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Table 1 - Chronology of Environmental Investigations
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey
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EVENT DATE RANGE

1. Preliminary Assessments/Site Investigations (PA/SI) 1988 - 1996

2. Remedial Investiations (RI) 1995 - 1998

3. Follow up activities on RI (additional sampling and/or focused 
remedial actions) 1990 - 2005
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Area
Site 

Number PICA Number Building 
Number

Site 
Description

Environmental 
Media Considered 

in Risk 
Assessment?

Qualitative Risk Evaluation: LOC Exceedances HHRA or ERA 
Needed?

69 94 Building 92 Surveillance 
Laboratory

Subsurface Soil and 
Groundwater

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Subsurface Soil Samples: No exceedance of NJ 
NRSRS or RSRS.
Groundwater Samples: 1 exceedance for TCE .  

No quantitative HHRA 
or ERA required.

117 96 Building 22 Precision Machine 
Shop Surface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: 2 exceedances for PAHs,        
COPCs identified; 

conduct quantitative 
HHRA and ERA.

123 98 Building 64 Metal Plating 
Shop

Surface and 
Subsurface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: 1 exceedance for Total PCBs; 
1 exceedance for benzo(a)pyrene.
Subsurface Soil Samples: 1 exceedance for Total 
PCBs.

COPCs identified; 
quantitative HHRA 
and ERA required.

60 101 Building 163 Photography 
Laboratory Surface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: No exceedance of NJ NRSRS 
or RSRS.

Quantitative HHRA 
and ERA conducted 

to evaluate 
unrestricted use..

145 114 Building 477
Explosive & 

Propellant Mix 
Area

Surface and 
Subsurface Soil, 

Groundwater, Sediment 
and Surface Water

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Sediment: LOC defined as the 1) lower of TELs (Smith, 1996) and LELs (OMEE, 1993) where they exist 2,) 
USEPA SQC for compounds without TELs or LELs, 3) USEPA Region 3 Industrial Soil RBCs.  

Surface water: LOC defined as the 1) lower of the Federal WQC and NJ SWQC where they exist, 2) USEPA 
Region 3 Tap Water RBCs.

Surface Soil Samples: No exceedances.
Subsurface Soil Samples: 1 exceedance for 2,4-DNT 
(20 ppm), 2,6-DNT (10 ppm) & thallium (179 ppm).
Groundwater Samples: Exceedances for several 
metals (primarily Hydropunch and unfiltered 
samples), 2 exceedances for RDX and 1 for TNT in 1 
monitoring well.
Sediment Samples: 1 exceedance for copper.
Surface Water Samples: 1 exceedance for several 
metals.                                                

COPCs identified; 
quantitative HHRA 
required. No ERA 

reqtured.

134 29 Building 302 Maintenance & 
Service Shops

Surface and 
Subsurface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: several exceedances for 
PAHs, 1 exceedance for lead.
Subsurface Soil Samples: No exceedances. 

COPCs identified; 
quantitative HHRA 
and ERA required.

136 29 Building 355 Metallurgy 
Laboratory

Surface Soil and 
Groundwater

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Surface Soil Samples: 2 exceedances for arsenic 
and mercury.
Groundwater Samples: 1 exceedance for 
manganese and lead.

COPCs identified; 
quantitative HHRA 
required.  No ERA 

required.

185 29 Building 350 Former 
Laboratory

Surface Soil and 
Groundwater

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Surface Soil Samples: No exceedances.                                                    
Groundwater Samples: No exceedances.

No quantitative HHRA 
or ERA required.

D

F

G
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Area
Site 

Number PICA Number Building 
Number

Site 
Description

Environmental 
Media Considered 

in Risk 
Assessment?

Qualitative Risk Evaluation: LOC Exceedances HHRA or ERA 
Needed?

J 175 158 Building 
3801

Helicopter 
Maintenance

Surface and 
Subsurface Soil, 

Groundwater, 
Sediment, and Surface 

Water

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Sediment: LOC defined as the 1) lower of TELs (Smith, 1996) and LELs (OMEE, 1993) where they exist 2,) 
USEPA SQC for compounds without TELs or LELs, 3) USEPA Region 3 Industrial Soil RBCs.  

Surface water: LOC defined as the 1) lower of the Federal WQC and NJ SWQC where they exist, 2) USEPA 
Region 3 Tap Water RBCs.

Surface Soil Samples: No exceedances. 
Subsurface Soil Samples: No exceedances.
Groundwater Samples: 1 exceedance for methylene 
chloride.
Sediment Samples: No exceedances.
Surface Water Samples: No exceedances.

No quantitative HHRA 
or ERA required.
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Area
Site 

Number PICA Number Building 
Number

Site 
Description

Environmental 
Media Considered 

in Risk 
Assessment?

Qualitative Risk Evaluation: LOC Exceedances HHRA or ERA 
Needed?

172 161
Adjacent to 

Building 
3328

Parking lot Surface and 
Subsurface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: No exceedances.                   
Subsurface Soil Samples: No exceedances.

No quantitative HHRA 
or ERA required.

174 161 Building 
3420

Former Sewage 
Treatment Plant

Surface and 
Subsurface Soil, 

Groundwater,  
Sediment, and Surface 

Water

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Sediment: LOC defined as the 1) lower of TELs (Smith, 1996) and LELs (OMEE, 1993) where they exist 2,) 
USEPA SQC for compounds without TELs or LELs, 3) USEPA Region 3 Industrial Soil RBCs.  

Surface water: LOC defined as the 1) lower of the Federal WQC and NJ SWQC where they exist, 2) USEPA 
Region 3 Tap Water RBCs.

Surface Soil Samples: No exceedances.             
Subsurface Soil Samples: No exceedances.            
Groundwater Samples: No exceedances.                                                                                                         
Sediment Samples: 4 exceedances for PAHs and 
metal, 3 exceedances for DDD, DDE, and DDT.
Surface Water Samples: 1 exceedance for 
aluminum, 2 exceedances for arsenic and sodium.

COPCs identified; 
Quantitative HHRA 
and ERA required.

186 161 Building 
3316

Fire House, 
Former Vehicle 
Maintenance 

Facility

Groundwater

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Groundwater Samples: 3 exceedances for iron, 2 
exceedances for manganese and sodium, 1 
exceedance for aluminum, chromium, lead, nickel, 
silver, n-nitrosodimethylamine, and PCE.

Quantitative HHRA 
required. No ERA 

required.

176 176 -- Little League 
Baseball Field

Surface and 
Subsurface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Sample: No exceedances.
Subsurface Soil Sample: 1 exceedance for 
benzo(a)pyrene.

Quantitative HHRA 
required for 

unrestricted use only. 
No ERA required.

1771 177 --
Sanitary Sewer 

Line Breaks/
Leaks

Subsurface Soil
Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Subsurface Soil Sample: 1 exceedance for 
benzo(a)pyrene.

No quantitative HHRA 
or ERA required; 

however, residential 
HHRA was evaluated.

N 10 53 -- Former Chemical 
Burial Area

Surface and 
Subsurface Soil and 

Groundwater

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Surface Soil Samples: No exceedances.
Subsurface Soil Samples: No exceedances.
Groundwater Samples: 3 exceedances for 
aluminum, 2 exceedances for manganese (naturally 
occurring minerals due to site geology)     

Quantitative HHRA 
required for 

unrestricted use only. 
No ERA required.

L

K
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Area
Site 

Number PICA Number Building 
Number

Site 
Description

Environmental 
Media Considered 

in Risk 
Assessment?

Qualitative Risk Evaluation: LOC Exceedances HHRA or ERA 
Needed?

O 164 183 Building 
1217

General Purpose 
Magazine Surface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: No exceedances. No quantitative HHRA 
or ERA is needed

27 69
Former 

Building T-
90

Salt Storage Area Surface Soil and 
Groundwater

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Groundwater Samples: 1 exceedance for sodium.
Surface Soil Samples: 1 exceedance for beryllium. 

No quantitative HHRA 
or ERA required.

119 69 Buildings 46, 
47 & 48

Propellant 
Storage Surface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: 2 exceedances for 
benzo(a)pyrene, 1 exceedance for 
benz(a)anthracene & benzo(b)fluoranthene

No quantitative HHRA 
or ERA required.

120 69 Building 50 Propellant 
Storage Surface Soil

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: 1 exceedance for three PAHs No quantitative HHRA 
or ERA required.

121 69 Building 57 Chemical Storage Surface Soil
Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Surface Soil Samples: 1 exceedance for four PAHs. No quantitative HHRA 
or ERA required.

-- PICA 2082 NA DU Scrap Storage 
Area

Surface Soil, 
Groundwater, 

Sediment, and Surface 
Water

Soil LOC is defined as exceedances of NJ NRSRS.  In cases where a site exhibited no exceedances of the NJ 
NRSRS, the site was compared to NJ RSRS to determine if a recommendation of NFA was appropriate for the 
site.  

Groundwater: LOC defined as the 1) lower of Federal and NJ MCLs, 2) higher of NJ Groundwater Quality 
Criteria or PQLs, 3) any non-zero MCLG. If these are unavailable, LOCs for groundwater are the lower of the 
Federal drinking water standards and health advisories and USEPA Region 3 Tap Water RBCs (10-6 target 
risk). 

Sediment: LOC defined as the 1) lower of TELs (Smith, 1996) and LELs (OMEE, 1993) where they exist 2,) 
USEPA SQC for compounds without TELs or LELs, 3) USEPA Region 3 Industrial Soil RBCs.  

Surface water: LOC defined as the 1) lower of the Federal WQC and NJ SWQC where they exist, 2) USEPA 
Region 3 Tap Water RBCs.

Surface Soil Sample: 1 exceedance for arsenic and 
several exceedances for thorium-232.
Groundwater Samples: 2 exceedances for aluminum 
and lead, 3 exceedances for iron and manganese 
(naturally occurring minerals due to site geology) and 
3 exceedances for arsenic.
Sediment Samples: 2 exceedances for several 
PAHs, several exceedances for metals. 
Surface Water Samples: 1 exceedance for several 
metals, 3 exceedances for iron and manganese.

Quantitative HHRA 
required. No ERA 

required.

1– Site 177 was established for the investigation of known sewer line breaks or leaks. These breaks/leaks are located throughout Picatinny.

2 – PICA Site  208 does not have a Site Number assigned to it.

COPC - Constituent of potential concern PRG - preliminary remediation goal
ERA - Ecological risk assessment RBC - risk based concentration
HHRA - Human health risk assessment SQC - Sediment quality criterion
LEL - Lowest effects level SWQC - Surface water quality criterion
LOC - Level of concern TEL - Threshold effects level
MCL - Maximum contaminant levels USEPA RSL - US Environmental Protection Agency regional screening level 
MCLG - Maximum contaminant levels groundwater WQC - Water quality criteria
NA - not applicable or not available
NFA - No further action
NJ NRSRS - New Jersey non-residential soil remediation standards
NJ RSRS - New Jersey residential soil remediation standards
PQL - practical quantitation limit

P
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Area Site 
Number

PICA
Number

HHRA
Conducted?

Media Land Use 
Scenario

Population Carcinogenic
 Risk Risk Drivers Noncarcinogenic 

Hazard
Hazard 
Drivers

Lead 
(detected in 

soil in 
mg/kg)*

69 94 no

Shallow Soil Current Outdoor Maintenance Worker 3.0E-06 NR <1 NH

Shallow Soil Future Industrial/Research Worker 4.0E-05 NR <1 NH

Total Soil Future Construction/Excavation 
Worker 2.0E-05 NR 1 NH

Surface Soil Current Outdoor Maintenance Worker 1.3E-05 NR <1 NH

Surface Soil Future Industrial/Research Worker 7.6E-05 NR <1 NH

Total Soil Future Construction/Excavation 
Worker 2.0E-06 NR <1 NH

Surface Soil Current Industrial/Research Worker 1.9E-06 NR <1 NH

Subsurface 
Soil Future Construction/Excavation 

Worker 1.4E-07 NR <1 NH

Soil Future Adult Resident 4.1E-06 NR <1 NH

Soil Future Child Resident 4.9E-06 NR <1 NH

Shallow Soil Current Maintenance Worker -- <1 NH

Shallow Soil Future Industrial/Research Worker -- <1 NH

Total Soil Future Construction/Excavation 
Worker -- 20

Manganese 

(inhalation) 3

Shallow Soil Current Outdoor Maintenance Worker 1E-06 NR <1 NH

Shallow Soil Future Industrial/Research Worker 1E-05 NR <1 NH

Total Soil Future Construction/Excavation 
Worker 1E-06 NR <1 NH

Shallow Soil Future Industrial/Research Worker NA -- 1 NH

Total Soil Future Construction/Excavation 
Worker NA -- <1

NH (post soil-
removal 
action)

185 29

no
Interim Remedial 
Action conducted 
2003 removing acid 
drain filter/concrete 
vault.

