






























TABLE 2A.  NEWARK BAY/STATEN ISLAND KILLS COMPLEX - NATURAL CLAYS
RESULTS OF CHEMICAL ANALYSIS OF SITE WATER AND ELUTRIATE

SITE WATER ELUTRIATE
CONSTITUENTS DETECTION LIMITS CONCENTRATION DETECTION LIMITS CONCENTRATION

 Metals ppb (ug/L) ppb (ug/L) ppb (ug/L) ppb (ug/L)
Cadmium 0.093 0.267
Chromium 1.42 1.11
Copper 2.45 6.42
Lead 1.46 0.259
Mercury 0.011 0.002
Nickel 1.58 1.70
Silver 0.054 0.016
Zinc 11.7 3.56

 Pesticides pptr (ng/L) pptr (ng/L) pptr (ng/L) pptr (ng/L)
  Aldrin 0.8 ND 0.8 ND
  alpha-Chlordane 1.9 1.1
  trans-Nonachlor 3.7 1.8
  Dieldrin 0.3 ND 3.1
  4,4'-DDT 4.6 3.1
  2,4'-DDT 0.7 ND 0.7 ND
  4,4'-DDD 2.5 5.0
  2,4'-DDD 1.7 1.0
  4,4'-DDE 4.6 6.0
  2,4'-DDE 1.4 ND 1.4 ND
Total DDT 14.45 16.15
  Endosulfan I 2.0 1.2
  Endosulfan II 0.5 ND 1.8
  Endosulfan sulfate 2.4 ND 2.7
  Heptachlor 3.3 4.0
  Heptachlor epoxide 11 5.3

 Industrial Chemicals pptr (ng/L) pptr (ng/L) pptr (ng/L) pptr (ng/L)
  PCB BZ-8 0.9 0.2 ND
  PCB BZ-18 7.6 0.1 ND
  PCB BZ-28 0.1 ND 0.1 ND
  PCB BZ-44 0.1 ND 0.1 ND
  PCB BZ-49 0.1 ND 0.1 ND
  PCB BZ-52 0.1 ND 0.1 ND
  PCB BZ-66 0.6 0.1 ND
  PCB BZ-87 0.1 ND 0.1 ND
  PCB BZ-101 0.7 0.1 ND
  PCB BZ-105 0.1 ND 0.1 ND
  PCB BZ-118 0.1 ND 0.1 ND
  PCB BZ-128 0.1 ND 0.1 ND
  PCB BZ-138 0.1 ND 0.1 ND
  PCB BZ-153 0.1 ND 0.1 ND
  PCB BZ-170 0.1 ND 0.1 ND
  PCB BZ-180 0.1 ND 0.1 ND
  PCB BZ-183 0.1 ND 0.1 ND
  PCB BZ-184 0.1 ND 0.1 ND
  PCB BZ-187 0.1 ND 0.1 ND
  PCB BZ-195 0.2 ND 0.2 ND
  PCB BZ-206 0.2 ND 0.5
  PCB BZ-209 0.1 ND 0.1 ND
Total PCB 21.6 3.3

ND =  Not detected
Total PCB = sum of all congeners * 2.
Total DDT = sum of 2,4' and 4,4' DDD, DDE, and DDT.
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TABLE 2C.  NEWARK BAY / STATEN ISLAND KILLS COMPLEX - NATURAL CLAYS
28-DAY BIOACCUMULATION TEST RESULTS:  CHEMICAL ANALYSIS OF TISSUE (in wet weight concentration)

Macoma nasuta Nereis virens

REFERENCE TEST REFERENCE TEST

Detection Mean Detection Mean Detection Mean Detection Mean

Constituents Limits Concentration Limits Concentration Limits Concentration Limits Concentration

