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Source: RCRA Facility Investigation Report
Brown & Caldwell, December 1999
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SWMU 35 SURFICIAL SOIL SAMPLING LOCATIONS

FWIA STEP IIC INVESTIGATION
DYNO NOBEL PORT EWEN SITE

PORT EWEN, NEW YORK

PE-35-SO-05

Analyte Units
Soil Screening 

Criteria
Result

Antimony mg/kg 0.27 0.16

Arsenic mg/kg 13 4.5

Barium mg/kg 433 87.2

Cadmium mg/kg 4 0.14

Chromium mg/kg 41 17

Cobalt mg/kg 13 8.9

Copper mg/kg 50 11.8

Lead mg/kg 63 22.8

Mercury mg/kg 0.18 0.13

Selenium mg/kg 3.9 0.55

Silver mg/kg 2 0.058

Zinc mg/kg 109 52.1

PE-35-SO-04

Analyte Units
Soil Screening 

Criteria
Result

Antimony mg/kg 0.27 0.22

Arsenic mg/kg 13 6.4

Barium mg/kg 433 286

Cadmium mg/kg 4 0.46

Chromium mg/kg 41 21.7

Cobalt mg/kg 13 17.1

Copper mg/kg 50 17.8

Lead mg/kg 63 31.5

Mercury mg/kg 0.18 0.14

Selenium mg/kg 3.9 0.96

Silver mg/kg 2 0.15

Zinc mg/kg 109 72.7

PE-35-SO-03

Analyte Units
Soil Screening 

Criteria
Result

Antimony mg/kg 0.27 0.16

Arsenic mg/kg 13 5.2

Barium mg/kg 433 49.3

Cadmium mg/kg 4 0.1

Chromium mg/kg 41 18.3

Cobalt mg/kg 13 10.6

Copper mg/kg 50 14.6

Lead mg/kg 63 17.8

Mercury mg/kg 0.18 0.025

Selenium mg/kg 3.9 0.34

Silver mg/kg 2 0.022

Zinc mg/kg 109 52.6

PE-35-SO-02

Analyte Units
Soil Screening 

Criteria
Result

Antimony mg/kg 0.27 0.23

Arsenic mg/kg 13 7.1

Barium mg/kg 433 89.4

Cadmium mg/kg 4 0.26

Chromium mg/kg 41 16.7

Cobalt mg/kg 13 10.3

Copper mg/kg 50 22.9

Lead mg/kg 63 21.8

Mercury mg/kg 0.18 0.089

Selenium mg/kg 3.9 0.53

Silver mg/kg 2 0.071

Zinc mg/kg 109 61.7

PE-35-SO-01

Analyte Units
Soil Screening 

Criteria
Result

Antimony mg/kg 0.27 0.31

Arsenic mg/kg 13 5.6

Barium mg/kg 433 73.9

Cadmium mg/kg 4 11.8

Chromium mg/kg 41 16.6

Cobalt mg/kg 13 10.1

Copper mg/kg 50 40.7

Lead mg/kg 63 41.2

Mercury mg/kg 0.18 0.091

Selenium mg/kg 3.9 0.76

Silver mg/kg 2 0.065

Zinc mg/kg 109 62.9
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Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.41 0.31 0.26 0.29
Arsenic MG/KG 9.5 8.3 6.9 7.9
Barium MG/KG 96.5 88.2 86.1 94.5
Cadmium MG/KG 2.1 0.51 0.34 0.27
Chromium MG/KG 18.6 19.6 19 20.4
Cobalt MG/KG 16.4 15.2 13.9 13.8
Copper MG/KG 125 99.2 72.7 53.1
Lead MG/KG 48.5 40.2 91.3 30.3
Mercury MG/KG 21.5 9.3 5.3 5.5
Selenium MG/KG 2.2 1.4 0.94 0.76
Silver MG/KG 0.054 0.046 0.039 0.04
Zinc MG/KG 69.9 69.3 65.4 68.3

