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Figure 1 Site is located in North-western Staten Island as shown in the maps above.
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l AECOM

Table 5. Metals s Concentrations by Layer within Core

Composite Number L\UE_E/R_] o
ER-L ERM CA- CB- cc- 0.0- CG- CH-0.0-  CH-0.0- cJ- CK-0.0- CL-
0.0- 0.0- 0.0- CD-0.0- 19  CE-0.0- CF-0.0- 0.0- CH-0.0- 13.0 13.0 Cl-0.0- 0.0-  CK-0.0- 13.2 0.0-
Stations 20 3.0 2.7 1.9 m;p 7.4 3.7 142 13.0 Dup. Trip. 15.0 15.3 13.2 Dup. 18.7
10,
g ?"*\) 1,23 456 79  1041,42 11,12 13,1415 16,17,18 19,21 22,2324 222324 22,23,24 2526,27 28,30 31,3233 31,3233 35,36
Amount (mg/kg) ] . ) i :
Aluminum NA NA 10600 9460 8750 7550 7720 9620 8080 10800 10800 11200 - 10800 11100 11700 10700 9340 12700
Antimony : CNA NA 0.619 0525  1.19 0.451  0.489 U 0.170 1.65 0.354 10.453 0.353 u . 0.400 u u 1.30
Arsenic 16 8.2 70 19.0 213 {743 13.8 15.8 5.12 19.7 80.8 20.6 22.1 20.6 13.0 19.9 8.66 8.53 49.8
Barium Hoo NA NA 225 142 226 175 176 191 166 317, 148 192 157 3041 130 91.3 344 481
Beryllium 41 " NA NA 101 0804 0730 0684 0763 0973 0.782 0.932 0.789 0.807 0.778 0.983 0.964  0.799 0.725 1.01
Cadmium . 15 1.2 96 272 . 210 476 2.50 2.96 0.341 0.487 8.25 240 2.77 2.49 0.178.  3.05 0.269 0.120 138
Calcium o NA NA 6620 6840 72400 9050 8990  ~1520° 9330 50600 3520 3700 3510 2280 6320 1780 1590 5940
Chromium |4 / iSco 81 370 106 83.4 14 82.2 91.5 274 39.2 273 83.6 99.8 91.8 34.8 121 29.4 25.8 331
Cobalt . NA NA 122 102 9.79 9.36 9.85 1.5 8.85 12.3 10.5 10.9. . 106 103 10.7 9.78 8.33 13.3
Copper. Z7T0. 34 270 . 200 144 325 144 157 16.9 486 . 486 141 171 155 16.0 191 15.8 12.7 612
ron - NA NA 28800 26900 24600 21000 21900 16000 20600 33700 36300 35600 34400 38100 37800 32300 29400 37000
Lead $50 47 . 218 171 123 278 .123 126 179 41.4 330 114 144 124 13.4 145 12.2 10.3 380
Magnesium ‘NA NA 7120 6030 7980 5890 5840 4730 4180 6920 6020 6180 5880 5580 - 6190 319 313 420
Manganese 2.000 NA “NA 569 434 345 515 518 148 168 408 501 489 462 393 382 5760 5050 7760
Nickel {30 21 52 378 303 4438 28.3 30.5 216 22.6 67.3 326 353 34.0 25.0 374 23.2 203 513
Potassium " NA NA 2400 2050 1700 1740 1770 1450 1350 2050 2130 2030 1950 2310 2330 2200 2040 2600
Selenium y NA NA 162 175 2.92 1.14 1.34 1.54 161 ~4.04 .2.00 2.27 2.21 1.47 2.41 1.62 1.19 7.76
Silver .5 NA NA 285 - 191 3.62 2.12 259 0.401 0.383 5.56 1.72 2.08 1.97 0.233 375 U ‘v 9.36
Sodium NA NA 8650 7560 7820 5460 5460 4160 3940 7530 6610 6420 6550 6820 7100 6370 5830 9790
Thallium " NA NA 0.259 0209 0.546 0180  0.187  0.0770 0.199 0.554 0.199 0.206 0.191 0.190 0.294  0.202 u 0.470
Vanadium NA NA 378 326 30.6 257 28.6 419 45.1 52.5 35.7 374 349 4341 456 336 30.0 54.7
Zinc 2460 150 410 324 238 508 222 238 73.1 115 663 219 252 229 73.0 281 706 57.4 757
Mercury 073 0.15 071 %160 2620 6620 3200 3860  0.194 0713 {12900 2:820 3140 2640 0.036 3940 0.0479  0.0347 {162
Percent Moisture (%) - - 5900 5610 54.90 4690 4820  42.80 39.70 56.00 50.50 50.50 50.80 53.00 5520  51.90 4470  59.70
Total Organic Carbon (%)* - - 205 225 230 1.25 1.30 4.30 1.75 2.50 2.70 2.85 3.50 2.00 320 265 3.35

*Average of 2 runs -

2.85

Dup.=Duplicate, Trip.=Triplicate, NA=Not Available, bold type indicates exceedence of ER-L, gray box indicates exceedence of ER-M
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| AECOM

Table 5 Continued.jﬁnéﬁls Concentrations by Layer within Qomposite

Composite Number

Stations

Amount {(mg/kg)
Aluminum

Antimony

Arsenic |16
Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper
Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver

.| Sodium

Thallium
Vanadium
Zinc
Mercury 01%
Percent Moisture (%)

Total Organic Carbon {%)*
*Average of 2 runs

Dup.=Duplicate, Trip.=Triplicate, NA=Not Available, bold type indicates exceedence of ER-L, gray box indicates exceedence of ER-M U=Undetected

ER-L

NA
NA
8.2
NA
NA
1.2
NA
81

NA
34

NA
47

NA
NA
21

NA
NA

. NA

NA
NA
NA
150

0.15

ER-M

NA
NA
70
NA
NA
9.6
NA
370
NA
270

NA_

218
NA
NA
52
NA
NA
NA
NA
NA
NA

410

0.71

Cupper

CM-0.0-15.3
37,38,39

10600
u
135
345
0.764
0.174
2240
345
10.6
272
34200
526
5360
471
25.1
1970
1.08
0.252
. 5380
0.221
333
1920

0.753

46.60
2.60

€0-0.0-11.2 Sta. 20-0.0-15.2
29,34 - - 8 20
7290 5090 14100
2.55 u 3.16
752 6.34 133
49.4 229 1040
1.04 0.344 1.06
0.172 0.324 373
1590 10300 5950
383 229 663
12.0 5.16 16.6
19.0 23.1 4220
17000 16800 40100
11.0 25.6 580
4260 3610 7250
390 337 366
26.6 156 436
1570 1020 2560
0.769 0.504 10.0
9.55 0.706 12.3
1320 2380 10300
0.179 0.129 0.721
426 18.0 102
65.2 53.0 728
38.300 0.393 %6.900
59.90 23.00 64.00
230 0.63 4.05

Sta. 8-0.0-31.0

Total Upper
Average

9900.00
0.73
28.67
201.43
0.84
4.37
10703.50
120.98
10.64
206.27
29125.00
141.12
5003.60
1273.30
' 37.78
1961.00

246

3.10
6272.50
0.27
40.28

7.48

50.67
252

Total Uppér
Standard Dev.

2069.12 |
0.85
32.26
225.29
0.17
8.50
17957.66
150.85
221
287.8%
7960.29
148.72
2269.39
2170.11
26.48
407.61
2.36
349
2212.18
0.17
17.01

86.2

A s

1G]
[a)

12.80

9.00
0.91
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l AECOM

Table 5 Continued/ Mtet_alfsfp;bncentrations by Layers in Composites

Composite : :
Number : CK- Sta.
ER-L ERM CC- ) CG- CH- . CJ- 13.2- CL- CM- CO- 20-
) 2.7- CE-7.4- CF-3.7- 14.2- 13.0- Cl-15.0- CI-18.1- 153- CK13.2- 205 18.7- 15.3- 11.2- 15.2- Total Total
Stations 5.1 11.5 6.1 20.7 15.2 - 18.1 23.1 21.6 20.5 Dup. 22.0 20.5 28.4 27.0 Lower sl-t::’:r
7,9 13,1415 16,17,18 19,21 22,2324 25,26,27 25226,27 28,30 31,32,33 31,32,33 3536 37,3839 29,34 20 Ave. Dev.
Amount (mg/kg) : o _
Aluminum NA - NA 2920 2470 .3500 3090 6890 5350 3360 5640 2550 2730 3580 5680 5270 6680 4265.00 1578.35
Antimony . NA NA U V] U U U u’ u U U u U u 0.131 0.326 0.12 _0.07 |-
Arsenic “ﬁ 8.2 70 429 11.3 5.25 3.10 3.24 3.96 2.3 471 3.20 2.25 4.23 2.87 7.79 18.2 8.51 .94
Barium NA NA 333 13.6 51.0 47.8 83.2 49.7 22.3 470 11.0 13.0. 25.2 91.2 374 77.0 73.26 117.14
Beryllium NA NA 0.464 0.376 0.352 0.345 0.620 0.475 0.395 0.485 0.290 0.292 0.465 0.689 0.418 - 0.456 0.44 0.11
Cadmium 1.2 9.6 0.0817  0.0644 0.0400 0.0802 0.0650 0.102 0.0581 121 ~0.0620 0.0547  °0.129 0.101 0.579 1.00 1.04 3.20
Calcium NA NA 665 272 842 720 793 1300 709 3310 419 340 780 634 6870 6080 1695.28 2161.73
Chromium 81 370 13.3 12.0 14.8 1.3 18.0 17.7 13.9 233 9.22 9.88 14.0 19.3 31.7 459 33.14 58.36
Cébalt NA NA 5.36 84.9 8.63 5.22 8.63 5.47 6.01 6.94 5.64 5.91 6.03 7.87 5.26 6.22 12.01 21.01
Copper 34 270 9.16 5.58 6.82 9.64 6.80 7.15 8.64 %04 16.2 8.43 10.7 8.33 41.3 85.8 44.90 105.61
Iron NA NA 8400 9850 11900 8210 26000 16000 8760 9460 6780 6420 11700 - 11500 16400 19400 12198.57 5499.64
Lead 47 218 5.20 4.04 5.20 5.12 7.86 5.07 458 205 3.21 3.29 . 6.42 7.58 53.6 162 3416 - 65.12
Magnesium NA - NA 1740 1480 2520 1750 2780 2920 1920 2990 793 76.8 99.9 2530 3610 3950 2031.86 1264.05
Mangahese : NA NA 184 97.2 117 197 368 98.5 221 183 1450 1390 2120 145 322 289 512.98 643.10
Nickel 21 52 11.1 25.2 16.4 10.2 134 109 12.3 47.2 10.1 104 12.0 14.1 18.1 226 16.64 9.96
Potassium NA NA 499 580 859 542 926 1010 707 1090 433 517 676 930 1090 1310 797.79 270.75
Selenium NA NA 0.201 0.193 0.196  0.317 0.539 1.20 0.316 3.28 0.254 0.205 ' 0.343 0.547  0.794 1.01 0.67 0.82
Silver NA NA U 0.672 U U U . U 0.131 V] U U U U 1.24 2.16 - : 0.39 0.60
Sodium NA NA 809 980 1060 878 2210 4220 737 3760 626 653 1360 1900 2370 2470 1716.64  1164.28
Thallium NA NA U U 0.0776 . 0.182 0.0579 0.110 0.0864 0.226 U U u 0.0879 0.130 0.226 0.11 0.06
Vanadium NA - NA 14.5 16.0 153 11.9 325 28.9 14.5 38.4 9.72 10.0 16.0 331 19.2 236 20.26 9.38
Zine _ 150 410 30.0 41.3 353 29.1 38.2 34.0 321, 558 24.6 25.0 37.3 449 77.9 146 . 8241 140.51
Mercury . 0\13 0.15 0.71 0.027 0.015 0,014 0.014 0.018 0.020 0.014 0.014 0.0138 0.0143  0.0880 0.016 0.740 2830 - 0.27 - 0.76
Percent Moisture (%) 16.30 14.60 14.00 16.00 2360  37.40 1370 13.10 12.80 13.60 15.30 23.70 30.20 30.00 19.52 8.02
Z,Zt)?' Organic Carbon 0.32 0.18 0.20 0.11 0.87 1.75 0.12 0.09 0.08 0.16 0.90 035 065 135 051 053
*Average of 2 runs v '
Dup.=Duplicate, Trip.=Triplicate, NA=Not Available, bold type indicates exceedgncé of ER-L, gray box indicates exceedence of ER-M U=Undetected
. ? *
?' L3
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| | AECOM

Table 6. Standard Deviation (1) for Upper Layer and Lower Layer of Composites for Metals Concentrations (mg/kg)
. [Average Upper Layer,  Standard Deviation Upper Layer { Average Lower Layer __.Standard Deviation Lower Layer

Amount (mg/kg) : .

Aluminum ) 9900.0 20691 4265.0 2263.844
Antimony- 0.7 08 0.1 0.259
Arsenic ile - 28.7 323 8.5 14.261
Barium : 201.4 ) 225.3 73.3 ‘ 128.152
Beryllium 08 02 0.4 0.193
Cadmium 44 85 - 1.0 - 3.820
Calcium 10703.5 17957.7 1695.3 5223.750
‘Chromium : 121.0 . 160.9 33.1 68.535
Cobait -~ 10.6 ' 2.2 12.0 4.666
Copper 206.3 . 287.9 44.9 ' 127.197
Iron 29125.0 7960.3 121986 6554.834
Lead 141.1 . 148.7 . 34.2 73.307
Magnesium 5003.6 ’ 2269.4 T2031.9 1542.828
Manganese 1273.3 - 21701 513.0 754.677
Nickel - : 378 , 265 16.6 - 11.695
Potassium : : 1961.0 : 407.6 797.8 452.848
Selenium ' 25 < 24 0.7 0.982
Silver 31 35 04 1.210
Sodium . ’ 62725 - 22122 ) 1716.6 . 1639.540
Thailium _ 0.3 0.2 0.1 . 0.066
Vanadium 40.3 17.0 20.3 10.631
Zinc 3125 386.2 824 . 168.526
Mercury 0.13 7.5 ' 12.8 03 3.880
Percent Moisture (%) 50.7 : 9.0 19.5 ‘ 12.603
Total Organic Carbon (%)" ' 25 ' 09 - 0.5 0.733

I
e -
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l AECOM

Table 7./ PCB Aroclor Concentrations by Layer within Composite )
Composite
Number UPPEQ
. ca- 6B CC- cpoo.  CD- cEoo  croo- S cngo. CHO0- CHOO- g, O gpgp.  CKOO- CL-
Stations 0020 00- 00 1.9 0.0-1.9 7.4 37 0.0- 13.0 13.0 13.0 45.0 0.0- 13.2 13.2 0.0-
e 3.0 2.7 : Dup : - 14.2 . Dup. Trip. - 15.3 ¢ Dup. 18.7
1,23 456 79 10,11,12 1°1'2"' 13,1415 167,18 19,21 222324 22,23,24 222324 '2526,27 28,30 31,3233 31,3233 3536
Amount ‘ ) o
(ug/kg) - .
Aroclor 1016 U .U U V] U U U U V] V] (V] V] U U u U
Aroclor 1221 . U V] U U (V] V) U (V] U ; U U U U V] V] ]
Aroclor 1232 U u. U U U u u U u U v U U U U u
Aroclor 1242 294 210 374 176 332 U 12.8 846 183 191 139 .U 273 u u 797
Aroclor 1248 U u u u U U u U U u U U U u u u
Aroclor 1254 ‘579 409 481 286 535 226 u 863 208 220 151 u 451 u u 696
- Aroclor 1260 131 144 112 83.7 136 u u 195 67.7 78.5 38.6 u 175 u U 251
Towe (.o Qa 17
Table 7 Continued!_P(;.B_)\roclor Contcentrations by Layer within Composite.
Composite SOED
Number UPPE-RJ
Stations CM-0.0-15.3 CO-0.0-11.2  Sta.8-0.0-31.0  Sta. 20-0.0-15.2 )
37,38,39 29,34 8 20
Amount (ug/kg) .
Aroclor 1016 : U u u U
Aroclor 1221 U V] U U
Aroclor 1232 U U U U
Aroclor 1242 u 2760 _ 305 2540
Aroclor 1248 u U U u
Aroclor 1254 u 2080 416 1690 .
Aroclor 1260 u 680 15.5 . 530
. Tomc 55 471
NYCT Sediment Report 23
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Table 7 Continuedid_ECBWAroclot Concentrations by Layer within Composite”
Composite Number LLO‘WERi D ‘
& A,
) u . CK-
. cc-27- CE74- cF37- C& CH- cr1s0- cl11-  O% ck132- 132 CL- CM- . €O gya 20
Stations 5.1 15 61 14.2- 13.0- 181 231 15.3- 205 205 18.7- 15.3- 11.2- 15.2-27.0
: ~ ' 207 - 152 ' : 21.6 ) Du-p 22.0 20.5 284 " :
7.9 13,14,15 16,17,18 19,21 22,23,24 - 25,26,27 25,26,2T7 ~ 28,30. 31,32,33 31,32,33 - 35,36 37,38,39 29,34 20
Amount (ug/kg}
Aroclor 1016 U U U V] V] V] ] U U U u u V] U
Aroclor 1221 u U U U u u U u U U U U v u
Aroclor 1232 v U U U U u u U U U U V] U u
- Aroclor 1242 u U U U u U u u U u u U 469 91.7
Aroclor 1248 u u U u . u u u u U u U u U U
Aroclor 1254 7.70 U U u v u u U U u U U 59.0 82.6
Aroclor 1260 u U U U U U u U u u u V] U U
i
f 'f‘v {.’l - “ “
§ ) .
L S ~
NYCT Sediment Report : 24 10973-010
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ad

_Table 9. Volatile Organic Carbon]Concentrations within Composites by Layer.
(UPPER | . . . | o
N PPWQ CA-0.0- (CB-0.0- ccC- : CE-0.0- CG-0.0- CH-0.0-
Composite Number - 2.0 3.0 0.0-2.7 CD-0.0-1.8 CD-0.0-1.9 Dup 7.4 CF-0.0-3.7 14.2 13.0
Stations 1,23 4,5,6 7.9 10,11,12 10,11,12 13,14,15 16,17,18 19,21 22,23,24
" Amount (ug/kg) : ‘ '
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone ‘ 50
1,1-Dichloroethene
Carbon disulfide
Methylene chloride
Methyl tert-butyl ether (MTBE)
trans-1,2-Dichloroethene
1,1-Dichloroethane
Vinyl acetate .
2-Butanone (MEK) {20
cis-1,2-Dichloroethene
Chioroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene (30
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl ether
Methyl isobutyl ketone (MIBK)
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene
Dibromochloromethane

ccccc
Qccccc

-—
<
©
o
—
N
)
w
N
o
. - .
CCCCCCCCCCCCCCC'NCCCCCCCCCNCCCCCE}OCgCCCCC
©
o
-
S
o

B
w
. . B
CCbo"mCCCCCCCCCCPCCCCCC‘CCCC.@CCCCC%’)C:“CCCCC
oo
o
N
»
w
o
B
[3,]
-—
o~

N
CCC'\]_CCCCCCCCCC'NCCCCCCCC_CCQCCCCC'O)CO‘)CCCCC
N
~
> - B w
CwCCCCCACCCCCCCNCCCC%C'CCCC:&C
-
© [N

~
w

~
N
[
-
- O

F-N

-
cCcCcccccCcccCccCccccoccCccCcccCccccccccccccCcccpwcocgpgpccccc

cccccoccccccccccocgpgocccoccccccccrccccacnc®ccccc
cCcCcCCCccccCcccCcccccpCccccccccc®cccccpnCc®dccccc
CCccpCccccocCcCccCcCcCcrCcoccocop€gooCocCoccocrcccccPc

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC%"CCCCC

Chlorobenzene 9.38

1,1,2,2-Tetrachloroethane

- Ethylbenzene i60o© . 54.5 '6.67
p/m-Xylene 1.78 3.64 137

o-Xylene > 1o 1.84 145

Styrene U

Bromoform - U

U=Undetected Dup.=Duplicate, Trip.=Triplicate

NYCT Sediment Report , ’ 29 10973-010
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Table 9 Continued.fNJlatile_QragE Carbon JCcmcentralions within Composites by Layer.

UPPER
Composite Number

Stations

Amount (ugikg)
Chloromethane

Vinyl chloride
Bromomethane
Chloroethane
Trichloroflucromethane
Acetone
1,1-Dichloroethene
Carbon disulfide
Methylene chloride
Methyl tert-butyl ether
{(MTBE)

trans-1,2-
Dichloroethene
1,1-Dichloroethane
Vinyl acetate
2-Butanone (MEK)
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl
ether

Methyl isobutyl ketone
{MIBK}

cis-1,3-
Dichloropropene
Toluene

trans-1,3-
Dichloropropene
1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
1.1,2,2-
Tetrachloroethane
Ethylbenzene
p/m-Xylene

o-Xylene

Styrene

Bromoform

CH-0.0-

13.0
Dup.

22,23,24 22,2324 25,26,27

cCccCccc

[ aed

1000

CCccccccccceEecccCc € Ccecccccecccccecc © c CcCcc

CH-0.0-
130
Trip.

cCcCcocCccCcCccc € CcC €©c cCcocCcccCccCccCcCCc € C cCcccocceccoccoc

<

U=Undetected Dup.=Duplicate, Trip.=Triplicate

CI1-0.0-

15.0

CcCCCCccCc

w
o]
L]

-

-

’ Y
CcCCcCCcCcCcCc CccccCcc € € W cCcccccccpewCcCccecoc c c cdhc

=]

[>%]

o

CJ-0.0-

153

28,30

- .
)8CCCCC

-
w

-

cCcCcCcCcCc ccccCcc € CCt C CccccccccococwYoceo © Ccceoec
- ) [+

CK-0.0-
13.2

31,32,33  31,32,33

cCcCCcCCCC C CCCCC C CC C CccccccccccgeC Cc C

- CK-0.0-
13.2
Dup.

cCccCccCccoc

860

N

cCcCccoc cCcCcCcCcoc ccc ©C ccccccccccccaoc o ©c@®c

CL-0.0-
18.7

35,36

cCccCcca

c

3220

355

R

CCCC!\’CCCCCCC-C'CCCCCCCNCCCCI“CCC

CM-0.0-
153

37,38,39

cCCcCcCcc

(o]
N

0

cCcCCCcCc CcCccCccCc € CC ©C CcccccccccoccocCcc © € Cccc

€0-0.0-
11.2

29,34
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Table 9 Continued.! Volatile Organic Carbon Concentrations within Composites by Layer. .
Composite Number T T1LOWER ) 4 '
CH-13-0.0- ClI-15.0- Cl-18.1-

Stations ~ €C-2.7-61 CE-74411.5 CF-3.7-61 CG-14.2-20.7" 15.2 181 231
: ' 79 | 13,14,15 16,17,18 19,21 : 22,23,24 ' 25,26,27 25,28,27
Amount (ug/kg)
Chloromethane U U
Vinyl chloride U u
Bromomethane U U
Chioroethane U U
Trichlorofluoromethane U U
Acetone ) 368 199
1,1-Dichloroethene
Carbon disulfide - 2.78 133 154 1.88 ' 121 2.29
Methylene chloride

Methyl tert-butyl ether (MTBE)
trans-1,2-Dichloroethene
1,1-Dichloroethane

Vinyl acetate

2-Butanone (MEK)
cis-1,2-Dichloroethene
Chloroform '
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl ether
Methyl isobutyl ketone (MIBK)
cis-1,3-Dichloropropene
Toluene

trans-1 ,3-Dichloropropene.
1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene
Dibromochloromethane
Chiorobenzene
1,1,2,2-Tetrachloroethane
Ethylbenzene

p/m-Xylene

o-Xylene

Styrene

Bromoform

.

E-N

o

CCCCCCCCCCCCCCCCCCCCCCC’(DC‘ICCCCCCNC
: 2 " :

ccccccocccccoccocceocccweoceccecccc

£y
r-S
w
©
[=2]

Cccccccccccececc

=3 ' '
CCpCCCCCCCCccCccCcNCcCCcCcCccCccccocccoccCocCceoccocoycoccoccocccoc

()
ccCcccCccCcCcCcocococgCccococococcoccococcccccocococYYccocaocoeaccocc
CCCCcCCcCCcCCCcCcCcCcCcCCcCcCcCcCCcCcCcCccCcccccccccccccceccecccc

ccccccccCcCcccoccocccococCccccocCccoccoccocua.CccccocppCccccccc

cccCcCccCcccccCcccccccccccoccoccccceccceccacbhCc

U=Undetected Dup.=Duplicate, Trip.=Triplicate
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“Table 9 Continued.[Volatile Organic Carbon Concentrations within Composites by Layer. s

Composite Number {LOWER] : ‘
28,30 31,32,33 31,32,33 35,36 - 37,38,39 29,34 20

Amount (ug/kg)

Chloromethane u u
Vinyl chloride U v
Bromomethane u u
Chloroethane u U
Trichtoroflizoromethane U u
Acetone 810 487
1,1-Dichloroethene U
Carbon disulfide . 2.24

Methylene chloride

Methyl tert-butyl ether (MTBE)
trans-1,2-Dichloroethene
1,1-Dichloroethane

Vinyl acetate -
2-Butanone (MEK)
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichioroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl ether
Methyt isobutyl ketone (MIBK)
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
2-Hexancne '
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
1,1,2,2-Tetrachloroethane

cccCccccCccccccoccccccococgCccoccoccococgcococococccocococcoccoccdc
CCYCCCCCCC.CCCCCCCCCCCCCCCCCCCCC_CCCCCCCCC
CCcCcCcCcCcCcCocCcocCcocccQcQcococccccccccccccaceoccocccceccc
cCccCcCccCcCcCcocCcocccoccoccoccocccccocccCccccocccceccocc
. - .
CC9gpgcCcCcCcCcCcCcCcCcgccCccccCccCcCcPCceccCcecoecococococococccccoccocc

cCcCcCcCcCcCcCcCcCcCccCcCcCcCocCccCcCcccccCcccocccoccccccocccc
CCCCCCC‘CCCCCCCCCCCCCCCCQCCCCCCC

Ethylbenzene

p/m-Xylene 4.64
o-Xylene 10.8
Styrene

Bromoform U

U=Undetected Dup.=Duplicate, Trip.=Triplicate
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Table 10 Continued SVOCs by layer vyithin Composites.

10973-010

(GPPER ) :

CB- CC- ) CG- CH-0.0- CH-0.0-
Composite Number Ae% 00 oo CORO FOOL CECECROO oo GHOS Thag 13?00

3.0 2.7. 14.2 : Dup. Trip.
Stations 1,2,3 45,6 7.9 10,11,12 10,11,13 13,14,15 16,17,18 19,21 222324 22,2324 22,2324
Amount ug’kg )
Di-n-butylphthalate V] U U V] U V] U U u u U
Fluoranthene SocoTD 1470 1760 - 3920 753 920 U . 607 - 4540 u 1710 1040
"Pyrene 5oo0uoD 1760 1960 4080 1090 1170 u 675 5610 U 1810 1020
Butylbenzylphthalate v u U U U U - U’ U u U U
3,3"-Dichlorobenzidine . U U - U U U V] V] U U U U
Benz[a]anthracene {goDv 766 986 2490 506 - U u 429 3120 U J J
Chrysene 00D 992 - 1280 3220 664 U V] 527 3990 u 842 J
bis(2-Ethylhexyl)phthalate 4380 3020 7210 6230 6870 - 329 U 15800 3820 6290 4920
Di-n-octylphthalate U U u U u v U U U u u
Benzo[b]fluoranthene i7d0 862 837 1370 513. U U u 1610 U J J
Benzolk]fluoranthene {760 888 870 1720 - 609 u u u 2300 u J J
Benzo[a]pyrene {00 722 845 1610 452 u U V] 1850 u J. J
Indenof1,2,3-cdlpyrene 560D 566 538 . 1010° 363 U U u 1330 U u u
Dibenz[a,h]anthracene gbo 435 . V] 634 U U V] U U V] U U
Benzo[g,h,i]perylene 5 oD0DD 688 613 1140 438 U V] U 1580 U U V]
Anthracene ? oocod  J. V] 1370 U U U’ V] 1390 U J U
Carbazole U U V) U u V) V] U V] U U
U=Undetected Dup.=Duplicate, Trip.=Triplicate .
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1.0 lntroductipn

The expansion of the New York Container Terminal (NYCT) into Parcel C is proposed as a new
full service container and general cargo handling facility. This will provide one of the highest
volume cargo capacities of any facility in the New York Harbor. Strategically located on Staten
Island near the Goethals Bridge, the terminal occupies a 187-acre (58 hectares) tract of upland
area (Figure 1). It is readily accessible to major truck rodtes, and has capability for on-dock rail
service connecting to the North American intermodal rail network. NYCT is proposing to develop
their Terminal C property to allow 14,500 TEU vessels to approach and berth at their facility. The
length and width of the proposed berths are 1340 ft and 259 ft, respectively. The width will allow
the berthing of a 22 wide container vessel with a width of 186 ft, pius a bunker barge moored
outboard of the container vessel. Additional area to accommodate the approach and departure of
vessels has also been included within the proposed dredging footprint. Dredging to allow
container vessels to berth at Terminal C includes two scenarios depending upon project
coordination with current U.S. Army Corps (USACE) New York Harbor Channel Deepening
Program. ideally, it is to the proposed project’s benefit if the channel dredging by the Corps is -
completed before the berth dredging, which is the obligation of NYCT. If the proposed project
dredging takes place after the Corps has finished their channel dredging, then the approximate
cubic yardage of dredge material resulting from the NYCT proposed project will be as follows:

Channel Dredging Occurs Prior to Berth Slip Dredging (c.y.) l
Soft Strata | Glacial Till | Rock

Volume (cubic yards) Post Survey Calculations | 203,079 131,083 | 181,664
Channel Dredging Occurs After Berth Slip Dredging =~~~
Volume (cubic yards) Post Survey Calculations | 260,395 137,661 195,231

The objective of this field program was to characterize the vertical and horizontal extent of
Constituents of Interest (COls) within Holocene sediments of the NYCT proposed project site to
better understand the environmental aspects of developing the basin (i.e., dredging). Itis the
intent of the proposed project to use as much material from the dredging excavation as possible
for beneficial on-site construction purposes. The NYCT will seek permission to dispose of unused
rock at a New York or New Jersey artificial reef site. The ~131,000 cubic yards of glacial till
(unsorted red shale, clays, sands, gravel...etc.) have been pre-approved for either upland on-site
use or offshore disposal at the Historical Area Remediation Site (HARS) within a Memorandum of
Understanding (USACE, 2004) for pre-classified, clean Pleistocene material from the U.S. Army
Corps of Engineers (USACE). The preferred method of disposal for the ~203,000 cubic yards of
Holocene, soft strata that will be excavated as part of the proposed Project if channel dredging
occurs prior to berth slip dredging will be to use as much of this material on-site as beneficial use
and material that can not be beneflmally used will be disposed at an upland facility.

NYCT Sediment »Repon . ) i 4 10973-010



AECOM

2.0 Reports Reviewed from Prior Investigations

Several documents were reviewed prior to the start of the fi eId program. These included several
agency documents as well as reports prepared by'DMJM Harris specifically for this project.
Geotechnical borings were taken after the vibracore field survey. The resulting DMJM Harrls
geotechnical report was also reviewed.