Metals ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g

Arsenic 3.5 3.36 3.26 3.2

Cadmium 0.05 0.048 0.068 0.064

Chromium 0.948 0.768 0.338 0.328

Copper 8.84 10.18 2.32 2.14

Lead 0.536 0.47 0.704 0.558

Mercury 0.16 0.088 0.13 0.138

Nickel 1.18 1.176 0.648 0.666

Silver 0.08 0.072 0.036 0.04 ND

Zinc 23.68 22.52 24 14.56

Pesticides ng/g ng/g ng/g ng/g ng/g ng/g ng/g ng/g

Aldrin 1.793 0.164 ND 4.36 5

alpha-Chlordane 0.601 0.16 0.2 0.625

trans-Nonachlor 0.469 0.445 0.18 ND 0.182 ND

Dieldrin 1.234 1.314 1.814 1.278

4,4'-DDT 0.185 0.27 1.108 0.521

2,4'-DDT 1.224 0.634 0.532 ND * 0.908

4,4'-DDD 2.82 2.52 3.88 5.92

2,4'-DDD 0.738 0.493 0.67 0.616

4,4'-DDE 3.98 4.66 1.505 0.589

2,4'-DDE 0.14 ND 0.138 ND 0.762 0.77

Total DDT 9.152 8.646 7.925 9.324

Endosulfan I 1.96 1.6 1.88 2.08

Endosulfan II 0.175 0.127 0.216 ND 0.196

Endosulfan sulfate 0.36 1.106 * ND 1.16 ND 1.16 * ND

Heptachlor 0.252 ND 0.157 0.258 ND * 0.582

Heptachlor epoxide 1.62 1.92 1.128 1.04

Industrial Chemicals ng/g ng/g ng/g ng/g ng/g ng/g ng/g ng/g

PCB   BZ-08 1.542 0.976 1.235 1.563

PCB   BZ-18 1.404 0.902 0.62 0.798

PCB   BZ-28 0.54 ND 0.508 * ND 0.22 * 0.738

PCB   BZ-44 0.738 0.498 0.486 0.397

PCB   BZ-49 0.959 0.36 ND 0.974 0.36 ND

PCB   BZ-52 0.134 0.47 * ND 0.486 ND * 0.628

PCB   BZ-66 1.04 1.008 ND 1.06 ND 1.012 * ND

PCB   BZ-101 1 0.798 0.906 0.614

PCB   BZ-105 0.394 ND 0.37 ND 0.363 0.324

PCB   BZ-118 0.578 ND 0.544 * ND 0.812 0.604

PCB   BZ-87 0.138 0.46 * ND 0.476 ND 0.46 * ND

PCB   BZ-128 0.658 ND 0.618 * ND 0.642 ND 0.616 * ND

PCB   BZ-138 0.412 ND 0.386 * ND 1.144 0.848

PCB   BZ-153 0.384 ND 0.36 ND 1.94 1.634

PCB   BZ-170 0.354 ND 0.334 ND 0.346 ND 0.332 ND

PCB   BZ-180 0.344 ND 0.324 ND 0.382 0.244

PCB   BZ-183 0.422 ND 0.376 * ND 0.412 ND 0.396 ND

PCB   BZ-184 0.568 ND 0.534 * ND 1.2 0.928

PCB   BZ-187 0.304 ND 0.286 ND 0.296 ND 0.239

PCB   BZ-195 0.254 ND 0.238 ND 0.306 0.298

PCB   BZ-206 0.254 ND 0.238 ND 0.248 ND 0.238 ND

PCB   BZ-209 0.206 ND 0.194 ND 0.2 ND 0.194 ND

Total  PCB 16.562 20.536 22.424 25.58



1,4-Dichlorobenzene 0.2 ND 0.2 ND 0.2 ND 0.2 ND

Dioxins and Furans pg/g pg/g pg/g pg/g pg/g pg/g pg/g pg/g

2378-TCDD 0.115 ND 0.105 ND 0.237 0.177

12378-PeCDD 0.172 ND 0.134 ND 0.431 0.252