PE-DRN-SD-01

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.57 0.37 0.37 0.13
Arsenic MG/KG 7.4 6.4 6.4 3.9
Barium MG/KG 156 121 196 159
Cadmium MG/KG 7.5 3.9 1 0.41
Chromium MG/KG 23.2 16.7 25.7 23.5
Cobalt MG/KG 11.1 7.6 9.4 8.4
Copper MG/KG 794 582 63.9 27.7
Lead MG/KG 159 108 47.6 23.1
Mercury MG/KG 5.7 9 1.3 0.39
Selenium MG/KG 24.3 9.1 3.3 2.2
Silver MG/KG 0.36 0.19 0.19 0.13
Zinc MG/KG 156 111 94.6 67.9

PE-DRN-SD-02

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.17 0.45 0.38 0.27
Arsenic MG/KG 5.6 72.6 26 12.3
Barium MG/KG 36.3 79.4 89.4 133
Cadmium MG/KG 0.67 2.2 2.4 1
Chromium MG/KG 5.8 12.4 8.9 19.6
Cobalt MG/KG 3.3 6.4 5.9 10.3
Copper MG/KG 89.9 189 115 213
Lead MG/KG 36.7 51.2 28 64.2
Mercury MG/KG 2.2 2.2 1 29.4
Selenium MG/KG 7.6 29.6 37.9 14.6
Silver MG/KG 0.62 0.47 0.49 0.36
Zinc MG/KG 107 1770 854 315

PE-DRN-SD-03

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.13 0.11 0.063 0.061
Arsenic MG/KG 3.1 2.9 2.4 1.5
Barium MG/KG 161 133 152 140
Cadmium MG/KG 0.41 0.3 0.34 0.26
Chromium MG/KG 25.8 21.9 22.3 20
Cobalt MG/KG 10.7 9.7 8.8 8.8
Copper MG/KG 44.2 69.8 23.7 36.9
Lead MG/KG 21.1 18.4 18.3 17.9
Mercury MG/KG 1.6 1.9 0.57 0.25
Selenium MG/KG 2.2 1.9 2.2 1.1
Silver MG/KG 0.18 0.26 0.16 0.16
Zinc MG/KG 103 80.7 76.5 73.4

PE-DRN-SD-04

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.59 0.13 0.095 0.1
Arsenic MG/KG 5.2 4 3.3 2.3
Barium MG/KG 187 165 163 195
Cadmium MG/KG 2.2 0.6 0.56 0.53
Chromium MG/KG 23.8 24.6 22.7 24
Cobalt MG/KG 10.4 9.8 9.1 9.4
Copper MG/KG 349 42.5 31.6 35.3
Lead MG/KG 71.6 22.9 21.1 21
Mercury MG/KG 10.7 0.81 0.46 0.36
Selenium MG/KG 26.5 3.3 3.3 3
Silver MG/KG 27.1 0.87 1.1 1.3
Zinc MG/KG 277 118 91.1 88

PE-DRN-SD-05

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.5 0.66 0.47 0.43
Arsenic MG/KG 13.1 15.4 13.5 12.2
Barium MG/KG 166 207 165 150
Cadmium MG/KG 1.9 5.2 2 1.5
Chromium MG/KG 19 20.1 17.7 16.1
Cobalt MG/KG 10.4 12.7 10.6 9.3
Copper MG/KG 2240 4870 2700 3660
Lead MG/KG 209 356 212 211
Mercury MG/KG 24.2 34.3 31.1 73.6
Selenium MG/KG 9.3 16.1 9.6 9.3
Silver MG/KG 0.31 0.56 0.3 0.25
Zinc MG/KG 1030 1410 1200 874

PE-DRN-SD-06

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.5 0.86 1.5 0.44
Arsenic MG/KG 18 15.4 15.5 10.3
Barium MG/KG 394 382 307 172
Cadmium MG/KG 4 4 4.1 1.6
Chromium MG/KG 23.6 22.3 30.4 20.4
Cobalt MG/KG 12.6 11.4 12.3 8.8
Copper MG/KG 6660 6550 5360 6940
Lead MG/KG 285 232 235 205
Mercury MG/KG 22.7 18.8 15.4 27.3
Selenium MG/KG 17.9 12.7 15.7 6.7
Silver MG/KG 0.85 0.4 0.34 0.3
Zinc MG/KG 1770 1370 1120 733

