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EXECUTIVE SUMMARY 

The U.S. Army Base Realignment and Closure Division is responsible for compliance with 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) at the 
former Fort Monmouth Army Installation.  Parsons Government Services, Inc. (Parsons) has 
prepared this Remedial Investigation (RI) / Feasibility Study (FS) Report for Parcels 83, 103, 104 
and 108 at the former Fort Monmouth (FTMM) in Oceanport, Monmouth County, New Jersey. 
This RI / FS Report is based on data collected for the 2008 Site Investigation (SI), the 2016 Phase 
II SI, and the 2017 Letter Work Plan Addendum for Parcels 83, 103, 104, and 108.  This report 
provides an overview of historical information; characterizes the nature and extent of site-related 
contamination; evaluates the potential risk to human health and the environment; and evaluates 
remedial alternatives for these parcels (hereinafter collectively referred to as “Parcel 83” as 
discussed in Section 2.0). 

E.1 SITE DESCRIPTION 

Parcel 83 is located in the northeastern portion of the Main Post. A substantial portion of 
Parcel 83 is currently covered by buildings. Asphalt pavement for parking areas and roads covers 
approximately half of the parcel and a relatively small portion (less than 20 percent) consists of 
landscaped areas. The site is currently unoccupied.  Future land use includes open space, 
residential, and possibly commercial or institutional use. 

E.2 SOIL SAMPLING RESULTS 

Soil samples were collected for the 2008 SI, the 2015 Phase II SI, and the 2017 Letter Work 
Plan Addendum activities and compared to U.S. Environmental Protection Agency (USEPA) and 
New Jersey Department of Environmental Protection (NJDEP) criteria. Both residential and non-
residential criteria were used to provide context in consideration of potential future land use.   

Constituents of potential concern (COPCs) in soil included one volatile organic compound 
(VOC: trichloroethene [TCE]), semivolatile organic compounds (SVOCs: 1-methylnaphthalene, 
2-methylnaphthalene, bis(2-chloroethyl)ether, including polycyclic aromatic hydrocarbons
[PAHs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene]), polychlorinated biphenyls (PCBs: Aroclor-1254 and Aroclor-1260),
and metals (antimony, arsenic, cobalt, lead, manganese, mercury, and vanadium).

E.3 GROUNDWATER SAMPLING RESULTS 

There are no COPCs in groundwater and the investigation of Parcel 83 groundwater is 
complete.  

E.4 HUMAN HEALTH RISK ASSESSMENT 

An evaluation of the potential risk resulting from human exposure to contaminants in soil was 
conducted as part of this RI (Appendix G). This human health risk assessment (HHRA) evaluated 
the exposure of current and/or future unlimited use and unrestricted exposure (UU/UE) receptors 
(the scenario protective of residential users), outdoor workers, utility workers, and recreational 
users to COPCs in soil through dermal contact, incidental ingestion, and inhalation of particulates. 
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The HHRA concluded that unacceptable risks to human health from PAHs in surface soil 
within Exposure Area 2 are present for the UU/UE receptors.  There are no COPCs in 2016 
groundwater samples, therefore, there is no unacceptable risk to human health associated with 
Parcel 83 groundwater. 

E.5 RI CONCLUSIONS 

The HHRA concluded that there is no unacceptable risk to human health from VOCs, SVOCs 
other than PAHs, PCBs, or metals in soil.  However, there are unacceptable risks to human health 
from exposure to carcinogenic PAHs in surface soil at Exposure Area 2 (Section 4.2.3) for the 
UU/UE receptors. Therefore, the Army has determined that no further action (NFA) with regard 
to VOCs, SVOCs other than PAHs, PCBs, or metals in soil is warranted under CERCLA and an 
FS was conducted to address the risk to human health due to exposure to carcinogenic PAHs in 
surface soil within Exposure Area 2 at Parcel 83.  There are no COPCs in groundwater and the 
investigation of Parcel 83 groundwater is complete.  Consequently, groundwater was not evaluated 
in the HHRA, and additional characterization or action for groundwater is not warranted. 

E.6 FEASIBILITY STUDY 

Five alternatives were evaluated in the FS: 
Alternative 1: No Action  
Alternative 2: Land Use Controls 
Alternative 3: Containment via Asphalt Capping with Alternative 2 
Alternative 4: Source Removal via Direct Excavation and Backfill 

Based on the analyses of remedial alternatives conducted in this FS, a Proposed Plan should 
be developed to recommend a preferred alternative for implementation. This preferred alternative 
should be the alternative that best meets the nine CERCLA criteria.    
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 SECTION 1  
INTRODUCTION 

The U.S. Army Base Realignment and Closure Division is responsible for compliance with 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) at the 
former Fort Monmouth Army Installation.  Parsons Government Services, Inc. (Parsons) is the 
prime contractor to the United States Army Corps of Engineers, New York District and the United 
States Army Engineering and Support Center, Huntsville (CEHNC) for preparation of Remedial 
Investigation (RI) or RI/Feasibility Study (RI/FS) reports as part of the U.S. Army’s obligations 
under CERCLA and the Defense Environmental Restoration Program (DERP) for cleanup at 
former Fort Monmouth (FTMM) in Oceanport, Monmouth County, New Jersey. This project is 
being performed under task order (TO) 0012 issued under the Worldwide Environmental 
Restoration Services (WERS) contract number W912DY-09-D-0062 to support the US Army 
Corps of Engineers New York District and its customer G9.  

The Army conducted this RI/FS in accordance with its delegated authority under Executive 
Order 12580, as amended, to carry out the federal government’s environmental obligations under 
CERCLA of 1980 (42 U.S.C. 9601 et. seq.).  FTMM is not on the National Priorities List and the 
Army’s environmental response is in accordance with DERP (10 U.S.C. 2701), and, to the extent 
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 40 
Code of Federal Regulations [CFR] Part 300).  All environmental investigations and responses 
have been coordinated with the state of New Jersey, Department of Environmental Protection 
(NJDEP), as required by §121(f) of CERCLA and 40 CFR 300.500.   

The purpose of this report is to characterize the nature and extent of contamination at the site, 
discuss contaminant fate and transport, and assess the risk to human health and the environment 
in order to develop and evaluate effective remedial alternatives (40 CFR 300.430(d)). This report 
summarizes relevant information from previous investigations and presents the results from the 
most recent field investigations for Parcel 83.  

This RI/FS Report is based on data collected for the 2008 Site Investigation (SI), the 2016 
Phase II SI, and the 2017 Letter Work Plan Addendum for Parcels 83, 103, 104, and 108.  The 
purpose of this report is to provide an overview of historical information, characterize the nature 
and extent of contamination at the site, discuss contaminant fate and transport, and assess the risk 
to human health and the environment in order to develop and evaluate effective remedial 
alternatives for these parcels (hereinafter collectively referred to as “Parcel 83” as discussed in 
Section 2.0) (40 CFR 300.430(d)).  

The objective of the 2016 Phase II SI was to address NJDEP comments on the previous U.S. 
Army Base Realignment and Closure (BRAC) 2008 SI (Appendix A, Correspondence 7) 
(Parsons 2015a).  NJDEP requested further evaluation of polycyclic aromatic hydrocarbons 
(PAHs) as well as trichloroethene (TCE), arsenic, and lead in soil (Appendix A, 
Correspondence 7).  NJDEP also indicated there was insufficient documentation on multiple 
underground storage tanks (USTs) within Parcel 83; USTs were subsequently further addressed in 
Appendix A, Correspondences 9 to 14.  All known USTs within Parcel 83 have No Further 
Action (NFA) Determinations. 

The 2017 Letter Work Plan Addendum (Appendix A, Correspondence 3 and 4) was 
prepared to augment the work performed previously at the subject parcels:  1) as reported in the 
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U.S. Army BRAC 2005 Site Investigation Report, Fort Monmouth (U.S. Army, 2008); and 2) the 
results from implementing the April 2016 Revision 1 Environmental Condition of Property (ECP)

Phase II Site Investigation (SI) Work Plan (WP) Addendum, which was approved by NJDEP in 
December 2015 (Appendix A, Correspondence 5) (Parsons 2015a). 
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 SECTION 2  
SITE DESCRIPTION 

Parcel 83 is located in the northeastern portion of the Main Post (Figure 1).  Parcel 83 was 
associated with numerous former industrial processes and motor pool operations. Multiple fuel oil 
USTs were once present at or near Parcel 83.  Parcel 83 as designated in the ECP Report (U.S. 
Army, 2007) was 35.3 acres in size (see Figure 1) and was divided into multiple areas for field 
investigations: the former motor vehicle maintenance and repair facilities at Building 166 and 
former Buildings 44, 64, 159, 161, 163, 197, and 483; the previous shop activities at Building 279, 
280, 281, and former building 485; the previous coal storage area around the vicinity of Building 
75; and the former electrical transformer storage location east of Building 173.  A smaller 8.2 acre 
area was subsequently re-categorized in the 2016 Finding of Suitability to Transfer (FOST) and 
designated as the Parcel 83 “carve-out” of environmental concern, along with carve-out Parcels 
103 (0.2 acre), 104 (0.2 acre), and 108 (0.05 acre; see Figure 2).  Parcel 103, Parcel 104, and 
Parcel 108 were designated in the 2017 work plan (Correspondence 4 in Appendix A) as 
requiring further investigation based on PAHs in soil identified in the 2008 SI Report.  These four 
carve-out parcels, as well as the remaining portions of Parcel 83, are collectively referred to as 
“Parcel 83” in this report based on common origin as well as location within the previous Parcel 
83 boundary designated in the ECP Report (U.S. Army, 2007). 

2.1  SITE LAND USE 

A substantial portion of the Parcel 83 vicinity is currently covered by Buildings 116, 117, 154, 
166, 167, 273, 276, 279, 280, 281, 476, 480, 481, 482, T-79, T-105, and T-106 (Figure 2).  Asphalt 
pavement for parking areas and roads covers approximately half of the parcel and a relatively small 
portion (less than 20 percent) consists of landscaped areas. The site is currently unoccupied.  Future 
land use includes open space and residential (EDAW, 2008), and possibly commercial or 
institutional use (Fort Monmouth Economic Revitalization Authority [FMERA], 2019). 

2.2  SITE GEOLOGY AND HYDROGEOLOGY   

Parcel 83 is located on the former Main Post (MP) of FTMM.  The Hornerstown Formation 
underlies much of the MP including the Parcel 83 area and is approximately 25 to 30 feet thick 
based on other MP soil borings.  This formation is distinguished by varying proportions of 
glauconitic clay, silty clay, and minor sand.  The Tinton Formation underlies the Hornerstown 
Formation and consists of dense fine sand and trace silt, glauconite, and clay. 

The soil at Parcel 83 consists primarily of silty sand that is light gray to gray and orange-
reddish-brown to at least five feet below ground surface (ft bgs).  In some borings, deeper soils 
below five ft bgs consist of wet, olive-gray greenish-tan sand with traces of clay.  Indications of 
fill (concrete, coal, wood, debris, and asphalt) were observed in several borings at varying depths 
from the ground surface to 3.5 ft bgs.  Soil boring forms from the 2008, 2016, and 2017 
investigations are provided in Appendix B.   

Groundwater wells were installed within Parcel 83 associated with Installation Restoration 
Program (IRP) site FTMM-56 (near Building 166), UST 65A and UST 161 (near Building 167) 
and IRP site FTMM-57. The wells near Building 167 were abandoned in 2018). The depth to 
groundwater at FTMM-57 ranged from approximately 3.6 to 8.8 ft bgs and the depth to 
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groundwater in wells associated with FTMM-56 ranged from 12 to 13 ft bgs during the most recent 
groundwater monitoring event in October 2015.  Based on an earlier groundwater modeling study 
(Brinkerhoff, 2010), groundwater flows approximately northeast in the northern portion of Parcel 
83, and approximately southeast in the southern portion of Parcel 83 (Figure 2).   
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 SECTION 3  
PREVIOUS INVESTIGATIONS  

In December 2007, soil and groundwater samples were collected at Parcel 83 for the 2008 SI 
(U.S. Army, 2008) to determine the impact of historical releases from former operations at Parcel 
83.  Multiple PAHs including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and 
dibenz(a,h)anthracene were detected at concentrations exceeding the NJDEP Non-Residential 
Direct Contact Soil Remediation Standard (NRDCSRS) in nine surface and subsurface soil 
samples.  Two metals (arsenic and lead) were detected in surface soil samples at concentrations 
exceeding the NJDEP Residential Direct Contact Soil Remediation Standard (RDCSRS).  The 
polychlorinated biphenyl (PCB) Aroclor-1260 was detected above the NJDEP RDCSRS in a 
surface soil sample and TCE was detected above the NJDEP RDCSRS in one surface soil sample.  
NJDEP, in a 2008 letter (see page 7 of Appendix A, Correspondence 8), concurred that NFA for 
groundwater was acceptable based on the results presented in the SI.  NJDEP (2012) subsequently 
commented that further evaluation of PAHs including potential sources (such as asphalt 
pavement), and additional evaluation of TCE, arsenic, and lead in soil was required.  Three surface 
soil (0-6 inch bgs) samples were also collected to investigate the former electrical storage location 
east of Building 273 and analyzed for Total Petroleum Hydrocarbons (TPH).  NJDEP (2015) 
requested additional sampling to delineate PCBs at P83-B5 due to the exceedance at this location 
during the 2008 SI. An excerpt of the 2008 SI Report concerning Parcel 83 is provided in 
Appendix C.   

The follow-on field work performed in 2016 included groundwater and soil sampling. Even 
though NJDEP had concurred with the NFA determination for groundwater, three groundwater 
samples from temporary wells were collected for TCE analysis at PAR-83-SB-12, PAR-83-SB-
13, and PAR-83-SB-14 due to one TCE detection in soil at a concentration greater than the NJDEP 
RDCSRS.  The 2016 investigation also included the collection of soil samples from 16 borings for 
analysis of PAHs, but also for volatile organic compounds (VOCs), lead, arsenic, and/or PCBs 
analyses in areas where these analytes exceeded the NJDEP RDCSRS.  The work performed under 
the 2017 Letter Work Plan Addendum addressed the surface and subsurface soil PAH exceedances 
of the RDCSRSs encountered in the 2016 investigation.  The results of the data collected in 2016 
and 2017, along with the data and results compiled from the 2008 SI, comprise the data set for this 
RI Report for Parcel 83. 
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 SECTION 4  
REMEDIAL INVESTIGATION RESULTS 

Soil boring log forms for the 2008, 2016, and 2017 sampling activities are included in 
Appendix B.  Soil samples were collected from depths ranging from 0-10.75 feet bgs. Surface soil 
samples are those samples with beginning sample depths from 0-2 feet bgs and subsurface soil 
samples are those with beginning sample depths greater than 2 feet bgs. Laboratory analytical 
reports for the most recent 2017 data are included in electronic form in Appendix D and data 
validation reports for are included in electronic form in Appendix E.  Soil and groundwater 
analytical results were compared to June 2017 U.S. Environmental Protection Agency (USEPA) 
Regional Screening Levels (RSLs) to determine constituents of potential concern (COPCs) in 
compliance with CERCLA.  Laboratory analytical results for soil were also compared to 2017 
NJDEP RDCSRS, 2017 NRDCSRS, and 2013 Impact to Groundwater (IGW) screening levels 
(SLs), and groundwater concentrations were compared to 2010 NJDEP Groundwater Quality 
Standards (GWQS), which were current at the time of the preparation of this report.  Soil vanadium 
concentrations were compared to an NJDEP Alternative Soil Remediation Standard (ARS) 
(Appendix F).  Results were compared to NJDEP criteria in order to consider NJDEP 
requirements when requesting NJDEP concurrence in the case of an NFA determination and to 
provide context for NJDEP to evaluate potential future land use. 

Table 1 includes a sample and analytical summary of the 2008 SI, the 2015 Phase II SI, and 
the 2017 Letter Work Plan Addendum activities.  Tables 2 and 3 show the soil sampling results 
for detected analytes as well as comparison to USEPA (Table 2) and NJDEP (Table 3) criteria.  
Both residential and non-residential criteria are used to provide context for considering potential 
future land use. Table 4 summarizes the detections and screening criteria exceedances in soil and 
the selection of COPCs.  

4.1 SOIL RESULTS FOR VOCS 

Soil sampling results for VOCs obtained in 2007 and 2016 were compared to June 2017 
USEPA criteria in Table 2 and to current September 2017 NJDEP RDCSRS and NRDCSRS and 
2013 NJDEP IGW SL criteria in Table 3, and results of the comparison to the USEPA RSLs 
criteria are shown on Figure 3 and to 2017 NJDEP on Figure 4.  There was only one VOC (TCE) 
detected at a concentration that exceeded both the USEPA Residential RSL and the NJDEP 
RDCSRS.  TCE was detected in 1 surface soil sample out of 62 total samples at Parcel 83 as 
described in the following section.  

4.1.1 VOC Exceedances of Comparison Criteria 

The concentration of TCE in surface soil at P83-SS/SB-09 of 5.8 milligrams per kilogram 
(mg/kg) during the 2008 SI exceeded the USEPA Residential RSL (0.41 mg/kg) and the NJDEP 
RDCSRS (3 mg/kg).  In the vicinity of Building 279, a confirmation soil boring (PAR-83-SB-13) 
and two additional soil borings (PAR-83-SB-12 and PAR-83-SB-14) were installed in 2016 to 
ensure delineation of TCE (Figure 3; PAR-83-SB-14 falls within FTMM-57). As shown in the 
attached boring logs (Appendix B), soil samples were collected from surface soil and subsurface 
soil at depths of approximately 1 to 1.5 and 2.5 to 3 ft bgs. Soil collected from both depths was 
analyzed for TCE and there were no detections in any of these soil samples (Table 2 and 3).  TCE 
has been vertically and horizontally delineated.  
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Concentrations of the following VOCs exceeded their June 2017 USEPA Groundwater 
Protection RSL and/or 2013 NJDEP IGW SL in at least one of the surface or subsurface soil 
samples collected in 2007 and 2016 (Table 4): 1,2-dichloroethane, acetaldehyde, acetone, 
benzene, carbon disulfide, ethyl benzene, isopropylbenzene, methylene chloride, n-butylbenzene, 
propylbenzene, sec-butylbenzene, toluene, total xylenes, and trichloroethene.  

4.1.2 Constituents of Potential Concern (COPCs) 

VOCs in soil were identified by comparing the maximum detected concentration of each 
analyte to the USEPA Residential RSL (Target Risk (TR) = 1 x 10-6 and Target Hazard Quotient 
(THQ) = 0.1) as detailed in the Risk Assessment Work Plan (Parsons, 2015b).  TCE found in 
surface soil is the only VOC that is considered a COPC in soil at Parcel 83 (Table 4). 

4.1.3 Potential Sources of VOCs in Soil  

The 2008 SI report indicated that TCE was historically used for parts cleaning at Building 
279. 

4.1.4 Fate and Transport of VOCs in Soil  

The mobility of VOCs in soil will depend largely on the following factors (USEPA, 1998):  

• Chemical-specific soil/water distribution coefficient (Kd) and organic carbon/water 
partition coefficient (Koc) impacting the tendency of the constituent to sorb to soil 
particles;  

• Water solubility; and  
• Vapor pressure and Henry’s Law constant (impacting the tendency to volatilize into 

air). 

Concentrations of VOCs exceeding USEPA and/or NJDEP comparison criteria were rarely 
detected in soil samples collected at Parcel 83. TCE in surface soil is the only VOC that was 
retained as a COPC in soil. In general, VOCs in soil are subject to volatilization, biodegradation, 
and vertical migration toward the water table in percolating recharge water. Therefore, VOCs are 
expected to have a relatively low degree of persistence in vadose zone soil at Parcel 83. 

4.2 SOIL RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS  

Soil sampling results for semivolatile organic compounds (SVOCs, including PAHs) obtained 
in 2007, 2016, and 2017 were compared to June 2017 USEPA criteria in Table 2 and to September 
2017 NJDEP criteria in Table 3, and results of the comparison to the USEPA RSLs criteria are 
shown on Figure 5 and to 2017 NJDEP RDCSRS on Figure 6.  In the more recent soil sampling 
events, additional care was taken by the field sampling crew to prevent the incorporation of the 
existing asphalt pavement or underlying base material into the soil samples for laboratory analyses. 

In summary, SVOCs (most notably PAHs) were detected in surface and subsurface soil 
samples at 44 of 55 soil boring locations (Table 4).  PAHs were the most prevalent SVOCs in 
Parcel 83 soil samples and exceeded the USEPA and 2017 NJDEP comparison criteria in 
numerous samples. 
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4.2.1 SVOC Exceedances of Comparison Criteria 

Concentrations of the following semivolatile organic compounds (SVOCs, including PAHs) 
exceeded their June 2017 USEPA Residential RSL and/or September 2017 NJDEP RDCSRS in at 
least one of the surface or subsurface soil samples collected in 2007, 2016, and 2017 (Table 4): 1-
methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, bis(2-chloroethyl)ether, dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene.  PAH exceedances of the USEPA Residential RSL and/or NJDEP 
RDCSRS ranged in depth from 0.0 to 8.0 ft bgs.  In some cases, samples were collected below the 
base of the asphalt pavement and underlying granular base material.  In these cases, sample depth 
was recorded as the depth below ground surface, with the ground surface being the top of the 
asphalt layer.  

Concentrations of the following SVOCs (including PAHs) exceeded their June 2017 USEPA 
Groundwater Protection RSL and/or 2013 NJDEP IGW SL in at least one of the surface or 
subsurface soil samples collected in 2007, 2016 and 2017 (Table 4): acenaphthene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-
chloroethyl)ether, chrysene, dibenz(a,h)anthracene, dibenzofuran, di-n-butylphthalate, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 1-methylnaphthalene, 2-methylnaphthalene, 4-
chloroaniline,  naphthalene, and pyrene. 

Soil exceedances were delineated to the NJDEP RDCSRS. The SVOCs with NJDEP 
RDCSRS exceedances in surface and subsurface soil have been delineated horizontally (Figure 6) 
and vertically (Table 3) within Parcel 83. 

4.2.2 Constituents of Potential Concern (COPCs) 

SVOC (including PAHs) COPCs in surface and subsurface soil were identified by comparing 
the maximum detected concentration of each analyte to the USEPA Residential RSL (TR = 1 x 10-

6 and THQ = 0.1) as detailed in the Risk Assessment Work Plan (Parsons, 2015b).  The SVOC 
COPCs in surface and subsurface soil at Parcel 83 include (Table 4): 1-methylnaphthalene, 2-
methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-
chloroethyl)ether, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. 

4.2.3 Potential Sources of SVOC COPCs in Soil  

PAHs and bis(2-chloroethyl)ether were the only SVOCs in Parcel 83 soil samples identified 
as COPCs. Based on the results of the 2008, 2016 and 2017 soil sampling, the former coal storage 
area is a likely primary source of PAHs in soil or historic fill related to the development of Parcel 
83.  However, PAHs were also found to be ubiquitous across Parcel 83 and the surrounding area 
and not only present in the former coal storage area.  

Boring logs (Appendix B) indicate that coal fragments were encountered in borings advanced 
near the former coal storage area footprint at P83-B1, P82-SB3, P83-B4, and PAR-83-SB-08 at a 
depth ranging up to approximately 2.5 ft bgs. In addition, asphalt fragments, crushed concrete, 
rock fragments, and debris were encountered in multiple borings with PAH exceedances at depths 
ranging up to approximately 1 ft below the base of the current asphalt pavement.  Historical fill 
materials are likely sources of PAHs at Parcel 83. These observations indicate that there are 
potential sources of PAHs in soil fill at multiple locations within and outside of the former coal 
storage area.   
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PAHs were also detected in surface and subsurface soil within the southern area of Parcel 83 
at PAR-83-SS/SB/GW-12 and PAR-83-SS/SB/GW-14 at a concentration greater than the current 
September 2017 NJDEP RDCSRS.  The presence of fill, coal, asphalt, and ash fragments were 
also noted in the soil borings in this area (Appendix B).  Therefore, PAHs are also present in 
surface and subsurface soils at Parcel 83 that may not be related to the former coal storage area.  
Other sources of PAHs could be asphalt pavement (present at most of the sampling locations), 
historic fill material, or other ubiquitous anthropogenic sources such as deposition of airborne 
PAHs resulting from fossil fuel combustion. 

Two of the PAHs (1-methylnaphthalene and 2-methylnaphthalene) exceeded the USEPA RSL 
at only one sample location, PAR-83-SB-12 (2.5-3 feet bgs). These COPCs are fuel oil 
constituents, likely associated with the adjacent UST 482 site.  

The COPC bis(2-chloroethyl)ether has been commonly related to pesticide use, but the 
specific source at Parcel 83 is unknown. 

4.2.4 Fate and Transport of SVOC COPCs in Soil  

Potential migration routes for contaminants detected in soil include the following: 

• Dissolution of soluble residual contamination in soil into infiltrating precipitation that 
percolates through the vadose zone to the water table; and 

• Volatilization into soil gas and/or the atmosphere. 

The SVOC COPCs 1-methylnaphthalene and 2-methylnaphthalene are expected to be slightly 
mobile to immobile in soils (ASTDR, 2005). There is not much information available on the fate 
and transport of the SVOC COPC bis(2-chloroethyl)ether, however, it is not expected to absorb 
strongly to soils and therefore is likely mobile in soil (ASTDR, 2017). However, samples collected 
at deeper intervals from the same location (P83-B5) as the one exceedance of bis(2-
chloroethyl)ether at Parcel 83 (in surface soil) had no detections of bis(2-chloroethyl)ether.  

The remaining SVOCs identified as COPCs in soil (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) are PAHs having 18 to 
22 carbon atoms (i.e., C18-C22). As hydrocarbons approach a size of approximately 15 to 20 
carbon atoms, their vapor pressures and water solubilities become negligible, and partitioning to 
air or dissolution in water is unimportant (American Petroleum Institute [API], 2011). API 
generally classifies petroleum substances in the C9 to C25 range as “not readily biodegradable” 
because their biodegradation rates are typically slower than lighter, more volatile fuels, such as 
gasoline or jet fuel. Therefore, PAHs such as those listed above are expected to be relatively 
persistent in vadose zone soil at Parcel 83 and are expected to be relatively immobile and will not 
readily leach to groundwater. 

4.3 SOIL RESULTS FOR PCBS 

Soil sampling results for PCBs obtained in 2007 and 2016 were compared to June 2017 
USEPA criteria in Table 2 and to September 2017 NJDEP criteria in Table 3, and results of the 
comparison to USEPA RSLs are shown on Figure 3 and to the 2017 NJDEP criteria on Figure 4.  
In summary, Aroclor-1254 was detected in 2 surface soil samples out of 5 total soil samples and 
Aroclor-1260 was detected in 5 surface soil samples out of 65 total soil samples (Table 4). 
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4.3.1 PCB Exceedances of Comparison Criteria 

The P83-B5 Aroclor-1260 concentration of 0.8 mg/kg during the 2008 SI exceeded the 
USEPA Residential RSL (0.12 mg/kg) and the NJDEP RDCSRS for total PCBs (0.2 mg/kg). 

During the Phase II SI (2016), surface and subsurface soil samples from borings PAR-83-SB-
09, PAR-83-SB-10, and PAR-83-SB-11 were analyzed to delineate for PCBs. Two surface soil 
locations (PAR-83-SB-09 and PAR-83-SB-11) exceeded the USEPA Residential RSL for Aroclor-
1254 (0.12 mg/kg).  PAR-83-SB-09 and PAR-83-SB-11 also exceeded the Aroclor-1254 and 
Aroclor-1260 USEPA Protection of Groundwater RSL in the surface soil (Table 4). The only 
Phase II SI PCB exceedance of the NJDEP RDCSRS was Aroclor-1254 at PAR-83-SB-09 in the 
surface soil (1-1.5 ft bgs), and a deeper sample was analyzed at 2 to 2.5 ft bgs that did not exceed 
the NJDEP RDCSRS.  The 2008 PCB (Aroclor-1260) exceedance was located at P83-B5, which 
is adjacent to the 2016 sample PAR-83-SB-09; therefore, both PCB exceedances (Aroclor-1254 
and Aroclor-1260) occurred in the surface soil. PCBs have been vertically and horizontally 
delineated to the NJDEP RDCSRS at Parcel 83 (Figure 4).  

4.3.2 Constituents of Potential Concern (COPCs) 

PCB COPCs in surface soil were identified by comparing the maximum detected 
concentration of each analyte to the USEPA Residential RSL (TR = 1 x 10-6 and THQ = 0.1) as 
detailed in the Risk Assessment Work Plan (Parsons, 2015b).  The PCB COPCs in surface soil at 
Parcel 83 include (Table 4): Aroclor-1254 and Aroclor-1260. 

4.3.3 Potential Sources of PCBs in Soil  

There are no known PCB sources or releases at Parcel 83. 

4.3.4 Fate and Transport of PCBs in Soil 

PCBs are expected to have little to no mobility in soil. The lower the degree of chlorination, 
the more water soluble a PCB congener will be. However, PCBs may be volatilized from soil 
surfaces into the atmosphere and subsequently removed from the atmosphere by wet or dry 
deposition.  PCBs detected in soil at Parcel 83 are expected to be strongly sorbed to soil particles 
and have little to no mobility in soil. Therefore, they will not readily leach to groundwater. 

4.4 SOIL RESULTS FOR PETROLEUM HYDROCARBONS 

Surface soil samples (P83-SS-18, P83-SS-19, and P83-SS-20) were collected via hand auger 
and analyzed for TPH during the SI (U.S. Army, 2008) to investigate a former electrical 
transformer storage location east of Bldg. 173.  Detections of TPH ranged from 111 to 181 mg/kg.  
The TPH results are considered comparable to extractable petroleum hydrocarbon (EPH) results 
for decision making purposes based on NJDEP guidance (NJDEP, 2010a and 2010b).  These 
results are less than the NJDEP’s threshold for contingency analyses (1,000 mg/kg) and less than 
the residential exposure scenario criteria of 5,100 mg/kg (NJDEP, 2010a), and therefore are not 
discussed further.  

During the 2017 sampling event, the samples collected at borings PAR-83-SB-23 and PAR-
83-SB-25 were also analyzed for EPH due to petroleum-like odors and high photoionization 
detector (PID) readings observed in the field. EPH was also analyzed in one boring (PAR-83-482-
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SB-01) that was associated with former UST 482.  The EPH results are presented in Tables 2 and 
3, and boring logs are presented in Appendix B.  These results are summarized as follows: 

• The concentration of total EPH (114 mg/kg) encountered in subsurface soil at boring PAR-
83-SB-23 (5 to 5.5 ft bgs) is less than the NJDEP’s threshold for contingency analyses 
(1,000 mg/kg) and less than the residential exposure scenario criteria of 5,100 mg/kg 
(NJDEP, 2010a), and therefore additional characterization or action is not warranted.  
There are no former USTs or other sources of petroleum hydrocarbons known to have been 
located near this boring.  

• The total EPH concentration of 2,060 mg/kg encountered in subsurface soil at boring PAR-
83-SB-25 (3 to 3.5 ft bgs) possibly indicated a release.  Three former fuel oil USTs have 
previously been reported in the vicinity of this boring:  UST 434 and UST 439 were just 
north, and UST 443 was just south, of Building 439.  All three of these former fuel oil 
USTs have NFA determinations from the NJDEP (OACSIM, 2015; NJDEP, 2015). The 
total EPH concentration encountered at boring PAR-83-SB-25 is greater than the NJDEP’s 
threshold for contingency analyses (1,000 mg/kg) but is less than the residential exposure 
scenario criteria of 5,100 mg/kg (NJDEP, 2010a).  The EPH encountered at boring PAR-
83-SB-25 is attributed to former fuel oil USTs that have been previously closed, and 
additional characterization or action is not warranted. 

• The highest total EPH concentration encountered at boring PAR-83-482-SB-01 was 2,410 
mg/kg in surface soil (sampled from 1.5 to 2 ft bgs).  Although located within the Parcel 
83 study area, this boring was associated with former fuel oil UST 482, which was 
previously evaluated (OACSIM, 2018) and has an NFA determination (NJDEP, 2018).  
Therefore, additional characterization or action is not warranted. 

4.5 SOIL RESULTS FOR METALS 

Surface and subsurface soil sampling results for metals obtained in 2007 and 2016 were 
compared to USEPA criteria in Table 2 and to NJDEP criteria or an ARS (in the case of vanadium) 
in Table 3; results of the comparison to USEPA RSL are shown on Figure 3 and NJDEP RDCSRS 
are shown on Figure 4.  Results that are B flagged are considered not-detected as detailed in the 
Risk Assessment Work Plan (Parsons, 2015b).  All detections of aluminum, copper, and 
manganese in soil are B flagged and therefore they were treated as not detected.  Metals were 
detected in surface or subsurface soil at all soil boring locations (Table 4).   

4.5.1 Metal Exceedances of Comparison Criteria 

Arsenic and lead are the only metals detected at concentrations greater than the NJDEP 
RDCSRS.  These exceedances are present in five locations (P83-B5, PAR-83-SB-09, P83-SS/SB-
09, P83-SS/SB/GW-10, and P83-SS/SB-11). The arsenic and lead exceedances occur in surface 
soil (0-0.5 or 1-1.5 ft bgs) (Table 3).   

The NJDEP RDCSRS for vanadium is based on a provisional reference dose (RfD).  However, 
the USEPA no longer uses the provisional RfD.  The RSL is based on an RfD that is based on the 
vanadium pentoxide RfD that is presented in the Integrated Risk Information System (USEPA, 
2017a).  Therefore, an ARS of 390 mg/kg, based on the USEPA RSL, was used for the NJDEP 
RDCSRS value for vanadium (Appendix F). 
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Concentrations of the following metals exceeded their June 2017 USEPA Residential RSL 
and the 1995 background investigation performed by Weston (Weston, 1995) in at least one of the 
soil samples collected in 2007 or 2016: antimony, arsenic, cobalt, lead, manganese, mercury, and 
vanadium (Table 4). Metal exceedances of the NJDEP RDCSRS or the USEPA Residential RSL 
were in surface and subsurface soil and ranged in depth from 0.0 to 7.5 ft bgs.   

Concentrations of the following metals exceeded their June 2017 USEPA Groundwater 
Protection RSL and/or 2013 NJDEP IGW SL in at least one of the surface or subsurface soil 
samples collected in 2007 and 2016 (Tables 2 and 3): antimony, arsenic, beryllium, cadmium, 
cobalt, lead, manganese, mercury, nickel, vanadium, and zinc.  

4.5.2 Constituents of Potential Concern (COPCs) 

Metal COPCs in surface and subsurface soil were identified by comparing the maximum 
detected concentration of each analyte to the USEPA Residential RSL (TR = 1 x 10-6 and THQ = 
0.1).  The metal COPCs in surface and subsurface soil at Parcel 83 include (Table 4): antimony, 
arsenic, cobalt, lead, manganese, mercury, and vanadium.  

4.5.3 Potential Sources of Metals in Soil  

Based on the results of the soil sampling, the former coal storage area is a potential source of 
metals in soil at Parcel 83.  However, metals were also found to be ubiquitous across the Parcel 83 
and surrounding area, and not only present in the former coal storage area.   

4.5.4 Fate and Transport of Metals in Soil  

Potential migration routes for contaminants detected in soil include the following: 

• Dissolution of soluble residual contamination in soil into infiltrating precipitation that 
percolates through the vadose zone to the water table; and 

• Volatilization into soil gas and/or the atmosphere. 

Metals are subject to various transformation processes in soil. For example, metals can exist 
in the environment in several valence forms, and they can also exist as organometallic compounds 
that have a metal-carbon bond. Metal transformation processes, such as metal methylation, occur 
through interactions with other chemicals and biota in the environment. In general, however, 
metals are elements that have limited mobility in the environment, and therefore are expected to 
be relatively persistent in vadose zone soil at Parcel 83.  

4.6 GROUNDWATER RESULTS 

A 2008 NJDEP letter concurred that NFA for groundwater was acceptable based on the results 
presented in the SI.  However, during the 2008 SI, TCE exceeded the NJDEP RDCSRS at one soil 
sample (P-83-SS/SB-9) and was not detected at any other soil boring on site.  The SI report 
indicated that TCE was historically used for parts cleaning at nearby Building 279.  However, TCE 
was not detected in the soil or groundwater sample at the nearby boring P83-SS/SB/GW-10.  
Therefore, the soil TCE occurrence is isolated and located in shallow soil.  NJDEP comments (July 
2012) on the 2008 SI requested additional discussion of this TCE exceedance (Correspondence 7 
in Appendix A).  
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Even though NJDEP had concurred with the NFA determination for groundwater in the 2008 
SI, in response to the NJDEP request for discussion regarding the TCE exceedance in soil, three 
groundwater samples from temporary wells were collected in 2016 for TCE analysis at PAR-83-
SB-12, PAR-83-SB-13, and PAR-83-SB-14 as shown on Figure 7. As shown in the groundwater 
data presented in Table 5, there were no detections of TCE; therefore, there are no COPCs in 
groundwater and the investigation of Parcel 83 groundwater is once again complete. 
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 SECTION 5  
RISK ASSESSMENT SUMMARY AND CONCLUSIONS 

An evaluation of the potential risk resulting from human exposure to contaminants in soil was 
conducted as part of this RI Report (Appendix G). This Human Health Risk Assessment 
(HHRA)(40 CFR 300.430(d)(4)) evaluated the exposure of current and/or future unlimited use and 
unrestricted exposure (UU/UE) receptors (the scenario protective of residential users), outdoor 
workers, utility workers, and recreational users to COPCs in soil through dermal contact, incidental 
ingestion, and inhalation of particulates.  

The HHRA compared the cumulative risk and hazard index to the USEPA’s acceptable 
incremental cancer risk range of 1 x 10-6 and 1 x 10-4 and hazard index cutoff of 1. If the cumulative 
risk is less than the upper end of the USEPA’s acceptable incremental cancer risk range and the 
hazard index is less than 1, this indicates that assumed exposures to COPCs at the site are unlikely 
to result in unacceptable carcinogenic risks or hazards for the receptors evaluated.   

The HHRA used an exposure point concentration (EPC) for soil that was the maximum 
detected concentration or the 95% upper confidence limit (UCL) on the mean of each analyte. 95% 
UCLs were calculated for those COPCs contributing significantly to the risk/hazard (i.e., greater 
than 25% of the cumulative risk/hazard) unless there was an insufficient sample size within the 
exposure area to calculate a 95% UCL (less than eight samples) or there was only one detection in 
the exposure area, then the maximum detected concentration was used as the EPC. Unlike the 
method described above for determining the EPC for other COPCs, in all cases, the EPC for lead 
is the arithmetic mean concentration for lead in soil, as recommended in USEPA guidance 
(USEPA, 2007).   

Three Exposure Areas of approximately 0.5 acres (i.e. representing the approximate size of a 
residential lot) were evaluated for the UU/UE receptor exposed to soil, based on the areas at the 
site with the highest concentrations of COPCs that would be most likely to pose an unacceptable 
risk (Appendix G, Figure G.2.2).  The remaining receptors were assumed to access the entire site.   

Only one potential future receptor had an estimated risk greater than the USEPA’s acceptable 
levels.  The cumulative carcinogenic risks and noncarcinogenic hazards estimated for the receptors 
at the site are summarized on Table 6 and are as follows: 

• UU/UE receptors exposed to surface soil, combined surface and subsurface soil and 
outdoor air: The cumulative carcinogenic risks in surface soil and combined surface 
and subsurface soil are less than or equal to the upper end of the USEPA’s acceptable 
incremental cancer risk range of 1 × 10-4 in every Exposure Area except surface soil in 
Exposure Area 2 where the cumulative risk of 2 × 10-4 is greater than the upper end of 
the USEPA’s acceptable incremental cancer risk range of 1 × 10-4. This risk is wholly 
attributable to exposure to carcinogenic PAHs in soil as represented by the 
benzo(a)pyrene (BaP)-equivalent concentration in surface soil.  

The hazard index (HI) for surface soil and combined surface and subsurface soil are 
less than or equal to 1 for all Exposure Areas, for the UU/UE adult receptor. The HI 
for the UU/UE child receptor in Exposure Area 1 is 3 in surface soil and 3 in combined 
surface and subsurface soil , in Exposure Area 2 is 3 in surface soil and 2 in combined 
surface and subsurface soil, and in Exposure Area 3 is 2 in surface soil and 2 in 
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combined surface and subsurface soil which are all greater than 1.  However, the 
individual hazard quotients (HQs) for each chemical are all less than 1.  In addition, 
the hazards were separated by target organ, and the target-organ specific HIs were all 
less than or equal to 1.  Therefore, no action is necessary for soils based on non-cancer 
endpoints. 

The highest modeled blood lead levels in children for each Exposure Area were all less 
than the USEPA level of concern for blood-lead levels of 10 µg/dL, as well as the 
current Centers for Disease Control and Prevention (CDC) reference value for lead of 
5 µg/dL. The estimated potential blood lead concentrations modeled using the 
Integrated Exposure Uptake Biokinetic (IEUBK) model are protective of the other 
receptors on-site including adult UU/UE receptors 

• Utility workers exposed to surface soil and combined surface and subsurface soil: The 
cumulative carcinogenic risk for utility worker exposure to surface soil (3 x 10-7) and 
combined surface and subsurface soil (3 x 10-7) are less than the upper end of the 
USEPA’s acceptable incremental cancer risk range of 1 × 10-4.  The HI for utility 
workers is less than 1 for exposure to surface soil (HI=0.1) and combined surface and 
subsurface soil (HI=0.1). 
 

• Outdoor workers exposed to surface soil: The cumulative carcinogenic risk for outdoor 
worker exposure to surface soil (2 x 10-5)is less than the upper end of the USEPA’s 
acceptable incremental cancer risk range of 1 × 10-4.  The HI for outdoor workers is 
less than 1 for exposure to surface soil (HI=0.5). 
 

• Recreational users exposed to surface soil: The cumulative carcinogenic risk for 
recreational users exposure to surface soil (6 x 10-6) is less than the upper end of the 
USEPA’s acceptable incremental cancer risk range of 1 × 10-4.  The recreational user 
HIadl for exposure to surface soil is 0.1 and the HIadult is 0.04, which are less than 1. 

The HHRA concluded that there are no unacceptable risks to human health from exposure to 
VOCs, PCBs, and metals in soil.  However, there are unacceptable risks to human health from 
exposure to carcinogenic PAHs in surface soil at Exposure Area 2 (Section 4.2.3) for the UU/UE 
receptors. Therefore, a feasibility study is recommended to address carcinogenic PAHs in surface 
soil at Exposure Area 2 (Figure 8). 

There are no COPCs in 2016 groundwater samples, therefore, there is no unacceptable risk to 
human health associated with Parcel 83 groundwater. 



Final  Section 6 
RI/FS Report for Parcels 83, 103, 104 and 108 Remedial Investigation Summary and Conclusions 

 

Fort Monmouth, BRAC 05 Facility 6-1 September 2020 
Contract Number W912DY-09-D-0062, Task Order 0012 

 

 SECTION 6  
REMEDIAL INVESTIGATION SUMMARY AND CONCLUSION 

6.1 VOCS IN SOIL 

Concentrations in surface soil at Parcel 83 exceed the RDCSRS for TCE.  The HHRA 
concluded that there is no unacceptable risk to human health from VOCs in soil.  Therefore, the 
Army has determined that no further action with regard to VOCs in soil is warranted under 
CERCLA. 

6.2 SVOCS IN SOIL 

Concentrations in surface or subsurface soil at Parcel 83 exceed the RDCSRS for 1-
methylnaphthalene, 2-methylnaphthalene and multiple other PAHs.  The HHRA concluded that 
there is an unacceptable risk to human health attributable to exposure to carcinogenic PAHs in 
surface soil as represented by the BaP-equivalent concentration in surface soil. The HHRA 
concluded that there is no unacceptable risk to human health attributable to exposure to 
carcinogenic PAHs in combined surface and subsurface soil. Therefore, a Feasibility Study is 
required to address carcinogenic PAHs in surface soil at Exposure Area 2 (Figure 8). 

6.3 PCBS IN SOIL 

Concentrations in surface soil at Parcel 83 exceed the RDCSRS for Aroclor-1254 and Aroclor-
1260.  The HHRA concluded that there is no unacceptable risk to human health from PCBs in soil. 
Therefore, the Army has determined that no further action with regard to PCBs in soil is warranted 
under CERCLA. 

6.4 PETROLEUM HYDROCARBONS IN SOIL 

EPH was not evaluated in the HHRA.  As described in Section 4.4, EPH encountered at 
borings PAR-83-SB-25 and PAR-83-482-SB-01 is attributed to former fuel oil USTs that have 
been previously closed, and therefore additional characterization or action is not warranted.   

6.5 METALS IN SOIL 

Concentrations in soil at Parcel 83 exceed the RDCSRS for arsenic and lead.  The HHRA 
concluded that there is no unacceptable risk to human health from metals in surface or subsurface 
soil. Therefore, the Army has determined that no further action with regard to metals in soil is 
warranted under CERCLA. 

6.6 GROUNDWATER 

There are no COPCs in groundwater and the investigation of Parcel 83 groundwater is 
considered complete.  Consequently, groundwater was not evaluated in the HHRA, and additional 
characterization or action for groundwater is not warranted.  
 

 

 



Final  Section 6 
RI/FS Report for Parcels 83, 103, 104 and 108 Remedial Investigation Summary and Conclusions 

 

Fort Monmouth, BRAC 05 Facility 6-2 September 2020 
Contract Number W912DY-09-D-0062, Task Order 0012 

 

6.7 REMEDIAL INVESTIGATION CONCLUSIONS 

A Feasibility Study (FS) is recommended to address the risk to human health due to exposure 
to carcinogenic PAHs in surface soil within Exposure Area 2 at Parcel 83 which is related to former 
coal storage or historical fill.   It is also recommended that the FS consider a response in the other 
areas within Parcel 83 but outside Exposure Area 2 where the concentrations of PAHs exceed the 
NJDEP RDCSRS, as incidental remediation areas.  This will allow attainment of NJDEP cleanup 
standards within and outside of Exposure Area 2 at Parcel 83 to facilitate property transfer.  
Property transfer reduces the Army’s environmental liabilities and places the land back into use, 
which is a BRAC objective.      
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SECTION 7 

FEASIBILITY STUDY 
REMEDIAL ACTION OBJECTIVES AND ARARS 

This FS uses a focused approach to reduce redundancy, facilitate rapid reviews, and accelerate 
cleanup decisions pursuant to the NCP (40 CFR 300.430(a)(1)(ii)(C)). The scope of this FS has 
been streamlined as practicable for the conditions present at Parcel 83 and applies only to select 
constituents of concern (COCs) that pose an unacceptable risk in the surface soil and warrant action 
at Parcel 83. The purpose of an FS is to identify, develop, and perform a detailed analysis of 
potential remedial alternatives that are protective of human health and the environment, can be 
implemented in a cost-effective manner, and can meet the remedial action objectives (RAOs) for 
Parcel 83 so that decision-makers will have adequate information to select the most appropriate 
remedial alternative (40 CFR 300.430(e)(1)). In this section, RAOs for Parcel 83 are defined so 
that appropriate general response actions (GRAs) and specific response actions (SRAs) can be 
selected. Finally, Applicable or Relevant and Appropriate Requirements (ARARs, (40 CFR 
300.400(g))) and “to be considered” (TBC) criteria are identified.  

7.1  REMEDIAL ACTION OBJECTIVES 

RAOs are specific goals for protecting human health and the environment from the 
environmental hazards identified in the HHRA. RAOs can be accomplished by ensuring exposure 
pathways are not completed or by reducing concentrations of COCs at exposure points to 
protective concentrations.  

COCs are “the hazardous substances, pollutants, and contaminants that, at the end of the risk 
assessment, are found to be the risk drivers or those that may actually pose unacceptable human 
or ecological risks.” The COCs were derived from the list of COPCs that are contributing to risk 
in soil shown on HHRA tables (RI Section 4). Only the analytes that contribute to either the 
cumulative risk (carcinogenic analytes) or the HQ (i.e., for noncarcinogenic analytes) were 
retained as COCs. The COCs in soil identified for Parcel 83 are presented in Table 7. 

The RAO developed in this section addresses the risks and hazards identified in the HHRA 
(Section 5 and Appendix G). For hypothetical receptors representing a UU/UE scenario at Parcel 
83 Exposure Area 2, the contributors to cumulative carcinogenic risk are carcinogenic PAHs in 
surface soil (0 to 2 ft bgs) as represented by the BaP-equivalent concentration. However, there was 
no unacceptable carcinogenic risk from combined surface and subsurface soil. In addition, there 
were no unacceptable noncarcinogenic risk or noncarcinogenic hazard identified in the HHRA for 
soil. Furthermore, the RI concluded there are no COPCs in groundwater and no further action is 
warranted for groundwater. Therefore, the following RAO was developed for Parcel 83 to protect 
human health and the environment:  

• Protect public health, welfare and the environment by preventing exposure (inhalation,
dermal contact, and ingestion) to surface soil containing carcinogenic PAHs (BaP,
benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene) at concentrations in excess of cleanup levels (Section 7.3).
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7.2 ARARs and TBC Criteria 

The NCP established a general requirement that response actions comply with ARARs, based 
on site-specific conditions. “Applicable requirements” are promulgated environmental cleanup 
standards, standards of control, and other substantive requirements, criteria, or limitations that 
specifically address a hazardous substance, remedial action, location, or other circumstances found 
at a release site.  “Relevant and appropriate requirements” are promulgated environmental cleanup 
standards, standards of control, and other substantive requirement, criteria, or limitations that, 
while not legally “applicable” to site conditions, address problems or situations sufficiently similar 
to those encountered at the site that their use is well suited for the site. Pursuant to the USEPA 
guidance (USEPA, 1988), ARARs are generally divided into three categories: chemical-, location- 
and action-specific requirements. ARARs must be complied with unless waived. Other TBC 
criteria, such as non-promulgated policy and guidance documents, may also be useful in directing 
a response action at a site. The ARARs and TBC criteria for this site are presented in Table 8.  

7.2.1 Chemical-Specific ARARs 

Chemical-specific ARARs are promulgated health-based numerical values that establish the 
acceptable amount or concentration of a chemical that may remain in, or be discharged to, the 
ambient environment. Parcel 83 chemical-specific ARARs are the NJDEP RDCSRS published in 
the New Jersey Administrative Code (N.J.A.C.) 7:26D Remediation Standards.  Risk-based 
screening levels (e.g., USEPA RSLs) used in determining COPCs are not considered chemical-
specific ARARs because they are not promulgated.  

7.2.2 Location-Specific ARARs 

Location-specific ARARs prevent damage to unique or sensitive areas, such as floodplains, 
historic places, wetlands, and fragile ecosystems, and restrict other activities that are potentially 
harmful because of where they take place. The Resource Conservation and Recovery Act (RCRA), 
for example, prohibits the placement of hazardous waste in geologically unstable areas. Based on 
the proximity of tidally-influenced Parkers Creek, Oceanport Creek, and the back-bay areas of the 
Shrewsbury River, Parcel 83 lies within a potential flood hazard area.  Therefore, any remediation 
activity conducted within the Parcel 83 vicinity needs to be in compliance with N.J.A.C. 7:13 
Flood Hazard Area Control Act (FHACA) Rules, and the substantive permit and authorization 
requirements of the FHACA need to be established. As stated in N.J.A.C. 7:13-1.1(c), flooding 
presents a significant risk to the public health, safety, and welfare due to loss of life, injury, and 
property damage, and therefore needs to be controlled.  There are multiple development scenarios 
that are subject to the FHACA Rules and that could apply to the remediation of Parcel 83, including 
stormwater management (N.J.A.C. 7:13-12.2); excavation, filling and grading (N.J.A.C. 7:13-
12.3); and the cleanup of hazardous substances (N.J.A.C. 7:13-12.17).   

New Jersey Statutes Annotated (N.J.S.A.) 13:19-1 Coastal Area Facility Review Act 
(CAFRA), as promulgated under N.J.A.C. 7:7 Coastal Zone Management Rules, requires that any 
coastal area use be protective of public health. Oceanport, New Jersey is designated as a 
municipality within the CAFRA zone.  Therefore, any remediation activity conducted within the 
Parcel 83 vicinity needs to be in substantive compliance with the CAFRA requirements.   
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7.2.3 Action-Specific ARARs 

Action-specific ARARs are usually technology or activity-based requirements or limitations 
placed on actions taken with respect to remedial/removal actions, or requirements to conduct 
certain actions to address circumstances at a site. These actions include capping, removal, 
decontamination, and/or control of impacted media. Provisions of RCRA regulations which may 
become ARARs include 40 CFR Sections 261, 262, 264, 258, 268, and 260-268, and RCRA ( 42 
U.S. Code Chapter 82, Subchapter III) regulations that establish rules for hazardous waste 
management that may apply to capping, excavation, storage, management, and disposal of 
impacted media has been identified as potential action-specific ARARs.  

7.2.4 TBC Criteria 

When ARARs do not exist for a chemical or remedial activity, other criteria, advisories, and 
guidance referred to as TBC are useful in designing and selecting a remedial alternative. TBC 
criteria include the risk-based screening levels (e.g., USEPA RSLs) used in determining COPCs, 
which are chemical-specific TBC because they are not promulgated. 

7.3 CLEANUP LEVELS 

The RAO refers to analyte-specific cleanup levels for soil. The numerical cleanup goals for 
the soil COCs identified at Parcel 83 evaluated in this FS are the NJDEP RDCSRS presented on 
Table 7.  As required to meet the Army’s objective of addressing CERCLA risk within Exposure 
Area 2, NJDEP RDCSRS are state promulgated values which were reviewed to address all of 
Parcel 83. Any response at Exposure Area 2 to address unacceptable risk and meet the NJDEP 
RDCSRS will also address those areas in other portions of the site outside of Area 2 as incidental 
to the remediation of the primary unacceptable risk.   

At Parcel 83, PAH concentrations in soil that exceed the NJDEP RDCSRS in other portions 
of the site due to historic fill were evaluated.  The NJDEP RDCSRS have been identified as 
ARARs for Parcel 83 and as such, provide remediation standards for PAH concentrations 
associated with both the coal storage areas and historic fill areas through the Parcel boundaries.   

Attainment of a No Further Action (NFA) determination from the NJDEP would require an 
action such as land use controls or remediation throughout Parcels 83, 103, 104 and 108 to reduce 
COC concentrations to the NJDEP RDCSRSs listed in Table 7. Therefore, specific remedial 
alternatives described in Section 10 will address all exceedances of the cleanup goals listed in 
Table 7. 
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  SECTION 8 
IDENTIFICATION AND SCREENING OF RESPONSE ACTIONS 

The NCP establishes expectations for the types of remedies that will be used for addressing 
principal threat and low-level threat wastes. Parcel 83 is considered a low level threat waste rather 
than a principal threat waste. The concept of principal threat waste and low level threat waste 
developed in the NCP is applied on a site-specific basis when characterizing source material. 
Source material is defined as material that includes or contains hazardous substances, pollutants 
or contaminants that act as a reservoir for migration of contamination to groundwater, surface 
water, to air, or acts as a source for direct exposure. Low-level threat wastes are wastes that exhibit 
a low toxicity, low mobility in the environment or are near health-based levels. In contrast, 
principal threat wastes are highly toxic or highly mobile wastes that would present a significant 
risk to human health or the environment should exposure occur.  

The NCP establishes the expectation to:  

• Use treatment to address the principal threats posed by a site, wherever practicable; 

• Use engineering controls (EC), such as containment, for wastes that pose a relatively low 
long-term threat or where treatment is impractical; 

• Use institutional controls (IC) such as water use and deed restrictions to supplement EC as 
appropriate for short- and long-term management to prevent or limit exposure to hazardous 
substances; and 

• Use a combination of methods, as appropriate to achieve protection of human health and the 
environment. 

The primary objective of this section is to identify remedial technologies and approaches that 
are suitable to address one or more elements of the site conditions that warrant a response action. 
This section identifies GRAs that could possibly be used to achieve the RAO. Under each GRA, 
numerous SRAs that could potentially be implemented are identified and screened.  

8.1  GENERAL RESPONSE ACTIONS 

GRAs represent broad classes of technologies that have common characteristics that could 
possibly be used to address the risk posed by site impacts and achieve the RAO. Following the 
USEPA guidelines (USEPA, 1988), these GRAs are considered for soil at Parcel 83:  

• No Action: Contaminated media are left in place and remain un-mitigated. The No 
Action response action is used as a baseline for comparison to other preliminary response 
actions. Under this action, Parcel 83 will be maintained under the current conditions, and 
the RAO would not be met. This action will be retained for evaluation in accordance with 
the NCP to provide a baseline comparison with other alternatives (40 CFR 
300.430(e)(6)). 

• Risk and Hazard Management (Land Use Controls): Contaminated media are left in 
place and land use controls (LUCs) such as ICs (deed restrictions) or ECs (signs and 
fences) are established to prevent potential exposure, but no active remediation of 
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contaminated media is considered. The actions meet the RAO of minimizing direct 
contact via the soil exposure pathway with the contaminated soil. LUCs may be used in 
conjunction with other technologies. 

• Containment: Contaminated media are isolated from the environment and potential 
receptors by blocking the exposure/transport mechanism. These technologies are 
generally appropriate for wastes that pose a relatively low-level threat or where treatment 
is impracticable. Containment technologies range from simple to complex depending on 
the risks and hazards identified at a site.  

• Treatment: Contaminated soil could be remediated through either in situ or ex situ 
treatment including physical, chemical, and biological treatments. Treatment measures 
would reduce toxicity, mobility, or volume of a contaminant or waste by altering the 
physical or chemical properties of the contaminants and/or media. The action meets the 
RAO because the contaminated soil would be treated to regulated acceptable levels to 
protect human health and the environment. 

• Source Removal and Disposal: Contaminated media and solid wastes are physically 
removed from the subsurface and are either treated or properly disposed offsite. The 
action meets the RAO because the contaminated soil would be completely removed from 
Parcel 83. 

8.2 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND 
PROCESS OPTIONS 

The objective of this section is to identify remedial technologies and process options for soil 
remediation at Parcel 83. A focused approach was used considering only the conditions present at 
Parcel 83 Exposure Area 2 to address the COCs that pose an unacceptable risk in the surface soil 
(0 to 2 feet bgs) and to address the COCs that exceed cleanup levels. This objective is accomplished 
using a variety of information including previous investigations and remedial actions conducted at 
Parcel 83, remedial actions at other sites, references developed by USEPA for application at 
remedial sites, USEPA computerized technology databases (ATTIC, Version 1.0 and CLU-IN), 
and standard engineering references.  

For each GRA discussed above, several remedial technologies exist that are applicable to the 
type of soil contamination at Parcel 83. The goal of the screening process is to evaluate these 
technologies to identify those that are technically feasible to implement under the site-specific 
conditions. In this step, entire technology types and process options can be eliminated based on 
technical effectiveness and/or implementability considerations. Information on site characteristics 
and chemical types and concentrations were used to eliminate technology types and process 
options that are neither applicable nor effectively implementable at Parcel 83.  

Table 9 lists the GRAs for identified Parcel 83 impacts requiring remedy and identifies the 
remedial technologies and process types for each response action. In order to streamline the 
development of remedial action alternatives, only “presumptive” remedial technologies from each 
general response action are identified. This table also shows graphically which technologies were 
retained and screened out, with a brief description of each. General technology description is 
presented below along with if it was retained or screened out. 
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8.2.1 No Action 

No action refers to a site remedy where no active remediation or risk and hazard management 
are implemented. Under DERP , evaluation of a no-action remedial alternative is required, 
pursuant to the NCP (40 CFR 300.430(e)) to provide a baseline for comparison with other remedial 
alternatives. Under the no action alternative, no formal programs would be put into place to control 
potential receptor exposures to COCs.  

8.2.2 Risk and Hazard Management 

Risk and hazard management uses enforceable LUCs, including both ICs and/or ECs to 
prevent or limit exposure of receptors to potentially harmful concentrations of COCs. ICs and ECs 
are actions taken to reduce or eliminate risks to public health and the environment by controlling 
exposure pathways rather than removing the contaminants or reducing their mobility, toxicity, or 
volume. ICs may consist of physical restrictions, administrative restrictions to include deed 
notices, zoning ordinances, special use permits, or restrictions on construction activities. Examples 
of ECs include physical barriers and access restrictions such as fencing, locked gates, or warning 
signs. 

LUCs are cost-effective, reliable, and immediately effective; they can be implemented either 
alone or with other remedial components. Inspections are typically required to document long-
term effectiveness of LUCs. The administrative feasibility of and cost to implement LUCs depend 
on site-specific circumstances (e.g., whether a site is under the direct operational control of the 
federal government or has been transferred to non-federal ownership). Typically, this GRA is 
easily implemented. Implementation of LUCs is addressed in the DoD Policy and Guidance 
Document on LUCs associated with Environmental Restoration Activities (Office of the Under 
Secretary of Defense-Acquisition and Technology, 2001). Risk and hazard management using 
LUCs is a viable option and was retained for further evaluation. 

8.2.3 Containment 

Containment technologies range from simple (such as asphalt pavement) to complex (such as 
a hazardous waste containment system) depending on the risks and hazards identified at a site. 
Examples of containment approaches applicable to Parcel 83 include impermeable barriers such 
as an asphalt cap. An asphalt cap would be protective of human health by eliminating contact with 
underlying soil but would not reduce or eliminate the contamination. An asphalt cap would require 
hydrologic modeling and extensive State permitting, design and installation considerations due to 
the Parcel 83 location in a lowland coastal area. A Deed Notice would be required as well as on-
going pavement maintenance. Containment technologies have been retained for further evaluation. 

8.2.4 Treatment 

Treatment uses engineered and non-engineered approaches to reduce the toxicity, mobility, or 
volume of contaminants in the subsurface, thereby preventing or minimizing exposure of receptors 
to, or further degradation of natural resources by, site contamination. The primary potential 
advantage of in situ treatment is that it allows the contaminated media to be treated without being 
removed and could result in cost savings due to the elimination of costs associated with physical 
removal, ex situ treatment, and disposal. Biological, chemical, and physical processes may be used 
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• Effectiveness. The effectiveness evaluation focuses on the following elements:
o Potential effectiveness of process options for handling the estimated areas or volumes

of media and meeting the RAO;
o Potential impacts to human health and the environment during the construction and

implementation phase; and
o Reliability and proven effectiveness of the process with respect to the contaminants

and conditions at Parcel 83.
• Implementability. The initial technology screening eliminated technology types or

process options that were clearly ineffective or unworkable at the site. The following
evaluation addresses both the technical and institutional feasibility of implementing each

for in situ treatment. Examples of in situ treatment options include solvent extraction/soil washing, 
electro kinetic, chemical oxidation, and phytoremediation technologies. Implementability and 
effectiveness generally are governed by site hydrogeologic, geochemical, and microbiological 
conditions, the physicochemical properties of the COCs, and the mass of contaminants present in 
the affected media.  

Solvent extraction/soil washing success depends on many factors and variables and would 
result in additional materials that would require disposal. Electro kinetic would require a 
complicated system, power supply, installation of electrodes, and higher capital and operation and 
maintenance (O&M) costs. Chemical oxidation would require pilot test, design to include oxidant 
and delivery system, multiple applications, and would require impractical amounts of reagent to 
treat relatively low concentrations of COCs present across a wide area. Phytoremediation would 
require long term plant growth and extensive maintenance to be effective. Due to these limitations 
and based on impracticality of implementation and unknown success for the COCs, treatment 
technology options are not retained for further evaluation. 

8.2.5 Source Removal and Disposal 

Removal of source materials by direct excavation and offsite disposal would be effective at 
Parcel 83. The targeted source area that precludes UU/UE at Parcel 83 Exposure Area 2 is 
approximately 4 feet long, 4 feet wide, and about 3 feet deep. Alternatively, this technology could 
be applied to the much larger area that exceeds cleanup levels (for example, the NJDEP RDCSRSs 
as shown on Figure 6). This technology has been previously applied at multiple locations within 
FTMM for remediation. It represents a viable technology for site remediation. Source removal and 
offsite disposal was retained for further evaluation as an appropriate remedial option.  