These reports include the following and include drawmgs regarding the Channel Deepenlng of the
Arthur Kill;
Geotechnical Data Report, Upland Boring Program dated May, 2008, Prepared by DMJM Harris
Parcel C Development Area, Marine Container Terminal, Stage 1 Report dated October 11, 2005,
Prepared by the Port Authority of NY and NJ

e Site Investigation & Conceptual Remedial Workplan, Future Site 4, Parcel C dated September
2005, Prepared by Hatch Mott MacDonald

¢ Geotechnical Reference Data for Port Ivory Parcel C dated May, 2005, Prepared by the Port
Authority of NY and NJ

e New York Harbor, Arthur Kill Chanel Navigation Improvement Project, Contract I}, NY and NJ
dated De_cember 2003, Prepared by the US Army Engineer District, Corp of Engineers, NY, NY

e Characterization of Sediment Stored in New Jersey Combined Disposal Facilities dated March
2007

¢ The Management and Regulation of Dredging Act|V|tes and Dredge Material in New Jersey Tidal

. Waters dated October 1997.
. e Geotechnical Boring Report, NYCT Berth 4, DMJM Harris, September 2008 .
" e USACE Memorandum for the Record Standards for Submission of Geotechnical Information

Used for Determination of Pleistocene Glacial Till and/or Red Clay dated March 3, 2008.

e NYSDEC Dredged material Sampling Plan New York Contalner Terminal — Parcel C dated April
3, 2008

e ENSR Health and Safety Plan Specific for NYCT Field Program dated May 2008.

¢ Long, E.R., D. D. MacDonald, S. L. Smith, F. D. Calder, 1995. Incidence of adverse biological -
effects within ranges of chemical concentrations in marine and estuarine sediments.
Environmental Management 19: 81-87.
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3.0 Materials and Méthods’

AECOM Environment (AECOM) developed the Field Sampling Plan (FSP) collaboratively with
USACE, NYSDEC, and NJDEP. Once this plan was approved by these agencies it was
‘implemented for this field program and while it was the goal to follow the plan as defined,
sediment composition differed and agency approved modifications to the compositing scheme
were required. Core sampling locations are shown within Figure 2. No more than three stations
were composited for any given sample. Two cores were left as individual sample (i.e. not
composited with any other core) because they had unique sedimentary propertles from
nelghbonng cores (Table 1). '

The field survey collected sediment that was tested for physical and chemical data necessary to
characterize Holocene material for environmental purposes and to assist with estimating dredge
volumes and determine amounts of material slated for HARS and offshore disposal. To
accomplish this objective, a bathymetric survey was performed by Ocean Surveys, Inc. (OS!) in
May 2006 and these data were provided to ENSR, USACE, NYSDEC, and NJDEP to aid in the
selection of sediment sampling locations. Prior to environmental assessment work, geotechnical
borings were taken landward of the proposed project, which were also reviewed (AECOM, 2007). .
Since the underlying Pleistocene glacial till sediments have been pre-approved for ocean disposal
(USACE-NY, 2004-Appendix A), it was only necessary to chemically characterize the overlying -
Holocene, soft strata sediments for chemical and physical parameters.

: . For the vibracoring assessment effort, sediment cores were collected to depths of at least 2.5 ft
. ' below the upper boundary of the Pleistocene glacial till sediments (or to refusal) to ensure the
entire Holocene layer was sampled. Refusal was determined at two minutes of vibracoring with
no advance further into the sediment. Alpine Ocean Seismic Survey, Inc. (Alpine) provided a 40
foot vibracore, personnel, DGPS and support equipment to conduct the marine sampling for this
field survey. At all core sites, the Alpine CorelLog system was used to monitor and record on the
barge, the rate and-depth of penetration of the Vibracore. These data were available to the
AECOM personnel on the barge upon completion of each core. The location of each core was
determined by DGPS equipment, interfaced to a computer equipped with Hypack Max 6.2b .
navigation software. The proposed core locations were entered into the computer and used to
generate a target to which the tug boat operator moved the coring barge. The final location was
then taken when the Vibracore was placed on the sea floor. All work was conducted from a
30x90 foot spud barge. The barge had a container on it as a work space. Adequate space
outside the container was made available for cutting and sampling of the cores and a tent was set
- up to protect the cores from inclement weather. A total of 39 cores were taken as planned within
the approved NYSDEC Dredged Material Sampling Plan (Appendix B). The sampling plan
allowed for compositing of up to three nearest neighboring cores, keeping any observed sediment
layering greater than the USACE recommended 2 feet distinct for homogenization purposes. The
sampling scheme was modified in the field to best characterize the project footprint, any changes
made to the compositing scheme were agency approved. Table 1. shows both the originally
planned compositing scheme and actual compositing scheme that took place in the field.

: . NYCT SedimentReport 7 ' 10973-010
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Table 1. NYCT Coring Scheme

Proposed Coring Scheme

‘Composite A =sample cores 1,2 and 3
Composite B =sample cores 4, 5 and 6
Composité C =sample cores 7, 8 and 9
Composite D =sample cores 10, 11 and 12
Composite E =sample cores 13, 14 and 15
Composite F =sample cores 16, 17 and 18
Composite G =sample cores 19, 20 and 21
Composite H =sample cores 22, 23 and 24
Composite | =sample cores 25, 26 and 27
Composite J =sample cores 28, 29 and 30

Composite K =sample cores 31, 32 and 33.

Composite L =sample cores 34 and 35
Composite M =sample cores 36 and 37
Composite N =sample cores 38 and 39

Actual Coring Scheme

Composite A =sample cores 1, 2 and 3
Composite B =sample cores 4, 5 and 6
Composite C #sample cores 7and 9 '

-Composite D =sample cores 10, 11 and 12
_Composite E =sample cores 13, 14 and 15
~ Composite F =sample cores 16, 17 and 18

Composite G =sample cores 19 and 21
Composite H =sample cores 22, 23 and 24

- Composite | =sample cores 25, 26 and 27

Composite J =sample cores 28 and 30
Composite K =sample cores 31, 32 and 33
Composite L =sample cores 35 and 36
Composite M =sample cores 37, 38, and 39

- Composite 0=29 and 34

Station 8=Not composited, individual sample

Station 20=Not composited, individual sample

The chemical composition of the soft strata (Holocene material) was determined for numerous
“COls. A list of the COls tested from each composited sample is presented in Table 2. Raw
sediment, amended sediment, and SPLP tests were performed on each of the cores except for
dioxin furan compounds from those samples that showed little to no presence of these
constituents within the lower layers of the cores (Table 3).
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Table 2 Confinued. Constituents Tested within Raw, 1
SPLP, and Amended Sediment Samples

Pesticides
4,4-DDD
4,4'-DDE
4,4-DDT

Aldrin

alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC

Dieldrin
Endosulfan |
Endosulfan ||
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane
Heptachlor
Heptachlor epoxide (B)
Methoxychlor
Toxaphene
Technical Chlordane
Mirex

Cyanide

PCBs

Aroclor 1016
Aroclor 1221
Aroclor 1232
Araclor 1242
Aroclor 1248
Aroclor 1254
Araclor 1260

Table 2. Constituents Tested within Raw, SPLP,
and Amended Sediment Samples
Dioxins/Furans Metals
2,3,7,8-TCDD Total PeCDFs Aluminum
1,2,3,7,8-PeCDD Total HXCDFs Barium
1,2,34,7,8-HxCDD . Total HpCDFs Beryllium
1,2,3,6,7,8-HxCDD 13C12-2,3,7,8-TCDD Cadmium
1,2,3,7,8,9-HxCDD 13C12-1,2,3,7,8-PeCDD Calcium
1,2,34,6,7,8-HpCDD  13C12-1,2,3,4,7,8-HxCDD Chromium
OoCDD 13C12-1,2,3,6,7,8-HxCDD Cobalt
2,3,7,8-TCDF 13C12-1,2,3,4,6,7,8-HpCDD Copper
1 ,2,3,7,8-PBCDF 13C12-0CDD Magnesium
2,3,4,7,8-PeCDF . 13C12-2,3,7,8-TCDF A Manganese
1,2,3,4,7,8-HxCDF 13C12-1,2,3,7,8-PeCDF Nickel
1,2,3,6,7,8-HxCDF 13C12-2,3,4,7,8-PeCDF Selenium
2,3,4,6,7,8-HxCDF 13C12-1,2,3,4,7,8-HxCDF Sodium
1,2,3,7,8,9-HxCDF 13C12-1,2,3,6,7,8-HXCDF Zine
1,2,3,46,7,8-HpCDF  13C12-2,3,4,6,7,8-HxCDF Arsenic
1,2,3,4,7,8,9-HpCDF 13C12-1,2,3,7,8,9-HxCDF Lead
OCDF _ 13C12-1,2,3,4,6,7,8-HpCDF Potassium
Total TCDDs 13C12-1,2,3,4,7,8,9-HpCDF Thallium
Total PeCDDs 37Cl4-2,3,7,8-TCDD Vanadium
‘| Total HXxCDDs TEQ (ND=0) ron
Total HpCDDs TEQ (ND=1/2) Antimony
Total TCDFs Silver
Mercury
NYCT Sediment Report 10
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.Table 2 Continued. Constituents Tested within Raw, SPLP, and Amended Sediment Samples

Chloromethane
Vinyl chloride

Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Carbon disulfide

Methylene chloride
Methy! tert-butyl ether
(MTBE)

trans-1,2-Dichloroethene
1,1-Dichloroethane

Vinyl acetate _
2-Butanone (MEK)
cis-1,2-Dichloroethene

Chloroform .
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane

2-Chloroethylvinyl ether
Methy! isobutyl ketone
(MIBK)

VOCs

cis-1,3-Dichloropropene’

Toluene
trans-1,3-
Dichloropropene

1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene

Dibromochloromethane

Chlorobenzene
1,1,2,2-
Tetrachloroethane

Ethylbenzene

p/rri—Xerne
0-Xylene
Styrene
Bromoform

bis(2-Chloroethyl)ether
Phenol

g-ChlorophenoI

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

bis(2-chloroisopropyl)ether

2-Methylphenol
Hexachloroethane
n-Nit_roso-di-n-propylamine

4-Methylphenol
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphénol

. bis(2-

Chloroethoxy)methane
2,4-Dichlorophenol
1',2,4—Trichlorobenzene
Naphthalene
4-Chloroaniline -
Hexachlorobutadiene -
4-Chloro-3-methylphenol
2-Methylnaphthalene

SVOCs
Hexachlorocyclopentadiene
2,4,6-Trichlorophenolr

2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Acenaphthylene -
Dimethylphthalate
2,6-Dinitrotoluene

Acenaphthene
3-Nitroaniline

2,4-Dinitrophenol
Dibenzofuran

- 2,4-Dinitrotoluene
- 4-Nitrophenol

Fluorene
4-Chlorophenyl-
phenylether

Diethylphthalate
4-Nitroaniline

4,6-Dinitro-2-methylphenol

n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachiorophenol

Phénanthrene
Anthracene

. Carbazole

Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3"-Dichlorobenzidine

Benz[a]anthracene

Chrysene ’
bis(2-
Ethylhexyl)phthalate

Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene

Indeno[1 ,2,3-cd]p)}rene
Dibenz[a,hjanthracene
Benzo[g,h,iJperylene

Sediment was extracted from each core layer using inert sampling gear that was pre-cleaned and
decontaminated ‘between each sample from within individual cores. Decontamination included
washing with a mixture of alconox and site water, rinsing with DIUF water, and then a final rinse
with methanol. Once sampling -implements were decontaminated, they were wrapped within
clean aluminum foil to prevent contact with outside surfaces and cross-contamination. Saw
blades used to cut the core liners were also cleaned and decontaminated before use. Any
material from the core liners that may have been in contact with the sediment were removed
previous to extracting sediment for homogenization and eventual analysis. Sediment for
homogenization was placed in clean, decontaminated stainless steel bowls with lids. The
samples. were homogenized within the barge container to prevent possible influence boat
exhaust. Once a-sediment sample was thoroughly homogenized, it was distributed into several
laboratory provided, clean containers. Samples were held on ice within coolers until ready for
shipment. Shipment was through Federal Express priority overnight.
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Raw, amended, and SPLP {ests were performed on the samples to determine the extent and
location of contaminated within the propose Project area. Most of the cores were not
homogeneous regarding sediment stratification and layers identified greater than 2-ft were treated
as individual samples. Table 3 lists number of layers within each of the 39 cores taken. Of the
fourteen composites and two solitary samples, eleven had two layers and one had three layers.
Figure 3 shows the locations of individual cores in relation to the proposed project footprint,
existing pier structure, and color codes composites. For consistency, the area west of the
existing pier is considered “creek side” and the area east of the pier structure is considered
“marsh side” for reference. Marsh side samples showed thin peat layers (less than 2-feet) that

- were not observed within the creek side or around the pier samples.

In general, individual cores contained three distinct layers greater than 2 feet except cores closest
to the navigation channel which only had two layers or the two solitary cores that were unique in
their consistency and were likely fill material associated with the burial of the Colonial pipeline
(Station 8 and 20). The first layer at the greatest depth was red Pleistocene gravel, sands, and
clay, the second layer (middle layer) was gray sand, Holocene but not recent, and less impacted
by COls, the third layer is comprised of black silt, recent Holocene, and had the greatest number
and concentrations of COIls. The Holocene material (both black siit and gray sand) was tested for
COls because the Pleistocene material was pre-approved for open ocean disposal. Total organic
carbon (TOC) and percent moisture was measured from the composites and solitary core
samples within raw sample, only. Amended and SPLP samples were bound with 8% Portland
cement and percent moisture or TOC were not measured from these samples.

NYCT Sediment Report 12 10973-010
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4.1 Raw Sediment Results ‘ . .
4.1.1 Dioxins and Furans |

Table 4 presents results of dioxins and furans tested from each composite or solitary core
sample. The black silt, upper Holocene layer within all composites as well as within Station 8 and
Station 20 showed the presence of dioxins and furans in greater concentrations as compared to
the lower, gray sand layer beneath the black silt. The composites with the greatest concentrations
and numbers of dioxin/furan congeners were largely found near the existing pier structure and
were as follows: CA, CB, CC upper, CE upper, CF upper, Station 8, CG, Station 20 upper, CJ,
upper, CO upper, CL upper, CD, and CH upper. The lower layer of CE, CF, Station 20, CJ, CO,
CL and CH low concentrations of dioxin/furans and had a limited number of congers present
(Table 4). Composites Cl all three layers, CK both layers on the creek side as well as CM both
layers on the marsh side and all lower layers associated with composites, were the least
impacted by dioxin/furans had low concentrations with few congeners (Table 4).

Table 3. Number of Layers per Each Core
Composite | Cores in Composite” | Number of Layers
CA 12,3 1 ‘
cB 456 1
CcC 7.9 2
CD 10,11,12 1
CE 13,14,15 2
CF " 16,17,18 2
CG 19,21 2
CH 22,23,24 2
Cl . 25,26,27 3
cJ 28,30 2
CK 31,32,33 2
CL 35,36 2
CcM 37,38,39 2
co 29,34 2
Sta. 8-0 8 1
Sta. 20 20 2

NYCT Sediment Report ‘ 14 10973-010



ND=Not Detected ¥z TEQ calculated by taking ¥z detection limit value.

l AECOM
Table 4. Raw Sediment Dioxins and Furans by Composite Layer.
: UPPER ’
cB- | cc- . : cG- - co- Sta. Sta.
CA- 0.0- | 0.0- [ CD-0.0- | CE-0.0- | CF-0.0- | 0.0- | CH-0.0- | CI0.0- | CJ-0.0- | CK-0.0- [ CL0.0- | CM-0.0- | 0.0- | 8-0.0- | 20-0.0-
Composite Number 0.0-20 | 3.0 2.7 1.9 7.4 a7 14.2 13.0 15.0 15.3 13.2 18.7 153 - | 11.2 31.0 15.2
Stations 1,23 | 456 | 7,9 | 10,11,12 | 13,1415 | 16,17,18 | 19,21 | 22,23,24 | 25,26,27 | 28,30 | 31,32,33 | 35,36 | 37,38,39 | 29,34 8 .20
Amount (pg/g) . : .
2,3,7,8-TCDD 336 235 | 741 134 1.15 ND 215 154 ND 16.1 ND 30 ND 435 2 478
1,2,3,7,8-PeCDD ‘ND ND | 5.01 ND ND ND ND ND ND ND ND ND ND 30.2 ND ND
1,2,3,4,7,8,-HxCDD ND ND ND ND ND ND ND -ND ND ND ND . ND ND 235 ND ND
1,2,3,6,7,8-HxCDD 17.9 121 | 267 20.5 ND ND ND 9.31 ND 12.2 ~ND 18.2 ND 142 ND 153
1,2,3,7,8,9-HxCDD 107 | 721 149 1.7 ND ND ND 5.75 ND 7.68 ND 1.2 ND 71.2 ND 82.3
1,2,3,4,6,7,8-HpCDD 361 251 332 337 27.8 244 . 797 156 745 267 10.4 286 13.8 2550 | 342 | 2680
OCDD 4010 | 3010 | 4670 | 3490 536 537 9250 1880 159 3400 257 2780 614 28400 | 501 | 39300
2,3,7,8-TCDF 18.5 117 | 194 ND ND 1.57 65.5 6.7 ND 8.71 ND 16.7 ND 132 ND 251
1,2,3,7,8-PeCDF 8.34 16.2 12.3 ND ND ND ND ND 6.03 ND 12.4 ND 101 ND 116
2,3,4,7,8-PeCDF 17.4 132 | 276 20.1 ND ND ND 9.66 ND 9.9 ND 19 ND 148 ND 182
1,2,3,4,7,8-HxCDF 37 274 | 528 40.4 ND ND 103 18.6 ND 221 ND 39.3 ND 303 5.03 358
1,2,3,6,7,8-HxCDF 14.2 101 | 2241 17 . ND ND ND 8.53 . ND 9.18 ND 17 ND 125 ND 154
2,3,4,6,7,8-HxCDF 13 948 | 195.| 159 ND ND ND 7.45 ND 8.73 ND . 15.1 ND 121 ND 137
1,2,3,7,8,8-HxCDF . ND ND .| -8.99 6.68 ND ND ND ND ND ND ND 6.8 ND 66.6 ND 65.5
1,2,3,4,6,7,8,-HpCDF 175 139 | 264 208 6.9 5.73 481 93.1 ND 122 ND 198 ND 1360 | 33.6 1720
1,2,3,4,7,8,9,-HpCDF 10.1 854 | 225 148 - ND ND ND 7.79 ND 7.97 ND 14.8 ND 137 ND 146
OCDF - 267 227 | 51 346 10 15.7 953 147 ND 230 ND 312 ND 2650 | 39.6 | 3300
Total TCDDs 99.3 799 | 167 206 3.52 1.64 419 38.9 ND 535 ND 70.2 ND 588 6.48 | 943
Total PeCDDs 274 126" | 307 20.7 ND ND 824 ND - ND 20.2 ND 327 ND 314 ND 253
Total HXxCDDs 237 138 | 232 183 15.8 20.4 417 87.1 7.57 133 10.5 179 15.1 1280 | 334 1360
Total HpCDDS 1190 709 747 775 75.1 75.5 1780 383 26.2 663 374 639 51.6 5480 | 836 | 5540
‘Total TCDFs 329 245 | 306 314 7.25 7.25 1310 138 ND 163 ND 224 ND 1730 | 461 2590
Total PeCDFs 179 132 | 330 240 ND ND 500 93.7 ND 130 ND 243 ND 1790 | 6.35 | 2170
Total HXCDFs 196 146 | 283 226 ND ND 576 86.1 ND 126 ND 238 ND 1760 31 1960
Total HpCDFs 316 246 | 498 374 6.9 5.73 921 153 ND 247 ND 341 ND 2610 | 617} 3200
WHO-2005 TEQ (ND=0) 56.7 402 | 112 158 1.66 0.624 248 27.1 0.122 31.2 0.181 54.4 0.322 661 3.34 714
WHO-2005 TEQ (ND=1/2) 59.7 433 | 112 161 6.81 6.22 296 30.2 5.8 342 5.86 57.2 6 661 8.24 742
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Table 4 Continued. Raw Sediment Dioxins and Furans by Composite Layer.

Lower : .

. cG- CH- T CJ- cm- co-

CC-2.7- | CE-7.4- | CF3.7- | 142- 13.0- | CI15.0- | CI-18.1- | 153- | CK13.2- | CL-18.7- [ 15.3- 11.2- Sta. 20-
Composite Number 5.4 115 6.1 20.7 15.2 18.1 23.1 21.6 20.5 22,0 20.5 28.4 15.2-27.0°
Stations . 7.9 13,1415 | 16,17,18 | 19,21 | 22,23,24 | 25,26,27 | 25,26,27 | 28,30 | 31,32,33 | 35,36 | 37,38,39 | 29,34 20
Amount (palg)
2,3,7,8-TCDD ND ND ND ND ND ND ND ND ND ND ND - | - ND 217
1,2,3,7,8-PeCDD ND ND ND ND ND ND "ND ND ND ND ND ND ND
1,2,34,78-HxCDD ND ND ND ND ND ND ND ND " ND ND ND ND ND
1,2,3,6,7,8-HxCDD ND . ND ND ND | ND ND ND ND ND ND ND ND ND
1,2,3,7,8,9-HxCDD ND . ND ND ND ND ND ND ND ND ND ND . ND . ND
1,2,3,4,6,7,8-HpCDD ND ND ND ND ND ND ND ND ND 6.79 ND 17.2 23.2
ocDD 51.3 19.9 1.1 51.7 52.1 122 18.1 20.3 147 167 33.2 321 325
2,3,7,8-TCDF ND ND ND ND ND ND ND ND ND ND ND 1.23 1.72
1,2,3,7,8-PeCDF ND ND “ND ND ND ND ND ND ND ND . ND ND ND
2,3,4,7,8-PeCDF ND ND ND ND ND ND ND ND ND ND ND ND . ND
1,2,3,4,7,8-HXCDF ND ND ND ND ND ND ND ND _ ND ND ND ND ND
1,2,3,6,7,8-HXCDF ND ND ND ND ND ND* ND | ND ND _ND ND ND ND
2,3,4,6,7,8-HxCDF ND ND ND ND ND ND ND ND ND ND ND ND . ND
1,2,3,7,8,9-HxCDF ND ND ND ND ND ND ND: ND ND ND ND . ND ND
1,2,3,4,6,7,8,-HpCDF ND ND ND " ND ND ND ND ND ND ND ND 8.94 18.3
1,2,3,4,7,8,9,-HpCDF ND ND ND ND ND ND ND ND ND ND ND - ND ND
OCDF ND ND ND ND ND ND ND ND ND ND ND 124 252
Total TCDDs 1.4 1.33 1.1 1.8 252 . ND 0.999 1.41 1.71 1,12 1.79 27 2.17
Total PeCDDs © ND ND ND ND ND ND ND ND -ND ND ND ND ND
Total HXCDDs ND ND ND ND ND ND ND ND ND 542 ND 17 14.4
Total HpCDDS ND ND ND 5.67 496 16.2 ND ND ND 18.8 495 50.3 60.8
Total TCDFs ND ND ND ND |° ND ND ND ND ND ND ND 11.8 28.5
Total PeCDFs ‘ND ND ND ND ND * ND ND ND ND ND ND ND ND
Total HXCDFs ND ND ND ND ND ND ND ND ND ND ND ND 12.2
Total HPCDFs ND ND ND ND ND ND ND ND _ ND ND ND 14.9 315
WHO-2005 TEQ (ND=0) - 0.0154 | 0.00597 | 0.00333 | 0.0155 | 0.0156 | 0.0366 | 0.00543 | 0.00608 | 0.00441 0.118 | 0.00996 | 0.484 2.86
WHO-2005 TEQ (ND=1/2) 5.72 5.71 5.7 572 572 5.74 5.71 571 5.71 5.79 571 .6.08 7.96
ND=Not Detected ¥z TEQ calculated by taking ¥z detection limit value. .
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412 Metals

Analysis on sediment samples was performed on the following metals based on the agency
approve field sampling plan protocol: Aluminum (Al), Antimony (An), Aresenic (Ar), Barium (Ba),
Beryllium (Be), Cadmium (Cd), Calcium (Ca), Chromium (Cr), Cobalt (Co), Copper (Cu), Iron
(Fe), Lead (Pb), Magnesium (Mg), Manganese (Mn), Nickel (Ni), Potassium (K), Selenium (Se),
Silver (Ag), Sodium (Na), Thallium (T1), Vanadium (V), Zinc (Zn) and total Mercury (Hg). Metals
concentrations were randomly distributed throughout the proposed project location i.e. there was
no difference in metals concentration when marsh area was compared to the creek area or the
area near the existing pier (Table 5). There was a trend that the black, silty upper layer of
composites including solitary Station 8 had higher concentrations of metals when compared to the
deeper gray, clay layer, however, when averages were compare with + 1 standard deviation only
Al, Be, Fe, K; and Na showed significant differences suggesting that the upper layer had higher
concentrations of these COIls when compared to the lower layers (Tables 5 and 6).

Of the twenty-three metals, a subset of eight that are typically considered for risk analysis and
have effects range low (ER-L) and effects range median (ER-M) screening values (Long et al.
1995) were compared to the raw sediment chemistry results. These screening values were
included within Table 5 as sediment quality guidelines to assist with understanding possible risks
to marine organisms and humans. ER-L and ER-M screening values were developed as
guidelines from a series of exposure studies conducted in the 1990s by the NOAA Status and
. Trends program. Study endpoints in which adverse effects were measured at the 10" (Iow) and
‘ 50™ (median) percentiles indicate ER-L and ER-M, respectively. Exceedences of ER-L values
suggest acute toxicity may be possible while exceedences of ER-M values suggest chronic
toxicity is possible. Within the upper composite layer (black silty sediment) only CE, CO, and
Station 8 did not exceed ER-L or ER-M for Arsenic. Three composites (CC, CG, and Station 20)
exceeded ER-M for Arsenic and the remaining composites exceeded ER-L for this COl. The
average value and standard deviation for all upper layers of composites exceeded ER-L but did
not exceed ER-M. Composites E, F, |, K, M, O, and Station 8 for upper layers within composites
did not exceed either ER-L or ER-M values for Cadmium. Only Composite CL and Station 20
exceeded the ER-M value for Cadmium, the remaining upper layers for composites, the average
and standard deviation exceeded the ER-L value (Table 5). For Chromium, only Station 20 .
exceeded the ER-M value while composites CA, CB, CC, CD, CG, CH, CJ, CL, the average and
standard deviation exceeded the ER-L value. Remaining composites did not exceed either ER-M
or ER-L values for Chromium. Composites CE, Cl, CK, CM, CO and Station 8 did not exceed
either ER-L or ER-M values for Copper. Composites CC, CG, CL and Station 20 exceeded the
ER-M value for Copper while the remaining stations exceeded ER-L values (Table 5). The
average for Copper within upper layers of all composites exceeded the ER-L value while the
standard deviation exceeded the ER-M value suggesting there is a high variance among stations
for this COl. Lead was observed to exceed ER-M value for CC, CG, CL and Station 20. The
average, standard deviation, and composites CA, CB, CD, CH, CJ and CM for this COI exceeded
ER-L value. Remaining composites did not exceed eittier of these screening values for Lead
(Table 5). Nickel exceeded either ER-L or ER-M for all composites except Station 8 which was
below both of these screening values. The average and standard deviation for Nickel exceeded
ER-L value (Table 5). However, composites CE and CF had 21.6 and 22.6 mg/kg respectively,
very close to the ER-L value of 21 mg/kg. For Zinc, the ER-M value was exceeded within
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compaosites CC CG, CL and Station 20 as well as the average and standard deviation suggesting
there was high variation among stations for this COl. Composites CA, CB, CD, CF, CH, and CJ
exceeded the ER-L value. Remaining-composites did not exceed either screening value for Zinc.
Mercury, in general was high among the stations. Only stations Cl and CK did not exceed either
screening value. Composites CE and CM anng with Station 8 exceeded the ER-L value for
Mercury by only a small amount. The remaining stations exceeded the ER M value for this COI

- as did the average and standard deviation. : -

When the results from lower layers of sediment cores were compared to metals ER-L. and ER-M
values, there were very few samples that had screening level exceedences. Only Station 20 had -
ER-M exceedences within the lower layer. This suggests that Station 20 had the most metals
exposure risk among all the stations. While there may not be statistical differences when upper
layer concentrations of COls were compared to lower layers, there are clear differences with
regard to health risk where the upper layers of the composites are more likely to cause acute or
chronic metals exposure issues when compared to the relatively metals uncontaminated lower
Iayers

Percent moisture was measured for each layer within the composites. The general trend was that
the upper layers had considerable amounts of moisture when compared to the more compact,
gray sand layer that was deeper within the composites. Total organic carbon followed this same
trend (Table 5).