PE-DRN-SD-07

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.61 1.2 0.67 0.23
Arsenic MG/KG 46.3 90.4 69.2 7.7
Barium MG/KG 121 167 153 114
Cadmium MG/KG 2.4 4.6 2.2 0.54
Chromium MG/KG 20.3 19.9 22 22.9
Cobalt MG/KG 9.4 13.6 19.9 31.5
Copper MG/KG 284 335 309 67.5
Lead MG/KG 185 137 176 38.3
Mercury MG/KG 4.6 6.1 114 6.5
Selenium MG/KG 9.8 10.5 6.8 1.7
Silver MG/KG 0.42 0.22 0.11 0.075
Zinc MG/KG 317 571 700 178

PE-DRN-SD-08

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.091 0.12 0.19 0.19
Arsenic MG/KG 1.3 2.9 5.7 8.4
Barium MG/KG 101 83.2 97.8 82.6
Cadmium MG/KG 0.21 0.23 0.31 0.27
Chromium MG/KG 18.2 16.7 19.5 18.6
Cobalt MG/KG 11.6 10.3 13.2 11.9
Copper MG/KG 41.7 48 35.2 35.4
Lead MG/KG 19 25.3 21.8 21.1
Mercury MG/KG 8 4.6 1.4 1.3
Selenium MG/KG 0.63 0.87 0.69 0.63
Silver MG/KG 0.071 0.073 0.07 0.069
Zinc MG/KG 65.8 69.7 74.6 74.9

PE-DRN-SD-09

Analyte Units 0.0'-0.05' 0.5'-1.0' 1.0'-1.5' 1.5'-2.0'
Antimony MG/KG 0.12 0.11 0.15 0.31
Arsenic MG/KG 3.1 3.3 5.2 7.8
Barium MG/KG 108 104 97.2 95.7
Cadmium MG/KG 0.23 0.17 0.2 0.25
Chromium MG/KG 16.8 16.7 20.7 22
Cobalt MG/KG 8.7 10 12 13.9
Copper MG/KG 15.8 14.5 24.1 26.5
Lead MG/KG 23.8 17.4 16.1 19.5
Mercury MG/KG 2.8 0.28 0.12 0.12
Selenium MG/KG 0.99 0.65 0.49 0.56
Silver MG/KG 0.057 0.049 0.063 0.07
Zinc MG/KG 75.3 58.8 72.3 77.5

PE-DRN-SD-10
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FIGURE 4-2.  SEDIMENT QUALITY TRIAD SAMPLING LOCATIONS
SWMU 1/22 WETLAND COMPLEX

Note: All concentrations are represented as mg/kg. Bold sediment concentrations indicate an exceedance
of the LEL; shaded concentrations indicate an exceedance of the SEL; Shaded sediment toxicity testing
and benthic community results indicate statistical significance relevant to reference stations.

DYNO NOBEL SITE, PORT EWEN, NEW YORK

Analyte Result SEL-Q
Cadmium (mg/kg) 0.84 0.1
Copper (mg/kg) 702 6.4
Lead (mg/kg) 251 2.3
Mercury (mg/kg) 57.4 44.2
Selenium (mg/kg) 35.6 7.1
Zinc (mg/kg) 174 0.6

10.1
TOC (% ) 6.64 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence No
Hyalella azteca 42-d Survival Yes

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 20.3+/-2.2 4.5+/-1.2
NCO Richness (# taxa/sample) 11+/-1.2 4.5+/-1.2
Percent Dominance (Percent) 27.4+/-3.8 51.8+/-19
Shannon-Weiner Diversity 3.5+/-0.1 1.8+/-0.6
Hilsenhoff Biotic Index 7.3+/-0.2 7.5+/-0.4
Percent Model Affinity 65.6+/-1 37.5+/-6.1