8.3 EVALUATION OF TECHNOLOGY PROCESS OPTIONS 

The next step in developing and screening alternatives involves an evaluation of the 
technologies and process options remaining from the initial technology screening. Technologies 
and process options judged to be potentially viable in the previous section for application to Parcel 
83 soil are reviewed according to three criteria: effectiveness, implementability, and cost. These 
criteria are briefly discussed below.  
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process that was retained after the initial technology screening, including the following 
institutional aspects: 
o Ability to obtain necessary permits and rights-of-way for offsite actions; 
o Availability of necessary equipment and skilled workers to implement the 

technology; and 
o Availability (including capacity) of treatment, storage, and disposal services. 

• Cost. Cost plays a limited role in the screening of technologies at this phase. Relative 
capital and O&M costs are considered rather than absolute costs. For this evaluation, the 
cost analysis is based on engineering judgment. Each technology is evaluated as to 
whether costs are low, moderate, or high relative to other process options in the same 
technology type. Therefore, a process option that has a relatively low cost associated with 
its implementation would receive a “High” rating in the evaluation table, while a process 
option that is relatively costly to implement would receive a “Low” rating. The greatest 
cost consequences in site remediation are usually associated with the degree to which 
different technology types are used. Using different process options within a technology 
type usually has a less significant effect on cost than the use of different technology types. 
A technology process option can be eliminated based on costs only if other process 
options within the same technology type are comparably effective and implementable but 
have a much lower cost.  

Based on the above criteria, the process options were evaluated relative to other processes 
within the same technology type to select a representative process option to be included in a 
remedial alternative. At this stage of the FS, the major focus is on the effectiveness of each option; 
implementability and cost are of lesser importance. Each criterion is rated as low, moderate, or 
high relative to the technologies within the same process option. The results of the evaluation are 
discussed in the following sections and are summarized in Table 10.  

8.3.1 No Action 

The evaluation of the no action option for soil is summarized below: 

Criterion Evaluation Rating 

Effectiveness Contaminants would remain in the soil. COCs are expected to be 
persistent in vadose zone soil and are expected to be relatively immobile 
and will not readily leach to groundwater. The effectiveness of the no 
action option is rated low because exposure to impacted soil would be 
unrestricted. 

Low 

Implementability No equipment, skilled workers, or permits are required for the no action 
option. 

High 

Cost There are no costs associated with no action.  High 

The no action option is retained for incorporation into remedial action alternatives, as required 
by the NCP, and will be used as a baseline for comparison of other options. 
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8.3.2 Land Use Controls 

This option involves LUCs and restricting access to soil at Parcel 83. The evaluation of this 
option is summarized below: 

Criterion Evaluation Rating 

Effectiveness Contaminants would remain in the soil. A Deed Notice or Declaration 
of Environmental Restriction (DER) would be in effect which is an 
effective, reliable, and proven technology that is an integral 
component of any remedial action. This option will not directly 
contribute to cleaning up contaminated soil but would protect human 
health by limiting access/use of soil. 

Moderate 

Implementability A Deed Notice or DER is required. A LUC Implementation Plan 
(LUCIP) would be prepared and would include five-year reviews. 

High 

Cost Costs associated with this option include minimal administrative and 
five year inspection and reporting preparation. 

Moderate 

Based on the moderate ratings for effectiveness and cost, and the high rating for 
implementability, LUCs is retained for incorporation into the remedial action alternatives. 

8.3.3 Containment via Asphalt Capping 

Containment via an asphalt cap would mitigate exposure to soil at Parcel 83. The evaluation 
of this option is summarized below: 

Criterion Evaluation Rating 

Effectiveness This option will not directly contribute to cleaning up contaminated 
soil but would protect human health by limiting access/use of soil. An 
asphalt cap is a proven, effective technology that provides a physical 
barrier between receptors and contaminated soils. The cap would 
reduce the potential for direct contact and would minimize exposure. 
This option would require LUCs in the form of a Deed Notice to limit 
use of or access to the site, environmental monitoring to detect 
breaching of the cap, and maintenance. The major disadvantage of the 
capping alternative is that soil contamination is not addressed. 

Moderate 
to High 

Implementability Requires extensive State permitting (including CAFRA and FHACA), 
design and installation due to location in lowland coastal area. 
Requires long-term maintenance and limits future use. Capping is a 
well-established technology and would be implementable at the site. 
Some clearing and grubbing, rerouting of utilities and other site 
preparation activities would be required before the cap could be 
constructed. Site monitoring would be required for as long as the 
media under the cap represents a threat to human health and the 
environment. 

Moderate 
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Criterion Evaluation Rating 

Cost Capping would have capital and O&M costs. The capital costs of 
capping would be lower than soil excavation and off-site disposal. The 
capital costs include permitting and design, transportation of capping 
materials to the site, and installation of a cap. O&M costs would 
consist of the long-term monitoring requirements. 

Moderate 

Based on the moderate to high ratings for effectiveness, and the moderate rating for 
implementability and cost, asphalt capping is retained for incorporation into the remedial action 
alternatives. 

8.3.4 Source Removal via Mechanical Excavation and Offsite Disposal 

Source removal via direct excavation would target the impacted soil in exceedance of cleanup 
levels. The evaluation of this process option is summarized below: 

Criterion Evaluation Rating 

Effectiveness Remove all contaminated soil above cleanup levels and backfill 
excavation with clean soil. Demonstrated ability to meet RAO very 
rapidly and without long-term treatment. 

High 

Implementability Technology is well established. Excavation area is small (for CERCLA 
site-specific cleanup levels) to large (for NJDEP cleanup levels) and 
easily accessible. Requires agency approval, FTMM coordination, and 
health and safety planning.  Requires compliance with the 
substantive provisions of CAFRA and FHACA for excavation 
work.   

Moderate 

Cost Expected moderate to high initial capital costs and minimal long term 
O&M costs. 

Low 

The source removal option is an important strategic option available to support remedial 
actions at Parcel 83 and is retained for further consideration in the development of remedial 
alternatives.  

8.4 SUMMARY OF PROCESS OPTION SELECTION  

The selection of process options for remediation of soil at Parcel 83 is summarized below: 

• The no action response is retained as required by the NCP.  

• LUCs is selected as the risk and hazard management actions.   

• Containment via asphalt capping is retained as a containment action. 

• Source removal via direct excavation is retained as the removal action. 
The selected process options were retained for further consideration in developing remedial 

alternatives for Parcel 83 soil. Different combinations of these process options were assembled to 
form site-wide remedial alternatives. The process options used to implement the design may not 
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be selected until the remedial design phase. The alternatives developed for Parcel 83 soil are 
discussed in Section 10. 
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  SECTION 9 
DESCRIPTION OF REMEDIAL ALTERNATIVES 

 Guidance for the development of remedial alternatives for Parcel 83 was obtained from the 
following sources: 40 CFR 300.430), CERCLA §121, and Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA (USEPA, 1988). As required by the NCP 
and recommended by USEPA guidance (USEPA, 1988), acceptable engineering practices that 
relate to site-specific conditions were considered during development of the remedial action 
alternatives. The alternatives developed satisfy the requirements of 40 CFR 300.430(e), which 
specifies that alternatives be developed to include no action, ICs, little to no treatment alternatives, 
and alternatives that reduce the toxicity, mobility, or volume of contaminants, to the extent 
practical. 

The following remedial alternatives were developed to address the remediation of 
contaminated soil at Parcel 83: 

Alternative 1:  No Action 

Alternative 2:  LUCs  

Alternative 3:  Containment via Asphalt Capping with Alternative 2 

Alternative 4: Source Removal via Direct Excavation and Backfill  

Each alternative is described in detail in the following sections. Cost estimates for each 
alternative (including summary and detailed cost information) are provided in Appendix H. 

9.1 ALTERNATIVE 1 – NO ACTION 

Under the no action alternative, no remedial actions of any kind would be undertaken. The 
NCP requires that a no action alternative be retained for detailed evaluation to provide a baseline 
comparison with other alternatives (42 CFR 300.430(e)(6)). No formalized LUCs would be 
established or monitored to control potential receptor exposures to site-related COCs, and no active 
remediation would be performed. Any existing monitoring wells on Parcel 83 would be secured 
and locked to prevent illegal disposal or tampering. Alternative 1 would not achieve the RAO. 

9.2 ALTERNATIVE 2 – LAND USE CONTROLS  

Alternative 2 consists of implementing LUCs (ICs/ECs) to control exposure of PAHs in soil 
(Figure 9), in the form of a Deed Notice or DER. Reporting would be conducted to document the 
continuing effectiveness of the remedy. Alternative 2 would achieve the RAO.  

The common elements and distinguishing features of Alternative 2 are as follows: 

• A Deed Notice/DER will be prepared, submitted for approval, and implemented to 
restrict access to soil within the Exposure Area 2. In addition, , the localized areas that 
exceed the NJDEP RDCSRS (as shown on Figure 9) will also be included in the LUCs 
and Deed Notice/DER to meet the requirements for a NJDEP-approved Deed Notice. 

• A LUCIP will be prepared and submitted for approval. 

• Annual inspections of LUCs and reporting would be conducted. 
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• Five-year reviews and reporting would be conducted to update and verify the Deed 
Notice/DER and to assess the effectiveness of meeting the RAO. 

In order to accelerate the property transfer for beneficial reuse and to manage the 
environmental liability at Parcel 83, LUCs will be used to prevent uncontrolled exposure of 
potential receptors to contaminated soil. The U.S. Army will prepare a LUCIP to document the 
ICs; specify the physical, administrative, and legal mechanisms; and identify procedural 
responsibilities including inspections, monitoring and reporting and long-term management 
responsibilities to be used to ensure the restricted use of, or access to, the specific property parcel. 
As part of the environmental restoration process and as required by the CERCLA, five-year 
reviews and long-term monitoring of other environmental restoration sites at FTMM will also 
provide convenient opportunity to concurrently review LUCs. At that time, the integrity of the 
LUCs or ECs can also be checked (e.g., are land uses still consistent with the use restrictions, are 
required markers still in place) to assess the effectiveness of meeting the RAO and verify/confirm 
the Deed Notice/DER. When the property is transferred to private ownership, the LUCs will be 
incorporated into the title and the new owner would be responsible for complying with the LUCs. 
Although the Army may later transfer its procedural responsibilities to another party by contract, 
property transfer agreement, or through other means, the Army would retain ultimate responsibility 
for remedy integrity.   

LUCs would be required for the site indefinitely because the COCs are unlikely to naturally 
attenuate in soils. For cost estimating purposes, a 30-year time period was used for estimating 
O&M costs (Appendix H). 

9.3 ALTERNATIVE 3 – CONTAINMENT VIA ASPHALT CAPPING WITH 
ALTERNATIVE 2 

Alternative 3 implements the LUCs previously discussed for Alternative 2. In addition, this 
alternative addresses impacted soil above cleanup levels through installation of an asphalt cap to 
mitigate risk and ensure achievement of the RAO. The logistics associated with the 
implementation of Alternative 3 would be addressed in a Remedial Action Work Plan (RAWP). 
The following elements are associated with Alternative 3: 

• Preparation and submittal for approval of RAWP; 

• Remedy design including hydrologic modeling to meet the substantive requirements of 
CAFRA and FHACA, and associated permitting; 

• Site demolition, removal of existing pavement, and demolition of existing aboveground 
structures; 

• Earthwork, soil stockpiling, and clean imported borrow material loading;  

• Waste characterization, material handling, shipping, and transportation of the excavated 
top layer of soil and pavement to an offsite landfill disposal facility; 

• Construction including base course placement, asphalt paving, and site restoration; and 

• Preparation of a Remedial Action Completion Report (RACR). 
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This alternative involves installing an asphalt cap over approximately 3.8 acres at the areas 
shown on Figure 10, which includes Exposure Area 2 as well as localized areas where PAHs 
exceed the NJDEP RDCSRS in soil. Capping would involve covering the impacted surface area 
with asphalt pavement to eliminate direct contact with underlying contaminated soils. The capping 
system would also minimize percolation of rain and snowmelt through the contaminated soils. 

Location-specific ARARSs include the CAFRA and the FHACA rules. Under CAFRA there 
are limitations to the total percentage of impermeable surfaces versus permeable surfaces at a site 
in a CAFRA area. Since the asphalt pavement would function as an impermeable surface, site-
specific hydrologic modeling would be required within the designated CAFRA-impacted area.  
The actual percentage of these limitations varies based on the acreage of the site and the 
corresponding CAFRA zone (which would be determined during remedial design) in accordance 
with Subchapter 13 of the CAFRA Rules. Under FHACA, site remediation is exempt from flood 
storage displacement and net-fill standards if the new asphalt cap does not raise the existing 
elevation.  Alternatively, if the cap design will result in raising the existing elevation, then the 
corresponding flood storage displacement can be addressed with additional water storage 
somewhere else on the site. To minimize permitting requirements, it is assumed that the new 
asphalt cap will be constructed at or below the existing grade and will be completed under a 
CAFRA General Permit 11 for hazardous site investigations and cleanup. In addition, a FHACA 
Permit-by-Rule 9 will be applied for general construction activities. Through pre-design modelling 
and inspection, it will be demonstrated that the construction of the asphalt cap will not cause any 
adverse effects to drainage, flooding, or water quality.  

Site demolition would include removing existing pavement and curbs. There are several 
existing structures located northeast of Building 480 that will require demolition and are assumed 
to be constructed of concrete with or without reinforcing rebar, or cinder blocks. The various 
demolition materials will be broken up into smaller pieces and then stockpiled with like material. 
Earthwork includes excavating the top layer of pavement or soil to 9 inches below grade, 
stockpiling into like materials, and disposing offsite as non-hazardous contaminated soil or 
pavement. An aggregate base course subbase layer would be installed first from 9 to 3 inches bgs 
and the top 3 inches would be asphalt pavement. Stormwater collection and conveyance will be 
incorporated into the asphalt cap to prevent local flooding. 

Capping would not reduce the toxicity of the soil contaminants, but would reduce mobility or 
migration, as well as exposure. Residual contamination will be left in place. A Deed Notice and 
institutional controls will be implemented to maintain the integrity of the asphalt cover for the 
protection of site users from exposure to COCs in soil. Biennial inspection, maintenance, and 
monitoring of the asphalt cap would be conducted. In addition, in accordance with CERCLA 
requirements, 5-year reviews of remedy effectiveness will be required with this alternative, 
because impacted soil will be left in place. Containment of the impacted soil via capping under 
this alternative combined with LUCs (Alternative 2) would achieve the RAO. The overall time-
frame for this alternative would be 30 years to be protective of human health and the environment. 
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9.4 ALTERNATIVE 4 - SOURCE REMOVAL VIA DIRECT EXCAVATION AND 
BACKFILL  

Alternative 4 addresses soil contaminated above cleanup levels, both inside and outside 
Exposure Area 2, through excavation, and offsite disposal. This alternative would result in removal 
of contaminant mass to meet the RAO. The logistics associated with the implementation of 
Alternative 4 would be addressed in a RAWP. The following elements are associated with 
Alternative 4: 

• Preparation and submittal for approval of RAWP; 

• Remedy design including hydrologic modeling to meet the substantive requirements of 
CAFRA and FHACA, and associated permitting; 

• Site preparation including waste characterization for offsite disposal; 

• Excavation of all soil exceeding NJDEP RDCSRS cleanup levels (20,000 cubic yards) and 
placement into stockpiles of contaminated soil;  

• Transportation of the excavated contaminated soil to an offsite landfill disposal facility; 

• Post-excavation confirmation soil sampling; 

• Backfilling the excavation with suitable clean import material;  

• Site restoration; and 

• Preparation of a Remedial Action Completion Report (RACR). 
Excavation would be conducted at the expanded area surrounding (and including) Exposure 

Area 2 as well as approximately 3.5 acres where the NJDEP RDCSRS cleanup goals were 
exceeded (Figure 11). Under Alternative 4, the entire contaminated soil mass within these areas 
would be removed by excavation for offsite disposal. The substantive requirements of CAFRA 
and FHACA permitting (see Section 7.2.2) and authorization for excavation would be established 
prior to commencement of work. It is assumed the excavation backfill will be compacted and 
completed at the existing grade and will be completed under a CAFRA General Permit 11 for 
hazardous site investigations and cleanup. In addition, a FHACA Permit-by-Rule 9 will be applied 
for general construction activities.  

An estimated average soil excavation depth of 3 feet was assumed under this alternative for 
removal of the contaminated soil mass. Prior to excavation, asphalt would be removed and 
stockpiled separately for offsite recycling or disposal. It is assumed that groundwater would not 
be encountered based on the shallow depth of excavation. If precipitation or other water 
accumulates in the excavation, a temporary sump area would be used as the excavation advances 
to accumulate water for removal by pumping. The removed water would be staged at the ground 
surface, characterized for proper waste classification for disposal, and disposed accordingly. 

Confirmation soil samples will be collected from the excavation floor and side walls to 
determine if further step-out excavation is needed. New Jersey state guidance specifies 
confirmation sampling be conducted at the following intervals: 1 sidewall sample per 30 feet and 
1 bottom sample per 900 square feet. If cleanup goals are exceeded in confirmation samples, a 2 
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feet setback for additional excavation will be conducted in that area. For this alternative, the 
volume of soil to be excavated was estimated as the original estimated volume plus 20% for 20,000 
cubic yards. It is assumed all material will require offsite disposal and import backfill will be 
required. Conventional earthmoving equipment would be used to excavate the soil to the depth 
and area required. After excavation has been completed, placement of backfill and compaction 
would be initiated. Compaction tests would be performed during the backfill operation to 
document the percent relative compaction of the soil. The excavation would be backfilled to the 
original surface contours and restored to near pre-excavation conditions (crushed stone in paved 
areas and reseeded in vegetated areas). 

The excavated material will be stockpiled, sampled, and characterized for proper disposal. For 
the purpose of the cost estimate in this FS, the excavated soil is assumed to be classified as non-
hazardous waste. Offsite soil would be hauled to a permitted offsite landfill for disposal, using a 
manifest tracking system. Contaminated soil from FTMM has previously been transported to the 
Cumberland County landfill near Newburg, Pennsylvania for offsite disposal; therefore, use of this 
facility was assumed for soil disposal under this alternative. 

Detailed field procedures for the management and maintenance of an open excavation area, 
temporary soil stockpiles, and soil sampling would be provided in the RAWP. This alternative 
would achieve source removal. Direct excavation under this alternative would achieve the RAO. 
The overall time-frame for this alternative would be 2 years to be protective of human health and 
the environment. 
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  SECTION 10 
DETAILED COMPARATIVE ANALYSIS OF REMEDIAL 

ALTERNATIVES 

This section summarizes information necessary to evaluate the remedial alternatives in 
accordance with CERCLA and NCP requirements and, to the extent possible, the substantive 
requirements of N.J.A.C. 7:26E, and presents a detailed comparative analysis of the remedial 
alternatives.  

10.1 EVALUATION CRITERIA 

Nine evaluation criteria were developed under the NCP to select a site remedy from remedial 
action alternatives to address the CERCLA requirements, as well as additional technical and policy 
considerations. The nine criteria are divided into two threshold criteria, five balancing criteria, and 
two modifying criteria, as summarized below. The NCP requires that a detailed evaluation of each 
alternative address each of the nine criteria. The nine criteria are listed below and briefly described 
in Table 11. The first two criteria are Threshold Criteria and must be satisfied for a remedial 
alternative to be acceptable. Criteria 3 through 7 are Primary Balancing Criteria and are used to 
weigh major trade-offs among the remedial alternatives that meet the Threshold Criteria. Criteria 
8 and 9 are Modifying Criteria and will be considered once State and community comments are 
received on the preferred remedial alternative and are evaluated during the public review process. 
The remedial alternatives were evaluated with respect to seven of the nine evaluation criteria 
outlined by the NCP (40 CFR 300.430) and USEPA (1988) guidance for conducting feasibility 
studies under CERCLA.  

Nine NCP Evaluation Criteria for Detailed Analysis of Alternatives 

Threshold Criteria 
1. Overall protection of human health and the environment 
2. Compliance with ARARs 

Primary Balancing 
Criteria 

3. Long-term effectiveness and permanence 
4. Reduction of toxicity, mobility, or volume through 

treatment 
5. Short-term effectiveness 
6. Implementability 
7. Cost 

Modifying Criteria 
8. State acceptance 
9. Community acceptance 
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10.2 DETAILED COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

This section presents a detailed comparative analysis of the five remedial alternatives that 
were developed for Parcel 83 based on evaluating each selected alternative against seven of the 
nine NCP evaluation criteria (state and community acceptance will be evaluated in the future). The 
objective of the detailed analysis is to present and interpret the relevant information necessary to 
select the most appropriate and cost-effective remedy for a site to meet the RAO. The detailed 
comparative analysis is designed to provide decision-makers with enough information to compare 
the alternatives, select an appropriate remedy for the site, and demonstrate conformance with the 
CERCLA remedy selection requirements.  

10.2.1 Overall Protection of Human Health and the Environment 

An analysis of how well each alternative meets overall protection of human health and the 
environment is provided below. 

10.2.1.1 Alternative 1: No Action 

The no action alternative includes no treatment and no control of exposure pathways. 
Alternative 1 does not achieve the RAOs. Under this alternative, short and long-term risks could 
be unacceptable if people were exposed to the soil at Exposure Area 2. Therefore, this alternative 
does not provide adequate protection of human health.   

10.2.1.2 Alternative 2: Land Use Controls  

The LUCs alternative adequately protects human health and the environment by restricting 
access to the impacted soil, effectively eliminating the exposure pathway, and therefore would 
achieve the RAO. A Deed Notice or DER is required to document the specifics of the LUCs and 
an implementation plan would be in-place. Implementation of this alternative would not have any 
adverse environmental or health impacts. In addition to the Exposure Area 2, LUCs and the Deed 
Notice/DER will provide protection from all NJDEP RDCSRS exceedance areas.  

10.2.1.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

An asphalt cap eliminates direct contact with soil exceeding cleanup levels by placing an 
asphalt cap over approximately 3.8 acres at the Exposure Area 2 and the areas that exceed the 
NJDEP RDCSRS. Alternative 3 includes remedial actions that will reduce future exposure to the 
soil and is considered protective of human-health and the environment. The exposure to 
contaminated soil will be reduced but not eliminated, since the contamination will remain onsite. 

10.2.1.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

Alternative 4 would protect human and the environment by reducing contaminant mass 
through physical removal of contaminated soil exceeding cleanup goals, disposal of impacted 
source material offsite, and backfill of the excavation with clean imported soil. Alternative 5 would 
protect human health and the environment because contaminated soil would be removed and so 
the site would no longer pose a risk to potential receptors. Compared to Alternatives 2 and 3, 
Alternative 4 adds permanent removal of soil contaminants exceeding cleanup goals. LUCs would 
not be needed since all contaminated soil would be removed. 
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10.2.2 Compliance with ARARs 

An analysis of how well each alternative complies with ARARs is provided below. 

10.2.2.1 Alternative 1: No Action 

The requirements to meet ARARs are not triggered by the no action alternative and therefore 
a discussion of compliance with ARARs is not appropriate for this alternative since it is not 
applicable.  

10.2.2.2 Alternative 2: Land Use Controls  

Alternative 2 would comply with ARARs. LUCs would be used to prevent exposure by 
restricting construction and future land use within the cleanup goal exceedance areas. Soil access 
would be restricted through establishment of a Deed Notice/DER and remain in effect over the 
expected time duration (greater than 30 years). This alternative includes an LUCIP with annual 
inspections and five-year reviews, maintenance, and evaluations to verify effectiveness of the 
technology. 

10.2.2.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

Alternative 3 complies with action–specific and chemical-specific ARARs. This alternative 
will eliminate exposure to contamination in soil by placement of asphalt pavement; therefore, all 
ARARs will be attained. 

10.2.2.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

Alternative 4 complies with action–specific and chemical-specific ARARs. This alternative 
involves direct removal of soil exceeding cleanup goals with offsite disposal to remove source 
material and reduce contaminant mass. The removed soil and any generated wastewater would be 
staged on site and characterized prior to offsite disposal. Compliance would be achieved more 
quickly than with Alternatives 2 and 3.   

10.2.3 Long-Term Effectiveness and Permanence 

Long-term effectiveness and permanence refer to expected residual risk and the ability of the 
remedial alternative to maintain reliable protection of human health and the environment over 
time. This criterion includes the consideration of residual risk that would remain onsite following 
remediation (if any), and the adequacy and reliability of controls. An analysis of the long-term 
effectiveness and permanence for each alternative is provided below. 

10.2.3.1 Alternative 1: No Action 

This alternative would not provide any actions or controls to reduce the existing contaminant 
levels or risks to human health and the environment. No measures are provided to monitor its 
effectiveness or to control exposure during the duration of this alternative. In addition, 
implementation of this remedial alternative may have adverse consequences should the soil be 
exposed. Therefore, the long-term effectiveness and permanence criterion is rated low for this 
alternative. 
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10.2.3.2 Alternative 2: Land Use Controls  

Alternative 2 provides actions to reduce risks to human health and the environment through 
LUCs and a Deed Notice/DER designed to prohibit access of impacted soil. The current 
contamination levels exceed cleanup goals. However, over an extended period (greater than 30 
years) this alternative is expected to mitigate exposure to soil contaminants through administrative 
controls. Therefore, this alternative would provide moderate long-term effectiveness and 
permanence. 

10.2.3.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

This alternative would provide a moderate to high degree of long-term effectiveness and 
permanence. Controls for exposure and long-term management measures will be implemented 
through a remedial action to cover the impacted soil with an asphalt cap and impose LUCs to 
minimize disturbances of the asphalt cap. Biennial inspections and repairs will be required to retain 
integrity of the asphalt layer. Long-term effectiveness is contingent on maintenance of the asphalt 
cap. Inspections and maintenance of the asphalt cap will need to be conducted as long as the cover 
is in place, which is assumed for 30 years for the purpose of this FS.  

10.2.3.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

This alternative would provide a high degree of long-term effectiveness and permanence 
because all contaminated soils would be directly removed from the site through excavation and 
replaced with clean imported soil. The excavation of impacted materials provides a permanent 
solution for protecting human receptors and results in an adequate and reliable reduction of 
exposure pathways. This alternative satisfies the RAO. Removing this contamination effectively 
reduces the area of potential exposure to contamination and accelerates the time frame for attaining 
RAO by permanent removal of the chemical mass in the soil.  

10.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Reduction in toxicity, mobility, or volume through treatment refers to the anticipated 
performance of the treatment technologies that may be included as part of the remedial alternative 
to permanently or significantly reduce the toxicity, mobility, or volume of contaminants. An 
analysis of the reduction of toxicity, mobility, or volume through treatment for each alternative is 
presented below. 

10.2.4.1 Alternative 1: No Action 

This alternative would not include active treatment and does not provide for any reduction of 
toxicity, mobility, or volume through treatment of the contaminated soil. Therefore, this criterion 
is rated low for this alternative.  

10.2.4.2 Alternative 2: Land Use Controls  

This criterion is rated low for Alternative 2 because it does not include active treatment of the 
contaminated soil but contains LUCs and a monitoring program to achieve RAO. 

10.2.4.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

This criterion is rated low for Alternative 3 since no treatment is being applied and it will not 
reduce toxicity, mobility, or volume; however, the risk is mitigated through capping and LUCs. 



Final Section 10 
RI/FS Report for Parcels 83, 103, 104 and 108 Detailed Comparative Analysis of Remedial Alternatives 

 

Fort Monmouth, BRAC 05 Facility 10-5 September 2020 
Contract Number W912DY-09-D-0062, Task Order 0012 

 

The asphalt cap will require long-term O&M to verify that the integrity of the impermeable layer 
is still intact. 

10.2.4.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

Although treatment is not a component of this alternative, there would be significant mass 
reduction since all impacted soil would be removed and disposed offsite. Therefore, since the soil 
contaminants would be removed, this criterion is rated high.  

10.2.5 Short-Term Effectiveness 

Short-term effectiveness addresses the time needed to implement the remedy and any adverse 
impacts to workers, the community, and the environment during construction and operation of the 
remedy. An analysis of the short-term effectiveness for each alternative is provided below. 

10.2.5.1 Alternative 1: No Action 

No remedial actions would be implemented under the no action alternative; therefore, this 
evaluation criterion is rated high. 

10.2.5.2 Alternative 2: Land Use Controls  

Short-term effectiveness is rated moderate for this alternative. Field activity associated with 
this alternative is limited to installing any ICs or ECs such as markings. This alternative would 
require implementation for a period of 30 years, which results in increased potential adverse 
impacts over the entire duration of the project.  

10.2.5.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

Measures will be put in place to limit the risk of off-site migration during all remedial 
activities. Air monitoring will be conducted to verify proper protection of on-site personnel during 
excavation activities, specifically during grading of each area prior to cover installation. During 
soil excavation and loading, the work areas will be wetted to minimize dust generation. Proper 
perimeter monitoring will be conducted to verify that remedial activities do not cause off-site 
migration. An increased level of truck traffic will occur during implementation. A site-specific 
workplan, sampling and analysis plan (SAP), and health and safety plan (HASP) would be 
prepared and implemented. Field personnel would wear personal protective equipment (PPE) as 
specified in the HASP. HASP will include a traffic control plan to minimize risks from moving 
equipment during construction. The implementation of the excavation, paving, and disposal 
portion of this alternative would take approximately 6 months; in addition, LUCs would be 
implemented for a period of 30 years, which results in increased potential adverse impacts over 
the entire duration of the project. Therefore, the short-term effectiveness for Alternative 3 is rated 
moderate to low. 

10.2.5.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

Field activities associated with this alternative include excavation of 20,000 cubic yards of 
soil, field sampling, loading, and transport of site media to an approved disposal facility. A site-
specific workplan, SAP, and HASP would be prepared and implemented. Field personnel 
participating in the sampling activity would wear PPE as specified in the HASP. Heavy equipment 
operated at the site would conform to Occupational Safety and Health Administration (OSHA) 
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specifications and would be operated only by authorized, trained personnel. Risks associated with 
exposure of site personnel and nearby receptors to dust emissions and/or direct contact with 
contaminated soil during excavation, stockpiling, and sampling would be minimized by using dust 
suppressants and/or appropriate PPE, where applicable. There are associated potential construction 
hazards over the duration of the excavation remedy, such as potential struck-by hazards from heavy 
equipment. There would also be added traffic on public roadways associated with the transport of 
contaminated soil to the disposal facility. The implementation of the excavation and disposal 
portion of this alternative would take approximately 6 months. Therefore, the short-term 
effectiveness for Alternative 4 is rated low. 

10.2.6 Implementability 

Implementability addresses the technical and administrative feasibility of a remedial 
alternative from design through construction and operation. Factors such as availability of services 
and materials, administrative feasibility, and coordination with other governmental entities are also 
considered. An analysis of the implementability of each alternative is provided below. 

10.2.6.1 Alternative 1: No Action 

This alternative is not rated because no action would be taken. 

10.2.6.2 Alternative 2: Land Use Controls  

Implementability is ranked high for Alternative 2. LUCs limiting soil access is an 
administrative process that is readily implementable. A Deed Notice/DER would be required for 
Exposure Area 2 and the localized areas with NJDEP RDCSRS exceedances, which has been 
previously applied to numerous sites in New Jersey. The Army will prepare a LUCIP to document 
the LUCs and identify procedural responsibilities. 

10.2.6.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

The installation of an asphalt cap is an established technology but is expected to require design 
and logistical planning and permitting requirements due to the location of the site within a 100-
year flood plain. No new technologies need to be used or implemented. Materials for the asphalt 
cap can be easily obtained and installed; however, the permitting associated with a large 
impermeable surface, tying the asphalt cap into existing grade and managing storm water may 
cause some technical and administrative challenges. The State and community, as well as the 
Army, would need to accept impacted material remaining onsite. LUCs would also be 
implemented for the duration of the remedial alternative. Although installation of an asphalt cap 
is a widely implemented technology, implementability is ranked moderate too low for Alternative 
3 due to the logistics and the large area to be capped.  

10.2.6.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

Excavation and disposal of contaminated soil and any wastewater at an offsite disposal facility 
is implementable but is expected to require design and logistical planning, and extensive 
permitting requirements due to the location of the site within a 100-year flood plain. More 
substantial logistics and permitting scrutiny than the Alternative 4 limited excavation is anticipated 
due to the larger quantity of soil to be removed (20,000 cubic yards). Several firms can provide 
the necessary equipment, materials, and labor to excavate and dispose of the contaminated 
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materials. Any buried utilities will have to be accurately and safely identified prior to excavation 
which may present logistical challenges during field work. Licensed disposal facilities capable of 
accepting the contaminated materials currently exist. Over 1,000 truckloads of contaminated soil 
would be transported across public roadways for offsite disposal. Although excavation is a widely 
implemented technology, implementability is ranked low for Alternative 4 due to the large quantity 
of soil to be removed. 

10.2.7 Cost 

A summary of the costs is provided below. Total present value (TPV) cost including a 20% 
contingency have been provided. A detailed breakdown of these costs for each alternative is 
presented in Appendix H. 

10.2.7.1 Alternative 1: No Action 

There are no costs for Alternative 1. 

10.2.7.2 Alternative 2: Land Use Controls  

The TPV cost for Alternative 2 is approximately $558,000. The capital costs include the 
preparation of a LUCIP and a Deed Notice/DER; annual inspection, monitoring, reporting, and 
long-term management; and five-year periodic cost which includes review and reporting. Time-
frame for costing Alternative 2 is 30 years.  

10.2.7.3 Alternative 3: Containment via Asphalt Capping with Alternative 2 

The TPV cost for Alternative 3 is estimated at $3,335,000. The capital costs include 
preparation of a RAWP and all required permitting; the required equipment, materials, and labor 
to perform site preparation and demolition; excavation, backfilling with clean soil, and stockpiling; 
asphalt paving at or below existing grade; and waste characterization, transportation and disposal 
of excavated material at an appropriate disposal facility; and site restoration and the preparation of 
a completion report. In addition, costs for Alternative 2 are included. Time-frame for costing 
Alternative 3 is 30 years. 

10.2.7.4 Alternative 4: Source Removal via Direct Excavation and Backfill 

The TPV cost for Alternative 4 is estimated at $5,396,000. The capital costs include 
preparation of a RAWP, all required permitting, and the required equipment, materials, and labor 
to perform site preparation; excavation, backfilling with clean soil, and stockpiling; confirmation 
sampling and waste characterization; transportation and disposal of excavated material at an 
appropriate disposal facility; and site restoration and the preparation of a completion report. Time-
frame for costing Alternative 4 is 2 years. 

10.3 SUMMARY OF COMPARATIVE ANALYSIS 

The results of the comparative analyses are summarized below and on Table 12.   

Alternative 1 is not protective of human health; does not trigger ARARs since there is no 
action; provides little long-term effectiveness and permanence; achieves no reduction in toxicity, 
mobility, or volume through active treatment; does provide short-term effectiveness; and has no 
cost.  
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Alternatives 2, 3 and 4 would provide adequate protection of human health and the 
environment and comply with ARARs and therefore, satisfy the threshold criteria for a CERCLA 
remedy. 

Alternative 2 provides long-term effectiveness and permanence, short-term effectiveness, and 
ease of implementation, but it does not provide removal of soil contamination, and therefore 
achieves no reduction of toxicity, mobility, or volume by treatment. This alternative would provide 
necessary restrictions to limit exposure to the site contaminants.  

Alternative 3 mitigates exposure and containment of the impacted soil via capping and would 
provide moderate to high long-term effectiveness and moderate to low short-term effectiveness 
and implementability. Alternative 3 does not provide removal of soil contamination, and therefore 
achieves no reduction of toxicity, mobility, or volume by treatment. 

Alternative 4 remediates all impacted soil exceeding cleanup levels and would provide the 
highest long-term effectiveness and reduction of toxicity, mobility, or volume by removing all 
impacted material and disposing offsite. Short-term effectiveness and implementability are rated 
low. Alternative 4 is the most expensive but provides the shortest remedial time-frame.  
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SECTION 11 
CONCLUSIONS 

The remedial alternatives identified to address the risk to human health due to exposure to 
carcinogenic PAHs in surface soil within Exposure Area 2 and other areas with historical fill at 
Parcel 83 were evaluated against the NCP evaluation criteria. The comparative analysis of 
alternatives was conducted using the current RI and HHRA results, which include the present state 
of knowledge concerning potential contamination and both current and reasonably anticipated 
future land use. If new information arises concerning contamination at the site or if land uses 
change beyond what has been assumed, the evaluation of these remedial alternatives may need to 
be revisited. For the alternatives that do not achieve UU/UE, the five-year reviews that are required 
for each potential alternative provide a formal mechanism to assess these possible changes, 
evaluate whether implemented remedies remain sufficiently protective of human health and the 
environment, and to recommend further steps to be taken if they are not. 

Based on the analyses of remedial alternatives conducted in this FS, a Proposed Plan should 
be developed to recommend a preferred alternative for implementation. This preferred alternative 
should be the alternative that best meets the nine CERCLA criteria. 
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Media Type Sample Location Sample Identification Sample Type Sample Date Sample 
Depth Top

Sample 
Depth 

Bottom
VO+  TICs SVO+ 

TICs Metals PAHs Pesticides and 
PCBs EPH

Soil Geoprobe PAR-83-SB-01-0.5-1 Primary Sample and 
Duplicate Sample 04-Apr-16 0.5 1 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-01-2-2.5 Primary Sample 04-Apr-16 2 2.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-01-10.25-10.75 Primary Sample 04-Apr-16 10.25 10.75 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-02-1-1.5 Primary Sample 04-Apr-16 1 1.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-02-1.5-2 Primary Sample and 
Duplicate Sample 04-Apr-16 1.5 2 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-02-2-2.5 Primary Sample 04-Apr-16 2 2.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-03-1-1.5 Primary Sample 04-Apr-16 1 1.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-03-1.5-2 Primary Sample 04-Apr-16 1.5 2 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-03-2-2.5 Primary Sample 04-Apr-16 2 2.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-04-0.5-1 Primary Sample 04-Apr-16 0.5 1 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-04-1.25-1.75 Primary Sample 04-Apr-16 1.25 1.75 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-04-2-2.5 Primary Sample 04-Apr-16 2 2.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-05-0.75-1.25 Primary Sample 04-Apr-16 0.75 1.25 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-05-1.75-2.25 Primary Sample 04-Apr-16 1.75 2.25 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-05-2.5-3 Primary Sample 04-Apr-16 2.5 3 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-06-0.3-0.8 Primary Sample 04-Apr-16 0.3 0.8 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-06-1.5-2 Primary Sample 04-Apr-16 1.5 2 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-06-2.5-3 Primary Sample 04-Apr-16 2.5 3 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-07-0-0.5 Primary Sample 04-Apr-16 0 0.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-07-1.25-1.75 Primary Sample 04-Apr-16 1.25 1.75 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-07-2.25-2.75 Primary Sample 04-Apr-16 2.25 2.75 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-08-0.5-1 Primary Sample 04-Apr-16 0.5 1 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-08-1.25-1.75 Primary Sample 04-Apr-16 1.25 1.75 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-08-2.5-3 Primary Sample 04-Apr-16 2.5 3 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-09-1-1.5 Primary Sample and 
Duplicate Sample 04-Apr-16 1 1.5 -- -- X(1) X X --

Soil Geoprobe PAR-83-SB-09-2-2.5 Primary Sample 04-Apr-16 2 2.5 -- -- X(1) X --
Soil Geoprobe PAR-83-SB-09-2.75-3.25 Primary Sample 04-Apr-16 2.75 3.25 -- -- X(1) X X --
Soil Geoprobe PAR-83-SB-10-0-0.5 Primary Sample 05-Apr-16 0 0.5 -- -- X(1) -- X --
Soil Geoprobe PAR-83-SB-10-2.5-3 Primary Sample 05-Apr-16 2.5 3 -- -- X(1) -- -- --
Soil Geoprobe PAR-83-SB-11-0-0.5 Primary Sample 05-Apr-16 0 0.5 -- -- X(1) -- X --
Soil Geoprobe PAR-83-SB-11-2.8-3.3 Primary Sample 05-Apr-16 2.8 3.3 -- -- X(1) -- -- --
Soil Geoprobe PAR-83-SB-12-1-1.5 Primary Sample 05-Apr-16 1 1.5 X -- X(1) X -- --
Soil Geoprobe PAR-83-SB-12-2.5-3 Primary Sample 05-Apr-16 2.5 3 X -- X(1) X -- --
Soil Geoprobe PAR-83-SB-13-0.5-1 Primary Sample 05-Apr-16 0.5 1 X -- X(1) X -- --
Soil Geoprobe PAR-83-SB-13-2.5-3 Primary Sample 05-Apr-16 2.5 3 X -- X(1) X -- --
Soil Geoprobe PAR-83-SB-14-0.5-1 Primary Sample 05-Apr-16 0.5 1 X -- X(1) X -- --
Soil Geoprobe PAR-83-SB-14-2.5-3 Primary Sample 05-Apr-16 2.5 3 X -- X(1) X -- --

PAR-83-SB-09

PAR-83-SB-10

PAR-83-SB-11

PAR-83-SB-13

PAR-83-SB-01

PAR-83-SB-02

PAR-83-SB-03

PAR-83-SB-04

PAR-83-SB-05

PAR-83-SB-06

TABLE 1
SAMPLE AND ANALYTICAL SUMMARY

SUMMARY REMEDIAL INVESTIGATION REPORT FOR PARCEL 83
FORT MONMOUTH, NEW JERSEY

PAR-83-SB-07

PAR-83-SB-08

2016 Environmental Condition of Property for Parcel 83 (Parsons)

PAR-83-SB-12

PAR-83-SB-14
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Media Type Sample Location Sample Identification Sample Type Sample Date Sample 
Depth Top

Sample 
Depth 

Bottom
VO+  TICs SVO+ 

TICs Metals PAHs Pesticides and 
PCBs EPH

TABLE 1
SAMPLE AND ANALYTICAL SUMMARY

SUMMARY REMEDIAL INVESTIGATION REPORT FOR PARCEL 83
FORT MONMOUTH, NEW JERSEY

Soil Geoprobe PAR-83-SB-15-0.5-1 Primary Sample 05-Apr-16 0.5 1 -- -- X(1) -- -- --

Soil Geoprobe PAR-83-SB-15-3-3.5 Primary Sample and 
Duplicate Sample 05-Apr-16 3 3.5 -- -- X(1) -- -- --

Soil Geoprobe PAR-83-SB-15-5-5.6 Primary Sample 05-Apr-16 5 5.6 -- -- X(1) -- -- --
Soil Geoprobe PAR-83-SB-16-0.5-1 Primary Sample 05-Apr-16 0.5 1 -- -- X(1) -- -- --
Soil Geoprobe PAR-83-SB-16-3-3.5 Primary Sample 05-Apr-16 3 3.5 -- -- X(1) -- -- --
Soil Geoprobe PAR-83-SB-16-5-6 Primary Sample 05-Apr-16 5 6 -- -- X(1) -- -- --

Soil Geoprobe PAR-83-SB-17 PAR-83-SB-17-6-6.5 Primary Sample 14-Nov-17 6 6.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-18 PAR-83-SB-18-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-19 PAR-83-SB-19-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-20 PAR-83-SB-20-0-0.5 Primary Sample and 
Duplicate Sample 14-Nov-17 0 0.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-21 PAR-83-SB-21-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-22 PAR-83-SB-22-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-23-0-0.5 Primary Sample and 
Duplicate Sample 14-Nov-17 0 0.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-23-3-3.5 Primary Sample 14-Nov-17 3 3.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-23-5-5.5 Primary Sample 14-Nov-17 5 5.5 -- -- -- -- -- X
Soil Geoprobe PAR-83-SB-23-6-6.5 Primary Sample 14-Nov-17 6 6.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-25-3-3.5 Primary Sample 15-Nov-17 3 3.5 -- -- -- -- -- X
Soil Geoprobe PAR-83-SB-25-6-6.5 Primary Sample 15-Nov-17 6 6.5 -- -- -- -- -- X

Soil Geoprobe PAR-83-SB-33 PAR-83-SB-33-2-2.5 Primary Sample and 
Duplicate Sample 15-Nov-17 2 2.5 -- -- X(2) X -- --

Soil Geoprobe PAR-83-SB-34 PAR-83-SB-34-2-2.5 Primary Sample 15-Nov-17 2 2.5 -- -- X(2) X -- --

Soil Geoprobe PAR-83-SB-38 PAR-83-SB-38-0-0.5 Primary Sample and 
Duplicate Sample 15-Nov-17 0 0.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-39-0-0.5 Primary Sample and 
Duplicate Sample 16-Nov-17 2 2.5 -- -- -- X -- --

Soil Geoprobe PAR-83-SB-39-3-3.5 Primary Sample 16-Nov-17 3 3.5 -- -- -- -- -- --
Soil Geoprobe PAR-83-SB-39-6-6.5 Primary Sample 16-Nov-17 6 6.5 -- -- -- -- -- --
Soil Geoprobe PAR-83-SB-44 PAR-83-SB-44-1-1.5 Primary Sample 14-Nov-17 1.5 2 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-45 PAR-83-SB-45-1-1.5 Primary Sample 14-Nov-17 1.5 2 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-46 PAR-83-SB-46-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-47 PAR-83-SB-47-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-48-0-0.5 Primary Sample 14-Nov-17 0 0.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-48-3-3.5 Primary Sample 14-Nov-17 3 3.5 -- -- -- -- -- --
Soil Geoprobe PAR-83-SB-48-6-6.5 Primary Sample 14-Nov-17 6 6.5 -- -- -- -- -- --
Soil Geoprobe PAR-83-SB-54-1-105 Primary Sample 16-Nov-17 1 1.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-54-3-3.5 Primary Sample 16-Nov-17 3 3.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-54-6-6.5 Primary Sample 16-Nov-17 6 6.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-55-1-105 Primary Sample 16-Nov-17 1 1.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-55-3-3.5 Primary Sample 16-Nov-17 3 6.5 -- -- -- X -- --
Soil Geoprobe PAR-83-SB-55-6-6.5 Primary Sample 16-Nov-17 6 6.5 -- -- -- X -- --
Soil Geoprobe PAR-83-482-SB-01-0.5-1 Primary Sample 13-Nov-17 0.5 1 -- -- X(2) X -- X
Soil Geoprobe PAR-83-482-SB-01-1.5-2 Primary Sample 13-Nov-17 1.5 2 -- -- X(2) X -- X
Soil Geoprobe PAR-83-482-SB-01-7.5-8 Primary Sample 13-Nov-17 7.5 8 -- -- X(2) X -- X

4) Soil sample depths are in feet below ground surface 
5) Groundwater sample depths, where known, are in feet below top of casing
6) LFPS = low flow purge and sample method

PAR-83-SB-55

PAR-83-482-SB-01

2017 November Field Investigation for Parcel 83, and UST 482 (Parsons)

PAR-83-SB-15

PAR-83-SB-16

PAR-83-SB-23

3) VO+TICs = volatile organics + tentatively identified compounds, SVO = semivolatile organics, PAHs = 
polycyclic aromatic hydrocarbons, EPH = extractable petroleum hydrocarbons

1) X(1) Analyzed for Arsenic and Lead only
2) X(2) Analyzed for Arsenic only

PAR-83-SB-25

PAR-83-SB-39

PAR-83-SB-48

PAR-83-SB-54

Page 2 of 2



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,1-Trichloroethane 810 3,600 0.28 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2-Trichloroethane 0.15 0.63 0.000013 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethane 3.6 16 0.00078 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethene 23 100 0.01 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichlorobenzene 6.3 93 0.0021 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene 5.8 26 0.0012 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trimethylbenzene 30 180 0.0081 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromoethane 0.036 0.16 0.0000021 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichlorobenzene 180 930 0.03 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloroethane 0.46 2 0.000048 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloropropane 0.28 1.2 0.000047 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3,5-Trimethylbenzene 27 150 0.0087 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichlorobenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichloropropane 160 2,300 0.013 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,4-Dichlorobenzene 2.6 11 0.00046 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2,2-Dichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Chlorotoluene 160 2,300 0.023 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Acetone 6,100 67,000 0.29 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzene 1.2 5.1 0.00023 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromobenzene 29 180 0.0042 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromochloromethane 15 63 0.0021 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromodichloromethane 0.29 1.3 0.000036 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromoform 19 86 0.00087 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Carbon disulfide 77 350 0.024 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Carbon tetrachloride 0.65 2.9 0.00018 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorobenzene 28 130 0.0053 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorodibromomethane 8.3 39 0.00023 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroethane 1,400 5,700 0.59 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroform 0.32 1.4 0.000061 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,2-Dichloroethene 16 230 0.0011 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cymene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dichlorodifluoromethane 8.7 37 0.03 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ethyl benzene 5.8 25 0.0017 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Hexachlorobutadiene 1.2 5.3 0.00027 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Isopropylbenzene 190 990 0.074 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Meta/Para Xylene 55 240 0.019 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl bromide 0.68 3 0.00019 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl butyl ketone 20 130 0.00088 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl chloride 11 46 0.0049 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl ethyl ketone 2,700 19,000 0.12 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl isobutyl ketone 3,300 14,000 0.14 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl Tertbutyl Ether 47 210 0.0032 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methylene chloride 35 320 0.0027 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Naphthalene 3.8 17 0.00054 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

n-Butylbenzene 390 5,800 0.32 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ortho Xylene 65 280 0.019 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

p-Chlorotoluene 160 2,300 0.024 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Propylbenzene 380 2,400 0.12 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

sec-Butylbenzene 780 12,000 0.59 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Styrene 600 3,500 0.13 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tert Butyl Alcohol NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

tert-Butylbenzene 780 12,000 0.16 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tetrachloroethene 8.1 39 0.0018 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Toluene 490 4,700 0.076 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Xylenes 58 250 0.019 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trans-1,2-Dichloroethene 160 2,300 0.011 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trans-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trichloroethene 0.41 1.9 0.0001 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trichlorofluoromethane 2,300 35,000 0.33 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Vinyl chloride 0.059 1.7 0.0000065 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 - < 0.0081 < 0.0078 < 0.0079 0.0055 J < 0.0081 < 0.0082 0.0074 J 0.0026 J 0.12 J 0.0057 J 0.0076 J 0.062 0.0049 J 0.0074 J
2-Methylnaphthalene 24 300 0.019 - < 0.0081 < 0.0078 < 0.0079 0.0076 < 0.0081 < 0.0082 < 0.024 < 0.0077 0.18 J 0.0085 0.013 0.093 < 0.0078 0.009
4-Chloroaniline 2.7 11 0.00016 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Acenaphthene 360 4,500 0.55 - < 0.0081 < 0.0078 < 0.0079 < 0.0076 < 0.0081 0.0093 0.079 0.028 0.098 J 0.013 0.012 0.018 0.0034 J 0.0046 J
Acenaphthylene NLE NLE NLE - 0.0084 0.0075 J 0.0025 J 0.0057 J < 0.0081 0.0046 J 0.0075 J 0.005 J 0.39 J 0.017 0.0084 0.026 < 0.0078 0.0031 J
Anthracene 1,800 23,000 5.8 - 0.012 0.014 0.003 J 0.0074 J < 0.0081 0.035 0.25 0.094 0.7 J 0.037 0.037 0.13 < 0.0078 0.0099
Benzo(a)anthracene 1.1 21 0.011 - 0.051 0.068 0.012 0.048 0.015 0.22 1.4 0.52 3.4 J 0.22 0.11 1.2 0.0077 J 0.022
Benzo(a)pyrene 0.11 2.1 0.029 - 0.055 0.077 0.012 0.059 0.018 0.23 1.4 0.57 4 J 0.26 0.12 1.3 0.0064 J 0.029
Benzo(b)fluoranthene 1.1 21 0.3 - 0.069 0.11 0.018 0.094 0.022 0.3 1.9 0.73 4.6 J 0.31 0.15 1.7 0.0077 J 0.039
Benzo(ghi)perylene NLE NLE NLE - 0.052 0.074 0.015 0.072 0.017 0.22 1.2 0.5 2.6 J 0.2 0.1 1.2 0.0085 0.037
Benzo(k)fluoranthene 11 210 2.9 - 0.025 0.033 0.0062 J 0.029 0.0082 0.1 0.66 0.24 1.5 J 0.11 0.048 0.57 0.0034 J 0.012
Bis(2-Chloroethyl)ether 0.23 1 0.0000036 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bis(2-Ethylhexyl)phthalate 39 160 1.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Butyl benzyl phthalate 290 1,200 0.24 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chrysene 110 2,100 9 - 0.059 0.08 0.014 0.067 0.016 0.24 1.4 0.58 3.7 J 0.25 0.12 1.2 0.006 J 0.022
Dibenz(a,h)anthracene 0.11 2.1 0.096 - 0.011 0.015 0.0038 J 0.015 0.004 J 0.04 0.23 0.097 0.63 J 0.043 0.021 0.25 < 0.0078 0.0064 J
Dibenzofuran 7.3 100 0.015 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Diethyl phthalate 5,100 66,000 0.61 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Di-n-butylphthalate 630 8,200 0.23 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Di-n-octylphthalate 63 820 5.7 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Fluoranthene 240 3,000 8.9 - 0.089 0.13 0.018 0.096 0.03 0.48 2.7 1.1 6.1 J 0.5 0.21 1.7 0.0083 0.042
Fluorene 240 3,000 0.54 - < 0.0081 0.004 J < 0.0079 < 0.0076 < 0.0081 0.0081 J 0.071 0.021 0.1 J 0.013 0.013 0.013 J < 0.0078 0.0046 J
Indeno(1,2,3-cd)pyrene 1.1 21 0.98 - 0.045 0.066 0.014 0.061 0.014 0.21 1.1 0.47 2.7 J 0.2 0.098 1.1 0.0057 J 0.033
Naphthalene 3.8 17 0.00054 - < 0.0081 0.0034 J < 0.0079 0.0078 < 0.0081 0.0029 J 0.011 J 0.0046 J 0.25 J 0.014 0.02 0.24 0.0056 J 0.019
Phenanthrene NLE NLE NLE - 0.039 0.051 0.011 0.051 0.012 0.17 1.3 0.42 1.9 J 0.17 0.15 0.48 0.0071 J 0.051
Pyrene 180 2,300 1.3 - 0.11 0.15 0.021 0.085 0.031 0.42 3.1 1 5.7 J 0.41 0.2 2.1 0.0098 0.04
Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C16-C21 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PAR-83-SB-02-1.5-2 PAR-83-SB-102-1.5-2 PAR-83-SB-02-2-2.5PAR-83-SB-01-0.5-1 PAR-83-SB-101-0.5-1 PAR-83-SB-03-1-1.5 PAR-83-SB-03-1.5-2 PAR-83-SB-03-2-2.5 PAR-83-SB-04-0.5-1 PAR-83-SB-04-1.25-1.75 PAR-83-SB-04-2-2.5

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

4/4/2016

PAR-83-SB-01-2-2.5

4/4/2016

PAR-83-SB-01

PAR-83-SB-01-10.25-1.75

4/4/2016 4/4/2016

PAR-83-SB-02-1-1.5

4/4/2016 4/4/2016 4/4/2016 4/4/2016 4/4/2016

PAR-83-SB-03

4/4/2016

PAR-83-SB-02

4/4/2016 4/4/2016 4/4/2016

PAR-83-SB-04

4/4/2016



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

PAR-83-SB-02-1.5-2 PAR-83-SB-102-1.5-2 PAR-83-SB-02-2-2.5PAR-83-SB-01-0.5-1 PAR-83-SB-101-0.5-1 PAR-83-SB-03-1-1.5 PAR-83-SB-03-1.5-2 PAR-83-SB-03-2-2.5 PAR-83-SB-04-0.5-1 PAR-83-SB-04-1.25-1.75 PAR-83-SB-04-2-2.5

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

4/4/2016

PAR-83-SB-01-2-2.5

4/4/2016

PAR-83-SB-01

PAR-83-SB-01-10.25-1.75

4/4/2016 4/4/2016

PAR-83-SB-02-1-1.5

4/4/2016 4/4/2016 4/4/2016 4/4/2016 4/4/2016

PAR-83-SB-03

4/4/2016

PAR-83-SB-02

4/4/2016 4/4/2016 4/4/2016

PAR-83-SB-04

4/4/2016

C16-C21 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C36 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C40 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C9-C12 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

EPH (C9-C40) NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total EPH SS SS SS - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1221 0.2 0.83 0.00008 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1232 0.17 0.72 0.00008 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1242 0.23 0.95 0.0012 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1248 0.23 0.95 0.0012 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1254 0.12 0.97 0.002 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1260 0.24 0.99 0.0055 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1268 NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Antimony 3.1 47 0.035 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Arsenic 0.68 3 0.0015 22.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Barium 1,500 22,000 16 32.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Beryllium 16 230 1.9 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cadmium 7.1 98 0.069 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calcium NLE NLE NLE 921 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chromium 12,000 180,000 4,000,000 269 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cobalt 2.3 35 0.027 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Copper 310 4,700 2.8 8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Iron 5,500 82,000 35 55,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Lead 400 800 14 19.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Magnesium NLE NLE NLE 7,230 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Manganese 180 2,600 2.8 90.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Mercury 1.1 4.6 0.0033 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Nickel 150 2,200 2.6 8.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Potassium NLE NLE NLE 15,400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Selenium 39 580 0.052 1.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Sodium NLE NLE NLE 51.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Vanadium 39 580 8.6 94.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Zinc 2,300 35,000 37 81.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.03 < 0.0075 < 0.0077 0.036 < 0.0077 < 0.0081 0.32 J < 0.0076 < 0.0074 0.037 J 0.073 < 0.008 0.052
0.033 < 0.0075 < 0.0077 0.05 < 0.0077 < 0.0081 0.29 J < 0.0076 < 0.0074 0.044 0.1 < 0.008 0.089

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.042 < 0.0075 < 0.0077 0.0052 J < 0.0077 < 0.0081 1.6 < 0.0076 < 0.0074 0.093 0.0069 J < 0.008 0.018
0.043 < 0.0075 < 0.0077 0.017 0.0025 J < 0.0081 < 0.39 < 0.0076 < 0.0074 0.014 J 0.0067 J < 0.008 0.17
0.17 < 0.0075 < 0.0077 0.028 < 0.0077 < 0.0081 4.5 0.0025 J 0.0038 J 0.7 0.031 < 0.008 0.16
1.1 0.013 0.0026 J 0.15 0.0081 0.0041 J 12 0.013 0.013 1.8 0.13 0.0035 J 0.7
1.2 0.012 0.0027 J 0.16 0.0086 0.0045 J 12 0.012 0.013 1.6 0.13 < 0.008 0.79
1.4 0.016 < 0.0077 0.22 0.011 0.007 J 15 0.016 0.018 2.2 0.17 < 0.008 1.4

0.96 0.012 < 0.0077 0.15 0.0095 0.0083 9.7 0.012 0.012 1.5 0.098 < 0.008 0.47
0.55 0.006 J < 0.0077 0.076 0.0042 J 0.0025 J 5.6 0.0062 J 0.0061 J 0.72 0.055 < 0.008 0.41
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

1.2 0.012 < 0.0077 0.2 0.0079 0.0033 J 12 0.013 0.014 1.7 0.17 < 0.008 1
0.2 0.0037 J < 0.0077 0.033 0.0027 J < 0.0081 2 0.003 J 0.0027 J 0.3 0.023 < 0.008 0.14
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

1.9 0.02 < 0.0077 0.26 0.011 0.0035 J 25 0.021 0.026 3.6 0.25 0.0032 J 1.1
0.04 < 0.0075 < 0.0077 < 0.0074 < 0.0077 < 0.0081 1.4 < 0.0076 < 0.0074 0.061 0.0078 < 0.008 0.031
0.93 0.01 < 0.0077 0.15 0.0068 J 0.0069 J 9.4 0.012 0.012 1.4 0.1 < 0.008 0.49

0.039 0.0024 J < 0.0077 0.047 < 0.0077 < 0.0081 0.23 J < 0.0076 < 0.0074 0.039 0.075 < 0.008 0.15
0.89 0.01 < 0.0077 0.13 0.0058 J < 0.0081 17 0.0094 0.015 3.4 0.16 < 0.008 0.46
2.2 0.02 < 0.0077 0.26 0.0097 0.005 J 27 0.019 0.022 3.9 0.22 0.0038 J 0.87

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

PAR-83-SB-09

PAR-83-SB-06-0.3-0.8 PAR-83-SB-06-1.5-2 PAR-83-SB-06-2.5-3 PAR-83-SB-07-0-0.5 PAR-83-SB-07-1.25-1.75 PAR-83-SB-07-2.25-2.75 PAR-83-SB-08-0.5-1 PAR-83-SB-08-1.25-1.75

4/4/2016 4/4/2016

PAR-83-SB-05

PAR-83-SB-05-0.75-1.25 PAR-83-SB-05-1.75-2.25 PAR-83-SB-05-2.5-3

4/4/2016 4/4/2016 4/4/2016 4/4/2016 4/4/2016

PAR-83-SB-07

4/4/2016

PAR-83-SB-06

4/4/2016 4/4/2016

PAR-83-SB-08

4/4/2016

PAR-83-SB-08-2.5-3

4/4/2016 4/4/2016

PAR-83-SB-09-1-1.5



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

PAR-83-SB-09

PAR-83-SB-06-0.3-0.8 PAR-83-SB-06-1.5-2 PAR-83-SB-06-2.5-3 PAR-83-SB-07-0-0.5 PAR-83-SB-07-1.25-1.75 PAR-83-SB-07-2.25-2.75 PAR-83-SB-08-0.5-1 PAR-83-SB-08-1.25-1.75

4/4/2016 4/4/2016

PAR-83-SB-05

PAR-83-SB-05-0.75-1.25 PAR-83-SB-05-1.75-2.25 PAR-83-SB-05-2.5-3

4/4/2016 4/4/2016 4/4/2016 4/4/2016 4/4/2016

PAR-83-SB-07

4/4/2016

PAR-83-SB-06

4/4/2016 4/4/2016

PAR-83-SB-08

4/4/2016

PAR-83-SB-08-2.5-3

4/4/2016 4/4/2016

PAR-83-SB-09-1-1.5

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA < 0.042

NA NA NA NA NA NA NA NA NA NA NA NA < 0.085

NA NA NA NA NA NA NA NA NA NA NA NA < 0.042

NA NA NA NA NA NA NA NA NA NA NA NA < 0.042

NA NA NA NA NA NA NA NA NA NA NA NA < 0.042

NA NA NA NA NA NA NA NA NA NA NA NA 0.22 J
NA NA NA NA NA NA NA NA NA NA NA NA 0.18 J
NA NA NA NA NA NA NA NA NA NA NA NA < 0.042

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA < 7.6

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA 17.5
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA 0.012 < 0.48 < 0.0038 0.05 0.028 0.062 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 0.00018 J < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 0.86 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0072 < 0.96 < 0.0077 < 0.0085 < 0.0071 < 0.0077 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA 0.0033 J < 0.48 < 0.0038 0.0068 0.0067 0.0065 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 0.00054 J < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 1.6 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 1.7 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 1.4 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.072 < 9.6 < 0.077 < 0.085 < 0.071 < 0.077 NA

NA NA NA NA NA NA NA < 0.0036 0.095 J < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA

NA NA NA NA NA NA NA 0.0078 J 155 JN 0.0629 J 0.006 J 0.0294 JN 0.0041 JN NA

NA < 0.0075 < 0.0078 NA NA NA NA 0.0066 J 31 0.054 0.0022 J 0.17 < 0.0081 NA

NA < 0.0075 < 0.0078 NA NA NA NA 0.0041 J 53 0.08 < 0.0079 0.054 < 0.0081 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.0075 < 0.0078 NA NA NA NA 0.01 3.3 0.023 0.011 0.65 0.0041 J NA

NA < 0.0075 < 0.0078 NA NA NA NA < 0.0071 < 0.39 0.014 J 0.0024 J 0.014 J < 0.0081 NA

NA < 0.0075 < 0.0078 NA NA NA NA 0.0023 J < 0.39 0.07 0.034 0.52 0.0071 J NA

NA 0.0059 J 0.0027 J NA NA NA NA 0.0061 J 0.17 J 0.17 0.048 0.62 0.017 NA

NA 0.0048 J < 0.0078 NA NA NA NA < 0.0079 < 0.39 0.2 0.043 0.73 < 0.014 NA

NA 0.0085 < 0.0078 NA NA NA NA 0.0097 < 0.39 0.32 0.049 0.92 0.02 NA

NA 0.0061 J < 0.0078 NA NA NA NA 0.0078 < 0.39 0.14 0.029 0.42 0.011 NA

NA 0.0027 J < 0.0078 NA NA NA NA 0.0043 J < 0.39 0.085 0.019 0.33 0.0064 J NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.0067 J < 0.0078 NA NA NA NA 0.0069 J < 0.39 0.28 0.046 0.63 0.012 NA