413 PCBs

Composites were analyzed for six PCB Aroclors. These Aroclors are as follows: Aroclor 1016,
Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260. Results
are show in Table 7. In general, PCB concentrations were largely reported at or below the
detection limit. The area around the existing pier structure had higher concentrations of PCBs
when compared to the marsh or creek side of the proposed project. Aroclor 1016, Aroclor 1221,
Aroclor 1232 and Aroclor 1248 were at or below the detection limit for all stations and all layers
suggesting these PCBs are not in high enough concentrations to present marine organism or
human risk issues. The upper layer of Station 20 had the highest concentrations of detectable
Aroclors among all stations. A trend of decreased concentrations of PCBs within lower layers of
composites and individual stations was also observed (Table 7) and nearly all of the PCB
concentrations within the lower layers of the composites were below detection levels. Because
most of the PCBs were at or below detection limits, averages and standard dewatlons were not
calculated.
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.Table 5. Metals Concentrations by Layer within Core
Composite Number (UPPER 7 ) 'CD
ERL ERM CA- CB-  CC- 0.0- - : CG- CH-0.0-  CH-0.0- cJ- CK-0.0- CL-
7 00- 00- 00- CD-0.0- 19 CE<0.0- CF0.0- 00- CH0.0-  13.0 13.0 Cl0.0-  00- CK0.0- 132 0.0-
Stations v 2.0 3.0 2.7 1.9 Dup 7.4 37 14.2 13.0 Dup. Trip. 150 153 132 Dup. = 187
i : 10
IRACL T t J 123 456 79 101112 11,12 131415 167,18 1921 222324 222324 22,2324 252627 2830 31,3233 31,3233 35,36
Amount (mg/kg) [Z/ C- ‘ pé ' ) : o
Aluminum ' NA - NA 10600 9460 8750 7550 7720  9620. 8080 10800 10800 11200 10800 11100 11700 10700 9340 - 12700
Antimony NA NA 0619 0525 119 0451  0.489 u 0170 - 165  0.354 0453 . 0.353 u 0.400 u u 1.30
[TAiseric y 16 8.2 70 (2v3 [G43) 138 158 512 (197 ) - (808 206) [221  [20% 130 /199 866 8.53 [49.83
Bariom ™ yoo ¥ NA NA 225 - 142 22 175 176 191 166 317 148 192 157 30,1 130 © 913 344 481~
Beryllium u1l NA NA 101 0804 0730 0684 0763 0973 0782 0932  0.789 0.807 0.778 0983 0964 0799 0725  1.01
Cadmium 1.5 1.2 96 272 210 476 250 296  0.341 0487 (8253 240 2.77 2.49 0178 305 0269 0120 /138>
Calcium : NA _ NA 6620 6840 72400 9050 8990 1520 9330 - 50600 3520 3700 3510 2280 6320 1780 1590 5940
Chromium  1af150> 81 370 106 834 141 822 95 274 39.2 273 83.6 99.8 91.8 348 - 121 294 25.8 331
Cobalt NA NA 122 102 979 936 985 115 8.85 12.3 105 10.9 106 10.3 107 9.78 833 133
Copper ‘270 34 270 200 184 (325) 144 157 169  » 486 486 141 171 155 160 . 191 158 127 [e12!
fron - NA NA 28800 26900 24600 21000 21900 16000 20600 33700 36300 35600 34400 38100 37800 32300 29400 37000
Lead 4So a7 218 171 123 278 123 126 17.9 41.4 330 114 144 124 134 145 122 10.3 380
Magnesium 'NA NA 7120 6030 7980 5890 5840 4730 4180 6920 6020 6180 5880 5580 6190 319 313 420
Manganese ~ ZOUC  NA NA 569 43¢ 345 515 518 148 168 408 501 489 462 393 2 ; (G760 [s050" (77e0--
Nickel 130 21 52 378 303 448 283 305 216 22,6 673 326 35.3 34.0 25.0 374 232 203 613
Potassium NA NA 2400 2050 1700 1740 1770 1450 1350 2050 2130 2030 1950 2310 2330 2200 2040 260
Selenium Yy NA NA 162 175 292 114 © 134 154 161 4047 . 200 2.27 221 1.47 2.41 1.62 119 [776)
Silver @3 NA NA 28 191 362 212 259 0401 0.383 556 - 1.72 2.08. 1.97 0233 375 u U [9.36 -
Sodium ' NA © NA 8650 7560 7820 5460 5460 4160 3940 7530 6610 6420 6550 6820 7100 6370 5830 9790
Thallium NA NA . 0259 0209 0546 0180 0.187 . 00770 0199 0554  0.199 0.206 0.191 0190 0294 0202 U 0.470
Variadium NA NA 378 326 306 257 286 419 451 52.5 367 374 34.9 431 456 336 300 - 547
Zinc 24%0 150 410 © 324 238 508 222 238 73.1 115 663 ‘219 - 252 229 730 281 70.6 57.4 757
{Mercury } .13 015 071 (4760 [2620) 620 (3280 [3B6O; o194 (0713 ({2900) (2820) (37403 /2640 0036 [3940) 0.0479 00347 762}
Percent Moisture (%) - - 5000 5610 5490  46.90 4820  42.80 3970 5600  50.50 50.50 50.80 5300 5520 5190 4470  59.70
Total Organic Carbon (%)" - - 2.05 2.25 2.30 1.25 1.30 4.30 1.75 2.85 2.50 2.70 2.85 3.50 2.00 3.20 265 3.35

Dup.=Duplicate, Trip.=Triplicate, NA=Not Available, bold typé indicates exceedence of ER-L, gray box indicates exceedence of E'R-M
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Table 5 Continued. Metals Concentrations by Layer within Corgppsite

Composite Number

ER-L
Stations
Amount (mg/kg)
Aluminum -~ NA
Antimony NA
:’A_j_sgnlpJ ,;'t ’ 8.2
Barium 3 ) NA
Beryllium . NA
Cadmium . 12
Calcium NA
Chromium 81
Cobalt : - NA
.Copper 34
lron - ' NA
Lead 47
Magnesium ‘ - NA
Manganese NA
Nickel 21
Potassium . NA
Selenium ’ NA
Silver 3 NA
Sodium NA
Thallium NA
Vanadium NA
Zinc 150
EVI-essury_ “' 0.15

o
)

Percent Moisture (%}
Total Organic Carbon (%)*
*Average of 2 runs

Upper 4
o Lupper 7
CM-0.0-15.3
37,38,39
NA 10600
NA U
70 135
NA 34.5
" NA. 0.764
9.6 0.174
NA 2240
370 345
NA 106
270 272
NA 34200
218 526
NA 5360
NA 471
52 251
NA 1970
NA 1.08
NA 0.252
NA 5380
NA 0.221
NA 33.3
410 92.0
0.71 [0.753
46.60
2.60

CO-0.0-11.2  Sta.8-0.0-31.0  Sta. 20-0.0-15.2

29,34 8 20
7290 5090 14100
2.55 u 318
7.52 6.34 £33y
49.4 229 © (1040
1.04 0.344 1.06
0.172 0324 AN,
1590 10300 5950
38.3 22.9 863
12.0 5.16 16.6
19.0 231 92267
17000 16800 40100
11.0 © 256 - @16;}
4260 3610 7250
390 337 366,
26.6 15.6 (36
1570 1020 2560
0.769 0.504 {00/
£955% 0708 123>
1320 2380 . 10300
0.179 0.129 0.721
426 180 102
65.2 . 53.0 1720

(38300 0.393

- % %
59.90 23.00 - 64.00
2.30 0.63 4.05

Total Upper
Average

9900.00
0.73

[2867;
201.43
0.84
- 4.37
10703.50
120.98
10.64
206.27
' 29125.00
141.12
5003.60
1273.30
37.78
1961.00
2.46

Dup.=Duplicate, Trip.=Triplicate, NA=Not Available, bold type indicates exceedence of ER-L, gray box indicates exceedence of ER-M U=Undetected

Total Upper
Standard Dev.

2069.12

0.85
{3226~
225.29

0.17

[8.507;

17957.66
150.85
2.21
78187,
7960.29
148.72
2269.39
(2170.11
26.48
407.61
2.36
3.49
2212.18
0.17
17.01

386.20

[12.80 |

9.00
0.91
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Table 5 Continued. Metals Concentrations by Layers in Composites
Composite .
Numger K . s
. - - ta,
‘ ER-L ERM CC- ) CG- CH- cJ- 13.2- CcL- cm- co- 20-
. . _ 27- CE-74-° CF3.7- 14.2- 13.0-  CI50- CI-184- 153- CK13.2- 205 18.7- 15.3- 11.2-  15.2- Total Total
Stations 5.1 115 6.1 207 - 152 18.1 231 21.6 20.5 Dup. 22,0 20.5 284 270 Lower  Lower
' : . Stand.
79 13,1415 16,47,18 1921 22,2324 252627 2526,27 28,30 31,32,33 31,3233 3536 37,38,39 29,34 20  Ave. Dev.

Amount (mg/kg) . ’ : i . .
Aluminum . NA NA 2920 2470 3500 3090 6890 5350 - 3360 5640 2550- 2730 3580 5680 5270 6680  4265.00 1578.35
Antimony NA NA U U U U U U U U u o U U U 0.131  0.326 0.12 0.07
Arsenic 8.2 70 429 113 5.25 310 3.24 3.96 231 (417} 3.20 225  4.23 2.87 779 (182~ 851 (1194
Barium NA NA 33.3 136 51.0 47.8 83.2 49.7 223 [470) 11.0 13.0 25.2 91.2 374 770 7326 117.14
Berytium NA NA 0464  0.376 ‘0352 0345 0.620 0.475 0.395 0485  0.290 0292 0465 0689 0418 0.456 0.44 0.11
Cadmium 1.2 9.6 00817 00644  0.0400 0.0802  0.0650 0.102 00581  [A2.1_) 00620 00547 0120 0101 0579  1.00 1.04 3.20
Calcium NA NA 665 272 842 . 720 793 1300 709 3310 419 340 780 - 634 6870 6080  1695.29 2161.73
Chromium 81- 370 133 120 14.8 1.3 18.0 17.7 139 233 9.22 9.88 14.0 19.3 31.7 459 33.14 58.36
Cobalt y NA°  NA 5.36 84.9 8.63 5.22 863 547 6.01 6.94 5.64 5.91 6.03 787 526  6.22 12.01 21.01
Copper ' 34 270 9.16. 5.58 6.82 9.64 6.80 7.15 8.64’ 404 162 . 843 10.7 8.33 413 858 4490  105.61
fron NA NA 8400 . 9850 11900 8210 26000 16000 8760 9460 6780 . 6420 11700 11500 16400 19400 12198.57 5499.64
Lead 47 218 520 . 4.04 5.20 5.12 7.86 5.07 458 205 3.21 3.29 6.42 7.58 53.6 162 34.16 65.12
‘Magnesium NA NA 1740 1480  [(25207 1750  [2780° {2920} 1920 (2990} 793 76.8 999 [2530) [3610) (3950} [2031.66 1264.05
Manganese NA NA 184 97.2 17 - 197 368 98.5 221 183 1450 1380 2120 145 322 289 512.98  643.10
Nickel 21 52 1.4 25.2 15.4 10.2 134 10.9 12.3 472 10.1 104 12.0 14.1 18.1 226 16.64 9.96
Potassium NA NA 499 580 - 859 542 926 1010 707 1090 433 517 676 930 1090 1310 797.79  270.75
Selenium o NA NA  0.201 0.193 0.196 0.317 0.539 1.20 0.316 3.28 0.254 0205 0343 0547 0794  1.01 0.67 0.82
Silver - NA NA U 0.672. U U U u 0.131 U U u U U 124 216 0.39 0.60
Sodium : NA NA 809 980 1060 878 2210 4220 737 3760 626 653 1360 1900 2370 2470  1716.64 1164.28
Thallium . NA NA U U 0.0776  0.182  0.0579 0.110 - 0.0864  0.226 U v U .0.0879 0130 . 0226 . 0.1 0.06
Vanadium NA NA 14.5 16.0 15.3 1.9 325 28.9 145 38.4 9.72 10.0 160 33.1 192 236 20.26 9.38
Zine 150 410 300 413 353 29.1 38.2 " 34.0 32.1 558 246 250 ° 373 44.9 779 146 8241 14051
Mercury” 015 071 0027+ 0015 0.014  0.014 0.018 0.020 0014 0014 00138 00143 - 00880 . 0016 [0.740% (2830 027 (0.76%
Percent Moisture (%) 15.30 14.60 14.00 16.00 2360 = 37.40 13.70 13.10 12.80 13.60 1530 2370  30.20 30.00 19.52 8.02
2;2‘)3' Organic C?’b°” 0.32 0.18 0.20 0.11 0.87 1.75 0.12 0.09 0.08 0.16 0.90 0.35 0.65 1.35 0.51 0.53

*Average of 2 runs .
Dup.=Duplicate, Trip.=Triplicate, NA=Not Available, bold type indicates exceedence of ER-L, gray box indicates exceedence of ER-M U=Undetected

2

NYCT Sediment Report 21 10973-010




AECOM

Table 6. Standard Deviation (1) for Upper Layer and Lower Layer of Composites for Metals Concentrations {(mg/kg)

" Amount {ma/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

Copper

| Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury

Percent Moisture (%) -
Total Organic Carbon (%)"

{Average Upper Layer

9900.0
07

287
201.4
0.8
44
107035
121.0
106
206.3
29125.0
141.1
5003.6
1273.3
37.8
1961.0
25
3.1
6272.5
03
40.3
3125

75 g

50.7
2.5

2069.1
0.8
-32.3
225.3
0.2

8.5
17957.7

1509

2.2
287.9
7960.3
148.7
2269.4
21701

265

407.6
24

35
2212.2
0.2
17.0
386.2

12.87

Standard Deviation Upper Layer L Average Lower Layer

4265.0
0.1
8.5

73.3
04

10

1695.3
3341
12.0
44.9

12198.6
34.2
2031.9
513.0
16.6
797.8
0.7

04

17166 .

0.1
203
824

Standard Deviation Lower Layer

?

19.5
0.5

2263.844
0.259
14.261
128.152
0.193
3.820
5223.750
68.535
4.666
127.197
6554.834
73.307
1542.828
754677
11.695
452.848
0.982
1.210
1639.540
0.066
10.631
168.526

3.880

12.603
0.733
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Table 7. PCB Aroclor Concentrations by Layer within Composite
Composite C“:j
Number UPPER ] _
. ca. B €0 epgo. OO cE00-  croo0- S cHoo. CHOO- CHOO- g, G gy, CKOO- o CL-
Stations 0.020 00- 00 19 0.0-1.9 74 57 0.0- 13.0 13.0 13.0 15.0 0.0- 13.2 13.2 0.0-
c)) . e 3.0 27 : Dup . . 14.2 . Dup. - Trip. - 15.3 . Dup. 18.7
{) ¢ 1,23 456 79 10,1112 1°4;1’ 13,0315 1617,18 1921 222324 22,2324 222324 252627 2830 31,3233 .31,32,33 35,36
Amount _ _ )
G (ug/kg) '
¢LY Aroclor 1016 u u U u u u u u U U u u - u u
e Aroclor 1221 U Y v U u U U U U u U U U ‘U u u
p Aroclor 1232 ‘U U U U U U U U v U U U U u U
,k \()6) .. | Aroclor1242 . 294 210 374 176 332 U 12.8 846 183 191 139 U 273 U v 797
Aroclor 1248 U v u v v U U v ‘U u v U v u u u
Aroclor 1254 579 409 481 286 535 226 u 863 208 220 - 151 u 451 U u 696
Aroclor 1260 131 144 112 837 136 Ry v 195 67.7 78.5 386 u 175 - U Y 251
&’O) : : [;/,/q,;" { ([;—_—75
P -
P ¢ @ : . : Table 7 Continued. PCB Aroclor Concentrations by Layer within Composite.
. Composite C:*-.1
Number UPE@___‘
g v Stations CM-0.0153  CO-0.0-11.2  Sta 8-0.0-31.0  Sta. 20-0.0-15.2
: . L@ 37,38,39 29,34 8 20
'/j ) Amount (ug/kg) : ‘
< ) Aroclor 1016 B u Y U U
V4% ' Aroclor 1221 v u v U
Aroclor 1232 U U U ' U
Aroclor 1242 u 2760 305 2540
Aroclor 1248 U u U U
Aroclor 1254 u 2080 416 1690 -
Aroclor 1260 U 680 15.5 530
LY - -
5.5 C&:7I-
NYCT Sediment Report ‘ : . 23 10973-010
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‘Table 7 Continued. PCB Aroclor Concentrations by Layer within Composite
Composite Number  LOWER % 5
v v ’ cG- CH- ' cJ- CK- cL-  cM-  co-
Stations CC%";,"_J' O 3T a2 q3p. N0 CVIBA g, CHISZ- 22 487, 53 m12. S 20
' 20.7 15.2 : 21.6 ’ v Du.p. 22,0 20.5 28.4 : :

7.9 13,1415 16,417,148 19,21 22,23,24 25,26,27 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 20

Amount (ug’kg) :

Aroclor 1016 U U U U ] U U U U U U U U U

Aroclor 1221 U U U U u V] U V] U U U U u U

Aroclor 1232 U U u V] U U V] ] V] V] U U u U

Aroclor 1242 U U U U U u u U Y Y u u 46.9 "7

Aroclor 1248 Y U Y u u U U u u U u u. u u

Aroclor 1254 770 u U U u y U u u u u u 59.0 82.6

Aroclor 1260 U U U U u U U u U U U U u 1]

. % -7
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' ' 4.1.4 Pesticides
Twenty-three pesticides and cyanide were tested from the sediment samples. The general trend
was that pesticides and cyanide, excluding DDD, DDT, and DDE, were undetected. Station 20,
had the highest concentrations of detected pesticides among the stations sampled. Composite
CO had the only concentration of cyanide above detection limits (6.7 mg/kg). Similar to PCBs,
Dioxins/Furans, and Metals, concentrations of pesticides were found at higher concentrations

: within upper black, silty layers when compared to the deeper gray sand layers (Table 8).

4. 1 5 Volatile Organic Compounds

Station 20 had the highest concentrations of VOC COIs among all statlons and composites
tested. The upper layer from the composites had concentrations of acetone, carbon disulfide, 2-
butanone (MEK), methyl isobutyl ketone (MIBK), toluene, cholorbenzene, ethylbenzene, p/m-
xylene, O-xylene, and C-1,2-dicholorethene present above the detection limit.  Few VOCs. were
detected within the lower layer of the composites and solitary core samples (Table 9). The upper
layer from composites and solitary stations had higher concentrations of VOC COls when
compared to the lower layer sampled, a trend observed with other COls tested from these
sediment samples

4.1.6 Semi-Volatile Organic Carbon

Semi-volatile organic compounds were detected for several PAHs, naphthalene, and 2-

metanapthalene. Concentrations of SVOCs were higher in the upper layers of the composites

when compared to results from the lower composite layers similar to what was observed for the

: other constituents (Table 10). Station 20 and Composite CO had the highest concentrations of

‘ SVOCs. Within the lower layers, only Station 20 and Composite CO had more than one SVOC
COl detected. '
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| Table 8. Pesticides by Layer within Cdmposites.
- UPPER

Composite Number CA-0.0-2.0 CB-O.ﬂ-G.O CC-0.0-2.7 | CD-0.0-1.9 | CD-0.0-1.9Dup | CE-0.0-74 | CF-0.0-3.7 CG-0.0-14.2 | CH-0.0-13.0 -
Stations 1,23 4,5,6 7.9 ’ 10,11,12 10.‘i1,12 } 13,14,15 16,17,18 59.21 22,23,24

Amount (ug/kg)
4,4-DDD - 159 133 49.5 104 92.0 9.22 213 78.2 755
4,4-DDE ) 167 79.3 120 : 114 9.90 275 169 85.7
4,4-DDT 98.2 368 40.6 i 37.0 2.86 1.256 70.1 21.5
Aldrin . U 18.0
alpha-BHC u 4.22
alpha-Chiordane 7.59 7.86
beta-BHC
delta-BHC
Dieldrin
Endosulfan |
"Endosulfan Il
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane - 1
Heptachlor

Heptachlor epoxide (B)
Methoxychlor
Toxaphene

Technical Chlordane
Mirex

Amount (mg/kg)
Cyanide u
U=Undetected Dup.=Duplicate, Trip.=Triplicate

_‘
~
©

C
<
C
Lo

-

hey
: ©
ccccccgCccccoccocccoccoccocccc

cccccc.wccccc_cccccc-cc
ccccccgcccccccccccccaca
ccccccrCcCcccccccccccc
ccccccccccceccecccccc

cccccchPdccCccccccccc
cCcccccocywCcCccocccoccocccoccececcCcc

[
c
[y
c
c
c
c
[
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Table 8 Continued. Pesticides by Layer within Composites.
: UPPER
Composite Number c“'gf: 30 chooasoTip. ST Coo CKo.0- CK'S;?: 32 CL0g- c:r;%o- €O.00- Sta. 800 sta 20004152
Stations 22,23,24 22,23,24 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 8 20
Amount (ug/kg)
4,4-DDD 39.5 40.4 2.71 63.5 U u 94.2 U - 441 1.81 98.9
4,4'-DDE 52.9 63.7 U 86.4 u U 241 U 238 3.48 453
4,4-DDT 192 u U 467 U u U U u U - 4.94
Aldrin V] ‘U U U U U U U V] U 371
alpha-BHC u V] U U U u U U U U 8.29
alpha-Chlordane U U U u u U 7.01 u 15.0 u 236
beta-BHC U U U U U U U Y U U U
delta-BHC . u u U V] u U U u .U U V]
Dieldrin U U U U U V] 21.5 U 417 V] 824
’ Endosulfan i U U U U U U U U u u U
Endosulfan I} 3.95 423 U U Y] V] U U U u U
Endosulfan sulfate U U U U U U U U u- U U
Endrin U U - U U U U V] U U U U
Endrin aldehyde (VA u U u u u V] u u U u
Endrin ketone U u u U u u U u U U u
gamma-BHC U U Y] u u U V] u U U 9.58
. . gamma-Chlordane 4.78 5.94 u U U u 25.1 u '23.4‘ U 46.9
Heptachlor u U U U U U U U u U u
Heptachlor epoxide (B} U U U U U U U U U ‘U V]
Methoxychlor u v} 15.8 U U U U v U U U
Toxaphene U u U u v u U U U u U
Technical Chlordane U V) u U u U U U U U u
Mirex (VN U U U U U U U U u 13.2
Amount (mg/kg) ’
27 Cyanide @ U ' v U U u u u u 6.7 U u
U=Undetected Dup.=Duplicate, Trip.=Triplicate
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Table 8 Continuéd. Pesticides by Layer within' Composites.

Composite Number

Stations

Amount (ug/kg)
4,4-DDD
4,4-DDE
4,4-DDT

Aldrin

alpha-BHC
alpha-Chiordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan |
Endosulfan 1f
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane
Heptachlor

Heptachlor epoxide (B)

Methoxychlor
Toxaphene
Technical Chlordane
Mirex

Amount {mg/kg)
Cyanide

U=Undetected Dup.=Duplicate, Trip.=Triplicate

LOWER
CC-2.7-

5.1
7.9

1.29
1.38
3.83

[

cccCcccccccccccccccdc

u

CE-7.4-
115

13,14,15

u

CcCcccCcttccccocccocccoccCcccoccCcccCccCccCcccc

CF-3.7-
6.1

16,17,18

c

CcCCcCCcCcCcCcCcCcCcocCCcococococcoccocccc

CG-
14.2-
20.7
18,21

ccCcCcCcoccccccccccccccccccc

C

CH-
13.0-
15.2

cccccccCccoccccccoccccccccc

c

ClI-15.0-
18.1

cCcCCcCcCcCcCcCcCcCcCcCcocCcCcaoccCcccccccccc

C

Cl-184-  CJ-15.3-
216

28,30

231
22,2324 2526,27 25,26,27

cccccccCccccccccocccoccoccccc

C

ccccCccCccoccCccCccCccCcCccocCccocccccdcdc

c

CK13.2-
20.5

31,32,33

c

cCccCccCcccCcccccocccCcCccCcCcccocccc

CK-13.2-
20.5 Dup.

31,32,33

ccccccCccCcCcccocccccccoccoccoccc

CL-18.7-

22,

35,36

c

0

L7

cCcCcocCcCcCcCcCcccccccccCcCCCodcC

CM-15.3-
20.5

37,38,39

cccccCcCcCccCccCcoccCcocccccCcococaocccoccoccc

c

" co-11.2-

284
29,34

44.1
238

(=]

~

CCCCCC?CCCCCCC.—‘CC?‘CCC

[

Sta. 20-
16.2-27.0

20

cCcCcccccCcCcCccCcccoccCccgeEocccccccc

=
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Table 9. Volatile Organic Carbon Concentrations within Composites by Layer.

"UPPER _ :
. CA00- CB00- CC- CE-0.0- CG-00-  CH-0.0- -
Composite Number 20 © 30 0027 CD-0.049 CD-0.0-1.9Dup 74 . CF0037 142 13.0

Stations 1,23 4,56 79 10,11,12 10,11,12 13,14,15 16,17,18 19,21 22,2324

Amount (ug/kg)

Chloromethane

Vinyl chloride

Bromomethane

Chloroethane

Trichlorofluoromethane

Acetone o

1,1-Dichloroethene

Carbon disulfide

Methylene chloride

Methyl tert-butyl ether (MTBE)

trans-1,2-Dichloroethene

1,1-Dichloroethane

Vinyl acetate

2-Butanone (MEK) ‘o

cis-1,2-Dichloroethene

Chloroform

1,1,1-Trichloroethane

Carbon tetrachloride

Benzene Lo

1,2-Dichloroethane

Trichloroethene

‘ 1,2-Dichloropropane
Bromodichloromethane .

2-Chloroethylvinyl ether

Methyl isobutyl ketone (MIBK) *

cis-1,3-Dichloropropene

Toluene ) -

trans-1,3-Dichloropropene .

1,1,2-Trichloroethane

2-Hexanone

Tetrachloroethene

Dibromochloromethane

ccccc
cccecc
cccecc

=
J
~
~ .
mccccc
e
2
Nccccc
e .
w
N
q
Ai
—
o~
wcceccc
@
o]
o
cCcccgCccccccccccccccgocccc¥®cceccccg,
: <

(4, .
-3
-

o
S
£
&
©
©
N .
cccccccCcccQcQCcCccccccccocCcCccccccccccpwcpgeccccc
~

C'wCCCCC::;CCCCCCC'\ACCCC.NCvCCCC::O;C
N

CCCCCCCCCCCCC<C'O)CCCCCCCCCC?‘CCCCCI&CPC.CCCC
w
w
o]

o
0
N
~N
w
0
-—
o
-—
~
[N

ccCcCyCcCcCccccocccoccoccocyCcaocCccccccccocNeccocccCco C
co

~
w

@

~
-—
CCmmCCCCCCCCC'CSCCCCCCC-CCCP"CCCACC'QJC
o
©

-

N
CCCCCCCCCCCCCCCCCCCCCCCCC_CCCCCCCC@CCCCC

ccCcCcCCCCcCcCcCcCcCcCcCcpopCCccccccccc®@®cccccpnc
‘'cCcCcccccCcccccccccocyoccccccccocNdNceoccCccCccwcC

Chlorobenzene 9.38

1,1 ,2,2-Tetrachloroethane

Ethylbenzene {6OD 54.5 " 6.67
p/m-Xylene g 1.78 3.64 137

o-Xylene @ IE@ " 1.84 145

Styrene i U

Bromoform

U=Undetected Dup.=Duplicate, Trip.=Triplicate
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<Table.9 Continued. Volatile Organic Carbon Concentrations within Composites by Layer. .
UPPER f .

CH0.0-  CH00- 4 50 CJ-0.0- ck-0.0- K00 ¢ o0 CM-0.0- CO0-0.0- Sta. 8- Sta. 20-

Composite Number - 130 13.0 13.2
Dup. Trip. 15.0 15.3 13.2 Dup. 18.7 15.3 11.2 0.0-31.0  0.0-15.2

Stations . 222324 22,2324 252627 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 8 20
Amount {(ug/kg)
Chlorometkane
Vinyl chloride
Bromomethane

cccc
ccc
ccCcca
ccCcecc
cCCcCcc
ccCccc
cCcCcCcc

c

Chloroethane

‘CcCcCccc

c
c
g
<

Trichlorofluoromethane u u, U
vy oot f£ge0.  5220%  f620)  £3840V  £713. £11300
U U U U U v u
181 132 355 208 15.6 83.6
u U u u u
-y

|
o
o
Jccecec

cccccccccccccc o cococcccocccoccocgccoc c ©c@og
. '\v’

Acetone

acccccc
=]

)
c

1,1-Dichloroethene
Carbon disulfide
Methylene chloride
Methyl tert-butyl ether
(MTBE)

trans-1,2-
Dichloroethene
1,1-Dichloroethane
Vinyl acetate
2-Butanone (MEK)
¢is-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl
ether

Methyl isobutyl ketone
{MIBK)

cis-1,3-
Dichloropropene \
Toluene .

trans-1,3-
Dichloropropene
1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene
Dibromochloromethane
Chicrobenzene
1,1,2,2-
Tetrachloroethane
Ethylbenzene
p/m-Xylene

o-Xylene

Styrene

- Bromoform

(=]

12.8, 1

c

c
[y
<

®ccCc C

—
*
N
&
)
~
©

-

. a .
CCCCCCCCCCCCCCgCCCCCCCCgCCCCCC

a
o

o cccCccCc cCc PP Cc C CcCccCce®cccc

=]

~

C CCcCcCCwuCcCcCcCcgCcCc C

C C cccoccoccccococNcoc c
C

N

cccccc c@&
[4,]

W
L&)

-
e
w

c

92.9
219
194

342

(=]

cccCcc Cccccccc CcCcC C CcocCcCcCcCcCccccCcccc L Ccccccccccoccoccoc
N

¢ccCcccCcCcCc cCcccccc ¢ € Cccccccccccocccocc € Cccccoa
cCcCCCcC CcCCcCcCCC € CC C©C CcCcccccccCcaccCcaca ©c C
ccCcCcCcCcCc ccCccCccCcC € C Cccccccoccccccc € Cc cCcc

cCCcCppC C CcCCcCCccc c c C
N

N
CcCC~N

w

N =

C

CCCCCCCCCCCCCCCCCCCCCC.C.CC'@CCC

U=Undetected Dup.=Duplicate, Trip.=Triplicate
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Table 9 Continued. Volatile Organic Carbon Concentrations within Composites by Layer.

Composite Number : CLOWER™> .

Stations CC-2.7-51 CE-7.4-11.5 CF-3.7-6.1 CG-14.2-20.7
7,9 13,14,15 16,17,18 19,21

Amount (ug/kg)

Chloromethane

Vinyl chloride

Bromomethane

Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene *
Carbon disulfide
Methylene chloride

Methyl tert-butyl ether (MTBE)
trans-1 ,2-Dichloroethene
1,1-Dichloroethane

Vinyl acetate

2-Butanone (MEK)
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl ether
Methyl isobutyl ketone (MIBK)
cis-1,3-Dichloropropene
Toluene

trans-1 ,S-bichloropropene .
1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
1,1,2,2-Tetrachloroethane
Ethylbenzene ’
p/m-Xylene

o-Xylene

Styrene

Bromoform

N
-]
=y
w
-
-
-

CCCCCCCCCCCCCCCC_.‘"CCCCCCC‘

F ) -

F-

396

o

w
cccccccCcCcCcCcCccCcCcCcCccoccccccccCcccccpwpgCoccCcccccc

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCS"CC;CCCC

cccccCccccccccoccc

U=Undetected Dup.=Duplicate, Trip.=Triplicate

CH-13-0.0-

-15.2
22,2324

ccCcCccccCccccccccccccccccgoccocccgcccccceccoceccccc

CI-15.0-
18.1
25,26,27

&
AC C C CC
o'
o

-
=

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCNC

Cl-18.1-

23.

1

25,26,27

cc.ccc’

=y
©
(=}

N

o

‘' CccccCcCcccccoccoccccoccccccpCcccocacCcccinmc

«©

~

%
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Table 9 Continued. Volatile Organic_Carbon Concentrations within Composites by Layer.

Composite Number +LOWER : v .
Stations “He w5 msbw g owsazs COHE SRR
28,30 31,32,33 31,3233 3536 37,38,39 . 29,34 20
Amount (ug/kg) . . E ] ; B
Chloromethane u U U
Vinyl chloride u u U
Bromomethane u U U
Chloroethane U U U
Trichlorofluoromethane U U U
Acetone * {810 (487 U
1,1-Dichloroethene U U
Carbon disulfide 2.24 U
Methylene chioride U U
Methyl tert-butyl ether (MTBE) . U
trans-1,2-Dichloroethene U
1.1-Dichloroethane U
Vinyl acetate U
2-Butanone (MEK) U
cis-1,2-Dichloroethene . U
Chloroform 172 u
1,1,1-Trichloroethane U
Carbon tetrachloride U
Benzene 10.3

1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloramethane
2-Chloroethylvinyl ether
Methyl isobutyl ketone (MIBK)}
¢is-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene -
1,1,2-Trichloroethane
2-Hexanone
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
1,1,2,2-Tetrachloroethane
Ethylbenzene -
p/m-Xylene

o-Xylene

Styrene

Bromoform .