J 175 158 no

max = 183

134 29
mean = 333 

(surface soil) & 
242 (all soil)

136 29

HHRA max = 49

114 NA max = 174

F

60 101

D

Revised HHRA145

123 98

HHRA max = 420117 96

Revised HHRA max = 56

G

Revised HHRA

Revised HHRA
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Area Site 
Number

PICA
Number

HHRA
Conducted?

Media Land Use 
Scenario

Population Carcinogenic
 Risk Risk Drivers Noncarcinogenic 

Hazard
Hazard 
Drivers

Lead 
(detected in 

soil in 
mg/kg)*

172 161 no

174 161 HHRA Surface Soil Current Site Worker 6E-06 NR <1 NH max = 59.6

186 161 HHRA Groundwater Future Construction/Excavation 
Worker NA <1 NH --

Total Soil Future Adult Resident 1E-05 NR <1 NH

Total Soil Future Child Resident 9E-06 NR <1 NH

Total Soil Future Adult + Child Resident 2E-05 NR -- --

Total Soil Future Adult Resident 9E-06 NR <1 NH

Total Soil Future Child Resident 6E-06 NR <1 NH

Total Soil Future Adult + Child Resident 2E-05 NR NA NA

Surface Soil Current Industrial/Research Worker 1E-05 NR <1 NH

Total Soil Future Construction/Excavation 
Worker 6E-07 NR <1 NH

Groundwater 
Soil Future Adult Resident 6E-05 NR <1 NH

Groundwater 
Soil Future Child Resident 4E-05 NR 1 NH

Groundwater 
Soil Future Adult + Child Resident 1E-04 NR NA NA

Surface Soil Future Industrial Research Worker 2E-05 NR <1 NH

O 164 183 no

HHRA max = 22.8N 10 53

L

176 176

177 177

K

HHRA max = 22.2

HHRA max = 124
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Area Site 
Number

PICA
Number

HHRA
Conducted?

Media Land Use 
Scenario

Population Carcinogenic
 Risk Risk Drivers Noncarcinogenic 

Hazard
Hazard 
Drivers

Lead 
(detected in 

soil in 
mg/kg)*

27 69

no; limited potential 
for groundwater use 
as drinking water 
resource. 

Groundwater Future

119 69 no

120 69 no

121 69 no

Surface Soil
Air

Groundwater

Current/ 
Future Industrial/ Research Worker 1E-05 NR <1 NR

Groundwater Current/ 
Future

Construction/ Excavation 
Worker 1E-08 NR <1 NR

Surface 
Water

Sediment
Future On-Site Youth Visitor 

Chemical Risk 8E-06 NR <1 NR

Sediment Future On-Site Youth Visitor 
Radiological Risk 2E-06 NR NA NA

Groundwater
Sediment

Soil
Air

Future Adult Resident Chemical 
Risks 4E-04 Arsenic/ 

Groundwater 8.60 Manganese/ 
Groundwater

Groundwater
Sediment

Soil
Air

Future Child Resident Chemical 
Risks 3E-04 Arsenic/ 

Groundwater 25.00 Manganese/ 
Groundwater

Groundwater
Sediment

Soil
Air

Future Adult + Child Resident 
Chemical Risks 6E-04 Arsenic/ 

Groundwater NA NA

Sediment Future Adult Resident Radiological 
Risks 2E-05 NR NA NA

Sediment Future Child Resident Radiological 
Risks 4E-06 NR NA NA

Sediment Future Adult + Child Resident 
Radiological Risks 2E-05 NR NA NA

Blue shading indicates revised HHRA results (Shaw, 2005/2010)
Italics Italics indicate risk scenarios for land use/groundwater use that are not reasonbly anticipated future uses.

1 – Site 177 was established for the investigation of known sewer line breaks or leaks. These breaks/leaks are located 
throughout Picatinny.

2 – PICA Site 208 does not have a Site Number assigned to it

"--" = No value reported
*Lead data was obtained from Shaw 2010 25 Sites FS Vol. 2 (PTA_AE04.00031B)
HHRA - Human health risk assessment
NA - Not applicable
NH - No unacceptable hazard (Hazard Index less than or equal to 1)

NR - No unacceptable risk (risk is within or less than the acceptable risk range 10-6 to 10-4)

HHRA max = 279-- PICA 2082

P

3 - A review of other sites at Picatinny has shown that the hazard attributed to manganese has been overestimated in the Phase I RI (Shaw, 2005b. Feasibility Study for Sites 31 and 101. Prepared for U.S. Army 
Corps of Engineers, Baltimore

Qualitative evaluation concluded that dermal exposures to groundwater not expected to pose a risk to 
construction/excavation worker, future residents, or industrial research worker
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Evaluations for Select Sites 69, 
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Table B-1 - Site 69 - Predictive Surveillance Laboratory - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

CHPPM RRSE 
(Table D-2)

PICA 92-1S SS1 SS2 SS3 SS4 SSDUP

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

1997
Subsurface

1992
8 ft

1992
7 ft

1992
4.5 ft

1992
4.5 ft 1992

Acetone 70000 300000 NA NA NA 61000 NA NA NA 630000 ND ND 22 25 ND

Methylene Chloride 34 97 5600 560 56 360 96000 9600 960 3100 5.1 JB 5.6 JB 6.3 B 5.6 JB 5.2 JB

Aluminum 78000 NA NA NA NA 77000 NA NA NA 990000 5490 7350 8840 8920 5950

Arsenic (b) 19 19 61 6.1 0.61 34 240 24 2.4 380 4.1 4.03 7.29 14.7 3.12 5.24

Antimony 31 450 NA NA NA 31 NA NA NA 410 0.69 -- -- -- -- --

Barium 16000 59000 NA NA NA 15000 NA NA NA 190000 34 24.2 57 131 30.5 28.6

Calcium NA NA NA NA NA NA NA NA NA NA 13800 1230 2820 980 3210

Chromium (c) 120,000 NA NA NA NA 120000 NA NA NA 1500000 8.6 6.88 8.63 10.2 10.5 6.98

Chromium (d) 240 6100 29 2.9 0.29 230 560 56 5.6 3100 -- -- -- -- --

Cobalt 1600 590 37000 3700 370 23 190000 19000 1900 300 ND 6.39 7.45 10.1 ND

Copper 3100 45000 NA NA NA 3100 NA NA NA 41000 13 13.4 12.9 16.9 13.8 13.1

Iron NA NA NA NA NA 55000 NA NA NA 720000 10300 13000 16200 15000 10300

Lead 400 800 NA NA NA 400 NA NA NA 800 19 9.29 11.9 24.8 6.79 17.7

Magnesium NA NA NA NA NA NA NA NA NA NA 8770 1900 2220 2220 2450

Manganese 11000 5900 NA NA NA 1800 NA NA NA 23000 300 768 1640 591 304

Mercury 23 65 NA NA NA 10 NA NA NA 43 ND ND 0.11 ND 0.12

Nickel 1600 23000 1300000 130000 13000 1500 6400000 640000 64000 20000 13 7.22 8.48 10.1 15 6.24

Potassium NA NA NA NA NA NA NA NA NA NA 558 491 593 448 426

Selenium 390 5700 NA NA NA 390 NA NA NA 5100 ND 0.68 0.85 0.48 0.69

Silver 390 5700 NA NA NA 390 NA NA NA 5100 ND 1.66 3.21 2.13 2.27

Sodium NA NA NA NA NA NA NA NA NA NA 566 506 486 404 416

Vanadium 78 1100 NA NA NA 390 NA NA NA 5100 11.1 13.2 17.1 14 11.2

Zinc 23000 110000 NA NA NA 23000 NA NA NA 310000 37 29.5 42.9 116 40.9 31.2

TPH NA NA NA NA NA NA NA NA NA NA 192 55.8 ND 104 196

Notes:

Bold type = concentration exceeds the 2013 Non-Residential RSL at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL at 1x10-4 Target Cancer Risk or HI of 1.

Shading indicates concentration exceeds NJ Residential SRS.

c = Evaluated as Trivalent chromium (Cr+3).  D&M 1998 did not specify whether total, trivalent, or hexavalent chromium.  Assigned to trivalent by ARCADIS.

d = Evaluated as Hexavalent chromium (Cr+6)

B = detected in blank RSL = Regional Screening Levels

J = concentration should be considered estimated. SRS = Soil Remediation Standards

-- or NA = Not Available TCR = Total Cancer Risks

ND = Not Detected

*According to D&M 1998, data was not screened against NJ standards, as standards for subsurface soil data were unavailable; data was compared to background only

**NJ SRS: New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
***RSL column Notes:

1)  RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/
3)  NA = No RSL available.
4)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving conservative RSLs.
5)  TCR = Target Cancer Risk; HI = Hazard Index
6)  The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): aluminum, hexavalent chromium, cobalt, copper, iron, and nickel.

Subsurface Soil Data (D&M 1998, PTA.D&M.0038)

b = background value for arsenic at Picatinny Arsenal is 9.23 mg/kg.

Constituent

Current NJ SRS** 2013 RSLs***
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Table B-2 - Site 60 - Photography Laboratory - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

SS1 SS1-DUP SS2 SS3 SS4 SS5 SS6 60SS-1A 60SS-1A 60SS-1B 60SS-2A 60SS-2B 60SS-3A 60SS-3B 60SS-4A 60SS-4B

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1 1991 1991 1991 1991 1991 1991 1991 8/28/00

0 - 1 ft
12/19/03
0 - 1 ft

8/28/00
1 - 2 ft

9/15/00
0 - 1 ft

9/15/00
1 - 2 ft

9/15/00
0 - 1 ft

9/15/00
1 - 2 ft

9/15/00
0 - 1 ft

9/15/00
1 - 2 ft

Total TCL VOCs NA NA NA NA NA NA NA NA NA NA NA NA NA 0.002 JB NA 0.0031 0.002 J 0.003 J 0.003 J 0.004 J -- -- -- -- -- -- -- -- --

Total TCL BNAs NA NA NA NA NA NA NA NA NA NA NA NA NA 0.191 J NA NA NA NA NA NA -- -- -- -- -- -- -- -- --

Total non-TCL BNAs NA NA NA NA NA NA NA NA NA NA NA NA NA 31.00 JB NA NA NA NA NA NA -- -- -- -- -- -- -- -- --

4-Methyl-2-pentanone (MIBK) 1000 1000 50 NA NA NA NA NA 5300 NA NA NA 53000 -- -- -- -- -- -- -- NT 0.210 J NT NT NT NT NT NT NT

Benz(a)anthracene 0.9 4 500 0.6 2 15 1.5 0.15 NA 210 21 2.1 NA -- -- -- -- -- -- -- NT 0.0260 J NT NT NT NT NT NT NT

Benzo(a)pyrene 0.66 0.66 100 0.2 0.2 1.5 0.15 0.015 NA 21 2.1 0.21 NA -- -- -- -- -- -- -- NT 0.0330 J NT NT NT NT NT NT NT

Benzo(b)fluoranthene 0.9 4 50 0.6 2 15 1.5 0.15 NA 210 21 2.1 NA -- -- -- -- -- -- -- NT 0.0660 J NT NT NT NT NT NT NT

Benzo(g,h,i)perylene NA NA NA 380000 30000 NA NA NA NA NA NA NA NA -- -- -- -- -- -- -- NT 0.0260 J NT NT NT NT NT NT NT

Benzo(k)fluoranthene 0.9 4 500 6 23 150 15 1.5 NA 2100 210 21 NA -- -- -- -- -- -- -- NT 0.0240 J NT NT NT NT NT NT NT

Chrysene 9 40 500 62 230 1500 150 15 NA 21000 2100 210 NA -- -- -- -- -- -- -- NT 0.0430 J NT NT NT NT NT NT NT

Fluoranthene 2300 10000 100 2300 24000 NA NA NA 2300 NA NA NA 22000 -- -- -- -- -- -- -- NT 0.0930 J NT NT NT NT NT NT NT

Naphthalene 230 4200 100 6 17 360 36 3.6 140 1800 180 18 620 -- -- -- -- -- -- -- NT 0.370 J NT NT NT NT NT NT NT