NA < 0.0075 < 0.0078 NA NA NA NA < 0.0071 < 0.39 0.034 0.0071 J 0.086 < 0.0081 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.0067 J < 0.0078 NA NA NA NA 0.014 0.39 J 0.41 0.13 2.1 0.037 NA

NA < 0.0075 < 0.0078 NA NA NA NA 0.01 3.8 0.027 0.018 0.41 0.0043 J NA

NA 0.0054 J < 0.0078 NA NA NA NA 0.0063 J < 0.39 0.12 0.029 0.4 < 0.0081 NA

NA < 0.0075 < 0.0078 NA NA NA NA 0.011 < 0.39 0.06 0.0025 J 0.14 < 0.0081 NA

NA 0.0057 J < 0.0078 NA NA NA NA 0.0074 8.9 0.25 0.11 1.2 0.022 NA

NA 0.0083 < 0.0078 NA NA NA NA 0.015 1 0.33 0.097 1.7 0.026 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PAR-83-SB-09

PAR-83-SB-09-2.75-3.25 PAR-83-SB-10-0-0.5 PAR-83-SB-10-2.5-3 PAR-83-SB-11-0-0.5 PAR-83-SB-11-2.8-3.3 PAR-83-SB-12-1-1.5 PAR-83-SB-12-2.5-3 PAR-83-SB-13-0.5-1 PAR-83-SB-13-2.5-3PAR-83-SB-109-1-1.5 PAR-83-SB-09-2-2.5

4/4/20164/4/2016 4/5/20164/4/2016 4/5/2016 4/5/2016

PAR-83-SB-11

4/5/2016

PAR-83-SB-10

4/5/2016 4/5/2016 4/5/2016

PAR-83-SB-13

4/5/2016

PAR-83-SB-12

4/5/2016 4/5/2016

PAR-83-SB-14

PAR-83-SB-14-0.5-1 PAR-83-SB-14-2.5-3

4/5/2016

PAR-83-SB-15-0.5-1

PAR-83-SB-15



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

PAR-83-SB-09

PAR-83-SB-09-2.75-3.25 PAR-83-SB-10-0-0.5 PAR-83-SB-10-2.5-3 PAR-83-SB-11-0-0.5 PAR-83-SB-11-2.8-3.3 PAR-83-SB-12-1-1.5 PAR-83-SB-12-2.5-3 PAR-83-SB-13-0.5-1 PAR-83-SB-13-2.5-3PAR-83-SB-109-1-1.5 PAR-83-SB-09-2-2.5

4/4/20164/4/2016 4/5/20164/4/2016 4/5/2016 4/5/2016

PAR-83-SB-11

4/5/2016

PAR-83-SB-10

4/5/2016 4/5/2016 4/5/2016

PAR-83-SB-13

4/5/2016

PAR-83-SB-12

4/5/2016 4/5/2016

PAR-83-SB-14

PAR-83-SB-14-0.5-1 PAR-83-SB-14-2.5-3

4/5/2016

PAR-83-SB-15-0.5-1

PAR-83-SB-15

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.038 NA < 0.038 < 0.038 NA < 0.039 NA NA NA NA NA NA NA NA

< 0.076 NA < 0.078 < 0.077 NA < 0.079 NA NA NA NA NA NA NA NA

< 0.038 NA < 0.038 < 0.038 NA < 0.039 NA NA NA NA NA NA NA NA

< 0.038 NA < 0.038 < 0.038 NA < 0.039 NA NA NA NA NA NA NA NA

< 0.038 NA < 0.038 < 0.038 NA < 0.039 NA NA NA NA NA NA NA NA

< 0.038 UJ NA < 0.038 < 0.038 NA 0.18 NA NA NA NA NA NA NA NA

< 0.038 UJ NA < 0.038 < 0.038 NA 0.11 NA NA NA NA NA NA NA NA

< 0.038 NA < 0.038 < 0.038 NA < 0.039 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 6.9 < 10.8 13.1 10.7 6.3 10.2 5.2 5.4 6.3 8 7 16.2 6.5
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 13.4 5.7 J 38.4 17.2 31.4 8.8 11.1 5.3 J 180 6.6 49.4 8.8 10.7
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 0.022 J < 0.07 < 0.068 < 0.071 < 0.097 < 0.075 < 0.074 < 0.075

NA NA NA NA NA NA 0.028 J < 0.07 < 0.068 < 0.071 < 0.097 0.026 J < 0.074 0.077 J
NA NA NA NA NA NA 0.041 J < 0.07 < 0.068 < 0.071 < 0.097 0.028 J < 0.074 0.07 J
NA NA NA NA NA NA 0.15 0.02 J 0.013 J 0.036 J < 0.097 0.079 J < 0.074 0.22 J
NA NA NA NA NA NA 0.11 J 0.023 J 0.017 J 0.032 J < 0.097 0.084 J < 0.074 0.27 J
NA NA NA NA NA NA 0.14 0.035 J 0.015 J 0.041 J 0.013 J 0.15 < 0.074 0.37 J
NA NA NA NA NA NA 0.09 J 0.024 J 0.013 J 0.023 J < 0.097 0.068 J < 0.074 0.19 J
NA NA NA NA NA NA 0.056 J < 0.07 < 0.068 0.018 J < 0.097 0.041 J < 0.074 0.15 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 0.15 < 0.07 < 0.068 0.04 J < 0.097 0.11 J < 0.074 0.24 J
NA NA NA NA NA NA 0.024 J < 0.07 < 0.068 < 0.071 < 0.097 0.018 J < 0.074 0.057 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 0.26 0.034 J 0.024 J 0.058 J 0.023 J 0.15 < 0.074 0.32 J
NA NA NA NA NA NA 0.02 J < 0.07 < 0.068 < 0.071 < 0.097 < 0.075 < 0.074 < 0.075

NA NA NA NA NA NA 0.076 J 0.02 J < 0.068 0.018 J < 0.097 0.069 J < 0.074 0.17 J
NA NA NA NA NA NA < 0.087 < 0.07 < 0.068 < 0.071 < 0.097 0.016 J < 0.074 0.19
NA NA NA NA NA NA 0.12 J 0.015 J 0.017 J 0.025 J < 0.097 0.065 J < 0.074 0.22
NA NA NA NA NA NA 0.38 0.031 J 0.03 J 0.059 J 0.025 J 0.15 < 0.074 0.36 J

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PAR-83-SB-15-3-3.5 PAR-83-SB-115-3-3.5 PAR-83-SB-15-5-5.6 PAR-83-SB-23-0-0.5PAR-83-SB-16-0.5-1 PAR-83-SB-16-3-3.5 PAR-83-SB-16-5.5-6 PAR-83-SB-17-6-6.5 PAR-83-SB-18-0-0.5 PAR-83-SB-19-0-0.5

4/5/2016 4/5/2016 4/5/2016

PAR-83-SB-16

4/5/2016 4/5/20164/5/2016

PAR-83-SB-17

11/14/2017 11/14/2017 11/14/2017 11/14/2017

PAR-83-SB-20

PAR-83-SB-20-0-0.5 PAR-83-SB-120-0-0.5

11/14/201711/14/2017

PAR-83-SB-21-0-0.5

11/14/2017

PAR-83-SB-22-0-0.5

11/14/2017

PAR‐83‐SB‐15 PAR-83-SB-23PAR-83-SB-22PAR-83-SB-21PAR-83-SB-19PAR-83-SB-18



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

PAR-83-SB-15-3-3.5 PAR-83-SB-115-3-3.5 PAR-83-SB-15-5-5.6 PAR-83-SB-23-0-0.5PAR-83-SB-16-0.5-1 PAR-83-SB-16-3-3.5 PAR-83-SB-16-5.5-6 PAR-83-SB-17-6-6.5 PAR-83-SB-18-0-0.5 PAR-83-SB-19-0-0.5

4/5/2016 4/5/2016 4/5/2016

PAR-83-SB-16

4/5/2016 4/5/20164/5/2016

PAR-83-SB-17

11/14/2017 11/14/2017 11/14/2017 11/14/2017

PAR-83-SB-20

PAR-83-SB-20-0-0.5 PAR-83-SB-120-0-0.5

11/14/201711/14/2017

PAR-83-SB-21-0-0.5

11/14/2017

PAR-83-SB-22-0-0.5

11/14/2017

PAR‐83‐SB‐15 PAR-83-SB-23PAR-83-SB-22PAR-83-SB-21PAR-83-SB-19PAR-83-SB-18

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

9.4 8.3 10.6 10.5 9.1 11.4 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10.4 8.2 7.9 58.9 9.8 8.6 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.073 < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 0.11 J < 0.079 0.02 J < 0.076 < 0.076 NA

0.25 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 0.018 J 0.04 J < 0.076 < 0.076 NA

0.21 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 0.045 J 0.089 J < 0.076 < 0.076 NA

0.52 J < 0.078 NA < 0.076 NA NA 0.011 J < 0.075 0.011 J 0.2 0.35 0.013 J < 0.076 NA

0.62 J < 0.078 NA < 0.076 NA NA < 0.076 0.012 J < 0.083 0.22 0.35 0.013 J 0.02 J NA

0.81 J < 0.078 NA < 0.076 NA NA 0.015 J 0.014 J 0.014 J 0.3 0.49 0.019 J 0.038 J NA

0.4 J < 0.078 NA < 0.076 NA NA < 0.076 0.012 J < 0.083 0.14 0.2 < 0.076 0.016 J NA

0.29 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 0.09 J 0.18 < 0.076 0.014 J NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.63 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 0.21 0.36 < 0.076 < 0.076 NA

0.1 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 0.038 J 0.064 J < 0.076 < 0.076 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.73 J < 0.078 NA < 0.076 NA NA 0.016 J 0.03 J 0.018 J 0.41 0.63 0.022 J 0.035 J NA

< 0.073 < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 0.029 J 0.012 J 0.018 J < 0.076 < 0.076 NA

0.4 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 0.14 0.21 < 0.076 0.016 J NA

0.11 J < 0.078 NA < 0.076 NA NA < 0.076 < 0.075 < 0.083 < 0.079 0.02 J < 0.076 < 0.076 NA

0.24 < 0.078 NA < 0.076 NA NA < 0.076 0.011 J 0.02 J 0.18 0.27 < 0.076 0.016 J NA

0.92 J < 0.078 NA < 0.076 NA NA 0.019 J 0.022 J 0.017 J 0.36 0.55 0.019 J 0.033 J NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA < 1.1 UJ NA 25.7 J- 0.75 J NA NA NA NA NA NA NA NA

NA NA 23.1 NA 575 7.1 J NA NA NA NA NA NA NA NA

NA NA < 1.1 UJ NA 340 4.8 J NA NA NA NA NA NA NA NA

NA NA < 1.1 NA 211 3.6 J NA NA NA NA NA NA NA NA

PAR-83-SB-123-0-0.5 PAR-83-SB-139-2-2.5PAR-83-SB-23-5-5.5 PAR-83-SB-23-6-6.5 PAR-83-SB-25-3-3.5 PAR-83-SB-25-6-6.5 PAR-83-SB-33-2-2.5 PAR-83-SB-133-2-2.5 PAR-83-SB-34-2-2.5 PAR-83-SB-38-0-0.5 PAR-83-SB-138-0-0.5 PAR-83-SB-39-2-2.5PAR-83-SB-23-3-3.5

11/14/2017 11/14/201711/14/2017 11/14/2017 11/15/2017 11/15/2017

PAR-83-SB-33

11/15/2017

PAR-83-SB-25

11/15/2017 11/15/2017 11/15/2017

PAR-83-SB-38PAR-83-SB-34

11/15/2017 11/16/2017 11/16/201711/16/2017

PAR-83-SB-39-3-3.5

PAR‐83‐SB‐23 PAR-83-SB-39



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

PAR-83-SB-123-0-0.5 PAR-83-SB-139-2-2.5PAR-83-SB-23-5-5.5 PAR-83-SB-23-6-6.5 PAR-83-SB-25-3-3.5 PAR-83-SB-25-6-6.5 PAR-83-SB-33-2-2.5 PAR-83-SB-133-2-2.5 PAR-83-SB-34-2-2.5 PAR-83-SB-38-0-0.5 PAR-83-SB-138-0-0.5 PAR-83-SB-39-2-2.5PAR-83-SB-23-3-3.5

11/14/2017 11/14/201711/14/2017 11/14/2017 11/15/2017 11/15/2017

PAR-83-SB-33

11/15/2017

PAR-83-SB-25

11/15/2017 11/15/2017 11/15/2017

PAR-83-SB-38PAR-83-SB-34

11/15/2017 11/16/2017 11/16/201711/16/2017

PAR-83-SB-39-3-3.5

PAR‐83‐SB‐23 PAR-83-SB-39

NA NA 0.37 J NA 598 8.5 J NA NA NA NA NA NA NA NA

NA NA 0.72 J NA 83.9 J- 5.4 NA NA NA NA NA NA NA NA

NA NA 0.74 J NA 55.3 20.3 J- NA NA NA NA NA NA NA NA

NA NA 89.2 NA 169 2.5 J NA NA NA NA NA NA NA NA

NA NA NA NA 3,150 54 J NA NA NA NA NA NA NA NA

NA NA 113 NA 1,010 33.4 J- NA NA NA NA NA NA NA NA

NA NA 1.2 J NA 1,050 19.4 NA NA NA NA NA NA NA NA

NA NA 114.2 J NA 2,060 52.8 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 5.2 5.8 4 NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.07 < 0.079 < 0.08 < 0.073 < 0.087 NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA 0.031 J < 0.079 0.044 J 0.096 J 0.038 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA < 0.07 < 0.079 0.025 J 0.048 J 0.034 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA 0.012 J < 0.079 0.11 J 0.21 0.22 NA NA 0.034 J < 0.077 < 0.069 0.021 J < 0.074 < 0.072

NA 0.044 J < 0.079 0.13 0.19 0.24 NA NA 0.041 J < 0.077 < 0.069 0.02 J < 0.074 < 0.072

NA 0.03 J < 0.079 0.18 0.22 0.32 NA NA 0.057 J < 0.077 < 0.069 0.03 J < 0.074 < 0.072

NA 0.042 J < 0.079 0.093 J 0.13 0.15 NA NA 0.036 J < 0.077 < 0.069 0.017 J < 0.074 < 0.072

NA 0.014 J < 0.079 0.068 J 0.076 J 0.12 J NA NA 0.016 J < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.017 J < 0.079 0.13 0.23 0.21 NA NA 0.03 J < 0.077 < 0.069 0.018 J < 0.074 < 0.072

NA < 0.07 < 0.079 0.026 J 0.039 J 0.048 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.0097 J 0.019 J 0.18 0.19 0.38 NA NA 0.036 J < 0.077 < 0.069 0.026 J < 0.074 < 0.072

NA < 0.07 < 0.079 < 0.08 0.015 J < 0.087 NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA 0.038 J < 0.079 0.088 J 0.12 0.15 NA NA 0.037 J < 0.077 < 0.069 0.02 J < 0.074 < 0.072

NA < 0.07 < 0.079 0.019 J 0.017 J 0.056 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072

NA 0.012 J 0.015 J 0.11 J 0.055 J 0.19 NA NA < 0.076 < 0.077 < 0.069 0.012 J < 0.074 < 0.072

NA 0.03 J 0.02 J 0.22 0.31 0.37 NA NA 0.036 J < 0.077 < 0.069 0.023 J < 0.074 < 0.072

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PAR-83-SB-39-6-6.5 PAR-83-SB-44-1-1.5 PAR-83-SB-45-1.5-2 PAR-83-SB-46-0-0.5 PAR-83-SB-47-0-0.5 PAR-83-SB-55-1-1.5 PAR-83-SB-55-3-3.5 PAR-83-SB-55-6-6.5

11/16/2017

PAR-83-SB-44

11/14/2017

PAR-83-SB-45

11/14/2017

PAR-83-SB-46

11/14/2017

PAR-83-SB-47

11/14/2017 11/14/2017

PAR-83-SB-48-0-0.5

11/14/2017

PAR-83-SB-48

PAR-83-SB-48-3-3.5 PAR-83-SB-48-6-6.5

11/14/2017 11/16/2017 11/16/2017 11/16/2017

PAR-83-SB-54-1-1.5

11/16/2017

PAR-83-SB-54-6-6.5

11/16/2017

PAR-83-SB-54

PAR-83-SB-54-3-3.5

PAR-83-SB-55

11/16/2017

PAR-83-SB-39



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

PAR-83-SB-39-6-6.5 PAR-83-SB-44-1-1.5 PAR-83-SB-45-1.5-2 PAR-83-SB-46-0-0.5 PAR-83-SB-47-0-0.5 PAR-83-SB-55-1-1.5 PAR-83-SB-55-3-3.5 PAR-83-SB-55-6-6.5

11/16/2017

PAR-83-SB-44

11/14/2017

PAR-83-SB-45

11/14/2017

PAR-83-SB-46

11/14/2017

PAR-83-SB-47

11/14/2017 11/14/2017

PAR-83-SB-48-0-0.5

11/14/2017

PAR-83-SB-48

PAR-83-SB-48-3-3.5 PAR-83-SB-48-6-6.5

11/14/2017 11/16/2017 11/16/2017 11/16/2017

PAR-83-SB-54-1-1.5

11/16/2017

PAR-83-SB-54-6-6.5

11/16/2017

PAR-83-SB-54

PAR-83-SB-54-3-3.5

PAR-83-SB-55

11/16/2017

PAR-83-SB-39

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA 0.26 JB < 1.3 NA < 1.3 0.17 JB NA < 0.32 < 0.37 NA < 0.46

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA 0.023 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA 0.029 J
NA < 0.85 < 0.88 NA < 0.8 < 0.89 NA < 0.83 < 0.83 NA < 0.74 < 0.84 NA < 0.86

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.28 < 0.29 NA < 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1.1 0.2 J NA < 1.1 0.64 J NA < 1.2 < 1.2 NA < 1.2 0.27 J NA

< 1.1 NA < 1.1 < 1.1 NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

< 1.1 NA < 1.1 0.12 J NA < 1.1 0.53 J NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

1.5 NA < 1.1 1.3 NA < 1.1 0.55 J NA < 1.2 0.81 J NA < 1.2 0.065 J NA

1.2 NA < 1.1 1.2 NA < 1.1 1.1 NA < 1.2 0.81 J NA 0.075 J 0.11 J NA

7 NA 0.11 J 5.5 NA 0.75 J 2.22 NA 0.11 J 4.1 NA 0.23 J 0.53 J NA

7.5 NA 0.12 J 5 NA < 1.1 1.9 NA 0.1 J 3.7 NA 0.21 J 0.44 J NA

9.7 NA 0.16 J 7.7 NA < 1.1 2.9 NA 0.18 J 5 NA 0.28 J 0.94 J NA

3.4 NA < 1.1 1.7 NA < 1.1 0.6 J NA < 1.2 1.6 NA < 1.2 < 1.1 NA

3.8 NA 0.052 J 2.4 NA < 1.1 0.86 J NA < 1.2 2 NA 0.092 J 0.23 J NA

< 1.1 NA < 1.1 < 1.1 NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

< 1.1 NA 0.29 J 0.33 J NA 0.33 J 0.35 J NA 0.31 J < 1.2 NA 0.37 J 0.38 J NA

< 1.1 NA < 1.1 < 1.1 NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

8.6 NA 0.15 J 6.5 NA 0.096 J 2.5 NA 0.15 J 5 NA 0.32 J 0.74 J NA

< 1.1 NA < 1.1 0.68 J NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

< 1.1 NA < 1.1 0.087 J NA < 1.1 0.38 J NA < 1.2 < 1.2 NA < 1.2 0.075 J NA

< 1.1 NA < 1.1 < 1.1 NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

< 1.2 NA < 1.1 < 1.1 NA < 1.1 < 1.1 NA < 1.2 0.36 JB NA < 1.2 < 1.1 NA

< 1.1 NA < 1.1 < 1.1 NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

8.7 NA < 1.1 9.4 NA 0.14 J 4.6 NA 0.26 7.1 NA 0.53 J 1 J NA

< 1.1 NA 0.15 J 0.087 J NA < 1.1 1.1 J NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA

3.1 NA < 1.1 1.7 NA < 1.1 0.51 J NA < 1.2 1.4 NA < 1.2 0.19 J NA

0.26 J NA < 1.1 0.28 J NA < 1.1 0.3 J NA < 1.2 0.25 J NA 0.25 J 0.25 J NA

2.22 NA < 1.1 3 NA < 1.1 5 NA 0.26 J 2.6 NA 0.38 J 0.57 J NA

12 NA 0.21 J 13 NA 0.16 J 6.2 NA 0.32 J 9.3 NA 0.7 J 1.1 J NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

P83-A3-CP83-A1-A P83-A1-B P83-A1-C P83-A4-B P83-A4-C P83-A5-A P83-A5-BP83-A2-A P83-A2-B P83-A2-C P83-A3-A P83-A3-B

12/14/2007

PARCEL 83-P83-A1

12/14/2007 12/14/200712/14/2007 12/14/2007 12/14/2007 12/14/2007

PARCEL 83-P83-A3

12/14/2007

PARCEL 83-P83-A2

12/14/2007 12/14/2007 12/14/2007

PARCEL 83-P83-A4

12/14/2007

P83-A4-A

12/14/2007 12/14/2007

PARCEL 83-P83-A5



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

P83-A3-CP83-A1-A P83-A1-B P83-A1-C P83-A4-B P83-A4-C P83-A5-A P83-A5-BP83-A2-A P83-A2-B P83-A2-C P83-A3-A P83-A3-B

12/14/2007

PARCEL 83-P83-A1

12/14/2007 12/14/200712/14/2007 12/14/2007 12/14/2007 12/14/2007

PARCEL 83-P83-A3

12/14/2007

PARCEL 83-P83-A2

12/14/2007 12/14/2007 12/14/2007

PARCEL 83-P83-A4

12/14/2007

P83-A4-A

12/14/2007 12/14/2007

PARCEL 83-P83-A5

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.0041 NA < 0.0041 < 0.0041 NA < 0.0042 < 0.0042 NA < 0.004 < 0.004 NA < 0.0041 < 0.0041 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 11200 NA < 8860 < 5880 NA < 5400 < 5520 NA < 10900 < 6810 NA < 14700 < 8300 NA

< 0.438 NA < 0.449 < 0.433 NA < 0.438 < 0.424 NA < 0.421 < 0.463 NA < 0.485 < 0.479 NA

16 NA 4.63 3.59 NA 2.77 2.77 NA 6.49 7.04 NA 9.15 7.49 NA

< 34.2 NA < 14.4 < 18 NA < 22.2 < 18.3 NA < 21.1 < 26 NA < 59.6 < 124 NA

1.08 NA 1.22 0.184 NA 0.766 0.341 NA 1.35 0.41 NA 1.68 0.927 NA

< 0.042 NA < 0.043 < 0.289 NA < 0.042 < 0.217 NA < 0.04 0.66 NA 0.443 0.707 NA

< 889 NA < 490 < 10400 NA < 837 < 1490 NA < 1060 < 2970 NA < 1880 < 2060 NA

< 103 NA < 102 < 17.3 NA < 40.1 < 33.8 NA < 110 < 35.9 NA < 98.2 < 65.5 NA

0.353 NA 0.639 1.77 NA 0.605 0.952 NA 0.629 4.15 NA 1.28 2.15 NA

< 18.8 NA < 5.72 < 18 NA < 3.05 < 17.8 NA < 4.62 < 52.2 NA < 8.36 < 34.5 NA

< 39800 NA < 40000 < 11000 NA < 18500 < 13400 NA < 45500 19,100 NA 39,900 27,200 NA

18.6 NA < 0.363 11.7 NA 2.17 35.2 NA 0.935 95.8 NA 7.79 252 NA

< 4300 NA < 4140 < 1300 NA < 1610 < 1280 NA < 4520 < 3340 NA < 5170 < 2920 NA

< 22.5 NA < 29.8 < 52.1 NA < 56.9 < 44.9 NA < 32 < 127 NA < 86 < 76 NA

< 0.107 NA < 0.108 < 0.111 NA < 0.114 < 0.112 NA < 0.116 < 0.118 NA < 0.114 0.13 NA

7.11 NA 5.8 6.73 NA 4.08 6.21 NA 5.76 < 0.661 NA < 8.82 < 9.23 NA

9,600 NA 9,870 710 NA 3,300 2,060 NA 10,700 < 1970 NA < 10000 < 5830 NA

< 0.646 NA < 0.663 < 0.64 NA < 0.647 < 0.626 NA < 0.622 < 0.683 NA < 0.716 < 0.707 NA

< 37.939 NA < 38.914 < 37.559 NA < 37.979 < 36.747 NA < 36.52 < 40.086 NA < 42.037 < 41.486 NA

52.4 NA 53.3 20.5 NA 28.1 24 NA 59.1 49.5 NA 57.6 40.5 NA

67.5 NA 54.6 299 NA 35.6 193 NA 47.4 < 230 NA < 61.6 < 199 NA



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.29 NA < 0.26 < 0.28 < 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.22 JB NA < 0.58 < 0.28 < 0.34 NA < 0.5 0.15 JB NA 0.88 1.2 NA 1.3 1.3
< 0.29 NA 0.33 < 0.28 < 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA 0.015 J < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.29 NA 0.015 J < 0.28 < 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.29 NA 0.22 J < 0.28 < 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA 0.023 J < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.29 NA < 0.26 < 0.28 < 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.29 NA 1.2 < 0.28 < 0.34 NA < 0.3 0.038 J NA < 0.26 < 0.3 NA 0.067 J < 0.28

< 0.87 NA 1.4 < 0.85 < 1.02 NA < 0.91 < 0.92 NA < 0.79 < 0.91 NA 0.307 J < 0.84

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.29 NA < 0.26 < 0.28 < 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.2 0.19 J NA < 1.2 < 1.1 0.86 J NA < 1.2 0.23 J NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 0.14 J NA < 1.2 0.072 J NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 0.1 J NA < 1.2 0.11 J NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 0.13 J 0.5 J NA < 1.2 0.77 J NA < 1.2 0.25 J NA 0.1 J
< 1.2 < 1 NA < 1.2 0.11 J < 1.2 NA < 1.2 0.73 J NA < 1.2 0.27 J NA < 1.2

< 1.2 < 1 NA 0.12 J 0.16 J 1 J NA < 1.2 1.3 NA < 1.2 0.48 J NA 0.14 J
< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 0.072 J < 1.2 NA < 1.2 0.41 J NA < 1.2 0.13 J NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

0.27 J 0.74 J NA 0.31 J < 1.1 0.51 J NA 0.3 J 0.48 JB NA 0.41 JB 0.5 JB NA 0.18 JB

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA 0.1 J 0.18 J 0.85 J NA < 1.2 0.97 J NA < 1.2 0.29 J NA 0.1 J
< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 0.24 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA 0.073 JB < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 2.22 < 1.2 NA < 1.2 0.46 JB NA 0.46 JB 0.29 JB NA 0.76 JB

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA 0.19 J 0.28 J 0.71 J NA < 1.2 1.3 NA < 1.2 0.39 J NA 0.2 J
< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2

< 1.2 < 1 NA < 1.2 < 1.1 < 1.2 NA < 1.2 0.26 J NA < 1.2 < 1.2 NA < 1.2

< 1.2 0.09 J NA < 1.2 < 1.1 0.55 J NA < 1.2 0.16 J NA < 1.2 < 1.2 NA < 1.2

< 1.2 0.1 J NA 0.09 J 0.13 J 0.91 J NA < 1.2 0.52 J NA < 1.2 0.12 J NA 0.16 J
< 1.2 < 1 NA 0.19 J 0.29 J 1.9 NA < 1.2 1.7 NA < 1.2 0.5 J NA 0.21 J

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

P83-A5-C P83-B2-C P83-B3-B P83-B3-C P83-B4-A P83-B4-BP83-B1-A P83-B1-B P83-B1-C

PARCEL 83-P83-A5 PARCEL 83-P83-B1

12/14/2007 12/14/2007 12/14/2007 12/14/200712/14/2007 12/14/2007

P83-B1-C DUP P83-B2-A

PARCEL 83-P83-B2

12/14/2007

P83-B2-B P83-B3-A

12/14/2007 12/15/2007 12/15/2007

PARCEL 83-P83-B3

12/15/2007 12/15/2007 12/15/2007

P83-B4-C

PARCEL 83-P83-B4

12/15/2007



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

P83-A5-C P83-B2-C P83-B3-B P83-B3-C P83-B4-A P83-B4-BP83-B1-A P83-B1-B P83-B1-C

PARCEL 83-P83-A5 PARCEL 83-P83-B1

12/14/2007 12/14/2007 12/14/2007 12/14/200712/14/2007 12/14/2007

P83-B1-C DUP P83-B2-A

PARCEL 83-P83-B2

12/14/2007

P83-B2-B P83-B3-A

12/14/2007 12/15/2007 12/15/2007

PARCEL 83-P83-B3

12/15/2007 12/15/2007 12/15/2007

P83-B4-C

PARCEL 83-P83-B4

12/15/2007

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.0042 < 0.0042 NA < 0.0041 < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.004

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 17200 < 15800 NA < 9660 < 8880 < 10400 NA < 13500 < 8880 NA < 12800 < 8910 NA < 18500

< 0.429 < 0.435 NA < 0.443 < 0.465 < 0.543 NA < 0.44 < 0.423 NA < 0.501 < 0.463 NA < 0.48

9.99 4.87 NA 13.4 9.69 10.8 NA 7.93 7.12 NA 6.41 6.04 NA 5.93
< 22 < 28.3 NA < 34.3 < 35.5 < 52.1 NA < 18.4 < 81.4 NA < 32.5 < 33.7 NA < 24.6

2.39 0.282 NA 1.03 0.996 0.931 NA 1.88 0.752 NA 1.63 0.582 NA 1.91
0.76 0.564 NA 0.312 < 0.044 0.709 NA 0.633 1.01 NA 0.277 0.445 NA 0.476

< 1730 < 12800 NA < 875 < 757 < 2490 NA < 947 < 8590 NA < 430 < 3620 NA < 2320

< 171 < 29.4 NA < 80.4 < 80.5 < 83.3 NA < 150 < 28.4 NA < 105 < 45.1 NA < 168

2.19 10.1 NA 0.571 0.824 2.78 NA 1.83 5.07 NA 1.13 1.31 NA 1.25
< 5.95 < 61.8 NA < 10.4 < 10.1 < 39.4 NA < 15.3 < 109 NA < 10.4 < 33 NA < 8.35

72,900 23,000 NA 38,700 < 36400 31,800 NA 56,800 16,200 NA 46,500 18,700 NA 62,900
< 0.347 7.95 NA 15.5 17.1 111 NA 0.869 103 NA 1.47 45.2 NA 1.57
< 8770 < 8580 NA < 4050 < 3760 < 3240 NA < 6730 < 4450 NA < 5350 < 2190 NA < 8360

< 49 < 266 NA < 24.7 < 16.4 < 122 NA < 44.7 < 292 NA < 32.3 < 111 NA < 55.2

< 0.11 < 0.105 NA < 0.108 < 0.114 < 0.119 NA < 0.115 < 0.11 NA < 0.118 < 0.112 NA < 0.114

< 16.8 < 23.2 NA < 5.52 7.25 < 12 NA < 20.2 < 18.7 NA < 7.41 < 9.75 NA < 7.96

< 20100 < 1800 NA < 8460 8,330 < 5020 NA < 14900 < 1540 NA < 11600 < 3430 NA < 18000

< 0.633 < 0.642 NA < 0.654 < 0.686 < 0.802 NA < 0.649 < 0.624 NA < 0.739 < 0.684 NA < 0.708

< 37.168 < 1390 NA < 38.387 < 40.273 < 47.093 NA < 38.122 < 36.662 NA < 43.403 < 40.166 NA < 41.585

92.1 123 NA 49.8 45.9 60.2 NA 73.8 34.5 NA 58 47.8 NA 92.7
< 74.8 < 41 NA < 39 46.9 < 136 NA < 112 < 148 NA < 59.5 < 77.8 NA < 64.8



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TIC VOCs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA < 0.27 < 0.27 < 0.38

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA 1.2 1.2 1.5
NA < 0.27 < 0.27 < 0.38

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA < 0.27 < 0.27 < 0.38

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA < 0.27 < 0.27 < 0.38

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA < 0.27 < 0.27 < 0.38

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA < 0.27 < 0.27 0.033 J
NA < 0.8 < 0.81 < 1.15

NA NA NA NA

NA NA NA NA

NA < 0.27 < 0.27 < 0.38

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

0.14 J NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

0.13 J NA < 1.2 < 1.2

0.14 J NA < 1.2 < 1.2

0.69 J NA < 1.2 < 1.2

0.68 J NA < 1.2 < 1.2

1 J NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

0.71 J NA < 1.2 < 1.2

0.24 J NA < 1.2 < 1.2

0.66 JB NA 0.16 JB 0.41 JB

< 1 NA < 1.2 < 1.2

0.97 J NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

0.07 J NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

0.41 JB NA 0.58 JB 0.29 JB

< 1 NA < 1.2 < 1.2

1 J NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

< 1 NA < 1.2 < 1.2

0.14 J NA < 1.2 < 1.2

0.76 J NA 0.091 J < 1.2

1.5 NA < 1.2 < 1.2

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

P83-B5-C DUPP83-B5-A P83-B5-B P83-B5-C

12/15/2007 12/15/200712/15/2007

PARCEL 83-P83-B5

12/15/2007



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO  USEPA  REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

P83-B5-C DUPP83-B5-A P83-B5-B P83-B5-C

12/15/2007 12/15/200712/15/2007

PARCEL 83-P83-B5

12/15/2007

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

0.8 NA < 0.0041 < 0.0039

NA NA NA NA

< 11300 NA < 19400 < 18500

6.5 NA < 0.485 < 0.483

7.34 NA 10.3 10.8
< 182 NA < 24.4 < 23.8

0.942 NA 2.68 2.57
3.15 NA 0.862 0.874

< 979 NA < 725 < 741

< 105 NA < 207 < 202

2.06 NA 2.16 2.27
2,930 EB NA < 9.46 < 10.4

38,400 NA 83,200 80,300
972 NA < 0.392 < 0.391

< 3240 NA < 10200 < 9470

< 110 NA < 32 < 30.2

4.06 NA < 0.107 < 0.113

< 46.1 NA < 8.96 < 9.7

< 6820 NA < 23900 < 22200

< 0.669 NA < 0.716 < 0.713

< 39.258 NA < 42.017 < 41.831

44.8 NA 104 99.7
< 1100 NA < 79.1 < 84.2



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,1-Trichloroethane 810 3,600 0.28 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2-Trichloroethane 0.15 0.63 0.000013 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethane 3.6 16 0.00078 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethene 23 100 0.01 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichlorobenzene 6.3 93 0.0021 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene 5.8 26 0.0012 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trimethylbenzene 30 180 0.0081 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromoethane 0.036 0.16 0.0000021 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichlorobenzene 180 930 0.03 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloroethane 0.46 2 0.000048 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 < 0.27 NA < 0.3 < 0.28

1,2-Dichloropropane 0.28 1.2 0.000047 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3,5-Trimethylbenzene 27 150 0.0087 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichlorobenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichloropropane 160 2,300 0.013 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,4-Dichlorobenzene 2.6 11 0.00046 - NA NA NA NA NA NA NA NA NA NA NA NA NA

2,2-Dichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Chlorotoluene 160 2,300 0.023 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Acetone 6,100 67,000 0.29 - NA 1 1 1.1 NA 0.081 J 0.092 J NA < 4.2 < 3.4 NA < 4.1 < 3.7

Benzene 1.2 5.1 0.00023 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 0.016 J NA < 0.3 < 0.28

Bromobenzene 29 180 0.0042 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromochloromethane 15 63 0.0021 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromodichloromethane 0.29 1.3 0.000036 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromoform 19 86 0.00087 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Carbon disulfide 77 350 0.024 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 < 0.27 NA < 0.3 < 0.28

Carbon tetrachloride 0.65 2.9 0.00018 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorobenzene 28 130 0.0053 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorodibromomethane 8.3 39 0.00023 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroethane 1,400 5,700 0.59 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroform 0.32 1.4 0.000061 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,2-Dichloroethene 16 230 0.0011 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Cymene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Dichlorodifluoromethane 8.7 37 0.03 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Ethyl benzene 5.8 25 0.0017 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 0.077 J NA < 0.3 0.02 J
Hexachlorobutadiene 1.2 5.3 0.00027 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Isopropylbenzene 190 990 0.074 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Meta/Para Xylene 55 240 0.019 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl bromide 0.68 3 0.00019 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl butyl ketone 20 130 0.00088 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl chloride 11 46 0.0049 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl ethyl ketone 2,700 19,000 0.12 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl isobutyl ketone 3,300 14,000 0.14 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl Tertbutyl Ether 47 210 0.0032 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methylene chloride 35 320 0.0027 - NA < 0.24 0.023 J < 0.25 NA < 0.26 < 0.27 NA 0.11 JB 0.072 JB NA 0.093 JB 0.099 JB

Naphthalene 3.8 17 0.00054 - NA NA NA NA NA NA NA NA NA NA NA NA NA

n-Butylbenzene 390 5,800 0.32 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Ortho Xylene 65 280 0.019 - NA NA NA NA NA NA NA NA NA NA NA NA NA

p-Chlorotoluene 160 2,300 0.024 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Propylbenzene 380 2,400 0.12 - NA NA NA NA NA NA NA NA NA NA NA NA NA

sec-Butylbenzene 780 12,000 0.59 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Styrene 600 3,500 0.13 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Tert Butyl Alcohol NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

tert-Butylbenzene 780 12,000 0.16 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Tetrachloroethene 8.1 39 0.0018 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Toluene 490 4,700 0.076 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 0.11 J NA < 0.3 0.061 J
Total Xylenes 58 250 0.019 - NA < 0.72 < 0.8 < 0.76 NA < 0.79 < 0.81 NA < 1.02 0.294 J NA < 0.89 0.063 J
Trans-1,2-Dichloroethene 160 2,300 0.011 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Trans-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Trichloroethene 0.41 1.9 0.0001 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 < 0.27 NA < 0.3 < 0.28

Trichlorofluoromethane 2,300 35,000 0.33 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Vinyl chloride 0.059 1.7 0.0000065 - NA NA NA NA NA NA NA NA NA NA NA NA NA

TIC VOCs (mg/kg)
Total TICs NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 - NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Methylnaphthalene 24 300 0.019 - 4.3 NA 1.1 J < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

4-Chloroaniline 2.7 11 0.00016 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.51 J NA < 1.1

Acenaphthene 360 4,500 0.55 - < 1.1 NA 0.21 J 0.44 J < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Acenaphthylene NLE NLE NLE - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 0.23 J NA < 1.2 < 1.2 NA < 1.1

Anthracene 1,800 23,000 5.8 - < 1.1 NA < 1.1 0.31 J < 1.2 NA < 1.2 0.4 J NA < 1.2 0.097 J NA < 1.1

Benzo(a)anthracene 1.1 21 0.011 - < 1.1 NA < 1.1 < 1.1 0.095 J NA < 1.2 2.4 NA < 1.2 0.41 J NA 0.18 J
Benzo(a)pyrene 0.11 2.1 0.029 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 2 NA < 1.2 0.35 J NA 0.16 J
Benzo(b)fluoranthene 1.1 21 0.3 - < 1.1 NA < 1.1 < 1.1 0.13 J NA < 1.2 3 NA < 1.2 0.61 J NA 0.26 J
Benzo(ghi)perylene NLE NLE NLE - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Benzo(k)fluoranthene 11 210 2.9 - < 1.1 NA < 1.1 < 1.1 0.054 J NA < 1.2 1.2 NA < 1.2 0.16 J NA 0.12 J
Bis(2-Chloroethyl)ether 0.23 1 0.0000036 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.24 JB NA < 1.1

Bis(2-Ethylhexyl)phthalate 39 160 1.3 - < 1.1 NA < 1.1 < 1.1 0.11 J NA 0.35 J 0.48 JB NA 0.28 JB < 1.2 NA 0.22 JB

Butyl benzyl phthalate 290 1,200 0.24 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Chrysene 110 2,100 9 - < 1.1 NA < 1.1 < 1.1 0.12 J NA < 1.2 2.5 NA < 1.2 < 1.2 NA 0.26 J
Dibenz(a,h)anthracene 0.11 2.1 0.096 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Dibenzofuran 7.3 100 0.015 - < 1.1 NA 0.18 J < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Diethyl phthalate 5,100 66,000 0.61 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.76 JB NA < 1.1

Di-n-butylphthalate 630 8,200 0.23 - 0.85 JB NA 0.3 JB 0.58 JB 0.33 JB NA 0.28 JB 0.67 JB NA 0.85 JB < 1.2 NA 0.8 JB

Di-n-octylphthalate 63 820 5.7 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.85 J NA 0.092 J
Fluoranthene 240 3,000 8.9 - 0.19 J NA < 1.1 0.76 J 0.16 J NA < 1.2 3.4 NA < 1.2 < 1.2 NA 0.34 J
Fluorene 240 3,000 0.54 - < 1.1 NA 0.19 J 0.33 J < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Naphthalene 3.8 17 0.00054 - 2.22 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Phenanthrene NLE NLE NLE - 0.36 J NA 0.47 J 0.6 J 0.08 J NA < 1.2 1.4 NA 0.073 J 0.47 J NA 0.2 J
Pyrene 180 2,300 1.3 - 0.35 J NA < 1.1 0.61 J 0.19 J NA < 1.2 6.5 NA 0.078 J 0.95 J NA 0.4 J
Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C16-C21 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

P83-SB12-AP83-SB10-A P83-SB10-B

12/15/2007 12/15/2007

P83-SB12-B P83-SB12-C P83-SB13-A P83-SB13-B P83-SB13-C

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

12/15/2007

P83-SB10-C

12/15/2007

PARCEL 83-P83-SS/SB/GW-10

P83-SB10-D

12/18/2007 12/18/2007

PARCEL 83-SS/SB-11

P83-SB11-A P83-SB11-B P83-SB11-C

12/18/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007

PARCEL 83-SS/SB-13

12/17/2007

PARCEL 83-SS/SB/GW-12

12/17/2007



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

P83-SB12-AP83-SB10-A P83-SB10-B

12/15/2007 12/15/2007

P83-SB12-B P83-SB12-C P83-SB13-A P83-SB13-B P83-SB13-C

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

12/15/2007

P83-SB10-C

12/15/2007

PARCEL 83-P83-SS/SB/GW-10

P83-SB10-D

12/18/2007 12/18/2007

PARCEL 83-SS/SB-11

P83-SB11-A P83-SB11-B P83-SB11-C

12/18/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007

PARCEL 83-SS/SB-13

12/17/2007

PARCEL 83-SS/SB/GW-12

12/17/2007

C16-C21 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C36 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C40 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C9-C12 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

EPH (C9-C40) NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Total EPH SS SS SS - NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1221 0.2 0.83 0.00008 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1232 0.17 0.72 0.00008 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1242 0.23 0.95 0.0012 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1248 0.23 0.95 0.0012 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1254 0.12 0.97 0.002 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1260 0.24 0.99 0.0055 - < 0.004 NA < 0.0039 < 0.0039 0.2 NA < 0.0041 < 0.0039 NA < 0.004 < 0.004 NA < 0.0042

Aroclor-1268 NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200 < 7040 NA < 24600 < 15600 < 12700 NA < 16800 < 7970 NA < 19100 < 16000 NA < 19100

Antimony 3.1 47 0.035 ND 2.64 NA < 0.431 < 0.428 < 0.46 NA < 0.46 < 0.434 NA < 0.462 < 0.46 NA < 0.433

Arsenic 0.68 3 0.0015 22.9 27.1 NA 9.81 11.9 8.96 NA 9.5 5.13 NA 8.73 12.8 NA 9.88
Barium 1,500 22,000 16 32.3 < 148 NA < 54.1 < 27.2 < 44.8 NA < 25.6 < 61.3 NA < 45.6 < 53 NA < 67.3

Beryllium 16 230 1.9 2 0.539 NA 1.73 1.38 1.18 NA 2.07 0.312 NA 1.6 1.27 NA 2.02
Cadmium 7.1 98 0.069 ND 1.08 NA 0.627 0.613 0.222 NA 0.353 < 0.467 NA < 0.422 < 0.52 NA < 0.716

Calcium NLE NLE NLE 921 < 3210 NA < 1140 < 486 < 1670 NA < 2080 < 39400 NA < 1750 < 2970 NA < 2060

Chromium 12,000 180,000 4,000,000 269 < 41.8 NA < 125 < 105 73.7 NA 156 21.5 NA 97.4 81.1 NA 149
Cobalt 2.3 35 0.027 2.5 4.96 NA 0.876 3.68 1.78 NA 1.82 1.44 NA 1.71 0.725 NA 1.78
Copper 310 4,700 2.8 8 < 244 NA < 7.17 < 6.6 < 23.8 NA < 6.77 < 44 NA < 7.87 < 21.4 NA < 13.1

Iron 5,500 82,000 35 55,800 24,600 NA 49,800 47,800 < 33300 NA < 66600 < 14100 NA < 45300 < 37200 NA < 67000

Lead 400 800 14 19.5 401 NA 2.72 1.13 49.9 NA 0.754 63 NA 4.24 44.4 NA 62.8
Magnesium NLE NLE NLE 7,230 < 1840 NA < 6520 < 5170 < 3620 NA < 7130 < 3730 NA < 4950 < 4120 NA < 7330

Manganese 180 2,600 2.8 90.7 < 53.1 NA < 99.5 < 62.4 < 119 NA < 35.3 177 NA 174 151 NA 89
Mercury 1.1 4.6 0.0033 ND < 0.113 NA < 0.104 < 0.108 < 0.121 NA < 0.104 < 0.098 NA < 0.116 < 0.107 NA < 0.101

Nickel 150 2,200 2.6 8.4 < 13.3 NA < 9.34 < 7.75 8.87 NA 7.65 12.7 NA 13.9 13.1 NA 9.41
Potassium NLE NLE NLE 15,400 < 1800 NA < 12600 < 11300 < 6720 NA < 16100 1,210 NA 7,370 7,910 NA 16,500
Selenium 39 580 0.052 1.9 < 0.657 NA < 0.637 < 0.632 < 0.679 NA < 0.68 < 0.64 NA < 0.683 < 0.679 NA < 0.64

Sodium NLE NLE NLE 51.6 < 68.8 NA < 37.391 < 37.122 < 39.868 NA < 39.898 < 37.577 NA < 40.074 < 39.869 NA < 37.554

Vanadium 39 580 8.6 94.1 27.4 NA 81.1 76.6 52.5 NA 81.8 32.8 NA 64 60.4 NA 88.5
Zinc 2,300 35,000 37 81.4 < 49.6 NA < 51.2 < 47.9 < 82.2 NA < 65.9 116 NA 66.7 97.5 NA 113

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TICs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.2 J < 0.37 < 0.33 NA 0.93 < 0.27 NA 1.2 < 0.29 NA < 0.28 < 0.26

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA 0.039 J < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA < 0.9 < 1.12 < 0.98 NA < 0.87 < 0.81 NA < 0.92 < 0.86 NA < 0.85 < 0.78

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 0.25 J NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA 0.13 J 0.34 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.21 J NA 0.095 J 0.091 J 0.06 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.2 J NA 0.55 J 0.57 J 0.29 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.25 J NA 0.58 J 0.73 J 0.31 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.41 J NA 0.72 J 1.1 J 0.5 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA 0.5 J 0.53 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.18 J NA 0.31 J 0.42 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.43 J NA 0.47 J < 1.2 0.52 J NA 0.26 J < 1.1 NA 0.14 JB 0.2 JB NA 0.21 JB

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.25 J NA 0.57 J 0.8 J 0.37 J NA < 1.2 0.26 J NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.079 JB NA 0.28 JB 0.38 JB 0.27 JB NA 0.31 JB < 1.1 NA 0.055 JB 0.11 JB NA 0.068 JB

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.28 J NA 0.69 J 0.58 J 0.48 J NA < 1.2 0.24 J NA < 1.1 0.086 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA 0.44 J 0.52 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 0.16 J NA < 1.1 < 1.1 NA < 1.1

0.21 J NA 0.24 J 0.1 J 0.17 J NA < 1.2 0.23 J NA < 1.1 < 1.1 NA < 1.1

0.36 J NA 0.8 J 0.8 J 0.67 J NA < 1.2 0.29 J NA < 1.1 0.094 J NA < 1.1

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

P83-SB14-A P83-SB16-B P83-SB16-C P83-SB17-A P83-SB17-B P83-SB17-CP83-SB14-B P83-SB14-C P83-SB14-C DUP P83-SB15-A P83-SB15-B

12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007

P83-SB15-C

12/18/2007 12/19/200712/19/2007

P83-SB16-A

12/19/2007 12/19/2007 12/19/2007 12/19/2007

PARCEL 83-SS/SB/GW-14 PARCEL 83-SS/SB-15 PARCEL 83-SS/SB-16 PARCEL 83-SS/SB/GW-17



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole data

P83-SB14-A P83-SB16-B P83-SB16-C P83-SB17-A P83-SB17-B P83-SB17-CP83-SB14-B P83-SB14-C P83-SB14-C DUP P83-SB15-A P83-SB15-B

12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007

P83-SB15-C

12/18/2007 12/19/200712/19/2007

P83-SB16-A

12/19/2007 12/19/2007 12/19/2007 12/19/2007

PARCEL 83-SS/SB/GW-14 PARCEL 83-SS/SB-15 PARCEL 83-SS/SB-16 PARCEL 83-SS/SB/GW-17

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.07 NA < 0.004 < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0042 < 0.0041 NA < 0.0039

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 6480 NA < 19000 < 16900 < 8030 NA < 19800 < 6520 NA < 17000 < 17100 NA < 9680

< 0.417 NA < 0.458 < 0.433 < 0.436 NA < 0.476 < 0.421 NA < 0.451 < 0.443 NA < 0.428

5.22 NA 10.2 8.87 4.51 NA 14.3 4.17 NA 7.93 9.08 NA 8.88
< 23.8 NA < 45.6 < 43.2 < 50.9 NA < 32.5 < 50.7 NA < 46.5 < 53.9 NA < 19.5

0.295 NA 1.84 1.82 0.0474 NA 1.9 0.497 NA 1.52 1.88 NA 0.983
0.207 NA 0.366 0.154 0.426 NA 0.377 0.276 NA 0.129 0.429 NA 0.118
< 590 NA < 1830 < 1960 < 5490 NA < 1410 < 3300 NA < 1020 < 1410 NA < 326

23.9 NA 138 130 203 NA 136 21.4 NA 107 124 NA 60.2
< 0.317 NA 1.97 2.64 1.5 NA 3.25 2.66 NA 1.99 3.24 NA 0.938
< 11.8 NA < 13.6 < 16.8 < 39.9 NA < 9.34 < 39.5 NA < 7.24 < 8.35 NA < 4.28

< 16700 NA < 55600 52,500 < 25300 NA < 64400 < 15700 NA < 43300 < 52700 NA < 35800

25.7 NA 9.67 12.5 15.5 NA 2.23 55.1 NA 1.51 10.3 NA 0.498
< 719 NA < 6150 < 6030 < 2670 NA < 6850 < 835 NA < 5070 < 5740 NA < 2320

< 51.4 NA < 126 < 158 < 1240 NA < 87.2 < 51.7 NA < 136 < 90.8 NA < 83.6

0.11 NA < 0.108 < 0.111 < 0.116 NA < 0.115 < 0.107 NA < 0.115 < 0.104 NA < 0.105

4.51 NA 9.23 9.94 7.76 NA 11.1 12 NA 10.4 12.5 NA 5.82
< 1210 NA < 12900 < 12300 < 2400 NA < 13300 < 1440 NA < 9040 < 13000 NA < 5190

< 0.615 NA < 0.677 < 0.639 < 0.644 NA < 0.702 < 0.621 NA < 0.666 < 0.655 NA < 0.632

< 36.115 NA < 39.729 < 37.506 < 37.78 NA < 41.224 < 36.446 NA < 39.087 < 38.426 NA < 37.117

30.9 NA 82.5 75.7 37.3 NA 84.6 39.4 NA 65.9 74.9 NA 60.9
< 52 NA < 79.2 < 81.8 < 173 NA < 150 < 54.4 NA < 63.5 < 83.3 NA < 40.3



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TICs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.71 1 < 0.27 NA < 0.25 < 0.28 NA < 3.2 < 3.3 < 3.1 NA < 3 < 3.8

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 0.036 J < 0.27 NA 0.028 J < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA 0.073 JB 0.077 JB 0.089 JB NA 0.056 JB 0.068 JB

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 0.022 J < 0.27 NA < 0.25 < 0.28

NA < 0.76 < 0.9 < 0.81 NA < 0.75 < 0.85 NA < 0.74 0.05 J 0.06 J NA 0.047 J < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA 1.3 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 0.47 J < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.31 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.28 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.8 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.9 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 3.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.71 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.1 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

0.2 JB NA 0.12 JB 0.18 JB 0.12 JB NA 0.21 JB 0.24 JB NA 0.29 JB < 1.2 0.24 JB NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.9 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

0.084 JB NA < 1.2 0.061 JB < 1 NA 0.059 JB 0.51 JB NA < 1.3 0.38 JB 0.75 JB NA 0.35 J
< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 0.092 J NA 0.09 J < 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 0.059 J 2.22 NA 0.05 4 J
< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.69 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA 1.6 1.3 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA 0.088 J 0.081 J 0.49 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 3.2 NA < 1.1

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

P83-SB1-A P83-SB1-B P83-SB1-C DUP P83-SB1-C P83-SB2-A P83-SB2-C P83-SB3-B P83-SB3-C P83-SB3-C DUP P83-SB4-A

12/19/2007 12/19/2007 12/18/2007 12/19/2007 12/19/2007 12/19/2007

P83-SB2-B

12/19/2007 12/17/2007

P83-SB3-A

12/17/200712/17/2007 12/17/2007 12/17/2007 12/17/2007

P83-SB4-B P83-SB4-C

12/17/2007

PARCEL 83-SS/SB/GW-1 PARCEL 83-SS/SB-2 PARCEL 83-SS/SB/GW-3 PARCEL 83-SS/SB-4



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole data

P83-SB1-A P83-SB1-B P83-SB1-C DUP P83-SB1-C P83-SB2-A P83-SB2-C P83-SB3-B P83-SB3-C P83-SB3-C DUP P83-SB4-A

12/19/2007 12/19/2007 12/18/2007 12/19/2007 12/19/2007 12/19/2007

P83-SB2-B

12/19/2007 12/17/2007

P83-SB3-A

12/17/200712/17/2007 12/17/2007 12/17/2007 12/17/2007

P83-SB4-B P83-SB4-C

12/17/2007

PARCEL 83-SS/SB/GW-1 PARCEL 83-SS/SB-2 PARCEL 83-SS/SB/GW-3 PARCEL 83-SS/SB-4

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.004 NA < 0.0041 < 0.0042 < 0.004 NA < 0.004 < 0.004 NA < 0.0041 < 0.004 < 0.004 NA < 0.0041

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 8360 NA < 15000 < 15000 < 5530 NA < 13600 < 9120 NA < 13800 < 12400 < 10700 NA < 16900

< 0.434 NA < 0.48 < 0.448 < 0.472 NA < 0.498 < 0.422 NA < 0.476 < 0.468 < 0.49 NA < 0.459

3.07 NA 10.2 10.2 3.13 NA 11.4 5.09 NA 8.03 7.93 11.6 NA 9.24
< 16.6 NA < 22.6 < 24.1 < 9.06 NA < 22.2 < 20.5 NA < 43.3 < 38 < 33.1 NA < 53.1

0.228 NA 2.1 2.06 0.191 NA 1.74 0.379 NA 1.4 1.22 0.647 NA 1.44
0.105 NA 0.25 0.312 < 0.045 NA 0.0789 < 0.196 NA < 0.37 < 0.352 < 0.307 NA < 0.384

< 471 NA < 430 < 407 < 289 NA < 544 < 335 NA < 1710 < 1320 < 2250 NA < 2280

23.6 NA 156 157 22 NA 136 91.9 NA 78.3 71.8 37.9 NA 89.6
0.849 NA 1.88 1.57 < 0.359 NA 1.68 < 0.321 NA 0.51 0.507 1.31 NA < 0.35

< 5.95 NA < 7.27 < 6.43 < 6.04 NA < 5.92 < 5.86 NA < 8.57 < 8.44 < 14.9 NA < 11.7

< 10400 NA < 61800 < 59600 10,700 NA 52,700 < 17300 NA < 35900 < 32000 < 24400 NA < 37300

5.57 NA < 0.389 < 0.363 4.18 NA < 0.403 3.57 NA 11.8 12.2 35.2 NA 8.74
< 626 NA < 7030 < 6800 537 NA 5,730 < 1080 NA < 4100 < 3690 < 1950 NA < 4490

< 39.2 NA < 52.7 < 50.5 < 29.8 NA < 51.9 23.3 NA 66.8 59.6 90.8 NA 75.5
< 0.103 NA < 0.112 < 0.117 < 0.118 NA < 0.112 < 0.095 NA < 0.104 < 0.105 < 0.107 NA < 0.105

3.7 NA 7.65 7.32 3.09 NA 6.57 11.6 NA 9.17 11.3 9.44 NA 9.56
< 1190 NA < 16900 < 16700 < 844 NA < 13000 2,200 NA 7,860 6,830 2,650 NA 8,740

< 0.641 NA < 0.709 < 0.662 < 0.696 NA < 0.735 < 0.623 NA < 0.703 < 0.691 < 0.723 NA < 0.677

< 37.606 NA < 41.602 < 38.884 < 40.873 NA < 43.13 < 62 NA < 475 < 581 < 42.434 NA < 39.769

26.2 NA 82.7 84.8 21.8 NA 74.8 42.8 NA 51.8 47.1 46.9 NA 58.5
< 14.3 NA < 66 < 65 < 24 NA < 50.2 37.8 NA 47.5 59.6 59.1 NA 56.4



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TICs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA 0.33 < 0.29 NA < 0.39 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.11 J 0.11 J NA 0.076 J < 0.27 NA 0.15 J 0.18 J NA < 0.3 < 0.29 NA < 5 < 4.3

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29 NA < 0.39 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA 0.098 J < 0.29 NA < 0.39 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29 NA < 0.39 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29 NA 0.12 JB 0.055 JB

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29 NA < 0.39 < 0.26

NA < 0.79 < 0.87 NA < 0.76 < 0.82 NA < 0.72 < 0.81 NA < 0.9 < 0.87 NA < 1.16 < 0.78

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29 NA 5.8 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1.2 0.37 J NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.16 J
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.14 J
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.92 J
0.062 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA 0.093 J < 1.1 NA < 1.2 0.24 J NA 2.8
< 1.1 NA < 1.2 < 1.1 NA 0.47 J < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 2.4
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 3.5
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.9 J
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 1.3
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

0.51 J NA 0.43 J < 1.1 NA 0.41 J 0.39 J NA 0.44 J 0.22 JB NA 0.15 JB 0.39 JB NA 0.25 JB

0.22 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

0.089 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA 0.12 J < 1.1 NA < 1.2 0.36 J NA 2.9
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.14 J
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

0.084 JB NA 0.22 JB 0.53 JB NA 0.25 JB 0.28 JB NA 0.091 JB 0.074 JB NA < 1.2 0.92 JB NA 0.49 JB

< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

0.11 J NA < 1.2 0.14 J NA < 1.2 0.096 J NA 0.17 J < 1.1 NA < 1.2 0.49 J NA 5.5
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.21 J
< 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.95 J
< 1.1 NA < 1.2 0.18 J NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1

< 1.1 NA < 1.2 0.17 J NA < 1.2 < 1.2 NA 0.09 4 J < 1.1 NA < 1.2 0.29 J NA 3.2
0.14 J NA < 1.2 0.28 J NA < 1.2 0.13 J NA 0.18 J < 1.1 NA < 1.2 0.58 J NA 6.3

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

P83-SB5-C P83-SB6-A P83-SB6-B P83-SB6-C P83-SB7-A P83-SB7-B P83-SB7-C P83-SB8-A P83-SB8-B P83-SB8-C P83-SB9-A P83-SB9-B P83-SB9-C

12/18/2007

P83-SB5-A P83-SB5-B

12/18/2007 12/18/200712/18/2007 12/18/2007 12/18/2007 12/18/200712/18/200712/18/2007 12/19/2007 12/19/2007 12/17/2007

PARCEL 83-SS/SB-09

12/19/2007 12/17/2007 12/17/2007

PARCEL 83-SS/SB/GW-5 PARCEL 83-SS/SB-6 PARCEL 83-SS/SB/GW-7 PARCEL 83-SS/SB/GW-8



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole data

P83-SB5-C P83-SB6-A P83-SB6-B P83-SB6-C P83-SB7-A P83-SB7-B P83-SB7-C P83-SB8-A P83-SB8-B P83-SB8-C P83-SB9-A P83-SB9-B P83-SB9-C

12/18/2007

P83-SB5-A P83-SB5-B

12/18/2007 12/18/200712/18/2007 12/18/2007 12/18/2007 12/18/200712/18/200712/18/2007 12/19/2007 12/19/2007 12/17/2007

PARCEL 83-SS/SB-09

12/19/2007 12/17/2007 12/17/2007

PARCEL 83-SS/SB/GW-5 PARCEL 83-SS/SB-6 PARCEL 83-SS/SB/GW-7 PARCEL 83-SS/SB/GW-8

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.0041 NA < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0041 < 0.004 NA < 0.0042 < 0.004 NA < 0.0041

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 9970 NA < 12100 < 5070 NA < 12900 < 5250 NA < 10800 < 9520 NA < 18700 < 17500 NA < 9100

< 0.418 NA < 0.467 1.85 NA < 0.492 < 0.472 NA < 0.479 < 0.414 NA < 0.453 8.42 NA < 0.419

5.85 NA 8.74 5.65 NA 7.41 4.4 NA 8.94 6.18 NA 10 27.6 NA 6.09
< 23.3 NA < 41.3 < 78 NA < 44.8 < 19.4 NA < 33.1 < 21.7 NA < 38.6 < 357 NA < 45.2

1.27 NA 1.12 0.442 NA 0.96 0.397 NA 0.94 0.44 NA 1.52 1.38 NA 0.498
0.216 NA 0.113 0.335 NA 0.0591 0.152 NA 0.0948 0.403 NA 0.287 < 0.896 NA < 0.344

< 1460 NA < 1360 < 1550 NA < 1090 < 1650 NA < 2320 < 1050 NA < 1330 < 16300 NA < 5990

99.9 NA 61.4 20.9 NA 54.1 33.4 NA 94.9 53.7 NA 104 55.6 NA 33.6
1.82 NA 0.596 3.33 NA 0.629 < 0.359 NA 0.364 1.98 NA 1.17 7.35 NA 0.985

< 21.1 NA < 8.76 < 118 NA < 6.65 < 11 NA < 27 < 29.3 NA < 9.52 < 1370 NA < 12.6

< 37700 NA < 27100 < 17900 NA < 21800 < 13000 NA < 27800 17,400 NA 51,100 < 36600 NA < 17300

20.5 NA 15.5 103 NA 14.4 16 NA 27.7 44.1 NA 4.15 1,300 NA 14.4
< 4110 NA < 3030 < 775 NA < 2480 < 1290 NA < 3900 1,270 NA 4,990 < 3310 NA < 3270

< 51.5 NA < 142 < 69.5 NA 69.5 < 60.6 NA < 48.1 < 42.4 NA < 104 230 NA 113
< 0.113 NA < 0.115 0.16 NA < 0.11 < 0.118 NA < 0.111 < 0.097 NA < 0.107 < 0.11 NA < 0.097

6.91 NA 6.2 11.9 NA 7.61 3.59 NA 5.86 5.91 NA 8.19 31 NA 9.42
< 9390 NA < 4910 < 1300 NA < 3280 < 2320 NA < 6910 < 2400 NA < 12900 3,260 NA 2,100

< 0.617 NA < 0.689 < 0.636 NA < 0.727 < 0.696 NA < 0.707 < 0.611 NA < 0.669 < 1.32 NA < 0.619

< 36.221 NA < 40.462 < 37.365 NA < 306 < 40.873 NA < 41.505 < 35.851 NA < 39.303 < 35.868 NA < 36.33

61.1 NA 41.9 21.9 NA 39.2 23.6 NA 54.2 47.8 NA 71.3 53.8 NA 36.9
< 107 NA < 47.5 < 63.2 NA < 43.7 < 45.7 NA < 61.3 < 58.2 NA < 51.1 393 NA 38.9



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane 2 8.8 0.00022 -

1,1,1-Trichloroethane 810 3,600 0.28 -

1,1,2,2-Tetrachloroethane 0.6 2.7 0.00003 -

1,1,2-Trichloroethane 0.15 0.63 0.000013 -

1,1-Dichloroethane 3.6 16 0.00078 -

1,1-Dichloroethene 23 100 0.01 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene 6.3 93 0.0021 -

1,2,3-Trichloropropane 0.0051 0.11 0.00000032 -

1,2,4-Trichlorobenzene 5.8 26 0.0012 -

1,2,4-Trimethylbenzene 30 180 0.0081 -

1,2-Dibromo-3-chloropropane 0.0053 0.064 0.00000014 -

1,2-Dibromoethane 0.036 0.16 0.0000021 -

1,2-Dichlorobenzene 180 930 0.03 -

1,2-Dichloroethane 0.46 2 0.000048 -

1,2-Dichloropropane 0.28 1.2 0.000047 -

1,3,5-Trimethylbenzene 27 150 0.0087 -

1,3-Dichlorobenzene NLE NLE NLE -

1,3-Dichloropropane 160 2,300 0.013 -

1,4-Dichlorobenzene 2.6 11 0.00046 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene 160 2,300 0.023 -

Acetone 6,100 67,000 0.29 -

Benzene 1.2 5.1 0.00023 -

Bromobenzene 29 180 0.0042 -

Bromochloromethane 15 63 0.0021 -

Bromodichloromethane 0.29 1.3 0.000036 -

Bromoform 19 86 0.00087 -

Carbon disulfide 77 350 0.024 -

Carbon tetrachloride 0.65 2.9 0.00018 -

Chlorobenzene 28 130 0.0053 -

Chlorodibromomethane 8.3 39 0.00023 -

Chloroethane 1,400 5,700 0.59 -

Chloroform 0.32 1.4 0.000061 -

Cis-1,2-Dichloroethene 16 230 0.0011 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 8.7 37 0.03 -

Ethyl benzene 5.8 25 0.0017 -

Hexachlorobutadiene 1.2 5.3 0.00027 -

Isopropylbenzene 190 990 0.074 -

Meta/Para Xylene 55 240 0.019 -

Methyl bromide 0.68 3 0.00019 -

Methyl butyl ketone 20 130 0.00088 -

Methyl chloride 11 46 0.0049 -

Methyl ethyl ketone 2,700 19,000 0.12 -

Methyl isobutyl ketone 3,300 14,000 0.14 -

Methyl Tertbutyl Ether 47 210 0.0032 -

Methylene chloride 35 320 0.0027 -

Naphthalene 3.8 17 0.00054 -

n-Butylbenzene 390 5,800 0.32 -

Ortho Xylene 65 280 0.019 -

p-Chlorotoluene 160 2,300 0.024 -

Propylbenzene 380 2,400 0.12 -

sec-Butylbenzene 780 12,000 0.59 -

Styrene 600 3,500 0.13 -

Tert Butyl Alcohol NLE NLE NLE -

tert-Butylbenzene 780 12,000 0.16 -

Tetrachloroethene 8.1 39 0.0018 -

Toluene 490 4,700 0.076 -

Total Xylenes 58 250 0.019 -

Trans-1,2-Dichloroethene 160 2,300 0.011 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 0.41 1.9 0.0001 -

Trichlorofluoromethane 2,300 35,000 0.33 -

Vinyl chloride 0.059 1.7 0.0000065 -

TIC VOCs (mg/kg)
Total TICs NLE NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 18 73 0.006 -

2-Methylnaphthalene 24 300 0.019 -

4-Chloroaniline 2.7 11 0.00016 -

Acenaphthene 360 4,500 0.55 -

Acenaphthylene NLE NLE NLE -

Anthracene 1,800 23,000 5.8 -

Benzo(a)anthracene 1.1 21 0.011 -

Benzo(a)pyrene 0.11 2.1 0.029 -

Benzo(b)fluoranthene 1.1 21 0.3 -

Benzo(ghi)perylene NLE NLE NLE -

Benzo(k)fluoranthene 11 210 2.9 -

Bis(2-Chloroethyl)ether 0.23 1 0.0000036 -

Bis(2-Ethylhexyl)phthalate 39 160 1.3 -

Butyl benzyl phthalate 290 1,200 0.24 -

Chrysene 110 2,100 9 -

Dibenz(a,h)anthracene 0.11 2.1 0.096 -

Dibenzofuran 7.3 100 0.015 -

Diethyl phthalate 5,100 66,000 0.61 -

Di-n-butylphthalate 630 8,200 0.23 -

Di-n-octylphthalate 63 820 5.7 -

Fluoranthene 240 3,000 8.9 -

Fluorene 240 3,000 0.54 -

Indeno(1,2,3-cd)pyrene 1.1 21 0.98 -

Naphthalene 3.8 17 0.00054 -

Phenanthrene NLE NLE NLE -

Pyrene 180 2,300 1.3 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA < 0.073 0.84 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA 0.0082 J < 0.078 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 1.2 < 0.082

NA NA NA < 0.073 < 0.078 < 0.082

NA NA NA < 0.073 0.092 J < 0.082

NA NA NA < 0.073 2.3 < 0.082

NA NA NA < 0.073 0.19 < 0.082

181 111 117 NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

P83-SS18 P83-SS19 P83-SS20 PAR-83-482-SB-01-0.5-1 PAR-83-482-SB-01-1.5-2 PAR-83-482-SB-01-7.5-8

PARCEL 83-P83-SS18

12/18/2007

PARCEL 83-P83-SS19

12/18/2007 11/13/2017 11/13/2017

PAR-83-482-SB-01PARCEL 83-P83-SS20

12/18/2007 11/13/2017



Table 2
SOIL SAMPLING RESULTS ‐ COMPARISION TO USEPA REGIONAL SCREENING LEVELS

Parcel 83 ‐ Fort Monmouth, New Jersey

Loc ID

Sample ID

Sample Date

2017-06 RSL 

Residential 

Soil 

(HQ=0.1)

2017-06 RSL 

Industrial Soil 

(HQ=0.1)

2017-06 RSL 

Protect GW 

Risk-Based 

(HQ=0.1)

Weston 1995 

Background 

(Main Post)

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.41 5.1 0.013 -

Aroclor-1221 0.2 0.83 0.00008 -

Aroclor-1232 0.17 0.72 0.00008 -

Aroclor-1242 0.23 0.95 0.0012 -

Aroclor-1248 0.23 0.95 0.0012 -

Aroclor-1254 0.12 0.97 0.002 -

Aroclor-1260 0.24 0.99 0.0055 -

Aroclor-1268 NLE NLE NLE -

Inorganics (mg/kg)
Aluminum 7,700 110,000 3,000 15,200

Antimony 3.1 47 0.035 ND

Arsenic 0.68 3 0.0015 22.9

Barium 1,500 22,000 16 32.3

Beryllium 16 230 1.9 2

Cadmium 7.1 98 0.069 ND

Calcium NLE NLE NLE 921

Chromium 12,000 180,000 4,000,000 269

Cobalt 2.3 35 0.027 2.5

Copper 310 4,700 2.8 8

Iron 5,500 82,000 35 55,800

Lead 400 800 14 19.5

Magnesium NLE NLE NLE 7,230

Manganese 180 2,600 2.8 90.7

Mercury 1.1 4.6 0.0033 ND

Nickel 150 2,200 2.6 8.4

Potassium NLE NLE NLE 15,400

Selenium 39 580 0.052 1.9

Sodium NLE NLE NLE 51.6

Vanadium 39 580 8.6 94.1

Zinc 2,300 35,000 37 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole data

P83-SS18 P83-SS19 P83-SS20 PAR-83-482-SB-01-0.5-1 PAR-83-482-SB-01-1.5-2 PAR-83-482-SB-01-7.5-8

PARCEL 83-P83-SS18

12/18/2007

PARCEL 83-P83-SS19

12/18/2007 11/13/2017 11/13/2017

PAR-83-482-SB-01PARCEL 83-P83-SS20

12/18/2007 11/13/2017

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA 19.8 2,410 0.55 J
NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA 4.8 6.1 9.3
NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA



Footnote:

####

###

###

###

###

###

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.

3) NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

[blank] = detect, i.e. detected chemical result value.

B =non-detect, i.e. not detected at or above this value.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value.

U-DL = Elevated sample detection limit due to difficult sample matrix.

U-ND = Analyte not detected in sample, but no detection or reporting limit provided.

J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting 
certain analyte-specific quality control.

E (or ER) = Estimated result.

D = Results from dilution of sample.

J-DL = Elevated sample detection limit due to difficult sample matrix.

JN = Tentatively identified compound, estimated concentration.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in 
meeting certain analyte-specific QC criteria.

J+ = The result is an estimated quantity, but the result may be biased high.

J- = The result is an estimated quantity, but the result may be biased low.

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented in this table.

a) DELETE THIS NOTE BEFORE GOING FINAL: Refer to the NJDEP Protocol for Addressing Extractable Petroleum Hydrocarbons (Version 5.0, August 9, 2010) and the NJDEP 
Health Based end Ecological Screening Criteria for Petroleum Hydrocarbons (Version 4.0, August 9, 2010) to determine the category of tank being investigated and the appropriate 
cleanup standards or screening levels for that category of tank.

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Residential Soil (HQ=0.1).

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Industrial Soil (HQ=0.1).

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Protect GW Risk-Based (HQ=0.1).

- Cell Style values represent a result that is above the Weston 1995 Background (Main Post).

      n/a = all concentrations were less than the detection limit, therefore, no location of maximum value identified.  
      Dash (-) = only background concentrations for metals are being used as comparison criteria.

- Cell Shade values represent a result that is above both the USEPA RSL Residential and Industrial Soil (HQ=0.1),  2017-06.

- Cell Shade values represent a result that is above the USEPA RSL Residential, Industrial, Protect GW Risk-Based Soil (HQ=0.1),  2017-06.

10) Criteria action level source document and web address.

- The Weston 1995 Background (Main Post) refers to the FTMM reports.

   NA

- The 2017-06 USEPA RSL Residential Soil (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

- The 2017-06 USEPA RSL Industrial Soil (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

- The 2017-06 USEPA RSL Protect GW Risk-Based (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,1-Trichloroethane 160,000 NLE 0.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane 1 3 0.007 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2-Trichloroethane 2 6 0.02 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethane 8 24 0.2 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethene 11 150 0.008 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichlorobenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene 73 820 0.7 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trimethylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromoethane 0.008 0.04 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichlorobenzene 5,300 59,000 17 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloroethane 0.9 3 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloropropane 2 5 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3,5-Trimethylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichlorobenzene 5,300 59,000 19 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,4-Dichlorobenzene 5 13 2 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2,2-Dichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Chlorotoluene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Acetone 70,000 NLE 19 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzene 2 5 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromobenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromochloromethane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromodichloromethane 1 3 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromoform 81 280 0.03 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Carbon disulfide 7,800 110,000 6 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Carbon tetrachloride 2 4 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorobenzene 510 7,400 0.6 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorodibromomethane 3 8 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroethane 220 1,100 NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroform 0.6 2 0.4 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,2-Dichloroethene 230 560 0.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cymene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Dichlorodifluoromethane 490 230,000 39 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ethyl benzene 7,800 110,000 13 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Hexachlorobutadiene 6 25 0.9 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Isopropylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Meta/Para Xylene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl bromide 25 59 0.04 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl butyl ketone NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl chloride 4 12 NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl ethyl ketone 3,100 44,000 0.9 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl isobutyl ketone NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl Tertbutyl Ether 110 320 0.2 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Methylene chloride 46 230 0.01 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Naphthalene 6 17 25 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

n-Butylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Ortho Xylene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

p-Chlorotoluene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Propylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

sec-Butylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Styrene 90 260 3 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tert Butyl Alcohol 1,400 11,000 0.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

tert-Butylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tetrachloroethene 43 1,500 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Toluene 6,300 91,000 7 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Xylenes 12,000 170,000 19 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trans-1,2-Dichloroethene 300 720 0.6 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trans-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trichloroethene 3 10 0.01 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Trichlorofluoromethane 23,000 340,000 34 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Vinyl chloride 0.7 2 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Diethylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1-Methylnaphthalene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Methyl-3-phenyl-1-propene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Methylnaphthalene 230 2,400 8 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Methyltetralin NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4,7-Dimethylindan NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6,7-Dimethyltetralin NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6-Methyltetraline NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Acetaldehyde NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Decahydro-2-methylnaphthalene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

n-Pentylcyclohexane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

TIC Unknown NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total TICs 500 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE - < 0.0081 < 0.0078 < 0.0079 0.0055 J < 0.0081 < 0.0082 0.0074 J 0.0026 J 0.12 J 0.0057 J 0.0076 J 0.062 0.0049 J 0.0074 J 0.03 < 0.0075 < 0.0077

2-Methylnaphthalene 230 2,400 8 - < 0.0081 < 0.0078 < 0.0079 0.0076 < 0.0081 < 0.0082 < 0.024 < 0.0077 0.18 J 0.0085 0.013 0.093 < 0.0078 0.009 0.033 < 0.0075 < 0.0077

4-Chloroaniline NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Acenaphthene 3,400 37,000 110 - < 0.0081 < 0.0078 < 0.0079 < 0.0076 < 0.0081 0.0093 0.079 0.028 0.098 J 0.013 0.012 0.018 0.0034 J 0.0046 J 0.042 < 0.0075 < 0.0077

Acenaphthylene NLE 300,000 NLE - 0.0084 0.0075 J 0.0025 J 0.0057 J < 0.0081 0.0046 J 0.0075 J 0.005 J 0.39 J 0.017 0.0084 0.026 < 0.0078 0.0031 J 0.043 < 0.0075 < 0.0077

Anthracene 17,000 30,000 2,400 - 0.012 0.014 0.003 J 0.0074 J < 0.0081 0.035 0.25 0.094 0.7 J 0.037 0.037 0.13 < 0.0078 0.0099 0.17 < 0.0075 < 0.0077

Benzo(a)anthracene 5 17 0.8 - 0.051 0.068 0.012 0.048 0.015 0.22 1.4 0.52 3.4 J 0.22 0.11 1.2 0.0077 J 0.022 1.1 0.013 0.0026 J
Benzo(a)pyrene 0.5 2 0.2 - 0.055 0.077 0.012 0.059 0.018 0.23 1.4 0.57 4 J 0.26 0.12 1.3 0.0064 J 0.029 1.2 0.012 0.0027 J
Benzo(b)fluoranthene 5 17 2 - 0.069 0.11 0.018 0.094 0.022 0.3 1.9 0.73 4.6 J 0.31 0.15 1.7 0.0077 J 0.039 1.4 0.016 < 0.0077

Benzo(ghi)perylene 380,000 30,000 NLE - 0.052 0.074 0.015 0.072 0.017 0.22 1.2 0.5 2.6 J 0.2 0.1 1.2 0.0085 0.037 0.96 0.012 < 0.0077

Benzo(k)fluoranthene 45 170 25 - 0.025 0.033 0.0062 J 0.029 0.0082 0.1 0.66 0.24 1.5 J 0.11 0.048 0.57 0.0034 J 0.012 0.55 0.006 J < 0.0077

Bis(2-Chloroethyl)ether 0.4 2 0.2 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Bis(2-Ethylhexyl)phthalate 35 140 1,200 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Butyl benzyl phthalate 1,200 14,000 230 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chrysene 450 1,700 80 - 0.059 0.08 0.014 0.067 0.016 0.24 1.4 0.58 3.7 J 0.25 0.12 1.2 0.006 J 0.022 1.2 0.012 < 0.0077

Dibenz(a,h)anthracene 0.5 2 0.8 - 0.011 0.015 0.0038 J 0.015 0.004 J 0.04 0.23 0.097 0.63 J 0.043 0.021 0.25 < 0.0078 0.0064 J 0.2 0.0037 J < 0.0077

Dibenzofuran NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Diethyl phthalate 49,000 550,000 88 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Di-n-butylphthalate 6,100 68,000 760 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Di-n-octylphthalate 2,400 27,000 3,300 - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Fluoranthene 2,300 24,000 1,300 - 0.089 0.13 0.018 0.096 0.03 0.48 2.7 1.1 6.1 J 0.5 0.21 1.7 0.0083 0.042 1.9 0.02 < 0.0077

4/4/2016

Soil

4/4/2016

PAR-83-SB-05

PAR-83-SB-05-0.75-1.25PAR-83-SB-05-1.75-2.25 PAR-83-SB-05-2.5-3

SoilSoil

4/4/2016

Soil

4/4/2016

PAR-83-SB-04

4/4/2016

Soil

4/4/2016

SoilSoil

4/4/2016

Soil

4/4/2016

PAR-83-SB-03

4/4/2016

PAR-83-SB-02

Soil

4/4/2016

Soil

4/4/20164/4/20164/4/2016

PAR-83-SB-02-1-1.5

4/4/2016

PAR-83-SB-01

PAR-83-SB-01-10.25-1.75

Soil

4/4/2016

PAR-83-SB-01-2-2.5

Soil

4/4/20164/4/2016

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)
PAR-83-SB-03-1-1.5 PAR-83-SB-03-1.5-2 PAR-83-SB-03-2-2.5 PAR-83-SB-04-0.5-1 PAR-83-SB-04-1.25-1.75 PAR-83-SB-04-2-2.5PAR-83-SB-02-1.5-2 PAR-83-SB-102-1.5-2 PAR-83-SB-02-2-2.5PAR-83-SB-01-0.5-1 PAR-83-SB-101-0.5-1

Soil Soil Soil SoilSoil
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Loc ID

Sample ID

Sample Date 4/4/2016

Soil

4/4/2016

PAR-83-SB-05

PAR-83-SB-05-0.75-1.25PAR-83-SB-05-1.75-2.25 PAR-83-SB-05-2.5-3

SoilSoil

4/4/2016

Soil

4/4/2016

PAR-83-SB-04

4/4/2016

Soil

4/4/2016

SoilSoil

4/4/2016

Soil

4/4/2016

PAR-83-SB-03

4/4/2016

PAR-83-SB-02

Soil

4/4/2016

Soil

4/4/20164/4/20164/4/2016

PAR-83-SB-02-1-1.5

4/4/2016

PAR-83-SB-01

PAR-83-SB-01-10.25-1.75

Soil

4/4/2016

PAR-83-SB-01-2-2.5

Soil

4/4/20164/4/2016

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)
PAR-83-SB-03-1-1.5 PAR-83-SB-03-1.5-2 PAR-83-SB-03-2-2.5 PAR-83-SB-04-0.5-1 PAR-83-SB-04-1.25-1.75 PAR-83-SB-04-2-2.5PAR-83-SB-02-1.5-2 PAR-83-SB-102-1.5-2 PAR-83-SB-02-2-2.5PAR-83-SB-01-0.5-1 PAR-83-SB-101-0.5-1

Soil Soil Soil SoilSoil

Fluorene 2,300 24,000 170 - < 0.0081 0.004 J < 0.0079 < 0.0076 < 0.0081 0.0081 J 0.071 0.021 0.1 J 0.013 0.013 0.013 J < 0.0078 0.0046 J 0.04 < 0.0075 < 0.0077

Indeno(1,2,3-cd)pyrene 5 17 7 - 0.045 0.066 0.014 0.061 0.014 0.21 1.1 0.47 2.7 J 0.2 0.098 1.1 0.0057 J 0.033 0.93 0.01 < 0.0077

Naphthalene 6 17 25 - < 0.0081 0.0034 J < 0.0079 0.0078 < 0.0081 0.0029 J 0.011 J 0.0046 J 0.25 J 0.014 0.02 0.24 0.0056 J 0.019 0.039 0.0024 J < 0.0077

Phenanthrene NLE 300,000 NLE - 0.039 0.051 0.011 0.051 0.012 0.17 1.3 0.42 1.9 J 0.17 0.15 0.48 0.0071 J 0.051 0.89 0.01 < 0.0077

Pyrene 1,700 18,000 840 - 0.11 0.15 0.021 0.085 0.031 0.42 3.1 1 5.7 J 0.41 0.2 2.1 0.0098 0.04 2.2 0.02 < 0.0077

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C16-C21 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C16-C21 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C36 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C40 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

C9-C12 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

EPH (C9-C40) NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total EPH SS SS SS - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1221 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1232 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1242 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1248 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1254 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1260 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1268 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Antimony 31 450 6 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Arsenic 19 19 19 22.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Barium 16,000 59,000 2,100 32.3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Beryllium 16 140 0.7 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cadmium 78 78 2 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calcium NLE NLE NLE 921 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Chromium NLE NLE NLE 269 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cobalt 1,600 590 90 2.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Copper 3,100 45,000 11,000 8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Iron NLE NLE NLE 55,800 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Lead 400 800 90 19.5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Magnesium NLE NLE NLE 7,230 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Manganese 11,000 5,900 65 90.7 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Mercury 23 65 0.1 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Nickel 1,600 23,000 48 8.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Potassium NLE NLE NLE 15,400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Selenium 390 5,700 11 1.9 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Sodium NLE NLE NLE 51.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Vanadium 390
(11)

1,100 NLE 94.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Zinc 23,000 110,000 930 81.4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.
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Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.036 < 0.0077 < 0.0081 0.32 J < 0.0076 < 0.0074 0.037 J 0.073 < 0.008 0.052 NA < 0.0075 < 0.0078 NA

0.05 < 0.0077 < 0.0081 0.29 J < 0.0076 < 0.0074 0.044 0.1 < 0.008 0.089 NA < 0.0075 < 0.0078 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.0052 J < 0.0077 < 0.0081 1.6 < 0.0076 < 0.0074 0.093 0.0069 J < 0.008 0.018 NA < 0.0075 < 0.0078 NA

0.017 0.0025 J < 0.0081 < 0.39 < 0.0076 < 0.0074 0.014 J 0.0067 J < 0.008 0.17 NA < 0.0075 < 0.0078 NA

0.028 < 0.0077 < 0.0081 4.5 0.0025 J 0.0038 J 0.7 0.031 < 0.008 0.16 NA < 0.0075 < 0.0078 NA

0.15 0.0081 0.0041 J 12 0.013 0.013 1.8 0.13 0.0035 J 0.7 NA 0.0059 J 0.0027 J NA

0.16 0.0086 0.0045 J 12 0.012 0.013 1.6 0.13 < 0.008 0.79 NA 0.0048 J < 0.0078 NA

0.22 0.011 0.007 J 15 0.016 0.018 2.2 0.17 < 0.008 1.4 NA 0.0085 < 0.0078 NA

0.15 0.0095 0.0083 9.7 0.012 0.012 1.5 0.098 < 0.008 0.47 NA 0.0061 J < 0.0078 NA

0.076 0.0042 J 0.0025 J 5.6 0.0062 J 0.0061 J 0.72 0.055 < 0.008 0.41 NA 0.0027 J < 0.0078 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.2 0.0079 0.0033 J 12 0.013 0.014 1.7 0.17 < 0.008 1 NA 0.0067 J < 0.0078 NA

0.033 0.0027 J < 0.0081 2 0.003 J 0.0027 J 0.3 0.023 < 0.008 0.14 NA < 0.0075 < 0.0078 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.26 0.011 0.0035 J 25 0.021 0.026 3.6 0.25 0.0032 J 1.1 NA 0.0067 J < 0.0078 NA

PAR-83-SB-09 PAR-83-SB-09

Soil

4/5/2016

Soil

4/4/2016

PAR-83-SB-109-1-1.5 PAR-83-SB-09-2-2.5 PAR-83-SB-09-2.75-3.25 PAR-83-SB-10-0-0.5

4/4/2016 4/4/2016

Soil Soil

PAR-83-SB-09-1-1.5

Soil

4/4/2016

PAR-83-SB-08

4/4/2016

PAR-83-SB-08-2.5-3

4/4/2016 4/4/2016

Soil SoilSoil Soil

PAR-83-SB-07-2.25-2.75 PAR-83-SB-08-0.5-1

PAR-83-SB-07

4/4/2016

PAR-83-SB-06

Soil

4/4/2016

Soil

4/4/2016

PAR-83-SB-07-0-0.5 PAR-83-SB-07-1.25-1.75

Soil Soil

4/4/2016

Soil

4/4/20164/4/2016

PAR-83-SB-08-1.25-1.75PAR-83-SB-06-0.3-0.8 PAR-83-SB-06-1.5-2 PAR-83-SB-06-2.5-3

PAR-83-SB-10



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

PAR-83-SB-09 PAR-83-SB-09

Soil

4/5/2016

Soil

4/4/2016

PAR-83-SB-109-1-1.5 PAR-83-SB-09-2-2.5 PAR-83-SB-09-2.75-3.25 PAR-83-SB-10-0-0.5

4/4/2016 4/4/2016

Soil Soil

PAR-83-SB-09-1-1.5

Soil

4/4/2016

PAR-83-SB-08

4/4/2016

PAR-83-SB-08-2.5-3

4/4/2016 4/4/2016

Soil SoilSoil Soil

PAR-83-SB-07-2.25-2.75 PAR-83-SB-08-0.5-1

PAR-83-SB-07

4/4/2016

PAR-83-SB-06

Soil

4/4/2016

Soil

4/4/2016

PAR-83-SB-07-0-0.5 PAR-83-SB-07-1.25-1.75

Soil Soil

4/4/2016

Soil

4/4/20164/4/2016

PAR-83-SB-08-1.25-1.75PAR-83-SB-06-0.3-0.8 PAR-83-SB-06-1.5-2 PAR-83-SB-06-2.5-3

PAR-83-SB-10

< 0.0074 < 0.0077 < 0.0081 1.4 < 0.0076 < 0.0074 0.061 0.0078 < 0.008 0.031 NA < 0.0075 < 0.0078 NA

0.15 0.0068 J 0.0069 J 9.4 0.012 0.012 1.4 0.1 < 0.008 0.49 NA 0.0054 J < 0.0078 NA

0.047 < 0.0077 < 0.0081 0.23 J < 0.0076 < 0.0074 0.039 0.075 < 0.008 0.15 NA < 0.0075 < 0.0078 NA

0.13 0.0058 J < 0.0081 17 0.0094 0.015 3.4 0.16 < 0.008 0.46 NA 0.0057 J < 0.0078 NA

0.26 0.0097 0.005 J 27 0.019 0.022 3.9 0.22 0.0038 J 0.87 NA 0.0083 < 0.0078 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA < 0.042 < 0.038 NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA < 0.085 < 0.076 NA < 0.078 < 0.077

NA NA NA NA NA NA NA NA NA < 0.042 < 0.038 NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA < 0.042 < 0.038 NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA < 0.042 < 0.038 NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA 0.22 J < 0.038 UJ NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA 0.18 J < 0.038 UJ NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA < 0.042 < 0.038 NA < 0.038 < 0.038

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA < 7.6 NA < 6.9 < 10.8 13.1
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA 17.5 NA 13.4 5.7 J 38.4
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA 0.012 < 0.48 < 0.0038 0.05 0.028 0.062 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 0.00018 J < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 0.86 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0072 < 0.96 < 0.0077 < 0.0085 < 0.0071 < 0.0077 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA 0.0033 J < 0.48 < 0.0038 0.0068 0.0067 0.0065 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 0.00054 J < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 1.6 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 1.7 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 1.4 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.072 < 9.6 < 0.077 < 0.085 < 0.071 < 0.077 NA NA NA NA NA

NA NA NA < 0.0036 0.095 J < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA < 0.0036 < 0.48 < 0.0038 < 0.0043 < 0.0035 < 0.0039 NA NA NA NA NA

NA NA NA NA NA NA NA 0.0036 JN NA NA NA NA NA NA

NA NA NA NA 4.8 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 12 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 5.9 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 27 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 4.2 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 4.9 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 5.8 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 13 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA 0.0041 JN NA NA NA NA NA

NA NA NA NA 4.4 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 6.5 JN NA NA NA NA NA NA NA NA NA

NA NA NA NA 5.6 JN NA NA NA NA NA NA NA NA NA

NA NA NA 0.0078 J 60.9 J 0.0629 J 0.006 J 0.0258 J NA NA NA NA NA NA

NA NA NA 0.0078 J 155 JN 0.0629 J 0.006 J 0.0294 JN 0.0041 JN NA NA NA NA NA

NA NA NA 0.0066 J 31 0.054 0.0022 J 0.17 < 0.0081 NA NA NA NA NA

NA NA NA 0.0041 J 53 0.08 < 0.0079 0.054 < 0.0081 NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 0.01 3.3 0.023 0.011 0.65 0.0041 J NA NA NA NA NA

NA NA NA < 0.0071 < 0.39 0.014 J 0.0024 J 0.014 J < 0.0081 NA NA NA NA NA

NA NA NA 0.0023 J < 0.39 0.07 0.034 0.52 0.0071 J NA NA NA NA NA

NA NA NA 0.0061 J 0.17 J 0.17 0.048 0.62 0.017 NA NA NA NA NA

NA NA NA < 0.0079 < 0.39 0.2 0.043 0.73 < 0.014 NA NA NA NA NA

NA NA NA 0.0097 < 0.39 0.32 0.049 0.92 0.02 NA NA NA NA NA

NA NA NA 0.0078 < 0.39 0.14 0.029 0.42 0.011 NA NA NA NA NA

NA NA NA 0.0043 J < 0.39 0.085 0.019 0.33 0.0064 J NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 0.0069 J < 0.39 0.28 0.046 0.63 0.012 NA NA NA NA NA

NA NA NA < 0.0071 < 0.39 0.034 0.0071 J 0.086 < 0.0081 NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA 0.014 0.39 J 0.41 0.13 2.1 0.037 NA NA NA NA NA

PAR-83-SB-15 PAR-83-SB-15

SoilSoil Soil

4/5/2016

Soil

4/5/2016 4/5/20164/5/2016

Soil

4/5/2016

PAR-83-SB-15-0.5-1

Soil

4/5/2016

PAR-83-SB-14

PAR-83-SB-14-0.5-1 PAR-83-SB-14-2.5-3

Soil

4/5/2016

Soil

4/5/2016

PAR-83-SB-12

SoilSoil Soil

4/5/2016

Soil

4/5/2016 4/5/20164/5/2016

Soil

4/5/2016

PAR-83-SB-10-2.5-3

Soil

4/5/2016

PAR-83-SB-16-0.5-1PAR-83-SB-15-3-3.5 PAR-83-SB-115-3-3.5 PAR-83-SB-15-5-5.6PAR-83-SB-11-0-0.5 PAR-83-SB-11-2.8-3.3 PAR-83-SB-12-1-1.5 PAR-83-SB-12-2.5-3 PAR-83-SB-13-0.5-1 PAR-83-SB-13-2.5-3

PAR-83-SB-10 PAR-83-SB-16PAR-83-SB-11 PAR-83-SB-13



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

PAR-83-SB-15 PAR-83-SB-15

SoilSoil Soil

4/5/2016

Soil

4/5/2016 4/5/20164/5/2016

Soil

4/5/2016

PAR-83-SB-15-0.5-1

Soil

4/5/2016

PAR-83-SB-14

PAR-83-SB-14-0.5-1 PAR-83-SB-14-2.5-3

Soil

4/5/2016

Soil

4/5/2016

PAR-83-SB-12

SoilSoil Soil

4/5/2016

Soil

4/5/2016 4/5/20164/5/2016

Soil

4/5/2016

PAR-83-SB-10-2.5-3

Soil

4/5/2016

PAR-83-SB-16-0.5-1PAR-83-SB-15-3-3.5 PAR-83-SB-115-3-3.5 PAR-83-SB-15-5-5.6PAR-83-SB-11-0-0.5 PAR-83-SB-11-2.8-3.3 PAR-83-SB-12-1-1.5 PAR-83-SB-12-2.5-3 PAR-83-SB-13-0.5-1 PAR-83-SB-13-2.5-3

PAR-83-SB-10 PAR-83-SB-16PAR-83-SB-11 PAR-83-SB-13

NA NA NA 0.01 3.8 0.027 0.018 0.41 0.0043 J NA NA NA NA NA

NA NA NA 0.0063 J < 0.39 0.12 0.029 0.4 < 0.0081 NA NA NA NA NA

NA NA NA 0.011 < 0.39 0.06 0.0025 J 0.14 < 0.0081 NA NA NA NA NA

NA NA NA 0.0074 8.9 0.25 0.11 1.2 0.022 NA NA NA NA NA

NA NA NA 0.015 1 0.33 0.097 1.7 0.026 NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.039 NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.079 NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.039 NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.039 NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.039 NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.18 NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.11 NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.039 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10.7 6.3 10.2 5.2 5.4 6.3 8 7 16.2 6.5 9.4 8.3 10.6 10.5
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

17.2 31.4 8.8 11.1 5.3 J 180 6.6 49.4 8.8 10.7 10.4 8.2 7.9 58.9
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 0.022 J < 0.07 < 0.068 < 0.071 < 0.097 < 0.075 < 0.074 < 0.075 < 0.073 < 0.078 NA < 0.076

NA NA 0.028 J < 0.07 < 0.068 < 0.071 < 0.097 0.026 J < 0.074 0.077 J 0.25 J < 0.078 NA < 0.076

NA NA 0.041 J < 0.07 < 0.068 < 0.071 < 0.097 0.028 J < 0.074 0.07 J 0.21 J < 0.078 NA < 0.076

NA NA 0.15 0.02 J 0.013 J 0.036 J < 0.097 0.079 J < 0.074 0.22 J 0.52 J < 0.078 NA < 0.076

NA NA 0.11 J 0.023 J 0.017 J 0.032 J < 0.097 0.084 J < 0.074 0.27 J 0.62 J < 0.078 NA < 0.076

NA NA 0.14 0.035 J 0.015 J 0.041 J 0.013 J 0.15 < 0.074 0.37 J 0.81 J < 0.078 NA < 0.076

NA NA 0.09 J 0.024 J 0.013 J 0.023 J < 0.097 0.068 J < 0.074 0.19 J 0.4 J < 0.078 NA < 0.076

NA NA 0.056 J < 0.07 < 0.068 0.018 J < 0.097 0.041 J < 0.074 0.15 J 0.29 J < 0.078 NA < 0.076

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 0.15 < 0.07 < 0.068 0.04 J < 0.097 0.11 J < 0.074 0.24 J 0.63 J < 0.078 NA < 0.076

NA NA 0.024 J < 0.07 < 0.068 < 0.071 < 0.097 0.018 J < 0.074 0.057 J 0.1 J < 0.078 NA < 0.076

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 0.26 0.034 J 0.024 J 0.058 J 0.023 J 0.15 < 0.074 0.32 J 0.73 J < 0.078 NA < 0.076
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11/14/2017

Soil

4/5/2016

Soil

4/5/2016

PAR-83-SB-23-5-5.5 PAR-83-SB-23-6-6.5PAR-83-SB-20-0-0.5 PAR-83-SB-120-0-0.5 PAR-83-SB-21-0-0.5 PAR-83-SB-22-0-0.5 PAR-83-SB-23-0-0.5 PAR-83-SB-123-0-0.5PAR-83-SB-16-3-3.5 PAR-83-SB-16-5.5-6 PAR-83-SB-17-6-6.5 PAR-83-SB-18-0-0.5 PAR-83-SB-19-0-0.5

PAR‐83‐SB‐16



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

PAR-83-SB-23 PAR-83-SB-23

Soil

11/14/2017

Soil

11/14/201711/14/2017

PAR-83-SB-23-3-3.5

Soil

11/14/2017

SoilSoil

11/14/2017

PAR-83-SB-22

Soil

11/14/2017

PAR-83-SB-21

Soil

11/14/2017

Soil

11/14/2017

PAR-83-SB-20

Soil

11/14/2017

PAR-83-SB-19

Soil

11/14/2017

PAR-83-SB-18

Soil

11/14/2017

PAR-83-SB-17

Soil

11/14/2017

Soil

4/5/2016

Soil

4/5/2016

PAR-83-SB-23-5-5.5 PAR-83-SB-23-6-6.5PAR-83-SB-20-0-0.5 PAR-83-SB-120-0-0.5 PAR-83-SB-21-0-0.5 PAR-83-SB-22-0-0.5 PAR-83-SB-23-0-0.5 PAR-83-SB-123-0-0.5PAR-83-SB-16-3-3.5 PAR-83-SB-16-5.5-6 PAR-83-SB-17-6-6.5 PAR-83-SB-18-0-0.5 PAR-83-SB-19-0-0.5

PAR‐83‐SB‐16

NA NA 0.02 J < 0.07 < 0.068 < 0.071 < 0.097 < 0.075 < 0.074 < 0.075 < 0.073 < 0.078 NA < 0.076

NA NA 0.076 J 0.02 J < 0.068 0.018 J < 0.097 0.069 J < 0.074 0.17 J 0.4 J < 0.078 NA < 0.076

NA NA < 0.087 < 0.07 < 0.068 < 0.071 < 0.097 0.016 J < 0.074 0.19 0.11 J < 0.078 NA < 0.076

NA NA 0.12 J 0.015 J 0.017 J 0.025 J < 0.097 0.065 J < 0.074 0.22 0.24 < 0.078 NA < 0.076

NA NA 0.38 0.031 J 0.03 J 0.059 J 0.025 J 0.15 < 0.074 0.36 J 0.92 J < 0.078 NA < 0.076

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA < 1.1 UJ NA

NA NA NA NA NA NA NA NA NA NA NA NA 23.1 NA

NA NA NA NA NA NA NA NA NA NA NA NA < 1.1 UJ NA

NA NA NA NA NA NA NA NA NA NA NA NA < 1.1 NA

NA NA NA NA NA NA NA NA NA NA NA NA 0.37 J NA

NA NA NA NA NA NA NA NA NA NA NA NA 0.72 J NA

NA NA NA NA NA NA NA NA NA NA NA NA 0.74 J NA

NA NA NA NA NA NA NA NA NA NA NA NA 89.2 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA 113 NA

NA NA NA NA NA NA NA NA NA NA NA NA 1.2 J NA

NA NA NA NA NA NA NA NA NA NA NA NA 114.2 J NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

9.1 11.4 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

9.8 8.6 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA < 0.076 < 0.075 0.11 J < 0.079 0.02 J < 0.076 < 0.076 NA NA < 0.07 < 0.079 < 0.08

NA NA < 0.076 < 0.075 < 0.083 0.018 J 0.04 J < 0.076 < 0.076 NA NA 0.031 J < 0.079 0.044 J
NA NA < 0.076 < 0.075 < 0.083 0.045 J 0.089 J < 0.076 < 0.076 NA NA < 0.07 < 0.079 0.025 J
NA NA 0.011 J < 0.075 0.011 J 0.2 0.35 0.013 J < 0.076 NA NA 0.012 J < 0.079 0.11 J
NA NA < 0.076 0.012 J < 0.083 0.22 0.35 0.013 J 0.02 J NA NA 0.044 J < 0.079 0.13
NA NA 0.015 J 0.014 J 0.014 J 0.3 0.49 0.019 J 0.038 J NA NA 0.03 J < 0.079 0.18
NA NA < 0.076 0.012 J < 0.083 0.14 0.2 < 0.076 0.016 J NA NA 0.042 J < 0.079 0.093 J
NA NA < 0.076 < 0.075 < 0.083 0.09 J 0.18 < 0.076 0.014 J NA NA 0.014 J < 0.079 0.068 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA < 0.076 < 0.075 < 0.083 0.21 0.36 < 0.076 < 0.076 NA NA 0.017 J < 0.079 0.13
NA NA < 0.076 < 0.075 < 0.083 0.038 J 0.064 J < 0.076 < 0.076 NA NA < 0.07 < 0.079 0.026 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 0.016 J 0.03 J 0.018 J 0.41 0.63 0.022 J 0.035 J NA NA 0.0097 J 0.019 J 0.18

PAR-83-SB-46

Soil

11/14/2017

PAR-83-SB-45

Soil

11/14/2017

PAR-83-SB-44

Soil

11/14/2017

Soil

11/16/2017

PAR-83-SB-39

11/16/2017

Soil

11/16/2017

SoilSoil

11/16/2017

Soil

11/15/2017

PAR-83-SB-38PAR-83-SB-34

11/15/2017

Soil

11/15/2017

SoilSoil

11/15/2017

Soil

11/15/2017

PAR-83-SB-33

11/15/2017

PAR-83-SB-25

Soil

11/15/2017

Soil

PAR-83-SB-39-3-3.5 PAR-83-SB-39-6-6.5 PAR-83-SB-44-1-1.5 PAR-83-SB-45-1.5-2 PAR-83-SB-46-0-0.5PAR-83-SB-133-2-2.5 PAR-83-SB-34-2-2.5 PAR-83-SB-38-0-0.5 PAR-83-SB-138-0-0.5 PAR-83-SB-39-2-2.5 PAR-83-SB-139-2-2.5PAR-83-SB-25-3-3.5 PAR-83-SB-25-6-6.5 PAR-83-SB-33-2-2.5



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

PAR-83-SB-46

Soil

11/14/2017

PAR-83-SB-45

Soil

11/14/2017

PAR-83-SB-44

Soil

11/14/2017

Soil

11/16/2017

PAR-83-SB-39

11/16/2017

Soil

11/16/2017

SoilSoil

11/16/2017

Soil

11/15/2017

PAR-83-SB-38PAR-83-SB-34

11/15/2017

Soil

11/15/2017

SoilSoil

11/15/2017

Soil

11/15/2017

PAR-83-SB-33

11/15/2017

PAR-83-SB-25

Soil

11/15/2017

Soil

PAR-83-SB-39-3-3.5 PAR-83-SB-39-6-6.5 PAR-83-SB-44-1-1.5 PAR-83-SB-45-1.5-2 PAR-83-SB-46-0-0.5PAR-83-SB-133-2-2.5 PAR-83-SB-34-2-2.5 PAR-83-SB-38-0-0.5 PAR-83-SB-138-0-0.5 PAR-83-SB-39-2-2.5 PAR-83-SB-139-2-2.5PAR-83-SB-25-3-3.5 PAR-83-SB-25-6-6.5 PAR-83-SB-33-2-2.5

NA NA < 0.076 < 0.075 0.029 J 0.012 J 0.018 J < 0.076 < 0.076 NA NA < 0.07 < 0.079 < 0.08

NA NA < 0.076 < 0.075 < 0.083 0.14 0.21 < 0.076 0.016 J NA NA 0.038 J < 0.079 0.088 J
NA NA < 0.076 < 0.075 < 0.083 < 0.079 0.02 J < 0.076 < 0.076 NA NA < 0.07 < 0.079 0.019 J
NA NA < 0.076 0.011 J 0.02 J 0.18 0.27 < 0.076 0.016 J NA NA 0.012 J 0.015 J 0.11 J
NA NA 0.019 J 0.022 J 0.017 J 0.36 0.55 0.019 J 0.033 J NA NA 0.03 J 0.02 J 0.22

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

25.7 J- 0.75 J NA NA NA NA NA NA NA NA NA NA NA NA

575 7.1 J NA NA NA NA NA NA NA NA NA NA NA NA

340 4.8 J NA NA NA NA NA NA NA NA NA NA NA NA

211 3.6 J NA NA NA NA NA NA NA NA NA NA NA NA

598 8.5 J NA NA NA NA NA NA NA NA NA NA NA NA

83.9 J- 5.4 NA NA NA NA NA NA NA NA NA NA NA NA

55.3 20.3 J- NA NA NA NA NA NA NA NA NA NA NA NA

169 2.5 J NA NA NA NA NA NA NA NA NA NA NA NA

3,150 54 J NA NA NA NA NA NA NA NA NA NA NA NA

1,010 33.4 J- NA NA NA NA NA NA NA NA NA NA NA NA

1,050 19.4 NA NA NA NA NA NA NA NA NA NA NA NA

2,060 52.8 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 5.2 5.8 4 NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA < 0.85 < 0.88 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA < 0.28 < 0.29 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 0.2 J
NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 < 1.1

< 0.073 < 0.087 NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 < 1.1 NA < 1.1 0.12 J
0.096 J 0.038 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 1.5 NA < 1.1 1.3
0.048 J 0.034 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 1.2 NA < 1.1 1.2
0.21 0.22 NA NA 0.034 J < 0.077 < 0.069 0.021 J < 0.074 < 0.072 7 NA 0.11 J 5.5
0.19 0.24 NA NA 0.041 J < 0.077 < 0.069 0.02 J < 0.074 < 0.072 7.5 NA 0.12 J 5
0.22 0.32 NA NA 0.057 J < 0.077 < 0.069 0.03 J < 0.074 < 0.072 9.7 NA 0.16 J 7.7
0.13 0.15 NA NA 0.036 J < 0.077 < 0.069 0.017 J < 0.074 < 0.072 3.4 NA < 1.1 1.7

0.076 J 0.12 J NA NA 0.016 J < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 3.8 NA 0.052 J 2.4
NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 < 1.1

NA NA NA NA NA NA NA NA NA NA < 1.1 NA 0.29 J 0.33 J
NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 < 1.1

0.23 0.21 NA NA 0.03 J < 0.077 < 0.069 0.018 J < 0.074 < 0.072 8.6 NA 0.15 J 6.5
0.039 J 0.048 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 < 1.1 NA < 1.1 0.68 J

NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 0.087 J
NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 < 1.1

NA NA NA NA NA NA NA NA NA NA < 1.2 NA < 1.1 < 1.1

NA NA NA NA NA NA NA NA NA NA < 1.1 NA < 1.1 < 1.1

0.19 0.38 NA NA 0.036 J < 0.077 < 0.069 0.026 J < 0.074 < 0.072 8.7 NA < 1.1 9.4

P83-A1-C

Soil

12/14/2007

P83-A2-A

Soil

12/14/2007

Soil

12/14/2007

Soil Soil

12/14/2007

PAR-83-SB-55

11/16/2017

PAR-83-SB-54

Soil

11/16/2017

Soil

11/16/2017

PAR-83-SB-55-1-1.5 PAR-83-SB-55-3-3.5

Soil Soil

11/16/2017

Soil

11/16/201711/14/2017 11/16/2017

Soil

11/14/2017

PAR-83-SB-48

PAR-83-SB-48-3-3.5 PAR-83-SB-48-6-6.5

SoilSoil

11/14/2017

PAR-83-SB-48-0-0.5

PAR-83-SB-47

Soil

11/14/2017

PAR-83-SB-55-6-6.5 P83-A1-A P83-A1-BPAR-83-SB-54-1-1.5 PAR-83-SB-54-3-3.5 PAR-83-SB-54-6-6.5PAR-83-SB-47-0-0.5

PARCEL 83-P83-A1 PARCEL 83-P83-A2



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

P83-A1-C

Soil

12/14/2007

P83-A2-A

Soil

12/14/2007

Soil

12/14/2007

Soil Soil

12/14/2007

PAR-83-SB-55

11/16/2017

PAR-83-SB-54

Soil

11/16/2017

Soil

11/16/2017

PAR-83-SB-55-1-1.5 PAR-83-SB-55-3-3.5

Soil Soil

11/16/2017

Soil

11/16/201711/14/2017 11/16/2017

Soil

11/14/2017

PAR-83-SB-48

PAR-83-SB-48-3-3.5 PAR-83-SB-48-6-6.5

SoilSoil

11/14/2017

PAR-83-SB-48-0-0.5

PAR-83-SB-47

Soil

11/14/2017

PAR-83-SB-55-6-6.5 P83-A1-A P83-A1-BPAR-83-SB-54-1-1.5 PAR-83-SB-54-3-3.5 PAR-83-SB-54-6-6.5PAR-83-SB-47-0-0.5

PARCEL 83-P83-A1 PARCEL 83-P83-A2

0.015 J < 0.087 NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 < 1.1 NA 0.15 J 0.087 J
0.12 0.15 NA NA 0.037 J < 0.077 < 0.069 0.02 J < 0.074 < 0.072 3.1 NA < 1.1 1.7

0.017 J 0.056 J NA NA < 0.076 < 0.077 < 0.069 < 0.074 < 0.074 < 0.072 0.26 J NA < 1.1 0.28 J
0.055 J 0.19 NA NA < 0.076 < 0.077 < 0.069 0.012 J < 0.074 < 0.072 2.22 NA < 1.1 3
0.31 0.37 NA NA 0.036 J < 0.077 < 0.069 0.023 J < 0.074 < 0.072 12 NA 0.21 J 13

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA < 0.0041 NA < 0.0041 < 0.0041

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA < 11200 NA < 8860 < 5880

NA NA NA NA NA NA NA NA NA NA < 0.438 NA < 0.449 < 0.433

NA NA NA NA NA NA NA NA NA NA 16 NA 4.63 3.59
NA NA NA NA NA NA NA NA NA NA < 34.2 NA < 14.4 < 18

NA NA NA NA NA NA NA NA NA NA 1.08 NA 1.22 0.184
NA NA NA NA NA NA NA NA NA NA < 0.042 NA < 0.043 < 0.289

NA NA NA NA NA NA NA NA NA NA < 889 NA < 490 < 10400

NA NA NA NA NA NA NA NA NA NA < 103 NA < 102 < 17.3

NA NA NA NA NA NA NA NA NA NA 0.353 NA 0.639 1.77
NA NA NA NA NA NA NA NA NA NA < 18.8 NA < 5.72 < 18

NA NA NA NA NA NA NA NA NA NA < 39800 NA < 40000 < 11000

NA NA NA NA NA NA NA NA NA NA 18.6 NA < 0.363 11.7
NA NA NA NA NA NA NA NA NA NA < 4300 NA < 4140 < 1300

NA NA NA NA NA NA NA NA NA NA < 22.5 NA < 29.8 < 52.1

NA NA NA NA NA NA NA NA NA NA < 0.107 NA < 0.108 < 0.111

NA NA NA NA NA NA NA NA NA NA 7.11 NA 5.8 6.73
NA NA NA NA NA NA NA NA NA NA 9,600 NA 9,870 710
NA NA NA NA NA NA NA NA NA NA < 0.646 NA < 0.663 < 0.64

NA NA NA NA NA NA NA NA NA NA < 37.939 NA < 38.914 < 37.559

NA NA NA NA NA NA NA NA NA NA 52.4 NA 53.3 20.5
NA NA NA NA NA NA NA NA NA NA 67.5 NA 54.6 299



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29 < 0.29 NA < 0.26 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.26 JB < 1.3 NA < 1.3 0.17 JB NA < 0.32 < 0.37 NA < 0.46 0.22 JB NA < 0.58 < 0.28

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29 < 0.29 NA 0.33 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA 0.023 J < 0.29 NA 0.015 J < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29 < 0.29 NA 0.22 J < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29 < 0.29 NA < 0.26 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA 0.029 J < 0.29 NA 1.2 < 0.28

< 0.8 < 0.89 NA < 0.83 < 0.83 NA < 0.74 < 0.84 NA < 0.86 < 0.87 NA 1.4 < 0.85

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.27 < 0.3 NA < 0.28 < 0.28 NA < 0.25 < 0.28 NA < 0.29 < 0.29 NA < 0.26 < 0.28

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 1.1 0.64 J NA < 1.2 < 1.2 NA < 1.2 0.27 J NA < 1.2 0.19 J NA < 1.2

NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 0.53 J NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 0.55 J NA < 1.2 0.81 J NA < 1.2 0.065 J NA < 1.2 < 1 NA < 1.2

NA < 1.1 1.1 NA < 1.2 0.81 J NA 0.075 J 0.11 J NA < 1.2 < 1 NA < 1.2

NA 0.75 J 2.22 NA 0.11 J 4.1 NA 0.23 J 0.53 J NA < 1.2 < 1 NA < 1.2

NA < 1.1 1.9 NA 0.1 J 3.7 NA 0.21 J 0.44 J NA < 1.2 < 1 NA < 1.2

NA < 1.1 2.9 NA 0.18 J 5 NA 0.28 J 0.94 J NA < 1.2 < 1 NA 0.12 J
NA < 1.1 0.6 J NA < 1.2 1.6 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 0.86 J NA < 1.2 2 NA 0.092 J 0.23 J NA < 1.2 < 1 NA < 1.2

NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA 0.33 J 0.35 J NA 0.31 J < 1.2 NA 0.37 J 0.38 J NA 0.27 J 0.74 J NA 0.31 J
NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA 0.096 J 2.5 NA 0.15 J 5 NA 0.32 J 0.74 J NA < 1.2 < 1 NA 0.1 J
NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 0.38 J NA < 1.2 < 1.2 NA < 1.2 0.075 J NA < 1.2 < 1 NA < 1.2

NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 < 1.1 NA < 1.2 0.36 JB NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA 0.14 J 4.6 NA 0.26 7.1 NA 0.53 J 1 J NA < 1.2 < 1 NA 0.19 J

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

P83-A3-C

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

P83-B1-A P83-B1-B P83-B1-CP83-A5-CP83-A2-B P83-A2-C P83-A3-A P83-A3-B P83-A4-A P83-A4-B P83-A4-C P83-A5-A P83-A5-B

PARCEL 83-P83-A3 PARCEL 83-P83-A4 PARCEL 83-P83-A5 PARCEL 83-P83-B1PARCEL 83-P83-A2



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

P83-A3-C

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

Soil

12/14/2007

P83-B1-A P83-B1-B P83-B1-CP83-A5-CP83-A2-B P83-A2-C P83-A3-A P83-A3-B P83-A4-A P83-A4-B P83-A4-C P83-A5-A P83-A5-B

PARCEL 83-P83-A3 PARCEL 83-P83-A4 PARCEL 83-P83-A5 PARCEL 83-P83-B1PARCEL 83-P83-A2

NA < 1.1 1.1 J NA < 1.2 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1 NA < 1.2

NA < 1.1 0.51 J NA < 1.2 1.4 NA < 1.2 0.19 J NA < 1.2 < 1 NA < 1.2

NA < 1.1 0.3 J NA < 1.2 0.25 J NA 0.25 J 0.25 J NA < 1.2 0.09 J NA < 1.2

NA < 1.1 5 NA 0.26 J 2.6 NA 0.38 J 0.57 J NA < 1.2 0.1 J NA 0.09 J
NA 0.16 J 6.2 NA 0.32 J 9.3 NA 0.7 J 1.1 J NA < 1.2 < 1 NA 0.19 J

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.0042 < 0.0042 NA < 0.004 < 0.004 NA < 0.0041 < 0.0041 NA < 0.0042 < 0.0042 NA < 0.0041

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 5400 < 5520 NA < 10900 < 6810 NA < 14700 < 8300 NA < 17200 < 15800 NA < 9660

NA < 0.438 < 0.424 NA < 0.421 < 0.463 NA < 0.485 < 0.479 NA < 0.429 < 0.435 NA < 0.443

NA 2.77 2.77 NA 6.49 7.04 NA 9.15 7.49 NA 9.99 4.87 NA 13.4
NA < 22.2 < 18.3 NA < 21.1 < 26 NA < 59.6 < 124 NA < 22 < 28.3 NA < 34.3

NA 0.766 0.341 NA 1.35 0.41 NA 1.68 0.927 NA 2.39 0.282 NA 1.03
NA < 0.042 < 0.217 NA < 0.04 0.66 NA 0.443 0.707 NA 0.76 0.564 NA 0.312
NA < 837 < 1490 NA < 1060 < 2970 NA < 1880 < 2060 NA < 1730 < 12800 NA < 875

NA < 40.1 < 33.8 NA < 110 < 35.9 NA < 98.2 < 65.5 NA < 171 < 29.4 NA < 80.4

NA 0.605 0.952 NA 0.629 4.15 NA 1.28 2.15 NA 2.19 10.1 NA 0.571
NA < 3.05 < 17.8 NA < 4.62 < 52.2 NA < 8.36 < 34.5 NA < 5.95 < 61.8 NA < 10.4

NA < 18500 < 13400 NA < 45500 19,100 NA 39,900 27,200 NA 72,900 23,000 NA 38,700
NA 2.17 35.2 NA 0.935 95.8 NA 7.79 252 NA < 0.347 7.95 NA 15.5
NA < 1610 < 1280 NA < 4520 < 3340 NA < 5170 < 2920 NA < 8770 < 8580 NA < 4050

NA < 56.9 < 44.9 NA < 32 < 127 NA < 86 < 76 NA < 49 < 266 NA < 24.7

NA < 0.114 < 0.112 NA < 0.116 < 0.118 NA < 0.114 0.13 NA < 0.11 < 0.105 NA < 0.108

NA 4.08 6.21 NA 5.76 < 0.661 NA < 8.82 < 9.23 NA < 16.8 < 23.2 NA < 5.52

NA 3,300 2,060 NA 10,700 < 1970 NA < 10000 < 5830 NA < 20100 < 1800 NA < 8460

NA < 0.647 < 0.626 NA < 0.622 < 0.683 NA < 0.716 < 0.707 NA < 0.633 < 0.642 NA < 0.654

NA < 37.979 < 36.747 NA < 36.52 < 40.086 NA < 42.037 < 41.486 NA < 37.168 < 1390 NA < 38.387

NA 28.1 24 NA 59.1 49.5 NA 57.6 40.5 NA 92.1 123 NA 49.8
NA 35.6 193 NA 47.4 < 230 NA < 61.6 < 199 NA < 74.8 < 41 NA < 39



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane NLE NLE NLE -

1,3-Diethylbenzene NLE NLE NLE -

1-Methylnaphthalene NLE NLE NLE -

2-Methyl-3-phenyl-1-propene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

2-Methyltetralin NLE NLE NLE -

4,7-Dimethylindan NLE NLE NLE -

6,7-Dimethyltetralin NLE NLE NLE -

6-Methyltetraline NLE NLE NLE -

Acetaldehyde NLE NLE NLE -

Benzene, 1,2,4,5-tetramethyl- NLE NLE NLE -

Decahydro-2-methylnaphthalene NLE NLE NLE -

n-Pentylcyclohexane NLE NLE NLE -

TIC Unknown NLE NLE NLE -

Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28 NA < 0.27 < 0.27 < 0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.5 0.15 JB NA 0.88 1.2 NA 1.3 1.3 NA 1.2 1.2 1.5
< 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA 0.015 J < 0.28 NA < 0.27 < 0.27 < 0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28 NA < 0.27 < 0.27 < 0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA 0.023 J < 0.28 NA < 0.27 < 0.27 < 0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28 NA < 0.27 < 0.27 < 0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.3 0.038 J NA < 0.26 < 0.3 NA 0.067 J < 0.28 NA < 0.27 < 0.27 0.033 J
< 1.02 NA < 0.91 < 0.92 NA < 0.79 < 0.91 NA 0.307 J < 0.84 NA < 0.8 < 0.81 < 1.15

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.34 NA < 0.3 < 0.31 NA < 0.26 < 0.3 NA < 0.27 < 0.28 NA < 0.27 < 0.27 < 0.38

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 0.86 J NA < 1.2 0.23 J NA < 1.2 < 1.2 NA < 1.2 0.14 J NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

< 1.1 0.14 J NA < 1.2 0.072 J NA < 1.2 < 1.2 NA < 1.2 0.13 J NA < 1.2 < 1.2

< 1.1 0.1 J NA < 1.2 0.11 J NA < 1.2 < 1.2 NA < 1.2 0.14 J NA < 1.2 < 1.2

0.13 J 0.5 J NA < 1.2 0.77 J NA < 1.2 0.25 J NA 0.1 J 0.69 J NA < 1.2 < 1.2

0.11 J < 1.2 NA < 1.2 0.73 J NA < 1.2 0.27 J NA < 1.2 0.68 J NA < 1.2 < 1.2

0.16 J 1 J NA < 1.2 1.3 NA < 1.2 0.48 J NA 0.14 J 1 J NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

0.072 J < 1.2 NA < 1.2 0.41 J NA < 1.2 0.13 J NA < 1.2 0.71 J NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 0.24 J NA < 1.2 < 1.2

< 1.1 0.51 J NA 0.3 J 0.48 JB NA 0.41 JB 0.5 JB NA 0.18 JB 0.66 JB NA 0.16 JB 0.41 JB

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

0.18 J 0.85 J NA < 1.2 0.97 J NA < 1.2 0.29 J NA 0.1 J 0.97 J NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

< 1.1 0.24 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 0.07 J NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 < 1.1 NA 0.073 JB < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

< 2.22 < 1.2 NA < 1.2 0.46 JB NA 0.46 JB 0.29 JB NA 0.76 JB 0.41 JB NA 0.58 JB 0.29 JB

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

0.28 J 0.71 J NA < 1.2 1.3 NA < 1.2 0.39 J NA 0.2 J 1 J NA < 1.2 < 1.2

PARCEL 83-P83-B5 PARCEL 83-P83-B5

Soil Soil

12/15/2007

P83-B5-C DUP

12/15/2007 12/15/2007

Soil

12/15/2007

Soil

P83-B4-C

Soil

12/15/2007

Soil Soil

12/15/2007

Soil

12/15/200712/15/2007

Soil

12/15/2007

P83-B3-B

Soil Soil

12/15/2007

P83-B3-A

Soil

12/14/200712/14/2007

Soil

12/14/2007

Soil

12/14/2007

P83-B5-A P83-B5-B P83-B5-CP83-B4-BP83-B2-C P83-B3-C P83-B4-AP83-B1-C DUP P83-B2-A P83-B2-B

PARCEL 83-P83-B3 PARCEL 83-P83-B4PARCEL 83-P83-B2PARCEL 83-P83-B1



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dat

PARCEL 83-P83-B5 PARCEL 83-P83-B5

Soil Soil

12/15/2007

P83-B5-C DUP

12/15/2007 12/15/2007

Soil

12/15/2007

Soil

P83-B4-C

Soil

12/15/2007

Soil Soil

12/15/2007

Soil

12/15/200712/15/2007

Soil

12/15/2007

P83-B3-B

Soil Soil

12/15/2007

P83-B3-A

Soil

12/14/200712/14/2007

Soil

12/14/2007

Soil

12/14/2007

P83-B5-A P83-B5-B P83-B5-CP83-B4-BP83-B2-C P83-B3-C P83-B4-AP83-B1-C DUP P83-B2-A P83-B2-B

PARCEL 83-P83-B3 PARCEL 83-P83-B4PARCEL 83-P83-B2PARCEL 83-P83-B1

< 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

< 1.1 < 1.2 NA < 1.2 0.26 J NA < 1.2 < 1.2 NA < 1.2 < 1 NA < 1.2 < 1.2

< 1.1 0.55 J NA < 1.2 0.16 J NA < 1.2 < 1.2 NA < 1.2 0.14 J NA < 1.2 < 1.2

0.13 J 0.91 J NA < 1.2 0.52 J NA < 1.2 0.12 J NA 0.16 J 0.76 J NA 0.091 J < 1.2

0.29 J 1.9 NA < 1.2 1.7 NA < 1.2 0.5 J NA 0.21 J 1.5 NA < 1.2 < 1.2

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.004 0.8 NA < 0.0041 < 0.0039

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

< 8880 < 10400 NA < 13500 < 8880 NA < 12800 < 8910 NA < 18500 < 11300 NA < 19400 < 18500

< 0.465 < 0.543 NA < 0.44 < 0.423 NA < 0.501 < 0.463 NA < 0.48 6.5 NA < 0.485 < 0.483

9.69 10.8 NA 7.93 7.12 NA 6.41 6.04 NA 5.93 7.34 NA 10.3 10.8
< 35.5 < 52.1 NA < 18.4 < 81.4 NA < 32.5 < 33.7 NA < 24.6 < 182 NA < 24.4 < 23.8

0.996 0.931 NA 1.88 0.752 NA 1.63 0.582 NA 1.91 0.942 NA 2.68 2.57
< 0.044 0.709 NA 0.633 1.01 NA 0.277 0.445 NA 0.476 3.15 NA 0.862 0.874

< 757 < 2490 NA < 947 < 8590 NA < 430 < 3620 NA < 2320 < 979 NA < 725 < 741

< 80.5 < 83.3 NA < 150 < 28.4 NA < 105 < 45.1 NA < 168 < 105 NA < 207 < 202

0.824 2.78 NA 1.83 5.07 NA 1.13 1.31 NA 1.25 2.06 NA 2.16 2.27
< 10.1 < 39.4 NA < 15.3 < 109 NA < 10.4 < 33 NA < 8.35 2,930 EB NA < 9.46 < 10.4

< 36400 31,800 NA 56,800 16,200 NA 46,500 18,700 NA 62,900 38,400 NA 83,200 80,300
17.1 111 NA 0.869 103 NA 1.47 45.2 NA 1.57 972 NA < 0.392 < 0.391