-

ccccccccccccccccccccccccccccccccccccoccdc
CCg'gCCCCCCCCCCCCCCCC

CCCCCC.CIﬁCCCCCCCCCCCCCCCCC'CCCCCCCCCCCCCC
CCCCCCCC-CC‘CCCCCCCCC?CCCCCCCC;CCCCCCCCCC
CCCICCCFCCCCCCCCCCCC;CCCCCCCCCCCCCCCCCCC

cCcCcCcCccoccCcCcCcocococCcCccccgccocccccocycoccoccoccoccocc

c

U=Undetected Dup.=Duplicate, Trip.=Triplicate

10973-010
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Table 10. SVOCs by layer within Composites.
: (UPPER.J '

Composits Number - a0 o5 g_g_ CD00- CD-00- CE00- CF00- OO cHoo OO0 CHOO
. 2.0 30 27 19 1.9 Dup. 7.4 3.7 142 13.0 Dup. Trip. .
Stations 1,2,3 456 79 10,11,12 10,111,143 13,1415 16,17,18 19,21 22,2324 22,2324 22,23,24
Amount ug/kg
bis(2-Chloroethyl)ether U u U U u V] U U . U U U
Phenol U u U u ] U U U U u u
2-Chlorophenol V] U V] U U U V] U u U U
1,3-Dichlorobenzene U U V] U U U V] U U U U
1,4-Dichlorobenzene U u u ] U U .U U U U U
1,2-Dichlorobenzene U u u u u u U, u ] u u
bis(2-chloroisopropyl)ether u ' u V] U U U VIR U U U U
2-Methylphenaol U U U V) Y] V] U U U U U
Hexachloroethane U U U U U V] U U U U V]
n-Nitroso-di-n-propylamine u U u U U U U U U U U
4-Methylphenol U % U U u u U ; u . u u U U
Nitrobenzene U U u U U V] . V] U U V] U
Isophorone V] U V] U U U V] U U u U
2-Nitrophenol U u u V] u u { u U u u u
2,4-Dimethylphenol u U u u U U U u u u u
bis(2-Chloroethoxy)methane u U U U V] U U U U U U
2,4-Dichlorophenol U U U U U U U U U U u
1,2,4-Trichlorobenzene U U U U U U U U U U U
Naphthalene | L UVD J U 1200 u u u u 1360 u J u
4-Chloroaniline U U U u u U u u u u U
Hexachlorobutadiene U U U V] U U U U u U U
4-Chloro-3-methylphenol U U U V] U U Y V] V] U U
2-Methylnaphthalene J V] 1420 U u ‘U U 1030 U J U
Hexachlorocyclopentadiene A U V] U U U u U U U U V]
2,4,6-Trichlorophenol u u u u u u u U u u u
2,4,5-Trichlorophenol - U u U V] VR U U U V] U U
2-Chloronaphthalene V] U U u U V] V] U U V] V]
2-Nitroaniline u U U U u U ‘U V] U U V]
Acenaphthylene u U U U U u V] U U U U
Dimethylphthalate u U U V] U V] V] U U U U
2,6-Dinitrotoluene U u .U U U V] V] U U V] V]
Acenaphthene U U U V] U U u V] u u U
3-Nitroaniline U V] u U U U V] U U U U
2,4-Dinitrophenol U V] U V] ] U V] U U V] U
Dibenzofuran U U u U U (VO U U U U U
2,4-Dinitrotoluene U U V] U U V] U V] u u U
4-Nitrophenol (VI U U U U U V] V] U U U
Fluorene V] U V] V] u V] U 837 U u U
4-Chlorophenyl-phenylether V] U V] V] u U’ V) V] V] u U
Diethylphthalate u U v u u u Y u u u u
4-Nitroanitine u U u u u U U u U .U U
4,6-Dinitro-2-methylphenol u V] U U V] U U U V] U u
n-Nitrosodiphenylamine U V) U U U ‘U U U U U u
4-Bromophenyl-phenylether U u U u U U U U U u u
Hexachlorobenzene u U U u U u u U u u U
Pentachlorophenol U V] V] U V] U V] U U U U
Phenanthrene f(ﬂJDO 6 810 895 3090 U V) U 583 4460 J 1350 J
U=Undetected Dup.=Duplicate, Trip.=Triplicate ’ )
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Table 10 Continued. SVOCs by layer within Composites.
CoPPeR Ty
CB- CC- CG- CH-0.0- CH-0.0-
Composite Number CA9% 00 o0 co00- . Eg'g::)'_ cece cg-go- 00 G0 130 130
. 3.0 27 14.2 Dup. Trip.

. Stations ) 1,23 4,56 7.8 10,11,12  10,11,13 13,1415 16,1718 19,21 22,23,24 22,2324 222324
Amount ug/kg ’
Di-n-butylphthalate U U U u U U u u u u u
Fluoranthene Gopoud 1470 1760 3920 753 920 U 607 4540 u 1710 1040
Pyrene g SUge 1760 1960 4080 1090 1170 U 675. 5610 U 1810 - 1020
Butylbenzylphthalate U U u U u u (VI U U U U

" 3,3-Dichlorobenzidine U U [§] U U u v} U U V] U
Benzfalanthracene fgve 766 o8 (2430 506 U u a29 - 3120 u J J
Chrysene fUvo 892 {1280, 3220, €64 U u s27 (38905 U 842 J
bis(2-Ethylhexyl)phthalate 4380 3020 7210 6230 6870 329 U 15800 3820 6290 4920
Di-n-octylphthalate U U U Y u U u U V] U U
Benzofb]fluoranthene 10y 862 837 1370 513 U U U 1610 U J J
Benzo[k]fluoranthene 1 700 888 870 1720 609 U U u [2_3,09 A V] J J
Benzolalpyrene {ovo 722 845 610> 452 U u u - lieso’ 7] J J
Indeno{1,2,3-cd]pyrene’ SLgo 566 538 1010 363 U u U 1330 U U U
Dibenz{a,hlanthracene Sty 435 U @) U u V] ] U V] V] U
Benzo[g.hilperylene  Sypos, 688 613 1140 438 U U U 1580 U u U _
Anthracene Soogue J U L1370 V] V] V) U 1390 V] J U
Carbazole U U U V] u U u U - V] U U
U=Undetected Dup.=Duplicate, Trip.=Triplicate

10973-010
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Table 10 Continued. SVOCs by layer within Composites.

-s CK-0.0- CL-0.0- CM-0.0- CO0:0.0- Sta. 8- Sta. 20-

Composite Number Cl-0.0-15.0 CJ-0.0-15.3 CK-0.0-13.2 13.2 Dup 18.7 16.3 11.2 0.0-31.0 0.0-15.2
Stations ) ) 25,26,27 28,30 . 31,32,33 31,32,33. 3536 37,38,39 29,34 8 20
Amount ug’kg 2 )

bis(z-Chlo'roethyl)ether u U v U U U U V] U
Phenol U U U U U U U U U
2-Chlorophenol u U U u U u U U U
1,3-Dichlorobenzene : u u u u u U u U U
1,4-Dichlorobenzene [ Guwo U u u u’ u u 1680 u u
1,2-Dichlorobenzene - 1@ V] U U U U u 380 U U
bis(2-chloroisopropyl)ether U V] U V] V] V] U U U
2-Methylphenol U U U -y U U V) U U
Hexachloroethane U V] V] U U V] U U U
n-Nitroso-di-n-propylamine ‘U V] U U (Vi V] V] U U
4-Methylphenol U [V V] V] U U V] V] U
Nitrobenzene U u u u U U U U U
Isophorone V] U U V] U V] U U U
2-Nitrophenol U V] U V] U V] U U U
2,4-Dimethylphenol U U u U U U U U U
bis(2-Chloroethoxy)methane u U U U U U (VA U U
2,4-Dichlorophenol V] U v U U U U U U
1,2,4-Trichlorobenzene V] u U U U U U U V]
Naphthalene - {“Lesv0 ‘U U u U U U 1760 271 2110
4-Chloroaniline u U U u U U U U u
Hexachlorobutadiene V] U U U U U U U v
4-Chloro-3-methylphenol u U U V] U V] U U U
2-Methylnaphthalene U V] V] V] V] U 2550 299 2960
Hexachlorocyclopentadiene U V] V] (V] U V] U U U
2,4,6-Trichlorophenol , U U U U U U ] U U ‘
2,4,5-Trichlorophenol U U U u U U U U U
2-Chloronaphthalene U U U U u u U LU [§]
2-Nitroaniline V] U U v} U U u U U
Acenaphthylene V] V] U U U V] 778 U U
Dimethylphthalate V] Y U u u u U U U
2,8-Dinitrotoluene U U U U U U V] u u
Acenaphthene  * §Bovo u u u u u v 902 233 u
3-Nitroaniline U U u U U U U 313 U
2,4-Dinitrophenol U U U U U u U u u
Dibenzofuran (V] U U U U U 750 U U
2,4-Dinitrotoluene U U U U U U U U V]
4-Nitrophenol- ] U RY ] U U- U U V]
Fluorene 3 26 060 U U u U u U 1480 v 2150
4-Chlorophenyl-phenylether u U V] V] V) U V] V] ‘U
Diethylphthalate ' U u u u u u u u u
4-Nitroaniline U v U U U U U U U
4,6-Dinitro-2-methylphenol u V] V] V] U V] U u V]
n-Nitrosodiphenylamine U U V] V] U V] 6540 U 7960
4-Bromophenyl-phenylether - V] U V] V] V] V] 4010 523 4060
-Hexachlorobenzene U ‘U U V] V] V] 712 U U
Pentachiorophenol ) u U u u (7450, U 7770 U u
Phenanthrene Stvove U U U U 2870 461 7260 .- 1250 6700

U=Undetected Dup.=Duplicate, Trip.=Triplicate
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Table 1¢ Continued. SVOCs by layer within Composites.

c' UPPER j )

- CK-0.0- CK-0.0- CL-0.0- . CO-0.0- Sta.8-0.0- Sta. 20-

Composite Number Cl-0.0-15.0 CJ-0.0-15.3 13.2 1::;.'2 :?2up 18.7 CM-0.0-15.3 11.2 31.0 0.0-15.2
Stations 25,26,27 28,30 31,32,33 a3 35,36 37,38,39 29,34 8 20
Amount ug/kg : ' ‘ :
Anthracene u U U u V] 447 U 1620 9980
Carbazole u v U U U U v u U
Benz[alanthracene [ ™52 U 599 V] u u u V] u u
Chrysene {YVO u 728 U U u U U U U
bis{2-
Eth(ylhexyl)phthalate U 11600 U U 49100 U v u U
Di-n-octylphthalate u U u u 1860 U U U U
Benzo[b]fluoranthene u 574 U U U U 2010 373 u.
Benzo[k]fluoranthene U 526 V] uU. U u 1460 527 ]
Benzola]pyrene V) 550 V] 413 u u 1970 593 2030
Indeno[1,2,3-
cd]pyrene U u u U U, U 1060 275 U
Dibenz[a,hjanthracene u U u U U u U V] ]
Benzo[g,h,ilperylene u 421 u U U u 1270 317 U
Di-n-butylphthalate u ] U U U U U U u
Fluoranthene u 1170 V] U U U 2850 868 3000
Pyrene u 1160 U U u U 3420 957 4340
Butylbenzylphthalate u U U U U U 38000 u 44800
3,3-Dichiorobenzidine u U u u u U 1340 v] U
U=Undetected Dup.=Duplicate, Trip.=Triplicate

10973-010
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Table 10 Continued. SVOCs by.layer.within Composites.

LLOWER
. CG-

: CC-2.7- CE-74- CF-3.7- 14.2-
Composite Number , 5.1 115 6.1 20.7
Stations 7.9 13,1415 16,17,18 19,21
Amount ug/kg .
bis(2-Chloroethyl)ether
Phenol

2-Chlorophenol

1 ,3-Dich|orobénzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene .
bis(2-chloroisopropyl)ether
2-Methylphenol
Hexachloroethane
n-Nitroso-di-n-propylamine
4-Methylphenol
Nitrobenzene

Isophorone : -
2-Nitropheno!
2,4-Dimethylphenol
bis{2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Z-Chloronaphthalene
2-Nitroaniline
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
3-Nitroaniline
2,4-Dinitrophenol
Dibenzofuran
2,4-Dinitrotoluene
4-Nitrophenol

Fluorene
n-Nitrosodiphenylamine

.| 4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorobhenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene

CcCCcCccCcCcCcccCccccccocCcCcCcCccccccccgcgcccccgcccocccoccocococcececcoc
ccccCcccccCccCcCccCccCccgCccccCccocgCcCccCcccccccccccccccecececececcoc
cccccccccocQcCccCccccCcococccoccCccccocccoccococgccoccccccccccccc,

CCCCCCCCCCCCCCCCCCCCCC'CCCC.CCCCCCCCCCCCCCCCCCCCCC‘

CH-
13.0-
15.2
222324 2526,27 2830 31,3233 3536 37,3839 29,34

CCCccCcCcccCccCccCcCccCcCcCcccCcCcCcccCcCcCcCcCcccccCcCccccccccccccecccecc

!

CI-15.0-
18.1

-CCCCCC.CCCCCCCCCCCCCCCCCCCCCCCCCCCCC‘CCCCCCCCCCCCC

CJ-
15.3-
216

CCCCCCCC'CCCCCCCCCCCC.C.CCCCCCCCCCCCCCCCéCCCCCCCCCC

CK13.2-
20.5'

CCcccccccCccccccccCccCCcCcCCcCCccccccccccccccccccccecccccdc

CL-
18.7-
22.0

CCCCCCCCCCCCCCCCCCCCCCC-CCCCCCCCCCCCCCCCCCCCCCCCC

CM-
15.3-
20.5

ccccccCcccCccCccCccCccccCcoCccCcCccocgCcccoccoccccccccocccccacgcccoccccccecoc.

CO-
11.2-
28.4

cccccccCccccccccccc

cccd
o

384

cCccccccc

363

ccccCcccccc

c

1560
684

1790
2080

CcCcccccccccccecececcc

Sta.
20-
15.2-
27.0
20

c

1220

1080

c

ccCcc

426

_‘
>
o cc
(=]

ccccc

(98]
~
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Table 10 Continued. SVOCs by layeT within Composites.
. LOWER¢ :
Sta.
CG- CJ- CcL- CM- CO- 20-

CcCc-2.7- CE-74- CF-3.7-° 142- CH-130- CI-15.0- - 153- CK132- 18.7- . 153- 11.2- 15.2-
Composite Number 5.1 11.5 8.1 20.7 15.2 18.1 216 20.5 220 20.5 28.4 27.0
Stations 79 131415 16,17,18 18,21 22,23,24 252627 28,30 31,32,33 3536 37,3839 29,34 20
Amount ug/kg ’
Butylbenzylphthalate u u u u U U u U U U U u
3,3"-Dichlorobenzidine U V] U U u U U U U u U u
Beniz[a)anthracene u U u U U u V] U U U 1000 | 3370
Chrysene U U u U U v u U U U 1120 3610
bis(2- '
Ethylhexyl)phthalate -y U u 239 U u u Y 329 U 316 815
Di-n-octylphthalate U U u U U U u U U U U u
4-Chlorophenyl-
phenylether U U U av U U u U u U U U
Diethylphthalate u u u U U " u u U u u U U
4-Nitroaniline U U u U U v U U U U U u
4,6-Dinitro-2- . '
methylphenol U u U U U V] u U V] U U U
Benza[b]fluoranthene u U U U U U u U V] U 558 1640
Benzo[k]fluoranthene u U u U U U u U u U 563 2110
Benzo[a]pyrene U U u V] U U u U U U 864 2200
Indeno[1,2,3-cd]pyrene u u u u U U u U U U 374 1250
Dibenz[a,hjanthracene U u u V) u u u u u u U 472
Benzo[g.h.i]perylene U ] U U U uU U U U U 469 1430
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‘ 4.2 Amended Sediment Samples '

Raw sediment samples were amended with 8% Portland cement and then subsequently tested
for the same raw sediment constituents of interest. Results of these tests are presented in Tables
11-17. In general, binding the sediment with cement reduced the concentration of detected
COls, in some instances, by orders of magnitude or rendered the constituents undetectable.

4.2.1 Dioxins and Furans

It was also determined that many of the gray sand layers had no or few Dioxin and Furan
congeners present and, therefore, these samples were not analyzed for Dioxin and Furan

- constituents (Steve Zahn, Personal Communication). The only lower layer clay samples that.
were analyzed because they showed presence of Dioxin and Furan compounds were CL, CO,
and Station 20 (Table 4). Binding the sediment with 8% Portland cement greatly reduced the
concentrations of dioxins and furans detected within the sediment. Station 20 had the greatest
number of congeners as well as the highest concentrations of dioxin/furan constituents among all
the composites tested. In particular, OCDD, 2,3,7,8-TCDF, and 1,2,3,4,6,7,8-HpCDD had higher
concentrations than other congeners in the amended sediment samples but were lower than
concentrations detected within the raw sediment samples (Table 11). ‘

. . - . N , ) .
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Table 11. SPLP Dioxin Furan Concentrations by Layer.

UPPER :
CB- cC- CG- ) CJ- CL- CO- Sta. 8-  Sta. 20-
CA-0.0- 0.0- 0.0- CD-0.0- CE-0.0- CF-0.0- - 0.0- CH-0.0- Cl-0.0- 0.0- CK-0.0- 0.0- CM-0.0- 0.0- 0.0- 0.0-
Composite Number 2.0 3.0 27 1.8 74 3.7 14.2 13.0 15.0 15.3 13.2 18.7 15.3 11.2 - 31.0 15.2
Stations 1,23 4,56 7.9 10,11,12 13,1415 16,17,18 19,21 22,23,24 2526,27 28,30 31,32,33 35,36 37,38,39 29,34 8 20
Amount (pg/g} . . :
1,2,3,4.6,7,8-HpCDD 66.8 231 465 360 ) 222 212 910 269 2786 377 325 2440 28.7 2180 42.8 2540
1,2,3,4,6,7,8-HpCOF 36.2 88.7 173 161 ND ND 265 114 ' ND 156 ND 859 ND 623 ND 1640
1,2,3,4,7,8,9-HpCDF ND ND ND ND ND ND ND ND ND - ND ND 70.3 ND 60.1 ND 107
1,2,3,4,7,8-HxCDD ND ND ND ND ND ND ND ND ND ND ND : ND ND ND ND ND
1,2,3,4,7,8-HxCDF 6.73 ND ND 29.5 ND ND 54.3 ND ND 301 ND 174 ND 132 ND 321
1,2,3,6,7,8-HxCDD ND ND ND ND ND ND ND ND’ ND ND ND 91.2 ND 929 ND 150
1,2,3,6,7,8-HxCOF ND ND ND ND ND ND "ND ND ND ND ND 70 ND 59.6 ND 118
"1,2,3,7,8,9-HxCDD ND ND ND ND ND ND ND ND ND ND ND 43.2 ND 39.7 ND , 59.9
1,2,3,7,8,9-HxCDF ND ND ND ND ND ND ND ND " ND ND ND 328 ND . 301 ND ND
1,2,3,7,8-PeCDD ND NO ND ND ND ND ND ND ND ND ND . ND ND ND ND ND
1,2,3,7,8-PeCDF ND ND ND ND ND ND ND ND ND ND ND 49.7 ND 493 ND 85.3
2,3,4,6,7,8-HxCDF ND ND ND ND ND ND ND ND ND ND ND 64.1 ND 57.2 ND 102
2,3,4,7,8-PeCDF ND ND ND ND ND ND ND ND ND ND ND 78.8 ND ‘748 ND 138
2,3,7,8-TCDD 6.3 159 436 - 27.4 ND ND 76.6 15.8 ND 225 ND 143 ND 352 ND 331
2,3,7.8-TCDF 284 6.31 15.5 10.8 ND 1.49 254 . 7.93 ND - 101 ND 64.5 ND 71.8 ND 96.9
OCDD 801 2820 6530 4080 612 574 11000 3730 716 4190 825 26600 1030 39400 376 60600 |
OCDF 73.1 175 391 305 -ND 16.2 562 211 ND 270 ND 1710 ND 1360 ND 3380
Total HpCDDs 159 747 1370 © 1200 64 66.3 2700 772 103 1500 125 6810 118 5910 209 7080
Total HpCDFs 59.1 158 291 280 ND ND 468 192 ND 269 ND 1540 ND 1260 244 2710
Total HxCDDs 4.2 118 250 224 8.28 17.2 526 163 34.5 416 41.8 1400 33 1220 249 ‘2210
Total HxCDFs 254 96.5 177 168 ND ND 297 115 ND 156 ND 992 ND 762 6.45 1620
Total PeCDDs ND 8.08 2486 251 ND ND 41 15.7 .ND 49.1 ND 238 ND 186 ND 243
Total PeCDFs 20.2 92.9 195 197 ND ND 301 126 ND 189 ND 919 ND 1090 ND 1660
Total TCDDs 14.9 36.2 94.1 51.6 ND 2.18 164 494 1.34 47.6 2,58 430 1.15 464 ND 638
Total TCDFs 47.9 131 284 245 224 7.64 590 158 ND 231 1.1 1210 ND 1680 18.5 3080
WHO-2005 TEQ (ND=0) 8.55 20.6 53.6 38 - 0.406 0.538 99.8 21.6 0.491 33.2 0.573 264 0.606 465 0.541 522
WHO-2005 TEQ (ND=14} 134 46.1 105 622 6.08 6.16 148 471 8.17 574 6.25 278 6.28 479 28.9 552
ND=Not Detected ¥ TEQ calculated by taking % detection limit value.
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Table 11 Continued. SPLP Dioxin Furan Concentrations by Layer.
Lower o
CL-18.7-22.0 CO-11.2-28.4  Sta. 20-15.2-27.0 '
. 35,36 29,34 20
Amount (pg/g)
1,2,3,4,6,7,8-HpCDD 30.8 53.8 74.9
1,2,3,4,6,7,8-HpCDF 5.72 ND 27.7
1,2,3,4,7,8,9-HpCDF : ND .~ ND 'ND
1,2,3,4,7,8-HxCDD ND ND ND
1,2,3,4,7,8-HXCDF ND ND ND
1,2,3,6,7,8-HxCDD ) ND ND ND
1,2,3,6,7,8-HxCDF ND ND ND
1,2,3,7,8,9-HxCDD ND ND ND
1,2,3,7,8,9-HxCDF ND ND ND
1,2,3,7,8-PeCDD ' : ND ND ~ ND
1,2,3,7,8-PeCDF ND ND ND
2,3,4,6,7,8-HxCDF ND ND ND
-2,3,4,7,8-PeCDF ND ND "ND
2,3,7,8-TCDD 1.2 ND ND
2,3,7,8-TCDF . ND ND ND
OCDD 249 : 479 . 547
OCDF _ v 11.3 ND ND
Total HpCDDs = 87.2 . 304 . 423
Total HpCDFs ‘ 572 . 38.4 44.8
. Total HXCDDs 21.5 58.2 . 85.7
Total HXCDFs _ ND 15.8 16.7
Total PeCDDs . ND ND 4.77
Total PeCDFs ND 12.9 17.7
Total TCDDs 3.64 4.08 6.89
Total TCDFs 35 22 228
WHO-2005 TEQ (ND=0) ' 1.64 0.682 : 1.19
WHO-2005 TEQ (ND=%) 6.79 29.1 294
ND=Not Detected ¥ TEQ calculated by taking ¥; detection limit value.
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4.2.2 Metals

Metals concentrations were reduced through the process of amending the sediment with 8%
Portland cement. The amended sediment had only three individual metals concentrations that
exceeded ER-M screening values as compared twelve individual metals concentrations that
exceeded ER-M screening values from the raw sediment. Additionally, there were fewer
amended sediment samples that exceeded ER-L values when compared to raw sediment.
Mercury continued to show high concentrations with exceedences of ER-M values at nearly all
stations for both raw and amended sediment samples. Station 20 had the highest concentrations
of metals when compared to the other composites, as was observed with the raw sediment
results (Tables 5 and 12). Average calculations of metals from all stations had few exceedences
and the standard deviation was smaller suggesting that there was less variance among amended
samples when compared to raw samples. Except for mercury, none of the metals averages or
standard deviations from amended samples exceeded ER-M values (Table 13).

4.2.3 PCBs

PCB concentrations were not affected by amending with Portland cement. Congeners detected
and concentrations were nearly equal when the results from the raw samples were compared with
the amended sediment sample results (Tables 5 and 14). However, of the seven congeners
~analyzed, only three were consistently detected from composites and solitary samples, with
Station 20 having the highest concentration of PCBs ( Aroclor 1242, Aroclor 1254, and Aroclor
1260). The remaining four congeners (Aroclor 1016, Aroclor 1221, Aroclor 1232, and Aroclor
1248) were undetectable within the raw sediment as well as within amended sediment samples.

. )
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Table 12. Metals, Percent Moisture, and Total Organic Carbon Amended Sediment Results by Layer.
: : UPPER T : :
cB- ' : CG- CH-0.0- CH-0.0- e
CA- 0.0- CC-  CD-0.0- CD-0.0- CE-0.0- CF-0.0- 00- CH-0.0- 13.0 13.0 C10.0-  CJ-0.0-
Composite Number 0.0-2.0 3.0 0.0-2.7 1.9 1.9 Dup. 74 3.7 14.2 13.0 Dup. Trip. 15.0 15.3
Stations 1,23 456 7.9  10,41,12  10,11,12 13,1415 16,7,18 19,21 22,2324 22,2324 22,2324 2526,27 28,30
Amount (mg/kg) ) ER-L ER-M )
Aluminum R NA NA 11900 - 10300 9860 9490 10200 9510 10600 12200 12000 11800 11600 11700 13000
Antimony NA NA 0464 0459 0620 0.438 0.422 1] 0.264 1.46 0.321 - -0.349 0.344 1] 0.510
_Arsenic 8.2 70 17.5 20.0 35.0 14.3 15.3 6.38 24.7 63.0 200 198 224 10.9 17.0
Barium NA NA 200 141 166 173 177 187 189 256 167 159 173 39.7 127
Beryllium NA NA 1.08  0.868  0.833 0.850 0.845 0.883 0.958 0.892 0.902 0.862 0.916 0.926 0.959
Cadmium 1.2 9.6 1.89 1.73° 266 1.98 2.16 0.336 0.528 5.90 2.08 2.1 227 0.191 2.27
Calcium : NA NA 78000 69600 128000 72000 81800 54500 60500 95300 59600 58200 61400 64000 © 69200
Chromium 81 370 104 89.4 101 86.2 95.8 385 53.7 207 97.5 94.4 952 .. 438 105
Cobalt NA NA 10.5 9.18 8.10 8.74 9.10 8.03 9.54 10.6 9.86 9.85 9.87 9.06 9.68
Copper 34 270 142 113 147 122 132 17.7 60.4 124 125 133 13.6 137
fron NA NA 27400 24200 19100 21100 22200 16100 20800 29100 29000 129700 30600 31800 32300
Lead : 47 218 128 106 126 97.5 110 14.5 54.6 11 109 118 1.4 13
Magnesium NA NA 9100 7680 8420 7760 8330 5910 5840 7970 7800 7400 7610 6890 7910
Manganese NA NA 554 431 349 503 535 204 250 427 497 484 495 382 437
Nickel 21 52 40.4 3438 39.4 335 36.2 23.1 311 56.8 38.0 371 38.6 279 "37.4
Potassium NA NA 3220 2840 2990 2740 3140 2150 2400 2880 2850 2950 3120 3070 3250
Selenium NA NA 1.67 1.58 1.81, 1.34 1.54 145 1.64 3.28 2.00 2.10 215 1.46 - 1.91
Silver NA NA 203 1.67 2.31 1.96 2.00 0.307 0.483 438 1.77 1.66 1.76 0.287 3.01
Sodium NA NA 7030 6200 4370 5600 5580 4260 3840 6540 5740 5530 5960 5990 6200
Thallium NA NA - 0196 0.63 = 0.248 0.147 0.151 0.0680 0.191 0.486 0.154 0.150  ° 0.161 0.100 0.179
Vanadium NA NA 779 65.9 80.0 62.4 70.0 64.1 632 730 736 67.2 72.0 67.7 74.0
Zinc T 150 410 275 214 283 211 225° 75.7 136 [C5127 1 214 216 228 81.6 236
Mercury 015 071 [2:850__ 2.420__ 3.930 2980 _ _3.180_] 0.098 0.905 7.440 2.090 2.250 2.200 0.026 2,65
Dup.=Duplicate, Trip.=Triplicate U=Undetected NA=Not applicable
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Table 12 Continued. Metals, Percent Moisture, and Total Organic Carbon Amended Sediment Results by Layer.