PE-SQT-01

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 0.83 0.1
Copper (mg/kg) 524 4.8
Lead (mg/kg) 592 5.4
Mercury (mg/kg) 8.3 6.4
Selenium (mg/kg) 71 14.2
Zinc (mg/kg) 150 0.6

5.2
TOC (% ) 4.32 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence No
Hyalella azteca 42-d Survival No

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 19.3+/-2.3 12+/-5
NCO Richness (# taxa/sample) 9.7+/-0.7 7.3+/-2.7
Percent Dominance (Percent) 38.7+/-4.2 54.5+/-13.9
Shannon-Weiner Diversity 3.2+/-0.1 2.2+/-0.8
Hilsenhoff Biotic Index 7.2+/-0.1 6.2+/-0.2
Percent Model Affinity 53.4+/-3.5 51.4+/-9

PE-SQT-02

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 0.22 0.0
Copper (mg/kg) 12,600 114.5
Lead (mg/kg) 1,850 16.8
Mercury (mg/kg) 61.1 47.0
Selenium (mg/kg) 198 39.6
Zinc (mg/kg) 26.2 0.1

36.3
TOC (% ) 5.57 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival Yes

10-d Biomass/Emergence Yes
Hyalella azteca 42-d Survival Yes

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 5.3+/-0.3 0+/-0
NCO Richness (# taxa/sample) 4+/-0.6 0+/-0
Percent Dominance (Percent) 85.3+/-4.8 NA
Shannon-Weiner Diversity 0.9+/-0.2 NA
Hilsenhoff Biotic Index 9.5+/-0.2 NA
Percent Model Affinity 33.5+/-4 NA

PE-SQT-03

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 3.1 0.3
Copper (mg/kg) 8,070 73.4
Lead (mg/kg) 353 3.2
Mercury (mg/kg) 27.8 21.4
Selenium (mg/kg) 38.6 7.7
Zinc (mg/kg) 1,270 4.7

18.5
TOC (% ) 5.42 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence No
Hyalella azteca 42-d Survival Yes

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 7+/-1.7 6.3+/-1.7
NCO Richness (# taxa/sample) 2.3+/-1.2 3+/-1
Percent Dominance (Percent) 66.6+/-9.2 43.7+/-8.2
Shannon-Weiner Diversity 1.6+/-0.5 2+/-0.3
Hilsenhoff Biotic Index 9+/-0.4 7.2+/-0.2
Percent Model Affinity 47.7+/-5.2 45.9+/-3.8

PE-SQT-04

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 2 0.2
Copper (mg/kg) 1,790 16.3
Lead (mg/kg) 2,060 18.7
Mercury (mg/kg) 3.5 2.7
Selenium (mg/kg) 170 34.0
Zinc (mg/kg) 246 0.9

12.1
TOC (% ) 6.52 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence Yes
Hyalella azteca 42-d Survival Yes

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 6+/-1 5.7+/-1.9
NCO Richness (# taxa/sample) 4.7+/-0.7 4.3+/-1.2
Percent Dominance (Percent) 69.1+/-5.5 53.7+/-10.2
Shannon-Weiner Diversity 1.3+/-0.2 1.5+/-0.3
Hilsenhoff Biotic Index 6.4+/-0.2 6.9+/-0.3
Percent Model Affinity 35.5+/-3.8 36.9+/-6.3

PE-SQT-05

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 26.6 3.0
Copper (mg/kg) 18,800 170.9
Lead (mg/kg) 474 4.3
Mercury (mg/kg) 82.4 63.4
Selenium (mg/kg) 78.2 15.6
Zinc (mg/kg) 2,110 7.8

44.2
TOC (% ) 10.6 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence No
Hyalella azteca 42-d Survival Yes

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 7.7+/-2.3 1+/-0.6
NCO Richness (# taxa/sample) 3+/-0.6 0.3+/-0.3
Percent Dominance (Percent) 44.4+/-7.1 87.5+/-10.2
Shannon-Weiner Diversity 2.1+/-0.4 0.4+/-0.3
Hilsenhoff Biotic Index 7.3+/-0.3 8.7+/-0.5
Percent Model Affinity 51.5+/-4.9 20+/-0