123478-HxCDD 0.197 0.177 ND 0.296 0.172

123678-HxCDD 3.250 1.632 3.230 1.580

123789-HxCDD 1.410 0.665 1.423 0.661

1234678-HpCDD 16.250 7.424 10.308 5.255

OCDD 12.441 7.929 11.220 6.714

2378-TCDF 0.239 ND 0.145 ND 1.001 0.691

12378-PeCDF 0.650 0.317 1.130 0.442

23478-PeCDF 0.874 ND 0.336 0.713 0.259

123478-HxCDF 0.410 0.282 0.631 0.347 ND

123678-HxCDF 0.689 0.348 0.919 0.384

123789-HxCDF 0.668 ND 0.310 ND 0.155 ND 0.407 * ND

234678-HxCDF 0.900 0.476 1.145 0.279

1234678-HpCDF 4.140 2.194 2.473 1.515

1234789-HpCDF 0.276 0.273 ND 0.347 ND 0.446 ND

OCDF 2.022 2.355 0.809 0.731

PAHs ng/g ng/g ng/g ng/g ng/g ng/g ng/g ng/g

Acenaphthene 4.29 3.84 3.75 ND 3.78 ND

Acenaphthylene 56.4 ND 56.2 * ND 56.5 ND 56.4 * ND

Anthracene 1.98 ND 2.0 ND 2.0 ND 2.0 ND

Fluorene 3.56 ND 3.6 ND 3.55 ND 3.58 ND

Naphthalene 1.7 ND 1.7 ND 1.7 ND 1.7 ND

Phenanthrene 0.78 1.3 ND 1.3 ND 1.3 ND

Benzo[a]anthracene 1.6 ND 1.6 ND 1.6 ND 1.6 ND

Benzo[a]pyrene 0.8 1.3 ND 1.3 ND 1.3 ND

Benzo[g,h,i]perylene 1.4 ND 1.4 ND 1.4 ND 1.4 ND

Benzo[b]fluoranthene 1.4 ND 1.4 ND 1.4 ND 1.4 ND

Benzo[k]fluoranthene 1.2 ND 1.2 ND 1.2 ND 1.2 ND

Chrysene 2.44 2 ND 2 ND 2 ND

Dibenz[a,h]anthracene 1.6 ND 1.6 ND 1.6 ND 1.6 ND

Fluoranthene 3.16 ND 3.2 ND 3.15 ND 3.18 ND

Indeno[1,2,3-cd]pyrene 0.822 ND 0.822 ND 0.812 ND 0.822 ND

Pyrene 2.12 1.68 1.263 1.1

Total PAHs 19.64 *  73.281 11.72 *  70.931

Concentrations shown are the mean of 5 replicate analyses in wet weight with the following exceptions: 
PAH concentrations for Nereis virens  Reference tissue are the mean of 4 replicate analyses;

1,4 dichlorobenzene concentration for Nereis virens  Test tissue is the mean of 4 replicate analyses due to limited tissue volume;

1,4 dichlorobenzene concentration for Nereis virens  Reference tissue is the result of one set of analyses due to limited tissue volume.

* Significantly higher than reference at 95% confidence.
ND = Not Detected

Total PAHs = sum of all PAHs

Total PCB = sum of congeners reported * 2

Total DDT = sum of 2.4'- and 4,4'-DDD, DDE, and DDT

Means and statistical comparisons were determined using conservative estimates of concentrations of constituents that were at concentrations below

the detection limit.