Phenanthrene NA NA NA NA 300000 NA NA NA NA NA NA NA NA -- -- -- -- -- -- -- NT 0.030 J NT NT NT NT NT NT NT

Pyrene 1700 10000 100 1700 18000 NA NA NA 1700 NA NA NA 17000 -- -- -- -- -- -- -- NT 0.060 J NT NT NT NT NT NT NT

Aluminum NA NA NA 78000 NA NA NA NA 77000 NA NA NA 990000 -- -- -- -- -- -- -- NT 5490 NT NT NT NT NT NT NT

Antimony 14 340 NA 31 450 NA NA NA 31 NA NA NA 410 ND ND ND ND ND 5.2 J ND NT 0.270 J NT NT NT NT NT NT NT

Arsenic (b) 20 20 NA 19 19 61 6.1 0.61 34 240 24 2.4 380 1.3 J 1.7 J 1.2 J 1.5 J 1.5 J 1.3 J 0.82 J NT 2.30 NT NT NT NT NT NT NT

Barium 700 47000 NA 16000 59000 NA NA NA 15000 NA NA NA 190000 27.7 J 24.9 J 23.2 32.5 J 41.2 J 35.1 J 39.4 J NT 28.9 NT NT NT NT NT NT NT

Beryllium 1 1 NA 16 140 140000 14000 1400 160 690000 69000 6900 2000 0.31 J 0.32 J 0.28 J 0.41 J 0.32 J 0.31 J 0.31 J -- -- -- -- -- -- -- -- --

Cadmium 39 100 NA 78 78 180000 18000 1800 70 930000 93000 9300 800 ND ND ND ND ND ND ND NT 0.140 J NT NT NT NT NT NT NT

Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- -- NT 1680 NT NT NT NT NT NT NT

Chromium (c) 240 6100 NA 120000 NA NA NA NA 120000 NA NA NA 1500000 -- -- -- -- -- -- -- NT 13.3 NT NT NT NT NT NT NT

Chromium (d) NA NA NA 240 6100 29 2.9 0.29 230 560 56 5.6 3100 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chromium (e) NA NA NA NA NA NA NA NA NA NA NA NA NA 2.9 1.9 J 1.9 3.5 4.2 3.6 3.8 -- -- -- -- -- -- -- -- --

Cobalt NA NA NA 1600 590 37000 3700 370 23 190000 19000 1900 300 -- -- -- -- -- -- -- NT 5.00 J NT NT NT NT NT NT NT

Copper 600 600 NA 3100 45000 NA NA NA 3100 NA NA NA 41000 20.3 24.7 15.7 49.4 110 32.8 39 NT 19.5 NT NT NT NT NT NT NT

Iron NA NA NA NA NA NA NA NA 55000 NA NA NA 720000 -- -- -- -- -- -- -- NT 10100 NT NT NT NT NT NT NT

Lead 400 600 NA 400 800 NA NA NA 400 NA NA NA 800 19.3 24.2 14.8 28.2 49 22 28 NT 22.6 NT NT NT NT NT NT NT

Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- -- NT 1890 NT NT NT NT NT NT NT

Mercury 14 270 NA 23 65 NA NA NA 10 NA NA NA 43 1.18 0.7 0.5 2.15 5.3 1.11 1.42 NT 0.350 J NT NT NT NT NT NT NT

Nickel 250 2400 NA 1600 23000 1300000 130000 13000 1500 6400000 640000 64000 20000 6.8 J 6.3 J 5.4 J 7.8 8.1 J 6.2 J 6.7 J NT 8.70 NT NT NT NT NT NT NT

Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- -- NT 484 J NT NT NT NT NT NT NT

Silver 110 4100 NA 390 5700 NA NA NA 390 NA NA NA 5100 ND ND ND 8.6 2.2 J ND ND NT 12.7 J NT NT NT NT NT NT NT

Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- -- NT 31.6 J NT NT NT NT NT NT NT

Thallium NA NA NA 5 79 NA NA NA 0.78 NA NA NA 10 1.8 1.4 J 2.2 2.3 3.2 1.4 J ND -- -- -- -- -- -- -- -- --

Vanadium 370 7100 NA 78 1100 NA NA NA 390 NA NA NA 5100 -- -- -- -- -- -- -- NT 14.3 NT NT NT NT NT NT NT

Zinc 1500 1500 NA 23000 110000 NA NA NA 23000 NA NA NA 310000 28.5 30.2 20 58.2 88.9 37.3 43.9 NT 43.7 NT NT NT NT NT NT NT

Notes:

Bold type = concentration exceeds the 2013 Non-Residential RSL at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL at 1x10-4 Target Cancer Risk or HI of 1.

Shading indicates concentration exceeds NJ Residential SRS.

c = Evaluated as Trivalent chromium (Cr+3).  Shaw 2005 did not specify whether total, trivalent, or hexavalent chromium.  Assigned to trivalent by ARCADIS.

d = Evaluated as Hexavalent chromium (Cr+6)

e = Evaluated as Total chromium

B = detected in blank RSL = Regional Screening Levels

BNA = Base/Neutral/Acid Compounds SRS = Soil Remediation Standards

J = concentration should be considered estimated. TCR = Total Cancer Risks

-- or NA = Not Available TCL = Target Compound List

ND = Not Detected VOC = Volatile Organic Compound

NT = Not Tested

*Levels of Concern (LOC) based on New Jersey Administrative Code 7:26D as reported in Shaw 2005 (PTA.TO17.0070M).  Do not have information on what criteria 1991 soil samples were compared against

**NJ SRS: New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
***RSL column Notes:

1)  RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/
2)  RSLs protective of noncarcinogenic effects reflect a hazard index of 1
3)  NA = No RSL available.
4)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving conservative RSLs.
5)  TCR = Target Cancer Risk; HI = Hazard Index
6)  The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): aluminum, hexavalent chromium, cobalt, copper, iron, and nickel.

b = background value for arsenic at Picatinny Arsenal is 9.23 mg/kg.

Constituent

Former Levels of Concern
for Soil Cleanup* Current NJ SRS** 2013 RSLs*** 2005 Surface Soil Data (Shaw 2005, PTA.TO17.0070M)
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Table B-3 - Site 176 - Little League Baseball Field (1) - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

LLBFSS-A LLBFSS-B LLBFSS-C LLBFSS-D 176SB-1B 176SB-2B 176SB-3B 176SB-3B DUP

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1 4/17/96 4/17/96 4/17/96 4/17/96 10/27/00

2 - 4 ft
10/27/00
2 - 4 ft

10/27/00
2 - 4 ft

10/27/00
2 - 4 ft

Bis (2-ethylhexyl) phthalate 49 210 100 35 140 3500 350 35 1200 12000 1200 120 12000 0.62 a -- -- -- 0.320 J 0.0810 J 0.300 J 0.220 J

Di-n-butyl phthalate 5700 10000 100 6100 68000 NA NA NA 6100 NA NA NA 62000 1.3 a 1.0 a -- 1.1 a -- -- -- --

Acenaphthene 3400 10000 100 3400 37000 NA NA NA 3400 NA NA NA 33000 -- -- -- -- 0.0840 J 0.410 U 0.460  U 0.400 U

Anthracene 10000 10000 100 17000 30000 NA NA NA 17000 NA NA NA 170000 -- -- -- -- 0.200 J 0.410 U 0.460  U 0.400 U

Benz(a)anthracene 0.9 4 500 0.6 2 15 1.5 0.15 NA 210 21 2.1 NA -- -- -- -- 0.530 0.410 U 0.460  U 0.400 U

Benzo(a)pyrene 1 1 100 0.2 0.2 1.5 0.15 0.015 NA 21 2.1 0.21 NA -- -- -- -- 0.470 0.410 U 0.460  U 0.400 U

Benzo(b)fluoranthene 0.9 4 50 0.6 2 15 1.5 0.15 NA 210 21 2.1 NA -- -- -- -- 0.670 0.410 U 0.460  U 0.400 U

Benzo(g,h,i)perylene NA NA NA 380000 30000 NA NA NA NA NA NA NA NA -- -- -- -- 0.270 J 0.410 U 0.460  U 0.400 U

Benzo(k)fluoranthene 0.9 4 500 6 23 150 15 1.5 NA 2100 210 21 NA -- -- -- -- 0.250 J 0.410 U 0.460  U 0.400 U

Carbazol NA NA NA 24 96 NA NA NA NA NA NA NA NA -- -- -- -- 0.110 J 0.410 U 0.460  U 0.400 U

Chrysene 9 40 500 62 230 1500 150 15 NA 21000 2100 210 NA -- -- -- -- 0.610 0.410 U 0.460  U 0.400 U

Dibenze(a,h)anthracene 0.66 0.66 100 0.2 0.2 1.5 0.15 0.015 NA 21 2.1 0.21 NA -- -- -- -- 0.0710 J 0.410 U 0.460  U 0.400 U

Fluoranthene 2300 10000 100 2300 24000 NA NA NA 2300 NA NA NA 22000 -- -- -- -- 1.30 0.410 U 0.460  U 0.400 U

Fluorene 2300 10000 100 2300 24000 NA NA NA 2300 NA NA NA 22000 -- -- -- -- 0.0930 J 0.410 U 0.460  U 0.400 U

Indeno(1,2,3-c,d)pyrene 1 4 500 0.6 2 15 1.5 0.15 NA NA NA NA NA -- -- -- -- 0.320 J 0.410 U 0.460  U 0.400 U

Phenanthrene NA NA NA NA 300000 NA NA NA NA NA NA NA NA -- -- -- -- 0.900 0.410 U 0.460  U 0.400 U

Pyrene 1700 10000 100 1700 18000 NA NA NA 1700 NA NA NA 17000 -- -- -- -- 1.00 0.410 U 0.460  U 0.400 U

Aluminum NA NA NA 78000 NA NA NA NA 77000 NA NA NA 990000 3310 4470 4120 5580 12900 J 27000 J 19900 J 18000 J

Antimony 14 340 NA 31 450 NA NA NA 31 NA NA NA 410 -- -- -- -- 0.980 J 1.90 J 0.880 J 0.950 J

Arsenic (b) 20 20 NA 19 19 61 6.1 0.61 34 240 24 2.4 380 1.30 2.40 1.20 2.10 3.80 J 3.80 J 2.30 J 3.20 J

Barium 700 47000 NA 16000 59000 NA NA NA 15000 NA NA NA 190000 16.0 22.0 21.0 25.0 70.9 J 145 J 70.2 J 55.9 J

Beryllium 1 1 NA 16 140 140000 14000 1400 160 690000 69000 6900 2000 0.270 0.370 0.280 0.370 -- -- -- --

Cadmium 1 100 NA 78 78 180000 18000 1800 70 930000 93000 9300 800 0.720 0.680 3.80 0.830 1.20 J 0.0600 J 0.280 U 0.240 U

Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA 1100 870 2200 1800 3110 J 2940 J 1550 J 1310 J

Chromium (c) NA NA NA 120,000 NA NA NA NA 120000 NA NA NA 1500000 6.40 8.40 21.0 11.0 17.3 J 35.5 J 30.9 J 28.9 J

Chromium (d) NA NA NA 240 6100 29 2.9 0.29 230 560 56 5.6 3100 -- -- -- -- -- -- -- --

Cobalt NA NA NA 1600 590 37000 3700 370 23 190000 19000 1900 300 3.70 4.50 5.40 6.50 7.50 J 25.6 J 12.0 J 11.8 J

Copper 600 600 NA 3100 45000 NA NA NA 3100 NA NA NA 41000 9.80 15.0 23.0 14.0 17.5 J 10.9 J 24.7 J 9.10 J

Iron NA NA NA NA NA NA NA NA 55000 NA NA NA 720000 10200 13000 13300 2220 20500 J 39800 J 28600 J 31500 J

Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA 1130 1290 2380 1820 2910 J 5420 J 3000 J 2830 J

Manganese NA NA NA 11000 5900 NA NA NA 1800 NA NA NA 23000 173 236 236 255 -- -- -- --

Mercury 14 270 NA 23 65 NA NA NA 10 NA NA NA 43 0.0230 J 0.0400 J 0.170 -- 0.110 J 0.120 U 0.140 U 0.120 U

Nickel 250 2400 NA 1600 23000 1300000 130000 13000 1500 6400000 640000 64000 20000 5.40 7.30 7.90 9.70 10.5 J 21.8 J 16.3 J 15.7 J

Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA 290 360 360 460 990 J 1440 J 788 J 634 J

Selenium 63 3100 NA 390 5700 NA NA NA 390 NA NA NA 5100 -- -- -- -- 1.60 J 2.40 J 2.00 J 2.10 J

Silver 110 4100 NA 390 5700 NA NA NA 390 NA NA NA 5100 -- 0.530 J 1.10 J -- 0.340 J 0.620 U 0.700 U 0.610 U

Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA 24.0 J -- 33.0 J 40.0 J 149 J 164 J 86.6 J 117 J

Zinc 1500 1500 NA 23000 110000 NA NA NA 23000 NA NA NA 310000 25.0 36.0 40.0 32.0 437 J 45.0 J 33.6 J 26.3 J

Notes:

Italic type = concentration exceeds 2013 Residential RSL at 1x10-4 Target Cancer Risk or HI of 1.