UPPER

CK-0.0- .
CK-0.0- 13.2 CL-0.0- CM-0.0- C0-0.0- Sta. 8- Sta. 20-
13.2 Dup. 18.7 15.3 1.2 0.0-31.0  0.0-15.2
31,3233 31,3233 3536  37,38,39 29,34 8 20
o Total Upper Total Upper
Amount Standard
{ma/kg} ER-L ER-M Average Dev.
Aluminum NA NA 11200 8630 12800 11600 12200 6550 15000 11107.00 1807.88
Antimony NA NA U u 119 U 157 0.134 274 ©075 0.70
Arsenic 8.2 70 10.6 7.93 50.2 12.3 64.3 7.02 101 28.11 25.43
Barium NA NA 618 46.0 497 57.7 687 33.2 817 217.72 209.58
Berylium NA - NA 0.900 0.675 1.05 0.825 . 0.875 0.443 1.16 0.89 0.15
Cadmium 1.2 956 0.150 0.135 0.136 0.300 4.28 6.79
Calcium NA NA 112000 45800 75400 98200 85800 48100 66100 74175.00 2111357
Chromium 81 370 50.1 29.3 316 53.6 331 30.8 137.06 133.42
Cobalt NA NA 8.23 7.26 1.3 8.13 105 5.08 14.4 9.35 1.83
Copper 34 270 129 10.3 17.5 . 24.0 185.02 235.00
Iron NA NA 26500 24500 32700 26700 25400 15200 32900 25865,00 5405.77
Lead 47 218 9.90 8.38 273 o273 129.04 123.33
Magnesium NA NA 8310 5940 8460 7860 7830 4990 8740 7537.50 1086.07
Manganese NA NA 383 255 416 461 388 369 414 411.70 94.25
Nickel 21 52 33.7 216 31.9 19.2 40.78 20.36
Potassium NA NA 2730 2280 3320 2890 3780 1800 3760 2908.00 488.15
Selenium NA NA 1.36 1.09 463 1.14 5.09 0.503 8.57 2.32 1.85
Silver NA NA u 1] 7.88 0.251 5.16 0.584 10.5 2.67 2.76
Sodium NA NA 4290 4790 8280 3820 5410 2390 8420 5512.00 1472.95
Thallium NA -NA u 1] 0.309 0.0750 0.269 0.0680 0.440 10.20 0.12
Vanadium NA NA 915 456 - 826 92.0 99.8 38.9 111 73.62 16.78
Zinc 150 410 89.3 615 93.4 67.5 304.09 316.92 .
Mercury 0.15 0.71 0.042 0.041 .0.331 23.800 0.960° 35200 5.04 8.86 '
r : .
Dup.=Duplicate, Trip.=Triplicate U=Undetected NA=Not Applicable .
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Table 12 Continued. -Metals, Percent Moisture, and Total Organic Carbon Amended Sediment Results by Layer.
LOWER . .
cc27. CE7a. CF-  CG- cH- o o c- ok K. cm  co -2
5.1 15 3.7- 14.2- 13.0- 15.0- 18.1- 15.3- 13.2- 205 18.7- 15.3- 11.2-‘ 15.2
: 6.1 20.7 15.2 18.1 231 21.6 20.5 D 22.0 20.5 28.4°
up. 27.0
© 16,17, 25,26, 25,26,2 31,323 Total Total
7,9 13,14,15 18 19,21 22,23,24 27 7. 28,30 3 31,32,33 3536 37,38,39 29,34 20 Lower Lower
.Amount (mg/kg) ER-L ER-M Average St;r::ard
Aluminum NA NA 4080 4320 4960 4940 7770 8100 4360 4380 5130 6550 6090 7260 7530 7210 5905.71 1465.15
Antimony NA NA U v u 0.102 U u 0.0993  0.0890 U U U u 0.158 0.260 0.14 0.07
Arsenic 8.2 70 4.78 6.86 4.56 3.63 5.89 4.76 3.53 5.80 3.84 6.26 6.01 4.32 7.98 8.92 5.51 1.62
Barium NA NA 41.5 25.6 53.9 62.7 80.9 53.8 28.6 304 323 411 46.8 105 50.9 54.8 50.59 21.67
Beryllium NA NA 0.473 0.556 0.446 0.434 0.732 0.569 0.429 0.523 0.502 0.615 0.560 0.729 0.513 0.477 0.54 0.10
Cadmium 1.2 9.6 0.0636 0.0622  0.0479 ~0.125 0.0860 0.108  0.0587 0.0721 0.0739 0.102 0.157 0.127 0.459 0.512 0.15 0.15
Calcium NA NA 30500 32900 28400 39000 & 48700 54700 30900 27000 62400 88300 63400 39600 59100 63600  47750.00 .18151.23
Chromium 81 370 18.2 215 19.0 229 320 30.7 19.8 20.7 276 357 355 30.0 384 376 27.83 7.38 -
Cobalt NA NA 523 214 9.15 6.01 7.16 5.79 6.61 6.05 6.10 8.87 6.55 7.39 5.72 5.07 7.65 4.14
Copper 34 270 8.30 6.86 7.50 8.68 8.08 7.90 7.59 6.89 7.93 11.5 14.8 9.19 35.1 36.3 12.62 10.00
Iron NA NA 8660 11600 9640 8830 19100 16000 8850 9310 9220 12800 13100 13100 16600 15300 1229357  3420.91
Lead 47 218 4.72 5.00 4.96 5.74 745 - 546 4.89 4.28 4.22 5.96 7.20 7.43 394 54.2 11.49 15.28
-Magnesium NA NA 3010 3380 3810 3490 4490 5050 3110 3110 4280 5520 4560 4160 5570 5500 4217.14 935.22
Manganese NA NA 242 181 144 206 344 181 165 173 183 206 185 196 374 321 221.50 71.98
Nickel 21 52 ' 141 20.9 17.7 15.4 19.3 18.6 156 15.3 19.8 28.1 21.7 194 . 271 22.6 19.69 4.21
Potassium NA NA 1110 1260 1590 1390 1540 - 2150 1410 1210 1740 2150 2170 1620 2060 2110 1679.29 384.84
Selenium NA NA (VS 0.255 0.261 0.262 0.534 0.825 0.287 0.271 0.402 0.466 0.462 0.564 0.681 0.632 0.45 0.19
Silver NA NA u 0.327 U 0.0877 0.0958 0.166 0.129 - u u u U 0.203 0.924 0.896 0.35 0.35
Sodium NA NA 805 1130 1020 1030 1980 3640 751 626 859 1240 1620 1790 2230 1980 1478.64 810.51
Thallium NA NA u U 0.107  0.0376 0.0438 u 0.0371  0.0602 U U u 0.0563 0.0902 0.0828 0.06 0.03
Vanadium NA NA 30.0 33.0 26.2 34.6 - 634 521 29.2 28.1 48.2 60.6 511 53.9 48.2 47.4 43.29 12.71
Zinc 150 410 36.4 51.7 449 420 53.1 54.1 . 394 37.8 48.5 64.6 62.5 58.5 90.7 91.3 55.39 17.46 -
Mercury 015  0.71 U u U 0.028 0.016 u u U u U . 0183 0016  0.603 0.27 0.34
.Percent Moisture (%) 12.20 16.00 11.40 13.10 21.70 33.00 11.00 9.20 1 9.60 7.90 13.00 19.50 22.00 21.30 15.78 6.95
Total Organic Carbon (%) 0.12 0.10 0.10 0.20 0.70 2.10 0.10 0.10 0.20 0.20 0.48 0.40 0.60 0.30 0.41 0.53
*Average of 2 runs Dup.=Duplicate, Trip.=Triplicate U=Undetected
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Table 13. Standard Deviation (1) for Upper Layer and Lower Layer of Composites for Amended
Sediment Metals Concentrations (mg/kg)
Amount (mg/kg) U :::rrig;er. ' Standartlag:\rf. Upper Average Lower Layer Standarlcilat;::. Lower
Aluminum 11107.0 1807.88 5905.71 1465.147
Antimony 0.8 0.70211 0.14166 0.071435
Arsenic 270 24.5031 5.51 . 1.623155
Barium 217.72 209.5786 -50.5929 ) 21.66555
Beryllium 0.8851 0.14589 0.53986 0.097278
Cadmium 42 6.99792 0.14674 ' 0.147162
Calcium 74175 21113.6 47750 18151.23
Chromium 128.215 128.728 27.8286 7.383602
Cobalt 9.3505 1.83007 7.65 4.139394
Copper 188.32 243.818 12.6157 - 10.00178
Iron - 25865 5405.77 12293.6 3420.914
Lead 128.694 126.65 11.4936 15.27521
Magnesium 7537.5 1086.07 4217 .14 935.2205
Manganese 4117 94.2545 2215 - 71.98264
Nickel 41.205 20.7588 19.6857 4212227
Potassium 2908 - 488.15 . 1679.29 384.8369
Selenium - 2.31565 v 1.85283 0.454 0.186494
Silver . 2.66678 2.75565 0.35356 0.351679
Sodium 5512 1472.95 1478.64 810.5078
Thallium 0.1975 0.11681 0.06438 0.026159
Vanadium 73.62 16.7766 ) 43.2857 12.70886 .
Zinc 306.5 330.404 55.392¢9 . 17.46295

| Mercury 5.49966 9.18535 ' 0.27453 0.342867
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Table 14. Amended Sediment PCB Aroclor Concentrations by Layer within Composite
Composite )
Numger UPPER )
Stations ca-  §8 CC cpgo. cp0019  cE00- cFo0- 5% chag. OO0 CHOO ggo. T3 ckoo. GO0 O
0.0-2.0 3.0 27 19 Dup 7.4 3.? 14.2 13.0 Dup. Trip. . 15.0 15.3 13.2 Dup. 18.7
1,23 - 456 79 1011,12 10,11,12 13,1415 16,17,18 19,21 22,23,24 22,23,24 22,23,24 25,26,27 28,30 31,32,33 31,32,33 35,36
Amount (ug/kg) : :
Aroclor 1016 U U U U u U U U U U U U u U U u
Aroclor 1221 U U (V) u U U U U U U U U U U U U
Aroclor 1232 - U U U U u U U U U U U U U U U U
Aroclor 1242 - 230 150 231 173 189 11.0 U 453 119, 107 124 6.34 159 U U 786
Aroclor 1248 . U u v u v u u u u u u u u v u U
Aroclor 1254 462 270 312 283 356 20.0 U 469 119 154 165 U 245 u U 799
Aroclor 1260 106 66.6 121 90.7 97.3 U U 181 119 60.5 58.8 U 80.5 U U 280
Table 14. Amended Sediment PCB Aroclor Concentrations by Layer within Composite
Composite Number UPPER ‘ : . )
Stations CM-0.0-15.3 C0-0.0-11.2 Sta. 8-0.0-31.0 Sta. 20-0.0-15.2
37,38,39 29,34 8 20
Amount (ug/kg) ‘ ’
Aroclor 1016 u U U U
Aroclor 1221 u U U U
Aroclor 1232 U U U U
Aroclor 1242 U 1910 U 2680
Aroclor 1248 U v u : V)
Aroclor 1254 U. 1130 36.4 1790
Aroclor 1260 U 305 U 565
U=Undetected /
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Table 14. Amended Sediment PCB Aroclor Concentrations by Layer within Composite
Composite Number Lower

: CK-

CG- CH- CJ- 13.2- CL- CM- CO-

CC-2.7- CE-7.4- CF-3.7- 14.2- 13.0- Cl1-15.0- CI-18.1- 15.3- CK13.2- 20.5 18.7- *15.3- 11.2- Sta. 20-

Stations 5.1 11.5 6.1 20.7 15.2 18.1 231 21.6 205 Dup. 22.0 20.5 28.4 15.2-27.0
7.9 13,1415 16,147,148 19,21 22,2324 25,26,27 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 20
Amount (ug/kg)
Aroclor 1016 u U U U U U U U U u U u U v
Araclor 1221 V] U U U U U U U U U U u U U
Aroclor 1232 - U U U u U U U U U - U V] U V] U
Aroclor 1242 V] U u U U U U u U U 11.8 U 29.9 65.6
Araclor 1248 V] U U u u. U U U U U U u U U
Araclor 1254 V) U U U U U U U U U 6.84 U 32.8 56.6
Aroclor 1260 U u U U U U U U U U ] U U U
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‘ . 4.2.4 Pesticides

While few pesticides were detected, those that had detectable concentrations were reduced when
compared to raw sediment results for most composites. In particular, Station 20, the sample with
the greatest number of congeners and highest concentrations of pesticides in raw sediment
showed reduced levels of constituents. Lower layers of composited cores and solitary samples
had undetected concentrations of all pesticide congeners once the sediment was amended. DDD
and DDE were the two pesticide congeners that were found with low concentrations consistently
among the composited cores and two solitary samples: Table 15 presents the results of
amended sedlment pesticide results.

Table 15. Amended Sediment Pesticide Results by Layer.

UPPER '

CA-0.0- €B-0.0- CC-0.0- CD-0.0- CD-0.0-1.9 . CE-0.0- €G-0.0- ' CH.0.0-
Composite Number 2.0 3.0 2.7 1.9 Dup 7.4 CF-0.0-3.7 14.2 13.0
Stations " - 1,2,3 456 7.9 10,11,12 10,11,12 13,1415  16,17,18 19,21 22,23,24

Amount (ug/kg) ) :
4,4-DDD 94.7 87.3 424 131 86.1 1.7
4,4'DDE - 125 154 64.6 N 181 103 5.50
4,4-DDT" - 781 U 21.8 1460 93.3 4.13
Aldrin .U u '
alpha-BHC U ) (Ul
alpha-Chlordane 4.83 3.34
beta-BHC U
delta-BHC
Dieldrin .
. Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane
Heptachlor
Heptachlor epoxide (B)
Methoxychlor
Toxaphene
Technical Chiordane
Mirex )
Amount (mg/kg)
Cyanide U U 0.12
U=Undetected, Dup.=Duplicate, Trip. —Trlpllcate

394 574 -
93.0 69.9

;C
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Table 15 Continued. Amended Sediment Pesticide Results by Layer.

NYCT Sediment Report

UPPER

CH-0.0-13.0 CI1-0.0- CJ-0.0- CK-0.0- CK-0.0-13.2 Ct.-0.0- CM-0.0- CO-0.0- Sta. 8-0.0-
Composite Number Dup. CH-0.0-13.0 Trip. 15.0 153 13.2 Dup. 18.7 15.3 11.2 31.0 Sta, 20-0.0-15.2
Stations 22,23,24 22,23,24 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 8 20
Amount {ug/kg)
4,4-DDD 489 51.6 1.90 423 U U 165 U 46.9 U 78.0
4,4-DDE 76.7 85.4 U 56.7 524 U 640 U 113 U 279
4,4-DDT U (U u U 224 U 122 u 101 u u
Aldrin u U U U u U U, U U U 439
alpha-BHC u- U U U u 1} u u u LU U
alpha-Chlordane U U U U U U 8.76 U 9.67 U 201
beta-BHC U U U U U U U U U "y U
delta-BHC U Y u U U u U u U U u
Dieldrin U U U U U U U U u U 35.9
Endosuifan | U U U u u U u u u U U
Endosuifan fl U U U U U U U u U U U
Endosulfan sulfate U U u U U U U U U U U
Endrin U U U U U U U U U U U
Endrin aidehyde U U U U U U U U U U U
Endrin ketone U u U U U u U U U u - U
gamma-BHC U U u . U U U U U U u U
gamma-Chlordane .56 87 u 6.07 U U 40.8 U 12.0 u- 28.1
Heptachlor u U - U u v U U 6.01 u 421
Heptachlor epoxide (B} U U U U (VS u u U 15.3 u 14.8
Methoxychior u U U U u u. u U U U u
Toxaphene U U U U u- U U U U U U
Technical Chlordane u u u U U U U U U U V)
Mirex U U u U U .U U U U U U
Amount {mg/kg) . :
Cyanide u u u U U U U U 0.52 U U
U=Undetected, Dup.=Duplicate, Trip.=Triplicate
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Table 15 Continued. Amended Sediment Pesticide Results by Layer.

Stations

Amount (ug/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin.
Endosulfan |
Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane

- Heptachlor
Heptachlor epoxide
®
Methoxychlor

Toxaphene
Technical
Chlordane

Mirex

Amount (mg/kg)
Cyanide

CC-2.7-

CC CCCc cccccccccccccccccc

CE-7.4-
5.1 115
7,9 13,14,15

cCCcC CccCccCc CCCCCCCCCCCCCCCCC_C

U U

U=Undetected, Dup.=Duplicate, Trip.=Triplicate

CF-3.7-
6.1
16,17,18

CcCC CCcC cCccccccccccccccccc

CG-
14.2-
20.7
19,21

CcCC CCC cccccccccccccccccc

CH-13.0-

15.2

22,23,24

CC CCC CcCccCcCccccccocccccccc

ClI-15.0-
18.1
25,26,27

CC CCCc Ccccccccccccaccccccc.

CI-18.1-
23.1
25,26,27

CcCC CCC cccccccccocccccccccc

CJ-15.3-
21.6
28,30

ccCc Cccc CCCCCCCCCCCCCCCCCC

‘CK13.2-

20.5

31,32,33

CC CCC cccccccccccccccaccc

CK-13.2-20.5

Dup.
31,32,33

CcCC CCCc Cccccccccccccccccoccc

0.957
2.16

-

»C CCC CcCccccoccccceoceocecccc

CL-18.7- CM-15.3-
220
35,36

20.5
37,38,39

CcCC CCCcC cCccccccccccccccccc

CO-11.2-

284

29,34

CC CCC ccccccccccccccccacyc

o

Sta. 20-
15.2-27.0
20

U
4.12
435

[

CC CCC CcCccccccceccecccoceacc
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4.2.5 Volatile Organic Carbon

Station 20 had the greatet number of VOC congeners among all stations and composites tested
“but did not have the highest concentrations of VOCs when compared to other composites and
stations. Similar to raw sediment results, the-upper layer from the composites had concentrations
of acetone, carbon disulfide, 2-butanone (MEK), and methylene chloride consistently detected
from samples and in higher concentration than lower layer sediment samples. Few VOCs were
detected within the lower layer of the composites and solitary core samples (Table 17). The
- process of amending the sediment increased and decreased concentrations of VOCs randomly
and these changes are not likely to be significantly different due to high variance among sample

results. )

426 Semi-VoIatiIe'Organic Carbon

The process of amending the samples with cement had no affect to the concentrations of SVOCs |
within the sediment tested. Congeners detected within the raw sediment samples were
consistently identified within the amended samples with similar concentrations. Station 20 had
the highest concentrations of SVOCs among all composites and solitary cores sampled. In
general, the lower layers tested had fewer congeners and lower concentration detected when
compared to the upper sediment layers (Table 17).
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Table 16. Amended Sedi

Composite Number
Stations .
Amount (ug/kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane

- Chloroform-
.Chloromethane

cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene

Methyl isobutyl ketone (MIBK) -

Methyl tert-butyl ether (MTBE)
Methylene chloride
o-Xylene

p/m-Xylene

Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Vinyl chloride

ment Volatilg Organic Carbons by Layer

UPPER
CA-0.0-
20

L _O_O =
CcCccaCcwC®ccccccc N
© N o w

82.2

S
ccccccccccCcocipCccccccccc
a

CB-0.0-

'4,5,6

3.0

o0 .
crCccccccc

[=]

=]

cCccccccccccP@cL.ccccccccec®cccc

=y

G CC
(3]

L

(3]

P9

»

CC-0.0-

27
7,9

o
chccoccccc

E-Y

[\
[7+}

,CcCcCccCcocCccCc

w
E-Y

CCpCCcCcccccc

ccccccccc:

€D-0.0-
1.9
10,11,12

N
UICCC.:CCCCCCC

N
o

©

CCCCCCCCCCC?’CCCCCCCCCCC&CCCC

©w

CD-0.0-1.9
Dup
10,11,12

N
ccdccccccc

= C
kN

N
N

[
P

-
~

. ,
cCcCcCccccccCcwC®@PCccccccccccacdNcccc

[+]

CE-0.0-

74 CF-0.0-3.7
13,14,15 16,17,18

N

(=]
[45] . )
ccc®ccccccc

[Is]
N

=]

[{]

Y
ccccccccocccoccocdhccccccccccc*cccc

[e2]
o

o

N .
ccccccyCcpCcyccccccccccccccuoucccccccccc

F-

7]
w
puty
o
o

(4]

F-y

L

€G-0.0-
14.2
19,21

DN

N
CCoPCCcccccc

Y
-3
[=
o

o
w\

. o]
cCccccccccoPPccocpCcCccccccoc®wccoccca
pure

(RS
~N w

CH-0.0-
13.0
22,23,24

cccccccc

[{+3

CCCCCCCCCCCCCCCCC<CCCCCCCCCCC8CC

U=Undetected, Dup.=Duplicate, Trip.=Triplicate
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Table 16 Continued. Amended Sediment Volatile Organic Carbons by Layer
UPPER

. CH-0.0-13.0 : C1-0.0- CJ-0.0-  CK-0.0- CK-0.0-13.2 CL-0.0- CM-0.0- C0-0.0- Sta. 8-0.0-
Composite Number Dup. CH-0.0-13.0 Trip. 15.0 15.3 13.2 Dup. 18.7 15.3 11.2 31.0 Sta. 20-0.0-15.2
Stations 22,23,24 22,23,24 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 8 20
Amount (ug/kg) ‘
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane -
1,2-Dichloropropane
2-Butanone {MEK}
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone .
Acetone ' 1
Benzene
Bromodichioromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorosthane.
Chloroform
Chleromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene
Methyl isobuty! ketone (MIBK)
Methyl tert-butyl ether (MTBE)
Methylene chloride
o-Xylene
p/m-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
U=Undetected, Dup.=Duplicate, Trip.=Triplicate

N
CCC%CCCCCCC

a
wCCCrCCCCCcCC

Y
<o
CCC%CCCCCCC
(=23
w

cccPcceccecce

-
ry
N
[=]
=]
=]
-
(<]
(3]
(=]
-
(=]
(=]
[=]
-

CCCCCCCCCCCPCCCCCCCCCCC@CCCC&CCC}QCCCCCCC
-
S
©
(=]

N

CCCCCCCCCCC?’CCCCCCCCCCC;CCCC
. -
N
o
-

-
N

CCCCCCCCC;CWCCC

cccoccocccccoccoccocwcoccoccocco

pEY
o
L]
o

cCccccccoccoccc;

148
206

Cccccccccccccccccccocccccceccc8ccccccccccc
gcccccccccccccccccccéccccccccccccccccccc
ccccccccccccccccccceccecccccececBccccecccceccce
CCCCCCECCCCCCCcECEcccCcCcCcCcCccCcCcccRCcccceccccccc
CCcccccccccccccccCccCcEcCcCcccccccccccecccoccco
CcCCCcCcCcCcCcCcCccccoccCcoccCccCcccccccccccccocccccccccc

cccccodbcc

NYCT Sediment Report ) 54 10973-010




l AECOM -

Table 16 Continued. Amended Sediment Volatile Organic Carbons by Layer
Composite Number LOWER :
CC-2.7- CE-7.4-  CF-3.7- CG-14.2- CH-13.0- Cl-15.0- Cl-18.1-

Stations 5.1 11.5 6.1 20.7 15.2 18.1 231

- 7,9 13,14,15 16,17,18 19,21 22,23,24 25,26,27 = 25,26,27
Amount (ug/kg) . '
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone
Acetone ) - 6
Benzene ,
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene -
Dibromochloromethane
Ethylbenzene
Methyl isobutyl ketone (MIBK)
Methyl tert-butyl ether (MTBE)
Methylene chloride
o-Xylene
p/m-Xylene
Styrene-
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Viny! chloride

N
N
mCCcCCccccc

PCccccccc

©
w
N
=]
N

CCceomCcccccc
N

R2ccce
o

- .
Neccc

o
N
S
o
o
=]

=]
-
Y
-
w
=]

cccccccccccocPNhoccocccococcocccccocccc
: prd
Y

N
cCcccccCccccccococaCcCcCccCcccCcCcapCCcCcCcPrCCCipCCCcCcCCC

(=]
©w
N

_.
© ’ .

cccccccccccccocccccococcccccccccocwcccoccoccocococaoccoccocca
CCCCCCCCCCCCCCCCCCCCCCCCCCCC8C‘CCCCCCCVCCC

w
CCcCccccccccycgcccoccccccc2cccc
cccccccccccuyccccccoccccccbdhcccc

U=Undetected, Dup.=Duplicate, Trip.=Triplicate
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Table 16 Continued. Amended Sediment Volatile Orgamc Carbons by tayer
Composite Number

CJ-15.3- CK13.2- CK-13.2- CL-18.7- CM-15.3- C0-11.2- Sta. 20-15.2-
Stations 21.6 20.5 20.5 Dup. 22.0 20.5 28.4 27.0

28,30 ©31,32,33 31,32,33 35,36 37,38,39 29,34 20

Amount {ug/kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Msthyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chiorobenzene
Chloroethane
Chloroform
Chioromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane .
Ethylbenzene
Methyl isobutyl ketone (MIBK)
Methyl tert-butyl ether (MTBE}
Methylene chloride
o-Xylene
p/m-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1, 2-D|chloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
U=Undetected, Dup.=Duplicate, Trip. —Tnpllcate

©

=y

CCCCCCCCC‘CCCCCCCCCCCCCCCCCCCCCECCCCCCCCC

goccccccccoccocc
-

Qccccccccccocc
Lecceccccccocecc
Beccecceccccocccc

-
o
-
o
]
=]
JEY
[+]
=]
hurd

A e
CCCCCCCCCCC'QCCCCCCCCCCC'&.‘SCCCC
w
o
-
o

w
o -
cccccccccccNocCcocccccccccpcccc

—
-
cCcCcccccccoccocycCcccccoccocaocochccccoe

-
[o =]
G -

-~ -

CCCCCCCCCCCCCCCCCcCCcCcCCcCcCCcCCCcCcCcCcoc®WooCcocCcccccocacc
cCccccccccocsrCcCcCcCccCccccccccccc
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Table 17. Amended Sediment Semi-volatile Orgainc Carbonb Results by Layer.

l AECOM

UPPER :
CB- CC- CG- CH-0.0- CH-0.0-
) CA-0.0- 0.0- 0.0- CD-0.0- CD-0.0- CE-0.0- CF-0.0- 0.0- CH-0.0- 13.0 13.0 -
Composite Number . 2.0 3.0 27 19 1.9 Dup. 7.4 3.7 14.2 13.0 Dup. Trip.
Stations 1,23 45,6 7.9 10,11,12 10,1113 13,14,45 16,17,18 19,21 22,2324 222324 22,2324
Amount ug/kg
bis(2-Chloroethyl)ether U U U U U u u U u U U
Phenol U U U U U U U u U U U
2-Chlorophenol U U U U U U U U U U U
1,3-Dichlorobenzene U U V) U U U u u U U U
1,4-Dichlorobenzene U 9] U U- U U U U [V} U U
1,2-Dichlorobenzene U u U U U U v u U 0] U
bis(2-chloroisopropyl)ether U U U U U U u u U U ]
2-Methylphenol ‘U U U uU. U U U U ¥} U U
Hexachloroethane U U U U U U u u U U U
n-Nitroso-di-n-propylamine U U. U U U U U U U U U
4-Methylphenol v} V) ‘U U ] U U U U U U
Nitrobenzene u U u U U U u u U U U
Isophorone v U U U U U U U U U U
2-Nitrophenol v u v u u - v u u U u u
2,4-Dimethyiphenol U U U U U U u u U U U
bis(2-Chloroethoxy)methane Y u- U U U U U U U U U
2,4-Dichlorophenol ‘ U] V) U U U U U U U U U
1,2,4-Trichlorobenzene U U U V) U V) U U U U U
Naphthalene J U 1200 U u U u 1360 u J U
4-Chloroaniline u U (VI U u . U U U U U U
Hexachlorobutadiene v U U U U U U U U U U
4-Chloro-3-methylphenol U -U U U U U u U U U U
o 2-Methylnaphthalene J . U 1820 U u u u 1030 U J v
. Hexachlorocyclopentadiene U U U U U U u u U U U
2,4,6-Trichlorophenol U U (U U U U U u U U U
2,4,5-Trichlorophenol U U U U U U U U V) U U
2-Chioronaphthalene U U U U U U U’ U U U U
2-Nitroaniline U U U U U U U U U U U
Acenaphthylene V) U U U U u U V] U U U
' Dimethylphthalate u u U U u u U u u U U
2,6-Dinitrotoluene U U U U U U U U U U U
Acenaphthene U U U V) U U (VI V] U U V)
3-Nitroaniline U U U U U U "y u U U U
2,4-Dinitrophenol u u u u U U u u u u U
Dibenzofuran U U (U U U U Y u U U V)
2,4-Dinitrotoluene U U u (VIS U U u u U U U
4-Nitrophenol U U u. u U U U U U U V]
Fluorene U U u U U U u 837 U U U
4-Chlorophenyl-phenytether V) U U U U U U u - U U U
Diethylphthalate V) U U U U V) U u V) U U
4-Nitroaniline V) U U U U U U u U U U
4,6-Dinitro-2-methylphenol U U U U U U v u v U U
n-Nitrosodiphenylamine U U u U U U u U U U U
4-Bromophenyl-phenylether U U U U U U U u U U U
Hexachlorobenzene V) - U U U U V) U U V) U U
Pentachlorophenol U U y U U U u U U U U
U=Undetected Dup.=Duplicate, Trip.=Triplicate
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Table 17 Continued. Amended Sediment Semi-volatile Orgainc Carbon Results by Layer.

UPPER , ’
CB- cC- CG- CH-0.0- CH-0.0-
. CA-0.0- 0.0- 0.0- CD-0.0- CD-0.0- CE-0.0- CF-0.0- 0.0- CH-0.0- 13.0 13.0
Composite Number 20 - 3.0 27 18 1.8 Dup. 74 37 14.2 13.0 Dup. - Trip.
Stations 1,23 4586 7.9 10,111,922 10,11,13 13,1415 16,17,18 19,21 22,23,24 22,2324 22,23,24
Amount ug/kg ] » ' o v '
Phenanthrene 810 895 3090 U U [V 583 4460 J 1350 J
Anthracene J u 1370 U u v U - 1390 ‘U J U
Carbazole ] U U U u U, U U U V) U
Di-n-butylphthalate ‘U U U U u u U U u U U
Fluoranthene 1470 1760 3920 753 920 u 607 4540 u 1710 1040
Pyrene 1760 1960 4080 1090 1170 u 675 5610 u 1810 1020
Butylbenzylphthalate U U U U U u U u u u ]
3,3"-Dichlorabenzidine U U U U U U o u u u U U
Benz[alanthracene 766 986 2490 506 U u 429 3120 u J J
Chrysene ' 992 1280 3220 664 . U U 527 3990 u 842 J
bis(2-Eththexyi)phthalate © 4380 3020 7210 6230 6870 329 U 15800 3820 6290 4920
Di-n-octylphthalate U U U U U u u U U U U
Benzo[b]fluoranthene 862 837 1370 513 U v U 1610 U J J
Benzo[k]flucranthene 888 870 1720 609 U U uU. 2300 U J J
Benzo[a]pyrene 722 845 1610. 452 U U U 1850 U J J
.Indeno[1,2,3-cd]pyrene 566 538 1010 363 U U U 1330 U U U
Dibenz[a,h]anthracene 435 U 634 U U U u U U U u
Benzo[g,h,i]perylene 688 813 1140 438 U - U u 1580 u U U

U=Undetected Dup.=Duplicate, Trip.=Triplicate
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Table 17 Continued. Amended Sediment Semi-volatile Orgainc Carbon Results by Layer.
UPPER : :
‘ - CK-0.0- _ 4
Cl-0.0- CJ-0.0- CK-0.0- 13.2 CL-0.0- CM-0.0- CO-0.0- : Sta. 8- Sta. 20-
| Composite Number 15.0 15.3 13.2 Dup 18.7 16.3 11.2 0.0-31.0 0.0-15.2
31, 32, .