< 3760 < 3240 NA < 6730 < 4450 NA < 5350 < 2190 NA < 8360 < 3240 NA < 10200 < 9470

< 16.4 < 122 NA < 44.7 < 292 NA < 32.3 < 111 NA < 55.2 < 110 NA < 32 < 30.2

< 0.114 < 0.119 NA < 0.115 < 0.11 NA < 0.118 < 0.112 NA < 0.114 4.06 NA < 0.107 < 0.113

7.25 < 12 NA < 20.2 < 18.7 NA < 7.41 < 9.75 NA < 7.96 < 46.1 NA < 8.96 < 9.7

8,330 < 5020 NA < 14900 < 1540 NA < 11600 < 3430 NA < 18000 < 6820 NA < 23900 < 22200

< 0.686 < 0.802 NA < 0.649 < 0.624 NA < 0.739 < 0.684 NA < 0.708 < 0.669 NA < 0.716 < 0.713

< 40.273 < 47.093 NA < 38.122 < 36.662 NA < 43.403 < 40.166 NA < 41.585 < 39.258 NA < 42.017 < 41.831

45.9 60.2 NA 73.8 34.5 NA 58 47.8 NA 92.7 44.8 NA 104 100
46.9 < 136 NA < 112 < 148 NA < 59.5 < 77.8 NA < 64.8 < 1100 NA < 79.1 < 84.2



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,1-Trichloroethane 160,000 NLE 0.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2,2-Tetrachloroethane 1 3 0.007 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1,2-Trichloroethane 2 6 0.02 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethane 8 24 0.2 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloroethene 11 150 0.008 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,1-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichlorobenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,3-Trichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trichlorobenzene 73 820 0.7 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-Trimethylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dibromoethane 0.008 0.04 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichlorobenzene 5,300 59,000 17 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2-Dichloroethane 0.9 3 0.005 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 < 0.27 NA < 0.3 < 0.28

1,2-Dichloropropane 2 5 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3,5-Trimethylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichlorobenzene 5,300 59,000 19 - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,3-Dichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

1,4-Dichlorobenzene 5 13 2 - NA NA NA NA NA NA NA NA NA NA NA NA NA

2,2-Dichloropropane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Chlorotoluene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Acetone 70,000 NLE 19 - NA 1 1 1.1 NA 0.081 J 0.092 J NA < 4.2 < 3.4 NA < 4.1 < 3.7

Benzene 2 5 0.005 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 0.016 J NA < 0.3 < 0.28

Bromobenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromochloromethane NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromodichloromethane 1 3 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Bromoform 81 280 0.03 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Carbon disulfide 7,800 110,000 6 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 < 0.27 NA < 0.3 < 0.28

Carbon tetrachloride 2 4 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorobenzene 510 7,400 0.6 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chlorodibromomethane 3 8 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroethane 220 1,100 NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Chloroform 0.6 2 0.4 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,2-Dichloroethene 230 560 0.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Cis-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Cymene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Dichlorodifluoromethane 490 230,000 39 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Ethyl benzene 7,800 110,000 13 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 0.077 J NA < 0.3 0.02 J
Hexachlorobutadiene 6 25 0.9 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Isopropylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Meta/Para Xylene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl bromide 25 59 0.04 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl butyl ketone NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl chloride 4 12 NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl ethyl ketone 3,100 44,000 0.9 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl isobutyl ketone NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methyl Tertbutyl Ether 110 320 0.2 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Methylene chloride 46 230 0.01 - NA < 0.24 0.023 J < 0.25 NA < 0.26 < 0.27 NA 0.11 JB 0.072 JB NA 0.093 JB 0.099 JB

Naphthalene 6 17 25 - NA NA NA NA NA NA NA NA NA NA NA NA NA

n-Butylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Ortho Xylene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

p-Chlorotoluene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Propylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

sec-Butylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Styrene 90 260 3 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Tert Butyl Alcohol 1,400 11,000 0.3 - NA NA NA NA NA NA NA NA NA NA NA NA NA

tert-Butylbenzene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Tetrachloroethene 43 1,500 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Toluene 6,300 91,000 7 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 0.11 J NA < 0.3 0.061 J
Total Xylenes 12,000 170,000 19 - NA < 0.72 < 0.8 < 0.76 NA < 0.79 < 0.81 NA < 1.02 0.294 J NA < 0.89 0.063 J
Trans-1,2-Dichloroethene 300 720 0.6 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Trans-1,3-Dichloropropene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Trichloroethene 3 10 0.01 - NA < 0.24 < 0.27 < 0.25 NA < 0.26 < 0.27 NA < 0.34 < 0.27 NA < 0.3 < 0.28

Trichlorofluoromethane 23,000 340,000 34 - NA NA NA NA NA NA NA NA NA NA NA NA NA

Vinyl chloride 0.7 2 0.005 - NA NA NA NA NA NA NA NA NA NA NA NA NA

TIC VOCs (mg/kg)
Total TICs 500 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

2-Methylnaphthalene 230 2,400 8 - 4.3 NA 1.1 J < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

4-Chloroaniline NLE NLE NLE - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.51 J NA < 1.1

Acenaphthene 3,400 37,000 110 - < 1.1 NA 0.21 J 0.44 J < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Acenaphthylene NLE 300,000 NLE - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 0.23 J NA < 1.2 < 1.2 NA < 1.1

Anthracene 17,000 30,000 2,400 - < 1.1 NA < 1.1 0.31 J < 1.2 NA < 1.2 0.4 J NA < 1.2 0.097 J NA < 1.1

Benzo(a)anthracene 5 17 0.8 - < 1.1 NA < 1.1 < 1.1 0.095 J NA < 1.2 2.4 NA < 1.2 0.41 J NA 0.18 J
Benzo(a)pyrene 0.5 2 0.2 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 2 NA < 1.2 0.35 J NA 0.16 J
Benzo(b)fluoranthene 5 17 2 - < 1.1 NA < 1.1 < 1.1 0.13 J NA < 1.2 3 NA < 1.2 0.61 J NA 0.26 J
Benzo(ghi)perylene 380,000 30,000 NLE - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Benzo(k)fluoranthene 45 170 25 - < 1.1 NA < 1.1 < 1.1 0.054 J NA < 1.2 1.2 NA < 1.2 0.16 J NA 0.12 J
Bis(2-Chloroethyl)ether 0.4 2 0.2 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.24 JB NA < 1.1

Bis(2-Ethylhexyl)phthalate 35 140 1,200 - < 1.1 NA < 1.1 < 1.1 0.11 J NA 0.35 J 0.48 JB NA 0.28 JB < 1.2 NA 0.22 JB

Butyl benzyl phthalate 1,200 14,000 230 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Chrysene 450 1,700 80 - < 1.1 NA < 1.1 < 1.1 0.12 J NA < 1.2 2.5 NA < 1.2 < 1.2 NA 0.26 J
Dibenz(a,h)anthracene 0.5 2 0.8 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Dibenzofuran NLE NLE NLE - < 1.1 NA 0.18 J < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Diethyl phthalate 49,000 550,000 88 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.76 JB NA < 1.1

Di-n-butylphthalate 6,100 68,000 760 - 0.85 JB NA 0.3 JB 0.58 JB 0.33 JB NA 0.28 JB 0.67 JB NA 0.85 JB < 1.2 NA 0.8 JB

Di-n-octylphthalate 2,400 27,000 3,300 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 0.85 J NA 0.092 J
Fluoranthene 2,300 24,000 1,300 - 0.19 J NA < 1.1 0.76 J 0.16 J NA < 1.2 3.4 NA < 1.2 < 1.2 NA 0.34 J
Fluorene 2,300 24,000 170 - < 1.1 NA 0.19 J 0.33 J < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Indeno(1,2,3-cd)pyrene 5 17 7 - < 1.1 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Naphthalene 6 17 25 - 2.22 NA < 1.1 < 1.1 < 1.2 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1

Phenanthrene NLE 300,000 NLE - 0.36 J NA 0.47 J 0.6 J 0.08 J NA < 1.2 1.4 NA 0.073 J 0.47 J NA 0.2 J
Pyrene 1,700 18,000 840 - 0.35 J NA < 1.1 0.61 J 0.19 J NA < 1.2 6.5 NA 0.078 J 0.95 J NA 0.4 J

PARCEL 83-SS/SB-13

12/17/200712/17/200712/17/200712/17/200712/17/2007

PARCEL 83-SS/SB/GW-12

12/17/2007

PARCEL 83-SS/SB-11

12/18/200712/18/2007

P83-SB11-A P83-SB11-B

12/18/200712/15/200712/15/2007

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post) P83-SB13-A P83-SB13-B P83-SB13-CP83-SB11-C P83-SB12-A P83-SB12-B P83-SB12-CP83-SB10-A P83-SB10-B

12/15/2007

PARCEL 83-SS/SB/GW-10

P83-SB10-C P83-SB10-D

12/15/2007



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

PARCEL 83-SS/SB-13

12/17/200712/17/200712/17/200712/17/200712/17/2007

PARCEL 83-SS/SB/GW-12

12/17/2007

PARCEL 83-SS/SB-11

12/18/200712/18/2007

P83-SB11-A P83-SB11-B

12/18/200712/15/200712/15/2007

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post) P83-SB13-A P83-SB13-B P83-SB13-CP83-SB11-C P83-SB12-A P83-SB12-B P83-SB12-CP83-SB10-A P83-SB10-B

12/15/2007

PARCEL 83-SS/SB/GW-10

P83-SB10-C P83-SB10-D

12/15/2007

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C12-C16 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C16-C21 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C16-C21 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C36 Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C21-C40 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

C9-C12 Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

EPH (C9-C40) NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aliphatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Aromatics NLE NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Total EPH SS SS SS - NA NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1221 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1232 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1242 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1248 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1254 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1260 0.2 NLE NLE - < 0.004 NA < 0.0039 < 0.0039 0.2 NA < 0.0041 < 0.0039 NA < 0.004 < 0.004 NA < 0.0042

Aroclor-1268 0.2 NLE NLE - NA NA NA NA NA NA NA NA NA NA NA NA NA

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200 < 7040 NA < 24600 < 15600 < 12700 NA < 16800 < 7970 NA < 19100 < 16000 NA < 19100

Antimony 31 450 6 ND 2.64 NA < 0.431 < 0.428 < 0.46 NA < 0.46 < 0.434 NA < 0.462 < 0.46 NA < 0.433

Arsenic 19 19 19 22.9 27.1 NA 9.81 11.9 8.96 NA 9.5 5.13 NA 8.73 12.8 NA 9.88
Barium 16,000 59,000 2,100 32.3 < 148 NA < 54.1 < 27.2 < 44.8 NA < 25.6 < 61.3 NA < 45.6 < 53 NA < 67.3

Beryllium 16 140 0.7 2 0.539 NA 1.73 1.38 1.18 NA 2.07 0.312 NA 1.6 1.27 NA 2.02
Cadmium 78 78 2 ND 1.08 NA 0.627 0.613 0.222 NA 0.353 < 0.467 NA < 0.422 < 0.52 NA < 0.716

Calcium NLE NLE NLE 921 < 3210 NA < 1140 < 486 < 1670 NA < 2080 < 39400 NA < 1750 < 2970 NA < 2060

Chromium NLE NLE NLE 269 < 41.8 NA < 125 < 105 73.7 NA 156 21.5 NA 97.4 81.1 NA 149
Cobalt 1,600 590 90 2.5 4.96 NA 0.876 3.68 1.78 NA 1.82 1.44 NA 1.71 0.725 NA 1.78
Copper 3,100 45,000 11,000 8 < 244 NA < 7.17 < 6.6 < 23.8 NA < 6.77 < 44 NA < 7.87 < 21.4 NA < 13.1

Iron NLE NLE NLE 55,800 24,600 NA 49,800 47,800 < 33300 NA < 66600 < 14100 NA < 45300 < 37200 NA < 67000

Lead 400 800 90 19.5 401 NA 2.72 1.13 49.9 NA 0.754 63 NA 4.24 44.4 NA 62.8
Magnesium NLE NLE NLE 7,230 < 1840 NA < 6520 < 5170 < 3620 NA < 7130 < 3730 NA < 4950 < 4120 NA < 7330

Manganese 11,000 5,900 65 90.7 < 53.1 NA < 99.5 < 62.4 < 119 NA < 35.3 177 NA 174 151 NA 89
Mercury 23 65 0.1 ND < 0.113 NA < 0.104 < 0.108 < 0.121 NA < 0.104 < 0.098 NA < 0.116 < 0.107 NA < 0.101

Nickel 1,600 23,000 48 8.4 < 13.3 NA < 9.34 < 7.75 8.87 NA 7.65 12.7 NA 13.9 13.1 NA 9.41
Potassium NLE NLE NLE 15,400 < 1800 NA < 12600 < 11300 < 6720 NA < 16100 1,210 NA 7,370 7,910 NA 16,500
Selenium 390 5,700 11 1.9 < 0.657 NA < 0.637 < 0.632 < 0.679 NA < 0.68 < 0.64 NA < 0.683 < 0.679 NA < 0.64

Sodium NLE NLE NLE 51.6 < 68.8 NA < 37.391 < 37.122 < 39.868 NA < 39.898 < 37.577 NA < 40.074 < 39.869 NA < 37.554

Vanadium 390
(11)

1,100 NLE 94.1 27.4 NA 81.1 76.6 52.5 NA 81.8 32.8 NA 64 60.4 NA 88.5
Zinc 23,000 110,000 930 81.4 < 49.6 NA < 51.2 < 47.9 < 82.2 NA < 65.9 116 NA 66.7 97.5 NA 113
1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.2 J < 0.37 < 0.33 NA 0.93 < 0.27 NA 1.2 < 0.29 NA < 0.28 < 0.26

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA 0.039 J < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA < 0.9 < 1.12 < 0.98 NA < 0.87 < 0.81 NA < 0.92 < 0.86 NA < 0.85 < 0.78

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.3 < 0.37 < 0.33 NA < 0.29 < 0.27 NA < 0.31 < 0.29 NA < 0.28 < 0.26

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 0.25 J NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA 0.13 J 0.34 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.21 J NA 0.095 J 0.091 J 0.06 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.2 J NA 0.55 J 0.57 J 0.29 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.25 J NA 0.58 J 0.73 J 0.31 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.41 J NA 0.72 J 1.1 J 0.5 J NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA 0.5 J 0.53 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.18 J NA 0.31 J 0.42 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.43 J NA 0.47 J < 1.2 0.52 J NA 0.26 J < 1.1 NA 0.14 JB 0.2 JB NA 0.21 JB

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.25 J NA 0.57 J 0.8 J 0.37 J NA < 1.2 0.26 J NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.079 JB NA 0.28 JB 0.38 JB 0.27 JB NA 0.31 JB < 1.1 NA 0.055 JB 0.11 JB NA 0.068 JB

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

0.28 J NA 0.69 J 0.58 J 0.48 J NA < 1.2 0.24 J NA < 1.1 0.086 J NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA 0.44 J 0.52 J < 1.1 NA < 1.2 < 1.1 NA < 1.1 < 1.1 NA < 1.1

< 1.1 NA < 1.2 < 1.2 < 1.1 NA < 1.2 0.16 J NA < 1.1 < 1.1 NA < 1.1

0.21 J NA 0.24 J 0.1 J 0.17 J NA < 1.2 0.23 J NA < 1.1 < 1.1 NA < 1.1

0.36 J NA 0.8 J 0.8 J 0.67 J NA < 1.2 0.29 J NA < 1.1 0.094 J NA < 1.1

12/19/200712/19/200712/19/200712/19/200712/19/200712/19/200712/18/200712/18/200712/18/200712/18/200712/18/2007

P83-SB14-C DUP

12/18/2007

P83-SB14-C

12/18/2007

P83-SB16-C P83-SB17-A P83-SB17-B P83-SB17-CP83-SB15-A P83-SB15-B P83-SB15-C P83-SB16-A P83-SB16-BP83-SB14-A P83-SB14-B

PARCEL 83-SS/SB/GW-14 PARCEL 83-SS/SB-15 PARCEL 83-SS/SB-16 PARCEL 83-SS/SB/GW-17



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

12/19/200712/19/200712/19/200712/19/200712/19/200712/19/200712/18/200712/18/200712/18/200712/18/200712/18/2007

P83-SB14-C DUP

12/18/2007

P83-SB14-C

12/18/2007

P83-SB16-C P83-SB17-A P83-SB17-B P83-SB17-CP83-SB15-A P83-SB15-B P83-SB15-C P83-SB16-A P83-SB16-BP83-SB14-A P83-SB14-B

PARCEL 83-SS/SB/GW-14 PARCEL 83-SS/SB-15 PARCEL 83-SS/SB-16 PARCEL 83-SS/SB/GW-17

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.07 NA < 0.004 < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0042 < 0.0041 NA < 0.0039

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 6480 NA < 19000 < 16900 < 8030 NA < 19800 < 6520 NA < 17000 < 17100 NA < 9680

< 0.417 NA < 0.458 < 0.433 < 0.436 NA < 0.476 < 0.421 NA < 0.451 < 0.443 NA < 0.428

5.22 NA 10.2 8.87 4.51 NA 14.3 4.17 NA 7.93 9.08 NA 8.88
< 23.8 NA < 45.6 < 43.2 < 50.9 NA < 32.5 < 50.7 NA < 46.5 < 53.9 NA < 19.5

0.295 NA 1.84 1.82 0.0474 NA 1.9 0.497 NA 1.52 1.88 NA 0.983
0.207 NA 0.366 0.154 0.426 NA 0.377 0.276 NA 0.129 0.429 NA 0.118
< 590 NA < 1830 < 1960 < 5490 NA < 1410 < 3300 NA < 1020 < 1410 NA < 326

23.9 NA 138 130 203 NA 136 21.4 NA 107 124 NA 60.2
< 0.317 NA 1.97 2.64 1.5 NA 3.25 2.66 NA 1.99 3.24 NA 0.938
< 11.8 NA < 13.6 < 16.8 < 39.9 NA < 9.34 < 39.5 NA < 7.24 < 8.35 NA < 4.28

< 16700 NA < 55600 52,500 < 25300 NA < 64400 < 15700 NA < 43300 < 52700 NA < 35800

25.7 NA 9.67 12.5 15.5 NA 2.23 55.1 NA 1.51 10.3 NA 0.498
< 719 NA < 6150 < 6030 < 2670 NA < 6850 < 835 NA < 5070 < 5740 NA < 2320

< 51.4 NA < 126 < 158 < 1240 NA < 87.2 < 51.7 NA < 136 < 90.8 NA < 83.6

0.11 NA < 0.108 < 0.111 < 0.116 NA < 0.115 < 0.107 NA < 0.115 < 0.104 NA < 0.105

4.51 NA 9.23 9.94 7.76 NA 11.1 12 NA 10.4 12.5 NA 5.82
< 1210 NA < 12900 < 12300 < 2400 NA < 13300 < 1440 NA < 9040 < 13000 NA < 5190

< 0.615 NA < 0.677 < 0.639 < 0.644 NA < 0.702 < 0.621 NA < 0.666 < 0.655 NA < 0.632

< 36.115 NA < 39.729 < 37.506 < 37.78 NA < 41.224 < 36.446 NA < 39.087 < 38.426 NA < 37.117

30.9 NA 82.5 75.7 37.3 NA 84.6 39.4 NA 65.9 74.9 NA 60.9
< 52 NA < 79.2 < 81.8 < 173 NA < 150 < 54.4 NA < 63.5 < 83.3 NA < 40.3



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.71 1 < 0.27 NA < 0.25 < 0.28 NA < 3.2 < 3.3 < 3.1 NA < 3

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 0.036 J < 0.27 NA 0.028 J
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA 0.073 JB 0.077 JB 0.089 JB NA 0.056 JB

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 0.022 J < 0.27 NA < 0.25

NA < 0.76 < 0.9 < 0.81 NA < 0.75 < 0.85 NA < 0.74 0.05 J 0.06 J NA 0.047 J
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA < 0.25 < 0.3 < 0.27 NA < 0.25 < 0.28 NA < 0.25 < 0.26 < 0.27 NA < 0.25

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA 1.3 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 0.47 J < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.31 J NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.28 J NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.8 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.9 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 3.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.71 J NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.1 J NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

0.2 JB NA 0.12 JB 0.18 JB 0.12 JB NA 0.21 JB 0.24 JB NA 0.29 JB < 1.2 0.24 JB NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 1.9 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

0.084 JB NA < 1.2 0.061 JB < 1 NA 0.059 JB 0.51 JB NA < 1.3 0.38 JB 0.75 JB NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 0.092 J NA 0.09 J < 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 0.059 J 2.22 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 0.69 J NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA 1.6 1.3 < 1.1 NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA 0.088 J 0.081 J 0.49 J NA

< 1.1 NA < 1.2 < 1.2 < 1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 3.2 NA

12/17/2007

P83-SB4-B

12/17/200712/17/200712/17/2007 12/17/200712/17/2007

P83-SB3-A P83-SB3-B

12/19/200712/19/2007

P83-SB2-CP83-SB2-B

12/19/200712/19/200712/18/200712/19/200712/19/2007

P83-SB3-C P83-SB3-C DUP P83-SB4-AP83-SB1-A P83-SB1-B P83-SB1-C DUP P83-SB1-C P83-SB2-A

PARCEL 83-SS/SB/GW-1 PARCEL 83-SS/SB-2 PARCEL 83-SS/SB/GW-3 PARCEL 83-SS/SB-4



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

12/17/2007

P83-SB4-B

12/17/200712/17/200712/17/2007 12/17/200712/17/2007

P83-SB3-A P83-SB3-B

12/19/200712/19/2007

P83-SB2-CP83-SB2-B

12/19/200712/19/200712/18/200712/19/200712/19/2007

P83-SB3-C P83-SB3-C DUP P83-SB4-AP83-SB1-A P83-SB1-B P83-SB1-C DUP P83-SB1-C P83-SB2-A

PARCEL 83-SS/SB/GW-1 PARCEL 83-SS/SB-2 PARCEL 83-SS/SB/GW-3 PARCEL 83-SS/SB-4

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.004 NA < 0.0041 < 0.0042 < 0.004 NA < 0.004 < 0.004 NA < 0.0041 < 0.004 < 0.004 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 8360 NA < 15000 < 15000 < 5530 NA < 13600 < 9120 NA < 13800 < 12400 < 10700 NA

< 0.434 NA < 0.48 < 0.448 < 0.472 NA < 0.498 < 0.422 NA < 0.476 < 0.468 < 0.49 NA

3.07 NA 10.2 10.2 3.13 NA 11.4 5.09 NA 8.03 7.93 11.6 NA

< 16.6 NA < 22.6 < 24.1 < 9.06 NA < 22.2 < 20.5 NA < 43.3 < 38 < 33.1 NA

0.228 NA 2.1 2.06 0.191 NA 1.74 0.379 NA 1.4 1.22 0.647 NA

0.105 NA 0.25 0.312 < 0.045 NA 0.0789 < 0.196 NA < 0.37 < 0.352 < 0.307 NA

< 471 NA < 430 < 407 < 289 NA < 544 < 335 NA < 1710 < 1320 < 2250 NA

23.6 NA 156 157 22 NA 136 91.9 NA 78.3 71.8 37.9 NA

0.849 NA 1.88 1.57 < 0.359 NA 1.68 < 0.321 NA 0.51 0.507 1.31 NA

< 5.95 NA < 7.27 < 6.43 < 6.04 NA < 5.92 < 5.86 NA < 8.57 < 8.44 < 14.9 NA

< 10400 NA < 61800 < 59600 10,700 NA 52,700 < 17300 NA < 35900 < 32000 < 24400 NA

5.57 NA < 0.389 < 0.363 4.18 NA < 0.403 3.57 NA 11.8 12.2 35.2 NA

< 626 NA < 7030 < 6800 537 NA 5,730 < 1080 NA < 4100 < 3690 < 1950 NA

< 39.2 NA < 52.7 < 50.5 < 29.8 NA < 51.9 23.3 NA 66.8 59.6 90.8 NA

< 0.103 NA < 0.112 < 0.117 < 0.118 NA < 0.112 < 0.095 NA < 0.104 < 0.105 < 0.107 NA

3.7 NA 7.65 7.32 3.09 NA 6.57 11.6 NA 9.17 11.3 9.44 NA

< 1190 NA < 16900 < 16700 < 844 NA < 13000 2,200 NA 7,860 6,830 2,650 NA

< 0.641 NA < 0.709 < 0.662 < 0.696 NA < 0.735 < 0.623 NA < 0.703 < 0.691 < 0.723 NA

< 37.606 NA < 41.602 < 38.884 < 40.873 NA < 43.13 < 62 NA < 475 < 581 < 42.434 NA

26.2 NA 82.7 84.8 21.8 NA 74.8 42.8 NA 51.8 47.1 46.9 NA

< 14.3 NA < 66 < 65 < 24 NA < 50.2 37.8 NA 47.5 59.6 59.1 NA



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.28 NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA 0.33 < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 3.8 NA 0.11 J 0.11 J NA 0.076 J < 0.27 NA 0.15 J 0.18 J NA < 0.3 < 0.29

< 0.28 NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.28 NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA 0.098 J < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.28 NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.068 JB NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.28 NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29

< 0.28 NA < 0.79 < 0.87 NA < 0.76 < 0.82 NA < 0.72 < 0.81 NA < 0.9 < 0.87

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.28 NA < 0.32 < 0.29 NA < 0.25 < 0.27 NA < 0.24 < 0.27 NA < 0.3 < 0.29

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 1.1 < 1.1 NA < 1.2 0.37 J NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 0.062 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA 0.093 J < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA 0.47 J < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 0.51 J NA 0.43 J < 1.1 NA 0.41 J 0.39 J NA 0.44 J 0.22 JB NA 0.15 JB

< 1.1 0.22 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 0.089 J NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA 0.12 J < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

0.35 J 0.084 JB NA 0.22 JB 0.53 JB NA 0.25 JB 0.28 JB NA 0.091 JB 0.074 JB NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

0.054 J 0.11 J NA < 1.2 0.14 J NA < 1.2 0.096 J NA 0.17 J < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 < 1.1 NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 0.18 J NA < 1.2 < 1.2 NA < 1.1 < 1.1 NA < 1.2

< 1.1 < 1.1 NA < 1.2 0.17 J NA < 1.2 < 1.2 NA 0.094 J < 1.1 NA < 1.2

< 1.1 0.14 J NA < 1.2 0.28 J NA < 1.2 0.13 J NA 0.18 J < 1.1 NA < 1.2

12/19/200712/19/2007

P83-SB8-B

12/19/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/17/2007

P83-SB4-C P83-SB8-CP83-SB6-B P83-SB6-C P83-SB7-A P83-SB7-B P83-SB7-C P83-SB8-AP83-SB5-A P83-SB5-B P83-SB5-C P83-SB6-A

PARCEL 83-SS/SB/GW-5 PARCEL 83-SS/SB-6 PARCEL 83-SS/SB/GW-7 PARCEL 83-SS/SB/GW-8PARCEL-83-SS/SB-4`



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

12/19/200712/19/2007

P83-SB8-B

12/19/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/18/200712/17/2007

P83-SB4-C P83-SB8-CP83-SB6-B P83-SB6-C P83-SB7-A P83-SB7-B P83-SB7-C P83-SB8-AP83-SB5-A P83-SB5-B P83-SB5-C P83-SB6-A

PARCEL 83-SS/SB/GW-5 PARCEL 83-SS/SB-6 PARCEL 83-SS/SB/GW-7 PARCEL 83-SS/SB/GW-8PARCEL-83-SS/SB-4`

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0041 < 0.0041 NA < 0.0041 < 0.004 NA < 0.0042

NA NA NA NA NA NA NA NA NA NA NA NA NA

< 16900 < 9970 NA < 12100 < 5070 NA < 12900 < 5250 NA < 10800 < 9520 NA < 18700

< 0.459 < 0.418 NA < 0.467 1.85 NA < 0.492 < 0.472 NA < 0.479 < 0.414 NA < 0.453

9.24 5.85 NA 8.74 5.65 NA 7.41 4.4 NA 8.94 6.18 NA 10
< 53.1 < 23.3 NA < 41.3 < 78 NA < 44.8 < 19.4 NA < 33.1 < 21.7 NA < 38.6

1.44 1.27 NA 1.12 0.442 NA 0.96 0.397 NA 0.94 0.44 NA 1.52
< 0.384 0.216 NA 0.113 0.335 NA 0.0591 0.152 NA 0.0948 0.403 NA 0.287
< 2280 < 1460 NA < 1360 < 1550 NA < 1090 < 1650 NA < 2320 < 1050 NA < 1330

89.6 99.9 NA 61.4 20.9 NA 54.1 33.4 NA 94.9 53.7 NA 104
< 0.35 1.82 NA 0.596 3.33 NA 0.629 < 0.359 NA 0.364 1.98 NA 1.17
< 11.7 < 21.1 NA < 8.76 < 118 NA < 6.65 < 11 NA < 27 < 29.3 NA < 9.52

< 37300 < 37700 NA < 27100 < 17900 NA < 21800 < 13000 NA < 27800 17,400 NA 51,100
8.74 20.5 NA 15.5 103 NA 14.4 16 NA 27.7 44.1 NA 4.15

< 4490 < 4110 NA < 3030 < 775 NA < 2480 < 1290 NA < 3900 1,270 NA 4,990
75.5 < 51.5 NA < 142 < 69.5 NA 69.5 < 60.6 NA < 48.1 < 42.4 NA < 104

< 0.105 < 0.113 NA < 0.115 0.16 NA < 0.11 < 0.118 NA < 0.111 < 0.097 NA < 0.107

9.56 6.91 NA 6.2 11.9 NA 7.61 3.59 NA 5.86 5.91 NA 8.19
8,740 < 9390 NA < 4910 < 1300 NA < 3280 < 2320 NA < 6910 < 2400 NA < 12900

< 0.677 < 0.617 NA < 0.689 < 0.636 NA < 0.727 < 0.696 NA < 0.707 < 0.611 NA < 0.669

< 39.769 < 36.221 NA < 40.462 < 37.365 NA < 306 < 40.873 NA < 41.505 < 35.851 NA < 39.303

58.5 61.1 NA 41.9 21.9 NA 39.2 23.6 NA 54.2 47.8 NA 71.3
56.4 < 107 NA < 47.5 < 63.2 NA < 43.7 < 45.7 NA < 61.3 < 58.2 NA < 51.1



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Volatile Organic Compounds (mg/kg)
1,1,1,2-Tetrachloroethane NLE NLE NLE -

1,1,1-Trichloroethane 160,000 NLE 0.3 -

1,1,2,2-Tetrachloroethane 1 3 0.007 -

1,1,2-Trichloroethane 2 6 0.02 -

1,1-Dichloroethane 8 24 0.2 -

1,1-Dichloroethene 11 150 0.008 -

1,1-Dichloropropene NLE NLE NLE -

1,2,3-Trichlorobenzene NLE NLE NLE -

1,2,3-Trichloropropane NLE NLE NLE -

1,2,4-Trichlorobenzene 73 820 0.7 -

1,2,4-Trimethylbenzene NLE NLE NLE -

1,2-Dibromo-3-chloropropane 0.08 0.2 0.005 -

1,2-Dibromoethane 0.008 0.04 0.005 -

1,2-Dichlorobenzene 5,300 59,000 17 -

1,2-Dichloroethane 0.9 3 0.005 -

1,2-Dichloropropane 2 5 0.005 -

1,3,5-Trimethylbenzene NLE NLE NLE -

1,3-Dichlorobenzene 5,300 59,000 19 -

1,3-Dichloropropane NLE NLE NLE -

1,4-Dichlorobenzene 5 13 2 -

2,2-Dichloropropane NLE NLE NLE -

2-Chlorotoluene NLE NLE NLE -

Acetone 70,000 NLE 19 -

Benzene 2 5 0.005 -

Bromobenzene NLE NLE NLE -

Bromochloromethane NLE NLE NLE -

Bromodichloromethane 1 3 0.005 -

Bromoform 81 280 0.03 -

Carbon disulfide 7,800 110,000 6 -

Carbon tetrachloride 2 4 0.005 -

Chlorobenzene 510 7,400 0.6 -

Chlorodibromomethane 3 8 0.005 -

Chloroethane 220 1,100 NLE -

Chloroform 0.6 2 0.4 -

Cis-1,2-Dichloroethene 230 560 0.3 -

Cis-1,3-Dichloropropene NLE NLE NLE -

Cymene NLE NLE NLE -

Dichlorodifluoromethane 490 230,000 39 -

Ethyl benzene 7,800 110,000 13 -

Hexachlorobutadiene 6 25 0.9 -

Isopropylbenzene NLE NLE NLE -

Meta/Para Xylene NLE NLE NLE -

Methyl bromide 25 59 0.04 -

Methyl butyl ketone NLE NLE NLE -

Methyl chloride 4 12 NLE -

Methyl ethyl ketone 3,100 44,000 0.9 -

Methyl isobutyl ketone NLE NLE NLE -

Methyl Tertbutyl Ether 110 320 0.2 -

Methylene chloride 46 230 0.01 -

Naphthalene 6 17 25 -

n-Butylbenzene NLE NLE NLE -

Ortho Xylene NLE NLE NLE -

p-Chlorotoluene NLE NLE NLE -

Propylbenzene NLE NLE NLE -

sec-Butylbenzene NLE NLE NLE -

Styrene 90 260 3 -

Tert Butyl Alcohol 1,400 11,000 0.3 -

tert-Butylbenzene NLE NLE NLE -

Tetrachloroethene 43 1,500 0.005 -

Toluene 6,300 91,000 7 -

Total Xylenes 12,000 170,000 19 -

Trans-1,2-Dichloroethene 300 720 0.6 -

Trans-1,3-Dichloropropene NLE NLE NLE -

Trichloroethene 3 10 0.01 -

Trichlorofluoromethane 23,000 340,000 34 -

Vinyl chloride 0.7 2 0.005 -

TIC VOCs (mg/kg)
Total TICs 500 NLE NLE -

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene NLE NLE NLE -

2-Methylnaphthalene 230 2,400 8 -

4-Chloroaniline NLE NLE NLE -

Acenaphthene 3,400 37,000 110 -

Acenaphthylene NLE 300,000 NLE -

Anthracene 17,000 30,000 2,400 -

Benzo(a)anthracene 5 17 0.8 -

Benzo(a)pyrene 0.5 2 0.2 -

Benzo(b)fluoranthene 5 17 2 -

Benzo(ghi)perylene 380,000 30,000 NLE -

Benzo(k)fluoranthene 45 170 25 -

Bis(2-Chloroethyl)ether 0.4 2 0.2 -

Bis(2-Ethylhexyl)phthalate 35 140 1,200 -

Butyl benzyl phthalate 1,200 14,000 230 -

Chrysene 450 1,700 80 -

Dibenz(a,h)anthracene 0.5 2 0.8 -

Dibenzofuran NLE NLE NLE -

Diethyl phthalate 49,000 550,000 88 -

Di-n-butylphthalate 6,100 68,000 760 -

Di-n-octylphthalate 2,400 27,000 3,300 -

Fluoranthene 2,300 24,000 1,300 -

Fluorene 2,300 24,000 170 -

Indeno(1,2,3-cd)pyrene 5 17 7 -

Naphthalene 6 17 25 -

Phenanthrene NLE 300,000 NLE -

Pyrene 1,700 18,000 840 -

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA < 0.39 < 0.26 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA < 5 < 4.3 NA NA NA NA NA NA

NA < 0.39 < 0.26 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA < 0.39 < 0.26 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA < 0.39 < 0.26 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA 0.12 JB 0.055 JB NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA < 0.39 < 0.26 NA NA NA NA NA NA

NA < 1.16 < 0.78 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA 5.8 < 0.26 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

< 1.1 NA < 1 NA NA NA NA NA NA

< 1.1 NA < 1 NA NA NA NA NA NA

< 1.1 NA 0.16 J NA NA NA < 0.073 0.84 < 0.082

< 1.1 NA 0.14 J NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA 0.92 J NA NA NA < 0.073 < 0.078 < 0.082

0.24 J NA 2.8 NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA 2.4 NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA 3.5 NA NA NA 0.0082 J < 0.078 < 0.082

< 1.1 NA 0.9 J NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA 1.3 NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA < 1 NA NA NA NA NA NA

0.39 JB NA 0.25 JB NA NA NA NA NA NA

< 1.1 NA < 1 NA NA NA NA NA NA

0.36 J NA 2.9 NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA < 1 NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA 0.14 J NA NA NA NA NA NA

< 1.1 NA < 1 NA NA NA NA NA NA

0.92 JB NA 0.49 JB NA NA NA NA NA NA

< 1.1 NA < 1 NA NA NA NA NA NA

0.49 J NA 5.5 NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA 0.21 J NA NA NA < 0.073 1.2 < 0.082

< 1.1 NA 0.95 J NA NA NA < 0.073 < 0.078 < 0.082

< 1.1 NA < 1 NA NA NA < 0.073 0.092 J < 0.082

0.29 J NA 3.2 NA NA NA < 0.073 2.3 < 0.082

0.58 J NA 6.3 NA NA NA < 0.073 0.19 < 0.082

11/13/201711/13/2017

PAR-83-482-SB-01PARCEL 83-P83-SS20

12/18/2007 11/13/2017

PARCEL 83-P83-SS19

12/18/2007

PARCEL 83-P83-SS18

12/18/2007

PARCEL 83-SS/SB-09

12/17/200712/17/200712/17/2007

P83-SS19 P83-SS20 PAR-83-482-SB-01-0.5-1 PAR-83-482-SB-01-1.5-2 PAR-83-482-SB-01-7.5-8P83-SB9-A P83-SB9-B P83-SB9-C P83-SS18



TABLE 3
SOIL SAMPLING RESULTS ‐ 

COMPARISION TO NJDEP SOIL REMEMDIATION STANDARDS
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

NJ 

Residential 

Direct 

Contact SRS

NJ Non-

Residential 

Direct 

Contact SRS

NJ Impact to 

GW Soil 

Screening 

Level

Weston 1995 

Background 

(Main Post)

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons NLE NLE NLE -

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NLE NLE NLE -

C12-C16 Aliphatics NLE NLE NLE -

C12-C16 Aromatics NLE NLE NLE -

C16-C21 Aliphatics NLE NLE NLE -

C16-C21 Aromatics NLE NLE NLE -

C21-C36 Aromatics NLE NLE NLE -

C21-C40 Aliphatics NLE NLE NLE -

C9-C12 Aliphatics NLE NLE NLE -

EPH (C9-C40) NLE NLE NLE -

Total Aliphatics NLE NLE NLE -

Total Aromatics NLE NLE NLE -

Total EPH SS SS SS -

Pesticides & PCBs (mg/kg)
Aroclor-1016 0.2 NLE NLE -

Aroclor-1221 0.2 NLE NLE -

Aroclor-1232 0.2 NLE NLE -

Aroclor-1242 0.2 NLE NLE -

Aroclor-1248 0.2 NLE NLE -

Aroclor-1254 0.2 NLE NLE -

Aroclor-1260 0.2 NLE NLE -

Aroclor-1268 0.2 NLE NLE -

Inorganics (mg/kg)
Aluminum 78,000 NLE 6,000 15,200

Antimony 31 450 6 ND

Arsenic 19 19 19 22.9

Barium 16,000 59,000 2,100 32.3

Beryllium 16 140 0.7 2

Cadmium 78 78 2 ND

Calcium NLE NLE NLE 921

Chromium NLE NLE NLE 269

Cobalt 1,600 590 90 2.5

Copper 3,100 45,000 11,000 8

Iron NLE NLE NLE 55,800

Lead 400 800 90 19.5

Magnesium NLE NLE NLE 7,230

Manganese 11,000 5,900 65 90.7

Mercury 23 65 0.1 ND

Nickel 1,600 23,000 48 8.4

Potassium NLE NLE NLE 15,400

Selenium 390 5,700 11 1.9

Sodium NLE NLE NLE 51.6

Vanadium 390
(11)

1,100 NLE 94.1

Zinc 23,000 110,000 930 81.4

1) Summary Statistics were obtained from Result Sheet(s) and reflect values for the whole dataset.

11/13/201711/13/2017

PAR-83-482-SB-01PARCEL 83-P83-SS20

12/18/2007 11/13/2017

PARCEL 83-P83-SS19

12/18/2007

PARCEL 83-P83-SS18

12/18/2007

PARCEL 83-SS/SB-09

12/17/200712/17/200712/17/2007

P83-SS19 P83-SS20 PAR-83-482-SB-01-0.5-1 PAR-83-482-SB-01-1.5-2 PAR-83-482-SB-01-7.5-8P83-SB9-A P83-SB9-B P83-SB9-C P83-SS18

NA NA NA 181 111 117 NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 19.8 2,410 0.55 J
NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

< 0.004 NA < 0.0041 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

< 17500 NA < 9100 NA NA NA NA NA NA

8.42 NA < 0.419 NA NA NA NA NA NA

27.6 NA 6.09 NA NA NA 4.8 6.1 9.3
< 357 NA < 45.2 NA NA NA NA NA NA

1.38 NA 0.498 NA NA NA NA NA NA

< 0.896 NA < 0.344 NA NA NA NA NA NA

< 16300 NA < 5990 NA NA NA NA NA NA

55.6 NA 33.6 NA NA NA NA NA NA

7.35 NA 0.985 NA NA NA NA NA NA

< 1370 NA < 12.6 NA NA NA NA NA NA

< 36600 NA < 17300 NA NA NA NA NA NA

1,300 NA 14.4 NA NA NA NA NA NA

< 3310 NA < 3270 NA NA NA NA NA NA

230 NA 113 NA NA NA NA NA NA

< 0.11 NA < 0.097 NA NA NA NA NA NA

31 NA 9.42 NA NA NA NA NA NA

3,260 NA 2,100 NA NA NA NA NA NA

< 1.32 NA < 0.619 NA NA NA NA NA NA

< 35.868 NA < 36.33 NA NA NA NA NA NA

53.8 NA 36.9 NA NA NA NA NA NA

393 NA 38.9 NA NA NA NA NA NA



Footnote:

####

###

###

###

###

###

11) Alternative Soil Remediation Standards, Section 4.3.1 and Attachment F

   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf

- The Weston 1995 Background (Main Post) refers to the FTMM reports.

   NA

10) Criteria action level source document and web address.

- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards

   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

- The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards

   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

- The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil Remediation Standards - Nov 2013 revised

- Cell Shade values represent a result that is above the NJ Impact to GW Soil Screening Level

- Cell Style values represent a result that is above the Weston 1995 Background (Main Post).

      n/a = all concentrations were less than the detection limit, therefore, no location of maximum value identified.  

      Dash (-) = only background concentrations for metals are being used as comparison criteria.

- Cell Shade values represent a result that is above both the NJ Residential, Non-Residential, AND NJ Impact to GW Soil Screening Level Direct Contact Soil 
Remediation Standard.

- Cell Shade values represent a result that is above both the NJ Residential and Non-Residential Direct Contact Soil Remediation Standard.

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented in this table.

a) DELETE THIS NOTE BEFORE GOING FINAL: Refer to the NJDEP Protocol for Addressing Extractable Petroleum Hydrocarbons (Version 5.0, August 9, 2010) and the NJDEP 
Health Based end Ecological Screening Criteria for Petroleum Hydrocarbons (Version 4.0, August 9, 2010) to determine the category of tank being investigated and the appropriate 
cleanup standards or screening levels for that category of tank.

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Shade values represent a result that is above the NJ Residential Direct Contact Soil Remediation Standard.

      There are no NJDEP soil standards for individual PCB Aroclors, therefore the total PCB NJDEP standards were used for individual Aroclors.

- Cell Shade values represent a result that is above the NJ Non-Residential Direct Contact Soil Remediation Standard.

U-ND = Analyte not detected in sample, but no detection or reporting limit provided.

J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting 
certain analyte-specific quality control.

E (or ER) = Estimated result.

D = Results from dilution of sample.

J-DL = Elevated sample detection limit due to difficult sample matrix.

JN = Tentatively identified compound, estimated concentration.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in 
meeting certain analyte-specific QC criteria.

J+ = The result is an estimated quantity, but the result may be biased high.

J- = The result is an estimated quantity, but the result may be biased low.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

[blank] = detect, i.e. detected chemical result value.

B =non-detect, i.e. not detected at or above this value.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value.

U-DL = Elevated sample detection limit due to difficult sample matrix.

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.

3) NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.



TABLE 4
SOIL SAMPLING SUMMARY OF DETECTIONS

SITE PARCEL 83 - FORT MONMOUTH, NEW JERSEY

Action Level

Detects 
Above Action Level

Detects 
Above Action Level

Detects 
Above Action Level

Num of Detects 
Above Standard-1 Action Level

Num of Detects 
Above Standard-2 Action Level

Num of Detects 
Above Standard-3 Action Level

Num of Detects 
Above Standard-4

as COPC 
in Risk Rationale

Volatile Organic Compounds (mg/kg)
1,2-Dichloroethane 0.33 PARCEL 83-P83-SB8-B 12/19/2007 66 1 0.9 0 3 0 0.005 1 0.46 0 2 0 0.000048 1 - n/a No Less than USEPA Residential RSL

Acetone 1.5 PARCEL 83-P83-B5-C 12/15/2007 62 26 70,000 0 NLE NLE 19 0 6,100 0 67,000 0 0.29 14 - n/a No Less than USEPA Residential RSL

Benzene 0.33 PARCEL 83-P83-B1-B 12/14/2007 66 3 2 0 5 0 0.005 3 1.2 0 5.1 0 0.00023 3 - n/a No Less than USEPA Residential RSL

Carbon disulfide 0.098 J PARCEL 83-P83-SB8-B 12/19/2007 60 4 7,800 0 110,000 0 6 0 77 0 350 0 0.024 2 - n/a No Less than USEPA Residential RSL

Ethyl benzene 0.22 J PARCEL 83-P83-B1-B 12/14/2007 66 7 7,800 0 110,000 0 13 0 5.8 0 25 0 0.0017 6 - n/a No Less than USEPA Residential RSL

Isopropylbenzene 0.86 PAR-83-SB-12 4/5/2016 6 1 NLE NLE NLE NLE NLE NLE 190 0 990 0 0.074 1 - n/a No Less than USEPA Residential RSL

Methyl ethyl ketone 0.0068 PAR-83-SB-13 4/5/2016 6 4 3,100 0 44,000 0 0.9 0 2,700 0 19,000 0 0.12 0 - n/a No Less than USEPA Residential RSL

Methylene chloride 0.023 J PARCEL 83-P83-SB10-C 12/15/2007 55 1 46 0 230 0 0.01 1 35 0 320 0 0.0027 1 - n/a No Less than USEPA Residential RSL

Naphthalene 0.00054 J PAR-83-SB-14 4/5/2016 6 1 6 0 17 0 25 0 3.8 0 17 0 0.00054 0 - n/a No Less than USEPA Residential RSL

n-Butylbenzene 1.6 PAR-83-SB-12 4/5/2016 6 1 NLE NLE NLE NLE NLE NLE 390 0 5,800 0 0.32 1 - n/a No Less than USEPA Residential RSL

Propylbenzene 1.7 PAR-83-SB-12 4/5/2016 6 1 NLE NLE NLE NLE NLE NLE 380 0 2,400 0 0.12 1 - n/a No Less than USEPA Residential RSL

sec-Butylbenzene 1.4 PAR-83-SB-12 4/5/2016 6 1 NLE NLE NLE NLE NLE NLE 780 0 12,000 0 0.59 1 - n/a No Less than USEPA Residential RSL

tert-Butylbenzene 0.095 J PAR-83-SB-12 4/5/2016 6 1 NLE NLE NLE NLE NLE NLE 780 0 12,000 0 0.16 0 - n/a No Less than USEPA Residential RSL

Toluene 1.2 PARCEL 83-P83-B1-B 12/14/2007 66 8 6,300 0 91,000 0 7 0 490 0 4,700 0 0.076 2 - n/a No Less than USEPA Residential RSL

Total Xylenes 1.4 PARCEL 83-P83-B1-B 12/14/2007 60 7 12,000 0 170,000 0 19 0 58 0 250 0 0.019 7 - n/a No Less than USEPA Residential RSL

Trichloroethene 5.8 PARCEL 83-P83-SB9-B 12/17/2007 66 1 3 1 10 0 0.01 1 0.41 1 1.9 1 0.0001 1 - n/a Yes Exceeded USEPA Residential RSL

TIC VOCs (mg/kg)
1,1,3-Trimethylcyclohexane 0.0036 JN PAR-83-SB-14 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

1,3-Diethylbenzene 4.8 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

1-Methylnaphthalene 12 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE 18 0 73 0 0.006 1 - n/a No No USEPA Residential RSL Established

2-Methyl-3-phenyl-1-propene 5.9 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

2-Methylnaphthalene 27 JN PAR-83-SB-12 4/5/2016 1 1 230 0 2,400 0 8 1 24 1 300 0 0.019 1 - n/a No No USEPA Residential RSL Established

2-Methyltetralin 4.2 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

4,7-Dimethylindan 4.9 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

6,7-Dimethyltetralin 5.8 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

6-Methyltetraline 13 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

Acetaldehyde 0.0041 JN PAR-83-SB-14 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE 8.2 0 34 0 0.00038 1 - n/a No No USEPA Residential RSL Established

Benzene, 1,2,4,5-tetramethyl- 4.4 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

Decahydro-2-methylnaphthalene 6.5 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

n-Pentylcyclohexane 5.6 JN PAR-83-SB-12 4/5/2016 1 1 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

TIC Unknown 60.9 J PAR-83-SB-12 4/5/2016 5 5 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

Semivolatile Organic Compounds (mg/kg)
1-Methylnaphthalene 31 PAR-83-SB-12 4/5/2016 35 20 NLE NLE NLE NLE NLE NLE 18 1 73 0 0.006 15 - n/a Yes Exceeded USEPA Residential RSL

2-Methylnaphthalene 53 PAR-83-SB-12 4/5/2016 95 29 230 0 2,400 0 8 1 24 1 300 0 0.019 24 - n/a Yes Exceeded USEPA Residential RSL

4-Chloroaniline 0.51 J PARCEL 83-P83-SB13-A 12/17/2007 60 2 NLE NLE NLE NLE NLE NLE 2.7 0 11 0 0.00016 2 - n/a No Less than USEPA Residential RSL

Acenaphthene 3.3 PAR-83-SB-12 4/5/2016 127 30 3,400 0 37,000 0 110 0 360 0 4,500 0 0.55 4 - n/a No Less than USEPA Residential RSL

Acenaphthylene 1.5 PARCEL 83-P83-A1-A 12/14/2007 127 44 NLE NLE 300,000 0 NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

Anthracene 4.5 PAR-83-SB-07 4/4/2016 127 52 17,000 0 30,000 0 2,400 0 1,800 0 23,000 0 5.8 0 - n/a No Less than USEPA Residential RSL

Benzo(a)anthracene 12 PAR-83-SB-07 4/4/2016 127 81 5 3 17 0 0.8 13 1.1 12 21 0 0.011 71 - n/a Yes Exceeded USEPA Residential RSL

Benzo(a)pyrene 12 PAR-83-SB-07 4/4/2016 127 70 0.5 21 2 6 0.2 34 0.11 42 2.1 6 0.029 53 - n/a Yes Exceeded USEPA Residential RSL

Benzo(b)fluoranthene 15 PAR-83-SB-07 4/4/2016 127 78 5 3 17 0 2 10 1.1 15 21 0 0.3 32 - n/a Yes Exceeded USEPA Residential RSL

Benzo(ghi)perylene 9.7 PAR-83-SB-07 4/4/2016 127 56 380,000 0 30,000 0 NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

Benzo(k)fluoranthene 5.6 PAR-83-SB-07 4/4/2016 127 64 45 0 170 0 25 0 11 0 210 0 2.9 2 - n/a No Less than USEPA Residential RSL

Bis(2-Chloroethyl)ether 0.24 J PARCEL 83-P83-B5-A 12/15/2007 59 1 0.4 0 2 0 0.2 1 0.23 1 1 0 0.0000036 1 - n/a Yes Exceeded USEPA Residential RSL

Bis(2-Ethylhexyl)phthalate 0.74 J PARCEL 83-P83-B1-A 12/14/2007 35 23 35 0 140 0 1,200 0 39 0 160 0 1.3 0 - n/a No Less than USEPA Residential RSL

Butyl benzyl phthalate 0.22 J PARCEL 83-P83-SB5-A 12/18/2007 60 1 1,200 0 14,000 0 230 0 290 0 1,200 0 0.24 0 - n/a No Less than USEPA Residential RSL

Chrysene 12 PAR-83-SB-07 4/4/2016 127 73 450 0 1,700 0 80 0 110 0 2,100 0 9 1 - n/a No Less than USEPA Residential RSL

Dibenz(a,h)anthracene 2 PAR-83-SB-07 4/4/2016 127 36 0.5 3 2 0 0.8 1 0.11 8 2.1 0 0.096 10 - n/a Yes Exceeded USEPA Residential RSL

Dibenzofuran 0.38 J PARCEL 83-P83-A3-A 12/14/2007 60 7 NLE NLE NLE NLE NLE NLE 7.3 0 100 0 0.015 7 - n/a No Less than USEPA Residential RSL

Di-n-butylphthalate 0.35 J PARCEL 83-P83-SB4-C 12/17/2007 21 1 6,100 0 68,000 0 760 0 630 0 8,200 0 0.23 1 - n/a No Less than USEPA Residential RSL

Di-n-octylphthalate 0.85 J PARCEL 83-P83-SB13-A 12/17/2007 60 4 2,400 0 27,000 0 3,300 0 63 0 820 0 5.7 0 - n/a No Less than USEPA Residential RSL

Fluoranthene 25 PAR-83-SB-07 4/4/2016 127 90 2,300 0 24,000 0 1,300 0 240 0 3,000 0 8.9 2 - n/a No Less than USEPA Residential RSL

Fluorene 3.8 PAR-83-SB-12 4/5/2016 127 32 2,300 0 24,000 0 170 0 240 0 3,000 0 0.54 4 - n/a No Less than USEPA Residential RSL

Indeno(1,2,3-cd)pyrene 9.4 PAR-83-SB-07 4/4/2016 127 55 5 1 17 0 7 1 1.1 6 21 0 0.98 8 - n/a Yes Exceeded USEPA Residential RSL

Naphthalene 2.22 PARCEL 83-P83-SB10-A 12/15/2007 127 45 6 0 17 0 25 0 3.8 0 17 0 0.00054 45 - n/a No Less than USEPA Residential RSL

Phenanthrene 17 PAR-83-SB-07 4/4/2016 127 86 NLE NLE 300,000 0 NLE NLE NLE NLE NLE NLE NLE NLE - n/a No No USEPA Residential RSL Established

Pyrene 27 PAR-83-SB-07 4/4/2016 127 92 1,700 0 18,000 0 840 0 180 0 2,300 0 1.3 17 - n/a No Less than USEPA Residential RSL

Total Petroleum Hydrocarbons (mg/kg)

Total Petroleum Hydrocarbons 181 PARCEL 83-P83-SS18 12/18/2007 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)

C10-C12 Aromatics 25.7 J- PAR-83-SB-25 11/15/2017 3 2 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

C12-C16 Aliphatics 575 PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

C12-C16 Aromatics 340 PAR-83-SB-25 11/15/2017 3 2 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

C16-C21 Aliphatics 211 PAR-83-SB-25 11/15/2017 3 2 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

C16-C21 Aromatics 598 PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

C21-C36 Aromatics 83.9 J- PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

C21-C40 Aliphatics 55.3 PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

Number of 
Detections

Sample Date

2017-06 RSL Residential Soil 
(HQ=0.1)

2017-06 RSL Industrial Soil 
(HQ=0.1)

2017-06 RSL Protect GW Risk-
Based (HQ=0.1)

Weston 1995 Background (Main 
Post)

Identification of COPCsNJ Residential Direct 
Contact SRS

NJ Non-Residential Direct 
Contact SRS

NJ Impact to GW Soil 
Screening Level

Analyte
Maximum 
Detected 

Concentration

Location of Maximum 
Concentration

Number of 
Samples

https://pgsprojects.parsons.com/sites/FTMM/Parsons Internal Documents/Reports/Parcel 83/Parcel 83 RI 2018/Table 4_Parcel 83_Soil Summary.xls Page 1 of 2



TABLE 4
SOIL SAMPLING SUMMARY OF DETECTIONS

SITE PARCEL 83 - FORT MONMOUTH, NEW JERSEY

Action Level

Detects 
Above Action Level

Detects 
Above Action Level

Detects 
Above Action Level

Num of Detects 
Above Standard-1 Action Level

Num of Detects 
Above Standard-2 Action Level

Num of Detects 
Above Standard-3 Action Level

Num of Detects 
Above Standard-4

as COPC 
in Risk Rationale

Number of 
Detections

Sample Date

2017-06 RSL Residential Soil 
(HQ=0.1)

2017-06 RSL Industrial Soil 
(HQ=0.1)

2017-06 RSL Protect GW Risk-
Based (HQ=0.1)

Weston 1995 Background (Main 
Post)

Identification of COPCsNJ Residential Direct 
Contact SRS

NJ Non-Residential Direct 
Contact SRS

NJ Impact to GW Soil 
Screening Level

Analyte
Maximum 
Detected 

Concentration

Location of Maximum 
Concentration

Number of 
Samples

C9-C12 Aliphatics 169 PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

EPH (C9-C40) 3,150 PAR-83-SB-25 11/15/2017 5 5 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

Total Aliphatics 1,010 PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

Total Aromatics 1,050 PAR-83-SB-25 11/15/2017 3 3 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

Total EPH 2,060 PAR-83-SB-25 11/15/2017 2 2 SS SS SS SS SS SS SS SS SS SS SS SS - n/a No
Attributed to former fuel oil USTs that have been 
previously closed

Pesticides & PCBs (mg/kg)
Aroclor-1254 0.22 J PAR-83-SB-09 4/4/2016 5 2 0.2 1 NLE NLE NLE NLE 0.12 2 0.97 0 0.002 2 - n/a Yes Exceeded USEPA Residential RSL

Aroclor-1260 0.8 PARCEL 83-P83-B5-A 12/15/2007 65 5 0.2 1 NLE NLE NLE NLE 0.24 1 0.99 0 0.0055 5 - n/a Yes Exceeded USEPA Residential RSL

Inorganics (mg/kg)
Antimony 8.42 PARCEL 83-P83-SB9-A 12/17/2007 60 4 31 0 450 0 6 2 3.1 2 47 0 0.035 4 ND 4 Yes Maximum Background

Arsenic 27.6 PARCEL 83-P83-SB9-A 12/17/2007 86 83 19 2 19 2 19 2 0.68 83 3 81 0.0015 83 22.9 2 Yes Maximum Background

Beryllium 2.68 PARCEL 83-P83-B5-C 12/15/2007 60 60 16 0 140 0 0.7 42 16 0 230 0 1.9 8 2 7 No Less than USEPA Residential RSL

Cadmium 3.15 PARCEL 83-P83-B5-A 12/15/2007 60 41 78 0 78 0 2 1 7.1 0 98 0 0.069 40 ND 41 No Less than USEPA Residential RSL

Chromium 203 PARCEL 83-P83-SB15-A 12/18/2007 60 35 NLE NLE NLE NLE NLE NLE 12,000 0 180,000 0 4,000,000 0 269 0 No Less than USEPA Residential RSL

Cobalt 10.1 PARCEL 83-P83-B1-A 12/14/2007 60 55 1,600 0 590 0 90 0 2.3 12 35 0 0.027 55 2.5 12 Yes Maximum Background

Iron 83,200 PARCEL 83-P83-B5-C 12/15/2007 60 23 NLE NLE NLE NLE NLE NLE 5,500 23 82,000 1 35 23 55,800 5 No Essential Nutrient

Lead 1300 PARCEL 83-P83-SB9-A 12/17/2007 80 73 400 3 800 2 90 9 400 3 800 2 14 35 19.5 25 Yes Maximum Background

Magnesium 5730 PARCEL 83-P83-SB2-C 12/19/2007 60 4 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE 7,230 0 No No USEPA Residential RSL Established

Manganese 230 PARCEL 83-P83-SB9-A 12/17/2007 60 12 11,000 0 5,900 0 65 10 180 1 2,600 0 2.8 12 90.7 6 Yes Maximum Background

Mercury 4.06 PARCEL 83-P83-B5-A 12/15/2007 60 4 23 0 65 0 0.1 4 1.1 1 4.6 0 0.0033 4 ND 4 Yes Maximum Background

Nickel 31 PARCEL 83-P83-SB9-A 12/17/2007 60 42 1,600 0 23,000 0 48 0 150 0 2,200 0 2.6 42 8.4 19 No Less than USEPA Residential RSL

Potassium 16,500 PARCEL 83-P83-SB13-C 12/17/2007 60 18 NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE NLE 15,400 1 No No USEPA Residential RSL Established

Vanadium 123 PARCEL 83-P83-B1-A 12/14/2007 60 60 390(11)
0 1,100 0 NLE NLE 39 47 580 0 8.6 60 94.1 3 Yes Maximum Background

Zinc 393 PARCEL 83-P83-SB9-A 12/17/2007 60 18 23,000 0 110,000 0 930 0 2,300 0 35,000 0 37 17 81.4 6 No Less than USEPA Residential RSL

1) Detects Summary Statistics presents only detected results, non-detects and rejects were omitted, and were obtained from Summary Statistics Sheet.

https://pgsprojects.parsons.com/sites/FTMM/Parsons Internal Documents/Reports/Parcel 83/Parcel 83 RI 2018/Table 4_Parcel 83_Soil Summary.xls Page 2 of 2



Footnote:

####

###

###

###

###

###

11) Alternative Soil Remediation Standards, Section 4.3.1 and Attachment F

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.

3) NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

[blank] = detect, i.e. detected chemical result value.

B =non-detect, i.e. not detected at or above this value.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value.

U-DL = Elevated sample detection limit due to difficult sample matrix.

U-ND = Analyte not detected in sample, but no detection or reporting limit provided.

J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting 
certain analyte-specific quality control.

E (or ER) = Estimated result.

D = Results from dilution of sample.

J-DL = Elevated sample detection limit due to difficult sample matrix.

JN = Tentatively identified compound, estimated concentration.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in 
meeting certain analyte-specific QC criteria.

J+ = The result is an estimated quantity, but the result may be biased high.

J- = The result is an estimated quantity, but the result may be biased low.

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented in this table.

a) DELETE THIS NOTE BEFORE GOING FINAL: Refer to the NJDEP Protocol for Addressing Extractable Petroleum Hydrocarbons (Version 5.0, August 9, 2010) and the NJDEP 
Health Based end Ecological Screening Criteria for Petroleum Hydrocarbons (Version 4.0, August 9, 2010) to determine the category of tank being investigated and the appropriate 
cleanup standards or screening levels for that category of tank.

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Residential Soil (HQ=0.1).

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Industrial Soil (HQ=0.1).

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Protect GW Risk-Based (HQ=0.1).

- The NJ Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards

   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

- The NJ Non-Residential Direct Contact Soil Remediation Standard refers to the NJDEP's Sept 18, 2017 Remediation Standards

   http://www.nj.gov/dep/rules/rules/njac7_26d.pdf

- The NJ Impact to GW Soil Screening Level criteria refers to the Development of Site Specific Impact to Ground Water Soil Remediation Standards - Nov 2013 revised

- Cell Style values represent a result that is above the Weston 1995 Background (Main Post).

      n/a = all concentrations were less than the detection limit, therefore, no location of maximum value identified.  
      Dash (-) = only background concentrations for metals are being used as comparison criteria.

- Cell Shade values represent a result that is above both the USEPA RSL Residential and Industrial Soil (HQ=0.1),  2017-06.

- Cell Shade values represent a result that is above the USEPA RSL Residential, Industrial, Protect GW Risk-Based Soil (HQ=0.1),  2017-06.

10) Criteria action level source document and web address.

- The Weston 1995 Background (Main Post) refers to the FTMM reports.