Shading indicates concentration exceeds NJ Residential SRS.

c = Evaluated as Trivalent chromium (Cr+3).  ICF 1998 and Shaw 2005 did not specify whether total, trivalent, or hexavalent chromium.  Assigned to trivalent by ARCADIS.

d = Evaluated as Hexavalent chromium (Cr+6)

J = concentration should be considered estimated. SRS = Soil Remediation Standards

-- or NA = Not Available TCR = Total Cancer Risks

RSL = Regional Screening Levels U = Non-detect; value is detection limit

*Levels of Concern (LOC) based on New Jersey Administrative Code 7:26D as reported in ICF 1998 (PTA.TO01.0013)

**NJ SRS: New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
1)  RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/
2)  RSLs protective of noncarcinogenic effects reflect a hazard index of 1
3)  NA = No RSL available.
4)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving conservative RSLs.
5)  TCR = Target Cancer Risk; HI = Hazard Index
6)  The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): aluminum, hexavalent chromium, cobalt, copper, iron, and nickel.

a = the associated laboratory blank data was not reported for concentrations less than the sample quantitation limit; therefore the detected sample concentration should be considered suspect. 

(1) Dataset does not include soil samples collected in 1991, including 18 soil samples were collected from the 6-12 inch horizon and analyzed for acid/base neutral compounds, metals, and PCBs.  Four of the samples from the left field area had low levels of PCBs from 170 ppb to 195 ppb.  All other parameters were below detection limits, except for metals which were 
reportedly within the range of levels for natural background.  The samples were not analyzed for explosives.   Twelve additional samples were obtained from the Little League Baseball Field in 1991 as part of a risk assessment to determine potential risks to individuals using the field.  TPH ranged from ND to 54 ppm.  All other constituents were within background levels ecept 
for DDT (0.33 ppm), DDE (0.033 ppm) obtained from the left outfield, and zinc at 1,200 ppm, obtained in the left infield, possibly due to the galvanized backstop fence.  The risk assessment concluded that the risks to individuals playing at or using the field were negligible, both for carcinogenic and non-carcinogenic constituents (ICF 1998, PTA.TO01.0013). These data could 
not be located in the adminstrative record.

2005 Subsurface Soil Data
(Shaw 2005, PTA.T017.00560)

b = background value for arsenic at Picatinny Arsenal is 9.23 mg/kg.

Surface Soil Data
(ICF 1998, PTA.TO01.0013)
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Table B-4 - Site 164 - Storage Magazine - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

1217SS-A 1217SS-B 1217SS-C

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1 5/23/97 5/23/97 5/23/97

Nitrate 2 2 NA NA NA NA NA NA 130000 NA NA NA 1600000 -- -- 2.20

Aluminum NA NA NA 78000 NA NA NA NA 77000 NA NA NA 990000 2530 5810 6700

Arsenic (b) 20 20 NA 19 19 61 6.1 0.61 34 240 24 2.4 380 8.50 3.30 3.90

Barium 700 47000 NA 16000 59000 NA NA NA 15000 NA NA NA 190000 21.3 23.0 27.7

Beryllium 1 1 NA 16 140 140000 14000 1400 160 690000 69000 6900 2000 -- 0.0900 J 0.300

Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA 6370 432 1330

Chromium (c) NA NA NA 120,000 NA NA NA NA 120000 NA NA NA 1500000 1.70 6.60 9.60

Chromium (d) NA NA NA 240 6100 29 2.9 0.29 230 560 56 5.6 3100 -- -- --

Cobalt NA NA NA 1600 590 37000 3700 370 23 190000 19000 1900 300 2.30 2.50 6.50

Copper 600 600 NA 3100 45000 NA NA NA 3100 NA NA NA 41000 3.60 5.40 13.2

Iron NA NA NA NA NA NA NA NA 55000 NA NA NA 720000 6530 7970 14300

Lead 400 600 NA 400 800 NA NA NA 400 NA NA NA 800 4.40 J 8.50 18.8

Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA 4030 682 1850

Manganese NA NA NA 11000 5900 NA NA NA 1800 NA NA NA 23000 48.7 112 255

Mercury 14 270 NA 23 65 NA NA NA 10 NA NA NA 43 0.00510 J 0.0230 J 0.00370 J

Nickel 250 2400 NA 1600 23000 1300000 130000 13000 1500 6400000 640000 64000 20000 3.30 4.20 9.70

Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA 3140 242 439

Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA 128 -- 40.8 J

Thallium NA NA NA 5 79 NA NA NA 0.78 NA NA NA 10 1.30 -- --

Vanadium 370 7100 NA 78 1100 NA NA NA 390 NA NA NA 5100 4.60 11.9 18.1

Zinc 1500 1500 NA 23000 110000 NA NA NA 23000 NA NA NA 310000 13.6 21.0 163

Notes:

Bold type = concentration exceeds the 2013 Non-Residential RSL at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL at 1x10-4 Target Cancer Risk or HI of 1.

Shading indicates concentration exceeds NJ Residential SRS.

c = Evaluated as Trivalent chromium (Cr+3).  ICF 1998 did not specify whether total, trivalent, or hexavalent chromium.  Assigned to trivalent by ARCADIS.

d = Evaluated as Hexavalent chromium (Cr+6)

J = concentration should be considered estimated. SRS = Soil Remediation Standards

--  or NA = Not Available TCR = Total Cancer Risks

RSL = Regional Screening Levels

*Levels of Concern (LOC) based on New Jersey Administrative Code 7:26D as reported in ICF 1998 (PTA.TO01.0013)

**NJ SRS: New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
1)  RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/
2)  RSLs protective of noncarcinogenic effects reflect a hazard index of 1
3)  NA = No RSL available.
4)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving conservative RSLs.
6)  The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): aluminum, hexavalent chromium, cobalt, copper, iron, and nickel.

Surface Soil Data
(ICF 1998, PTA.TO01.0013)
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b = background value for arsenic at Picatinny Arsenal is 9.23 mg/kg.

Constituent

Former Levels of Concern
for Soil Cleanup* Current NJ SRS** 2013 RSLs***



Page 1 of 2

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Non- 
cancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Non- 
cancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Non- 
cancer
HI = 1