Stations 25,26,27 28,30 31,32,33 33 3536 37,38,39 29,34 8 20
Amount ug/kg . o ) ]
bis(2-Chloroethyl)ether U U U U U U U U U
Phenol u U U u U U u U U
2-Chlorophenol U V] u- u V] U u ‘U U
1,3-Dichlorobenzene U u U U u u U u u
1,4-Dichlorobenzene (VI U U U U U 1680 U u
1,2-Dichlorobenzene U u U U U U 380 U u
bié(z-chloroisopropyl)ether U U U U U U U U U
2-Methylphenol U U u U U U U U U
Hexachloroethane U U U U U U u U U
n-Nitroso-di-n-propylamine U U U V) ‘U U U U U
4-Methylphenol U (VO u U U U U U U
Nitrobenzene U U U u u U -y .U u
Isophorone U’ u U U U u V] U U
2-Nitrophenol U U U (VI U U U U U
2,4-Dimethylphenol U U (VN U U U U U U
bis(2-Chloroethoxy)methane U u U U U U U U V)
2,4-Dichlorophenol . u u u U u U u U U
1,2,4-Trichlorobenzene u U U U U U U V) U
Naphthalene u U U u U U 1760 271 2110
4-Chloroaniline ‘U U u u u v u v v

- Hexachlorobutadiene U u u U u U u U U
4-Chloro-3-methylphenol U U u U U U U U U
2-Methyinaphthalene U -y u U u U 2550 299 2960
Hexachlorocyclopentadiene U u U U V] U .U U W)
2,4,6-Trichlorophenol u U u U U U U U U
2,4,5-Trichlorophenol U u u U U U U U U
2-Chloronaphthalene u u U u u U U U U
2-Nitroaniline V3 u u u U u U u U
Acenaphthylene U u u u U U 778 U U
Dimethylphthalate U u u U U U U U U
2,6-Dinitrotoluene U u’ u U U U U U U
Acenaphthene U U U U V] V) 902 233, U
3-Nitroaniline u U u u U U u 313 U
2,4-Dinitropheno! u u u u u U U U u-
Dibenzofuran u U - U U U U 750 U U
2,4-Dinitrotoluene U U U u U U U U U
4-Nitrophenol u U U u U U U U U
Fluorene u U U U U U 1480 u 2150
4-Chlorophenyl-phenylether u U u U - U U U U U
Diethylphthalate U u U U u u u- U u
4-Nitroaniline V] u U U U U U U U
4,6-Dinitro-2-methylpheno} U U U U u U U U U
n-Nitrosodiphenylamine u U U U U U 6540 U 7960
4-Bromophenyl-phenylether U U u U U U 4010 1523 4060
Hexachlorobenzene U U u U, u U 712 U U
Pentachlorophenol U U U u 7450 U 7170 U U
U=Undetected Dup.=Duplicate, Trip.=Triplicate ) ) ) |

59 10973-010



I' AECOM

Table 17 Contlnued. Amended Sediment Semi-volatile Orgainc Carbon Results by Layaer.
‘ UPPER ‘
‘ CK-0.0-
CI-0.0- CJ-0.0- CK-00- 132 CL-0.0- CM-0.0- CO0-0.0-
Composite Number . 15.0 15.3 13.2 3I13u§2 18.7 16.3 11.2
Stations 252627 2830 313233 33 3536 37,3839 2934
Amount ug/kg : : . :
Phenanthrene u u V] U 2870 461 7260
Anthracene V] U U U U 447 u
Carbazole u - (VA U U U u U
Di-n-butylphthalate u u U u U U U
Fluoranthene u 1170 U . U V] U 2850
Pyrene u 1160 U U U U 3420
Butylbenzylphthatate U U u u 7] U 38000
3,3"-Dichlarobenzidine V] u (L U U U 1340
Benz[a]anthracene U 599 u u U U U
Chrysene u 728 U u u U u
bis(2-Ethylhexyl)phthalate u 11600 U U 49100 U U
Di-n-octylphthaiate u u U V) 1860 U 8]
Benzo[b]flucranthene u 574 U U U U 2010
Benzo[k]fluoranthene u 526 U u u U 1460
Benzo[a]pyrene u 550 u 413 u U 1970
Indeno[1,2,3-cd]pyrene u u U u U U 1060
Dibenz[a,h]anthracene U U u U u U u
Benzo[g,h.ijperylene u 421 u U U U 1270

Sta. 8-
0.0-31.0

8
1250
1620

868
957

cCccccc

373
527
593
275

317

Sta. 20-
0.0-15.2

20

6700
9980
V)

U
3000
4340

44800

ccccccc

2030

U=Undetected, Dup.=Duplicate, Trip.=Triplicate
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.abte 17 Continued. Amended Sediment Semi-volatile Orgainc Carbon Results by Layer.

LOWER . _ . » S
. CG- CH- CJ- CL- CM- CO- Sta. 20-
- CC-27- CE-74- CF-37- 14.2- 13.0- Cl-15.0- 15.3- CK13.2- 18.7- 15.3- 11.2- 15.2-
Composite Number ' 5.1 115 6.1 20.7 15.2 18.1 .21.6 20.5 22.0 . 20.5 28.4 27.0
Stations ) 7,9 13,1415 16,17,18 19,21 222324 25,2627 28,30 31,32,33 3536 37,3839 29,34 20
Amount ug/kg ) ) .
bis(2-Chloroethyt)ether . U U U U U U U Y U u U U
Phenol ' u u U U U U U U U u U U
2-Chlorophenol U U U U U (Vi U U U U U U
1,3-Dichlorobenzene U Y U U U U U U [V V] V) V]
1.4-Dichlorobenzene U V] V) U U U U U V] U V) V]
1,2-Dichlorobenzene U U U U V] U U V] V] V] U V]
bis(2-chloroisopropyl)ether U U U V] V] U U U V] U U V]
2-Methyiphenol U U u U U u U U u J U U
Hexachloroethane U U U U V] u U U u V] V] V]
n-Nitroso-di-n-propylamine U U U U VI U U U U U U U
4-Methylphenol u U U u * u u v u u u u 1]
Nitrobenzene U 1} U u U U U U U U U U
Isophorone U U U U U U U u u u U U
2-Nitropheno! U, u U u u u u U u u U U
2,4-Dimethylphenol U U U U U U U V] U u u U
bis(2-'ChIoroethoxy)methane u U U U V] U V] U V] V] V] U
2,4-Dichlorophenal V] U u U u V] u V] u u V] U
1,2,4-Trichlorobenzene U U U U V] U U U U V] U U
Naphthalene . U U U U u U u U U U 390 1220
4-Chloroaniline U U U V] V] U U U V] V] u u -
Hexachlorobutadiene U U U U V] u U V] U U u U
4-Chloro-3-methylphenol U’ U U U U V] V] U U V] (VI U
Methylnaphthalene u U J u u u u u u u 384 1080
exaéhlorocyclopentadiene’ (VI V] U U [V u U U V] U U U-
2,4,6-Trichlorophenol U V] U U V] u V] U U u, (VI (VIS
2,4,5-Trichlorophenol U u U V] U u V] V] U U V] U
2-Chloronaphthalene U U U U U u U U U U u U
2-Nitroaniline U V] V] U u U u U U V] U U
“Acenaphthylene U V] U U u u V] u - U U U 426
Dimethylphthalate v U U u U .U U u U u U u
2,6-Dinitrotoluene V] U V] u U U U u VR U U u
Acenaphthene U V] U 9} U 8] U V) V] U 363 1190
3-Nitroaniline V] - U V] U U V] U V] U U U U
2,4-Dinitrophenol U U U U U u U U U U U U
Dibenzofuran U V] V] U u u U - V] U U U U
2,4-Dinitrotoluene u u u u u U u ) U u U u
4-Nitrophenol v U U U u v U u U v V) U
~Fluorene U U U u U u u U V) u u 758
n-Nitrosodiphenylamine U U U U u. U U U U U U U
4-Bromophenyl-phenylether U u U U U (Vi U U U U u U
Hexachlorobenzene u u u u u u u u u u u u
Pentachlorophenol U U U U U U U U u u U U
Phenanthrene V] U U U U U U u U U 1560 4980
Anthracene V] U u. U U Y u U u U 684 1880
Carbazole u U u u u U u u U ) u u
Di-n-butylphthalate V] U V] U U U U U U U U u.
U=Undetected, Dup.=Duplicate, Trip.=Triplicate
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Table 17 Continued. Amended Sediment Semli-volatile Orgainc Carbon Results by Layer.

Composite Number,
Stations

Amount ug/kg
Diethylphthalate
4-Nitroaniline
4,6-Dinitro-2-methylphenol
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3-Dichlorabenzidine
Benz[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[blfluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenzfa,h]anthracene
Benzol[g,h,i]perylene

LOWER
CC27- CE74- CF37-

5.1 115 6.1
79 13,14,15 16,1718
U U U

U U U

u U U
u U U

U U U

U U U

U U U

U U U

U U u-

U U U

U U U

U U U

u U u-
U U U

U U u

U U U

U U u

U=Undetected, Dup.=Duplicate, Trip.=Triplicate

CG-

14.2-

20.7

18,21

N
w
[¥+]

., e CcCccccc

ccccccccc

CH-

13.0-
152
222324 252627

cCcCcCccCccococcococccccccc

Cl-15.0-
18.1

ccCcccCccocococcocccoccoccoccoccoccc

CJ-
15.3-
21.6

28,30

cCcCcccCccccccCcccCcccocaoccc

CK-

13.2-

20.5
31,32,33

cCcCcCccCccCcCcCcoccoccococccccc

CL-

18.7-
22.0
35,36

()
N

cccccoccocecoccc

ccccccc

9

Sta.
co- 20-
CM-153- 11.2- 152
205 284 270
37,3839 29,34 20
u u ., U
u u U
u U U
u 1790 5010
U 2080 5880
u U U
U U U
u 1000 3370
U 1120. 3610
U 316 815
U u V]
U 558 1640
U 563 2110
U 864 2200
U 374 1250
u U 472
U 469 1430
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‘ 4.3 SPLP Sediment Samples

Synthetic Precipitation Leaching. Procedur
that were amended with 8% Portland cemént to depi6nstrate the leaching potential of COls and
to determine suitability for upland disposal. Fe-SPLP resuits showed that many of the
constituents that were pres'ent“within raw or amended- sediment samples were no longer detected
and not available as a biological risk factor.

4.3.1 Dioxins and Furans

The only dioxin/furan congener detected from SPLP sample analyses was Total TCDFs for
Station 20, which consistently had the highest concentrations of all constituents among all

“samples. Results of SPLP testing suggested that there is minimal risk of Total TCDF and no risk
of other dioxin and furan congers Ieachlng |nto the environment (Table 18). -

4.3.2 Metals

Metals concetrations were further reduced through the SPLP process where only 3 individual
metals had exceedences above ER-M screening values. -Fewer metals exceeded ER-L values
when compared to raw or amended sediment results (Table 19). The standard deviation
associated with the mean of SPLP individual metals showed less variance (Table 20). -

43.3 PCBs

Aroclors were undetected from SPLP samples (Table 21). This suggests there is no leaching risk-
: for the seven congeners tested.

‘ 4.3.4 Pesticides

Detection of pesticides was reduced for SPLP samples when. compared to the raw and amended
sediment results. In particular, DDD, DDE, and DDT were either undetected or were detected at
low concentrations suggesting low risk of leaching. Furthermore, none of the lower layers
showed detectlon for any pesticides except Station 20 that had a value of 0.00488 for DDD (Table
22).

4.3.5 Semi-Volatile Organic Carbons

SPLP results showed fewer SVOCs and much lower concentrations of these constituents, when
detected, as compared to the raw and amended sediment results (Table 23). Station 20 had the
greatest number of SVOCs as compared to.the other composites and solitary station. This is
consistent with raw and amended sediment sample results. Overall, the reduction in
concentrations and number of detected SVOCs through the SPLP process suggests that there is
little to no risk for leaching 'contamination into the environment.

4.3.6 Volatile Orgamc Carbons

Volatile organic compounds were detected but with fewer constltuents and lower concentrations
when compared to raw or amended sediment samples Acetone was the only constituent that
was detected among nearly all the samples (Table 24). Station 20 had the greatest number of

~ VOCs indentified within the sediment, consistent with the raw and amended sediment results.
SPLP results suggest there is minimal to no risk for the majority of VOCs tested for wnthln ’
sediment samples.
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Composite Number

Table 18. SPLP Dioxin Furan Concentrations by Layer.

UPPER

-

CA-0.0- CB-0.0- CC-0.0- CD-0.0- CE-0.0- CF-0.0- CG-0.0- CH-0.0- CI-0.0- CJ-0.0- CK-0.0- CL-0.0- CM-0.0- CO-0.0- Sta.8-0.0- Sta. 20-0.0-

2.0 3.0 2.7 1.8 74 3.7 14.2 13.0 15.0 15.3 13.2 18.7 15.3 1.2 31.0 152
" |stations 1,23 4,56 7.9 10,111,912 13,1415 1617,18 19,21 22,2324 2526,27 28,30 31,3233 3536 37,3839 29,34 8 20
|Amount (pg/g)
1,2,3.4,6,7,8-HpCDD ND | ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND'
1,2,3,4,6,7,8-HpCDF ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,4,7,8,9-HpCDF ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,4,7,8-HxCDD ND * ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,4,7,8-HxCDF ND ND ND ND ND ND ND ND ND ND 'ND ND ND ND ND ND
1,2,3,6,7,8-HxCDD ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,6,7,8-HxCDF ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,7,8,9-HxCDD ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,7,8,9-HxCDF ND ND ~  ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3,7,8-PeCDD ND ND ND ND ND ND ND ND ND . ND ND ND ND ND ND ND
1,2,3,7,8-PeCDF ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND. ND
2,3,4,6,7,8-HXCDF ND ND ND ND ND ND ND - ND ND ND ND ND ND ND ND ND
2,3,4,7,8-PeCDF ND ND ND  ND ND ND ND ND ND ND ND ND ND ND ND ND -
2,3,7,8-TCDD ND - ND - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,3,7,8-TCDF ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
OCDD ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
OCDF ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total HpCDDs ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total HpCDFs - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total HxCDDs ND ND ND ND ND ND - ND ND ND ND ND ND ND ND ND ND
Total HXCDFs ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total PeCDDs ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total PeCDFs ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Total TCDDs ND ND ND ND ND ND ND ND ND "ND ND ND ND ND ND ND
Total TCDFs ND ND ND ND ND ND ND ND ND ND ND ND ND ND . ND - 0.0492
WHO-2005 TEQ (ND=0) 0 0 4] 0 0 0 0 0 0 0 0 0. 0 4] 0 0.00125
WHO-2005 TEQ (ND=%2)  0.057 0.057 0.057 0.057 0.057  0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.0578
ND=Not Detected 2 TEQ calculated by taking ¥ detection limit value. '
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~ Table 18 Continued. SPLP Dioxin Furan Concentrations by Layer.
Lower .
CL-18.7-22.0 CO-11.2-28.4 Sta. 20-15.2-27.0
35,36 © 29,34 20
Amount (pg/g)

1,2,3,4,6,7,8-HpCDD ND ND ND
1,2,3,4,6,7,8-HpCDF ND ND ND
1,2,3,4,7,8,9-HpCDF ND ND ND
1,2,3,4,7,8-HxCDD ND ND ND
1,2,3,4,7,8-HxCDF ND ND ND
1,2,3,6,7,8-HxCDD ND ND ND
1,2,3,6,7,8-HxCDF ND ND ND
1,2,3,7,8,9-HxCDD ND ND ND
1,2,3,7,8,9-HxCDF ND ND ND
1,2,3,7,8-PeCDD ND ND ND
1,2,3,7,8-PeCDF ND ND ND -
2,3,4,6,7,8-HxCDF ND ND ND
2,3,4,7,8-PeCDF ND ND ND
. 2,3,7,8-TCDD ND | ND ND
2,3,7,8-TCDF ND ND ND
OoCcDD ND ND ND
OCDF ND ND ND
Total HpCDDs ND ND ND
Total HpCDFs ND ND ND
Total HxCDDs ND ND ND
Total HxCDFs ND ND ND
Total PeCDDs ND ND ND
Total PeCDFs ND ND ND
Total TCDDs ND ND ND
Total TCDFs’ ) ND ] ND ND
WHO-2005 TEQ (ND=0) 0 0 0
WHO-2005 TEQ (ND=%) 0.057 0.057 - 0.057
ND=Not Detected % TEQ calculated by taking ¥z detection limit value.
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Table 19. SPLP Metals Concentrations by Layer

Composite Number
Stations

Amount {ug/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmiium
Calcium
Chromium
Caobalt
Copper
lron

Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Mercury

ER-L
NA
NA

82

NA
NA
1.2
NA
81

NA
34
NA
47

NA
NA
21

NA
NA
NA

NA

NA
NA
150

0.15

ER-M
NA
NA
70
NA
NA
9.6
NA
370
NA

270
NA
218
NA
NA
52
NA
NA
NA
NA
NA
NA
410

0.71

UPPER

CA-
0.0-2.0
1,23

560

3.83
31.2
U
U
326000
54.9
u
153
1520
u
U
3.38
20.0
42600
u
U
200000
U
U
U

U

CB-
0.0-3.0
4,5,6

7.14
27.2
uU
u
331000
83.1
u
109
1600
u
U
u
126
42100
U
U
188000
U
38.8
U

U

cC-
0.0-2.7
7.9

8.33
156
U
u
512000
133
2.50
90.5
2960
U
U
U
28.1
62400
u
U
158000
U
U
U

U

CD-0.0-
1.9
10,11,12

3.74
46.1
U
u
362000
94.5
u
77.6
1970
u
U
V]
139

" 44700

u

V]
167000

V]

U

V]

u

CD-0.0-
1.9 Dup.
10,11,12

U
3.26
82.5

U
u
398000
12
U
69.9
2430
v
U

v

17.7
41800
U
U
156000
U
U

v

U

CE-0.0-
7.4

13,14,15

650
U
U
56.2
U
u
298000
106
8]

" 144
1370
u
v
U .
7.58
41200
U
U
143000
U
739
U

U

CF-0.0-
3.7
16,17,18

666
U
5.0
48.1
u
u
228000
69.2
U
499
1520
u
u
u
19.9
41900
u
u
147000
u
359
v

U

CG-
0.0-
14.2
19,21

1410
u
19
61.4
U
U
209000
459
288
105
1330
U
U
U
534
42600
u
u
180000
U
U
u

U

CH-0.0-
CH-0.0- 13.0
13.0 Dup.

22,23,24 22,23,24

622 685
U u
5.01 6.04
39.5 30.2
U u
U u
243000 219000
419 41.8
1.28 1.11
93.3 93.8
1740 1500
U u
U u
u u
25.2 23.0
40600 36300
617  6.91
u u
155000 157000
u u
u 336
u u
u u

CH-0.0-
13.0
Trip.

22,23,24

725
U
5.53
51.9

U
U
273000
443
1.43
101
1930
U
u
u
271
43900
7.22
u
166000
u
u
u

CI-0.0-
156.0
25,26,27

636

187000
42.8
.1.53
14.1
1110
U
u
u
16.8
38300
u
u
176000
u
41.1
-U

U

CJ-0.0-15.3
28,30

916
u
4.15
241

U
U
207000
42.8
1.66
12
1400
U
u
u
235
39600
8.42
u
179000
U
31.6
U

U

Dup.=Duplicate, Trip.=Trip]icate U=Undetected NA=Not applicable, data undetected Bold face type=exceeds ER-L, Gray highlight=exceeds ER-M
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Table 19 Continued. SPLP Metals Concentrations by Layer
UPPER
CK-0.0- E .
CK-0.0- 13.2 CL-0.0- CM-0.0- C0-0.0- Sta. 8- Sta. 20-
13.2 Dup. - 18.7 15.3 11.2 0.0-31.0 0.0-15.2
© 31,3233 31,32,33 35,36 37,38,39 29,34 8 20 o
. Total Upper Layer - Total Upper Layer
Amount
(ug/kg) ER-L ER-M Average Standard Dev.
Aluminum NA NA U 572 1160 U U V] 4800 112517 1216.70
Antimony NA NA U u. v ‘U u U 5.80 5.80 0.00
Arsenic 8.2 70 U 2.95 9.88 2.68 10.6 V) 36.4 791 8.11
Barium NA NA 459 242 81.4 59.7 373 48.3 70.9 68.53 - 78.00
Beryllium NA NA U U U U U U U NA NA
Cadmium 1.2 9.6 U U U U U - U U NA NA
Calcium "NA NA 392000 235000 241000 429000 424000 340000 116000 298500.00 99750.48
Chromium 81 370 107 62.2 414 690 28.4 120 395 68.99 32.22
Cobalt NA NA 1.89 1 1.36 217 1.92 3.30 U 2.79 1.99 0.69
Copper 34 270 146 12.9 48.3 18.9 86.2 17.2 417 66.17. 42.01
Iron NA NA 2560 1710 1760 .3070 2720 2120 798 1855.90 616.06
Lead 47 218 U -y U U 129 - U 1Y) 12.90 0.00
Magnesium NA NA U U U u U U U NA NA
Manganese NA NA U U U U U U u - 3.38 0.00
Nickel 21 52 254 18.6 456 28.9 883 12,5 730 29.04 - 20.75
Potassium NA NA 66600 40100 40500 64500 75400 45000 38800 46445.00 11095.97
Selenium NA NA U 6.73 9.70 U 6.76 U U 7.42 1.22
Silver NA "NA ‘U ) U U U U U U NA - NA
Sodium NA NA 163000 163000 194000 142000 175000 114000 235000 167900.00 25354.12
Thallium NA NA U U U U U U U NA NA
Vanadium NA NA U 287 U U U U 64.2 43.48 16.46
Zinc 150 410 U U U U U U U NA NA
Mercury 0.15 0.71 U U V] V) U U V] NA NA
Dup.=Duplicate, Trip.=Triplicate U=Undetected NA=Not applicable, data undetected Bold face type=exceeds ER-L, Gray highlight=exceeds ER-M
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Table 19 Continued. SPLP Metals Concentrations by Layer

LOWER
CG- CH- CJ- ) . CL- CM- CcO-
CC-2.7- CE-7.4- CF-3.7- 14.2- 13.0- Cl-15.0- Cl-18.1- 15.3- CK-13.2- CK-13.2- 18.7- 15.3- 11.2- Sta. 20-
51 1.5 6.1 20.7 15.2 181 .31 216 20.5 20.5 Dup. 220 20.5 284 15.2-27.0
79 13,1415 16,17,18 19,21 22,23,24  25,26,27  25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 - 20
. Total Total
Lower Lower
Layer Layer

Amount Standard
(ug/kg) ER-L ER-M ) . Ave. Dev.
Aluminum NA NA u " 693 949 744 1040 543 563 1200 622 694 V] 1030 535 799 784.33 - 221.50
Antimony NA NA U U u u u u U V] V] U V] U V] V] NA NA
Arsenic 8.2 70 U U U u 0] U ] U V] v u U u V] “NA NA
Barium NA NA 106 63.0 224 325 51.6 375 213 776 192 69.0 201 172 574 52.9 131.57 88.50
Beryllium NA NA u V] V] V] .U 9] U U U V] ] u V] V] NA NA
Cadmium 1.2 9.6 U u ' U V] U u U U U v u U ‘U V] . NA NA
Calcium NA NA 358000 315000 350000 374000 232000 2982000 413000 234000 467000 312000 478000 333000 330000 296000 341785.71 73783.65
Chromium’ 81 370 216 115 120 75.7 70.8 58.9 54.4 433 127 126 181 88.2 58.1 72.8 100.51 . 5046
Cobait NA NA U U V] U V] 1.64 1.17 U 1.90 U 1.35 V] U U 1.52 0.32
Capper 34 270 273 u v 2.98 464 15 u 2.67 u u 5.28 2.91 29.9 40.9 11.50 14,10
iron NA NA 2270 1750 2200 2470 1630 1760 2790 1530 3430 2120 3440 2530 2060 | 1900 2281.43 615.79
Lead 47 218 U U U V] U U V] V] V] u U U u V] NA NA
Magnesium NA NA U u u u U v u U u u u u v u NA NA
Manganese NA NA u U V) U U U u u U U U U U U NA NA

- Nickel 21 52 1.1 8.21 10.7 134 10.8 18.6 15.4 124 18.0 12.0 215 14.6- 201 » 18.2 14.72 414
Potassium NA NA 41700 30400 35000 40700 33800 41600 38600 20600 62000 33900 62900 43000 38600 38600 40171.43 11080.78
Selenium NA NA U U U U V] U U U v V] V] V] v U NA NA
Silver NA NA V] .U U ] U u u u V] V] u ¥ V] V] NA NA
Sodium NA NA 42800 45000 52300 59400 72600 128000 45000 28000 41100 27000 61500 70300 80800 87500 60807.14 27543.77
Thallium NA NA V] U U V] U U V) U U v U u U U NA NA
Vanadium NA NA U U U ] 26.0 U V] U U U U V] u V] 26.00 0.00
Zinc 150 410 U V] u V] u U U U V] U U U U U NA NA
Mercury 015 0.7 U u u u u U u U U U v U U ] NA NA

|__Dup.=Duplicate, Trip.=Triplicate U=Undetected NA=Not applicable, data undetected Bold face type=exceeds ER-L, Gray highlight=exceeds ER-M
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Table 20. Standard Deviation (1) for Upper Layer and Lower Layer of Composites for SPLP
Sediment Metals Concentrations (mg/kg).

. NYCT Sediment Report

Average Standard Dev. Upper Average Lower - Standard Dev. Lower
Amount (mg/kg) Upper Layer Layer Layer Layer
Aluminum 1125.17 1216.70 784.33 221.50
Antimony - 5.80 0.00 NA NA
Arsenic 791 8.1 NA © NA
Barium 68.53 78.00 131.57 88.50
Beryllium NA NA NA NA
Cadmium NA NA NA NA - .
Calcium 298500.00 99750.48 341785.71 73783.65
Chromium 68.99 32.22 100.51 50.46
Cobalt 1.99 0.69 1.52 0.32
Copper 66.17 42.01 11.50 14.10
Iron 1855.90 616.06 2281.43 615.79
Lead 12.90 0.00 NA- NA
Magnesium NA NA NA NA
Manganese 3.38 0.00 NA NA
Nickel 29.04 .20.75 - . 14.72 4.14
Potassium 46445.00 11095.97 40171.43 11080.78
Selenium 7.42 1.22 NA NA
Silver NA NA NA NA
Sodium 167900.00 25354.12 60807.14 27543.77
Thallium NA NA NA NA
‘Vanadium 43.48 16.46 26.00 0.00
Zinc ' NA NA NA NA
Mercury "NA - 'NA NA NA
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Table 21. SPLP PCB Concentrations by Layer.
Composite . :
Number UPPER
. CH- CH- CJ- CK- CL-
CB- CC- CE- CF- CG- CH- 0.0- 0.0- Cl- 0.0- CK- 0.0- 0.0-
A CA- 0.0- 00- CD-0.0- CD-0.0- 0.0- 0.0- 0.0- 0.0- 13.0 13.0 0.0- 15. 0.0- 13.2 18.
Statlons 0.0-2.0 3.0 2.7 1.9 1.9 Dup 7.4 3.7 14.2 130 Bup. Trip. 15.0 3 13.2 Dup. 7
10, 11, 13,14 16,17 222 22,23, 22,23 2526 28, -+ 31,32 31323 35,
1,2,3 456 79 10,11,12 12 A5 ,118 19,21 3,24 4 ,24 ,27 30 ,33 3 36
Amount (ug/kg) N 7
Aroclor 1016 V] u u u U U u u U U U U ] u u U
Aroclor 1221 V] u u u U u- u u U U U U u U u U
Aroclor 1232 V] u u u u U u U U U u U U U u U
Aroclor 1242 U u U u u U U U U (VI U U u U u u
Aroclor 1248 u u u u u U U U U U U U U U U U
Aroclor 1254 u u u u u U u u u U ] U u U U U
Aroclor 1260 U u u u u U u u u U U U u U u U
U=Undetected
Table 21 cdntlnued. SPLP PCB Concentrations by Layer.
Composite Number CM-0.0-15.3 C0-0.0-11.2 Sta. 8-0.0-31.0 Sta. 20-0.0-15.2
Stations 37,38,39 29,34 8 20
Amount {(ug/kg} U u u U
Aroclor 1016 U U U U
" Aroclor 1221 U U U U
Aroclor 1232 U u U 1]
Aroclor 1242 U u U U
Aroclor 1248 u u U u
Aroclor 1254 u u U .U
Aroclor 1260
U=Undetected
70 10973-010 .
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Table 21 Continued. SPLP PCB Concentrations by Layer.
Composite Number LOWER K
D ~ CG- CH- . CJ- 13.2- CM- Cco- ) .
CC-2.7- CE-74- CF-3.7- 14.2- 13.0- Cl-15.0- Cl-18.1- 15.3- CK13.2- 20.5 CL-18.7- 15.3- . 11.2- Sta. 20-
Stations 5.1 11.5 6.1 20.7 16.2 18.1 231 S 216 205 = Dup. 22,0 20.5 28.4 15.2-27.0
7,9 13,14,15 16,17,18 19,21 22,23,24 . 25,26,27 25,26,27 28,30 -+ 31,32,33 31,32,33 35,36 37,38,39. 29,34 20
Amount (ug/kg) ) :
Aroclor 1016 u v u U U U U U U U U V] U U
Aroclor 1221 u Y u U U u - U U U U U U u U
Aroclor 1232 U U u U u U U u U U U u u U
Aroclor 1242 U U U U U U U u U U U U u U
Aroclor 1248 u U u U U u U U U U U u U U
Aroclor 1254 U U U - U U u U U u U U U u U
Aroclor 1260 u u u u u u U u u U .U U u U
U=Undetected
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Table 22. SPLP Pesticides by Layer.
: UPPER

. ' CA00- CBOO-  CC0O0-  CDO.O-  CD-0.0-1.9  CE-0.0- CG0.0-  CH-0.-
Composite Number 2.0 30 27 19 Dup 7.4 CF-0.0-3.7 14.2 13.0
Stations ' 123 456 7.9 10,11,12 10,11,12 131415  16,17,18 1921 222324

Amount (ug/kg) ]
4,4'-DDD 0.0169
4,4'-DDE ' u
4,4'-DDT

Aldrin

alpha-BHC
alpha-Chlordane
beta-BHC

delta-BHC

Dieldrin

Endosulfan |
Endosulfan Il
Endosulfan sulfate -
Endrin '
Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane
Heptachlor

Heptachlor epoxide (B}
Methoxychlor
Toxaphene

Technical Chlordane
Mirex

Amount (mg/kg)
Cyanide

o
Scccc
o

cCcCcCccocccccccaccc

0.00720

cCcCCcCccccccccoccCccCccCccCcCccccacc
cC

;cCcccacccccccccccccc
ccccccceccccccccccc
cc'cccccccﬁéccccctcccccc
‘ccccccr':ccccccl'c:ccccccccc
cz:c:cacccccﬁcccccclcccccc
ccccc'ccccc-cccccccc‘ccccc
Cccccccccccccccocccccceccc

cCcccc

c
c
[
c
C
c
c
C
c
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Table 22 Continued. SPLP Pesticides by Layer.
UPPER - - ‘ .
CH-0.0-13.0 CI-0.0- CJ-0.0- CK-0.0- CK-0.0-13.2 CL-0.0- CM-0.0- C0-0.0- Sta. 8-0.0-
Composite Number Dup. CH-0.0-13.0 Trip. 15.0 153 13.2 Dup. 18.7 15.3 11.2. 31.0 Sta. 20-0.0-15.2
.| Stations 22,23,24 22,23,24 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 8 20
Amount (ug/kg).
4,4-DDD U U U (VI U U u- ‘U 0.00616 U .U
4,4-DDE U U U U U U U U U U U
4,4-DDT u U U U U U U U u U U
Aldrin U U U u U U (U U 0.00592 U U
alpha-BHC u U’ U U u v U U o U u
alpha-Chlordane u U U u u U u U v v u
beta-BHC U U U U U U U U U U U
delta-BHC "y 0.00976 0.0129 U U U U U 0.0233 u 0.0368
Dieldrin ] U U U u u u. u U ] U
Endosulfan | U U u V] u U u U u U U
Endosulfan Il U U U U V] U U U U U U
Endosulfan sulfate U U V) U U U U U U U U
Endrin U U U U U U U U U (VI U
Endrin aldehyde U u u u U U U U u u u
Endrin ketone U U u U U U (VI U U- v U
gamma-BHC - 0.00704 0.00976 0.0109 U U U U U U U U
gamma-Chlordane u u - u U u U U U U u U
Heptachlor U U U U u U u U U ) u
Heptachlor epoxide (B) U U U U U U U U U U U
Methoxychlor ] U U U U U ] U U U U
Toxaphene U U u U U U’ U U u . U U
Technical Chlordane U U U U U ] U u U U U
Mirex U U U U U U U U U U U
Amount (mg/kg) )
Cyanide U U U U U- U U U U U U
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Table 22 Continued. SPLP Pesticides by Layer.
Composite Number LOWER ' .
. CH- : Sta. 20-
: CC-2.7- CE-74- CF-3.7- CG-14.2- 13.0- CI-15.0- Cl-18.1- CJ-15.3- CK13.2- CK-13.2- CL-18.7- CM-153- CO-11.2- 15.2-
Stations 5.1 15 6.1 20.7 152 18.1 231 21.6 205 20.5 Dup. 22.0 20.5 28.4 27.0
: 7.9 13,1415 16,17,18 18,21 22,23,24  25,26,27  25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 20