   NA

- The 2017-06 USEPA RSL Residential Soil (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

- The 2017-06 USEPA RSL Industrial Soil (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

- The 2017-06 USEPA RSL Protect GW Risk-Based (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

   http://www.nj.gov/dep/srp/guidance/rs/partition_equation.pdf



Table 5
DETECTED GROUNDWATER SAMPLING RESULTS ‐ 

COMPARISION TO USEPA AND NJDEP GROUNDWATER CRITERIA
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Filtered

Volatile Organic Compounds (µg/l)
1,2-Dichloroethane 2 0.17 < 0.3 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Acetone 6,000 1,400 < 0.85 < 0.85 < 0.85 < 0.85 < 0.85 < 0.85

Carbon disulfide 700 81 < 0.44 < 0.44 < 0.44 < 0.44 < 0.44 < 0.44

Methyl Tertbutyl Ether 70 14 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23 < 0.23

Tert Butyl Alcohol 100 NLE < 1.82 < 1.82 < 1.82 < 1.82 < 1.82 < 1.82

Toluene 600 110 < 0.27 < 0.27 < 0.27 0.84 < 0.27 < 0.27

Total Xylenes 1,000 19 < 0.49 < 0.49 < 0.49 0.24 J < 0.49 < 0.49

TIC VOCs (µg/l)  (No Detects)
Semivolatile Organic Compounds (µg/l)
2-Methylnaphthalene 30 3.6 < 10 < 11 < 11 4 J < 10 < 10

Acenaphthene 400 53 < 10 < 11 < 11 1 J < 10 < 10

Anthracene 2,000 180 < 10 < 11 < 11 0.4 J < 10 < 10

Dibenzofuran 100 0.79 < 10 < 11 < 11 0.7 J < 10 < 10

Diethyl phthalate 6,000 1,500 < 10 < 11 < 11 0.5 JB < 10 < 10

Di-n-butylphthalate 700 90 < 10 4 JB 1 JB < 10 < 10 < 10

Di-n-octylphthalate 100 20 0.5 JB 1 J 1 J < 10 < 10 < 10

Fluoranthene 300 80 < 10 < 11 < 11 0.5 J < 10 < 10

Fluorene 300 29 < 10 < 11 < 11 2 J < 10 < 10

Naphthalene 300 0.17 < 10 < 11 < 11 5 J < 10 < 10

Phenanthrene 100 NLE < 10 < 11 < 11 3 J < 10 < 10

Pyrene 200 12 < 10 0.5 J < 11 0.4 J < 10 < 10

Inorganics (µg/l)
Arsenic 3 0.052 NA < 2.7 5.04 < 2.7 < 2.7 NA

Barium 6,000 380 NA 58.7 107 26.1 16.3 NA

Beryllium 1 2.5 NA 0.794 0.788 0.437 0.132 NA

Cadmium 4 0.92 NA 0.358 0.672 < 0.2 0.219 NA

Cobalt 100 0.6 NA 1.5 2.08 < 0.2 0.805 NA

Copper 1,300 80 NA 12.1 13.8 5.76 3.34 NA

Iron 300 1,400 NA 3,520 3,860 11,100 516 NA

Magnesium NLE NLE NA 1,290 2,050 626 2,520 NA

Sodium 50,000 NLE NA 90,000 94,800 4,630 18,500 NA

Vanadium NLE 8.6 NA 20.5 9.07 25.9 1.75 NA

Zinc 2,000 600 NA 120 142 9.55 13.1 NA

12/17/2007

PARCEL 83-GW-P83-161MW-01-0 PARCEL 83-GW-P83-A1-0 PARCEL 83-GW-P83-A1-0-Dup PARCEL 83-GW-P83-A3-0

P83-A3

PARCEL 83-GW-P83-A5-0 PARCEL 83-GW-P83-GW1-0-Dup

NJ Ground 

Water Quality 

Criteria

2017-06 RSL 

Tap Water 

(HQ=0.1)

P83-161MW-01

12/20/2007

P83-A1

Total

12/17/2007

Total

12/17/2007

Total Total

P83-A5

12/17/2007

Total

P83-GW1

12/21/2007

Total



Table 5
DETECTED GROUNDWATER SAMPLING RESULTS ‐ 

COMPARISION TO USEPA AND NJDEP GROUNDWATER CRITERIA
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Filtered

Volatile Organic Compounds (µg/l)
1,2-Dichloroethane 2 0.17

Acetone 6,000 1,400

Carbon disulfide 700 81

Methyl Tertbutyl Ether 70 14

Tert Butyl Alcohol 100 NLE

Toluene 600 110

Total Xylenes 1,000 19

TIC VOCs (µg/l)  (No Detects)
Semivolatile Organic Compounds (µg/l)
2-Methylnaphthalene 30 3.6

Acenaphthene 400 53

Anthracene 2,000 180

Dibenzofuran 100 0.79

Diethyl phthalate 6,000 1,500

Di-n-butylphthalate 700 90

Di-n-octylphthalate 100 20

Fluoranthene 300 80

Fluorene 300 29

Naphthalene 300 0.17

Phenanthrene 100 NLE

Pyrene 200 12

Inorganics (µg/l)
Arsenic 3 0.052

Barium 6,000 380

Beryllium 1 2.5

Cadmium 4 0.92

Cobalt 100 0.6

Copper 1,300 80

Iron 300 1,400

Magnesium NLE NLE

Sodium 50,000 NLE

Vanadium NLE 8.6

Zinc 2,000 600

NJ Ground 

Water Quality 

Criteria

2017-06 RSL 

Tap Water 

(HQ=0.1)

< 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

< 0.85 2.31 1.63 1.33 < 0.85 < 0.85

< 0.44 0.66 < 0.44 < 0.44 < 0.44 < 0.44

< 0.23 < 0.23 < 0.23 < 0.23 < 0.23 1.03
< 1.82 < 1.82 < 1.82 < 1.82 < 1.82 23.38
< 0.27 0.46 < 0.27 < 0.27 < 0.27 < 0.27

< 0.49 < 0.49 < 0.49 < 0.49 < 0.49 < 0.49

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 0.5 J < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 0.8 JB 0.5 JB 0.5 JB < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

< 10 < 10 < 10 < 10 < 10 < 10

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

PARCEL 83-GW-P83GW-14-0

12/20/2007

PARCEL 83-GW-P83GW-3-0

P83GW-1 P83GW-14

PARCEL 83-GW-P83GW-17-0PARCEL 83-GW-P83GW-1-0 PARCEL 83-GW-P83GW-10-0 PARCEL 83-GW-P83GW-12-0

Total

P83GW-10

12/26/2007

Total

P83GW-12

12/27/2007

Total

12/28/2007

Total

P83GW-17

12/29/2007

Total

P83GW-3

12/22/2007

Total



Table 5
DETECTED GROUNDWATER SAMPLING RESULTS ‐ 

COMPARISION TO USEPA AND NJDEP GROUNDWATER CRITERIA
PARCEL 83 ‐ FORT MONMOUTH, NEW JERSEY

Loc ID

Sample ID

Sample Date

Filtered

Volatile Organic Compounds (µg/l)
1,2-Dichloroethane 2 0.17

Acetone 6,000 1,400

Carbon disulfide 700 81

Methyl Tertbutyl Ether 70 14

Tert Butyl Alcohol 100 NLE

Toluene 600 110

Total Xylenes 1,000 19

TIC VOCs (µg/l)  (No Detects)
Semivolatile Organic Compounds (µg/l)
2-Methylnaphthalene 30 3.6

Acenaphthene 400 53

Anthracene 2,000 180

Dibenzofuran 100 0.79

Diethyl phthalate 6,000 1,500

Di-n-butylphthalate 700 90

Di-n-octylphthalate 100 20

Fluoranthene 300 80

Fluorene 300 29

Naphthalene 300 0.17

Phenanthrene 100 NLE

Pyrene 200 12

Inorganics (µg/l)
Arsenic 3 0.052

Barium 6,000 380

Beryllium 1 2.5

Cadmium 4 0.92

Cobalt 100 0.6

Copper 1,300 80

Iron 300 1,400

Magnesium NLE NLE

Sodium 50,000 NLE

Vanadium NLE 8.6

Zinc 2,000 600

NJ Ground 

Water Quality 

Criteria

2017-06 RSL 

Tap Water 

(HQ=0.1)

< 0.33 < 0.33 1.81 NA NA NA

< 0.85 < 0.85 1.65 NA NA NA

< 0.44 < 0.44 < 0.44 NA NA NA

< 0.23 < 0.23 0.77 NA NA NA

< 1.82 < 1.82 < 1.82 NA NA NA

< 0.27 < 0.27 < 0.27 NA NA NA

< 0.49 < 0.49 < 0.49 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 0.4 J NA NA NA

< 10 1 JB < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

< 10 < 10 < 10 NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

PARCEL 83-GW-P83GW-5-0 PARCEL 83-GW-P83GW-7-0 PARCEL 83-GW-P83GW-8-0 PAR-83-TMW-12

P83GW-5

12/23/2007

Total

P83GW-7

12/24/2007

Total

P83GW-8

12/25/2007

Total

PAR-83-TMW-12

4/6/2016

Total

PAR-83-TMW-13

4/6/2016

PAR-83-TMW-13

Total

PAR-83-TMW-14

4/6/2016

Total

PAR-83-TMW-14



Footnote:

####

###

###- Cell Shade values represent a result that is above both the NJ Ground Water Quality Criteria and USEPA 2017-06 RSL Tap Water (HQ=0.1).

10) Criteria action level source document and web address.

- The NJ Ground Water Quality Criteria refers to the NJDEP Groundwater Quality Standards - Adopted July 22, 2010

   http://www.state.nj.us/dep/wms/bwqsa/docs/njac79C.pdf

- The 2017-06 USEPA RSL Tap Water (HQ=0.1) refers to the USEPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented in this table.

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Shade values represent a result that is above the NJ Ground Water Quality Criteria

      NJDEP Interim Specific GWQC values are presented for the NJ GWQS  where there is not a Specific Ground Water Quality Criteria.  A full list of compounds is available at 
(http://www.nj.gov/dep/wms/bwqsa/gwqs_interim_criteria_table.htm).

      NJDEP Interim Generic GWQC values are  presented for the NJ GWQS where there is not a  XXXXX or a NJDEP Interim Specific GWQC. Available at 
(http://www.nj.gov/dep/wms/bwqsa/gwqs_interim_criteria_table.htm).

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Tap Water (HQ=0.1).

U-ND = Analyte not detected in sample, but no detection or reporting limit provided.

J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting 
certain analyte-specific quality control.

E (or ER) = Estimated result.

D = Results from dilution of sample.

J-DL = Elevated sample detection limit due to difficult sample matrix.

JN = Tentatively identified compound, estimated concentration.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in 
meeting certain analyte-specific QC criteria.

J+ = The result is an estimated quantity, but the result may be biased high.

J- = The result is an estimated quantity, but the result may be biased low.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

[blank] = detect, i.e. detected chemical result value.

B =non-detect, i.e. not detected at or above this value.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value.

U-DL = Elevated sample detection limit due to difficult sample matrix.

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.

3) NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.



TABLE 6
GROUND WATER SAMPLING SUMMARY OF DETECTIONS

SITE PARCEL 83
FORT MONMOUTH, NEW JERSEY

Sample Date Action Level

Num of Detects 

Above Standard-1 Action Level

Num of Detects 

Above Standard-2

Volatile Organic Compounds (µg/l)
1,2-Dichloroethane 1.81 P83GW-8 12/25/2007 15 1 2 0 0.17 1

Acetone 2.31 P83GW-10 12/26/2007 15 4 6,000 0 1,400 0

Carbon disulfide 0.66 P83GW-10 12/26/2007 15 1 700 0 81 0

Methyl Tertbutyl Ether 1.03 P83GW-3 12/22/2007 15 2 70 0 14 0

Tert Butyl Alcohol 23.38 P83GW-3 12/22/2007 15 1 100 0 NLE NLE

Toluene 0.84 P83-A3 12/17/2007 15 2 600 0 110 0

Total Xylenes 0.24 J P83-A3 12/17/2007 15 1 1,000 0 19 0

TIC VOCs (µg/l) (No Detects)

Semivolatile Organic Compounds (µg/l)
2-Methylnaphthalene 4 J P83-A3 12/17/2007 15 1 30 0 3.6 1

Acenaphthene 1 J P83-A3 12/17/2007 15 1 400 0 53 0

Anthracene 0.4 J P83-A3 12/17/2007 15 1 2,000 0 180 0

Dibenzofuran 0.7 J P83-A3 12/17/2007 15 1 100 0 0.79 0

Diethyl phthalate 0.5 J P83GW-17 12/29/2007 14 1 6,000 0 1,500 0

Di-n-butylphthalate 0.4 J P83GW-8 12/25/2007 13 1 700 0 90 0

Di-n-octylphthalate
1

J

J

P83-A1

P83-A1

12/17/2007

12/17/2007 10 2 100 0 20 0

Fluoranthene 0.5 J P83-A3 12/17/2007 15 1 300 0 80 0

Fluorene 2 J P83-A3 12/17/2007 15 1 300 0 29 0

Naphthalene 5 J P83-A3 12/17/2007 15 1 300 0 0.17 1

Phenanthrene 3 J P83-A3 12/17/2007 15 1 100 0 NLE NLE

Pyrene 0.5 J P83-A1 12/17/2007 15 2 200 0 12 0

Inorganics (µg/l)
Arsenic 5.04 P83-A1 12/17/2007 4 1 3 1 0.052 1

Barium 107 P83-A1 12/17/2007 4 4 6,000 0 380 0

Beryllium 0.794 P83-A1 12/17/2007 4 4 1 0 2.5 0

Cadmium 0.672 P83-A1 12/17/2007 4 3 4 0 0.92 0

Cobalt 2.08 P83-A1 12/17/2007 4 3 100 0 0.6 3

Copper 13.8 P83-A1 12/17/2007 4 4 1,300 0 80 0

Iron 11,100 P83-A3 12/17/2007 4 4 300 4 1,400 3

Magnesium 2,520 P83-A5 12/17/2007 4 4 NLE NLE NLE NLE

Sodium 94,800 P83-A1 12/17/2007 4 4 50,000 2 NLE NLE

Vanadium 25.9 P83-A3 12/17/2007 4 4 NLE NLE 8.6 3

Zinc 142 P83-A1 12/17/2007 4 4 2,000 0 600 0

1) Detects Summary Statistics presents only detected results, non-detects and rejects were omitted, and were obtained from Summary Statistics Sheet.

Number of 

Detections

NJ Ground Water Quality Criteria
2017-06 RSL Tap Water (HQ=0.1)

Analyte

Maximum 

Detected 

Concentration

Location of Maximum Concentration
Number of 

Samples



Footnote:

####

###

###- Cell Shade values represent a result that is above both the NJ Ground Water Quality Criteria and USEPA 2017-06 RSL Tap Water (HQ=0.1).

10) Criteria action level source document and web address.

- The NJ Ground Water Quality Criteria refers to the NJDEP Groundwater Quality Standards - Adopted July 22, 2010

   http://www.state.nj.us/dep/wms/bwqsa/docs/njac79C.pdf

- The 2017-06 USEPA RSL Tap Water (HQ=0.1) refers to the USEPA's Regional Screening Levels (HQ=0.1)

   https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented in this table.

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Shade values represent a result that is above the NJ Ground Water Quality Criteria

      NJDEP Interim Specific GWQC values are presented for the NJ GWQS  where there is not a Specific Ground Water Quality Criteria.  A full list of compounds is available at 
(http://www.nj.gov/dep/wms/bwqsa/gwqs_interim_criteria_table.htm).

      NJDEP Interim Generic GWQC values are  presented for the NJ GWQS where there is not a  XXXXX or a NJDEP Interim Specific GWQC. Available at 
(http://www.nj.gov/dep/wms/bwqsa/gwqs_interim_criteria_table.htm).

- Cell Shade values represent a result that is above the USEPA 2017-06 RSL Tap Water (HQ=0.1).

U-ND = Analyte not detected in sample, but no detection or reporting limit provided.

J = estimated detected value due to a concetration below the reporting limit or due to discrepancies in meeting 
certain analyte-specific quality control.

E (or ER) = Estimated result.

D = Results from dilution of sample.

J-DL = Elevated sample detection limit due to difficult sample matrix.

JN = Tentatively identified compound, estimated concentration.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in 
meeting certain analyte-specific QC criteria.

J+ = The result is an estimated quantity, but the result may be biased high.

J- = The result is an estimated quantity, but the result may be biased low.

7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

[blank] = detect, i.e. detected chemical result value.

B =non-detect, i.e. not detected at or above this value.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value.

U-DL = Elevated sample detection limit due to difficult sample matrix.

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been averaged.

3) NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.



Constituent of Concern Medium NJDEP RDCSRS(1) (mg/kg)

Benzo(a)anthracene Soil 5

Benzo(a)pyrene Soil 0.5

Benzo(b)fluoranthene Soil 5

Dibenz(a,h)anthracene Soil 0.5
Indeno(1,2,3-cd)pyrene Soil 5

Notes:

mg/kg = milligrams per kilogram

RDCSRS = Residential Direct Contact Soil Remediation Standard
NJDEP = New Jersey Department of Environmental Protection

TABLE 7
CONSTITUENTS OF CONCERN AND CLEANUP GOALS FOR SOIL

PARCEL 83
FORT MONMOUTH, NEW JERSEY

(1) New Jersey Administrative Code (NJAC), 2017. Remediation Standards, NJAC 7:26D.  
September 18.  Available at:  http://www.nj.gov/dep/rules/rules/njac7_26d.pdf 



ARAR Description

Chemical-Specific:         

N.J.A.C. 7:26D Remediation 
Standards

New Jersey has promulgated residential direct contact soil remediation standards 
(RDCSRS) for the contaminants in soil that are referenced in NJAC 7:26D. These 
values were used as a basis for soil clean up goals that are protective of human 
health for Parcel 83.

Location-Specific:         

New Jersey Administrative 
Code (N.J.A.C.) 7:13 Flood 
Hazard Area Control Act 
Rules (FHACA)

Floodplain use and limitations which establishes limits on land development 
within flood hazard areas. Identifies requirements governing human disturbance to 
the land and vegetation in the flood hazard area and/or riparian zone of a regulated 
water. Parcel 83 lies within a 100-year floodplain; engineering controls and 
excavation activities need to be in compliance which require permits and 
authorization. Pertinent to activities that may occur within the floodplain.

New Jersey Statutes 
Annotated (N.J.S.A.) 13:19-1 
Coastal Area Facility Review 
Act (CAFRA)

Requires all coastal areas should be dedicated to land uses which promote the 
public health, safety and welfare, protect public and private property, and are 
reasonably consistent and compatible with the natural laws governing the physical, 
chemical and biological environment of the coastal area. Requires CAFRA permit, 
N.J.A.C. 7:7, N.J.A.C. 7:7E.

Action-Specific:         

RCRA, 42 U.S.Code Chapter 
82, Subchapter III (Hazardous 
Waste Management), §§ 

Defines RCRA hazardous waste. A solid waste is characterized as toxic, based on 
the TCLP, if the waste exceeds the TCLP maximum concentrations. Substantive 
provisions are potentially applicable for determining whether waste is hazardous.

RCRA, 40 Code of Federal 
Regulation (CFR) 261.3(d) 
and 329 IAC 3.1 Definition 
of a hazardous waste

For all hazardous waste related equipment, remove or decontaminate all hazardous 
waste residues, contaminated containment components, contaminated soils, and 
structures and equipment contaminated with waste, and manage them as hazardous 
unless 40 CFR 261.3(d) applies.

RCRA, 40 CFR 262.11 
(Hazardous Waste 
Identification), 264.175 
(Container Management)

Remedial actions must appropriately identify and manage investigation derive 
wastes and remedial wastes (that are hazardous wastes) stored onsite, including 
waste characterization samples to classify waste as hazardous or non-hazardous. 
Potentially applicable for characterizing waste generated during the remedial 
action.

RCRA, 40 CFR 262.30, 
262.31, 262.32, and 262.33 
and 329 IAC 3.1-7 and 329 
IAC 3.1-8 Pre-Transportation 
Requirements 

All hazardous waste must be properly packaged, with labels, markings, and 
placards, prior to transport.

RCRA, 40 CFR 260-
268 Off-Site Land Disposal 
(Subpart C) 

Soil and/or sediment that is excavated for off-site disposal and constitutes a 
hazardous waste must be managed in accordance with the requirements of RCRA.

TABLE 8
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

AND TO BE CONSIDERED CRITERIA
PARCEL 83

FORT MONMOUTH, NEW JERSEY



ARAR Description

TABLE 8
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

AND TO BE CONSIDERED CRITERIA
PARCEL 83

FORT MONMOUTH, NEW JERSEY

RCRA, 40 CFR 258 Off-Site 
Land Disposal (Subpart D)

Criteria for Municipal Solid Waste Landfills, establishes requirements for the 
operation of landfills accepting non-hazardous solid waste. These requirements are 
applicable to facilities used for the disposal of non-hazardous soil and/or sediment.

RCRA, 40 CFR 268 Land 
Disposal Restrictions 
(Subpart D)

The land disposal restrictions provide a second measure of protection from threats 
posed by hazardous waste disposal by ensuring that hazardous waste cannot be 
placed on the land until the waste meets specific treatment standards to reduce the 
mobility or toxicity of its hazardous constituents. Hazardous waste destined for 
land disposal must meet the applicable Land Disposal Regulations of 40 CFR 268.

N.J.A.C. 7:26C-7 
Administrative Requirements 
for the Remediation of 
Contaminated Sites

Provides regulatory requirements for a deed notice. The deed notice includes as-
built plans and details of the engineering controls (if used), including the cap, as 
well as monitoring and maintenance requirements. 

N.J.A.C. 7:26E-1.1 Technical 
Requirements for Site 
Remediation

New Jersey Technical Rules: remediation performed does not relieve any person 
from obtaining all permits required by federal, state, or local statute or regulation. 
Soil Remediation Permit must be obtained.

N.J.A.C. 7:26E- 8 Technical 
Requirements for Site 
Remediation

Identifies requirements for institutional controls for contaminated soils left in 
place; identifies administrative requirements for site remediation that may be 
applicable. Potentially applicable if chemical residuals in soils left in place are 
above the residential or industrial soil remediation standards.

TBC Criteria Description

Chemical-Specific:         

USEPA Residential Soil 
Regional Screening Levels

USEPA resident soil regional screening levels (Target Risk [TR] = 1 x 10-6 and 
Target Hazard Quotient [THQ] = 0.1) were used to determine constituents of 
potential concern to be in compliance with CERCLA. 

Notes:

RCRA = Resource Conservation and Recovery Act
TCLP = toxicity characteristic leaching procedure

ARAR = Applicable or Relevant and Appropriate Requirements



 
General 

Response 
Actions

Remedial 
Technology Process Options Description Screening Comments

No Action None None
No action is taken. Required for consideration by National Oil and Hazardous Substances 

Pollution Contingency Plan.

Risk and 
Hazard 
Management

Land Use 
Controls 
(LUCs)

LUCs

Restrict land use with a Deed Notice or Declaration of 
Environmental Restriction. 

Restricting land use in the contaminated area via application of LUCs 
is an applicable and viable option.

Containment Capping Asphalt Cap

An impervious asphalt layer is paved on an aggregate 
base layer over the area of contamination. Asphalt 
capping is one of the most widely used engineering 
control measures in protecting human health and the 
environment from hazardous waste in subsurface. 

Does not reduce toxicity or volume of contaminants but mitigates risk. 
Requires extensive State permitting, design and installation due to 
location in lowland coastal area. Requires long-term maintenance and 
limits future use. Capping technology could be used in conjunction 
with other components of a remedial action to ensure compliance with 
ARARs, such as a Deed Notice. Asphalt cap is applicable and retained 
for further evaluation. 

Solvent 
Extraction/Soil 
Washing

Contaminants sorbed onto fine soil particles are
separated from bulk soil in an aqueous-based system
based on particle size. The wash water may be
augmented with a basic leaching agent, surfactant, pH
adjustment, or chelating agent to help remove organics. 

Appropriate remediation data must be collected to evaluate the 
applicability of soil washing and the chemicals (if any) that should be 
added to the washing liquid. Technology results in treated/waste 
material requiring disposal. Since there are other technologies more 
applicable to the site conditions, soil washing is not recommended and 
this approach is not retained for further evaluation.

Electro kinetic

Electro kinetic is based on the application of a direct 
electric current of low intensity to the porous matrix to be 
decontaminated. The effect of the electric field induces 
the mobilization and transportation of contaminants 
through the porous matrix towards the electrodes, where 
they are collected, pumped out and treated.

Since the COCs are not readily biodegradable and relatively 
immobile, their elimination from soils cannot be achieved in an 
unenhanced electro kinetic treatment and in order to achieve an 
effective removal or elimination of contaminants from soils, their 
solubility has to be enhanced with the use of co-solvents, surfactants 
or any other chemical agent. In addition, the costs for installation of 
electrodes and power supply make this technology not cost-effective 
and it not recommended for further evaluation.

TABLE 9
INITIAL SCREENING OF TECHNOLOGIES FOR SOIL

PARCEL 83
FORT MONMOUTH, NEW JERSEY

Treatment Physical

1 of 2



 
General 

Response 
Actions

Remedial 
Technology Process Options Description Screening Comments

TABLE 9
INITIAL SCREENING OF TECHNOLOGIES FOR SOIL

PARCEL 83
FORT MONMOUTH, NEW JERSEY

Chemical Chemical 
Oxidation

Reduction/oxidation chemically converts hazardous
contaminants to non-hazardous or less toxic
compounds that are more stable, less mobile, and/or
inert. The oxidizing agents most commonly used are
ozone, hydrogen peroxide, hypochlorites, chlorine,
and chlorine dioxide. 

Success of technology is dependent on the viability of oxidant 
delivery, soil conditions and hydrogeology of the site. Would require 
pilot test to evaluate effectiveness of oxidant and multiple 
applications. Concentration of COCs present across a wide area would 
require impractical amounts of reagent to meet low cleanup levels.

Biological Phytoremediation

Direct use of living green plants for in situ removal, 
degradation, or containment of contaminants in soil.

Future land use includes residential and since technology would 
require long term maintenance it is impractical and not retained for 
further evaluation.

Source 
Removal Excavation Mechanical 

Excavation

Contaminated soil is excavated and properly disposed of. 
Excavated area is filled in with clean soil and restored to 
pre-construction conditions. 

Removes soil and restores the excavated area. 

Disposal Offsite 
Disposal Offsite Disposal

Transport and disposal of excavated soil at offsite
permitted disposal facility. 

Offsite disposal is necessary for the excavation alternative. 

Process Option Retained During Evaluation

Process Option Screened Out During Evaluation

Treatment

2 of 2



Effectiveness Implementability Cost
No Action None None Low; does not achieve RAOs. High; no action is needed. High; no cost.

Risk and Hazard 
Management

Land Use Controls 
(LUCs)

LUCs Moderate; contamination not reduced. 
Effectiveness to reduce risk depends on 
continuing to limit access to soil.

High; readily implementable. Moderate; minimal 
administrative, 5-year 
inspections and reporting 
costs.

Containment Capping Asphalt Cap

Moderate to High; provides protection by 
reducing direct contact with impacted
soil; will require increased level of truck 
traffic entering and exiting the site for 
installation. Requires institutional controls and 
long‐term O&M; would limit land reuse 
options; does not reduce toxicity, mobility, or 
volume of contamination.

Moderate; tying asphalt cap into 
existing grade and managing 
storm water will result in 
technical challenges. State and 
community,  would need to 
accept impacted material 
remaining onsite.

Moderate; capital costs 
associated with cap and 
minimal costs associated 
with administrative fees; 
O&M will be required
to retain integrity of
cap and reporting
requirements.

Source Removal Excavation Mechanical 
Excavation

High; removes all contaminated soil and 
backfills excavation with clean soil. 
Demonstrates ability to meet RAOs.

Moderate: technology well 
established. Approval, 
coordination and planning 
required. 

Low; high capital costs and 
low O&M costs.

High

Moderate to High

Moderate

Moderate to Low

Low 

TABLE 10
EVALUATION OF PROCESS OPTIONS FOR SOIL

PARCEL 83
FORT MONMOUTH, NEW JERSEY

Ratings

RatingsGeneral Response 
Actions

Remedial 
Technology Process Options



TABLE 11 
CRITERIA FOR DETAILED EVALUATION OF REMEDIAL ALTERNATIVES 

PARCEL 83 
FORT MONMOUTH, NEW JERSEY 

 

Criterion How the Criterion is Applied 

Threshold Criteria 

1 Overall Protection of 
Human Health and the 
Environment 

Assesses the ability of a remedial alternative to eliminate, reduce, 
or control the risks associated with exposure pathways, including 
direct contact, potential migration, and risks to ecosystems. 

2 Compliance with 
Applicable or Relevant and 
Appropriate Requirements 
(ARARs) 

Evaluates the potential of a remedial alternative to comply with 
chemical-specific, location-specific, and action-specific ARARs.  
Compliance with other to-be-considered (TBC) criteria is also 
evaluated, but is not mandatory. 

Primary Balancing Criteria 

3 Long-Term Effectiveness 
and Permanence 

Measures the ability of a remedial alternative to permanently 
protect human health and the environment. 

4 Reduction of Toxicity, 
Mobility, or Volume 
Through Treatment 

Evaluates the ability of a remedial alternative to permanently or 
significantly reduce the toxicity, mobility, and volume of the 
constituents, particularly through treatment. 

5 Short-Term Effectiveness Assesses the protection of human health and the environment 
during implementation of a remedial alternative. 

6 Implementability Evaluates technical feasibility and the difficulty of applying the 
remedial alternative at the site, the reliability of the technology, the 
unknowns associated with the remedial alternative, and the need 
for treatability studies. 
 
Assesses administrative requirements, including regulatory agency 
approval and the need for permits and waivers. 
 
Assesses mobilization needs and the accessibility of equipment and 
trained personnel required to implement the remedial alternative. 

7 Cost Assesses the capital, operation, and maintenance costs of each 
remedial alternative. 

Modifying Criteria 

8 State Acceptance Evaluates the technical and administrative issues and concerns the 
State may have regarding the remedial alternative. 

9 Community Acceptance Evaluates the issues and concerns the public may have regarding 
the remedial alternative. 

Source: 40 CFR 300.430(e) (9) and 300.100(f) (1). 



 

1a 2b 3c 4d

No Yes Yes Yes

Not Applicable Yes Yes Yes

Low Moderate Moderate to 
High High

Low Low Low High

High Moderate Moderate to 
Low Low

Not Applicable High Moderate to 
Low Low

$0 $558,000 $3,335,000 $5,396,000 

0 >30 years >30 years 2 years
a No Action
b Land Use Controls
c Containment via Asphalt Capping with Alternative 2
d Source Removal via Direct Excavation and Backfill

High
Moderate to High

Moderate
Moderate to Low

Low 

Reduction of Toxicity, Mobility, 
or Volume by Treatment

Short-Term Effectiveness

Ratings

Threshold Criteria
Criteria

Implementability

Cost (Total Present Value)

Remedial Time-Frame

Optional Evaluation Factor 

Balancing Criteria

Overall Protection of Human 
Health and the Environment

Compliance with ARARs

Long-Term Effectiveness and 
Permanence

Alternative

TABLE 12
SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

PARCEL 83
FORT MONMOUTH, NEW JERSEY



Final  
RI/FS Report for Parcels 83, 103, 104 and 108 Figures 

Fort Monmouth, BRAC 05 Facility Figures September 2020 
Contract Number W912DY-09-D-0062, Task Order 0012 

FIGURES 
 

Figure 1 – Parcel 83, 103, and 104 Site Location 

Figure 2 – Parcel 83 Site Layout and Soil Sampling Locations 

Figure 3 – Parcel 83 Sampling Locations and USEPA RSL Exceedances for VOCs, PCBs, and 
Metals 

Figure 4 – Parcel 83 Sampling Locations and RDCSRS Exceedances for VOCs, PCBs, and Metals 
Figure 5 – Parcel 83 Sampling Locations and USEPA RSL Exceedances for SVOCs 

Figure 6 – Parcel 83 Sampling Locations and RDCSRS Exceedances for PAHs 

Figure 7 – Parcel 83 Site Layout and Groundwater Sampling Locations 

Figure 8 – Parcel 83 Exposure Area with COCs 

Figure 9 – Alternative 2 Conceptual Layout 

Figure 10 – Alternative 3 Conceptual Layout 
Figure 11 – Alternative 4 Conceptual Layout 
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ALTERNATIVE 4
CONCEPTUAL LAYOUT

PARCEL 83

Total 16,660 in-place cubic yards of soil, assuming 
20% expansion = estimated 20,000 cubic yards.

NOTE:
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APPENDIX A 
Regulatory Correspondence 

1. NJDEP letter to the Army dated 19 January 2018. Re: Remedial Action Type: Unrestricted 
Use, Scope of Remediation: Areas of Concern: Parcel 108, Monmouth County, SRP OI# 
G000000032 

2. Army letter to NJDEP dated 11 December 2017. Subject: Unrestricted Use, No Further 
Action Request for Parcel 108, Site Investigation Report Addendum, Fort Monmouth, NJ, 
PI G000000032 

3. NJDEP letter to the Army dated 27 February 2018. Re: Work Plan Addendum for Parcels 
83, 103, and 104 dated February 2018. Fort Monmouth, NJ, PI G000000032 

4. Army letter to NJDEP dated 25 August 2017. Re: Letter Work Plan Addendum for Parcels 
83, 103, 104, and 108, Fort Monmouth, NJ, PI G000000032 

5. NJDEP letter to the Army dated 22 December 2015. Re: Revision 1 Final Environmental 
Condition of Property Supplemental Phase II Site Investigation Work Plan Addendum for 
Parcels 34, 50, 51, 52, 66/97, 80, and 83 dated November 2015. Fort Monmouth, NJ, 

PI G000000032 
6. NJDEP letter to the Army dated 16 June 2015. Re: Final Environmental Condition of 

Property Supplemental Phase II Site Investigation Work Plan Addendum for Parcels 34, 
50, 51, 52, 66/97, 80, and 83 dated February 2015. Fort Monmouth, NJ, PI G000000032 

7. NJDEP letter to the Army dated 10 July 2012. Re: March 2012 Army Response to NJDEP 
Correspondence dated 28 October 2008. Fort Monmouth, NJ, PI G000000032 

8. Army letter to NJDEP dated 28 October 2008. Re: Draft Site Investigation Report, Fort 
Monmouth, NJ. 

9. NJDEP letter to the Army dated 31 July 2018. Re: Remedial Action Type: Unrestricted 
Use, Scope of Remediation: Areas of Concern UST 482, Monmouth County, SRP PI# 
G000000032, RPC000001 

10. NJDEP letter to the Army dated 8 June 2018. Re: Remedial Action Type: Unrestricted Use, 
Scope of Remediation: Areas of Concern: Parcel 83 UST 273 Dispenser Area, Monmouth 
County, SRP PI# G000000032, RPC000001 

11. NJDEP letter to the Army dated 8 September 2016. Re: Response to NJDEP’s October 
2015 Comments on the July 20, 2015 No Further Action Request, Site Investigation Report 
Addendum for the ECP Parcel 83 Underground Storage Tanks, Fort Monmouth, 
Oceanport, Monmouth County, PI G000000032 

12. Army letter to NJDEP dated 12 July 2016. Re: Response to NJDEP’s 13 October 2015 
Comments on the 30 July 2015 No Further Action Request Site Investigation Report 
Addendum for the ECP Parcel 83 Underground Storage Tanks, Fort Monmouth, NJ, 

PI G000000032 
13. NJDEP letter to the Army dated 13 October 2015. Re: No Further Action Request Site 

Investigation Report Addendum for the ECP Parcel 83 Underground Storage Tanks. Fort 

Monmouth, NJ, PI G000000032 
14. Army letter to NJDEP dated 30 July 2015. Re: No Further Action Request Site 

Investigation Report Addendum for the ECP Parcel 83 Underground Storage Tanks, Fort 

Monmouth, NJ, PI G000000032 
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cc:  Ashish Joshi, NJDEP (e-mail and 2 hard copies) 
William Colvin, BEC (e-mail and 1 hard copy) 
Joseph Pearson, Calibre (e-mail) 
James Moore, USACE (e-mail) 
Jim Kelly, USACE (e-mail) 
Cris Grill, Parsons (e-mail) 



PHILMURPHY 
Governor 

SHEILA OLIVER 
Lt. Governor 

February 27, 2018 

Mr. William R. Colvin 

ffiibdr of � rfu 3Jrr5£1Z 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Site Remediation and Waste Management Program 
BUREAU OF FIELD OPERATIONS 

7 RIDGEDALE A VENUE 
Cedar Knolls, New Jersey 07927 

OACSIM- US Almy Fort Monmouth 
PO Box 148 

Oceanport, NJ 07757 

Re Work Plan Addendum for Parcels 83, 103 and 104 (Addendum) 
Fort Monmouth 
Oceanport, Monmouth County 

Preferred ID: G000000032 

Dear Mr. Colvin: 

CATHERINE R.McCABE 
Acting Commissioner 

The New Jersey Department of Environmental Protection (Department) has completed review of 
the referenced report for Parcels 83, 103 and 104. This Addendum further delineates the previously 
conducted site investigation. Based on the review the Department approves the Addendum. Please 
note that this Addendum approval does not address Parcel 108. 

Thank you and please feel free to contact me if you have any questions. 

C: James Moore, USACE 
Cristina Grill, Parsons 
Joe Fallon, FMERA 
File 

New Jersey is an Equal Opport11nity Employer, Printed on Recycled Paper and Recyclable 
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DEPARTMENT OF THE ARMY 
OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT 

U.S. ARMY FORT MONMOUTH 
P.O. 148 

OCEANPORT, NEW JERSEY 07757 

25 August 2017 

Mr. Ashish Joshi 
New Jersey Department of Environmental Protection 
Division of Remediation Management & Response 
Northern Bureau of Field Operations 
7 Ridgedale Avenue (2nd Floor) 
Cedar Knolls, New Jersey  07927-1112 

SUBJECT: Letter Work Plan Addendum for Parcels 83, 103, 104, and 108, Fort 
Monmouth, New Jersey 
PI G000000032

Dear Mr. Joshi: 

This Letter Work Plan Addendum (LWPA) provides an overview of previous sample results and 
proposes additional soil sampling for the subject parcels located within the Main Post (MP) of Fort 
Monmouth (FTMM) (shown on Figure 1). The work performed under this LWPA will augment 
the work performed previously at the subject parcels:  1) as  reported in the U.S. Army BRAC 2005 
Site Investigation Report, Fort Monmouth (Army, 2008); and 2) the results from implementing the 
April 2016 Revision 1 Environmental Condition of Property (ECP) Phase II Site Investigation (SI) 
Work Plan (WP) Addendum, which was approved by the New Jersey Department of Environmental 
Protection (NJDEP) in  December 2015 (letter provided in Attachment A).

The work performed in 2016 included groundwater and soil sampling. Three groundwater samples 
from temporary wells were collected for trichloroethene (TCE) analysis at PAR-83-SB-12, PAR-
83-SB-13, and PAR-83-SB-14 as shown on Figure 1. As shown in the groundwater data presented
in Table 1, there were no detections of TCE; the investigation of groundwater is considered
complete.  The 2016 investigation also included the collection of soil samples from 16 borings for
volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons (PAHs), lead, arsenic,
and/or polychlorinated biphenyls (PCBs) analyses.  As described in the following sections, the
results of the analyses indicated that NJDEP Residential Direct Contact Soil Remediation
Standards (RDCSRSs) for PAHs were exceeded.  This LWPA addresses the soil exceedances of
the RDCSRSs encountered in the 2016 investigation.

Parcel 83: Former 72 Area (Former Coal Storage Pad) 

At the former 72 area (a former coal storage pad near Building 75), Geoprobe borings PAR-83-
SB-01 through PAR-83-SB-09 were sampled to delineate exceedances of the RDCSRS by PAHs 
in soil (Figure 2). Soil boring logs are provided in Attachment B. Soil samples were collected at 
the ground surface (beneath the asphalt paving), at just above the water table (approximately 2 feet 
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bgs), and at a depth of approximately 3 feet bgs in accordance with the WP. Borings where PAHs 
were detected at concentrations exceeding the RDCSRS in 2007 or as confirmed by the 2016 data 
are circled on Figure 2. Soil sampling results are provided in Table 2.

PAHs concentrations in samples collected at borings PAR-83-SB-02, -03, -04, -05, -07, -08, and -
09 in the Building 72 area exceeded the NJDEP RDCSRS. Vertical delineation was achieved at 
each boring except PAR-83-SB-02; therefore additional sampling for PAHs is proposed at 6.0 to 
6.5 feet below ground surface (ft bgs) at new boring PAR-83-SB-17. To delineate horizontally, 
borings PAR-83-SB-18 through PAR-83-SB-32 and PAR-83-SB-44 through PAR-83-SB-48 will 
be sampled at the locations shown on Figure 2, with samples to be collected at the surface (0 to 
0.5 ft below the concrete/asphalt and subbase), at 3.0 to 3.5 ft bgs, and at 6.0 to 6.5 ft bgs 
(hereinafter referred to as the “three routine depth intervals”). Soil samples from contingency 
borings PAR-83-SB-24 through PAR-83-SB-32 will be collected in the field and extracted for 
SVOC analysis by the lab, but then the extracts will be held by the laboratory for contingency 
analysis of PAHs pending exceedances of the RDCSRS in primary samples. A summary of the 
proposed sampling and analyses is presented in Table 3.

Soil samples from borings PAR-83-SB-09, -10, and -11 were analyzed to delineate for PCBs. The 
only PCB exceedance of the RDCSRS was at PAR-83-SB-09 in the surface (1-1.5 ft bgs) interval, 
and a deeper sample was analyzed at 2 to 2.5 ft bgs that did not exceed the RDCSRS. This result 
confirms the PCB exceedance at P83-B5, which is delineated by borings P83-A5, P83-B4, PAR-
83-SB-10, and PAR-83-SB-11. No further sampling for PCBs is required.

Soil samples at boring PAR-83-SB-09 were also analyzed for lead to confirm the earlier 
exceedances of the RDCSRS for lead in the 2007 sample P83-B5. Two additional borings were 
also sampled to delineate lead south of P83-B5 (PAR-83-SB-10 and -11). The RDCSRS for lead 
was not exceeded in any of these 2016 samples and therefore lead in soil at this location is 
adequately delineated. 

Parcel 83: Building 279 Area 

In the vicinity of Building 279, a confirmation soil boring (PAR-83-SB-13) and two additional soil 
borings (PAR-83-SB-12 and -14) were installed to ensure delineation of VOCs (TCE), metals (lead 
and arsenic), and PAHs in soil (Figure 1). As shown in the attached boring logs (Attachment B), 
soil samples were collected at the surface and two additional subsurface locations at depths of 
approximately 1.5 to 2 and 2.5 to 3 ft bgs. The surface sample and deepest sample were analyzed 
as shown on Table 2. TCE was not detected in any of these soil samples. However, PAHs were 
detected at concentrations exceeding the RDCSRS in PAR-83-SB-14 at the ground surface, but 
was delineated vertically by the underlying 2.5 to 3.0 ft bgs soil sample. The exceedance at PAR-
83-SB-14 is also horizontally delineated to the north by borings PAR-83-SB-12 and -13, and to
the west by P83-SB-11.

The 2.5 to 3.0 ft bgs sample of boring PAR-83-SB-12 exceeded the Impact to Groundwater (IGW) 
Soil Screening Level for 2-methylnaphthalene. This area south of Building 482 will be evaluated 
further as described in the Army’s 2 August 2017 Letter Work Plan Addendum for UST 482 Area. 
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Two additional soil borings (PAR-83-SB-15 and -16) were sampled in the Building 279 area to 
address the SI exceedances for arsenic at P83-SB10 and arsenic and lead at P83-SB9 (Figure 2). 
Arsenic and lead detections in soil samples at PAR-83-SB-15 and -16 were all below the RDCSRS, 
and therefore delineation for arsenic and lead is complete.  

Samples will be collected at proposed borings PAR-83-SB-33 and PAR-83-SB-34 at the three 
routine depth intervals (0 to 0.5 ft below pavement, 3.0 to 3.5 ft bgs, and 6.0 to 6.5 ft bgs) to 
delineate PAHs horizontally to the east and south of the RDCSRS exceedance at boring PAR-83-
SB-14. Analysis at the two deeper soil intervals will be contingent on the results of the surface soil 
samples. Samples will also be collected from proposed borings PAR-83-SB-35 and PAR-83-SB-
50 at the same routine depth intervals for contingent analysis based on the results at PAR-83-SB-
33 and PAR-83-SB-34. 

Parcel 103 

Parcel 103 encompasses borings P83-SB-12 and P83-SB-13, where 2007 samples exceeded the 
RDCSRS for PAHs in surface soil. The exceedances are defined vertically by underlying samples. 
Parcel 103 is delineated horizontally to the southeast by P83-SB3. Additional soil borings are 
proposed at PAR-83-SB-36 and PAR-83-SB-38 to confirm these exceedances by sampling the 
three routine depth intervals (0 to 0.5 ft below pavement, 3.0 to 3.5 ft bgs, and 6.0 to 6.5 ft bgs). 
An additional step-out boring is proposed to the west at PAR-83-SB-37, to the north at PAR-83-
SB-49, and to the east at PAR-83-SB-51 with soil samples collected from the three routine depth 
intervals (0 to 0.5 ft below pavement, 3.0 to 3.5 ft bgs, and 6.0 to 6.5 ft bgs) for contingent analysis 
based on the results at PAR-83-SB-36 and PAR-83-SB-38. 

Parcel 104 

Parcel 104 encompasses soil boring P83-SB-4, where a 2007 sample exceeded the RDCSRS for 
PAHs. The exceedance is delineated vertically by underlying samples. An additional soil boring 
is proposed at PAR-83-SB-39 to confirm this exceedance by sampling the three routine depth 
intervals (0 to 0.5 ft below pavement, 3.0 to 3.5 ft bgs, and 6.0 to 6.5 ft bgs). The sample is 
delineated horizontally to the north and south of Parcel 104 by P83-SB-3 and P83-SB-5. Step-out 
borings to the west and to the east are proposed at PAR-83-SB-40 and -41 to be collected from the 
three routine depth intervals (0 to 0.5 ft below pavement, 3.0 to 3.5 ft bgs, and 6.0 to 6.5 ft bgs) 
for contingent analysis based on the results at PAR-83-SB-39. 

Parcel 108 

Parcel 108 encompasses soil boring P83-SB-6, where a 2007 sample from 3-3.5 ft exceeded the 
RDCSRS for benzo(a)pyrene. A sample will be collected at proposed boring PAR-83-SB-42 at the 
routine depth intervals of 0 to 0.5 ft below pavement, 3.0 to 3.5 ft bgs, and 6.0 to 6.5 ft bgs to 
confirm the exceedance, and achieve vertical delineation if confirmed. The exceedance is 
delineated horizontally to the north and south by samples from P83-SB-5 and P83-SB-7. Step-out 
borings to the east, northwest and southwest are proposed at PAR-83-SB-43, PAR-83-SB-52, and 
PAR-83-SB-53 to be collected from the three routine depth intervals (0 to 0.5 ft below pavement, 
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CHRIS CHRISTIE 
Governor 

KIM GUADAGNO 

Lt. Governor 

John Occhipinti 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Bureau of Case Management 

40 I East State Street 

P.O. Box420/Mai1Code401-05F 

Trnnton, NJ 08625-0028 
Phone#: 609-633-1455 

Fax#: 609-633-1439 

BRAC Environmental Coordinator 
OACSIM - U.S. Army Fort Monmouth 
PO Box 148 
Oceanport, NJ 07757 

June 16, 2015 

BOB MARTIN 
Commissioner 

Re: Final Environmental Condition of Property Supplemental Phase II Site Investigation 
Work Plan Addendum for Parcels 34, 50, 51, 52, 66, 80 and 83 dated February 2015 
Fort Monmouth 
Oceanport, Monmouth County 
PI G000000032 

Dear Mr. Occhipinti: 

The New Jersey Department of Environmental Protection (Department) has completed review of 
the referenced report, received March 2, 2015, prepared by Parsons Government Services Inc. 
(Parsons), on behalf of the U.S. Army Engineering and Support Center, Huntsville (USAESCH). 
As indicated in the report, activities are to be performed with the goal of Decision Document 
acceptance in compliance with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), the National Contingency Plan (NCP), 40 CFR Part 300, and "to the 
extent possible to meet the requirements of New Jersey Administrative Code (NJAC) 7:26E 
Technical Requirements for Site Remediation", as well as support closure of environmental sites 
to facilitate transfer of real property. 

The workplan describes Site Investigation activities to be performed at the ECP Parcels 
referenced above. Comments and questions are as follows: 

Tables 3.1 and 3.2 also will require revision based upon the following comments. 

Parcel 34/Building 2567/FTMM-58 

Section 2. 4.1, Page B4-line 2 - Although this office agrees with the statement "post excavation 
soil samples were collected ... and analyzed for TPHCs, VOCs, and lead", review of historic 

New Jersey is an Equal Opportunity Employer, Printed on Recycled Paper and Recyclable 
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REGULATORY CORRESPONDENCE CONCERNING 

PARCEL 83 UNDERGROUND STORAGE TANKS 
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No Further 
Action Request, Site Investigation Report Addendum for the ECP Parcel 83 Underground 
Storage Tanks, Fort Monmouth, NJ 

 Page 2 of 4 of the submittal indicates certain USTs specifically mentioned in 
previous NJDEP comments are not included in this submittal as there are no USTs associated with 
the particular buildings, specifically Buildings 66, 281 or 479. In reviewing this submittal, the UST 
referenced as near Building 281 appears to have been addressed via remedial activities at UST 108-
7; see below for comment regarding same. USTs at (former) Buildings 66 and 479 (and 478) are 
shown in the 1956 Fuel Storage map, Appendix O, of the '07 ECP, as well as indicated as "high 
potential UHOTs" in Figure 2 of the July 2014 UHOT Investigation Report. Unless all tanks, former 
and/or current, have been evaluated in accordance with the applicable regulations and guidance 
documents, the NJDEP cannot comment as to the potential absence or presence of a petroleum 
discharge associated with those tanks. 

As indicated in the submittal, numerous underground storage tanks (USTs) 
have previously received a designation of No Further Action (NFA) required. Based upon a review of 
the referenced submittal, it is also agreed NFA is necessary for the following USTs: 

DEPARTMENT OF THE ARMY
OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT 

U.S. ARMY FORT MONMOUTH 
P.O. 148 

OCEANPORT, NEW JERSEY 07757 
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• UST 49-76 & UST-49-77; #01-05-24-1004-1; each 5000 g gasoline (Attachment E)
• UST 63B aka UST 63-2; 1000 g #2 fuel (Attachment F) 
• UST 108A aka 108-7; 1000 g #2 fuel (Attachment I)
• UST 116B aka UST 116-9; #97-04-10-1409-35; 1000 g #2 fuel; NFAed 10/23/00; ECP

Parcel 85; additional sampling performed in May 2010 indicates NFA remains appropriate
(Attachment J) 

• UST 117C aka UST 117-72; #84-04-28-1944-21; 1000 g #2 fuel; ECP Parcel 86
(Attachment K) 

• USTs 161 – Parcel 87 (Attachment L) 
o UST 161-68; 550 g waste oil
o UST 161-14; 1000 g #2 fuel; #93-03-12-2158-30

• UST 167-18; 1000 g #2 diesel (Attachment M)
• USTs 273 aka 009001-65,66 & 67 (Attachment N) 

o UST 273-65; 6000 g diesel
o UST 273-66;  10,000 gasoline
o UST 273-67; 10,000 g gasoline
o Note – the NFA is applicable to the USTs only, not the dispenser/s, which were

reported as used with the AST fuel storage system which replaced USTs 273 until
subsequent AST closure in 2011

• UST 483-55; #97-03-19-1359-16; previously NFAed 10/23/00; additional sampling
performed in May 2010 indicates NFA remains appropriate (Attachment P)

UST 80-6 was a #2 fuel tank which was granted an NFA by the Department on 
August 29, 2000. Ground water contamination at FTMM-56 unrelated to #2 fuel was monitored on a 
quarterly basis for many years. Submittal of analytical results from the additional round of ground 
water sampling as per the DEP's July 3, 2014 comment letter are pending. 

Attachment H references five USTs which were removed in April of 1993, and 
lists just over a page with descriptive bullets of documents reported to include remedial activities 
relative to these USTs, concluding that reported results support site characterization work is 
complete. The submittal, however, includes no results; comments regarding adequacy of 
characterization and recommendations as to additional action are therefore not possible at this time. 
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March 2012 Army Response to 
NJDEP Correspondence Letter Dated October 28, 2008

DEPARTMENT OF THE ARMY
OFFICE OF ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT 

U.S. ARMY FORT MONMOUTH 
P.O. 148 

OCEANPORT, NEW JERSEY 07757 
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Final Appendix B 
RI/FS Report for Parcels 83, 103, 104 and 108 Soil Boring Logs 

Fort Monmouth, BRAC 05 Facility Appendix B September 2020 
Contract Number W912DY-09-D-0062, Task Order 0012 

APPENDIX B 
Soil Boring Logs 





































































































BORING NUMBER:
P83-A1

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.5' Gravel, Black

A1-A 0.5-3' Sandy Clay with gravel, Tan Brown/Green
1

2 A1-B

3 A1-C 3' Sand, Tan Brown, wet

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: 3' TO: 8' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.01.5-2.0'

SP

0.0

124976
SHAW ENVIRONMENTAL & 

INFRASTRUCTURE

12/14/2007

0-0.5'

2"

100% GW
SM/GW

2.5-3.0'

 BORING LOG 

P83-A1        



BORING NUMBER:
P83-A2

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 4.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-0.5' asphalt, gravel
0.5-2' Gravel with sand, Tan Brown/Orange

1 A2-A

2 A2-B 2.1-coal seam
2.3-4' Silty Sand, Green/Tan Brown, wet

3

4 A2-C End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.5-1.0'

2"

100%
GW 0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/14/2007

0.01.5-2.0'
SM

3.5-4.0'

 BORING LOG 

P83-A2         



BORING NUMBER:
P83-A3

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-0.5' asphalt, gravel
0.5-1' Sand and Gravel

1 A3-A 1-4' Sandy Clay, Green, wet

2 A3-B

3
A3-C

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: 3' TO: 8' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.0

3-3.5'

1.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/14/2007

2"

100%
GW
SM0.5-1.0'

 BORING LOG 

P83-A3          



BORING NUMBER:
P83-A4

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-0.5' asphalt, gravel
0.5-2' Gravel with sand, Tan Brown/Orange

1 A4-A

2 A4-B 2-4' Silty Sand, Green/Tan Brown, wet

3
A4-C

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.0

3-3.5'

1.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/14/2007

2"

100%
GW

SM

0.5-1.0'

 BORING LOG 

P83-A4          



BORING NUMBER:
P83-A5

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 6.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-1' Silty Sand, Grey
A5-A

1 1-4' Silty Sand, Tan Brown/Green

2 A5-B

3

4
4 4-6.5' Silty Sand, Tan Brown/Green

5

6
A5-C 6.5-8' Sand and Silt with gravel, Brown, wet

7

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: 5' TO: 10' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SM
0-0.5'

2"

100% SM
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/14/2007

SM/GP

0.0

0.0SM

1.5-2.0'

6-6.5'

 BORING LOG 

P83-A5          



BORING NUMBER:
P83-B1

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 2.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-0.5' Gravel and Sand, Black
B1-A 0.5-2' Gravel and fines, Grey/Green

1

2 B1-B 2-2.25' coal
B1-C 2.25-2.5' granite and fines, white

3 2.5-4' Fines with Gravel, Grey Green/Brown, wet

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

2-2.5'

0-0.5'

2"

100% GP
GM 0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/14/2007

0.01.5-2.0'

GM

 BORING LOG 

P83-B1        



BORING NUMBER:
P83-B1

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/14/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-1' Sandy Silt
B2-A

1 1-1.25' coal
1.25-3.75' Silt and Sand, Tan/Green, wet

2 B2-B

3 B2-C
3.75-4' Sand and Silt, Dark Brown, wet

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/14/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.01.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/14/2007

0-0.5'

2"

100% SM

2.5-3.0'

SM

SM

 BORING LOG 

P83-B2      



BORING NUMBER:
P83-B3

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/15/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-0.5' Sand and Silt with organics, Dark Brown
B3-A 0.5-1' incinerator ash

1 1' coal layer
1.25-2.5' Sandy Silt

2 B3-B
2.5' coal layer

3 2.5-4' Sandy Silt, Green/Tan, wet
B3-C

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/15/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SM

0-0.5'

2"

100% SM
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/15/2007

0.0

3-3.5'

1.5-2.0'

SM

 BORING LOG 

P83-B3      



BORING NUMBER:
P83-B4

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/15/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 6.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-0.5' Sand with silt with organics, Brown
B4-A 0.5-1.5' Gravel and Sand, coal

1
1.5-4' Silt and Sand, Tan Grey

2 B4-B

3

4
4 4-6.5' Silty Sand with gravel, Tan Brown

5

6 B4-C
6.5-8' Sand, Orange, wet

7

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/15/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

5.5-6.0'

0.0

0.0SM/GP

1.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/15/2007

SP

0-0.5'

2"

100% SM
GW

SM

 BORING LOG 

P83-B4     



BORING NUMBER:
P83-B5

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/15/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 7.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm

0 0-1' Asphalt

1 1-2' Silty Sand, Grey Green
B5-A

2 B5-B 2-4' Silty Sand with gravel, Tan Brown

3

4
4 4-6.5' Silty Sand with gravel, Tan Brown

5

6
6.5-8' Sand, Orange, wet

7
B5-C

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/15/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SM

SM/GP
1-1.5'

2"

100%
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/15/2007

SP

0.0

0.0SM/GP

1.5-2.0'

7-7.5'

 BORING LOG 

P83-B5     



BORING NUMBER:
P83-SB1

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/19/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 5.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' Sand with gravel, Brown

SB1-A
1 1-2.5' Silty Sand with gravel, Green Grey

2 SB1-B
2.5-4' Sand, Brown

3

4
4 4-8' Sand, Brown

5
SB1-C

6 wet

7

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/19/2007

RISER FROM: NA TO: NA SCREEN FROM: 5' TO: 10' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.0

0.0SW

5-5.5'

1.5-2.0'
SW

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/19/2007

0-0.5'

2"

100% SP

SM/GP

 BORING LOG 

P83-SB1   



BORING NUMBER:
P83-SB2

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/19/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 5.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' Sand with gravel, Yellow

SB2-A
1 1-2' Sand and Silt, Grey with Red

2 SB2-B 2-4' Sand, Brown/Yellow

3

4
4 4-8' Sand, Brown

5
SB2-C

6 wet

7

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/19/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SM

SW

0-0.5'

2"

100% SW
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/19/2007

0.0

0.0SW

5-5.5'

1.5-2.0'

 BORING LOG 

P83-SB2    



BORING NUMBER:
P83-SB3

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/17/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 4.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' asphalt

1 1-1.5' Sand and Silt, Brown Yellow
SB3-A 1.5-4' Silty Sand, Green/Grey, wet

2 SB3-B

3

4 SB3-C End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/17/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.01.5-2.0'

3.5-4.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/17/2007

2"

100%

SM
SM1-1.5'

 BORING LOG 

P83-SB3      



BORING NUMBER:
P83-SB4

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/17/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 4.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.5' Silty Sand and organics

SB4-A 0.5-3' Sand and Silt, Black
1

2 SB4-B

3 3-4' Silty Clay with sand, Green/Grey, wet

4 SB4-C End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/17/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0-0.5'

2"

100% SM
SM 0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/17/2007

0.01.5-2.0'

CL/SP

3.5-4.0'

 BORING LOG 

P83-SB4     



BORING NUMBER:
P83-SB5

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/18/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.75' Sandy Silt with organics

SB5-A 0.75-4' Silty Sand, Green Brown, little gravel
1

2 SB5-B

3
SB5-C wet

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/18/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0-0.5'

2"

100% SM
SM 0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/18/2007

0.0

3-3.5'

1.5-2.0'

 BORING LOG 

P83-SB5        



BORING NUMBER:
P83-SB6

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/18/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1.5' Quartz Gravel and Silty Sand

SB6-A
1

1.5-4' Silty Sand, Green Grey
2 SB6-B

3
SB6-C wet

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/18/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.0

3-3.5'

1.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/18/2007

0-0.5'

2"

100% GM

SM

 BORING LOG 

P83-SB6    



BORING NUMBER:
P83-SB7

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/18/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 2.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' Silty Sand and organics, Dark Brown

SB7-A
1 1-2.5' Silty Sand, Tan Brown

2 SB7-B
SB7-C 2.5-4' Gravel, wet

3

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/18/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SM

2-2.5'

0-0.5'

2"

100% SM
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/18/2007

0.01.5-2.0'
GW

 BORING LOG 

P83-SB7      



BORING NUMBER:
P83-SB8

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/19/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 4.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' Sand and Gravel, Tan Grey

SB8-A
1 1-2' Sand and crushed Gravel, Black

2 SB8-B 2-3' Sand, Red Brown

3 3-4' Sandy Silt Clay, Grey/Green, wet

4 SB8-C End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/19/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.01.5-2.0'

CL

3.5-4.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/19/2007

0-0.5'

2"

100% GW

SW/GP

SW

 BORING LOG 

P83-SB8    



BORING NUMBER:
P83-SB9

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/17/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 4.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' asphalt

1 SB9-A 1-2' Sand, Red Brown

2 SB9-B 2-4' no recovery

3

4
4 4-8' Silty Sand, Green

5 SB9-C
wet

6

7 SB10-D

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/17/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SP0.5-1.0'

2"

100%
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/17/2007

0.0

0.0SM

1.5-2.0'

6.5-7.0'

4.5-5.0'

 BORING LOG 

P83-SB9      



BORING NUMBER:
P83-SB10

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/15/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 5.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.5' Silty Sand and Gravel, Black

SB10-A 0.5-2' Silty Sand, Green/Tan
1

2 SB10-B 2-4' no recovery

3

4
4 4-8' Silty Sand, Black Green, strong petroleum odor

5
SB10-C wet

6

7 SB10-D

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/15/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

45.0
6.5-7.0'

0.0

20.0SM

5-5.5'

1.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/15/2007

0-0.5'

2"

100% SM/GP
SM

100%

 BORING LOG 

P83-SB10       



BORING NUMBER:
P83-SB11

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/18/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1.5' Silty Sand, organics, Dark Brown

SB11-A
1

1.5' Gravel
2 SB11-B 1.6-4' Silty Sand, Brown/Green

3
SB11-C wet

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/18/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.0

3-3.5'

1.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/18/2007

0-0.5'

2"

100% SM

SM
GW

 BORING LOG 

P83-SB11    



BORING NUMBER:
P83-SB12

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/17/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1' Sand and Gravel

SB12-A
1 1' coal, sand

1.25-2.5' Sandy Silt, Green/Orange
2 SB12-B

2.5-4' Silty Sand, Green/Grey, wet
3

SB12-C
4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/17/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SM

0-0.5'

2"

100% GW
0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/17/2007

0.0

3-3.5'

1.5-2.0'
SM

 BORING LOG 

P83-SB12        



BORING NUMBER:
P83-SB13

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/17/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 4.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1.5' Silty Sand and organics

SB13-A
1

1.5-4' Silty Sand with gravel, wet
2 SB13-B

3

4 SB13-C End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/17/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.01.5-2.0'

3.5-4.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/17/2007

0-0.5'

2"

100% SM

SM/GP

 BORING LOG 

P83-SB13      



BORING NUMBER:
P83-SB14

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/18/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.5' Sand and organics, Brown

SB14-A 0.5-1.5' Sand, Black, Gravel, White
1

1.5-2.5' Sand and ash, Black
2 SB14-B

2.5-3.5' Sands with silt, Brown
3

SB14-C 3.5-4' Sand, Red, wet
4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/18/2007

RISER FROM: NA TO: NA SCREEN FROM: 4' TO: 9' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.0

3-3.5'

1.5-2.0'
SM

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/18/2007

0-0.5'

2"

100% SP
SW/GW

SP

SP

 BORING LOG 

P83-SB14      



BORING NUMBER:
P83-SB15

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/18/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 3.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.5' Sand and Silt and organics, Brown

SB15-A 0.5-0.75' Sand, Black
1 0.75-1' Sand, Red Orange

1-2.5' Silty Sand, Green Brown
2 SB15-B

2.5-4' Silty Sand, Yellow Brown
3

SB15-C wet
4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/18/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SW
SM

0-0.5'

2"

100% SM
SP 0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/18/2007

0.0

3-3.5'

1.5-2.0'
SM

 BORING LOG 

P83-SB15     



BORING NUMBER:
P83-SB16

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/19/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 2.5'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-1.5' Sand and Gravel, Black/Brown

SB16-A
1

1.5-2' Silty Sand, and granite Gravel, Black/Green
2 SB16-B 2-4' Silty Sand, Green Brown, wet

SB16-C
3

4 End of Exploration
4

5

6

7

8
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: No START DATE: 12/19/2007

RISER FROM: NA TO: NA SCREEN FROM: NA TO: NA END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

0.01.5-2.0'

0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/19/2007

0-0.5'

2"

100% SW/GW

SM
SM/GM

2-2.5'

 BORING LOG 

P83-SB16    



BORING NUMBER:
P83-SB17

PROJECT: US Army BRAC 2005 Site Investigation JOB NUMBER:

CLIENT: USACE

LOCATION: Main Post, FTMM, NJ

DRILLER: Frank Accorsi
CONTRACTOR: TVS

FIELD REP: C.A

SAMPLER CASING CORE BARREL DEPTH OF GROUNDWATER
TYPE Geoprobe MacroCore --- DATE 12/19/07'

SIZE (ID) ---
HAMMER WEIGHT NA --- Groundwater Depth (feet): 6.0'

HAMMER FALL NA ---
SAMPLE

DEPTH No. DEPTH REC USC Symbol DESCRIPTION OF MATERIALS PID
(feet) ppm
0 0-0.5' Sand and Gravel, Black

SB17-A 0.5-1' Silty Sand with gravel, Green Grey
1 1-3.75' Silty Sand, Green Grey

2 SB17-B

3
3.75-4' Sand, Brown Orange

4
4 4-8' Sand, Brown Orange

5

6 SB17-C wet

7

8 End of Exploration
8

9

10

11

12
12

13

14

15

16

DRILLING RIG TYPE: Truck-mounted Geoprobe Rig SURFACE ELEVATION:

TEMPORARY WELL INSTALLED: Yes START DATE: 12/19/2007

RISER FROM: NA TO: NA SCREEN FROM: 6' TO: 11' END DATE:

NOTES:

PID measurements were taken in 6'' intervals
Depths measured from ground surface
NA=not applicable

SP

SM
0-0.5'

2"

100% SP/GW
SM/GW 0.0

124976SHAW ENVIRONMENTAL & 
INFRASTRUCTURE

12/19/2007

0.0

0.0SP

1.5-2.0'

5.5-6.0'

 BORING LOG 

P83-SB17
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3.21 Parcel 83 – Northeast MP – Former 
Photoprocessing, Former Vehicle Maintenance, 
Former Coal Storage and Railroad Unloading, 
Maintenance Shops 

3.21.1 Site Description 
This parcel is located in the northeastern portion of the MP and is associated with 
numerous current and former industrial processes and motor pool operations, including: 
former vehicle wash platforms; former photoprocessing and printing plants; current and 
former vehicle maintenance areas; former heating plants; former refrigerant repair; 
former coal storage; and current and former carpentry, plumbing, and electrical shops. 