Methylene chloride 34 97 5,600 560 56 360 96,000 9,600 960 3,100 1 0.012 U 0.012 U 0.017 - 97,400 9,740 974 4,250 760 0.012 U 0.025 B 0.012 U - - - - - -
Toluene 6,300 91,000 - - - 5,000 - - - 45,000 - - - - - - - - 56,600 0.67 0.00078 U 0.0014 0.00078 U - - - - - -
Trichlorofluoromethane 23,000 340,000 - - - 790 - - - 3,400 - - - - - - - - 212,000     610,000 0.0059 U 0.012 0.0059 U - - - - - -
2,4,6-Trinitrotoluene - - 1,900 190 19 36 7,900 790 79 420 - - - - - 6,030 603 60.3 323 - - - - - - - - - -
Aminodinitrotoluene - - - - - 150 - - - 1,900 - - - - - - - - 1,380 - - - - - - - - - -
Anthracene 17,000 30,000 - - - 17,000 - - - 170,000 - - - - - - - - 153,000 - - - - 0.03162 0.05 J - - - -
Benz(a)anthracene 0.6 2 15 1.5 0.15 - 210 21 2 - - - - - - 195 20 1.95 - - - - - 0.0317 0.18 J 0.09 J - - -
Benzo(a)pyrene 0.2 0.2 1.5 0.15 0.015 - 21 2.1 0.21 - - - - - - 20 2 0.195 - - - - - 0.0319 0.17 J 0.07 J - - -
Benzo(b)fluoranthene 0.6 2 15 1.5 0.15 - 210 21 2 - - - - - - 195 20 1.95 - - - - - 0.0272 0.26 J 0.1 J - - -
Benzo(g,h,i)perylene 380,000 30,000 - - - - - - - - - - - - - - - - 15,300 - - - - 0.29 0.13 J 0.05 J - - -
Benzo(k)fluoranthene 6 23 150 15 1.5 - 2,100 210 21 - - - - - - 1,950 195 19.5 - - - - - 0.0272 0.12 J 0.05 J - - -
Bis(2-ethylhexyl)phthalate 35 140 - - 35 1,200 12,000 1,200 120 12,000 - - - - - 10,900 1,090 109 10,900 2 0.62 U 1 0.62 U - - - - - -
Butyl Benzyl Phthalate 1,200 14,000 - - 260 12,000 91,000 9,100 910 120,000 - - - - - 80,200 8,020 802 109,000 - - - - 11 0.05 J - - - -
Carbazole 24 96 - - - - - - - - - - - - - 7,620 762 76.2 - - - - - 140 0.04 J - - - -
Chrysene 62 230 1,500 150 15 - 21,000 2,100 210 - - - - - - 19,500 1,950 195 - - - - - 0.0571 0.26 J 0.11 J - - -
Dibenz(a,h)anthracene 0.2 0.2 - - 0.015 - 21 2 0 - - - - - - 20 2 0.195 - - - - - 0.00622 0.04 J - - - -
Di-n-butyl phthalate 6,100 68,000 - - - 6,100 - - - 62,000 - - - - - - - - 54,500 - - - - 11 0.12 J - - - -
1,2-Dichlorobenzene 5,300 59,000 - - - 1,900 - - - 9,800 - - - - - - - - 63,700 - - - - 0.34 0.04 J 0.1 J - - -
1,3-Dichlorobenzene 5,300 59,000 240 24 2.4 1,900 - - - - - - - - - - - - - - - - - 1.7 - 0.09 J - - -
1,4-Dichlorobenzene 5 13 240 24 2.4 3,500 1,200 120 12 25,000 - - - - - 14,500 1,450 145 49,600 - - - - 0.35 0.12 J 0.16 J - - -
Fluoranthene 2,300 24,000 - - - 2,300 - - - 22,000 - - - - - - - - 20,400 - - - - 0.06423 0.38 J 0.22 J - - -
Fluorene 2,300 24,000 - - - 2,300 - - - 22,000 - - - - - - - - 20,400 - - - - - - - - - -
Indeno(1,2,3-cd)pyrene 0.6 2 15 1.5 0.2 - 210 21 2 - - - - - - 195 20 1.95 - - - - - - 0.11 J - - - -
2-Methylnaphthalene 230 2,400 - - - 230 - - - 2,200 - - - - - - - - 2,040 - - - - 0.0202 0.09 J - - - -
4-Methylphenol 31 340 - - - 6,100 - - - 62,000 - - - - - - - - 54,500 - - - - - - - - - -
Naphthalene 6 17 360 36 3.6 140 1,800 180 18 620 - - - - - 34,300 3,430 343 10,200 - - - - 0.48 0.06 J - - - -
Phenanthrene - 300,000 - - - - - - - - - - - - - - - - 15,300 0.0419 0.033 U 0.057 0.033 U 0.0419 0.26 J 0.12 J - - -
Pyrene 1,700 18,000 - - - 1700 - - - 17,000 - - - - - - - - 15,300 0.053 0.033 U 0.085 0.075 0.053 0.37 J 0.16 J - - -
4,4'-DDD 3 13 200 20 2.0 - 720 72 7 - - - - - 0.23 JD 635 64 6.35 1,090 0.00354 - 0.055 C - 0.00354 0.04 D 0.03 JD - - -
4,4'-DDE 2 9 140 14 1.4 - 510 51 5 - - - - - - 448 45 4.48 - 0.00142 - 0.0294 C - 0.00142 0.37 D 0.06 D - - -
4,4'-DDT 2 8 170 17 1.7 36 700 70 7 430 - - - - 5.2 D 535 54 5.35 325 0.007 - 0.0144 C - 0.007 0.25 D 0.07 D - - -
Aluminum 78,000 - - - - 77,000 - - - 990,000 2,000,000 5,680 9,490 6,990 - - - - 708,000 2,000,000 4,370 6,950 17,900 - - - - 3,500 3,610
Antimony 31 450 - - - 31 - - - 410 340 0.347 0.1 U 0.741 - - - - 283 2 0.1 U 0.333 0.1 U - - - - 1.2 U 1.3 U
Arsenic 19 19 61 6.1 0.6 34 240 24 2.4 380 20 3.7 3.17 6.92 - 121 12 1.21 195 16 6.6 8.07 35 - - - - 9.7 2.3
Barium 16,000 59,000 - - - 15,000 - - - 190,000 47,000 31.8 72.4 48.9 - - - - 142,000 140,000 150 73.9 76 - - - - 52.4 23 J
Beryllium 16 140 140,000 14,000 1,400 160 690,000 69,000 6,900 2,000 2 1 U 0.907 0.5 U - 26,400,000 2,640,000 264000 1,420 4,100 0.5 U 131 1.08 - - - - 1.1 0.38 J
Boron - - - - - 16,000 - - - 200,000 - - - - - - - - 142,000 180,000 5.91 U 11.3 5.91 U - - - - - -
Cadmium 78 78 180,000 18,000 1,800 70 930,000 93,000 9,300 800 - - - - - 35,200,000 3,520,000 352000 632 -  - - - - - - - 0.79 0.33
Calcium - - - - - - - - - - 4,000,000 1,300 1,940 5,510 - - - - - 4,000,000 1,400 2,020 6,480 - - - - 806 525 JE
Chromium (III) 120,000 - - - - 120,000 - - - 1,500,000 6,100 9.8 18.8 35.7 - - - - - 26 8.18 22.1 19.7 - - - - 3.6 3
Chromium (VI) 240 6,100 29 2.9 0.3 230 560 56 6 3,100 - 9.8 18.8 35.7 - 396 40 3.96 2,120 - 8.18 22.1 19.7 - - - - 3.6 3
Cobalt 1,600 590 37,000 3,700 370 23 190,000 19,000 1,900 300 41,000 5.49 18.6 8.69 - 7,050,000 705,000 70500 212 41,000 35.8 16.5 11.2 - - - - 8.9 3.6 J
Copper 3,100 45,000 - - - 3100 - - - 41,000 600 19.5 25.7 23.4 - - - - 28,300 27.2 5.32 26.1 31.6 - - - - 17.4 13.4
Iron - - - - - 55,000 - - - 720,000 610,000 15,200 22,300 16,100 - - - - 496,000 67,600 19,800 14,400 23,800 - - - - 29,500 8,820
Lead 400 800 - - - 400 - - - 800 600 19.5 10.6 59.6 - 23,300 2,330 233 - 38.8 10 38.1 8.59 - - - - 18.9 9
Magnesium - - - - - - - - - - 800,000 1,980 2,630 3,190 - - - - - 800,000 1,060 1,460 6,510 - - - - 852 794
Manganese 11,000 5,900 - - - - - - - - 41,000 242 468 362 - - - - 17,000 832 2,390 508 270 - - - - 1200 457
Mercury 23 65 - - - 9.4 - - - 40 270 0.0662 0.0728 0.263 0.48 - - - 113 0.249 0.05 U 0.624 0.05 U 0.249 3.1 2.1 0.04 J 0.032 J 0.036 J
Nickel 1,600 23,000 1,300,000 130,000 13,000 1,500 6,400,000 640,000 64,000 20,000 2,400 8.43 13.4 14.1 - 244,000,000 24,400,000 2440000 14,200 17.2 54.3 13.8 18 - - - - 7.6 4.9 J
Potassium - - - - - - - - - - 1,000,000 777 1,050 932 - - - - - 1,000,000 345 726 3,330 - - - - 201 J 214 JE
Selenium 390 5,700 - - - 390 - - - 5,100 3,100 0.25 U 0.5 U 1.62 - - - - 3,540 10,000 1.27 1.24 J 12.1 - - - - 0.61 U 0.63 U
Silver 390 5,700 - - - 390 - - - 5,100 4,100 1.76 I 1.21 I 4.1 4.5 - - - 3,540 1 0.589 U 13.8 0.589 U 1 55.9 D 26.6 0.62 U 0.61 U 0.63 U
Sodium - - - - - - - - - - 1,000,000 161 184 392 - - - - - 1,000,000 485 705 619 - - - - 608 U 632 U
Strontium - - - - - 47,000 - - - 610,000 1,200,000 12.7 9.24 26 - - - - 425,000 1,200,000 15.6 22.7 38 - - - - - -
Thallium 5 79 - - - 0.78 - - - 10 - - - - - - - - 7 140 0.174 0.1 U 0.176 - - - - 1.5 1 J
Titanium - - - - - - - - - - 8,200,000 596 491 425 - - - - - 8,200,000 379 385 839 - - - - - -
Vanadium 78 1,100 - - - 390 - - - 5,100 7,100 18.7 30.6 23.3 - - - - 3,570 14,000 27.4 20.8 36.7 - - - - 15.1 6.4
Zinc 23,000 110,000 - - - 23,000 - - - 310,000 1,500 40.3 47.8 146 - - - - 212,000 171 53.7 146 64.9 - - - - 169 68.9
Zirconium - - - - - 6 - - - 82 - 5.2 2.5 U 2.5 U - - - - 57 - - - - - - - - - -
Gross alpha (pCi/g) - - - - - - - - - - - - - - - - - - - - - 2.28 - - - - - - -
Gross beta (pCi/g) - - - - - - - - - - - - - - - - - - - - - 3.8 - - - - - - -
Cesium-137 (pCi/g) - - - - - - - - - - - - - - - 162 16.2 1.62 - - - 0.19 - 0.56 2.54 0.58 - - -
Radium-226 (pCi/g) - - - - - - - - - - - - - - 0.37 J 4.7 0.47 0.047 - - - 0.517 - 1.13 0.84 J 0.77 J - - -
Uranium (mg/kg) - - - - - 230 - - - 3,000 - - - - - - - - - - - 0.693 - - - - - - -
Urainum-238 (pCi/g) - - - - - - - - - - - - - - - 415 41.5 4.15 - - - 0.353 - - - - - - -
Urainum-235 (pCi/g) - - - - - - - - - - - - - - - 291 29.1 2.91 - - - 0.016 - - - - - - -
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Table B-5 - Site 174 - Building 3420, Old Sewage Treatment Plant - Analytical Surface Soil and Sediment Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Constituent

Current NJ SRS 
(1) 2013 Soil RSLs (2)

Surface Soil Samples

2014 Sediment Criteria (8)

Sediment Samples

(from Appendix A Table 13-24 in Shaw 2010) (3) (from Appendix A Table 2 
in Shaw 2010) (6)   (from Appendix A Table 13-26 in Shaw 2010) (5) (from Appendix A Table 2 in Shaw 2010) (6)
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Table B-5 - Site 174 - Building 3420, Old Sewage Treatment Plant - Analytical Surface Soil and Sediment Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

(1) New Jersey Soil Remediation Standard (SRS): New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
(2) Regional screening level (RSL) column:

b) RSLs protective of noncarcinogenic effects reflect a hazard index (HI) of 1. RSLs based on carcinogenic endpoints are presented based on target cancer risk (TCR) within EPAs acceptable cancer risk range (10-6 to 10-4).
c) "-" = RSL not available (NA)
d) Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving a conservative RSL.

f) Chromium concentrations were compared to Cr(III) and Cr(VI) RSLs

a) "-" = Not tested

a) LOCs = See the "ARARs and Other Guidance to be Considered for Picatinny Arsenal Phase II Surface and Subsurface Soil" table for a complete list of LOC values

a) Benzo(g,h,i)perylene and phenanthrene levels compared to pyrene's sediment criteria. 
b) Cesium-137 levels compared to Cesium-137+D risk-based criteria
c) Urainum-238 levels compared to uranium-238+D risk-based criteria.
d) Uranium-235 levels compared to uranium-235+D risk-based criteria.

Bold type = concentration exceeds the 2013 Non-Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1.
Shading indicates concentration exceeds NJ Non-Residential SRS (soil only).

Data Flags/Qualifiers
B = Analyte found in the blanks as well as the sample M = The high spike recovery is high
C = Analysis is confirmed N = High spike recovery is low
D = Compound identified in an analysis at a secondary dilution factor. U = Non-detect, value is the detection limit
I = Low spike recovery is high
J = estimated concentration 

e) "Aminodinitrotoluene" compared to RSL for 2-amino-4,6-dinitrotoluene. 1,3-dichlorobenzene compared to 1,2-dichlorobenzene noncancer-based RSL and 1,4-dichlorobenzene cancer-based RSL.

(8) Risk-based criteria protective of potential exposures to sediment by an outdoor worker. Criteria were derived using Oak Ridge National Laboratory (ORNL) Risk Assessment Information System (RAIS) online calculator.  The exposure assumptions for the worker are presented on the following page. 

(3) Data from Appendix A Table 13-24 in Shaw 2010, PTA.TO19.0063C.

(4) Levels of concern (LOCs) were obtained from the source of the analytical data. The LOCs included EPA Region 3 residential and non-residential criteria, New Jersey soil standards, and other Applicable or Relevant and Appropriate Requirements (ARARs) as appropriate.
(5) Data from Appendix A Table 13-26 in Shaw 2010, PTA.TO19.0063C.

b) PTA.TO19.0063C; Shaw 2005. Report on the Investigation of Sumps and Dry Wells with Previously Identified COCs at Various Sites. June. The report states that "results for the post-excavation confirmation samples for Site 174 are shown in Table 3-29" and that "[p]ost-excavation samples indicated no LOC exceedances in any of the excavations or the excavated soil". Additionally, "[a]t the 
conclusion of the investigation, the site was restored using rock to fill the excavated channel...". There is no potential for exposure to these materials and no need to include these samples in the table. Samples not presented in the table include: 174EX-B-1, 174EX-B-2, 174EXN-1, 174EX-SWE-1, 174EXSWE-2, 174EXSWE-3, 174EXSWE-4, 174EXSWE-6, 174EXSWW-1, 174EXSWW-2, 174EXSWW-
3, 174EXSWW-4, 174EXSWW-6, 174EXSWW-7.

(6) Data from Appendix A Table 2 in Shaw 2010, PTA.TO19.0063C.

(7) For soil samples, EPA ecological soils screening levels (eco-SSL) were selected as the LOC, when available. In the absence of SSLs, eco-based preliminary remediation goals (PRGs) developed by Oak Ridge National Laboratory (ORNL) were used as the soil LOC. In the absence of eco-screening values, human health-based soil standards were used. For sediment samples, the lower of the 
Threshold Effects Levels (TELs), Interim Sediment Quality Guidelines (ISQGs) and Effects Range-Low values (ER-Ls) were selected first as the LOC, if available. In the absence of these values, the lower if USEPA's sediment quality criteria (SQC), sediment quality benchmarks (SQBs), ORNLs Equilibrium Partitioning Benchmarks (EqPs), and NYSDEC Criteria were selected. In cases where the 
selected screening value was less than the background level, the background level was chosen as the LOC. 

a) RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/.  Although RSLs were updated in May 2014, there were no changes to these RSLs based on revised understanding of toxicity. Rather the revised 2014 RSLs for the above compounds reflect changes in USEPA's default exposure assumptions and therefore, were not revised for this table, with the 
exception of mercury at EPA's request.   The RSL for elemental mercury is from the May 2014 RSL table and is slightly lower than the 2013 RSL (10 mg/kg for residential soil and 43 mg/kg for nonresidential soil).