PE-SQT-06

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 8.4 0.9
Copper (mg/kg) 4,390 39.9
Lead (mg/kg) 224 2.0
Mercury (mg/kg) 12.2 9.4
Selenium (mg/kg) 33.2 6.6
Zinc (mg/kg) 623 2.3

10.2
TOC (% ) 8.35 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence No
Hyalella azteca 42-d Survival No

42-d Biomass/Juveniles Yes
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 10.3+/-1.3 9+/-0.6
NCO Richness (# taxa/sample) 5.3+/-0.7 6+/-0
Percent Dominance (Percent) 75.2+/-4.9 62.8+/-0.5
Shannon-Weiner Diversity 1.4+/-0.2 1.9+/-0
Hilsenhoff Biotic Index 5.8+/-0.1 5.8+/-0.2
Percent Model Affinity 27.9+/-3.5 39.1+/-3.6

PE-SQT-07

Mean SEL-Q:

Analyte Result SEL-Q
Cadmium (mg/kg) 3.3 0.4
Copper (mg/kg) 2,300 20.9
Lead (mg/kg) 128 1.2
Mercury (mg/kg) 24.8 19.1
Selenium (mg/kg) 16.4 3.3
Zinc (mg/kg) 404 1.5

7.7
TOC (% ) 4.93 NA
Toxicity Test Endpoint Significant
Chironomus riparius 10-d Survival No

10-d Biomass/Emergence No
Hyalella azteca 42-d Survival No

42-d Biomass/Juveniles No
Benthic Community Metrics June October
Taxa richness (# taxa/sample) 20+/-0.6 4.7+/-1.2
NCO Richness (# taxa/sample) 8+/-0.6 4.3+/-1.3
Percent Dominance (Percent) 30.7+/-4.8 34.9+/-2.6
Shannon-Weiner Diversity 3.1+/-0.1 2+/-0.3
Hilsenhoff Biotic Index 6.8+/-0.1 7.1+/-1
Percent Model Affinity 44.7+/*-4.2 41.7+/-6.7

PE-SQT-08

Mean SEL-Q:
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FIGURE 4-3.  DOWNSTREAM SEDIMENT SAMPLING STATIONS
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Analyte Units 0.0'-1.0' 1.0'-1.5'
Cadmium MG/KG 1.9 1
Copper MG/KG 2,020 2,440
Lead MG/KG 77.3 51.4
Mercury MG/KG 25.5 45.3
Selenium MG/KG 7.7 4.3
Zinc MG/KG 270 249
TOC Percent 7.14 4.25

PE-DNS-SD-01

Analyte Units 0.0'-1.0'
Cadmium MG/KG 1.7
Copper MG/KG 1,410
Lead MG/KG 52.3
Mercury MG/KG 25.4
Selenium MG/KG 5.1
Zinc MG/KG 226
TOC Percent 7.75

PE-DNS-SD-02

Analyte Units Result
Cadmium MG/KG 3.3
Copper MG/KG 2,300
Lead MG/KG 128
Mercury MG/KG 24.8
Selenium MG/KG 16.4
Zinc MG/KG 404
TOC Percent 4.93

PE-SQT-08

Analyte Units 0.0'-1.0'
Cadmium MG/KG 0.45
Copper MG/KG 246
Lead MG/KG 25.9
Mercury MG/KG 3.4
Selenium MG/KG 1.3
Zinc MG/KG 89.3
TOC Percent 2.8

PE-DNS-SD-03

Analyte Units 0.0'-1.0'
Cadmium MG/KG 0.78
Copper MG/KG 179
Lead MG/KG 40.6
Mercury MG/KG 1.1
Selenium MG/KG 2
Zinc MG/KG 185
TOC Percent 4.82

PE-DNS-SD-04



VOLATILE ORGANIC COMPOUND (VOC) TRENDS IN SHELL
PLANT GROUNDWATER
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FIGURE 2

ECOLOGICAL CONCEPTUAL SITE MODEL

FWIA STEP IIC INVESTIGATION
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