Amount {ug/kg)
4,4-DDD
4,4-DDE
4.4-DDT

Aldrin

alpha-BHC =
alpha-Chlordane -
beta-BHC
delta-BHC

Dieldrin
Endosuifan |
Endosuifan |l
Endosuifan sulfate
Endrin

‘Endrin aldehyde
Endrin ketone
gamma-BHC
gamma-Chlordane
Heptachlor
Heptachlor epoxide (B)
Methoxychlor
Toxaphene
Technical Chiordane -
Mirex

Amount (mg/kg)
Cyanide

0.00488

CCCCCCCCCCCC~CCCCCCCCCCC
cCcccccocCCcCcCcCcCccccCcccCcCccCccc
GCCCCCCCVC‘CCCCCCCCCCCCCC
CCCCCCCCCCCCCC.CCC'CCCCCC
CCCCCCCCCCCCCC‘CCI;CCCCCC
cCcCccCcCocCccccCcccCcCccccccccaccc
ccCccCccCccCccccocQoccoccccccccoccc
CéCCCC'CCCCCCCC;CCCCCCCC
cCcCcCcCccCcccccccccccCcccCccCcccc
cCccccCcCcCcCcccccCcoccccccccc

U
U
U
u
U
u
u
u
v
U
U
v
v
U
U
U
u
v
v
u
U
U
u

cCcCcCcCcCcccocCcocCccccccc Ccccc

c
c
c
C
C
C
C
C
[
c
c
[y

U

c
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Table 23. SPLP Semi-volatile Organic Carbons by Layer

UPPER
CB- CG- CH-0.0-  CH-0.0-

CA-0.0- 0.0- CC-0.0- CD-0.0- CD-0.0- .CE-0.0- CF-00- 0.0- CH-0.0- 13.0 13.0
Composite Number . 2.0 3.0 27 19 1.9 Dup. 7.4 37 14.2 13.0 Dup. Trip.
Stations 1,2,3 456 79 10,11,12  10,11,13 = 13,1415 16,17,18 1921 22,23,24 22,2324 22,2324
Amount uglkg : ' . . . ’
bis(2-Chloroethyl)ether
Phenol

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
bis(2-chloroisopropyt)ether
2-Methylphenol
Hexachloroethane
n-Nitroso-di-n-propylamine
4-Methylphenol
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenot
bis(2-Chloroethoxy)methane
2,4-Dichiorophenol
1,2,4-Trichlorobenzene
Naphthalene '
4-Chloroaniline )
Hexachlorobutadiene
‘ 4-Chloro-3-methylphenol
2-Methyinaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
‘3-Nitroanifine
2,4-Dinitrophenol
Dibenzofuran
2,4-Dinitrotoluene
4-Nitrophenol
Fluorene .
4-Chlorophenyl-phenylether
Diethylphthalate
4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine

4-Bromophenyl-phenylether
U=Undetected
Dup.=Duplicate, Trip.=Triplicate

N

ccccccCccccccccccoccocccccccccrcc C c Cc C'C cccccoccCcccccc
CcCcccccCcCcccCccccccccccccecceccceccccccc C.C C.C ccccccc C
ccCcccc CCC‘CCC'C ccCccccc CCCCCC:;;C ccccccccccocccccocc C’C
cCcccc CCCCC ccccccccc CCC.CCCCC cccccocccc CCCCCCCC
ccccccccccccccccoccoccocc CCC‘CCCCCC C‘.C.CCCCCCC‘CCCCCCC
cCccccccccc C ccccccCccCceccccccocccccecccccceccc C c cC CC
CCCCC'CCCCCCCC‘_CCCCCC CCCCCCCCCC cc.cc CCCCCC.CCCC.C
) CCC.CCCCCC_.CC..CCC_CCCCCCCCCCCCCCCCCVCCCCCCCCYC cccc
CVCCCC CCC4CCCCCCCCCCC C'CCCCCCCCCCC ccccccececceccceocc
c Cc C c C C‘C cCcccccccccceccc C ccCccccccccc C C cCcCcccccccc
C C C ccccccccccccccccoccecceccceccc C cccccccccccc C cC C
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Table 23 Continued. SPLP Semi-volatile Organic Carbons by Layer

CB- ) - CG- . CH-0.0- CH-0.0-

CA- 0.0- CC-00- CD-0.0- CD-0.0- CE-0.0- CF-0.0- 0.0- CH-0.0- 13.0 - 13.0

Composite Number 0.0-2.0 3.0 27 19 1.9 Dup. 7.4 3.7 14.2 13.0 Dup. Trip.
Stations 1,2,3 4,56 7.9 10,11,12 10,11,13 13,1415 16,17,18 19,21 22,2324 22,2324 222324

Amount ug/kg U U u v} u U ) u
Hexachlorobenzene U
Pentachlorophenol u
Phenanthrene 2.12
Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3"Dichlorobenzidine
Benz[alanthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[blflucranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,h]anthracene

Benzo[g,h,ilperylene
U=Undetected

(3]
c
c
c

C

.CC,CCCCCCCCCCCCCCCCCC
.CCCCCvCCCCCCCCrCCCCCCCC
ccCccCccccCcccccccCcoccCccCccccoccCccc
ccCcccCccCccccccCcCcccCcccccc
cccé:ccccccccccr:ﬁ:ﬁ:t:cc
CCC.CCCCCCCCCCCCCCCCC
cccCcCccCcCcccccccccacceaeccc
cccCcCcccccccccccccccccc
CCCC‘CCCCCC‘CCCCCCCCCC

CcCcCcCccCccCcccogceoccCccCccccccCcc
ccCcCccCcoccccCccoceoccCccCcccc

Dup.=Duplicate, Trip.=Triplicate
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Table 23 Continued. SPLP Semi-volatile Organic Carbons by Layer A .
CI-0.0- CJ-0.0- CK-0.0- CK-0.0-13.2 CM-0.0- CO0-0.0- Sta. 8- Sta. 20-
Composite Number 15.0 15.3 13.2 Dup CL-0.0-18.7 15.3 11.2 0.0-31.0 0.0-15.2
Stations 25,26,27 28,30 31,32,33 31,32,33 35,36 37,38,39 29,34 8 "20
Amount ug/kg B .
bis(2-Chloroethyl)ether U U U u - U U LY ] ]
Phenol U U U U U U U U ]
2-Chlorophenol U U U U U U V) U V)
1,3-Dichlorobenzene U U U U u U u 4] U
1,4-Dichlorobenzene U U U U U U u U 2.04
1,2-Dichlorobenzene U U U U U U U U (VI
bis(2-chloroisopropyl)ether U ] U ] U U U U (U
2-Methylphenol U U U U U U 8.76 ] ]
Hexachloroethane U, U uU. u- (VI U U U U
n-Nitroso-di-n-propylamine U U U U u - U U U ]
4-Methylphenol U u U U 3.16 U U U 3.84
Nitrobenzene u U U u u u U u U
Isophorone U U u u U U U U U
2-Nitrophenol U u . u u u U u U 1Y
2,4-Dimethylphenol u u u u U u 4.64 u 2.76
bis(2-Chloroethoxy)methane U u u U’ (VI u U u (VI
2,4-Dichlorophenol u u U U u u u u u
1,2,4-Trichlorobenzene U U U U U U U u ]
Naphthalene U, U V] U 3.76 U 448 U 5.76
4-Chloroaniline U U U U U U U U U
Hexachlorobutadiene u (U U U Vi U U U U
4-Chloro-3-methylphenol V) u- u U U U U U U
‘ 2-Methylnaphthalene * U u u - U V] u 3.40 u 3.28
Hexachlorocyclopentadiene u U U u V) U U U U
2,4,6-Trichlorophenol U U U U U U U u ]
2,4,5-Trichlorophenol U U U U U U U U ]
2-Chloronaphthalene U U V) U U U U U 9]
2-Nitroaniline U U U U U V) U U U
Acenaphthylene u u U U u u u - 3.72 u
Dimethylphthalate u. (U U U U U U U U
2,6-Dinitrotoluene U Y u U ‘U U U U U
Acenaphthene U u U U U U U U U
3-Nitroaniline u V) U U W) ~ U U U U
2,4-Dinitrophenol U V) U u W) U U u U
Dibenzofuran U uU. U U U U U U U
2,4-Dinitrotoluene U U U U U U U U V)
4-Nitrophenol U U U U U U U U u
Fluorene ) U U (VI U U U U U U
4-Chloroptienyl-phenylether u u U u U U V] u V]
Diethylphthalate .U U u U U V) U u ]
4-Nitroaniline U u u U u U U U U
4,6-Dinitro-2-methylphenol U U U U U U U U U
‘ n-Nitrosodiphenylamine U ‘U U U U U U U U
4-Bromophenyl-phenylether U V) U U V) U U U U
U=Undetected
Dup.=Duplicate, Trip.=Triplicate
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Table 23 Continued. SPLP Semi-volatile Organic Carbons by Layer

' . CI-0.0- CJ-0.0- CK-0.0- CK-0.0-132 CM-0.0- CO-0.0- Sta. 8- Sta. 20-
Composite Number 15.0 15.3 13.2 Dup CL-0.0-18.7 15.3 11.2 0.0-31.0 0.0-15.2
Stations 25,26,27 28,30 31,3233 31,32,33 35,36 37,38,39 29,34 8 20

Amount ug/kg
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butyiphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benz[a]anthracene
Chrysene
bis(2-Ethylhaxyl}phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenz[a,hJanthracene

Benzo[g,h,i]perylene
U=Undetected

Dup.=Duplicate, Trip.=Triplicate

o
EN
=]
Ny
o

cCccccCcccccocccccocccocccoccc
N

CCCCCCCCCCCCCCC%CLCC

7.0

cCcCcCcCcCcCcCcCcccccoccccccc
cccccccccccccccccccc
ccccccc®coccpcccccccc
ccococcccccCcccccccccccc
cccccccccccccccececccc
cCcCcCcCcCcCcCcCcCcCcCcCccCcCccCcCnhonCCc
cCcccCccccccccccccc.cCcc
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‘Iable 23 Continued. SPLP Semi-volatile Organic Carbons by Layer

LOWER
R Sta.
CG- CH- - CI- Cl- CJ- CK13  CL- CM- CO- 20-
) CC-2.7- CE-74- CF3.7- 14.2- 13.0- 15.0- 18.1- 153- .2- 18.7- 16.3- 11.2- 15.2-
Composite Number 5.1 11.5 6.1 20.7 15.2 18.1 23.1 216 20.5 220 20.5 284 270
o : 2526 25,26 31,32
Stations 7.9 13,14,15 16,17,18 19,21 22,23,24 27 27 28,30 ,33 35,36 37,38,39 29,34 20
Amount ug’kg . .
bis(2-Chloroethyl)ether -
Phenol

2-Chlorophenot
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
bis(2-chloroisopropyl)ether
2-Methylphenol
Hexachloroethane
n-Nitroso-di-n-propylamine
4-Methylphenol
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

bis(2- .
Chloroethoxy)methane

2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
HexachIorocycldpentadiene
2,4,6-Trichlorophenol
2,4,5-Trichloropheno|
2-Chloronaphthalene
2-Nitroaniline
Acenaphthylene
_Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
3-Nitroaniline
2,4-Dinitrophenol
Dibenzofuran
2,4-Dinitrotoluene
4-Nitrophenol
Fluorene

n-Nitrosodiphenylamine
4-Bromophenyl-
phenylether

Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
U=Undetected
Dup.=Duplicate, Trip.=Triplicate

oS-

w ‘ .
mCCcCcCCcCcCcCcccCcccCccC cccccccccccccaccc

4]
©

. N ) .

=]

C

P . )
ChCCC CcCccccccccc

[+]

7.28
2.16

CcCCcCcCcC ccccCcCcCcccccccceccccccocgcCcce ccccccccccccccc
cCccCcCc CcccccoccCccCcCccCcCcgCcCccccgCccCccCccccccoc Ccccccccccccoccoccoccocc
cCcCccC CccccCcccccCcccccccCcccCccccCccCcec cccccccccecccccc
CCCcCCcCCcC cccccccCcccccccCcCccCcccCcCcCcCcCcCcCc Ccccccccccccececcc
ccCcccc CC_CCCCCCCCCCCCCCCCCCCVCCC CCC_CCCCCC4CCCCCC
cCccCcCc CcCcccCcCcccCcCcCcCccCccCcccccCcccCcCcCccCc coccccccccceccccc
cCcCcCccCc CcCcccccCccCcCcccccccoccCccccCcccc cccccccceccgccccc
CCCCC CcCcccccccccccccccccccceccc CcCccccccccecccccc
cCcCCcCCCC CcccccccccCccccccccccccccc cocccccccccccccc
cCcCcCccc CccccccccccCcCccCcccCcCcccCcCccCcCcCc Cccccccccccaoccoceccc
CCCCcCcC ccccccccoccCcCcCcccccccccCccccc ccccccccccccccc
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Table 23 Continued. SPLP Semi-volatile Organic Carbons by Layer

CcC- CG- CH- ‘ CJ- CL-
27- CE-74- CF-3.7- 142- 13.0- Cl-156.0- CI-18.1- 153- CK13.2- 18.7-
Composite Number 51 7 115 6.1 20.7 15.2 18.1 231 216 20.5 22,0
‘ Stations 79 131416 161718 1821 2223,24 252627 252627 28,30 31,32,33 35,36

Amount ug/kg
4-Chlorophenyl-
phenylether

u
Carbazole U
Di-n-butylphthalate U
Fluoranthene U
Pyrene U
Butylbenzylphthalate U
3,3-Dichlorobenzidine U
Benz[alanthracene U
Chrysene U
bis(2-

Ethylhexyl)phthalate U
Di-n-octylphthalate U
Diethylphthalate U
4-Nitroaniline U
4,6-Dinitro-2-
methylphenol U
Benzo[b]fluoranthene U
Benzo[k]fluoranthene U
u
U
u
U

Benzo[a]pyrene
Indeno[1,2,3-
cd]pyrene

Dibenz[a,h]anthracene

Benzo[g,h,i]perylene
U=Undetected

Dup.=Duplicate, Trip.=Triplicate

CCcC CCcCcc CcCcc Cccccccccc
ccc cccc cccc“ccccccvccc
ccc ccccvccclc ccccccccc
Ccc cccc cccc cccccocccco
ccc ;‘ccc Ccccc ccccccccc
Cecc Ccccec €c9cCcec cecoCcCccCccCcC
w
Ccc cccc €CcCo cccc‘ccccc-
Ccc cccc cccc ccccecceccc
ccc cccc cccc c'ccccc_ccc

Sta.
CM-  CO- 20-
15.3- 11.2-  152-
20.5 284 270

37,3839 29,34 20

V u u’
U U u
u u u
u U ‘u
u u u
U u u
U U U
u u U
U u U
u u u
U U U
U U U
U U u
U U ¥
U U ¥
U U u ‘
U U u
U U u
U U U
u U u
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UPPER

‘IComposite Number CA-0.0-2.0
Stations 1,23

IAmount (ug/kg)
1,1,1-Trichloroethane )
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
_|2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone
lAcetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chioroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
. Dibromochloromethane
Ethylbenzene .
Methyl isobutyl ketone (MIBK)
Methyl tert-butyl ether (MTBE)
Methylene chloride '
o-Xylene
p/m-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
_ |Vinyl chloride
U=Undetected Dup.=Duplicate, Trip.=Triplicate

CCCCCCCCCCCCC%CCCCCCCCCCC

o
©

ccccccocccccccc,

CB-0.0-3.0
4,5,6

cccccccccccccCpCccccccccccccc

> - i N
amCCcccccceoccc

pufe

.[Table 24. SPLP Volatile Organic Carbons by Layer.

CC-0.027 CD-0.0-1.9

79

CCCCCCCCCCCCCCCCCCCC'CCCCCCCC'S’,CCCCCCCCCCC.

10,11,12

cCcccccccoccccccoccococccocgjccccccccccc

=y
-

ccccccgcc

CD-0.0-1.9
Dup
10,11,12

CCCC'CCCCCCCCCCCCCCCCCC@CCCC.CCCCCCCCCCCCC_

CE-0.0-7.4 - CF-0.0-3.7 CG-0.0-14.2 CH-0.0-13.0

13,14,15

-

CCCCCCCCCCCCCSCCCCCCCCCCC.

-

cccy

NN
ccccccccCcyy

16,17,18

CCCCCCCCCCCCCCCCCCCCCCCCCCCCT&CCCCCCCCCCC

19,21

CCCCCCCCCCCCCGCCCCCCCCCCC

N (=]
Ncceccg

ccccccgcc!

N LN
ccccccpgeccdl

22,23,24

o
a2 o

éCC':;CCCCCCCCCCCC'c)mCCCCCCCCCCC.
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Table 24 Continued. SPLP Volatile Organic Carbons by Layer

UPPER :

CH-0.0- CH-0.0- CI-0.0- CJ-0.0- CK-0.0-- CK-0.0- CL-0.0- CM-0.0- CO-0.0- Sta.8- Sta. 20-0.0-
Composite Number 13.0 Dup. 13.0 Trip. 15.0 15.3 13.2 13.20up. 187 15.3 11.2  0.0-310 15.2
Stations 22,23,24 22,23,24 25,2627 28,30 31,32,33 31,32,33 3536 37,38,39 29,34 8 20

[Amount (ug/kg)
1.1,1-Trichloroethane
1.1,2,2-Tetrachloroethane
1.1,2-Trichloroethane
1,1-Dichloroethane
1.1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone (MEK)
2-Chlorgethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone
lAcetone

Benzene
Bromodichtoromethane
Bromoform
Bromomethane

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
cis-1,2-Dichlorosthene
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene

Methyl isobutyl ketone (MIBK})
Methyl tert-butyl ether (MTBE)
Methytene chloride
0-Xylene

p/m-Xylene

Styrens
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichloroflucromethane
\Vinyl acetate

\Vinyl chloride

- [U=Undetected Dup.=Buplicate, Trip.=Triplicate

cc

cCcCcCccccCcccccc

CCCCCCCCCCCCCCCCCQCCCCCCCCCCCC
-
(=]
N .
CCCCCCCCCCCCCCCCCC.'CCCCCCCCCCSCCCCCCCCCCCC
(=
CCCCCCCCCCCCCCCCCCCCCCCCCCCC%CCCCCCCCCCCC
-
o
-
N
o

CCCC.CCCCCCCCCCCCCCCCCCCCCCCQCCCCCCCCCCCCC
o
=
CCCCCCCCCCCCtCCCCCCCCCCCCCC@CCCCCCCCCCCCC
CCCCCCCCCCCCGNCCCCCCCCCCCC

o . .
CCCpgCCCCcCcCCCcCcCcCcCcCpCCcCCCcCCCCcCCccCccCcc Cc

o
w
N

(] N =
_.CCb’;.

ccCcacCcc:

(=] . B
cCccyCCcCocCocroococococogtcccCccccoccoccocccoceccoccocococcococcocc

w
cCcCccCcCCcCcCcCcCaaCcCcCcCcCcCCcCcCcCcCcCcCccCcCcCccgccccocccccccc

CCCCCCCCCCCCCCCCCCCCCCCCCCCCgCCCCCCCCC

P
i~
cCCcCcCcCCcCCcCcCcCcCcCcccccccccccccccccc

ccccccNccgpCccc;

—
CCCcCCcCCCCy,y
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Composite Number

" IStations

[Amount (ug/kg)
11.1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene

Methyl isobutyt ketone (MIBK)
Methyl tert-butyl ether (MTBE)
Methylene chloride
o-Xylene

p/m-Xylene

Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Vinyl chloride

Table 24 Continued. SPLP Volatile Organic Carbons by Layer

LOWER

CC27-51 CE-7.4-11.5 CF-37-61 CG-14.2.20.7 CH-13.0-152 Cl15.0-18.1 Ci-18.1-23.1
16,17,18

7.9 13,14,15

CCCSCCCCCCCCCC'CCCCCCCCCCCCCC;CCCCCCCCCCC

cCcCcCcCcCcCcCcccCcCcCccCcccCccCcccccccccccccccccoccocccccc

U=Undetected Dup.=Duplicate, Trip.=Triplicate

cccccccccccccocccccceoccocccccccccccoccccccccc

19,21

CCCCCCCCCCCCCCCCCCCCCCCCCCCC@CCCCCCCCCCC

22,23,24

. o
CCCCCCCCCCCC;\‘n‘é‘CCCCCCCC‘CCC

N
cccy,

ccccccgcC!

25,26,27

w

CCCGCCCCCCCCCCCCCgCCCCCCCCCCC

ccccccgccl§

25,26,27

CCCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCCCCCC
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Composite Number

Stations

[Amount {ug/kg}
1.1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1.1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene .
Bromodichloromethane
Bromoform
Bromomethane.

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chiorofarm
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene

Methyl isobutyl ketone (MIBK)
Methyl tert-butyl ether (MTBE)
Methyleéne chloride
0-Xylene

p/m-Xylene

Styrene
Tetrachlorosthens
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate

Vinyl chioride

Table 24 Continhed. SPLP Volatlle Organic Carbons by Layer

CJ-16.3-21.6 CK13.2-20.5
28,30 31,32,33

—_

CtCCCCCCCCCCCCCCCC&CCCCCCCCCCC
-

.
(4]

o
CCCCCC'%CC'

CCC-‘_J:CCCCCCCCCC:ACCCCCCCCCCCCCBCCCCCCCCCCC

U=Undetected Dup.=Duplicate, Trip.=Triplicate

CK-13.2-20.5
Dup.
31,32,33

N

CCCCCCCCCCCCC.CCCCCCCCCCCCCCCSCCCCCCCCCCC

CL-18,7-22.0 CM-153-20.5 CO-11.2-28.4 Sta, 20-15.2-27.0

35,36

[=]

CCCCCCCCCCCCCCCCCCCCCCCCCCCCﬁCCCCCCCCCCC

37,38,39

CCCCCCCCCCCCCCCCCCCCCCCCCCCC%CCCCCCCCCCC

28,34

CCCCCCCCCCCCCCCCCCCCCCCCCCCC%CCCCCCCCCCC

20

CCCCCCCCCCCCCCCACCCCCCCCCCCCC%CCCCCCCCCCC
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‘. | ~ 5.0 Grain Size Results

Grain size measurements were made from each of the core samples. Table 25 and Figure 4 show the

~ distribution of grain size within upper and lower core layers. The lower layers of the sediment samples
were comprised largely of gravel and sand while the upper layers were comprised of fines (silt and clay).
The major mode within the upper sediment layers was silt. The only composites that did not show this

~ trend were CF and Station 20. Composite F 0.0-3.0 (the entire sample) was comprised of nearly equal
percentages of gravel, sand, silt, and clay. ‘Station 20 (0.0-15.2 ft) was taken from the area of the Colonial
Pipeline and the upper layer was comprised of 73% sand, which is believed to be anthropogenic fill
associated with pipeline placement. The lower layer of Station 20 (15.2-27.0 ft) was comprised of only
5.8% sand but with 94.3% silt and clay likely also to be anthropogenic fill used when the pipeline was
placed. The remaining samples showed homogeneity where the upper layers that had the most :
constituents of interest were comprised of fines while the lower layers were comprised of cleaner sands and
gravels. . ‘
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Table 25. Grain size measurements for upper Iayers of composites and solitary cores .
% % | % % PHI PERCENT Total Sample Coarse Only

Sample ) Gravel | Sand Silt Clay >-6 -4 -3 2 -1 0 1 2 3 4 Mean Std Dev Mean | Std Dev
UPPER . - :

NYCT-CA-0.0-2.0 ' 1.1 16.7. 50.1 321 0.00 0.00 0.00 0.00 1.15 0.52 0.86 2.01 5.42 7.85 6.32 2.34 2.39 4.18
NYCT-CB-0.0-3.0 2.2 28.0 43.1 26.6 0.00 0.00 0.00 0.00 2.22 23% | - 4.28 6.99 6.45 7.94 5.50 2.00 1.72 4.08
NYCT-CC-0.0-2.7 0.1 20.0 45.9 34.0 0.00 0.00 0.00 0.00 0.13 0.74 277 4.75 6.91 4.85 6.23 - 2.52 210 4.29
NYCT-CD-0.0-1.9 7.5 20.6 438.3 226 0.00 0.00 0.00 0.00 7.54 1.87 2.28 3.67 5.36 7.37 5.33 3.03 1.20 4.58
NYCT-CD-0.0-1.8 DUP 7.4 19.8 49.4 234 0.00 0.00 0.00 0.00 7.41 1.38 2.16 3.68 565 | 6.93 5.40 3.00 1.22 4.62
NYCT-CE-0.0-7.4 1.0 11.5 58.4 29.1 0.00 0.00 0.00 0.00 1.01 0.86 2.09 3.86 2.78 1.92 6.31 2.31 1.48 5.03
NYCT-CF-0.0-3.7 229 275 31.1 18.5 0.00 18.45 0.00 0.00 4.44 5.31 8.18 7.81 3.61 2.62 2.95 4.70 -1.16 4.96
NYCT-CG-0.0-14.2 ) 0.0 5.8 63.2 30.9 0.00 0.00 0.00 0.00 0.05 0.23 0.54 0.94 148 | 2.63 6.72 1.76 2.45 4.44
NYCT-CH-0.0-13.0 04 9.9 537 | 36.0 0.00 |. 0.00 0.00 0.00 0.39 0.51 0.78 0.72 1.62 6.31 6.73 2.03 2.59 4.37
NYCT-CH-0.0-13.0 DUP 3.7 10.1 ' 52.1 34.2 0.00 0.00 3.40 0.00 0.27 | 049 0.54 0.84 1.556 | 6.66 6.36 2.70 1.18 5.95
NYCT-CH-0.0-13.0 TRIP - 1.9 12.6 56.4 29.1 0.00 0.00 0.00 0.00 1.86 0.86 0.66 092 1 166 8.48 6.33 ‘2.24 2.24 448
NYCT-CI-0.0-15.0 21 19.5 56.0 225 0.00 0.00 0.00 0.00 2.06 1.41 2.79 6.20 5;34 3.72 5.72 2.59 1.55 4.43
NYCT-CJ-0.0-15.3 0.0 6.4 63.5 3041 0.00 0.00 . 0.00 0.00 0.00 013 | 034 0.80 1.39 3.78 6.70 1.72 2.80 4.03
NYCT-CK-0.0-13.2 1.4 154 67.5 15.8 0.00 0.00 0.00 0.00 1.37 0.65 1.66 5.07 517 | 280 5.76 2.18 1.72 4.27
NYCT-CK-0.0-13.2 DUP 1.2 14.6 ‘533 [ 309 [ 0.00 0.00 0.00 0.64 0.53 0.88 1.58 5.14 432 | 272 6.24 2.46 1.64 4.83
NYCT-CL-0.0-18.7 07 4.7 63.7 | 30.9 0.00 0.00 0.00 0.00 0.69 0.29 0.49 1.01 1.04 1.91 6.70 1.85 1.81 5.18
NYCT-CM-0.0-15.3 : - 44 8.0 54.9 31.8 0.00 0.00 4.28 0.00 0.10 0.23 0.80 1.39 1.99 | 4.61 6.23 2.81 0.62 6.36
NYCT-CO-0.0-11.2 9.2 24.7 357 304 0.00 0.00 8.93 0.00 0.29 0.85 228 8.36 7.62 5.58 5.08 3.76 0.59 5.20
NYCT-STA 8-0.0-31.0 1.1 80.5 10.4 8.0 0.00 0.00 0.00 | ~ 0.00 1.11 1.75 7.13 | 41.00 [ 25.61 4.98 2.78 2.38 1.76 1.35
NYCT-STA 20-0.0-15.2 i 1.2 73.0 14.6 11.2 0.00 0.00 0.00 0.00 1.16 3.01 10.22 | 35.68 | 1942 | 4.68 3.09 ‘2,73 1.62 1.76
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Table 25. Grain size measurements for upper layers of composites and solitary cores
_ » % % % % ) PHI PERCENT : Total Sample Coarse Only
Sample Gravel Sand Silt Clay >-5 -4 -3 -2 » -1 0 1 2 . 3 - 4 Mean Std Dev Mean Std Dev
LOWER ‘ '
NYCT-CC-2.7-5.1 69.7 28.1 _ 1.0 1.2 17.91 23.43 10.34 12.09 5.90 453 | 923 12.38 1.69 0.29 -2.36 . 292 -2.58 | . 2.53
NYCT-CE-7.4-11.5 ' 13.4 77.3 6.7 26 | 0.00 0.00 0.00 5.87 754 | 13.95 | 2832 [ 27.38 6.25 1.38 1.06 2.28 047 1.46
NYCT-CF-3.7-6.1 36.4 59.1 3.0 1.6 | 16.34 0.00 535 | 679 786 | 11.84 | 21.71 19.18 5.04 1.30 -0.54 3.04 -0.91 2.62
NYCT-CG-14.2-20.7 . 21.2 724 4.1 2.3 0.00 0.00 9.10 6.66 542 | 1135 | 16.79 [ 31.22 8.98 | 4.12 0.75 2.50 0.32 1.95
NYCT-CH-13.0-15.2 20.7 413 | 273 10.7 0.00 0.00 | 10.09 7.04 3.52 3.88 647 | 16.34 9.41 5.24 2.69 382 0.15 3.45
NYCT-CI-15.0-18.1 ' 1.4 636 | 25.1 9.8 0.00 0.00 0.00 0.00 1.42 3.37 9.74 | 30.85 13.90 [ 5.78 3.41 2.77 1.57 2.12
NYCT-CI-18._1-23.1 50.4 45.1 2.6 1.9 0.00 | 28.17 6.86 716 | 823 1220 | 1377 | 14.21 414 [ 0.79 -1.13 3.02 -1.53 247
NYCT-CJ-15.3-21.6 454 49.3 3.2 2.1 0.00 | 17.04 5.81 11.14 11.39 | 11.62 15.14 18.23 5.08 1.28 -0.63 2.89 -1.06 2.31
NYCT-CK-13.2-20.5 434 [ 520 2.5 2.1 0.00 | 13.47 [ 17863 6.09 6.20 8.68 18.21 20.40 395 | 072 -0.65 2.9 -1.04 2.38
NYCT-CK-13.2-20.5 DUP 323 62.5 2.9 2.3 0.00 0.00 15.21 9.55 759 { 1096 | 2145 | 23.79 | = 5.23 1.07 0.07 . 2.56 -0.32 1.99
NYCT-CL-18.7-22.0 10.5 61.5 18.3 9.8 0.00 0.00 1.57 3.97 4.92 9.27 16.60 28.67 4.25 A 2.66 2.42 3.24 -0.61 234
NYCT-CM-15.3-20.5 - 28.3 431 |- 202 8.3 0.00 7.58 11.72 5.57 346 | 562 | 843 1675 786 | 4.42 1.64 4.02 -0.46 3.31
NYCT-CO-11.2-28.4 1.2 68.8 | 18.9 11.2 0.00 0.00. 0.00 -0.000 1.19 1.49 475 | 2957 | 2536 | 7.60 3.48 264 1.92 1.83
NYCT-STA 20-15.2-27.0 0.0 58 | 679! 264 0.00 0.00 0.00 0.00 0.00 0.25 0.46 1.12 1.51 246 | 658 1.68 2.45 4.29
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. 6.0 Discussion

The data results obtained from this field survey determined that red, glacial till was found at shallower
depths than originally anticipated and, as a consequence, reduced the amount of soft strata material
that will be potentially required for upland disposal by nearly 31% from original estimates.