TCR =
1x10-6

TCR =
1x10-5

TCR =
1x10-4

HQ 1 174SW-1 174SW-2 174SW-3

Toluene  - - - 84,600 6,800 0.5 U 0.49 0.5 U

Aluminum  - - - 4,380,000 190 97.1 313 27.5
Arsenic 8.18 81.8 818 1,310 1.38 1.53 1 U 1.88
Barium  - - - 481,000 1,000 19.3 26.9 26.4
Boron  - - - - 3,300 63.6 50 U 50 U
Calcium  - - - - 400,000 16,900 21,100 21,000
Iron  - - - 3,070,000 1,790 194 360 39.9
Lead  - - - - 3.2 1 U 1.51 1 U
Magnesium  - - - - 80,500 4,700 7,260 5,860
Manganese  - - - 42,300 383 21.3 40.8 5.97
Potassium  - - - - 100,000 1,330 1,460 1,340
Sodium  - - - - 100,000 47,700 42,100 56,200
Strontium  - - - 2,630,000 22,000 85.5 118 126
Titanium  - - - - 150,000 2 U 10.5 2.06

Chloride - - - - 230,000 82,000 97,000 110,000
Nitrate, Nitrite - -  - 438,000 3,700 290 125 680
Phosphate - -  - - NA 18.6 95.1 13.3 U
Sulfate - - - - 250,000 19,000 18,000 20,000

Gross alpha - - - - NA NT 0.858 NT
Gross beta - - - - NA NT 6.29 NT
Cesium-137 210 2,100 21,000 - NA NT 3.44 NT
Cobalt-60 406 4,060 40,600 - NA NT 2.46 NT
Radium-226 16.6 166 1,660 - NA NT 70.6 NT

Notes

(2) LOC is Region 3 RBC as presented in Appendix A Table 13-27 in Shaw 2010, PTA.TO19.0063C.

LOC = Level of Concern
NA and "-" = Not available
NT = Not tested
U = Data validation code indicating compound not detected above reporting limit, which is the number preceeding the "U".
TCR = Target cancer risk
HQ = Hazard quotient

(3) Data obtained from Appendix A Table 13-27 in Shaw 2010, PTA.TO19.0063C. In addition, surface water sample 174SW-6, collected in August 2006,  was evaluated for 
radiologic parameters, but all were non-detect (Table 1 Shaw Appendix A).

Volatiles:

Inorganics:

Anions:

Radiological Parameters (pCi/L):

(1) Risk-based criteria protective of potential exposures to surface water by an outdoor worker. Criteria were derived using Oak Ridge National Laboratory (ORNL) Risk 
Assessment Information System (RAIS) online calculator.  The exposure assumptions for the worker are presented on the following page. 

Table B-6 - Site 174 - Building 3420, Old Sewage Treatment Plant - Analytical Surface Water Sample Results (µg/L)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Chemical

Risk-based Criteria Protective of
 Worker Exposures to Surface Water (1)

LOC (2)

Analytical Results (3)



Page 2 of 2

Risk Assessment Information System
Worker Equation Inputs for Surface Water
 
Variable Value
TR (target cancer risk) unitless 0.000001
EDout (exposure duration - worker) years 25
THQ (target hazard quotient) unitless 1
LT (lifetime - outreator) yr 70
EFout (exposure frequency) d/yr 125
ETout (exposure time) hours/day 1
Apparent thickness of stratum corneum (cm) 0.001
BWa (body weight - adult) kg 80
SAout (skin surface area - adult) cm2 3300
IRWout (water intake rate - adult) L/day 0.05
BW16-30 (body weight) kg 80
ED16-30 (exposure duration) year 25
EF16-30 (exposure frequency) day/year 125
EToutw16-30 (exposure time) hour/event 1
EV16-30 (events) events/day 1
IRW16-30 (water intake rate) L/hour 0.05
SA16-30 (skin surface area) cm2 3300
EDoutwa (exposure duration - adult) year 25
EFoutwa (adult exposure frequency) day/year 125
EToutwa (adult exposure time) hour/event 1
EVoutwa (adult) events/day 1
BWoutwa (body weight - adult) kg 80
SAoutwa (skin surface area - adult) cm2 3300
IRWoutwa (water intake rate - adult) L/hr 0.05

Output generated   10SEP2014:18:03:50

Table B-6 - Site 174 - Building 3420, Old Sewage Treatment Plant -
 Analytical Surface Water Sample Results

Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey



Table B-7 - Site 27 - Former Building T-90, Salt Storage Area - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1
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NJNRb IRBCc NJRd

Di-n-butyl phthalate 6,100 68,000 NA NA NA 6,100 NA NA NA 62,000 5,700 100 0.89 0.90 NA NA

Chloride NA NA NA NA NA NA NA NA NA NA NA NA 22.7 23.10 84.50 17.50

Aluminum 78,000 NA NA NA NA 77,000 NA NA NA 990,000 NA NA 6,380 4,300 5,080 6,790

Arsenic 19 19 61 6.1 0.61 34 240 24 2.4 380 20 NA 2.30 1.70 1.80 2.70

Barium 16,000 59,000 NA NA NA 15,000 NA NA NA 190,000 700 NA 18.0 14.0 16.0 35.0

Beryllium 16 140 140,000 14,000 1,400 160 690,000 69,000 6,900 2,000 1 NA 0.280 270 J 0.240 0.520 2 4,100 2 0.191 0.289 0.653 0.993 0.386 0.46 0.368 J 0.404 J 0 J

Calcium NA NA NA NA NA NA NA NA NA NA NA NA 950 7,560 1,000 760

Chromium(III), Insoluble Salts 120,00 NA NA NA NA 120,000 NA NA NA 1,500,000 NA NA 9.20 7.00 8.40 12.0

Chromium(VI) 240 6,100 29 2.9 0.29 230 560 56 5.6 3,100 NA NA 9.20 7.00 8.40 12.0

Cobalt 1,600 590 37,000 3,700 370 23 190,000 19,000 1,900 300 NA NA 3.40 15.0 8.40 5.50

Copper 3,100 45,000 NA NA NA 3,100 NA NA NA 41,000 600 NA 10.0 10.0 16.0 15.0

Iron NA NA NA NA NA 55,000 NA NA NA 720,000 NA NA 11,700 10,600 12,600 19,700

Lead 400 800 NA NA NA 400 NA NA NA 800 400 NA 9.90 8.70 8.30 8.00

Magnesium NA NA NA NA NA NA NA NA NA NA NA NA 2,320 4,570 2,200 2,080

Manganese 11,000 5,900 NA NA NA 1,800 NA NA NA 26,000 NA NA 124 278 111 376

Mercury 23 65 NA NA NA 9 NA NA NA 40 14 NA 0.0280 0.0140 0.0095 0.0250

Nickel 1,600 23,000 1,300,000 130,000 13,000 1,500 6,400,000 640,000 64,000 20,000 250 NA 8.20 10.0 12.0 11.0

Potassium NA NA NA NA NA NA NA NA NA NA NA NA 570 310 430 450

Sodium NA NA NA NA NA NA NA NA NA NA NA NA 180 140 350 230

Vanadium 78 1,100 NA NA NA 390 NA NA NA 5,100 370 NA 11.0 7.80 9.30 17.0
Zinc 23,000 110,000 NA NA NA 23,000 NA NA NA 310,000 1,500 NA 27.0 26.0 29.0 31.0

(1) New Jersey Soil Remediation Standard (SRS): New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010).
(2) Regional screening level (RSL) column:

b)  RSLs protective of noncarcinogenic effects reflect a hazard index (HI) of 1. RSLs based on carcinogenic endpoints are presented based on target cancer risk (TCR) within EPAs acceptable cancer risk range (10-6 to 10-4).
c) "NA" = RSL not available (NA)
d)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving a conservative RSL.
e) Chromium concentrations were compared to Cr(III) and Cr(VI) RSLs.
f) The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): aluminum, hexavalent chromium, cobalt, copper, iron, and nickel.

(3) Data from Appendix A Table 2-1 in Shaw, 2010.
    a)  Former levels of concern (LOCs) were obtained from the source of the analytical data and were from New Jersey - N.J.A.C. 7:26D. 
(4) Data from Appendix A Table 2-6 in Shaw, 2010.

b) NJNR = NJDEP Non-Residential Direct Contact Soil Cleanup Criteria
c) IRBC = USEEPA Region III Industrial Surface Soil Risk Based Concentration
d) NJR = NJDEP Residential Direct Contact Soil Cleanup Criteria

Bold type = concentration exceeds the 2013 Non-Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1.
Shading indicates concentration exceeds NJ Non-Residential SRS (soil only).

Data Flags/Qualifiers M = The high spike recovery is high
B = Analyte found in the blanks as well as the sample N = High spike recovery is low
C = Analysis is confirmed U = Non-detect, value is the detection limit
D = Compound identified in an analysis at a secondary dilution factor. 
I = Low spike recovery is high
J = estimated concentration 

27GR-8
11/13/98
0.0 - 1.0

27GR-9
11/13/98
0.0 - 1.0

T90SS-A T90SS-B

Surface Soil Data (mg/kg) for Site 27, Former Salt Storage Area
(from Appendix A Table 2-1 in Shaw, 2010) 3

27GR-3A
04/20/98
0.0 - 1.0

27GR-4A
04/20/98
0.0 - 1.0

27GR-5A
04/20/98
0.0 - 1.0

27GR-6A
04/20/98
0.0 - 1.0

27GR-7
11/13/98
0.0 - 1.0

a)  Values represent RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/.  Although RSLs were updated in May 2014, there were no changes to these RSLs based on revised understanding of toxicity. Rather the revised 2014 RSLs for the above compounds reflect changes in USEPA's 
default exposure assumptions and therefore, were not revised for this table, with the exception of mercury at EPA's request.   The RSL for elemental mercury is from the May 2014 RSL table and is slightly lower than the 2013 RSL (10 mg/kg for residential soil and 43 mg/kg for nonresidential soil).

a) LOCs = See the "ARARs and Other Guidance to be Considered for Picatinny Arsenal Surface and Subsurface Soil" table for a complete list of LOC values. Surface soil samples were compared to the NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NJNR). If NJNR criteria were not available, USEPA Region III 
Industrial (noncarcinogenic or carcinogenic 109 Soil RBCS were used for comparison. NJDEP Residential Direct Contact Soil Cleanup Criteria were shown for informational purposes only.

Former Levels of Concern 
a

T90SS-C T90SS-D
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l Residential Soil RSLs Non-Residential Soil RSLs

Former Levels of
 Concern a

Constituent

Current NJ SRS 
(mg/kg) 1 2013 RSLs (mg/kg) 2

Surface Soil Data (mg/kg) for Site 27, Area P Building T-90, 
(from Appendix A Table 2-6 in Shaw, 2010) 4

27GR-1A
04/20/98
0.0 - 1.0

27GR-2A
04/20/98
0.0 - 1.0



Table B-8 - Site 172 - Parking Area Across from Building 3328 - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

Di-n-Butylphthalate 6,100 68,000 NA NA NA 6,100 NA NA NA 62,000 100 4 4 5 4 3 U

Fluoranthene 2,300 24,000 NA NA NA 2,300 NA NA NA 22,000 100 2 0.7 U 0.7 U 2 5

Phenanthrene NA 300,000 NA NA NA 1,700 NA NA NA 17,000 61,000 0.7 U 0.3 U 0.3 U 0.8 3

Pyrene 1,700 18,000 NA NA NA 1,700 NA NA NA 17,000 100 2 0.3 U 0.5 2 4
Aroclor 1260 0.2 1 22 2.2 0.22 NA 74 7.4 0.74 NA 2 0.134 C 0.0804 U 0.0804 U 0.0804 U 0.0804 U

(2) Regional screening level (RSL) column:

c) "NA" = RSL not available (NA)
d)  Phenanthrene concentrations were compared to the RSL for pyrene because an RSL for phenanthrene is not currently available.

(3) Data from Shaw, 2010, Appendix A Table 13-9.

Italic type = concentration exceeds 2013 Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1.
Shading indicates concentration exceeds NJ Non-Residential SRS (soil only).

Data Flags/Qualifiers
B = Analyte found in the blanks as well as the sample M = The high spike recovery is high
C = Analysis is confirmed N = High spike recovery is low
D = Compound identified in an analysis at a secondary dilution factor. U = Non-detect, value is the detection limit
I = Low spike recovery is high
J = estimated concentration 

(1) New Jersey Soil Remediation Standard (SRS): New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways 
(http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010). The NJ SRS for values for residential and non-residential exposure to polychlorinated biphenyls (PCBs) were used to evaluate 
Aroclor 1260. 

a) Values represent RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/.  Although RSLs were updated in May 2014, there were no changes to these RSLs based 
on revised understanding of toxicity. Rather the revised 2014 RSLs for the above compounds reflect changes in USEPA's default exposure assumptions and therefore, were not revised for this table, 
with the exception of mercury at EPA's request.   The RSL for elemental mercury is from the May 2014 RSL table and is slightly lower than the 2013 RSL (10 mg/kg for residential soil and 43 mg/kg for 
nonresidential soil).

b)  RSLs protective of noncarcinogenic effects reflect a hazard index (HI) of 1. RSLs based on carcinogenic endpoints are presented based on target cancer risk (TCR) within EPAs acceptable cancer 
risk range (10-6 to 10-4).

    a)  Former levels of concern (LOCs) were obtained from the source of the analytical data. See the "ARARs and Other Guidance to be Considered for Picatinny Arsenal Phase II Surface Soil" table for 
complete list of LOC values.