TABLE 3A.     RESULTS OF CHEMICAL ANALYSIS OF SITE WATER  AND ELUTRIATE
ARTHUR KILL - CONTRACT AREA 1A

SITE WATER ELUTRIATE
CONSTITUENTS       DETECTION LIMITS CONCENTRATION  DETECTION LIMITS CONCENTRATION  

Metals ppb ppb ppb ppb
Ag  0.073  0.027
Cd  0.069  0.020
Cr  1.823  2.333
Cu  3.31  2.430
Hg  0.029  0.001
Ni  1.52  2.83
Pb  2.13  0.67
Zn  8.15  8.61

Pesticides pptr (ng/L) pptr (ng/L) pptr (ng/L) pptr (ng/L)
Aldrin 2.83 ND 2.83 ND
a-Chlordane 1.08 ND 1.08 ND
trans Nonachlor 1.01 ND 1.01 ND
Dieldrin 0.98 ND 0.98 ND
4,4'-DDT 0.56 ND 0.56 ND
2,4'-DDT 1.98 ND 1.98 ND
4,4'-DDD 0.59 ND 0.59 ND
2,4'-DDD 0.75 ND 0.75 ND
4,4'-DDE 0.84 ND 0.84 ND
2,4'-DDE 1.71 ND 1.71 ND
Total DDT 3.2 3.2
Endosulfan I 1.11 ND 1.11 ND
Endosulfan II 0.51 ND 0.51 ND
Endosulfan sulfate 0.56 ND 0.56 ND
Heptachlor 1.17 ND 1.17 ND
Heptachlor epoxide 0.95 ND 0.95 ND

Industrial Chemicals pptr (ng/L) pptr (ng/L) pptr (ng/L) pptr (ng/L)
PCB 8 16.00 ND 16.00 ND
PCB 18 1.38 ND 1.38 ND
PCB 28 1.73 ND 1.73 ND
PCB 44 1.45 ND 1.45 ND
PCB 49 1.49 ND 1.49 ND
PCB 52 1.43 ND 1.43 ND
PCB 66 1.49 ND 1.49 ND
PCB 87 1.13 ND 1.13 ND
PCB 101 1.14 ND 1.14 ND
PCB 105 0.57 ND 0.57 ND
PCB 118 0.87 ND 0.87 ND
PCB 128 1.40 ND 1.40 ND
PCB 138 1.32 ND 1.32 ND
PCB 153 1.06 ND 1.06 ND
PCB 170 1.01 ND 1.01 ND
PCB 180 0.96 ND 0.96 ND
PCB 183 0.93 ND 0.93 ND
PCB 184 0.92 ND 0.92 ND
PCB 187 0.86 ND 0.86 ND
PCB 195 1.08 ND 1.08 ND
PCB 206 1.22 ND 1.22 ND
PCB 209 1.26 ND 1.26 ND
Total PCB 81.4 81.4

ND = Not detected
Total DDT = sum of 2,4'- and 4,4'-DDD, DDE, and DDT 
Total PCB = sum of congeners reported x 2
Concentrations shown are the mean of three replicate analyses.
Means were determined using conservative estimates of concentrations of constituents that were at concentrations below the detection limit.



TABLE 3B. ARTHUR KILL - CONTRACT AREA 1A

         TOXICITY TEST RESULTS

Suspended Particulate Phase

 Test Species Test Duration LC50/EC50 LPC (a)

 Menidia beryllina 96 hours      >100%     (b) 1.00

 Mysidposis bahia 96 hours      >100%     (b) 1.00

 Mytilus edulis

 (larval survival)

 Mytilus edulis

 (larval normal development)

(a) Limiting Permissible Concentration (LPC) is the LC 50 or EC 50 times 0.01.

(b) Median Lethal Concentration (LC50) resulting in 50% mortatlity at test termination.

(c) Median Effective Concentration (EC50) based on normal development to the D-cell, prodissoconch 1 stage.