Channel Dredging Occurs Prior to Berth Slip Dredging
. , - Soft Strata Glacial Till Rock
- Volume (cubic yards) Prior to Survey Calculations 266,300 195,000 172,000
Volume (cubic yards) Post Survey Calculations 203,079 131,083 - 181,664
Channel Dredging Occurs After Berth Slip Dredging
Volume (cubic yards) Prior to Survey Calculations 285,506 201,558 175,511

Volume (cubic yards) Post Survey Calculations 260,395 137,661 ' 195,231

" While the NYCT is not responsible for the contamination at the site, it is required to take responsibility
for appropriately treating the sediment for potential disposal options. The lower gray sand and gravel
layers of sediment from composited cores showed less contamination from constituents when
compared to the upper black, silty sediment. The lower sand and gravel layer from each composite
lacked the red color consistent with Pleistocene till but had grain size consistent with Pleistocene
material. This suggested that the lower layers within the composites may be Pleistocene, Holocene, or

_ a combination of both in origin. NYCT will dredge both the silty black layer and the sandy gray layer
simultaneously and intends to mix these two layers together to render the upper silty layer more
‘ geotechnically stable. This mixing will also cause dilution of the constituents within the upper layer.

- Furthermore, the combined upper and lower layers after dredging will be mixed with Portland cement
previous to upland use or disposal to reduce risk from possible leaching of constituents and to help
improve the geotechnical characteristics of the material.

. Raw sediment results showed the presence of a variety of constituents suggesting that the sediment
within the footprint of the proposed project is contaminated and presents a level of ecological risk per
screening values for metals and dioxin/furan TEQs (Toxic Equivalency Quotients). Amended sediment
that was tested using the SPLP process showed far fewer constituents present (undetectable) and
when constituents were detected they were at lower concentrations when compared to raw sediment
data. In some instances e.g. PCBs, none of the congeners were detected after SPLP testing was
completed. By dredging the existing sediment and removing it permanently and subsequently treating
it for upland use or disposal with 8% Portland cement, this will prevent leaching of constituents into the
environment and will benefit the existing marine habitat at the proposed project site and within the Kill
Van KuII
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DMJIN Harris
20 Exchange Place, 12" Finor
T 212-701 2805 F2\'3-7D§ 2802 www rl—n;mharr:

Mr. Al Hubler .

New York Container Terminal
300 Western Avenue »
Staten Island, NY 10303 .
718-568-1749

Sept'ember 18, 2008

Subject: Draft Geotechnical Data Report’

Dear Mr. Hubler,

Attached is a draft copy of the Geotechnical Data Report for your review. The report outlines the fihding's of the
recent water boring program at NYCT Berth 4 for the proposed dredging program. Please let us know if you have
any questions or comments. - ” :

4

, Yours snncerelyM

Aly Mohammad, Ph.D., P.E.
Geotechnical Department Manager
DMJM Harris AECOM

Aly.mohammad @dmimharris.cdm
Phone: 212-701-2805

Enclosure: 1 copy Draft Geotechnical Data Report

R
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GEOTECHNICAL DATA REPORT
FIELD SAMPLING RESULTS FOR DREDGlNG

September 2008
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20 Exchange Place, NY, NY 10005

- Project Number: 60004312.0019
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1.0 Introduction
DMJM Harris was subcontracted by New York Container Terminal to evaluate the subsurface condition at the
site of their Berth 4 expansion. The s;ite which the adjacent Kill Van Kul-l and Arthur Kill has a history of
varying industrial uses and has been modified several times-with various pier configurations over it's history.
The proposed site has been previously filled for industrial use and the adjacent channel has been dredged for
shipping commerce. To attain approval of the ARMY Corps of Engineers for the proposed dredging of the
'Berth 4 area, a series of water borings and vibrocores were performed to get a better understanding of the
soil condition at the propdsed dredge area and help evaluate disposal options for the dredged material.

The subsurface conditions in the proposed dredge area were evaluated and profiles were developed long the
area to be dredged showing the stratigraphy of the soil to be dredged. This data was then used to evaluate
the quantities of material to be removed during the dredge operation. The following report presents the
results of this evaluation; the data collected and recommendations.

20 Geology

The formation of wetlands in this region began 8,000 to 10,000 years ago when the fast advance of the
Wisconsin Glacier began to melt and retreat northward. At the height of the last ice age the Wisconsin Ice
Sheet covered all o!; Canada and much of the northern United States. The glacier stdpped its advance in
New York C{ty. The ice sheet covered most of western and northern Staten Island while the eastem and
south shore remained ice-free. The terminal moraine, known as the "Harbor Hill Moraine", stretches from
Staten Island, through Brooklyn and Queens and out across Long Island to the tip of Montauk Point. This
terminal moraine of the glacier created a large inland lake, Glacial Lake Hé.ckensack, which persisted for
several thousand years on the western shore of Staten Island and the eastern shore of New Jersey. Now the
Arthur Kill bisects this low, flat expanse. ‘

The NYCT Berth 4 Site lies within the former Glaciat Lake Hackensack area and evidence can be seen by the
brown red glacial soils that dominate the lower soil strata. This material is generally derived from the Glacier
having passed over the local Red Shale bedrock, thus eroding and re-depdsiting it. More recent deposits,
occurring in the upper strata, consist of fill material used to reclaim the land for industrial development. This
stratum is separated from the glacial material by compréssible layers of Organic Clays and Peats remaining
from the former wetlands. These soiis were originally formed from the decomposition of vegetation in shailow
waters, and as silts and ciays simultaneously settled out in stagnant or very slow moving waters.

The site is located where the Kill Van Kull intersects the Arthur Kill Waterway. The Kill Van Kull is a tidal
strait which is approximately 3 miles (4.8 km) long and 1,000 feet (305 m) wide and lies between Staten
Island and Bayonne, NJ. The strait cdnnects Newark Bay with Upper New York Bay. It is historically the
principal access of marine traffic between Manhattan and industrial New Jersey. CUrrentIy the U.S. Army
Corps of Engineers, in partnership with the Port Authorify of‘ New York and New Jersey conducting a drilling




and blasting program to increase the depth of the channel from 40 ft to 50 ft, for the use of larger, modern
container ships. Similarly, the proposed dredge area at the proposed NYCT Berth 4 Site will be dredge to
match the program posed by the ARMY Corp of Engineers.

3.0 Reports Reviewed from Prior Investigations )
A geotechnlcal evaluation of the soil condition of the site of the proposed NYCT Berth 4 was performed: The
geotechnlcal evaluation includes the review of existing geotechnical data. This data includes soil borings,
test pits, lab results, from past studies at the site. The four reports reviewed are as follows and also a set of
drawings regarding the Channel Deepening of the Arthur Kill:
Geotechnical Data Report, Upland Boring Program
dated May, 2008, Prepared by DMJM Harris
Parcel C Development Area, Marine Container Terminal, Stage 1 Report
dated October 11, 2005, Prepered by the Port Authority of NY and NJ )
Site Investigation & Conceptual Remedial Workplan, Future Site 4, Parcel C
dated September, 2005, Prepared by Hatch Mott MacDonald
Geotechnical Reference Data for Port Ivory Parcel C
dated May, 2005, P.repared by the Port Authority of NY and NJ
New York Harbor, Arthur Kill Chanel, Navigation Improvement Project, Contract ll, NY and NJ
) dated December, 2003, Prepared by the US Army Engineer District, Corp of Engineers, NY, NY
4.0 Current Barge Based Subsurface Investigation for field sampling

" The current subsurface investigation was performed from June 3rd to June ,29"1{ 2008 at the site of the

proposed NYCT Berth 4. The program consists of 11 water borings located to eompliment the existing
subsurface data. Table 1 below indicates the latitude and longitude of each of the water borings.

" TABLE 1
[Station Latitude Longitude
GT1 40°38'41.28"N 74°11'1.50"W
GT2- 40°38'41.34"N 74°10'59.22"W
GT3 40°38'43.02"N 74°10'57.36"W
GT4 40°38'41.94"N 74°10'57.42"W
GT5 40°38'41.28"N 74°10'54.48"W
GT6 40°38'42.06"N 74°10'562.26"W
GT7 40°38'43.74"N 74°10'48.30"W
GT8 40°38'41.82"N 74°10'48.60"W
GT9 40°38'44.52"N 74°10'42.78"W
GT10 40°38'43.02"N 74°10'43.32"W
GT11 40°38'42.00"N 74°10'43.98"W

Standard Split Spoon Drive Samples were obtained continuously the entire length of the boring, to refusal,
and then cores were taken of the bedrock. Each boring penetrated beyond the planned dredge depth of -52ft
MLW. Photographic documentation was collected of all bon’hg samples according to the ARMY Corp of -
Engineers Procedures; ineluding both soil and rock samples. The drilling subcontractor was Warren George,
Inc. and the work was inspected on a full time basis by a geotechnical engineer from DMJM Harris.

Y



[his-investigation :was. performed- concurrently with an- -environmental'investigation consisting -of 39:vibro- .
K e
cores. _This report. summanzes the- data’ collected in the water boring.investigation.only, ‘further. detail
= e

regardlng the vubro-core program can’be found.in.the enwronmental report by ENSR; - Inc.-Figure 1_below
' (shows the water boring: locations and the. vibrocore locations. >*

FIGURE 1 - Boring Location (indicating water borings, vibrocores and prior relevant borings)

| GRAPHIC SCALE 1) |
kL t4

B

COORDINATES RZFER TO THE
HEV? YORK LONG ISLAND SYSTEM
INAD 1353}

SOUNDINGS AND ELEVATIONS
REFER TO THE RATIONAL GECDETC
VERTICAL DATUM OF 1058 (NAVD 63)

.

87

(53] u.5. Ay corprg

Foy Ot Yitrooory!

v As Drifes Water Bofrg

e N 7’.\- : o}mw;«wwnwnmnw
VAN @, S o
ﬁ\\ * 300,405 Seres partbed by PANYNS 200YSD004

\(}( PRI T NP By PA MY Senes perfoimed by PANYHY 2004

Note, for a larger version of the location plan shown above see the Figures at the end of this report

5.0 Subsurface Conditions

In generat, the soil strata identified from the bonngs consist of the following three basm layers:
e Layer 1(a/b): Grey colored recent Alluvial Soil
e Layer 2: Red-Brown colored Glacial Soil
» Layer 3: Red-Brown Sedimentary Bedrock

Layer 1(a} Grey Organic Clay/Silt: At the mudline an Organic Grey Clay/Silt layer was encountered
over the majority of the site. The organic layer consists of Grey to Black Silty Clay and has a thickness
varying from 2.2 to 36.1 feet. The average thickness of this layer is 13.8 feet. The N-value for this layer
_ranged from 2 to 7 and averaged a value of 3.4. In some borings Peat was observed mixed with the Organic
Clays

Layer 1 (b) Grey Sand: With depth the Organic Clay/Silt transitioned into Grey Brown, coarse to fine
Sand with varying amounts of medium to fine Gravel and intermixed silt and clay this transitional change was
encountered with depth over the majority of the site. The Sand varied in thickness from 0.6 to 36.3 feet and
averaged a thickness of 5.5 feet. The N-value for this layer ranged from 2 to 146 and averaged a value of
31.9.




2 Red-brown_Glacial Deposit: ' The layer consists of Red Brown Sand and Gravel, with varying

" amounts of Clay and Silt. The Iayer was encountered undemeath the entire site and varies in consistency

from medium stiff to hard. The N-value for this layer ranged from 14 to 131 an averaged a value of 43.6.
_Red-brown Sedimentary Bedrock: Red Shale‘was encountered at a depth varying between 29 to -

58 feet below Mean Low Water (MLW). Rock éores' obtained indicated recovery ratios (REC) that varied from

45.8% to 100% énd averaged 91.7%. The Rock Quality Designatibn (RQD) of the 5 foot core runs ranged

from 0.0% to 95.8% and averaged 44.8%.

6.0 Soil and Rock Laboratory Testing -

6.1 Soil Testing Select sampie‘s of the soil to be dredged were sent for laboratory tesiing'to determine the
gradation and plasticity, organic content and moisture content of the various strata. The data received is

tabulated below éccording to the soil layer where the test sample was taken from.

TABLE 2
l Sieve Analysis
- Water N . \. . Organic .
Soil Type B:ongr;g Sample | Depth (ft) | Elevation COI:tant LL'::::‘ Pll-?;tiitc IPnl :::\‘(::; Content | % Gravel| %Sand % Silt % Clay
) | - NI
Grey Organic GT-1 S-1 25.0 -25.0 123.9] 88.0 34.0 54.0[! 84 4.3| 23.9 50.2 21.6
Silty Clay GT-2 S4 110 -11.0 71.2 90.0 42.0 48.0[! 7.0 0.0]. 2.2 60.3 37.5
(Layer 1 a) GT-2 ' |S8a ) 18.5 -18.5 69.0 830 36.0 47.0 8.1 0.0 41.7 410 17.3
) : GT-4 |81 13.0 -13.0 806 91.0 33.0 58.0 54 0.4 19.2 556
GT-5 sS4 7.0[ -7.0 100.9] 105.0 40.0 65.0] - 8.2 00 3.4 55.0
GT-5 S9 17.0 -17.0 754 99.0 41.0 58.0 89 0.0 14.8 64.3
GT-6 S-1 ~_ 30 -3.0 99.4 114.0 95.0 19.0 9.7 0.0 22.2 384
GT-6 S-4 9.0 8.0 105.7 173.0 116.0 57.0 12.3 0.0 15.7 534
GT-7 S-1 39.0 -38.0 20.7 210 13.0 8.0 5.7 29.5 52.0 124
GT-8 S-7 18.0 -18.0 82.4 97.0 45.0 52.0 8.7 0.0 2.7 89.5
GT-8 S-8a 200 -20.0 132.9] 125.0 36.0 89.0 132 0.0 35.3 56.3
GT-10 $2 : 8.0 8.0 74.6| 800 36.0 44.0 5.7 0.0 6.2 63.9
GT-10 S6 16.0 -16.0. 79.§| 900 40.0 50.0 70| 0.0 11.5 59.8
GT-11 {84 70 7.0 78.7 850 36.0 49.0 58 0.0 17 73.1
GT-11 S9 17.0 -17.0 304.9] 441.0 110.0 331.0 599| - 0.0 70.7 240
Average 100.0] 118.8 50.2 68.6} 11.6 2.3} 215 53.1
Grey Organic GT-1 S-2 - 270| - -21.0 16.4] NV NP NP 18 46.1] 343 11.2
Sand (w/Silt) GT-2 S-9 210 -21.0 73.§+ 49.0 NP NP 3.9 11.9 48.8 277
(Layer 1b) GT-2 S-10 230 -23.0 16.4 NV NP NP, 14 12.1 7241 82
GT-3 . |S1a 435 -43.5 19.6 NV] - NP NP 55 236] 66.0 76
GT-4 S-4 18.0 -19.0 26.2 NV NP] - NP, 17 0.7 55.2 399
GT-5 S12 230 -23.0 138 - NV NP NP, 14 40.8 42.0 107
GT-8 S-9 220 2.0 11 j NV NP NP| 08 21.3 69.2 6.0
GT-10 s7 18.0 -18.0 23.1 NV NP NP 1.1 1.5] 74.5 156
GT-10 S9 22.0 -22.0 155 230 14.0 9.0 13 28.2'» © 176 374
Average 24.1 36.0 14.0 9.0 2.1 20.7 53.3 183
Red-Brown Glacial GT-2 S-8b 19.5 -19.5] 34.7 NV NP, NP 4.7 2.7 711 17.0,
Sand, Gravel, Silt GT-2 S11 . 250 =25.0 154 NV NP NP 11 44.7 47.7 4.9
&Clay - GT-2 S-13 29.0 -29.0 _17.8 210 13.0 8.0 08 76.9 18.3 29
(Layer 2) GT-5 S-16 310 -31.0 17.3 240 - 18.0 6.0 13 0.0 54 790
GT-5 S$-19 37.0 -37.0 11.3 150 5.0 10.0 15 526] -~ 20.7] 15.8
GT-6 S-11 23.0 -23.0 11.2 NV NP NP 08 791 158 44
GT-7 S-2 41.0 -41.0 312 300 15.0 15.0 19 57* 11.0 171
GT-9 S-1 46.0 -46.0 354 380/ . NP NP 18 51.8 10.9 214
GT-9 S-2 48.0 -48.0 20.1 NV NP NP 19 46.1 384 74
GT-11 S12 230 -23.0 14.3 NV NP NP 12 4.1 516 94
GT-11 S17 330 -33.0 “14.0 NV NP NP, 0.8 62.0 224 9.9
Average 20.2 25.6 12.8 9.8 1.6 46.1 28.5 17.2

Elevation in MLW Datum



6.2 Rock Testing: The bedrock was identified in the field as red-brown Shale. - Rock was cored in each .

boring from the start bf bedrock to a depth of 55 feet below MLW in order to observe the properties,of the

rock to be dredged in this program. (Proposed dredge depth -52 ft MLW) Select rock samples were tested to

determine the unconfined compression strength. The unconfined compressive strength test results ranged‘

- from 2,440psi to 12,390psi, with an average of 7,251psi. The core samples had an average Recovery (REC)
of 91.7% and an average Rock Quality Designation (RQD) of 44.8%.

TABLE 3
Unconfined
Station . Core # bE::: ';: hhlifl)lv RQD (%) REC (%) Compressive
. Strength (psi)
..
GT 1 C1 29 0.0% 87.5% 4,310
C2 33 0.0% 93.3% . (not tested)
Cc3 38 34.2% 95.0% ] 7,880
C4 43 47.1% - 100.0% (not tested)
C5 48 18.2% 100.0% 6,940
&) 53 89.2% 100.0% 8,800
GT 2 C1 38 31.7% . 98.3% 7,160
c2 43 55.0% 90.0% 6,420
Cc3 48 76.7% 100.0% 10,750
C4 53 95.8% 100.0% 6,840
GT 3 C1 48 36.7% 98.3% 4,360
c2 53 58.8% 100.0% 12,390
GT4 C1 33 0.0% 16.7% (not tested)
c2 38 27.0% 96.7% {not tested}
C3 43 57.5% 100.0% {not tested)
C4 48 83.3% 100.0% (not tested)
C5 53 - 90.8% 100.0% (not tested)
GT S . 1 46 50.8% 85.0% (not tested)
c2 51 77.5% 100.0% {not tested)
C3 __54 45.8% . 93.8% ___{not tested)
GT 6 c1 38 52.1% 90.6% {not tested) .
c2 43 36.7% 100.0% {not tested)
C3 48 68.3% 100.0% {not tested)

GT 7 — 1| 44 | 563% | 87.5% ~ 8,090

{not tested)
{nottested)

€2 | 58 | 550% § 1000% ) 4520 _
GT 10 C1 39 11.1% 94 .4% {not tested)
C2 42 10.4% 45.8% 4,240
c3 46 " 18.8% 52.1% 6,060
C4 50 58.3% 93.8% 8,230
GT 11 T _c1 ] a9 ~ 22.2% 91.7% | (nottested)
C2 53 25.0% 100.0% | 4,890

[ AVERAGE | 44.8% | 91.0% ~ 7,251

(See Appendix B for full lab data sheets for Rock and Soil Testing)




7.0 Dredge Quantities

In order to better determine the volume and composition of material- to be dredged, the dredge material
quantities were divided into three strata matching the soil/rock stratigraphy. _

e Layer 1: The Upper Strata consisting of Grey colored alluvial soil deposits composed of Grey Organic

» Silty Clay transitioning into Grey Sand and Silt. The density of this soil is typioally soft/loose.

e Layer2: The Glacial Strata consisting of red-brown soils composed of a combination of Gravel, Sand,

Silt and Clay of various combinations. The density of this soil is typically dense/stiff.

o Layer 3: The Bedrock which consists of sedimentary rock identified in the field as red-brown Shale.
The data collected from the water borings, the vibrocores and some available borings from prior »
investigations by the Port Authority of NY & NJ and by the ARMY Corp of Engineers were utilized to form a
- 3D model in Microstation of the soil to be dredged. The volume between each material transition surface was
then calculated in the Microstation software to determine the volume between each surface. Once the sail
stratigraphy was modeled it was then possible to find the volume of each material and also to cut cross
‘'sections through the stratigraphy to see the thioknesses of the various soil layers in different areas.

FIGURE 2 - Plan View of Proposed Dredge Limits and Cross-section Locations

. T ) Existing Channel
N

Proposed dredge arei limits

A\ 4

\ * Wharf Area Upland

To set the boundary conditions at the limits of the dredge area, the soil was modeled to slope at various
slopes depending on the properties of the material in each layer. This is because it was assumed that during
~ the dredge the soil would not stand vertically and soil would tend to slide néturally into the dredged area to
meet a more natural stable slope cohdi_tion.' The only area modeled as a vertical face was along the future

. Wharf face where a bulkhead will maintain a vertical face. The slopes used in the model were as follows:
Organic Soils at the mudline (Layers fla/b) were modeled as a 1V:4H slope, Glacial soils (Layer 2) were
modeled as a 1V:2H slope and Rock (Layer 3) was modeled as a 1V:1H slope. As a result, the quantity of
soil to be dredge would vary depending whether the dredge program was performed before the scheduled
ARMY Corp deepening of the channel or after the ARMY Corp deepening of the channel. Two cases were
developed as shown in Figure 3 below. |



FIGURE 3 - Soil Model Edge Comparison

T 1 i1 i i3 i/
CASE 1
(NYCT DREDGES FIRST)

‘SIDE SLOPES

NO SLOPE- ASSUME
1V:4H CLAY/SILT
1Vi2HGLACIAL TILL
tVi1H ROCK

SLOPE VARIES WITH MATERIAL
TYPE, SLOPE TO MEET LAYER
HORIZON OR GRADE/MUDLINE

CASE 2

(ARMY DREDGES FIRST)

NO SLOPE

The fesulting models provided volumes for each material type as shown in Table 4 below:
TABLE 4

: Dredge completed prior to
Matefial Type ARME :e(:) rgn(i'.:;annel Dr((a:t:g:; %%':E:ﬁ:r g:::gn?rzMY
Gray Organic Soil 260,395 cy 203,079 cy
Red-Brown Glacial Soil i 137,661 cy 131,083 cy
Sandstone Bedrock | 195,231 cy 181,664 cy
}Total ' o ' 593,287 cy 515,826 cy




®
 TABLES

Table 1 - Borihg.Latitude and Longitude _
Table 2 — Summary of Laboratory Soil Test Results
Table 3 — Summary of Laboratory Rock Test Results and Core Data

Table 4 — Volumes of Dredge Materials



Latitude

Longitude

Station
GT1

40°38'41.28"N

74°11'1.50"W

GT2

40°38'41.34"N

74°10'59.22"W

GT3

40°38'43.02"N

74°10'57.36"W

GT4

40°38'41.94"N

74°10'57.42"W

(GT5

40°38'41.28"N

74°10'54.48"W

GT6

40°38'42.06"N

74°10'562.26"W

GT7

40°38'43.74"N

74°10'48.30"W

GT8

40°38'41.82"N -

74°10'48.60"W

1GT9

40°38'44.52"N

74°10'42.78"W

GT10

40°38'43.02"N

74°10'43.32"W

40°38'42.00"N

74°10'43.98"W

GT11




Sieve Analysis
. . Water - . L Organic - ]
Soil Type Boring Sample | Depth (ft) | Elevation| Content ngufd Pla.ust.uc Plasticity Content | % Gravel | %Sand % Silt % Clay
Logs . %) Limit Limit | Index (PI) %) ‘

Grey Organic GT-1 S-1 25.0 -25.0 123.9 88.0 34.0 54.0 8.4 43 239 50.2 21.6
Silty Clay GT-2 S4 11.0 -11.0 71.2 90.0 . 420 48.0 7.0 0.0 2.2 60.3 375
(Layer1a) GT-2 S-8a 18.5 -18.5 69.0 83.0 36.0 47.0 8.1 0.0 417 41.0 17.3
GT-+4 S-1 13.0 -13.0 80.6 91.0 33.0 58.0 54 0.4 19.2 55.6 248

GT-5 S-4 7.0 -7.0 100.9 105.0 40.0 65.0 8.2 0.0 3.4 55.0 41.6

GT-5 S-9 17.0 -17.0 754 99.0 41.0 58.0 8.9 0.0 14.8 64.3 20.9

GT-6 S-1 3.0 -3.0 99.4 114.0 95.0 19.0 9.7 0.0 22.2 384 394

GT-6 S4 9.0 -9.0 105.7 173.0 116.0 57.0 12.3 0.0 15.7 534 30.9

GT-7 S-1 39.0] - -3%.0[ 20.7 21.0 13.0 8.0 57 295 52.0 12.4 6.1

GT-8 S-7 18.0 -18.0 824 97.0 45.0 52.0 8.7 0.0 2.7 89.5| . 7.8

GT-8 S-8a 20.0] - -20.0 132.9 125.0 36.0 89.0 13.2 0.0 353 56.3 8.4

GT-10 S-2 8.0 -8.0 74.6 80.0 36.0 440 57 0.0 6.2 63.9 29.9{
GT-10 S-6 16.0 -16.0 - 798 90.0 40.0 50.0 7.0 0.0 11.5 59.8 28.7]

GT-11 S-4 7.0 -7.0 78.7 . 85.0 36.0 49.0 5.8 0.0 1.7 73.1 25.2

GT-11 S-9 ~17.0 -17.0 304.9 441.0 110.0 331.0 59.9 0.0 70.7 240 53

Average 100.0 118.8| . 50.2 . 68.6 11.6 23| 215 53.1 23.0

Grey Organic GT-1 S-2 27.0 -27.0 16.4 NV NP NP 1.8 46.1 34.3 11.2 8.4
" |Sand (wiSilt) GT-2 S-9 21.0 -21.0 73.8 49.0 NP NP 3.9 11.9 48.8 27.7 11.6
(Layer 1 b) GT-2 S-10 23.0 -23.0 16.4 NV NP NP 1.4 121 72.1 8.2 7.6
GT-3 S-1a 435 43.5 19.6 NV NP NP 5.5 236 66.0 7.6 28

GT4 S4 19.0 -19.0 26.2 NV NP NP 1.7 0.7 55.2 39.9 4.2

GT-5 S-12 23.0 -23.0 13.8 NV NP NP -1.4 40.8 -42.0] - 10.7 6.5

GT-8 S-9 22.0 -22.0 11.8 NV NP NP 0.8 21.3 69.2 6.0 3.5

GT-10 S-7 18.0 -18.0 231 NV NP NP 1.1 1.5 74.5 15.6 8.4

GT-10 S-9 220 -22.0 15.5 23.0 14.0 9.0 1.3 28.2 17.6 374 16.8

Average 24.1 36.0 14.0 9.0 21 20.7 53.3 18.3 7.8

Red-Brown Glacial . |GT-2 S-8b 19.5 -19.5 347 NV NP NP 47 27 711 17.0 9.2
Sand, Gravel, Silt GT-2 S-11 25.0 -25.0 15.4 NV NP NP 1.1 447 47.7 4.9 2.7
& Clay GT-2 S-13 29.0 -29.0 17.8 21.0 13.0 8.0 0.8 76.9 18.3 2.9 1.9
(Layer 2) GT-5 S-16 31.0 -31.0 17.3 24.0 18.0 6.0 1.3 0.0 5.4 79.0 15.6
GT-5 S-19 37.0 -37.0 113 15.0]. 5.0 10.0 1.5 52.6 20.7 15.8 10.9

GT-6 S-11 23.0 -23.0 11.2 NV NP NP 0.8 79.1 15.6 44 0.9

GT-7 S-2 41.0 -41.0 31.2 30.0 15.0 15.0 1.9 57.3 11.0 17.1 14.6

GT-9 . |S-1 46.0 -46.0 354 38.0 NP NP 1.8 51.8 10.9 214 15.9

GT-9 S-2 48.0 48.0 20.1 NV NP NP 1.9 46.1 384 7.4} 8.1

GT-11 S-12 23.0 -23.0 14.3 NV NP NP 1.2 34.1 51.6 9.4 4.9}

GT-11 S-17 33.0 -33.0 14.0 NV NP NP 0.8 62.0 224 9.9 57

’ Average 20.2 25.6 12.8 9.8 1.6 46.1 28.5 17.2 8.2

Elevation in MLW Datum



Station

GT 1

GT S

GT6.

GT7

GT 8

GT9

GT 10

GT 11

Dé th () Unconfined
Core # P RQD (%) REC (%) Compressive
, below MLW . .
_ ‘ Strength (psi)
c1 29 0.0% 87.5% 4,310
C2 33 0.0% 93.3% -(not tested)
C3 38 34.2% 95.0% 7,890
C4 43 47.1% 100.0% (not tested)
C5 48 19.2% 100.0% 6,940
C6 53 89.2% 100.0% 8,900
C1 38 31.7% 98.3% 7,160
C2 43 55.0% 90.0% 6,420
C3 48 76.7% 100.0% 10,750
C4 53 95.8% 100.0% 6,840
36.7% 98.3% 4,360
58.8% 100.0% 12,390
0.0% 16.7% {not tested)
27.0% 96.7% (not testad)
57.5% 100.0% {not tested)
83.3% 100.0% (not tested)
90.8% 100.0% ____(not tested)
C1 46 50.8% 95.0% {not tested)
C2 51 77.5% 100.0% (not tested)
C3 _54_ 45.8% 93.8% {not tested)
C1 38 52.1% 90.6% (not tested)
c2 43 36.7% 100.0% {not tested)
C3 48 68.3% 100.0% {not tested)
C4 53 48.3% 100.0% " (not tested)
C1 - 44 56.3% 87.5% 8,090
C2 48 79.2% 100.0% {not tested)
5 59.0% _ | 100.0% _ {not tested)
C1 44 55.6% 94.4% 7,920
, 4,580
, - 9470
C1 53 7.0% 80.0% 9,180
' . 100.0% 4,520
C1 39 11.1% 94.4% (not tested)
C2 - 42 10.4% 45.8% 4,240
C3 46 18.8% 52.1% 6,060
C4 50 58.3% 93.8% 8,230
C5 54 47.2% 94.4% 9,130
C1 49 22.2% 91.7% (not tested)
C2 53 25.0% 4,890




Material Type

Dredge completed prior to ARMY
Corp Channel Deepening

Dredge completed after ARMY
Corp Channel Deepening

Gray Organic Soil - 260,395 cy 203,079 cy
Red-Brown Glacial Soil 137,661 cy 131',083\ cy
ISandstone Bedrock 195,231 ¢y 181,664 cy.
Total 593,287 cy 515,826 cy -
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Figure 1 Site is located in North-western Staten Island as shown in the maps above.
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. T N . . ) Existing Channel - /

(Arthur Kill / Kill Van Kull) 1

Area to be
Dredged

\
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Proposed Wharf Structure : <b

Plan View of Section Locations

Note: The volume to be dredged varies slightly if the

dredging program is performed before or after the

dredging of the Arthur Kill/Kift Van Kull dredging program

due to the likely natural sloping of the material at the

dredge limits. See sketch for variation in volume

calculation modeling.
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Figure 3 —Cross Section Location Plan
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