Bold type = concentration exceeds the 2013 Non-Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1. 

172SS-5A172SS-4A172SS-3A
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Surface Soil Data (mg/kg) for Site 172 Building
(from Appendix A Table 13-9 in Shaw, 2010) 3



Table B-9 - Site 175 - Building 3801, Helicopter Support Facility - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

Trichlorofluoromethane 23,000 340,000 NA NA NA 790 NA NA NA 3,400 610,000 0.0059 U 0.0059 U
Antimony 31 450 NA NA NA 31 NA NA NA 410

Arsenic 19 19 61 6.1 0.61 34 240 24 2 380

Beryllium 16 140 140,000 14,000 1,400 160 690,000 69,000 6,900 2,000 0.68 J 0.037 J 0.5 J 0.61 J 0.72 J

Barium 16,000 59,000 NA NA NA 15,000 NA NA NA 190,000

Cadmium 78 78 180,000 18,000 1,800 70 930,000 93,000 9,300 800

Chromium(III), Insoluble Salts 120,00 NA NA NA NA 120,000 NA NA NA 1,500,000

Chromium(VI) 240 6,100 29 2.9 0.29 230 560 56 6 3,100

Copper 3,100 45,000 NA NA NA 3,100 NA NA NA 41,000

Lead 400 800 NA NA NA 400 NA NA NA 800

Mercury 23 65 NA NA NA 9.4 NA NA NA 40

Nickel 1,600 23,000 1,300,000 130,000 13,000 1,500 6,400,000 640,000 64,000 20,000 0.58 J 6.6 J 8.1 J 6.9 J

Selenium 390 5,700 NA NA NA 390 NA NA NA 5,100 0.57 J 0.66 J 0.44 J 0.51 J 0.35 J

Silver 390 5,700 NA NA NA 390 NA NA NA 5,100

Thallium 5 79 NA NA NA 1 NA NA NA 10

Zinc 23,000 110,000 NA NA NA 23,000 NA NA NA 310,000

(1) New Jersey Soil Remediation Standard (SRS): New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
(2) Regional screening level (RSL) column:

b)  RSLs protective of noncarcinogenic effects reflect a hazard index (HI) of 1. RSLs based on carcinogenic endpoints are presented based on target cancer risk (TCR) within EPAs acceptable cancer risk range (10-6 to 10-4).
c) "NA" = RSL not available (NA)
d) Chromium concentrations were compared to Cr(III) and Cr(VI) RSLs
e) The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): hexavalent chromium, copper, and nickel.

(3) Data from Appendix A Table 1 in Shaw, 2010.
(4) Data from Appendix A Table 12-4 in Shaw, 2010.

a) Former levels of concern (LOCs) were obtained from the source of the analytical data. See the "ARARs and Other Guidance to be Considered for Picatinny Arsenal Phase II Surface and Subsurface Soil" table for a complete list of LOC values. 

Bold type = concentration exceeds the 2013 Non-Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1.
Shading indicates concentration exceeds NJ Non-Residential SRS (soil only).

Data Flags/Qualifiers
B = Analyte found in the blanks as well as the sample M = The high spike recovery is high
C = Analysis is confirmed N = High spike recovery is low
D = Compound identified in an analysis at a secondary dilution factor. ND = Not detected
I = Low spike recovery is high NT = Not tested
J = estimated concentration U = Non-detect, value is the detection limit

a)  Values represent RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/.  Although RSLs were updated in May 2014, there were no changes to these RSLs based on revised understanding of toxicity. Rather the revised 2014 RSLs for the 
above compounds reflect changes in USEPA's default exposure assumptions and therefore, were not revised for this table, with the exception of mercury at EPA's request.   The RSL for elemental mercury is from the May 2014 RSL table and is slightly lower than the 2013 RSL 
(10 mg/kg for residential soil and 43 mg/kg for nonresidential soil).

Surface Soil and Subsurface Soil Data (mg/kg) For Site 175, Building 3801
(from Appendix A Table 12-4 in Shaw, 2010) 4
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Table B-10 - Site 185 - Building 350, Concepts and Applications Laboratory - Analytical Soil Sample Results (mg/kg)
Record of Decision for 21 Sites

Picatinny Arsenal, Morris County, New Jersey

Page 1 of 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

TCR =
1x10-4

TCR =
1x10-5

TCR =
1x10-6

Noncancer
HI = 1

NJ Non-
Residential

NJ Impact to 
GW

DERP Value
NJNR b NJIGW c IRBC d NJR e BG Threshold f

Benz(a)anthracene 0.6 2 15 1.5 0.15 NA 210 21 2.1 NA NA NA NA NA 4 500 7.8 0.9 NA 0.0330 J

Benzo(a)pyrene 0.2 0.2 1.5 0.15 0.015 NA 21 2.1 0.21 NA NA NA NA NA 0.66 100 0.78 0.66 NA 0.0380 J

Benzo(b)fluoranthene 0.6 2 15 1.5 0.15 NA 210 21 2.1 NA NA NA NA NA 4 50 7.8 0.9 NA 0.0720 J

Benzo(g,h,i)perylene 380,000 30,000 NA NA NA 1,700 NA NA NA 17,000 NA NA NA NA NA NA 61,000 NA NA 0.0500 J

Benzo(k)fluoranthene 6 23 150 15 2 NA 2,100 210 21 NA NA NA NA NA 4 500 78 0.9 NA 0.0210 J

Butylbenzyl phthalate 1,200 14,000 26,000 2,600 260 12,000 91,000 9,100 910 120,000 NA NA NA NA 10,000 100 410,000 1,100 NA 0.270 J

Chrysene 62 230 1,500 150 15 NA 21,000 2,100 210 NA NA NA NA NA 40 500 780 9 NA 0.0550 J

Bis(2-Ethylhexyl)phthalate 35 140 3,500 350 35 1,200 12,000 1,200 120 12,000 210 100 3,200 6.8 D,B 210 100 410 49 NA 0.110 J

Fluoranthene 2,300 24,000 NA NA NA 2,300 NA NA NA 22,000 NA NA NA NA 10,000 100 82,000 2,300 NA 0.0700 J

Pyrene 1,700 18,000 NA NA NA 1,700 NA NA NA 17,000 NA NA NA NA 10,000 100 61,000 1,700 NA 0.0800 J

beta-BHC 0.4 2 27 2.7 0.27 NA 96 10 1.0 NA NA NA NA NA NA NA 3.2 NA NA 0.00280 JD

gamma-Chlordane 0.2 1 160 16.0 1.6 35 650 65 6.5 400 NA NA NA NA NA NA 16 NA NA 0.00110 JD

4,4'-DDE 2 9 140 14 1.4 NA 510 51 5.1 NA NA NA NA NA 9 50 17 2 NA 0.00130 JD

Endosulfan sulfate 470 6,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 12,000 NA NA 0.00200 JD

Aroclor 1260 0.2 1 22 2.2 0.22 NA 74 7.4 0.7 NA NA NA NA NA 2 50 2.9 0.49 NA 0.0260 J

Aluminum 78,000 NA NA NA NA 77,000 NA NA NA 990,000 NA NA NA NA NA NA 2,000,000 NA 20,500 9,830 J

Arsenic 19 19 61 6.1 0.61 34 240 24 2.4 380 20 NA 22 2.9 20 NA 3.8 20 9.23 20.0 D

Antimony 31 450 NA NA NA 31 NA NA NA 410 340 NA 31 0.60 NA NA NA NA NA NT

Barium 16,000 59,000 NA NA NA 15,000 NA NA NA 190,000 47,000 NA 5,300 41 47,000 NA 140,000 700 157 56.7 JGED

Cadmium 78 78 180,000 18,000 1,800 70 930,000 93,000 9,300 800 NA NA NA NA 100 NA 2,000 39 0.660 0.890 JGD

Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 4,000,000 NA 8,500 14,200 D

Chromium(III), Insoluble Salts 120,00 NA NA NA NA 120,000 NA NA NA 1,500,000 NA NA 3,000 11 6100 NA 6,100 240 32 14.6 D

Chromium(VI) 240 6,100 29 2.9 0.29 230 560 56 5.6 3,100 NA NA NA NA NA NA NA NA NA 15 D

Cobalt 1,600 590 37,000 3,700 370 23 190,000 19,000 1,900 300 NA NA NA NA NA NA 41,000 NA 10 7.2 JGD

Copper 3,100 45,000 NA NA NA 3,100 NA NA NA 41,000 600 NA 2,800 33 600 NA 82,000 600 36 50 D

Iron NA NA NA NA NA 55,000 NA NA NA 720,000 NA NA NA NA NA NA 610,000 NA 26,500 22,700 ED

Lead 400 800 NA NA NA 400 NA NA NA 800 600 NA 400 23 600 NA 400 400 75 47 ED

Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 800,000 NA 2,440 6,640 ED

Manganese 11,000 5,900 NA NA NA 1,800 NA NA NA 26,000 NA NA NA NA NA NA 41,000 NA 1,250 183 ED

Mercury 23 65 NA NA NA 9.4 NA NA NA 40 270 NA 23 11 270 NA 200 14 0.30 0.21

Nickel 1,600 23,000 1,300,000 130,000 13,000 1,500 6,400,000 640,000 64,000 20,000 250 NA 1,500 13 2400 NA 41,000 250 20 12.7 JGD

Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1,000,000 NA 742 3,580 D

Vanadium 78 1,100 NA NA NA 390 NA NA NA 5,100 NA NA NA NA 7100 NA 14,000 370 46 26 JGD

Zinc 23,000 110,000 NA NA NA 23,000 NA NA NA 310,000 1,500 NA 23,000 130 1500 NA 610,000 1500 77 282 ED

(1) New Jersey Soil Remediation Standard (SRS): New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways (http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
(2) Regional screening level (RSL) column:

b)  RSLs protective of noncarcinogenic effects reflect a hazard index (HI) of 1. RSLs based on carcinogenic endpoints are presented based on target cancer risk (TCR) within EPAs acceptable cancer risk range (10-6 to 10-4).
c) "NA" = RSL not available (NA)
d)  Benzo(g,h,i)perylene concentrations were compared to the RSL for pyrene because an RSL for benzo(g,h,i)perylene is not currently available.
e)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving a conservative RSL.
f) Chromium concentrations were compared to Cr(III) and Cr(VI) RSLs
g) The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): aluminum, hexavalent chromium, cobalt, copper, iron, and nickel.

(3) Data from Appendix A Table D-4 in Shaw, 2010.
    a)  Former levels of concern (LOCs) were obtained from the source of the analytical data and include New Jersey Soil Cleanup Standards and Defense Environmental Restoration Program preliminary restoration goals from RRSE Primer (DERP).
(4) Data from Appendix A Table 10-26 in Shaw, 2010.

b) NJNR = NJDEP Non-Residential Direct Contact Soil Cleanup Criteria 
c) NJIGW = NJDEP Impact to Groundwater Cleanup Criteria
d) IRBC = USEPA Region Ill Industrial Surface Soil Risk Based Concentration 
e) NJR = NJDEP Residential Direct Contact Soil Cleanup Criteria
f) BG Threshold = Surface Soil Background Threshold value

Bold type = concentration exceeds the 2013 Non-Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL for soil or for sediment the criteria for outdoor workers at 1x10-4 Target Cancer Risk or HI of 1.
Shading indicates concentration exceeds NJ Non-Residential SRS (soil only).

Data Flags/Qualifiers
B = Analyte found in the blanks as well as the sample M = The high spike recovery is high
C = Analysis is confirmed N = High spike recovery is low
D = Compound identified in an analysis at a secondary dilution factor. ND = Not detected
I = Low spike recovery is high NT = Not tested
J = estimated concentration U = Non-detect, value is the detection limit

a)  RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/.  Although RSLs were updated in May 2014, there were no changes to these RSLs based on revised understanding of toxicity. Rather the revised 2014 RSLs for the above compounds reflect changes in 
USEPA's default exposure assumptions and therefore, were not revised for this table, with the exception of mercury at EPA's request.   The RSL for elemental mercury is from the May 2014 RSL table and is slightly lower than the 2013 RSL (10 mg/kg for residential soil and 43 mg/kg for nonresidential 
soil).

a) Former levels of concern (LOCs) = See the "ARARs and Other Guidance to be Considered for Picatinny Arsenal Surface and Subsurface Soil" table for a complete list of LOC values. Surface soil samples were compared to the NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NJNR). 
If NJNR criteria were not available, USEPA Region III Industrial (noncarcinogenic or carcinogenic 109 Soil RBCS were used for comparison. NJDEP Residential Direct Contact Soil Cleanup Criteria were shown for informational purposes only.