Historic motor pool operations associated with this parcel include activities at former 
Bldg 44; former Bldgs 64, 159, 161, and 163; and Bldg 166.  Former building locations 
are depicted on Plan No. 504 – Sanitary Sewer System (1944) provided in Appendix G.  
Former Bldg 44 was a motor vehicle maintenance and repair facility per the 1980 
Installation Assessment (40).  The building was located directly east of the southeast 
corner of Bldg 116.  No other information was obtained for this former building during 
record searches.  Former Bldg 64, located north of Bldg 167, was identified as a motor 
vehicle and heavy equipment repair facility in the 1950s (16,25).  Former Bldgs 159, 
159a, 159b were the roads and grounds shop with motor vehicle and large equipment 
repair facilities located in the northeast corner of the MP behind Bldgs 167 and 173.  
U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) archive 
reports noted motor pool operations in this building including testing and tuning of 
engines, cleaning of parts with kerosene, steam cleaning using alkali products, 
acetylene welding, and general automotive maintenance (24,25).  Former Bldgs 161 
and 163 served as the Post transportation motor pool and were located directly south of 
Bldg 159.  USACHPPM archives noted motor pool operations in this building, including 
testing and tuning engines, battery charging, acetylene welding, parts cleaning with 
kerosene, and outdoor steam cleaning of vehicles with alkaline cleaners (16,24,25,41).  
Bldg 166 was formerly a motor vehicle repair shop for maintenance and repair of large 
diesel engines, including charging and filling of batteries with sulfuric acid.  

Former Bldg 197 was utilized for lawn mower repair, and a 1993 USAEHA air report 
lists a TCE parts cleaner having been present at this facility (35).  Bldg 197 was 
formerly located across the street from Bldg 280 in the northern portion of the MP. 

Bldg 279 is a former vehicle repair shop and currently houses heating, ventilation, and 
air conditioning (HVAC) and plumbing shops.  The HVAC portion of the building is 
where vehicle maintenance was formerly conducted.  Operations described included 
vehicle testing and repair, parts cleaning and battery charging (15,16,24,25,30,39).  
Motor Pool operations included former waste oil ASTs and TCE parts cleaners.  All TCE 
parts cleaners were eliminated from use (MP and CWA) in February 1994 under 
Environmental Program Requirements Project FM0094F088.   
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Historically, Bldg 280 has been used as a carpentry shop in support of post 
maintenance.  The building has also been used as a paint shop including use and 
storage of paint thinner, lead-based paint, oil-based paint, aerosol paint cans, and 
aerosol solvent cans.  According to the 1999 chemical inventory, this building also 
housed a welding shop.  Machining, grinding, welding, soldering, and blacksmithing 
have also been reported in Bldg 280 since the 1950s (15,24).  At the time of the 2006 
VSIs, Bldg 280 was still utilized as carpentry and metals/welding shops.  

Bldg 281 was used for repairing refrigerant-containing equipment from the 1950s into 
the 1970s.  Chemicals utilized included carbon tetrachloride, Freon (and other 
refrigerants), methyl chloride, sulfur dioxide, Varsol, and methyl chloroform 
(trichloroethane).  Bldg 281 also housed a machine shop where machining and 
blacksmithing was performed, and silver brazing occasionally using cadmium-containing 
brazing wire was reported in 1973. 

Bldg 483 was historically used for soldering and parts cleaning using organic solvents 
and dry cleaning fluid.  Bldg 483 was demolished prior to 1997.  Bldg 485 was used for 
the cleaning and repair of electrical equipment.  Historical operational use of the 
building included using organic solvents (15,16,25,39).  Bldg 485 was demolished in 
1997 (42). 

Solvents were previously used for cleaning vehicle parts at various locations throughout 
FTMM.  Both the military and its contractors operated solvent parts cleaners.  These 
solvent parts cleaners consisted of a tank and sink with a nozzle.  The military used 
Super Agitine in its parts cleaners, while the contractor used Siloo Tyme II.  Each parts 
cleaner held about 30 gallons of fluid, which was reused until it needed changing.  Fluid 
changes occurred every 4 months to every 3 years depending on location and usage 
(35).   

The potential for a release to the environment from shop operations includes the use of 
solvents, petroleum products, and metals when waste handling procedures may not 
have been sufficiently protective to preclude a release to the environment.  Additional 
information pertaining to this parcel can be found in Section 3.3, Section 3.4.1.1, Table 
3-3, Section 4.3.2.1.1, Section 4.3.2.1.2, Section 4.3.2.1.3, Section 4.3.2.1.7, Section 
5.1.1, Section 5.1.1.2, Section 5.1.1.2.1, Section 5.1.1.2.3, Section 5.2.1, Section 5.4.2, 
Section 5.5.2, Section 5.8, Section 5.12, Section 5.13.1, Section 5.13.3, Section 5.13.8, 
Table 5-2, Table 5-5, Table 5-16, Appendix E, Appendix G, and Appendix J of the 
Phase I ECP (1). 

Historic site plans, aerial photographs, and information obtained during personnel 
interviews indicate a coal storage area formerly existed adjacent to the RR in the 
northern-most portion of the Parcel 83 in the vicinity of Bldg 75.  The potential coal 
storage area was identified along the RR line in aerial photographs taken in 1940, 1947, 
1969, 1970, and 1974. 

Electrical transformers were previously stored in an area east of Bldg 173 in the early to 
mid-1990s.  The transformers were either new or in workable condition and classified as 
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Non-PCB.  All transformers were removed from the area in the mid-1990s, but no 
environmental sampling has been conducted in the area.     

Data gaps identified to be investigated in Parcel 83 include potential historic releases 
from former motor vehicle maintenance and repair facilities (Bldg 166 and former Bldgs 
44, 64, 159, 161, 163, 197, and 483), previous shop activities (Bldgs 279, 280, 281, and 
former Bldg 485), the previous coal storage area, and the former electrical transformer 
storage location east of Bldg 173. 

3.21.2 Previous Investigations 
Specific activities and buildings identified in this parcel have not been previously 
investigated. 

3.21.3 Site Investigation Sampling 
The following soil and groundwater sampling was conducted in order to determine the 
impact of historic building operations in the area of former vehicle maintenance and 
shop facilities.  See Table 3.21-1 for a summary of field activities and Figure 3.21-1 for 
sample locations. 

Geoprobe® Investigation 

Soil and groundwater samples were collected in December 2007 throughout Parcel 83.  
A total of 27 surface and 33 subsurface soil samples (including five duplicate samples) 
were collected from 27 distinct Geoprobe® borings (Figure 3.21-1).  Surface soil 
samples for non-VO analysis were collected from the 0- to 6-inch interval bgs.  For 
borings located in paved areas, non-VO surface soil samples were collected from the 0- 
to 6-inch interval directly below the pavement sub-base.  Surface soil samples collected 
for VO analysis were collected from the 18- to 24-inch bgs interval.  Subsurface soil 
samples were collected from the 6-inch interval directly above the water table.  Field 
screening of soil boring cores was conducted using a PID/FID meter.  Olfactory 
evidence of impacted soil was noted at boring location P83-SB10 and one additional 
subsurface sample P83-SB10-D was collected. 

A total of 14 groundwater samples (including two duplicate samples) were collected 
from 12 distinct temporary wells that were installed with the Geoprobe® rig (Figure 
3.21-1), and one groundwater sample was collected from existing well 161MW01.  
Temporary wells were installed downgradient of site-specific AOCs and were 
constructed of PVC with 5 ft of factory-slotted screen. 

Surface Soil Investigation 

Surface soil samples were collected in December 2007 in Parcel 83.  Samples were 
collected in order to determine if any contamination exists from potential electrical 
transformer releases.  A total of four surface soil samples were collected from four 
distinct hand augered borings located east of Bldg 173 at a former electrical transformer 
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storage location (Figure 3.21-1).  Surface soil samples for non-VO analysis were 
collected from the 0- to 6-inch interval bgs. 

Table 3.21-1 presents a summary of all field activities, and all sample locations are 
provided on Figure 3.21-1.  A summary of sampling activities, including sample IDs, 
collection dates, analytical parameters, and methods of analysis, is provided in Table 
3.21-2. 

Table 3.21-1 
Parcel 83 Sampling Location, Rationale and Analytical 

Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83SS-A1 
through 
83SS-B5        
(10 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval from the Geoprobe® soil boring grid 
(conducted on 100-ft centers) to investigate the 
former coal storage location.  If the sample 
location was paved, the sample was collected 
from the 0- to 6-inch interval below the pavement 
sub-base.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-A1 
through 
83SB-B5           
(12 samples – 
includes 2 
duplicate 
samples) 

Subsurface 
soil 

Soil samples were collected from the 6-inch 
interval directly above the water table (depths 
ranging from 2.0 to 6.0 ft bgs) from each 
Geoprobe® soil boring in the grid (conducted on 
100-ft centers) to investigate the former coal 
storage location.  Field screening of the entire 
Geoprobe® soil core was conducted using PID 
and FID meters.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-A1, 
A3, A5 

(4 samples – 
includes 1 
duplicate 
sample) 

Groundwater Groundwater samples were collected from the 
specified Geoprobe® soil borings in the grid to 
investigate the former location of coal storage. 

TCL+30 (w/o 
pesticides/PCBs), 
TAL Metals 

83SS-1 and 2 
(2 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval from Geoprobe® borings located in 
the vicinity of former Bldg 44 – motor vehicle 
maintenance and repair facility. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-1 and 2 

(3 samples – 
includes 1 
duplicate 
sample) 

Subsurface 
soil 

Soil samples collected from the 6-inch interval 
directly above the water table (depth 5.0 to 5.5 ft 
bgs) from Geoprobe® borings located in the 
vicinity of former Bldg 44 – motor vehicle 
maintenance and repair facility.  Field screening of 
the entire Geoprobe® soil core was conducted 
using PID and FID meters.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-1 

(2 samples – 
includes 1 
duplicate 
sample) 

Groundwater A groundwater sample was collected from the 
vicinity of former Bldg 44 – motor vehicle 
maintenance and repair facility. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83SS-3:7 

(5 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval from Geoprobe® borings located 
south of Bldg 159 and east of Bldgs 167 and 173 
to evaluate previous motor repair and fueling 
activities at former Bldgs 64, 159, 161 and 163. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-3 
through 
83SB-7 

(6 samples – 
includes 1 
duplicate 
sample) 

Subsurface 
soil 

Soil samples were collected from the 6-inch 
interval directly above the water table (depths 
ranging from 2.5 to 4.0 ft bgs) from Geoprobe® 
borings located south of Bldg 159 and east of 
Bldgs 167 and 173 to evaluate previous motor 
repair and fueling activities at former Bldgs 64, 
159, 161, and 163.  Field screening of the entire 
Geoprobe® soil core was conducted using 
PID/FID meters.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-3, 5, 7 
and 
monitoring 
well 
161MW01 

(4 samples) 

Groundwater Groundwater samples were collected from the 
vicinity of former motor repair and fueling activities 
at former Bldgs 64, 159, 161 and 163. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

161MW01 also 
included PCBs 
but not pesticides

83SS-8 

(1 sample) 

Surface soil A soil sample was collected from the 0- to 6-inch 
bgs interval from Geoprobe® borings located 
directly east of service door entrance to Bldg 166 
to evaluate potential release from historical motor 
vehicle maintenance and repair activities that 
occurred in the building. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-8 

(1 sample) 

Subsurface 
soil 

A soil sample was collected from the 6-inch 
interval directly above the water table (depth 3.5 
to 4.0 ft bgs) from Geoprobe® borings located 
directly east of service door entrance to Bldg 166 
to evaluate potential release from historical motor 
vehicle maintenance and repair activities that 
occurred in the building.  Field screening of the 
entire Geoprobe® soil core was conducted using 
PID/FID meters.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-8 

(1 sample) 

Groundwater A groundwater sample was collected from a 
Geoprobe® boring located directly east of service 
door entrance to Bldg 166 to evaluate potential 
release from historical motor vehicle maintenance 
and repair activities that occurred in the building. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-9:11 
(3 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval from Geoprobe® borings located in 
vicinity of service entrances to Bldgs 279 and 280 
to evaluate potential releases from previous 
vehicle maintenance and shop activities. 

TCL+30 (w/o 
pesticides), TAL 
Metals 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83SB-9, 10, 
and 11 
(4 samples) 

Subsurface 
soil 

Soil samples were collected from the 6-inch 
interval directly above the water table (depths 
ranging from 3.0 to 7.0 ft bgs) from Geoprobe® 
borings located in vicinity of service entrances to 
Bldgs 279 and 280 to evaluate potential releases 
from previous vehicle maintenance and shop 
activities.  Field screening of the entire 
Geoprobe® soil core was conducted using 
PID/FID meters.   

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-10 

(1 sample) 

Groundwater A groundwater sample was collected from a 
Geoprobe® boring located in vicinity of service 
entrances to Bldg 279 to evaluate potential 
releases from previous vehicle maintenance and 
shop activities. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-12 and 
13 
(2 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval from Geoprobe® borings located in 
vicinity of Bldg 281 and former Bldg 485 to 
evaluate potential releases from previous HVAC 
maintenance and solvent cleaning activities. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-12 and 
13 
(2 samples) 

Subsurface 
soil 

Soil samples were collected from the 6-inch 
interval directly above the water table (depths 
ranging from 3.0 to 4.0 ft bgs) from Geoprobe® 
borings located in vicinity of Bldg 281 and former 
Bldg 485 to evaluate potential releases from 
previous HVAC maintenance and solvent cleaning 
activities.  Field screening of the entire 
Geoprobe® soil core was conducted using 
PID/FID meters. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83GW-12 

(1 sample) 

Groundwater A groundwater sample was collected from a 
Geoprobe® boring located in vicinity of Bldg 281 
and former Bldg 485 to evaluate potential 
releases from previous HVAC maintenance and 
solvent cleaning activities. 

TCL+30 (w/o 
pesticides/PCBs) 

83SS-14 
through 
83SS-17 
(4 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval from Geoprobe® borings located in 
vicinity of former Bldgs 197 and 483 to evaluate 
potential releases from previous engine 
maintenance and solvent cleaning activities. 

TCL+30 (w/o 
pesticides), TAL 
Metals 

83SB-14 
through 
83SB-17 
(5 samples – 
includes 1 
duplicate 
sample) 

Subsurface 
soil 

Soil samples were collected from the 6-inch 
interval directly above the water table (depths 
ranging from 2.0 to 6.0 ft bgs) from Geoprobe® 
borings located in vicinity of former Bldgs 197 and 
483 to evaluate potential releases from previous 
engine maintenance and solvent cleaning 
activities.  Field screening of the entire 
Geoprobe® soil core was conducted using 
PID/FID meters.   

TCL+30 (w/o 
pesticides), TAL 
Metals 
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Sample 
Location 

Sample 
Media  

Sample Location Rationale Analytical Suite 

83GW-14, 
83GW-17 
(2 samples) 

Groundwater Groundwater samples were collected from 
Geoprobe® borings located in vicinity of former 
Bldgs 197 and 483 to evaluate potential releases 
from previous engine maintenance solvent 
cleaning activities. 

TCL+30 (w/o 
pesticides/PCBs), 
TBA 

83SS-18 
through 
83SS-21 
(4 samples) 

Surface soil Soil samples were collected from the 0- to 6-inch 
bgs interval to investigate the former electrical 
transformer storage location east of Bldg 173. 

PCBs, TPHC 

 

Geoprobe® Investigation Results 

Soil 

As summarized in Table 3.21-4, a total of nine VOs, 25 B/Ns, and 21 metals were 
detected in Parcel 83 soil samples.  The VOs were detected at concentrations below the 
NJDEP NRDCSCC.  Four of the 25 B/Ns detected in soil (benzo[a]anthracene, 
benzo[a]pyrene, benzo[b]fluoranthene, and dibenz[a,h]anthracene) were detected in 
nine soil samples (P83-A1-A, P83-A2-A, P83-A3-A, P83-A4-A, P83-B3-A, P83-B5-A, 
P83-SB4-A, P83-SB9-C, and P83-SB12-A) at concentrations exceeding NJDEP 
NRDCSCC and their respective MPBC.  Of the 21 metals detected, two (arsenic and 
lead) were detected at concentrations exceeding NJDEP NRDCSCC and their 
respective MPBC.  The parent material at FTMM is glauconitic soil of the Tinton and 
Red Bank sands and their fluvially- and tidally-reworked equivalents (47).  Total arsenic 
levels in glauconite-bearing soils in New Jersey have been reported to range up to 131 
mg/kg, with a median concentration of 30 mg/kg (21).  Anthropogenic influences on 
arsenic levels in the soil include the use of pesticides and herbicides.  Arsenic was a 
common constituent of herbicides and pesticides in the past.  As a result of these 
natural and anthropogenic influences, arsenic is not considered a COC in soil.  One 
metal (lead) and four B/Ns (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, 
and dibenzo[a]anthracene) are identified as COCs in soil at Parcel 83.  

Groundwater 

As shown in Table 3.21-5, seven VOs were detected in Parcel 83 groundwater 
samples.  All seven VOs (acetone, carbon disulfide, 1,2-dichloroethane, MTBE, TBA, 
toluene, and xylenes) were detected at concentrations below the NJDEP GWQC.  

A total of 13 B/Ns were detected in Parcel 83 groundwater samples.  Of the 13 B/Ns 
detected, bis(2-ethylhexyl)phthalate was the only compound detected above the GWQC 

of 3 µg/L.  It was detected in P83-A1 at a concentration of 5.00 µg/L and in the duplicate 

sample from this location P83-A1DUP at a concentration of 4.00 µg/L.  A commonly 
used plasticizer, bis(2-ethylhexyl)phthalate, is present in a wide variety of plastic 
products, is commonly detected in field and laboratory QC samples, and was detected 
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at a low concentration in the field and method blanks associated with P83-A1.  
Therefore, it is not considered a COC in groundwater at Parcel 83. 

A total of 18 metals were detected in Parcel 83 groundwater samples.  Of the 18 metals 
detected, five (aluminum, arsenic, iron, manganese, and sodium) were detected above 
the respective GWQC. 

Four common, naturally occurring metal constituents, aluminum, iron, manganese, and 
sodium, were detected in Parcel 83 groundwater samples.  Due to the naturally 
elevated levels of these native metals in the groundwater, aluminum, iron, and 
manganese are not considered COCs..   

Arsenic was detected at a concentration exceeding the NJDEP GWQC of 3 µg/L in one 

sample, P83-A1 DUP (5.04 µg/L).  The other groundwater sample collected at this 
location had an arsenic detection below the GWQC.  The arsenic concentrations did not 

exceed the MPBC of 89.3 µg/L.  In addition, arsenic is associated with the native 
glauconitic sands (48).  The elevated arsenic concentrations in the native soil in turn 
influence the arsenic levels in groundwater.  Thus, arsenic is not considered a COC in 
groundwater.  

Surface Soil (hand auger) Investigation Results 

Surface soil samples collected via hand auger were analyzed for PCBs and TPHC. 

As summarized in Table 3.21-3, TPHC was detected in three of the four surface soil 
samples.  TPHC was detected at concentrations below the NJDEP NRDCSCC and 
RDCSCC in all three surface soil samples.  No PCBs were detected in the four 
samples. 

3.21.4 Summary and Conclusions 
Further evaluation is recommended for COCs identified in soil (benzo[a]anthracene, 
benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and lead).  No COCs 
were identified in groundwater within Parcel 83.  Benzo[a]anthracene, benzo[a]pyrene, 
benzo[b]fluoranthene, and dibenz[a,h]anthracene are PAHs.  PAHs are contained in 
asphalt and are commonly detected in soil under asphalt pavement.  Re-collection of 
samples at locations that are currently paved and/or were paved in the past will be 
conducted as part of the further evaluation to determine if the PAHs detected in soil are 
attributable to asphalt. 
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BLANK TRIP TRIP BLANK-SO 12/14/07 - -- -- X

SOIL GEOPROBE P83-A1-A 12/14/07 8:20 0.0 0.5 X X X

SOIL GEOPROBE P83-A1-B 12/14/07 8:25 1.5 2.0 X

SOIL GEOPROBE P83-A1-C 12/14/07 8:30 2.5 3.0 X X X X

SOIL GEOPROBE P83-A2-A 12/14/07 9:40 0.5 1.0 X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-A2-B 12/14/07 9:50 1.5 2.0 X

SOIL GEOPROBE P83-A2-C 12/14/07 10:00 3.5 4.0 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-A3-A 12/14/07 10:40 0.5 1.0 X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-A3-B 12/14/07 10:50 1.5 2.0 X

SOIL GEOPROBE P83-A3-C 12/14/07 11:00 3.0 3.5 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-A4-A 12/14/07 11:35 0.0 0.5 X X X

SOIL GEOPROBE P83-A4-B 12/14/07 11:45 1.5 2.0 X

SOIL GEOPROBE P83-A4-C 12/14/07 11:55 3.0 3.5 X X X X

SOIL GEOPROBE P83-A5-A 12/14/07 12:20 0.0 0.5 X X X

SOIL GEOPROBE P83-A5-B 12/14/07 12:30 1.5 2.0 X

SOIL GEOPROBE P83-A5-C 12/14/07 12:40 6.0 6.5 X X X X

SOIL GEOPROBE P83-B1-A 12/14/07 13:50 0.0 0.5 X X X

SOIL GEOPROBE P83-B1-B 12/14/07 14:00 1.5 2.0 X

SOIL GEOPROBE P83-B1-C 12/14/07 14:10 2.0 2.5 X X X X

SOIL GEOPROBE P83-B1-C DUPLICATE 12/14/07 14:10 2.0 2.5 X X X X

BLANK FIELD FIELD BLANK-SO 12/14/07 14:20 -- -- X X X X

SOIL GEOPROBE P83-B2-A 12/14/07 14:40 0.0 0.5 X X X

SOIL GEOPROBE P83-B2-B 12/14/07 14:50 1.5 2.0 X

SOIL GEOPROBE P83-B2-C 12/14/07 15:00 2.5 3.0 X X X X

Table 3.21-2
Parcel 83 Sample and Analytical Summary
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Table 3.21-2
Parcel 83 Sample and Analytical Summary

SOIL GEOPROBE P83-B3-A 12/15/07 8:40 0.0 0.5 X X X

SOIL GEOPROBE P83-B3-B 12/15/07 8:50 1.5 2.0 X

SOIL GEOPROBE P83-B3-C 12/15/07 9:00 3.0 3.5 X X X X

BLANK TRIP TRIP BLANK 12/15/07 - -- -- X

SOIL GEOPROBE P83-B4-A 12/15/07 9:30 0.0 0.5 X X X

SOIL GEOPROBE P83-B4-B 12/15/07 9:40 1.5 2.0 X

SOIL GEOPROBE P83-B4-C 12/15/07 9:50 5.5 6.0 X X X X

SOIL GEOPROBE P83-B5-A 12/15/07 10:30 1.0 1.5 X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-B5-B 12/15/07 10:40 1.5 2.0 X

SOIL GEOPROBE P83-B5-C 12/15/07 10:50 7.0 7.5 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-B5-C DUPLICATE 12/15/07 10:50 7.0 7.5 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-SB10-A 12/15/07 11:50 0.0 0.5 X X X

SOIL GEOPROBE P83-SB10-B 12/15/07 12:00 1.5 2.0 X

SOIL GEOPROBE P83-SB10-C 12/15/07 12:10 5.0 5.5 X X X X

SOIL GEOPROBE P83-SB10-D 12/15/07 12:20 6.5 7.0 X X X X TPHC collected due to elevated field screening results.

BLANK FIELD FIELD BLANK 12/15/07 12:15 -- -- X X X X Mercury analyzed out of holding time.

BLANK TRIP TRIP BLANK-SO 12/17/07 8:30 -- -- X

BLANK FIELD FIELD BLANK-SO 12/17/07 16:00 -- -- X X X X

SOIL GEOPROBE P83-SB9-A 12/17/07 10:50 1.0 1.5 X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-SB9-B 12/17/07 11:00 1.5 2.0 X

SOIL GEOPROBE P83-SB9-C 12/17/07 11:10 4.5 5.0 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-SB13-A 12/17/07 11:40 0.0 0.5 X X X

SOIL GEOPROBE P83-SB13-B 12/17/07 11:50 1.5 2.0 X
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Table 3.21-2
Parcel 83 Sample and Analytical Summary

SOIL GEOPROBE P83-SB13-C 12/17/07 12:00 3.5 4.0 X X X X

SOIL GEOPROBE P83-SB12-A 12/17/07 13:40 0.0 0.5 X X X

SOIL GEOPROBE P83-SB12-B 12/17/07 13:50 1.5 2.0 X

SOIL GEOPROBE P83-SB12-C 12/17/07 14:00 3.0 3.5 X X X X

SOIL GEOPROBE P83-SB3-A 12/17/07 14:30 1.0 1.5 X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-SB3-B 12/17/07 14:40 1.5 2.0 X

SOIL GEOPROBE P83-SB3-C 12/17/07 14:50 3.5 4.0 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-SB3-C DUPLICATE 12/17/07 14:50 3.5 4.0 X X X X

Sample depth in field documentation was recorded from top of 

soil.  Reported bgs depths adjusted to account for surface 

asphalt and sub-base.

SOIL GEOPROBE P83-SB4-A 12/17/07 15:30 0.0 0.5 X X X

SOIL GEOPROBE P83-SB4-B 12/17/07 15:40 1.5 2.0 X

SOIL GEOPROBE P83-SB4-C 12/17/07 15:50 3.5 4.0 X X X X

BLANK TRIP TRIP BLANK-AQ 12/17/07 6:30 -- -- X

BLANK FIELD FIELD BLANK-AQ 12/17/07 7:30 -- -- X X X

GW GEOPROBE P83-A1 12/17/07 8:00 3.0 8.0 X X X

GW GEOPROBE P83-A1 DUPLICATE 12/17/07 8:00 3.0 8.0 X X X

GW GEOPROBE P83-A3 12/17/07 8:30 3.0 8.0 X X X

GW GEOPROBE P83-A5 12/17/07 9:00 5.0 10.0 X X X

BLANK TRIP TRIP BLANK 12/18/07 8:30 -- -- X

BLANK FIELD FIELD BLANK 12/18/07 15:55 -- -- X X X X TPHC field blank not collected.

SOIL GEOPROBE P83-SB11-A 12/18/07 8:45 0.0 0.5 X X X

SOIL GEOPROBE P83-SB11-B 12/18/07 8:55 1.5 2.0 X

SOIL GEOPROBE P83-SB11-C 12/18/07 9:05 3.0 3.5 X X X X

SOIL GEOPROBE P83-SB5-A 12/18/07 10:50 0.0 0.5 X X X

SOIL GEOPROBE P83-SB5-B 12/18/07 11:00 1.5 2.0 X

SOIL GEOPROBE P83-SB5-C 12/18/07 11:10 3.0 3.5 X X X X

SOIL GEOPROBE P83-SB6-A 12/18/07 11:30 0.0 0.5 X X X
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Table 3.21-2
Parcel 83 Sample and Analytical Summary

SOIL GEOPROBE P83-SB6-B 12/18/07 11:40 1.5 2.0 X

SOIL GEOPROBE P83-SB6-C 12/18/07 11:50 3.0 3.5 X X X X

SOIL GEOPROBE P83-SB7-A 12/18/07 12:10 0.0 0.5 X X X

SOIL GEOPROBE P83-SB7-B 12/18/07 12:20 1.5 2.0 X

SOIL GEOPROBE P83-SB7-C 12/18/07 12:30 2.5 3.0 X X X X

SOIL GEOPROBE P83-SB14-A 12/18/07 14:45 0.0 0.5 X X X

SOIL GEOPROBE P83-SB14-B 12/18/07 14:55 1.5 2.0 X

SOIL GEOPROBE P83-SB14-C 12/18/07 15:05 3.0 3.5 X X X X

SOIL GEOPROBE P83-SB14-C DUPLICATE 12/18/07 15:05 3.0 3.5 X X X X

SOIL GEOPROBE P83-SB15-A 12/18/07 15:30 0.0 0.5 X X X

SOIL GEOPROBE P83-SB15-B 12/18/07 15:40 1.5 2.0 X

SOIL GEOPROBE P83-SB15-C 12/18/07 15:50 3.0 3.5 X X X X

SOIL HAND AUGER P83-SS21 12/18/07 13:15 0.0 0.5 X X

SOIL HAND AUGER P83-SS20 12/18/07 13:25 0.0 0.5 X X

SOIL HAND AUGER P83-SS19 12/18/07 13:35 0.0 0.5 X X

SOIL HAND AUGER P83-SS18 12/18/07 13:45 0.0 0.5 X X

BLANK TRIP TRIP BLANK 12/19/07 8:50 -- -- X

BLANK FIELD FIELD BLANK 12/19/07 16:00 -- -- X X X X

SOIL GEOPROBE P83-SB16-A 12/19/07 8:30 0.0 0.5 X X X

SOIL GEOPROBE P83-SB16-B 12/19/07 8:40 1.5 2.0 X

SOIL GEOPROBE P83-SB16-C 12/19/07 8:50 2.0 2.5 X X X X

SOIL GEOPROBE P83-SB17-A 12/19/07 9:15 0.0 0.5 X X X

SOIL GEOPROBE P83-SB17-B 12/19/07 9:25 1.5 2.0 X

SOIL GEOPROBE P83-SB17-C 12/19/07 9:35 5.5 6.0 X X X X

SOIL GEOPROBE P83-SB1-A 12/19/07 10:20 0.0 0.5 X X X

SOIL GEOPROBE P83-SB1-B 12/19/07 10:30 1.5 2.0 X

SOIL GEOPROBE P83-SB1-C 12/19/07 10:40 5.0 5.5 X X X X

SOIL GEOPROBE P83-SB1-C DUPLICATE 12/19/07 10:40 5.0 5.5 X X X X

SOIL GEOPROBE P83-SB2-A 12/19/07 11:30 0.0 0.5 X X X

SOIL GEOPROBE P83-SB2-B 12/19/07 11:40 1.5 2.0 X
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Table 3.21-2
Parcel 83 Sample and Analytical Summary

SOIL GEOPROBE P83-SB2-C 12/19/07 11:50 5.0 5.5 X X X X

SOIL GEOPROBE P83-SB8-A 12/19/07 13:10 0.0 0.5 X X X

SOIL GEOPROBE P83-SB8-B 12/19/07 13:20 1.5 2.0 X

SOIL GEOPROBE P83-SB8-C 12/19/07 13:30 3.5 4.0 X X X X

BLANK TRIP TRIP BLANK-AQ 12/20/07 8:00 -- -- X

BLANK FIELD FIELD BLANK-AQ 12/20/07 10:00 -- -- X X X

GW GEOPROBE P83-GW-1 12/20/07 10:30 5.0 10.0 X X

GW GEOPROBE P83-GW-1 DUPLICATE 12/20/07 10:30 5.0 10.0 X X

GW GEOPROBE P83-GW-3 12/20/07 11:00 4.0 9.0 X X

GW GEOPROBE P83-GW-5 12/20/07 11:30 4.0 9.0 X X

GW GEOPROBE P83-GW-7 12/20/07 12:00 4.0 9.0 X X

GW GEOPROBE P83-GW-8 12/20/07 13:30 4.0 9.0 X X

GW GEOPROBE P83-GW-10 12/20/07 14:00 4.0 9.0 X X

GW GEOPROBE P83-GW-12 12/20/07 14:30 4.0 9.0 X X

GW GEOPROBE P83-GW-14 12/20/07 15:00 4.0 9.0 X X

GW GEOPROBE P83-GW-17 12/20/07 15:30 6.0 11.0 X X

GW MONITORING WELL 161-MW-01 12/20/07 16:00 5.2 15.2 X X X

X = Sample analyzed for the indicated analytical parameter suite
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Sample ID Lab ID Sample Date

Depth

 (ft. bgs) Result MDL

NJDEP 

NRDCSCC
2 

(mg/kg)

NJDEP 

IGWSCC
3 

(mg/kg)

P83-SS18 7054025 12/18/07 0.0-0.5 181 81 10000 10000

P83-SS19 7054024 12/18/07 0.0-0.5 111 82 10000 10000

P83-SS20 7054023 12/18/07 0.0-0.5 117 77 10000 10000

DUP = Duplicate sample.

ft. bgs = Feet below ground surface.

MDL = Method detection limit

mg/kg = milligram per kilogram.

1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D, 1999. 

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria (NRDCSCC) per NJAC 7:26D, 1999. 

3
  NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC) per NJAC 7:26D, 1999.

Table 3.21-3
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of TPHC Detected in Soil (mg/kg)
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Table 3.21-4
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Soil (mg/kg)

Sample ID: P83-A1-A P83-A1-B P83-A1-C P83-A2-A P83-A2-B P83-A2-C P83-A3-A P83-A3-B P83-A3-C P83-A4-A P83-A4-B P83-A4-C P83-A5-A P83-A5-B P83-A5-C

Lab ID: 7053203 7053204 7053205 7053206 7053207 7053208 7053209 7053210 7053211 7053212 7053213 7053214 7053215 7053216 7053217

Date Sampled: 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007

Depth (ft. bgs): 0.0-0.5 1.5-2.0 2.5-3.0 0.5-1.0 1.5-2.0 3.5-4.0 0.5-1.0 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 6.0-6.5

Chemical                                NRDCSCC
2

IGWSCC
3 Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Volatiles
Acetone 1000 100 NT 0.280 U 0.290 U NT 0.260 JB 1.300 B NT 1.300 B 0.170 JB NT 0.320 B 0.370 B NT 0.460 B 0.220 JB
Benzene 13 1 NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.290 U 0.290 U

Carbon disulfide NLE NLE NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.023 J 0.290 U

1,2-Dichloroethane 24 1 NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.290 U 0.290 U

Ethylbenzene 1000 100 NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.290 U 0.290 U

Methylene Chloride 210 1 NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.290 U 0.290 U

Toluene 1000 500 NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.029 J 0.290 U

Trichloroethylene 54 1 NT 0.280 U 0.290 U NT 0.270 U 0.300 U NT 0.280 U 0.280 U NT 0.250 U 0.280 U NT 0.290 U 0.290 U

Xylenes (Total) 1000 67 NT 0.850 U 0.880 U NT 0.800 U 0.890 U NT 0.830 U 0.830 U NT 0.740 U 0.840 U NT 0.860 U 0.870 U

Semi-Volatiles
Acenaphthene 10000 100 1.100 U NT 1.100 U 0.120 J NT 1.100 U 0.530 J NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

Acenaphthylene NLE NLE 1.500 NT 1.100 U 1.300 NT 1.100 U 0.550 J NT 1.200 U 0.810 J NT 1.200 U 0.065 J NT 1.200 U

Anthracene 10000 100 1.200 NT 1.100 U 1.200 NT 1.100 U 1.100 NT 1.200 U 0.810 J NT 0.075 J 0.110 J NT 1.200 U

Benzo[a]anthracene 4 500 7.000 NT 0.110 J 5.500 NT 0.075 J 2.22 NT 0.110 J 4.100 NT 0.230 J 0.530 J NT 1.200 U

Benzo[a]pyrene 0.66 100 7.500 NT 0.120 J 5.000 NT 1.100 U 1.900 NT 0.100 J 3.700 NT 0.210 J 0.440 J NT 1.200 U

Benzo[b]fluoranthene 4 50 9.700 NT 0.160 J 7.700 NT 1.100 U 2.900 NT 0.180 J 5.000 NT 0.280 J 0.940 J NT 1.200 U

Benzo[g,h,i]perylene NLE NLE 3.400 NT 1.100 U 1.700 NT 1.100 U 0.600 J NT 1.200 U 1.600 NT 1.200 U 1.100 U NT 1.200 U

Benzo[k]fluoranthene 4 500 3.800 NT 0.052 J 2.400 NT 1.100 U 0.860 J NT 1.200 U 2.000 NT 0.092 J 0.230 J NT 1.200 U

bis(2-chloroethyl)ether 3 10 1.100 U NT 1.100 U 1.100 U NT 1.100 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

bis(2-Ethylhexyl)phthalate 210 100 1.100 U NT 0.290 J 0.330 J NT 0.330 J 0.350 J NT 0.310 J 1.200 U NT 0.370 J 0.380 J NT 0.270 J
Butyl benzyl phthalate 10000 100 1.100 U NT 1.100 U 1.100 U NT 1.100 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

4-Chloroaniline 4200 NLE 1.100 U NT 1.100 U 1.100 U NT 1.100 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

Chrysene 40 500 8.600 NT 0.150 J 6.500 NT 0.096 J 2.500 NT 0.150 J 5.000 NT 0.320 J 0.740 J NT 1.200 U

Dibenz[a,h]anthracene 0.66 100 1.100 U NT 1.100 U 0.680 J NT 1.100 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

Dibenzofuran NLE NLE 1.100 U NT 1.100 U 0.087 J NT 1.100 U 0.380 J NT 1.200 U 1.200 U NT 1.200 U 0.075 J NT 1.200 U

Diethyl phthalate 10000 50 1.100 U NT 1.100 U 1.100 U NT 1.100 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

Di-n-butylphthalate 10000 100 1.200 B NT 1.100 U 1.100 U NT 1.100 U 1.100 U NT 1.200 U 0.360 JB NT 1.200 U 1.100 U NT 1.200 U

Di-n-octyl phthalate 10000 100 1.100 U NT 1.100 U 1.100 U NT 1.100 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

Fluoranthene 10000 100 8.700 NT 0.150 J 9.400 NT 0.140 J 4.600 NT 0.260 J 7.100 NT 0.530 J 1.000 J NT 1.200 U

Fluorene 10000 100 1.100 U NT 1.100 U 0.087 J NT 1.100 U 1.100 J NT 1.200 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U

Indeno[1,2,3-cd]pyrene 4 500 3.100 NT 1.100 U 1.700 NT 1.100 U 0.510 J NT 1.200 U 1.400 NT 1.200 U 0.190 J NT 1.200 U

2-Methylnaphthalene NLE NLE 1.100 U NT 1.100 U 0.200 J NT 1.100 U 0.640 J NT 1.200 U 1.200 U NT 1.200 U 0.270 J NT 1.200 U

Naphthalene 4200 100 0.260 J NT 1.100 U 0.280 J NT 1.100 U 0.300 J NT 1.200 U 0.250 J NT 0.250 J 0.250 J NT 1.200 U

Phenanthrene NLE NLE 2.220 NT 1.100 U 3.000 NT 1.100 U 5.000 NT 0.260 J 2.600 NT 0.380 J 0.570 J NT 1.200 U

Pyrene 10000 100 12.000 NT 0.210 J 13.000 NT 0.160 J 6.200 NT 0.320 J 9.300 NT 0.700 J 1.100 J NT 1.200 U

PCBs
Aroclor 1260 2 50 0.0041 U NT 0.0041 U 0.0041 U NT 0.0042 U 0.0042 U NT 0.0040 U 0.0040 U NT 0.0041 U 0.0041 U NT 0.0042 U

Metals
Aluminum NLE NLE 11200 B NT 8860 B 5880 B NT 5400 B 5520 B NT 10900 B 6810 B NT 14700 B 8300 B NT 17200 B
Antimony 340 NLE 0.438 U NT 0.449 U 0.433 U NT 0.438 U 0.424 U NT 0.421 U 0.463 U NT 0.485 U 0.479 U NT 0.429 U

Arsenic 20 NLE 16.0 NT 4.63 3.59 NT 2.77 2.77 NT 6.49 7.04 NT 9.15 7.49 NT 9.99
Barium 47000 NLE 34.2 B NT 14.4 B 18.0 B NT 22.2 B 18.3 B NT 21.1 B 26.0 B NT 59.6 B 124 B NT 22.0 B
Beryllium 140 NLE 1.08 NT 1.22 0.184 NT 0.766 0.341 NT 1.35 0.410 NT 1.68 0.927 NT 2.39
Cadmium 100 NLE 0.042 U NT 0.043 U 0.289 B NT 0.042 U 0.217 B NT 0.040 U 0.660 NT 0.443 0.707 NT 0.760
Calcium NLE NLE 889 B NT 490 B 10400 B NT 837 B 1490 B NT 1060 B 2970 B NT 1880 B 2060 B NT 1730 B
Chromium (Total) NLE NLE 103 B NT 102 B 17.3 B NT 40.1 B 33.8 B NT 110 B 35.9 B NT 98.2 B 65.5 B NT 171 B
Cobalt NLE NLE 0.353 NT 0.639 1.77 NT 0.605 0.952 NT 0.629 4.15 NT 1.28 2.15 NT 2.19
Copper 45000 NLE 18.8 B NT 5.72 B 18.0 B NT 3.05 B 17.8 B NT 4.62 B 52.2 B NT 8.36 B 34.5 B NT 5.95 B
Iron NLE NLE 39800 B NT 40000 B 11000 B NT 18500 B 13400 B NT 45500 B 19100 NT 39900 27200 NT 72900
Lead 800 NLE 18.6 NT 0.363 U 11.7 NT 2.17 35.2 NT 0.935 95.8 NT 7.79 252 NT 0.347 U

Magnesium NLE NLE 4300 B NT 4140 B 1300 B NT 1610 B 1280 B NT 4520 B 3340 B NT 5170 B 2920 B NT 8770 B
Manganese NLE NLE 22.5 B NT 29.8 B 52.1 B NT 56.9 B 44.9 B NT 32.0 B 127 B NT 86.0 B 76.0 B NT 49.0 B
Mercury 270 NLE 0.107 U NT 0.108 U 0.111 U NT 0.114 U 0.112 U NT 0.116 U 0.118 U NT 0.114 U 0.13 NT 0.110 U

Nickel (Soluble Salts) 2400 NLE 7.11 NT 5.80 6.73 NT 4.08 6.21 NT 5.76 0.661 U NT 8.82 B 9.23 B NT 16.8 B
Potassium NLE NLE 9600 NT 9870 710 NT 3300 2060 NT 10700 1970 B NT 10000 B 5830 B NT 20100 B
Selenium 3100 NLE 0.646 U NT 0.663 U 0.640 U NT 0.647 U 0.626 U NT 0.622 U 0.683 U NT 0.716 U 0.707 U NT 0.633 U

Sodium NLE NLE 37.939 U NT 38.914 U 37.559 U NT 37.979 U 36.747 U NT 36.52 U 40.086 U NT 42.037 U 41.486 U NT 37.168 U

Vanadium 7100 NLE 52.4 NT 53.3 20.5 NT 28.1 24.0 NT 59.1 49.5 NT 57.6 40.5 NT 92.1
Zinc 1500 NLE 67.5 NT 54.6 299 NT 35.6 193 NT 47.4 230 B NT 61.6 B 199 B NT 74.8 B
1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. B = The compound was found in the associated method blank as well as in the sample.

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. D = Sample was diluted.

3 
 NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

DUP = Duplicate Sample. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

ft. bgs = Feet below ground surface. U = The compound was analyzed for but not detected.

NLE = No limit established. NT = Not tested.

Bold = Analyte was detected. mg/kg = milligram per kilogram.

Shaded = Concentration exceeds level of concern. �(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).

Analytical Results
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Table 3.21-4
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Soil (mg/kg)

Sample ID: P83-B1-A P83-B1-B P83-B1-C P83-B1-C DUP P83-B2-A P83-B2-B P83-B2-C P83-B3-A P83-B3-B P83-B3-C P83-B4-A P83-B4-B P83-B4-C P83-B5-A P83-B5-B

Lab ID: 7053218 7053219 7053220 7053202 7053222 7053223 7053224 7053401 7053402 7053403 7053406 7053407 7053408 7053409 7053410

Date Sampled: 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/14/2007 12/15/2007 12/15/2007 12/15/2007 12/15/2007 12/15/2007 12/15/2007 12/15/2007 12/15/2007

Depth (ft. bgs): 0.0-0.5 1.5-2.0 2.0-2.5 2.0-2.5 0.0-0.5 1.5-2.0 2.5-3.0 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 5.5-6.0 1.0-1.5 1.5-2.0

Chemical                              NRDCSCC
2

IGWSCC
3 Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Volatiles
Acetone 1000 100 NT 0.580 B 0.280 U 0.340 U NT 0.500 B 0.150 JB NT 0.880 1.200 NT 1.300 1.300 NT 1.200
Benzene 13 1 NT 0.330 0.280 U 0.340 U NT 0.300 U 0.310 U NT 0.260 U 0.300 U NT 0.015 J 0.280 U NT 0.270 U

Carbon disulfide NLE NLE NT 0.015 J 0.280 U 0.340 U NT 0.300 U 0.310 U NT 0.260 U 0.300 U NT 0.270 U 0.280 U NT 0.270 U

1,2-Dichloroethane 24 1 NT 0.260 U 0.280 U 0.340 U NT 0.300 U 0.310 U NT 0.260 U 0.300 U NT 0.270 U 0.280 U NT 0.270 U

Ethylbenzene 1000 100 NT 0.220 J 0.280 U 0.340 U NT 0.300 U 0.310 U NT 0.260 U 0.300 U NT 0.023 J 0.280 U NT 0.270 U

Methylene Chloride 210 1 NT 0.260 U 0.280 U 0.340 U NT 0.300 U 0.310 U NT 0.260 U 0.300 U NT 0.270 U 0.280 U NT 0.270 U

Toluene 1000 500 NT 1.200 0.280 U 0.340 U NT 0.300 U 0.038 J NT 0.260 U 0.300 U NT 0.067 J 0.280 U NT 0.270 U

Trichloroethylene 54 1 NT 0.260 U 0.280 U 0.340 U NT 0.300 U 0.310 U NT 0.260 U 0.300 U NT 0.270 U 0.280 U NT 0.270 U

Xylenes (Total) 1000 67 NT 1.400 0.850 U 1.020 U NT 0.910 U 0.920 U NT 0.790 U 0.910 U NT 0.307 J 0.840 U NT 0.800 U

Semi-Volatiles
Acenaphthene 10000 100 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

Acenaphthylene NLE NLE 1.000 U NT 1.200 U 1.100 U 0.140 J NT 1.200 U 0.072 J NT 1.200 U 1.200 U NT 1.200 U 0.130 J NT

Anthracene 10000 100 1.000 U NT 1.200 U 1.100 U 0.100 J NT 1.200 U 0.110 J NT 1.200 U 1.200 U NT 1.200 U 0.140 J NT

Benzo[a]anthracene 4 500 1.000 U NT 1.200 U 0.130 J 0.500 J NT 1.200 U 0.770 J NT 1.200 U 0.250 J NT 0.100 J 0.690 J NT

Benzo[a]pyrene 0.66 100 1.000 U NT 1.200 U 0.110 J 1.200 U NT 1.200 U 0.730 J NT 1.200 U 0.270 J NT 1.200 U 0.680 J NT

Benzo[b]fluoranthene 4 50 1.000 U NT 0.120 J 0.160 J 1.000 J NT 1.200 U 1.300 NT 1.200 U 0.480 J NT 0.140 J 1.000 J NT

Benzo[g,h,i]perylene NLE NLE 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

Benzo[k]fluoranthene 4 500 1.000 U NT 1.200 U 0.072 J 1.200 U NT 1.200 U 0.410 J NT 1.200 U 0.130 J NT 1.200 U 0.710 J NT

bis(2-chloroethyl)ether 3 10 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 0.240 J NT

bis(2-Ethylhexyl)phthalate 210 100 0.740 J NT 0.310 J 1.100 U 0.510 J NT 0.300 J 0.480 JB NT 0.410 JB 0.500 JB NT 0.180 JB 0.660 JB NT

Butyl benzyl phthalate 10000 100 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

4-Chloroaniline 4200 NLE 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

Chrysene 40 500 1.000 U NT 0.100 J 0.180 J 0.850 J NT 1.200 U 0.970 J NT 1.200 U 0.290 J NT 0.100 J 0.970 J NT

Dibenz[a,h]anthracene 0.66 100 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

Dibenzofuran NLE NLE 1.000 U NT 1.200 U 1.100 U 0.240 J NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 0.070 J NT

Diethyl phthalate 10000 50 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 0.073 JB 1.200 U NT 1.200 U 1.000 U NT

Di-n-butylphthalate 10000 100 1.000 U NT 1.200 U 2.22 B 1.200 U NT 1.200 U 0.460 JB NT 0.460 JB 0.290 JB NT 0.760 JB 0.410 JB NT

Di-n-octyl phthalate 10000 100 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

Fluoranthene 10000 100 1.000 U NT 0.190 J 0.280 J 0.710 J NT 1.200 U 1.300 NT 1.200 U 0.390 J NT 0.200 J 1.000 J NT

Fluorene 10000 100 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

Indeno[1,2,3-cd]pyrene 4 500 1.000 U NT 1.200 U 1.100 U 1.200 U NT 1.200 U 0.260 J NT 1.200 U 1.200 U NT 1.200 U 1.000 U NT

2-Methylnaphthalene NLE NLE 0.190 J NT 1.200 U 1.100 U 0.860 J NT 1.200 U 0.230 J NT 1.200 U 1.200 U NT 1.200 U 0.140 J NT

Naphthalene 4200 100 0.090 J NT 1.200 U 1.100 U 0.550 J NT 1.200 U 0.160 J NT 1.200 U 1.200 U NT 1.200 U 0.140 J NT

Phenanthrene NLE NLE 0.100 J NT 0.090 J 0.130 J 0.910 J NT 1.200 U 0.520 J NT 1.200 U 0.120 J NT 0.160 J 0.760 J NT

Pyrene 10000 100 1.000 U NT 0.190 J 0.290 J 1.900 NT 1.200 U 1.700 NT 1.200 U 0.500 J NT 0.210 J 1.500 NT

PCBs
Aroclor 1260 2 50 0.0042 U NT 0.0041 U 0.0041 U 0.0041 U NT 0.0041 U 0.0041 U NT 0.0041 U 0.0041 U NT 0.0040 U 0.80 NT

Metals
Aluminum NLE NLE 15800 B NT 9660 B 8880 B 10400 B NT 13500 B 8880 B NT 12800 B 8910 B NT 18500 B 11300 B NT

Antimony 340 NLE 0.435 U NT 0.443 U 0.465 U 0.543 U NT 0.440 U 0.423 U NT 0.501 U 0.463 U NT 0.48 U 6.50 NT

Arsenic 20 NLE 4.87 NT 13.4 9.69 10.8 NT 7.93 7.12 NT 6.41 6.04 NT 5.93 7.34 NT

Barium 47000 NLE 28.3 B NT 34.3 B 35.5 B 52.1 B NT 18.4 B 81.4 B NT 32.5 B 33.7 B NT 24.6 B 182 B NT

Beryllium 140 NLE 0.282 NT 1.03 0.996 0.931 NT 1.88 0.752 NT 1.63 0.582 NT 1.91 0.942 NT

Cadmium 100 NLE 0.564 NT 0.312 0.044 U 0.709 NT 0.633 1.01 NT 0.277 0.445 NT 0.476 3.15 NT

Calcium NLE NLE 12800 B NT 875 B 757 B 2490 B NT 947 B 8590 B NT 430 B 3620 B NT 2320 B 979 B NT

Chromium NLE NLE 29.4 B NT 80.4 B 80.5 B 83.3 B NT 150 B 28.4 B NT 105 B 45.1 B NT 168 B 105 B NT

Cobalt NLE NLE 10.1 NT 0.571 0.824 2.78 NT 1.83 5.07 NT 1.13 1.31 NT 1.25 2.06 NT

Copper 45000 NLE 61.8 B NT 10.4 B 10.1 B 39.4 B NT 15.3 B 109 B NT 10.4 B 33.0 B NT 8.35 B 2930 EB NT

Iron NLE NLE 23000 NT 38700 36400 B 31800 NT 56800 16200 NT 46500 18700 NT 62900 38400 NT

Lead 800 NLE 7.95 NT 15.5 17.1 111 NT 0.869 103 NT 1.47 45.2 NT 1.57 972 NT

Magnesium NLE NLE 8580 B NT 4050 B 3760 B 3240 B NT 6730 B 4450 B NT 5350 B 2190 B NT 8360 B 3240 B NT

Manganese NLE NLE 266 B NT 24.7 B 16.4 B 122 B NT 44.7 B 292 B NT 32.3 B 111 B NT 55.2 B 110 B NT

Mercury 270 NLE 0.105 U NT 0.108 U 0.114 U 0.119 U NT 0.115 U 0.110 U NT 0.118 U 0.112 U NT 0.114 U 4.06 NT

Nickel 2400 NLE 23.2 B NT 5.52 B 7.25 12.0 B NT 20.2 B 18.7 B NT 7.41 B 9.75 B NT 7.96 B 46.1 B NT

Potassium NLE NLE 1800 B NT 8460 B 8330 5020 B NT 14900 B 1540 B NT 11600 B 3430 B NT 18000 B 6820 B NT

Selenium 3100 NLE 0.642 U NT 0.654 U 0.686 U 0.802 U NT 0.649 U 0.624 U NT 0.739 U 0.684 U NT 0.708 U 0.669 U NT

Sodium NLE NLE 1390 B NT 38.387 U 40.273 U 47.093 U NT 38.122 U 36.662 U NT 43.403 U 40.166 U NT 41.585 U 39.258 U NT

Vanadium 7100 NLE 123 NT 49.8 45.9 60.2 NT 73.8 34.5 NT 58.0 47.8 NT 92.7 44.8 NT

Zinc 1500 NLE 41.0 B NT 39.0 B 46.9 136 B NT 112 B 148 B NT 59.5 B 77.8 B NT 64.8 B 1100 B NT

1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. B = The compound was found in the associated method blank as well as in the sample.

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. D = Sample was diluted.

3 
 NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

DUP = Duplicate Sample. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

ft. bgs = Feet below ground surface. U = The compound was analyzed for but not detected.

NLE = No limit established. NT = Not tested.

Bold = Analyte was detected. mg/kg = milligram per kilogram.

Shaded = Concentration exceeds level of concern. �(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).

Analytical Results
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Table 3.21-4
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Soil (mg/kg)

Sample ID: P83-B5-C P83-B5-C DUP P83-SB1-A P83-SB1-B P83-SB1-C P83-SB1-C DUP P83-SB2-A P83-SB2-B P83-SB2-C P83-SB3-A P83-SB3-B P83-SB3-C P83-SB3-C DUP P83-SB4-A P83-SB4-B

Lab ID: 7053411 7053405 7054710 7054711 7054712 7054703 7054713 7054714 7054715 7053613 7053614 7053615 7053602 7053616 7053617

Date Sampled: 12/15/2007 12/15/2007 12/19/2007 12/19/2007 12/19/2007 12/18/2007 12/19/2007 12/19/2007 12/19/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007

Depth (ft. bgs): 7.0-7.5 7.0-7.5 0.0-0.5 1.5-2.0 5.0-5.5 5.0-5.5 0.0-0.5 1.5-2.0 5.0-5.5 1.0-1.5 1.5-2.0 3.5-4.0 3.5-4.0 0.0-0.5 1.5-2.0

Chemical                              NRDCSCC
2

IGWSCC
3 Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Volatiles
Acetone 1000 100 1.200 1.500 NT 0.710 0.270 U 1.000 NT 0.250 U 0.280 U NT 3.200 B 3.300 B 3.100 B NT 3.000 B
Benzene 13 1 0.270 U 0.380 U NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.250 U 0.260 U 0.270 U NT 0.250 U

Carbon disulfide NLE NLE 0.270 U 0.380 U NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.250 U 0.260 U 0.270 U NT 0.250 U

1,2-Dichloroethane 24 1 0.270 U 0.380 U NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.250 U 0.260 U 0.270 U NT 0.250 U

Ethylbenzene 1000 100 0.270 U 0.380 U NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.250 U 0.036 J 0.270 U NT 0.028 J
Methylene Chloride 210 1 0.270 U 0.380 U NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.073 JB 0.077 JB 0.089 JB NT 0.056 JB
Toluene 1000 500 0.270 U 0.033 J NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.250 U 0.022 J 0.270 U NT 0.250 U

Trichloroethylene 54 1 0.270 U 0.380 U NT 0.250 U 0.270 U 0.300 U NT 0.250 U 0.280 U NT 0.250 U 0.260 U 0.270 U NT 0.250 U

Xylenes (Total) 1000 67 0.810 U 1.150 U NT 0.760 U 0.810 U 0.900 U NT 0.750 U 0.850 U NT 0.740 U 0.050 J 0.060 J NT 0.047 J
Semi-Volatiles
Acenaphthene 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

Acenaphthylene NLE NLE 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 0.310 J NT

Anthracene 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 0.280 J NT

Benzo[a]anthracene 4 500 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.800 NT

Benzo[a]pyrene 0.66 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.900 NT

Benzo[b]fluoranthene 4 50 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 3.100 NT

Benzo[g,h,i]perylene NLE NLE 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 0.710 J NT

Benzo[k]fluoranthene 4 500 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 J NT

bis(2-chloroethyl)ether 3 10 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

bis(2-Ethylhexyl)phthalate 210 100 0.160 JB 0.410 JB 0.200 JB NT 0.180 JB 0.120 JB 0.120 JB NT 0.210 JB 0.240 JB NT 0.290 JB 1.200 U 0.240 JB NT

Butyl benzyl phthalate 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

4-Chloroaniline 4200 NLE 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 0.470 J 1.100 U NT

Chrysene 40 500 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.900 NT

Dibenz[a,h]anthracene 0.66 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

Dibenzofuran NLE NLE 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

Diethyl phthalate 10000 50 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

Di-n-butylphthalate 10000 100 0.580 JB 0.290 JB 0.084 JB NT 0.061 JB 1.200 U 1.000 U NT 0.059 JB 0.510 JB NT 1.300 B 0.380 JB 0.750 JB NT

Di-n-octyl phthalate 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 0.092 J NT 0.090 J 1.200 U 1.100 U NT

Fluoranthene 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 0.059 J 2.220 NT

Fluorene 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 1.100 U NT

Indeno[1,2,3-cd]pyrene 4 500 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 0.690 J NT

2-Methylnaphthalene NLE NLE 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.300 1.200 1.100 U NT

Naphthalene 4200 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.600 1.300 1.100 U NT

Phenanthrene NLE NLE 0.091 J 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 0.088 J 0.081 J 0.490 J NT

Pyrene 10000 100 1.200 U 1.200 U 1.100 U NT 1.200 U 1.200 U 1.000 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U 3.200 NT

PCBs
Aroclor 1260 2 50 0.0041 U 0.0039 U 0.004 U NT 0.0042 U 0.0041 U 0.0040 U NT 0.0040 U 0.0040 U NT 0.0041 U 0.0040 U 0.0040 U NT

Metals
Aluminum NLE NLE 19400 B 18500 B 8360 B NT 15000 B 15000 B 5530 B NT 13600 B 9120 B NT 13800 B 12400 B 10700 B NT

Antimony 340 NLE 0.485 U 0.483 U 0.434 U NT 0.448 U 0.48 U 0.472 U NT 0.498 U 0.422 U NT 0.476 U 0.468 U 0.490 U NT

Arsenic 20 NLE 10.3 10.8 3.07 NT 10.2 10.2 3.13 NT 11.4 5.09 NT 8.03 7.93 11.6 NT

Barium 47000 NLE 24.4 B 23.8 B 16.6 B NT 24.1 B 22.6 B 9.06 B NT 22.2 B 20.5 B NT 43.3 B 38.0 B 33.1 B NT

Beryllium 140 NLE 2.68 2.57 0.228 NT 2.06 2.10 0.191 NT 1.74 0.379 NT 1.40 1.22 0.647 NT

Cadmium 100 NLE 0.862 0.874 0.105 NT 0.312 0.250 0.045 U NT 0.0789 0.196 B NT 0.370 B 0.352 B 0.307 B NT

Calcium NLE NLE 725 B 741 B 471 B NT 407 B 430 B 289 B NT 544 B 335 B NT 1710 B 1320 B 2250 B NT

Chromium NLE NLE 207 B 202 B 23.6 NT 157 156 22.0 NT 136 91.9 NT 78.3 71.8 37.9 NT

Cobalt NLE NLE 2.16 2.27 0.849 NT 1.57 1.88 0.359 U NT 1.68 0.321 U NT 0.510 0.507 1.31 NT

Copper 45000 NLE 9.46 B 10.4 B 5.95 B NT 6.43 B 7.27 B 6.04 B NT 5.92 B 5.86 B NT 8.57 B 8.44 B 14.9 B NT

Iron NLE NLE 83200 80300 10400 B NT 59600 B 61800 B 10700 NT 52700 17300 B NT 35900 B 32000 B 24400 B NT

Lead 800 NLE 0.392 U 0.391 U 5.57 NT 0.363 U 0.389 U 4.18 NT 0.403 U 3.57 NT 11.8 12.2 35.2 NT

Magnesium NLE NLE 10200 B 9470 B 626 B NT 6800 B 7030 B 537 NT 5730 1080 B NT 4100 B 3690 B 1950 B NT

Manganese NLE NLE 32.0 B 30.2 B 39.2 B NT 50.5 B 52.7 B 29.8 B NT 51.9 B 23.3 NT 66.8 59.6 90.8 NT

Mercury 270 NLE 0.107 U 0.113 U 0.103 U NT 0.117 U 0.112 U 0.118 U NT 0.112 U 0.095 U NT 0.104 U 0.105 U 0.107 U NT

Nickel 2400 NLE 8.96 B 9.70 B 3.70 NT 7.32 7.65 3.09 NT 6.57 11.6 NT 9.17 11.3 9.44 NT

Potassium NLE NLE 23900 B 22200 B 1190 B NT 16700 B 16900 B 844 B NT 13000 B 2200 NT 7860 6830 2650 NT

Selenium 3100 NLE 0.716 U 0.713 U 0.641 U NT 0.662 U 0.709 U 0.696 U NT 0.735 U 0.623 U NT 0.703 U 0.691 U 0.723 U NT

Sodium NLE NLE 42.017 U 41.831 U 37.606 U NT 38.884 U 41.602 U 40.873 U NT 43.13 U 62.0 B NT 475 B 581 B 42.434 U NT

Vanadium 7100 NLE 104 99.7 26.2 NT 84.8 82.7 21.8 NT 74.8 42.8 NT 51.8 47.1 46.9 NT

Zinc 1500 NLE 79.1 B 84.2 B 14.3 B NT 65.0 B 66.0 B 24.0 B NT 50.2 B 37.8 NT 47.5 59.6 59.1 NT

1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. B = The compound was found in the associated method blank as well as in the sample.