Whole Sediment (10 days)

 Test Species % Survival % Survival % Difference Is difference statistically

in Reference in Test │Reference -Test│ significant? (a=0.05)

 Ampelisca abdita 80% 95% 15% No

 Mysidopsis bahia 99% 97% 2% No

1.00

1.00

48 hours

48 hours      >100%     (c) 

     >100%     (b)



ARTHUR KILL - CONTRACT AREA 1A
TABLE 3C.    28-DAY BIOACCUMULATION TEST RESULTS: CHEMICAL ANALYSIS OF TISSUE

Wet weight concentrations

Tapes japonica Nereis virens
REFERENCE TEST REFERENCE TEST

CONSTITUENTS       DETECTION CONCEN- DETECTION CONCEN- DETECTION CONCEN- DETECTION CONCEN-
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION

Metals ppm (mg/kg) ppm (mg/kg) ppm (mg/kg) ppm (mg/kg) ppm (mg/kg) ppm (mg/kg) ppm (mg/kg) ppm (mg/kg)
Ag  0.11  0.11  0.01 0.01 ND
As  1.99  1.94  3.33  3.11
Cd  0.25  0.24  0.06  0.06
Cr  0.04  * 0.06  0.06  0.06
Cu  1.10  1.00  1.40  1.37
Hg  0.01  0.01  0.02  0.02
Ni  0.73  0.71  0.26  * 0.37
Pb  0.02  0.02  0.20  0.17
Zn  8.35  7.55  21.11  24.58
Pesticides ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg)
Aldrin 0.010 ND 0.01 ND 0.02 ND 0.08 ND
a-Chlordane  0.04  0.02  0.13  0.11
trans Nonachlor  0.02  0.01  0.45  0.41
Dieldrin 0.01 ND  0.02  0.16  0.13
4,4'-DDT 0.01 ND 0.01 ND  0.02 0.09 ND
2,4'-DDT 0.02 ND 0.02 ND  0.08 0.12 ND
4,4'-DDD  0.03  0.01  0.18  0.18
2,4'-DDD 0.01 ND 0.01 ND  0.10  0.06
4,4'-DDE  0.03  0.01 0.02 ND 0.13 * ND
2,4'-DDE 0.05 ND 0.05 ND 0.06 ND 0.33 * ND
Total DDT 0.11 0.07 0.42 0.80
Endosulfan I 0.02 ND 0.02 ND 0.02 ND 0.12 * ND
Endosulfan II 0.03 ND 0.03 ND  0.11 0.17 ND
Endosulfan sulfate 0.03 ND 0.03 ND  0.20  0.17
Heptachlor 0.01 ND 0.01 ND 0.02 ND 0.10 ND
Heptachlor epoxide 0.01 ND 0.01 ND  0.04  0.06

Industrial Chemicals ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg)
PCB 8 0.17 ND 0.17 ND 0.22 ND  * 0.80
PCB 18 0.02 ND 0.02 ND 0.02 ND 0.13 * ND
PCB 28  0.10 0.02 ND 0.03 ND 0.16 * ND
PCB 44  0.14  0.12 0.02 ND 0.11 * ND
PCB 49 0.01 ND 0.01 ND 0.02 ND 0.09 ND
PCB 52 0.01 ND 0.01 ND 0.02 ND 0.08 ND
PCB 66 0.02 ND 0.02 ND 0.02 ND 0.10 ND
PCB 87  0.05  0.03  0.05  0.11
PCB 101  0.16  0.11  0.42  0.34
PCB 105 0.02 ND 0.02 ND  0.17 0.15 ND
PCB 118 0.02 ND 0.02 ND  0.16 0.13 ND
PCB 128 0.05 ND 0.05 ND  0.17  0.12
PCB 138  0.32  0.13  1.46  1.20
PCB 153  0.08  0.04  2.04  2.20
PCB 170  0.10  0.11  0.39 0.13 ND
PCB 180 0.02 ND 0.02 ND  1.00  0.15
PCB 183 0.02 ND 0.02 ND  0.35  0.30
PCB 184 0.03 ND 0.03 ND 0.03 ND 0.18 * ND
PCB 187 0.02 ND 0.02 ND  0.83  0.69
PCB 195 0.02 ND 0.02 ND  0.12  0.11
PCB 206  0.02 0.02 ND  0.18 0.12 ND
PCB 209 0.02 ND 0.02 ND  0.22  * 0.38
Total PCB 2.39 1.54 15.51 15.15
1,4-Dichlorobenzene  0.19  0.25  0.42  0.76