Former Levels of Concern a

Surface Soil Data (mg/kg) for Site 185 (from Appendix A Table 10-26 in Shaw, 2010) 4

185SS-1A 10/14/2004             
0.0 - 1.0 ft.

Analytical Results

PICA-350-1S

Former Levels of Concern a

Constituent

Current NJ SRS 
(mg/kg) 1 2013 RSLs (mg/kg) 2

Soil Data (mg/kg) for Site 185/PICA-188 (From Building 350's Acid 
Neutralization Tank)

(from Appendix A Table D-4 in Shaw, 2010) 3
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MEMO 

To: 

Larry Tannenbaum 

USAAIPH 

Copies: 

Mary Ellen Maly (AEC) 

Ted Gabel (Picatinny) 

Nancy Flaherty (USACE) 

From:  

Tom Crone 

Kimberly Panhorst  

 

Date: ARCADIS Project No.: 

17 September 2014 GP06PICA 

Subject:  

Qualitative Human Health Risk Assessment for Sites 119, 120, and 121 

Picatinny Arsenal, New Jersey 

This memorandum provides the results of a qualitative risk evaluation of historical data for Sites 119, 120, 

and 121 because quantitative risk assessments were not conducted for these sites during the Preliminary 

Assessment/Remedial Investigation phase of work. 

Sites 119, 120 and 121 are located adjacent to one another in Area P, and are immediately adjacent to 

railroad lines. These three sites were associated with historical storage of propellants in magazines, 

including Buildings 46, 47, and 48 at Site 119, Building 50 at Site 120, and Building 57 at Site 121.  In 

addition, propellant surveillance samples were historically packed in the building at Site 120.  In the mid-

1960s, the building at Site 121 was converted for packing and shipping use.  Between the 1950s and 

1970s, an asphalt road was built accessing each of these sites.  By 1978, all storage of explosive 

materials at Picatinny Arsenal was consolidated to another area (lower portion of the installation), and no 

explosives were stored or were present in any of the buildings at these three sites as noted in inspections 

conducted at this time. The buildings in these three sites are currently used for storage of general office 

supplies and furniture (Sites 119 and 120) and packing and shipping of non-hazardous materials (Site 

121).  Although the railroad tracks are still present, rail service is not active at any of these sites. (ICFKE, 

1998) 

There were a limited number of soil samples (see Table 1) collected at each of these three sites (ICFKE, 

1998), and all soil samples were surface soil samples collected from 0 to 1 feet below ground surface.  All 

samples were collected immediately adjacent to the buildings in the area between the historic loading 
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docks and the railroad tracks.  The soil samples were analyzed for volatile organic compounds, 

semivolatile organic compounds, including polynuclear aromatic hydrocarbons (PAHs), explosives, 

pesticides and polychlorinated biphenyls (PCBs), and target analyte metals. The detected analytes 

included two explosive compounds (2,4,6-TNT and aminodinitrotoluene), PAHs and metals.  

The attached Table 1 compares the concentrations detected soil samples collected at Sites 119, 120 and 

121 to risk-based criteria, including:  

 Levels of Concern (LOC) for soil representing residential and non-residential land uses; based on 

New Jersey Administrative Code 7:26D as reported in ICF 1998 (PTA.TO01.0014).  

             

 New Jersey Soil Remediation Standards for soil representing residential and non-residential land 

uses (NJ SRS; New Jersey Administrative Code 7:26D, last amended 5/7/2012). The values 

presented for hexavalent chromium are New Jersey soil cleanup criteria (accessed via 

http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010).   

           

 U.S. Environmental Protection Agency (U.S. EPA) Regional Screening Levels (RSLs) for soil 

representing residential and non-residential land uses.  Although RSLs were updated in May 

2014, there was no change to the relevant RSLs based on any revised understanding of toxicity 

for the detected analytes at these sites. Rather, the revised 2014 RSLs for these analytes solely 

reflect recent changes to the USEPA's default exposure assumptions. Because the exposure 

assumptions used in human health risk assessments conducted at Picatinny sites differ from the 

USEPA’s current default exposure assumptions, the May 2014 revisions to RSLs were not used 

for this evaluation. 

As noted in Table 1, the maximum detected concentrations of some PAHs in soil were detected at levels 

above the risk-based criterion protective of non-residential exposure, including benzo(a)pyrene at all three 

sites, benzo(b)fluoranthene, and benzo(k) fluoranthene at Sites 120 and 121, and benzo(a)anthracene at 

Site 121.  No other analytes were detected at levels above the non-residential soil criteria.  In addition, 

some PAHs in soil were detected at levels above the risk-based criterion protective of residential exposure 

(U.S. EPA residential RSL) including benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene. 

Given the nature of the sampling locations, the detections of PAHs likely reflect conditions related to the 

railroad tracks and the proximity to asphalt (Shaw, 2003), which contains PAHs. (See photographs). 

At Sites 119, 120, and 121, the conclusions from the various investigations summarized in the Feasibility 

Study (Shaw 2010) were that there is limited potential for exposure at these sites and maintaining existing 

land use is sufficient to restrict future potential exposures.  
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Table 



Table 1
Sites 119, 120, 121
Analytical Results for Soil Samples (mg/kg)

Site 120 (4)

Non- 
cancer
HI = 1

2,4,6-Trinitrotoluene NA NA NA NA NA 420 3.9 <0.27 0.64 <0.27 <0.27 <0.27
Aminodinitrotoluene NA NA NA NA NA 2044 <0.54 <0.54 0.62 <0.54 <0.54 <0.54
Anthracene 10,000 10,000 100 17,000 30,000 170,000 <0.37 0.79 <0.37 2 NA <0.37
Benz(a)anthracene 1 4 500 0.6 2 NA 1.2 2.1 0.67 3.9 NA 21
Benzo(a)pyrene 1 1 100 0.2 0.2 NA 1.1 1.8 0.54 3.7 NA 18
Benzo(b)fluoranthene 1 4 50 0.6 2 NA 1.4 2.3 0.68 4.2 NA 23
Benzo(g,h,i)perylene NA NA NA 380,000 30,000 NA <0.72 1.1 <0.72 2.3 NA 10
Benzo(k)fluoranthene 1 4 500 6 23 NA 1.4 2.3 0.68 4.2 NA 23
Chrysene 9 40 500 62 230 NA 1.6 2.4 0.78 4.4 NA 26
Fluoranthene 2,300 10,000 100 2,300 24,000 22,000 2.4 3.4 1 502 NA 34
Fluorene 2,300 10,000 100 2,300 24,000 22,000 <0.37 <0.37 <0.37 1 NA <0.37
Phenanthrene NA NA NA NA 300,000 NA 1.7 1.8 0.57 3.9 NA 19
Pyrene 1,700 10,000 100 1,700 18,000 17,000 3.5 4.7 1.6 0.37 NA 49
Aluminum NA NA NA 78,000 NA 990,000 5830 6200 4450 5780 8540 6830
Arsenic (a) 20 20 NA 19 19 380 6.7 2.5 1.4 1.7 3 6.9
Barium 700 47,000 NA 16,000 59,000 190,000 75 40 52 62 51 62
Beryllium 1 1 NA 16 140 2,000 0.38 0.39 0.48 0.52 0.62 0.45
Cadmium 1 100 NA 78 78 800 1 0.95 0.94 1.3 1.3 3.4
Calcium NA NA NA NA NA NA 4560 4190 4740 7380 1100 2510
Chromium (b) NA NA NA 120,000 NA 1,500,000 12 11 8.9 12 12 35
Chromium (c) NA NA NA 240 6,100 3,100 12 11 8.9 12 12 35
Cobalt NA NA NA 1,600 590 300 4.2 6.5 6.1 12 5.7 6.5
Copper 600 600 NA 3,100 45,000 41,000 25 33 43 37 25 50
Iron NA NA NA NA NA 720,000 13100 16100 15550 16800 21500 22500
Lead 400 600 NA 400 800 800 49 30 26 41 19 110
Magnesium NA NA NA NA NA NA 2040 3270 3280 3750 2090 1940
Manganese NA NA NA 11,000 5,900 23,000 181 231 463 477 313 346
Mercury (6) 14 270 NA 23 65 43 0.19 0.23 0.32 0.15 0.15 0.17
Nickel 250 2,400 NA 1,600 23,000 20,000 10 9.3 8.4 18 8.4 13
Potassium NA NA NA NA NA NA 620 570 1100 960 790 720
Selenium 63 3,100 NA 390 5,700 5,100 <6.79 14 <6.79 11
Sodium NA NA NA NA NA NA 62 39 120 84 44 68
Vanadium 370 7,100 NA 78 1,100 5,100 19 18 22 19 22 17
Zinc 1,500 1,500 NA 23,000 110,000 310,000 150 84 65 100 57 247

Notes:
(1) Levels of Concern (LOC) based on New Jersey Administrative Code 7:26D as reported in ICF 1998 (PTA.TO01.0014)

(3) RSL column Notes:

b)  RSLs protective of noncarcinogenic effects reflect a hazard index of 1
c)  NA = No RSL available.
d)  Manganese RSL is not based on the manganese reference dose as listed on IRIS. USEPA has adjusted the IRIS reference dose for use in deriving conservative RSLs.
e)  TCR = Target Cancer Risk; HI = Hazard Index

Site 119: Tables 5-1, 5-2 and 5-3 in  ICF Kaiser, 1998 (PTA.TO01.0014)
Site 120: Tables 5-4 and 5-5 in ICF Kaiser, 1998 ( PTA.TO01.0014)

b = Evaluated as Trivalent chromium (Cr+3).  ICF 1998 and Shaw 2005 did not specify whether total, trivalent, or hexavalent chromium.  
c = Evaluated as Hexavalent chromium (Cr+6)

(5) Surface Soil Samples were collected from 0 to 1 foot below ground surface.

Bold type = concentration exceeds the Non-Residential RSL at 1x10-4 Target Cancer Risk or HI of 1. 
Italic type = concentration exceeds 2013 Residential RSL at 1x10-4 Target Cancer Risk or HI of 1.
Shading indicates concentration exceeds NJ Non-Residential SRS.

HI = hazard index RSL = Regional Screening Levels
J = estimated concentration (validation qualifier) SRS = Soil Remediation Standards
NA = Not Available or sampled TCR = target cancer risk level

Constituent

Former Levels of Concern
for Soil Cleanup(1)

Current NJ SRS 
(2)

2013 
RSLs (3) Site 119 (4) Site 121 (4)

47SS-A
Surface 
Soil(5)

48SS-A
Surface 
Soil(5)

a)  RSLs updated November 2013 and available at http://www.epa.gov/region9/superfund/prg/.  Although RSLs were updated in May 2014, there was no changes to 
these RSLs based on revised understanding of toxicity. Rather the revised 2014 RSLs for the above compounds reflect changes in USEPA's default exposure 
assumptions and therefore, were not revised for this table.

f)  The RSLs for the following compounds are not based on toxicity data presented in IRIS but from other sources (provisional toxicity or state-derived values): 
aluminum, hexavalent chromium, cobalt, copper, iron, and nickel. No RSL exists for aminodinitrotoluene; the value presented represents a Region 3 risk-based 
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Surface Soil (5)

(4) The surface soil data presented in this table are from the following sources:

Site 121: Table 5-5 in  ICF Kaiser, 1998 (PTA.TO01.0014)
a = background value for arsenic at Picatinny Arsenal is 9.23 mg/kg.

50SS-A
Surface Soil (5)

57SS-A
Surface 
Soil(5)

57SS-B
Surface 
Soil(5)

g) May 2014 RSLs were used for elemental mercury.

(2) NJ SRS: New Jersey Administrative Code 7:26D, last amended 5/7/2012. Chromium Soil Cleanup Criteria based on Ingestion/Dermal pathways 
(http://www.state.nj.us/dep/srp/guidance/rs/chrome_criteria.pdf; April 2010)
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