         

   
TABLE 3C.  (Continued)                                    ARTHUR KILL - CONTRACT AREA 1A

Tapes japonica Nereis virens
REFERENCE TEST REFERENCE TEST

CONSTITUENTS       DETECTION CONCEN DETECTION CONCEN DETECTION CONCEN DETECTION CONCEN
LIMITS TRATION LIMITS TRATION LIMITS TRATION LIMITS TRATION

PAH's ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg) ppb (ug/kg)
Naphthalene  0.51  0.57  2.10  2.16
Acenaphthylene  0.05  0.05  0.16  0.13
Acenaphthene  0.07  0.08  0.30  0.21
Fluorene  0.12  0.15  0.19  0.11
Phenanthrene  0.55  0.67  0.23  0.31
Anthracene  0.08  0.06  0.07  0.07
Fluoranthene  0.66  0.79  0.50  0.44
Pyrene  0.41  0.78  0.39  0.38
Benzo(a)anthracene  0.57  0.60  0.12  0.12
Chrysene  0.67  0.72  0.32  0.30
Benzo(b)fluoranthene  0.17  0.14  0.13  0.12
Benzo(k)fluoranthene  0.10  0.06  0.13  0.11
Benzo(a)pyrene  0.04  0.05  0.20  0.23
Indeno(1,2,3-cd)pyrene 0.01 ND  0.06 0.02 ND 0.06 * ND
Dibenzo(a,h)antracene 0.03 ND  0.04 0.03 ND  0.07
Benzo(g,h,i)perylene 0.02 ND  0.07 0.03 ND  * 0.19
Total PAH's 4.03 4.89 4.88 4.97

Dioxins pptr (ng/kg) pptr (ng/kg) pptr (ng/kg) pptr (ng/kg) pptr (ng/kg) pptr (ng/kg) pptr (ng/kg) pptr (ng/kg)
2,3,7,8 TCDD 0.10 ND 0.08 ND  0.24  0.14
1,2,3,7,8 PeCDD 0.12 ND 0.10 ND  0.06 0.24 ND
1,2,3,4,7,8 HxCDD 0.06 ND  0.03  0.03  * 0.06
1,2,3,6,7,8 HxCDD  0.04  0.05  0.13  * 0.08
1,2,3,7,8,9 HxCDD 0.07 ND  0.04  0.05  0.09
1,2,3,4,6,7,8 HpCDD  0.20  0.31  0.91  0.75
1,2,3,4,7,8,9 OCDD  1.33  1.85  5.85  5.70
2,3,7,8 TCDF  0.14  0.10  1.52  0.91
1,2,3,7,8 PeCDF  0.07  0.06  0.12 0.25 ND
2,3,4,7,8 PeCDF  0.07  0.05  0.20  0.15
1,2,3,4,7,8 HxCDF  0.09  0.07  0.12  0.13
1,2,3,6,7,8 HxCDF  0.03  0.03  0.05  0.06
2,3,4,6,7,8 HxCDF  0.03  0.03  0.04  0.11
1,2,3,7,8,9 HxCDF  0.03 0.05 ND 0.06 ND 0.11 * ND
1,2,3,4,6,7,8 HpCDF  0.06  0.06  0.32  0.32
1,2,3,4,7,8,9 HpCDF 0.08 ND  0.04 0.10 ND  * 0.23
1,2,3,4,6,7,8,9 OCDF  0.11  0.10  0.42  0.55

ND = Not detected
Total PAH = Sum of all PAH's.
Total DDT = sum of 2,4'- and 4,4'-DDD, DDE, and DDT 
Total PCB = 2(x), where x = sum of PCB congeners
Concentrations shown are the mean of 5 replicate analyses in wet weight.
Means were determined using conservative estimates of concentrations of constituents that were at concentrations below the detection limit.
* = Statistically significant at the 95% confidence level
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