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. D = Sample was diluted.

3 
 NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

DUP = Duplicate Sample. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

ft. bgs = Feet below ground surface. U = The compound was analyzed for but not detected.

NLE = No limit established. NT = Not tested.

Bold = Analyte was detected. mg/kg = milligram per kilogram.

Shaded = Concentration exceeds level of concern. �(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).

Analytical Results

July 2008 3-314



Table 3.21-4
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Soil (mg/kg)

Sample ID: P83-SB4-C P83-SB5-A P83-SB5-B P83-SB5-C P83-SB6-A P83-SB6-B P83-SB6-C P83-SB7-A P83-SB7-B P83-SB7-C P83-SB8-A P83-SB8-B P83-SB8-C P83-SB9-A P83-SB9-B

Lab ID: 7053618 7054007 7054008 7054009 7054010 7054011 7054012 7054013 7054014 7054015 7054716 7054717 7054718 7053604 7053605

Date Sampled: 12/17/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/19/2007 12/19/2007 12/19/2007 12/17/2007 12/17/2007

Depth (ft. bgs): 3.5-4.0 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 2.5-3.0 0.0-0.5 1.5-2.0 3.5-4.0 1.0-1.5 1.5-2.0

Chemical                              NRDCSCC
2

IGWSCC
3 Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Volatiles
Acetone 1000 100 3.800 B NT 0.110 J 0.110 J NT 0.076 J 0.270 U NT 0.150 J 0.180 J NT 0.300 U 0.290 U NT 5.000 B
Benzene 13 1 0.280 U NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.300 U 0.290 U NT 0.390 U

Carbon disulfide NLE NLE 0.280 U NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.098 J 0.290 U NT 0.390 U

1,2-Dichloroethane 24 1 0.280 U NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.330 0.290 U NT 0.390 U

Ethylbenzene 1000 100 0.280 U NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.300 U 0.290 U NT 0.390 U

Methylene Chloride 210 1 0.068 JB NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.300 U 0.290 U NT 0.120 JB
Toluene 1000 500 0.280 U NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.300 U 0.290 U NT 0.390 U

Trichloroethylene 54 1 0.280 U NT 0.320 U 0.290 U NT 0.250 U 0.270 U NT 0.240 U 0.270 U NT 0.300 U 0.290 U NT 5.800
Xylenes (Total) 1000 67 0.850 U NT 0.790 U 0.870 U NT 0.760 U 0.820 U NT 0.720 U 0.810 U NT 0.900 U 0.870 U NT 1.160 U

Semi-Volatiles
Acenaphthene 10000 100 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Acenaphthylene NLE NLE 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Anthracene 10000 100 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Benzo[a]anthracene 4 500 1.100 U 0.062 J NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 0.093 J 1.100 U NT 1.200 U 0.240 J NT

Benzo[a]pyrene 0.66 100 1.100 U 1.100 U NT 1.200 U 1.100 U NT 0.470 J 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Benzo[b]fluoranthene 4 50 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Benzo[g,h,i]perylene NLE NLE 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Benzo[k]fluoranthene 4 500 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

bis(2-chloroethyl)ether 3 10 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

bis(2-Ethylhexyl)phthalate 210 100 1.100 U 0.510 J NT 0.430 J 1.100 U NT 0.410 J 0.390 J NT 0.440 J 0.220 JB NT 0.150 JB 0.390 JB NT

Butyl benzyl phthalate 10000 100 1.100 U 0.220 J NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

4-Chloroaniline 4200 NLE 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Chrysene 40 500 1.100 U 0.089 J NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 0.120 J 1.100 U NT 1.200 U 0.360 J NT

Dibenz[a,h]anthracene 0.66 100 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Dibenzofuran NLE NLE 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Diethyl phthalate 10000 50 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Di-n-butylphthalate 10000 100 0.350 J 0.084 JB NT 0.220 JB 0.530 JB NT 0.250 JB 0.280 JB NT 0.091 JB 0.074 JB NT 1.200 U 0.920 JB NT

Di-n-octyl phthalate 10000 100 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Fluoranthene 10000 100 0.054 J 0.110 J NT 1.200 U 0.140 J NT 1.200 U 0.096 J NT 0.170 J 1.100 U NT 1.200 U 0.490 J NT

Fluorene 10000 100 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Indeno[1,2,3-cd]pyrene 4 500 1.100 U 1.100 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

2-Methylnaphthalene NLE NLE 1.100 U 1.100 U NT 1.200 U 0.370 J NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Naphthalene 4200 100 1.100 U 1.100 U NT 1.200 U 0.180 J NT 1.200 U 1.200 U NT 1.100 U 1.100 U NT 1.200 U 1.100 U NT

Phenanthrene NLE NLE 1.100 U 1.100 U NT 1.200 U 0.170 J NT 1.200 U 1.200 U NT 0.094 J 1.100 U NT 1.200 U 0.290 J NT

Pyrene 10000 100 1.100 U 0.140 J NT 1.200 U 0.280 J NT 1.200 U 0.130 J NT 0.180 J 1.100 U NT 1.200 U 0.580 J NT

PCBs
Aroclor 1260 2 50 0.0041 U 0.0041 U NT 0.0041 U 0.0041 U NT 0.0041 U 0.0041 U NT 0.0041 U 0.0040 U NT 0.0042 U 0.0040 U NT

Metals
Aluminum NLE NLE 16900 B 9970 B NT 12100 B 5070 B NT 12900 B 5250 B NT 10800 B 9520 B NT 18700 B 17500 B NT

Antimony 340 NLE 0.459 U 0.418 U NT 0.467 U 1.85 NT 0.492 U 0.472 U NT 0.479 U 0.414 U NT 0.453 U 8.42 NT

Arsenic 20 NLE 9.24 5.85 NT 8.74 5.65 NT 7.41 4.40 NT 8.94 6.18 NT 10.0 27.6 NT

Barium 47000 NLE 53.1 B 23.3 B NT 41.3 B 78.0 B NT 44.8 B 19.4 B NT 33.1 B 21.7 B NT 38.6 B 357 B NT

Beryllium 140 NLE 1.44 1.27 NT 1.12 0.442 NT 0.960 0.397 NT 0.940 0.440 NT 1.52 1.38 NT

Cadmium 100 NLE 0.384 B 0.216 NT 0.113 0.335 NT 0.0591 0.152 NT 0.0948 0.403 NT 0.287 0.896 B NT

Calcium NLE NLE 2280 B 1460 B NT 1360 B 1550 B NT 1090 B 1650 B NT 2320 B 1050 B NT 1330 B 16300 B NT

Chromium NLE NLE 89.6 99.9 NT 61.4 20.9 NT 54.1 33.4 NT 94.9 53.7 NT 104 55.6 NT

Cobalt NLE NLE 0.350 U 1.82 NT 0.596 3.33 NT 0.629 0.359 U NT 0.364 1.98 NT 1.17 7.35 NT

Copper 45000 NLE 11.7 B 21.1 B NT 8.76 B 118 B NT 6.65 B 11.0 B NT 27.0 B 29.3 B NT 9.52 B 1370 B NT

Iron NLE NLE 37300 B 37700 B NT 27100 B 17900 B NT 21800 B 13000 B NT 27800 B 17400 NT 51100 36600 B NT

Lead 800 NLE 8.74 20.5 NT 15.5 103 NT 14.4 16.0 NT 27.7 44.1 NT 4.15 1300 NT

Magnesium NLE NLE 4490 B 4110 B NT 3030 B 775 B NT 2480 B 1290 B NT 3900 B 1270 NT 4990 3310 B NT

Manganese NLE NLE 75.5 51.5 B NT 142 B 69.5 B NT 69.5 B 60.6 B NT 48.1 B 42.4 B NT 104 B 230 NT

Mercury 270 NLE 0.105 U 0.113 U NT 0.115 U 0.16 NT 0.110 U 0.118 U NT 0.111 U 0.097 U NT 0.107 U 0.110 U NT

Nickel 2400 NLE 9.56 6.91 NT 6.20 11.9 NT 7.61 3.59 NT 5.86 5.91 NT 8.19 31.0 NT

Potassium NLE NLE 8740 9390 B NT 4910 B 1300 B NT 3280 B 2320 B NT 6910 B 2400 B NT 12900 B 3260 NT

Selenium 3100 NLE 0.677 U 0.617 U NT 0.689 U 0.636 U NT 0.727 U 0.696 U NT 0.707 U 0.611 U NT 0.669 U 1.32 B NT

Sodium NLE NLE 39.769 U 36.221 U NT 40.462 U 37.365 U NT 306 B 40.873 U NT 41.505 U 35.851 U NT 39.303 U 35.868 U NT

Vanadium 7100 NLE 58.5 61.1 NT 41.9 21.9 NT 39.2 23.6 NT 54.2 47.8 NT 71.3 53.8 NT

Zinc 1500 NLE 56.4 107 B NT 47.5 B 63.2 B NT 43.7 B 45.7 B NT 61.3 B 58.2 B NT 51.1 B 393 NT

1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. B = The compound was found in the associated method blank as well as in the sample.

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. D = Sample was diluted.

3 
 NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

DUP = Duplicate Sample. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

ft. bgs = Feet below ground surface. U = The compound was analyzed for but not detected.

NLE = No limit established. NT = Not tested.

Bold = Analyte was detected. mg/kg = milligram per kilogram.

Shaded = Concentration exceeds level of concern. �(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).

Analytical Results
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Table 3.21-4
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Soil (mg/kg)

Sample ID: P83-SB9-C P83-SB10-A P83-SB10-B P83-SB10-C P83-SB10-D P83-SB11-A P83-SB11-B P83-SB11-C P83-SB12-A P83-SB12-B P83-SB12-C P83-SB13-A P83-SB13-B P83-SB13-C P83-SB14-A

Lab ID: 7053606 7053412 7053413 7053414 7053415 7054004 7054005 7054006 7053610 7053611 7053612 7053607 7053608 7053609 7054016

Date Sampled: 12/17/2007 12/15/2007 12/15/2007 12/15/2007 12/15/2007 12/18/2007 12/18/2007 12/18/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/18/2007

Depth (ft. bgs): 4.5-5.0 0.0-0.5 1.5-2.0 5.0-5.5 6.5-7.0 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 3.5-4.0 0.0-0.5

Chemical                              NRDCSCC
2

IGWSCC
3 Result Result Result Result Result Result Result Result Result Result Result Result Result Result Result

Volatiles
Acetone 1000 100 4.300 B NT 1.000 1.000 1.100 NT 0.081 J 0.092 J NT 4.200 B 3.400 B NT 4.100 B 3.700 B NT

Benzene 13 1 0.260 U NT 0.240 U 0.270 U 0.250 U NT 0.260 U 0.270 U NT 0.340 U 0.016 J NT 0.300 U 0.280 U NT

Carbon disulfide NLE NLE 0.260 U NT 0.240 U 0.270 U 0.250 U NT 0.260 U 0.270 U NT 0.340 U 0.270 U NT 0.300 U 0.280 U NT

1,2-Dichloroethane 24 1 0.260 U NT 0.240 U 0.270 U 0.250 U NT 0.260 U 0.270 U NT 0.340 U 0.270 U NT 0.300 U 0.280 U NT

Ethylbenzene 1000 100 0.260 U NT 0.240 U 0.270 U 0.250 U NT 0.260 U 0.270 U NT 0.340 U 0.077 J NT 0.300 U 0.020 J NT

Methylene Chloride 210 1 0.055 JB NT 0.240 U 0.023 J 0.250 U NT 0.260 U 0.270 U NT 0.110 JB 0.072 JB NT 0.093 JB 0.099 JB NT

Toluene 1000 500 0.260 U NT 0.240 U 0.270 U 0.250 U NT 0.260 U 0.270 U NT 0.340 U 0.110 J NT 0.300 U 0.061 J NT

Trichloroethylene 54 1 0.260 U NT 0.240 U 0.270 U 0.250 U NT 0.260 U 0.270 U NT 0.340 U 0.270 U NT 0.300 U 0.280 U NT

Xylenes (Total) 1000 67 0.780 U NT 0.720 U 0.800 U 0.760 U NT 0.790 U 0.810 U NT 1.020 U 0.294 J NT 0.890 U 0.063 J NT

Semi-Volatiles
Acenaphthene 10000 100 0.160 J 1.100 U NT 0.210 J 0.440 J 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Acenaphthylene NLE NLE 0.140 J 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 0.230 J NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Anthracene 10000 100 0.920 J 1.100 U NT 1.100 U 0.310 J 1.200 U NT 1.200 U 0.400 J NT 1.200 U 0.097 J NT 1.100 U 0.210 J
Benzo[a]anthracene 4 500 2.800 1.100 U NT 1.100 U 1.100 U 0.095 J NT 1.200 U 2.400 NT 1.200 U 0.410 J NT 0.180 J 0.200 J
Benzo[a]pyrene 0.66 100 2.400 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 2.000 NT 1.200 U 0.350 J NT 0.160 J 0.250 J
Benzo[b]fluoranthene 4 50 3.500 1.100 U NT 1.100 U 1.100 U 0.130 J NT 1.200 U 3.000 NT 1.200 U 0.610 J NT 0.260 J 0.410 J
Benzo[g,h,i]perylene NLE NLE 0.900 J 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Benzo[k]fluoranthene 4 500 1.300 1.100 U NT 1.100 U 1.100 U 0.054 J NT 1.200 U 1.200 NT 1.200 U 0.160 J NT 0.120 J 0.180 J
bis(2-chloroethyl)ether 3 10 1.000 U 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

bis(2-Ethylhexyl)phthalate 210 100 0.250 JB 1.100 U NT 1.100 U 1.100 U 0.110 J NT 0.350 J 0.480 JB NT 0.280 JB 0.240 JB NT 0.220 JB 0.430 J
Butyl benzyl phthalate 10000 100 1.000 U 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

4-Chloroaniline 4200 NLE 1.000 U 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Chrysene 40 500 2.900 1.100 U NT 1.100 U 1.100 U 0.120 J NT 1.200 U 2.500 NT 1.200 U 0.510 J NT 0.260 J 0.250 J
Dibenz[a,h]anthracene 0.66 100 1.000 U 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Dibenzofuran NLE NLE 0.140 J 1.100 U NT 0.180 J 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Diethyl phthalate 10000 50 1.000 U 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Di-n-butylphthalate 10000 100 0.490 JB 0.850 JB NT 0.300 JB 0.580 JB 0.330 JB NT 0.280 JB 0.670 JB NT 0.850 JB 0.760 JB NT 0.800 JB 0.079 JB
Di-n-octyl phthalate 10000 100 1.000 U 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 0.092 J 1.100 U

Fluoranthene 10000 100 5.500 0.190 J NT 1.100 U 0.760 J 0.160 J NT 1.200 U 3.400 NT 1.200 U 0.850 J NT 0.340 J 0.280 J
Fluorene 10000 100 0.210 J 1.100 U NT 0.190 J 0.330 J 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Indeno[1,2,3-cd]pyrene 4 500 0.950 J 1.100 U NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

2-Methylnaphthalene NLE NLE 1.000 U 4.300 NT 1.100 J 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Naphthalene 4200 100 1.000 U 2.220 NT 1.100 U 1.100 U 1.200 U NT 1.200 U 1.100 U NT 1.200 U 1.200 U NT 1.100 U 1.100 U

Phenanthrene NLE NLE 3.200 0.360 J NT 0.470 J 0.600 J 0.080 J NT 1.200 U 1.400 NT 0.073 J 0.470 J NT 0.200 J 0.210 J
Pyrene 10000 100 6.300 0.350 J NT 1.100 U 0.610 J 0.190 J NT 1.200 U 6.500 NT 0.078 J 0.950 J NT 0.400 J 0.360 J
PCBs
Aroclor 1260 2 50 0.0041 U 0.0040 U NT 0.0039 U 0.0039 U 0.20 NT 0.0041 U 0.0039 U NT 0.0040 U 0.0040 U NT 0.0042 U 0.07
Metals
Aluminum NLE NLE 9100 B 7040 B NT 24600 B 15600 B 12700 B NT 16800 B 7970 B NT 19100 B 16000 B NT 19100 B 6480 B
Antimony 340 NLE 0.419 U 2.64 NT 0.431 U 0.428 U 0.460 U NT 0.460 U 0.434 U NT 0.462 U 0.460 U NT 0.433 U 0.417 U

Arsenic 20 NLE 6.09 27.1 NT 9.81 11.9 8.96 NT 9.50 5.13 NT 8.73 12.8 NT 9.88 5.22
Barium 47000 NLE 45.2 B 148 B NT 54.1 B 27.2 B 44.8 B NT 25.6 B 61.3 B NT 45.6 B 53.0 B NT 67.3 B 23.8 B
Beryllium 140 NLE 0.498 0.539 NT 1.73 1.38 1.18 NT 2.07 0.312 NT 1.60 1.27 NT 2.02 0.295
Cadmium 100 NLE 0.344 B 1.08 NT 0.627 0.613 0.222 NT 0.353 0.467 B NT 0.422 B 0.520 B NT 0.716 B 0.207
Calcium NLE NLE 5990 B 3210 B NT 1140 B 486 B 1670 B NT 2080 B 39400 B NT 1750 B 2970 B NT 2060 B 590 B
Chromium NLE NLE 33.6 41.8 B NT 125 B 105 B 73.7 NT 156 21.5 NT 97.4 81.1 NT 149 23.9
Cobalt NLE NLE 0.985 4.96 NT 0.876 3.68 1.78 NT 1.82 1.44 NT 1.71 0.725 NT 1.78 0.317 U

Copper 45000 NLE 12.6 B 244 B NT 7.17 B 6.60 B 23.8 B NT 6.77 B 44.0 B NT 7.87 B 21.4 B NT 13.1 B 11.8 B
Iron NLE NLE 17300 B 24600 NT 49800 47800 33300 B NT 66600 B 14100 B NT 45300 B 37200 B NT 67000 B 16700 B
Lead 800 NLE 14.4 401 NT 2.72 1.13 49.9 NT 0.754 63.0 NT 4.24 44.4 NT 62.8 25.7
Magnesium NLE NLE 3270 B 1840 B NT 6520 B 5170 B 3620 B NT 7130 B 3730 B NT 4950 B 4120 B NT 7330 B 719 B
Manganese NLE NLE 113 53.1 B NT 99.5 B 62.4 B 119 B NT 35.3 B 177 NT 174 151 NT 89.0 51.4 B
Mercury 270 NLE 0.097 U 0.113 U NT 0.104 U 0.108 U 0.121 U NT 0.104 U 0.098 U NT 0.116 U 0.107 U NT 0.101 U 0.11
Nickel 2400 NLE 9.42 13.3 B NT 9.34 B 7.75 B 8.87 NT 7.65 12.7 NT 13.9 13.1 NT 9.41 4.51
Potassium NLE NLE 2100 1800 B NT 12600 B 11300 B 6720 B NT 16100 B 1210 NT 7370 7910 NT 16500 1210 B
Selenium 3100 NLE 0.619 U 0.657 U NT 0.637 U 0.632 U 0.679 U NT 0.680 U 0.640 U NT 0.683 U 0.679 U NT 0.640 U 0.615 U

Sodium NLE NLE 36.33 U 68.8 B NT 37.391 U 37.122 U 39.868 U NT 39.898 U 37.577 U NT 40.074 U 39.869 U NT 37.554 U 36.115 U

Vanadium 7100 NLE 36.9 27.4 NT 81.1 76.6 52.5 NT 81.8 32.8 NT 64.0 60.4 NT 88.5 30.9
Zinc 1500 NLE 38.9 49.6 B NT 51.2 B 47.9 B 82.2 B NT 65.9 B 116 NT 66.7 97.5 NT 113 52.0 B
1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. B = The compound was found in the associated method blank as well as in the sample.

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. D = Sample was diluted.

3 
 NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

DUP = Duplicate Sample. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

ft. bgs = Feet below ground surface. U = The compound was analyzed for but not detected.

NLE = No limit established. NT = Not tested.

Bold = Analyte was detected. mg/kg = milligram per kilogram.

Shaded = Concentration exceeds level of concern. �(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).
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Table 3.21-4
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Soil (mg/kg)

Sample ID: P83-SB14-B P83-SB14-C P83-SB14-C DUP P83-SB15-A P83-SB15-B P83-SB15-C P83-SB16-A P83-SB16-B P83-SB16-C P83-SB17-A P83-SB17-B P83-SB17-C

Lab ID: 7054017 7054018 7054003 7054019 7054020 7054021 7054704 7054705 7054706 7054707 7054708 7054709

Date Sampled: 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/18/2007 12/19/2007 12/19/2007 12/19/2007 12/19/2007 12/19/2007 12/19/2007

Depth (ft. bgs): 1.5-2.0 3.0-3.5 3.0-3.5 0.0-0.5 1.5-2.0 3.0-3.5 0.0-0.5 1.5-2.0 2.0-2.5 0.0-0.5 1.5-2.0 5.5-6.0

Chemical                              NRDCSCC
2

IGWSCC
3 Result Result Result Result Result Result Result Result Result Result Result Result

Volatiles
Acetone 1000 100 0.200 J 0.370 U 0.330 U NT 0.930 0.270 U NT 1.200 0.290 U NT 0.280 U 0.260 U

Benzene 13 1 0.300 U 0.370 U 0.330 U NT 0.290 U 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

Carbon disulfide NLE NLE 0.300 U 0.370 U 0.330 U NT 0.039 J 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

1,2-Dichloroethane 24 1 0.300 U 0.370 U 0.330 U NT 0.290 U 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

Ethylbenzene 1000 100 0.300 U 0.370 U 0.330 U NT 0.290 U 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

Methylene Chloride 210 1 0.300 U 0.370 U 0.330 U NT 0.290 U 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

Toluene 1000 500 0.300 U 0.370 U 0.330 U NT 0.290 U 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

Trichloroethylene 54 1 0.300 U 0.370 U 0.330 U NT 0.290 U 0.270 U NT 0.310 U 0.290 U NT 0.280 U 0.260 U

Xylenes (Total) 1000 67 0.900 U 1.120 U 0.980 U NT 0.870 U 0.810 U NT 0.920 U 0.860 U NT 0.850 U 0.780 U

Semi-Volatiles
Acenaphthene 10000 100 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Acenaphthylene NLE NLE NT 0.130 J 0.340 J 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Anthracene 10000 100 NT 0.095 J 0.091 J 0.060 J NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Benzo[a]anthracene 4 500 NT 0.550 J 0.570 J 0.290 J NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Benzo[a]pyrene 0.66 100 NT 0.580 J 0.730 J 0.310 J NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Benzo[b]fluoranthene 4 50 NT 0.720 J 1.100 J 0.500 J NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Benzo[g,h,i]perylene NLE NLE NT 0.500 J 0.530 J 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Benzo[k]fluoranthene 4 500 NT 0.310 J 0.420 J 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

bis(2-chloroethyl)ether 3 10 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

bis(2-Ethylhexyl)phthalate 210 100 NT 0.470 J 1.200 U 0.520 J NT 0.260 J 1.100 U NT 0.140 JB 0.200 JB NT 0.210 JB
Butyl benzyl phthalate 10000 100 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

4-Chloroaniline 4200 NLE NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Chrysene 40 500 NT 0.570 J 0.800 J 0.370 J NT 1.200 U 0.260 J NT 1.100 U 1.100 U NT 1.100 U

Dibenz[a,h]anthracene 0.66 100 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Dibenzofuran NLE NLE NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Diethyl phthalate 10000 50 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Di-n-butylphthalate 10000 100 NT 0.280 JB 0.380 JB 0.270 JB NT 0.310 JB 1.100 U NT 0.055 JB 0.110 JB NT 0.068 JB
Di-n-octyl phthalate 10000 100 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Fluoranthene 10000 100 NT 0.690 J 0.580 J 0.480 J NT 1.200 U 0.240 J NT 1.100 U 0.086 J NT 1.100 U

Fluorene 10000 100 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

Indeno[1,2,3-cd]pyrene 4 500 NT 0.440 J 0.520 J 1.100 U NT 1.200 U 1.100 U NT 1.100 U 1.100 U NT 1.100 U

2-Methylnaphthalene NLE NLE NT 1.200 U 1.200 U 1.100 U NT 1.200 U 0.250 J NT 1.100 U 1.100 U NT 1.100 U

Naphthalene 4200 100 NT 1.200 U 1.200 U 1.100 U NT 1.200 U 0.160 J NT 1.100 U 1.100 U NT 1.100 U

Phenanthrene NLE NLE NT 0.240 J 0.100 J 0.170 J NT 1.200 U 0.230 J NT 1.100 U 1.100 U NT 1.100 U

Pyrene 10000 100 NT 0.800 J 0.800 J 0.670 J NT 1.200 U 0.290 J NT 1.100 U 0.094 J NT 1.100 U

PCBs
Aroclor 1260 2 50 NT 0.0040 U 0.0041 U 0.0041 U NT 0.0041 U 0.0041 U NT 0.0042 U 0.0041 U NT 0.0039 U

Metals
Aluminum NLE NLE NT 19000 B 16900 B 8030 B NT 19800 B 6520 B NT 17000 B 17100 B NT 9680 B
Antimony 340 NLE NT 0.458 U 0.433 U 0.436 U NT 0.476 U 0.421 U NT 0.451 U 0.443 U NT 0.428 U

Arsenic 20 NLE NT 10.2 8.87 4.51 NT 14.3 4.17 NT 7.93 9.08 NT 8.88
Barium 47000 NLE NT 45.6 B 43.2 B 50.9 B NT 32.5 B 50.7 B NT 46.5 B 53.9 B NT 19.5 B
Beryllium 140 NLE NT 1.84 1.82 0.0474 NT 1.90 0.497 NT 1.52 1.88 NT 0.983
Cadmium 100 NLE NT 0.366 0.154 0.426 NT 0.377 0.276 NT 0.129 0.429 NT 0.118
Calcium NLE NLE NT 1830 B 1960 B 5490 B NT 1410 B 3300 B NT 1020 B 1410 B NT 326 B
Chromium NLE NLE NT 138 130 203 NT 136 21.4 NT 107 124 NT 60.2
Cobalt NLE NLE NT 1.97 2.64 1.50 NT 3.25 2.66 NT 1.99 3.24 NT 0.938
Copper 45000 NLE NT 13.6 B 16.8 B 39.9 B NT 9.34 B 39.5 B NT 7.24 B 8.35 B NT 4.28 B
Iron NLE NLE NT 55600 B 52500 25300 B NT 64400 B 15700 B NT 43300 B 52700 B NT 35800 B
Lead 800 NLE NT 9.67 12.5 15.5 NT 2.23 55.1 NT 1.51 10.3 NT 0.498
Magnesium NLE NLE NT 6150 B 6030 B 2670 B NT 6850 B 835 B NT 5070 B 5740 B NT 2320 B
Manganese NLE NLE NT 126 B 158 B 1240 B NT 87.2 B 51.7 B NT 136 B 90.8 B NT 83.6 B
Mercury 270 NLE NT 0.108 U 0.111 U 0.116 U NT 0.115 U 0.107 U NT 0.115 U 0.104 U NT 0.105 U

Nickel 2400 NLE NT 9.23 9.94 7.76 NT 11.1 12.0 NT 10.4 12.5 NT 5.82
Potassium NLE NLE NT 12900 B 12300 B 2400 B NT 13300 B 1440 B NT 9040 B 13000 B NT 5190 B
Selenium 3100 NLE NT 0.677 U 0.639 U 0.644 U NT 0.702 U 0.621 U NT 0.666 U 0.655 U NT 0.632 U

Sodium NLE NLE NT 39.729 U 37.506 U 37.78 U NT 41.224 U 36.446 U NT 39.087 U 38.426 U NT 37.117 U

Vanadium 7100 NLE NT 82.5 75.7 37.3 NT 84.6 39.4 NT 65.9 74.9 NT 60.9
Zinc 1500 NLE NT 79.2 B 81.8 B 173 B NT 150 B 54.4 B NT 63.5 B 83.3 B NT 40.3 B
1 
 NJDEP Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999. Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. B = The compound was found in the associated method blank as well as in the sample.

2 
 NJDEP Non-Residential Direct Contact Soil Cleanup Criteria per NJAC 7:26D, 1999.  Beryllium, Copper and Lead criteria per NJAC 7:26D, 2008. D = Sample was diluted.

3 
 NJDEP Impact to Groundwater Soil Cleanup Criteria per NJAC 7:26D, 1999. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

DUP = Duplicate Sample. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

ft. bgs = Feet below ground surface. U = The compound was analyzed for but not detected.

NLE = No limit established. NT = Not tested.

Bold = Analyte was detected. mg/kg = milligram per kilogram.

Shaded = Concentration exceeds level of concern. �(Surface soil compared to NRDCSCC.  Subsurface soil compared to IGWSCC when available, otherwise compared to NRDCSCC).
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Sample ID: P83-161MW-01 P83-A1 P83-A1 DUP P83-A3 P83-A5 P83GW-1 P83GW-1 DUP P83GW-3 P83GW-5

Lab ID: 7055713 7053804 7053803 7053805 7053806 7055704 7055703 7055705 7055706

Date Sampled: 12/20/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/20/2007 12/20/2007 12/20/2007 12/20/2007

Screened Interval (ft. bgs): 5.2-15.2 3-8 3-8 3-8 5-10 5-10 5-10 4-9 4-9

Chemical                                         Quality Criteria
1 Results Results Results Results Results Results Results Results Results

Volatiles
Acetone 6000 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U 0.85 U

Carbon disulfide 700 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.20 J 0.44 U

1,2-Dichloroethane 2 0.30 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

Methyl tertiary butyl ether (MTBE) 70 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 1.03 0.23 U

Tertiary butyl alcohol 100 1.82 U 1.82 U 1.82 U 1.82 U 1.82 U 1.82 U 1.82 U 23.38 1.82 U

Toluene 600 0.27 U 0.27 U 0.27 U 0.84 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U

Xylenes (Total) 1000 0.49 U 0.49 U 0.49 U 0.24 J 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

Semi-Volatiles
Acenaphthene 400 10 U 11 U 11 U 1 J 10 U 10 U 10 U 10 U 10 U

Anthracene 2000 10 U 11 U 11 U 0.40 J 10 U 10 U 10 U 10 U 10 U

bis(2-Ethylhexyl)phthalate 3 10 U 5 JB 4 JB 10 U 0.60 JB 2 JB 10 U 0.90 JB 1 JB
Dibenzofuran NLE 10 U 11 U 11 U 0.70 J 10 U 10 U 10 U 10 U 10 U

Diethyl phthalate 6000 10 U 11 U 11 U 0.50 JB 10 U 10 U 10 U 10 U 10 U

Di-n-butyl phthalate 700 10 U 4 JB 1 JB 10 U 10 U 10 U 10 U 10 U 10 U

Di-n-octyl phthalate 100 0.50 JB 1 J 1 J 10 U 10 U 10 U 10 U 10 U 10 U

Fluoranthene 300 10 U 11 U 11 U 0.50 J 10 U 10 U 10 U 10 U 10 U

Fluorene 300 10 U 11 U 11 U 2 J 10 U 10 U 10 U 10 U 10 U

2-Methylnaphthalene 30 10 U 11 U 11 U 4 J 10 U 10 U 10 U 10 U 10 U

Naphthalene 300 10 U 11 U 11 U 5 J 10 U 10 U 10 U 10 U 10 U

Phenanthrene NLE 10 U 11 U 11 U 3 J 10 U 10 U 10 U 10 U 10 U

Pyrene 200 10 U 0.50 J 11 U 0.40 J 10 U 10 U 10 U 10 U 10 U

Metals
Aluminum 200 NT 2460 B 1440 B 1710 B 884 B NT NT NT NT

Arsenic 3 NT 2.70 U 5.04 2.70 U 2.70 U NT NT NT NT

Barium 6000 NT 58.7 107 26.1 16.3 NT NT NT NT

Beryllium 1 NT 0.794 0.788 0.437 0.132 NT NT NT NT

Cadmium 4 NT 0.358 0.672 0.20 U 0.219 NT NT NT NT

Calcium NLE NT 16000 B 27700 B 5710 B 17800 B NT NT NT NT

Chromium (Total) 70 NT 6.13 B 2.57 B 10 B 2.37 B NT NT NT NT

Cobalt 100* NT 1.50 2.08 0.20 U 0.805 NT NT NT NT

Copper 1300 NT 12.1 13.8 5.76 3.34 NT NT NT NT

Iron 300 NT 3520 3860 11100 516 NT NT NT NT

Magnesium NLE NT 1290 2050 626 2520 NT NT NT NT

Manganese 50 NT 89 B 140 B 113 B 18.1 B NT NT NT NT

Nickel (Soluble Salts) 100 NT 4 B 6.43 B 0.56 B 3.16 B NT NT NT NT

Potassium NLE NT 2290 B 3230 B 281 B 1050 B NT NT NT NT

Selenium 40 NT 5.34 B 4.76 B 2.70 U 7.16 B NT NT NT NT

Sodium 50000 NT 90000 94800 4630 18500 NT NT NT NT

Vanadium NLE NT 20.5 9.07 25.9 1.75 NT NT NT NT

Zinc 2000 NT 120 142 9.55 13.1 NT NT NT NT

1 
 Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6, 2005 ( * Interim GWQC).

DUP = Duplicate Sample. B = The compound was found in the associated method blank as well as in the sample.

ft. bgs = Feet below ground surface. D = Sample was diluted.

NLE = No limit established. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

Bold = Analyte was detected. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

Shaded = Concentration exceeds Quality Criteria. U = The compound was analyzed for but not detected.

µg/L = micrograms per liter. NT = Not tested.

Table 3.21-5
Fort Monmouth Phase II Site Investigation, Parcel 83

Summary of Analytical Parameters Detected in Groundwater (µg/L)

Analytical Results
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Sample ID: P83GW-7 P83GW-8 P83GW-10 P83GW-12 P83GW-14 P83GW-17

Lab ID: 7055707 7055708 7055709 7055710 7055711 7055712

Date Sampled: 12/20/2007 12/20/2007 12/20/2007 12/20/2007 12/20/2007 12/20/2007

Depth (ft. bgs): 4-9 4-9 4-9 4-9 4-9 6-11

Chemical                                         Quality Criteria
1 Results Results Results Results Results Results

Volatiles
Acetone 6000 0.85 U 1.65 2.31 1.63 1.33 0.85 U

Carbon disulfide 700 0.44 U 0.44 U 0.66 0.44 U 0.44 U 0.44 U

1,2-Dichloroethane 2 0.33 U 1.81 0.33 U 0.33 U 0.33 U 0.33 U

Methyl tertiary butyl ether (MTBE) 70 0.23 U 0.77 0.23 U 0.23 U 0.23 U 0.23 U

Tertiary butyl alcohol 100 1.82 U 1.82 U 1.82 U 1.82 U 1.82 U 1.82 U

Toluene 600 0.27 U 0.27 U 0.46 0.27 U 0.27 U 0.27 U

Xylenes (Total) 1000 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

Semi-Volatiles
Acenaphthene 400 10 U 10 U 10 U 10 U 10 U 10 U

Anthracene 2000 10 U 10 U 10 U 10 U 10 U 10 U

bis(2-Ethylhexyl)phthalate 3 2 JB 0.60 JB 10 U 10 U 0.70 JB 0.90 JB
Dibenzofuran NLE 10 U 10 U 10 U 10 U 10 U 10 U

Diethyl phthalate 6000 10 U 10 U 10 U 10 U 10 U 0.50 J
Di-n-butyl phthalate 700 10 U 0.40 J 10 U 10 U 10 U 10 U

Di-n-octyl phthalate 100 1 JB 10 U 10 U 0.80 JB 0.50 JB 0.50 JB
Fluoranthene 300 10 U 10 U 10 U 10 U 10 U 10 U

Fluorene 300 10 U 10 U 10 U 10 U 10 U 10 U

2-Methylnaphthalene 30 10 U 10 U 10 U 10 U 10 U 10 U

Naphthalene 300 10 U 10 U 10 U 10 U 10 U 10 U

Phenanthrene NLE 10 U 10 U 10 U 10 U 10 U 10 U

Pyrene 200 10 U 10 U 10 U 10 U 10 U 10 U

Metals
Aluminum 200 NT NT NT NT NT NT

Arsenic 3 NT NT NT NT NT NT

Barium 6000 NT NT NT NT NT NT

Beryllium 1 NT NT NT NT NT NT

Cadmium 4 NT NT NT NT NT NT

Calcium NLE NT NT NT NT NT NT

Chromium 70 NT NT NT NT NT NT

Cobalt 100* NT NT NT NT NT NT

Copper 1300 NT NT NT NT NT NT

Iron 300 NT NT NT NT NT NT

Magnesium NLE NT NT NT NT NT NT

Manganese 50 NT NT NT NT NT NT

Nickel 100 NT NT NT NT NT NT

Potassium NLE NT NT NT NT NT NT

Selenium 40 NT NT NT NT NT NT

Sodium 50000 NT NT NT NT NT NT

Vanadium NLE NT NT NT NT NT NT

Zinc 2000 NT NT NT NT NT NT

1 
 Higher of Practical Quantitation Limits (PQLs) & Groundwater Quality Criterion (GWQC) per NJAC 7:9-6 ( * Interim GWQC).

DUP = Duplicate Sample. B = The compound was found in the associated method blank as well as in the sample.

ft. bgs = Feet below ground surface. D = Sample was diluted.

NLE = No limit established. E = The compound's concentration exceeds the calibration range of the instrument for that specific analysis.

Bold = Analyte was detected. J = Mass spec and retention time data indicate the presence of a compound however the result is less than the MDL but greater than zero.

Shaded = Concentration exceeds Quality Criteria. U = The compound was analyzed for but not detected.

µg/L = micrograms per liter. NT = Not tested.

Summary of Analytical Parameters Detected in Groundwater (µg/L)

Analytical Results

Table 3.21-5
Fort Monmouth Phase II Site Investigation, Parcel 83
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7
Areas that are not evaluated or require
additional evaluation.

ECP PARCEL CATEGORY DEFINITIONS

BRAC PARCEL LABEL DEFINITIONS

8(2)PS

CONTAMINATION
DESCRIPTION

HS - Hazardous Substance Storage
HR - Hazardous Substance Release
PS - Petroleum Storage
PR - Petroleum Release
(P) - Possible Release or Disposal 

CATEGORY NUMBER

PARCEL NUMBER

LEGEND
Groundwater Sample Location at Existing
Monitoring Well Location

Geoprobe Soil Sample Location

Geoprobe Soil & Groundwater Sample Location

Surface Soil Sampling Location

Direction of Generalized Groundwater Flow
derived from qualitative evaluation of surface
topography, surface water features, and
pre-existing IRP site groundwater
potentiometric maps where available.

Building

Installation Boundary

0 225 450112.5

Feet

SCALE:

83(7)HS/HR(P)/PS/PR

86(2)PS/PR*

94(2)PS/PR*

90(5)HS/HR/PS/PR*

93(2)PS/PR*

85(2)PS/PR*

88(4)HR*
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Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-A2-A SS 0.5-1.0 Benzo[a]anthracene 5.500 NRDCSCC 4

P83-A2-A SS 0.5-1.0 Benzo[a]pyrene 5.000 NRDCSCC 0.66

P83-A2-A SS 0.5-1.0 Benzo[b]fluoranthene 7.700 NRDCSCC 4

P83-A2-A SS 0.5-1.0 Dibenz[a,h]anthracene 0.680 J NRDCSCC 0.66

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-A3-A SS 0.5-1.0 Benzo[a]pyrene 1.900 NRDCSCC 0.66

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-A4-A SS 0.0-0.5 Benzo[a]anthracene 4.100 NRDCSCC 4

P83-A4-A SS 0.0-0.5 Benzo[a]pyrene 3.700 NRDCSCC 0.66

P83-A4-A SS 0.0-0.5 Benzo[b]fluoranthene 5.000 NRDCSCC 4

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-B3-A SS 0.0-0.5 Benzo[a]pyrene 0.730 J NRDCSCC 0.66

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-SB4-A SS 0.0-0.5 Benzo[a]pyrene 1.900 NRDCSCC 0.66

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-SB12-A SS 0.0-0.5 Benzo[a]pyrene 2.000 NRDCSCC 0.66

Sample ID Media Depth (ft 
bgs) Compound Concentration Criteria Criteria Value

P83-A1-A SS 0.0-0.5 Benzo[a]anthracene 7.000 mg/kg NRDCSCC 4 mg/kg

P83-A1-A SS 0.0-0.5 Benzo[a]pyrene 7.500 mg/kg NRDCSCC 0.66 mg/kg

P83-A1-A SS 0.0-0.5 Benzo[b]fluoranthene 9.700 mg/kg NRDCSCC 4 mg/kg

* Parcel not included in Site Investigation.  Information pertaining
  to parcels not included in this Site Investigation is presented in
  the Fort Monmouth Phase I ECP Report (January 2007).

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-B5-A SS 1.0-1.5 Benzo[a]pyrene 0.680 J NRDCSCC 0.66

P83-B5-A SS 1.0-1.5 Lead 972 NRDCSCC 800

Sample ID Media Depth (ft 
bgs) Compound Concentration 

(mg/kg) Criteria Criteria Value 
(mg/kg)

P83-SB9-A SS 1.0-1.5 Lead 1300 NRDCSCC 800

Aerial photography (0.5-meter resolution), dated January
15, 2006, was obtained from ESRI ArcOnline Map 
Services, July 2008.
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SECTION 1  1 
DATA USABILITY SUMMARY 2 

Soil samples were collected from the Parcel 83 site in Oceanport, New Jersey on November 3 
14, 2017 through November 16, 2017.  Analytical results from these samples were validated and 4 
reviewed by Parsons for usability with respect to the following requirements: 5 

• 2013 FTMM Sampling and Analysis Plan (SAP); and 6 

• Department of Defense (DoD) Quality Systems Manual (QSM)  7 

The analytical laboratory for this project was ALS Environmental (ALS) in Middletown, 8 
Pennsylvania.  This laboratory is certified to conduct project analyses through the New Jersey 9 
Department of Environmental Protection (NJDEP) and DoD Environmental Laboratory Approval 10 
Program (ELAP). 11 

1.1 SAMPLING AND CHAIN-OF-CUSTODY 12 

The samples were collected, properly preserved, shipped under a COC record, and received 13 
at ALS within one day of sampling.  All samples were received intact and in good condition at the 14 
laboratory. 15 

1.2 LABORATORY DATA PACKAGES 16 

The laboratory data package turnaround time, defined as the time from sample receipt by the 17 
laboratory to receipt of the analytical data packages by Parsons, was 31-58 days for the samples. 18 

The laboratory data packages received from ALS were paginated, complete, and overall were 19 
of good quality. Comments on specific quality control (QC) and other requirements are discussed 20 
in detail in Section 2. 21 

1.3 LABORATORY ANALYTICAL METHODS 22 

The soil samples were collected from the site and analyzed for polynuclear aromatic 23 
hydrocarbons (PAHs), total unfractionated extractable petroleum hydrocarbons (EPH), 24 
fractionated EPAH, and arsenic.  Summaries of issues concerning these laboratory analyses are 25 
presented in Subsections 1.3.1 through 1.3.3.  The data qualifications resulting from the data 26 
validation review and statements on the laboratory analytical precision, accuracy, 27 
representativeness, completeness, comparability, and sensitivity (PARCCS) are discussed for each 28 
analytical method in Section 2.  The laboratory data were reviewed and may be qualified with the 29 
following validation flags: 30 

"U" - not detected at the value given, 31 

"UJ" - estimated and not detected at the value given, 32 

"J" - estimated at the value given, 33 

"J+" - estimated biased high at the value given, 34 

"J-" - estimated biased low at the value given, 35 

"B" - compound detected in the sample at a concentration less than or equal to 5 times               36 
(10 times for common lab contaminants) the blank, 37 

"N" - presumptive evidence at the value given, and 38 
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"R" - unusable value. 1 

The validated laboratory data were tabulated and are presented in Attachment A. 2 

1.3.1  PAH Organic Analysis 3 

Soil samples were analyzed for PAHs using the USEPA SW-846 8270D analytical method.  4 
Certain reported results for these samples were qualified as estimated based upon field duplicate 5 
precision.  The reported PAH analytical results were considered 100% complete (i.e., usable) for 6 
the project data.  PARCCS requirements were met. 7 

1.3.2  EPH Analysis 8 

Soil samples were analyzed for total unfractionated EPH or fractionated EPH using the 9 
NJEPH analytical method.  Certain reported results for the EPH samples were qualified as 10 
estimated based upon surrogate recoveries and laboratory duplicate precision.  The reported EPH 11 
analytical results were considered 100% complete (i.e., usable) for the project data.  PARCCS 12 
requirements were met. 13 

1.3.3  Metals Analysis 14 

Soil samples collected from the site were analyzed for arsenic using the USEPA SW-846 15 
6020A analytical method.  The reported results for these samples did not require qualification 16 
resulting from data validation.  The reported metals results were considered 100% complete (i.e., 17 
usable) for the data presented by ALS.  PARCCS requirements were met. 18 
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SECTION 2  1 
DATA VALIDATION REPORT  2 

2.1 SOIL SAMPLES 3 

Data review has been completed for data packages generated by ALS containing soil samples 4 
collected from the site.  These samples were contained within sample delivery groups (SDGs) 5 
PQF101, PQF102, PQF103, PQF104, PQF108, and PQF109.  All of these samples were properly 6 
preserved, shipped under a COC record, and received intact by the analytical laboratory.  The 7 
validated laboratory data were tabulated and are presented in Attachment A. 8 

Data validation was performed for all samples in accordance with the project SAP and DoD 9 
QSM.  This data validation and usability report is presented by analysis type. 10 

2.1.1 PAHs 11 

The following items were reviewed for compliancy in the PAH analysis: 12 

• Custody documentation 13 

• Holding times 14 

• Surrogate recoveries 15 

• Matrix spike/matrix spike duplicate (MS/MSD) precision and accuracy 16 

• Laboratory control sample (LCS) recoveries 17 

• Laboratory method blank and equipment blank contamination 18 

• Initial calibrations 19 

• Verification calibrations 20 

• Internal standard recoveries 21 

• Field duplicate precision 22 

• Sample result verification and identification 23 

• Quantitation limits 24 

• Data completeness 25 

These items were considered compliant and acceptable in accordance with the validation 26 
protocols with the exception of MS/MSD precision and accuracy and field duplicate precision as 27 
discussed below. 28 

MS/MSD Precision and Accuracy 29 

All MS/MSD precision (relative percent difference; RPD) and accuracy (percent recovery; 30 
%R) measurements were considered acceptable and within QC limits for designated spiked project 31 
samples with the exception of the high MS accuracy results for benzo(a)pyrene (131%R; QC limit 32 
45-129%R), benzo(b)fluoranthene (158%R; QC limit 45-132%R), chrysene (132%R; QC limit 33 
50-124%R), fluoranthene (135%R; QC limit 50-127%R), and pyrene (154%R; QC limit 47-34 
127%R) during the spiked analyses of sample PAR-83-SB-23-0-0.5.  Validation qualification of 35 
this parent sample was not required. 36 

  37 
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Field Duplicate Precision 1 

All field duplicate precision results were considered acceptable with the exception all positive 2 
results associated with the field duplicate pair PAR-83-SB-23-0-0.5 and PAR-83-SB-123-0-0.5 3 
except for naphthalene, phenanthrene, and dibenz(a,h)anthracene.  Therefore, the positive results 4 
for these samples were considered estimated and qualified “J”. 5 

Usability 6 

All PAH sample results for the soil samples were considered usable following data validation. 7 

Summary 8 

The quality assurance objectives for measurement data included considerations for precision, 9 
accuracy, representativeness, completeness, comparability, and sensitivity. The PAH data 10 
presented by ALS were 100% complete with all data considered usable and valid. The validated 11 
data are tabulated and presented in Attachment A. 12 

 13 

2.1.2 Total Unfractionated and Fractionated EPH 14 

The following items were reviewed for compliancy in the EPH analysis: 15 

• Custody documentation 16 

• Holding times 17 

• Surrogate recoveries 18 

• Matrix spike/matrix spike duplicate (MS/MSD) precision and accuracy 19 

• Laboratory control sample (LCS) recoveries 20 

• Laboratory method blank contamination 21 

• Initial calibrations 22 

• Verification calibrations 23 

• Internal standard recoveries 24 

• Laboratory duplicate precision 25 

• Field duplicate precision 26 

• Sample result verification and identification 27 

• Quantitation limits 28 

• Data completeness 29 

These items were considered compliant and acceptable in accordance with the validation 30 
protocols with the exception of surrogate recoveries, blank contamination, and laboratory duplicate 31 
precision as discussed below. 32 

Surrogate Recoveries 33 

All sample surrogate recoveries were considered acceptable and within QC limits with the 34 
exception of the low surrogate recovery for o-terphenyl (QC limit 40-140%R) in aromatic EPH 35 
samples PAR-83-SB-23-5-5.5 (2%R) and PAR-83-SB-25-3-3.5 (39.8%R); the low surrogate 36 
recovery for 2-bromonaphthalene (QC limit 40-140%R) in aromatic EPH sample PAR-83-SB-23-37 
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5-5.5 (0%R); the low surrogate recovery for 2-fluorobiphenyl (QC limit 40-140%R) in aromatic 1 
EPH sample PAR-83-SB-23-5-5.5 (0%R); and the low surrogate recovery for 1-chlorooctadecane 2 
in aliphatic EPH sample PAR-83-SB-25-6-6.5 (23.4%R).  Therefore, the associated EPH results 3 
were considered estimated, possibly biased low, with positive results qualified “J-” and 4 
nondetected results qualified “UJ” for the affected samples. 5 

Blank Contamination 6 

The laboratory method blank associated with the project samples in SDG PQF103 contained 7 
aliphatic C21-C40, aromatic C10-C12, aromatic C16-C21, and aromatic C21-C36 greater than ½ 8 
LOQ at concentrations of 19.9, 0.29, 0.31, and 3.7 mg/kg, respectively.  Validation qualification 9 
of the project samples was not required. 10 

Laboratory Duplicate Precision 11 

All laboratory duplicate precision results were considered acceptable and less than 40%RPD 12 
(50%RPD for total unfractionated) with the exception of the precision for aromatic C10-C12 13 
(74%RPD), aromatic C12-C16 (92%RPD), aromatic C16-C21 (83.8%RPD), aliphatic C9-C12 14 
(102%RPD), aliphatic C12-C16 (107%RPD), aliphatic C16-C21 (110%RPD), and total 15 
unfractionated EPH (79%RPD) associated with sample PAR-83-SB-25-6-6.5.  Therefore, results 16 
for these parameters were considered estimated with positive results qualified “J” and nondetected 17 
results qualified “UJ” for the affected sample. 18 

Usability 19 

All EPH sample results for the soil samples were considered usable following data validation. 20 

Summary 21 

The quality assurance objectives for measurement data included considerations for precision, 22 
accuracy, representativeness, completeness, comparability, and sensitivity. The EPH data 23 
presented by ALS were 100% complete with all data considered usable and valid. The validated 24 
data are tabulated and presented in Attachment A. 25 

2.1.3 Arsenic 26 

The following items were reviewed for compliancy in the arsenic analysis: 27 

• Custody documentation 28 

• Holding times 29 

• Initial and continuing calibration verifications 30 

• Initial and continuing calibration blank, and laboratory preparation blank contamination 31 

• Matrix spike/matrix spike duplicate (MS/MSD) recoveries 32 

• Laboratory duplicate precision 33 

• Laboratory control sample (LCS) recoveries 34 

• Serial dilutions 35 

• Interference check sample recoveries 36 

• Field duplicate precision 37 

• Sample result verification and identification 38 
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• Quantitation limits 1 

• Data completeness 2 

These items were considered compliant and acceptable in accordance with the validation 3 
protocols. 4 

Usability 5 

All arsenic results for the soil samples were considered usable following data validation. 6 

Summary 7 

The quality assurance objectives for measurement data included considerations for precision, 8 
accuracy, representativeness, completeness, comparability, and sensitivity.  The arsenic data for 9 
the soil samples presented by ALS were 100% complete (i.e., usable).  The validated laboratory 10 
data are tabulated and presented in Attachment A. 11 
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Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400 0.022 J < 0.07 < 0.068

Acenaphthylene 0.028 J < 0.07 < 0.068

Anthracene 17000 0.041 J < 0.07 < 0.068

Benzo(a)anthracene 5 0.15 0.02 J 0.013 J
Benzo(a)pyrene 0.5 0.11 J 0.023 J 0.017 J
Benzo(b)fluoranthene 5 0.14 0.035 J 0.015 J
Benzo(ghi)perylene 380000 0.09 J 0.024 J 0.013 J
Benzo(k)fluoranthene 45 0.056 J < 0.07 < 0.068

Chrysene 450 0.15 < 0.07 < 0.068

Dibenz(a,h)anthracene 0.5 0.024 J < 0.07 < 0.068

Fluoranthene 2300 0.26 0.034 J 0.024 J
Fluorene 2300 0.02 J < 0.07 < 0.068

Indeno(1,2,3-cd)pyrene 5 0.076 J 0.02 J < 0.068

Naphthalene 6 < 0.087 < 0.07 < 0.068

Phenanthrene 0.12 J 0.015 J 0.017 J
Pyrene 1700 0.38 0.031 J 0.03 J
Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics NA NA NA

C12-C16 Aliphatics NA NA NA

C12-C16 Aromatics NA NA NA

C16-C21 Aliphatics NA NA NA

C16-C21 Aromatics NA NA NA

C21-C36 Aromatics NA NA NA

C21-C40 Aliphatics NA NA NA

C9-C12 Aliphatics NA NA NA

EPH (C9-C40) NA NA NA

Total Aliphatics NA NA NA

Total Aromatics NA NA NA

Total EPH NA NA NA

Inorganics (mg/kg)
Arsenic 19 NA NA NA

Wet Chemistry - Moisture
Moisture (percent) 23.6 7.6 7.1
Percent Solids (percent) 76.4 92.4 92.9

11/14/2017

PAR-83-SB-18

11/14/2017

PAR-83-SB-17-6-6.5

NJ 

Residential 

Direct 

Contact SRS

PAR-83-SB-17 PAR-83-SB-19

PAR-83-SB-18-0-0.5 PAR-83-SB-19-0-0.5

11/14/2017

PARCEL 83 Soil.xlsCross-1 1 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

< 0.071 < 0.097 < 0.075 < 0.074

< 0.071 < 0.097 0.026 J < 0.074

< 0.071 < 0.097 0.028 J < 0.074

0.036 J < 0.097 0.079 J < 0.074

0.032 J < 0.097 0.084 J < 0.074

0.041 J 0.013 J 0.15 < 0.074

0.023 J < 0.097 0.068 J < 0.074

0.018 J < 0.097 0.041 J < 0.074

0.04 J < 0.097 0.11 J < 0.074

< 0.071 < 0.097 0.018 J < 0.074

0.058 J 0.023 J 0.15 < 0.074

< 0.071 < 0.097 < 0.075 < 0.074

0.018 J < 0.097 0.069 J < 0.074

< 0.071 < 0.097 0.016 J < 0.074

0.025 J < 0.097 0.065 J < 0.074

0.059 J 0.025 J 0.15 < 0.074

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

9.9 32.4 14.1 12.6
90.1 67.6 85.9 87.4

PAR-83-SB-20 PAR-83-SB-22

11/14/2017

PAR-83-SB-21

11/14/201711/14/201711/14/2017

PAR-83-SB-21-0-0.5 PAR-83-SB-22-0-0.5PAR-83-SB-20-0-0.5 PAR-83-SB-120-0-0.5

PARCEL 83 Soil.xlsCross-1 2 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

< 0.075 < 0.073 < 0.078 NA < 0.076

0.077 J 0.25 J < 0.078 NA < 0.076

0.07 J 0.21 J < 0.078 NA < 0.076

0.22 J 0.52 J < 0.078 NA < 0.076

0.27 J 0.62 J < 0.078 NA < 0.076

0.37 J 0.81 J < 0.078 NA < 0.076

0.19 J 0.4 J < 0.078 NA < 0.076

0.15 J 0.29 J < 0.078 NA < 0.076

0.24 J 0.63 J < 0.078 NA < 0.076

0.057 J 0.1 J < 0.078 NA < 0.076

0.32 J 0.73 J < 0.078 NA < 0.076

< 0.075 < 0.073 < 0.078 NA < 0.076

0.17 J 0.4 J < 0.078 NA < 0.076

0.19 0.11 J < 0.078 NA < 0.076

0.22 0.24 < 0.078 NA < 0.076

0.36 J 0.92 J < 0.078 NA < 0.076

NA NA NA < 1.1 UJ NA

NA NA NA 23.1 NA

NA NA NA < 1.1 UJ NA

NA NA NA < 1.1 NA

NA NA NA 0.37 J NA

NA NA NA 0.72 J NA

NA NA NA 0.74 J NA

NA NA NA 89.2 NA

NA NA NA NA NA

NA NA NA 113 NA

NA NA NA 1.2 J NA

NA NA NA NA NA

NA NA NA NA NA

11 10.2 16.1 14.2 16.8
89 89.8 83.9 85.8 83.2

PAR-83-SB-23

11/14/2017 11/14/201711/14/201711/14/201711/14/2017

PAR-83-SB-23-6-6.5PAR-83-SB-23-0-0.5 PAR-83-SB-123-0-0.5 PAR-83-SB-23-3-3.5 PAR-83-SB-23-5-5.5
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Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

NA NA < 0.076 < 0.075 0.11 J
NA NA < 0.076 < 0.075 < 0.083

NA NA < 0.076 < 0.075 < 0.083

NA NA 0.011 J < 0.075 0.011 J
NA NA < 0.076 0.012 J < 0.083

NA NA 0.015 J 0.014 J 0.014 J
NA NA < 0.076 0.012 J < 0.083

NA NA < 0.076 < 0.075 < 0.083

NA NA < 0.076 < 0.075 < 0.083

NA NA < 0.076 < 0.075 < 0.083

NA NA 0.016 J 0.03 J 0.018 J
NA NA < 0.076 < 0.075 0.029 J
NA NA < 0.076 < 0.075 < 0.083

NA NA < 0.076 < 0.075 < 0.083

NA NA < 0.076 0.011 J 0.02 J
NA NA 0.019 J 0.022 J 0.017 J

25.7 J- 0.75 J NA NA NA

575 7.1 J NA NA NA

340 4.8 J NA NA NA

211 3.6 J NA NA NA

598 8.5 J NA NA NA

83.9 J- 5.4 NA NA NA

55.3 20.3 J- NA NA NA

169 2.5 J NA NA NA

3,150 54 J NA NA NA

1,010 33.4 J- NA NA NA

1,050 19.4 NA NA NA

2,060 52.8 NA NA NA

NA NA 5.2 5.8 4

18.2 19.1 15.6 15.4 20.6
81.8 80.9 84.4 84.6 79.4

PAR-83-SB-25 PAR-83-SB-33 PAR-83-SB-34

11/15/201711/15/201711/15/201711/15/201711/15/2017

PAR-83-SB-25-3-3.5 PAR-83-SB-25-6-6.5 PAR-83-SB-33-2-2.5 PAR-83-SB-133-2-2.5 PAR-83-SB-34-2-2.5
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Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

NA NA NA < 0.079 0.02 J
NA NA NA 0.018 J 0.04 J
NA NA NA 0.045 J 0.089 J
NA NA NA 0.2 0.35
NA NA NA 0.22 0.35
NA NA NA 0.3 0.49
NA NA NA 0.14 0.2
NA NA NA 0.09 J 0.18
NA NA NA 0.21 0.36
NA NA NA 0.038 J 0.064 J
NA NA NA 0.41 0.63
NA NA NA 0.012 J 0.018 J
NA NA NA 0.14 0.21
NA NA NA < 0.079 0.02 J
NA NA NA 0.18 0.27
NA NA NA 0.36 0.55

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

16 12.4 14.5 17.6 16.4
84 87.6 85.5 82.4 83.6

PAR-83-SB-37 PAR-83-SB-38

11/15/201711/15/201711/16/201711/16/201711/16/2017

PAR-83-SB-37-1-1.5 PAR-83-SB-37-3-3.5 PAR-83-SB-37-6-6.5 PAR-83-SB-38-0-0.5 PAR-83-SB-138-0-0.5

PARCEL 83 Soil.xlsCross-1 5 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

< 0.076 < 0.076 NA NA

< 0.076 < 0.076 NA NA

< 0.076 < 0.076 NA NA

0.013 J < 0.076 NA NA

0.013 J 0.02 J NA NA

0.019 J 0.038 J NA NA

< 0.076 0.016 J NA NA

< 0.076 0.014 J NA NA

< 0.076 < 0.076 NA NA

< 0.076 < 0.076 NA NA

0.022 J 0.035 J NA NA

< 0.076 < 0.076 NA NA

< 0.076 0.016 J NA NA

< 0.076 < 0.076 NA NA

< 0.076 0.016 J NA NA

0.019 J 0.033 J NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

12.2 12 14 17.7
87.8 88 86 82.3

PAR-83-SB-39

11/16/201711/16/2017

PAR-83-SB-139-2-2.5

11/16/201711/16/2017

PAR-83-SB-39-3-3.5 PAR-83-SB-39-6-6.5PAR-83-SB-39-2-2.5

PARCEL 83 Soil.xlsCross-1 6 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

10.5 18.6 17.5
89.5 81.4 82.5

PAR-83-SB-40

11/16/201711/16/201711/16/2017

PAR-83-SB-40-1-1.5 PAR-83-SB-40-3-3.5 PAR-83-SB-40-6-6.5

PARCEL 83 Soil.xlsCross-1 7 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

NA NA NA < 0.07 < 0.079

NA NA NA 0.031 J < 0.079

NA NA NA < 0.07 < 0.079

NA NA NA 0.012 J < 0.079

NA NA NA 0.044 J < 0.079

NA NA NA 0.03 J < 0.079

NA NA NA 0.042 J < 0.079

NA NA NA 0.014 J < 0.079

NA NA NA 0.017 J < 0.079

NA NA NA < 0.07 < 0.079

NA NA NA 0.0097 J 0.019 J
NA NA NA < 0.07 < 0.079

NA NA NA 0.038 J < 0.079

NA NA NA < 0.07 < 0.079

NA NA NA 0.012 J 0.015 J
NA NA NA 0.03 J 0.02 J

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

13.3 24.1 7.1 6.5 17.8
86.7 75.9 92.9 93.5 82.2

PAR-83-SB-45

11/14/2017

PAR-83-SB-44

11/14/201711/16/2017

PAR-83-SB-41

11/16/201711/16/2017

PAR-83-SB-41-0-0.5 PAR-83-SB-41-3-3.5 PAR-83-SB-41-6-6.5 PAR-83-SB-44-1-1.5 PAR-83-SB-45-1.5-2

PARCEL 83 Soil.xlsCross-1 8 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

< 0.08 < 0.073 < 0.087 NA NA

0.044 J 0.096 J 0.038 J NA NA

0.025 J 0.048 J 0.034 J NA NA

0.11 J 0.21 0.22 NA NA

0.13 0.19 0.24 NA NA

0.18 0.22 0.32 NA NA

0.093 J 0.13 0.15 NA NA

0.068 J 0.076 J 0.12 J NA NA

0.13 0.23 0.21 NA NA

0.026 J 0.039 J 0.048 J NA NA

0.18 0.19 0.38 NA NA

< 0.08 0.015 J < 0.087 NA NA

0.088 J 0.12 0.15 NA NA

0.019 J 0.017 J 0.056 J NA NA

0.11 J 0.055 J 0.19 NA NA

0.22 0.31 0.37 NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

18.5 10.5 25.8 14.1 14.7
81.5 89.5 74.2 85.9 85.3

11/14/2017

PAR-83-SB-48

11/14/201711/14/2017

PAR-83-SB-47

11/14/2017

PAR-83-SB-46

11/14/2017

PAR-83-SB-46-0-0.5 PAR-83-SB-47-0-0.5 PAR-83-SB-48-0-0.5 PAR-83-SB-48-3-3.5 PAR-83-SB-48-6-6.5

PARCEL 83 Soil.xlsCross-1 9 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

< 0.076 < 0.077 < 0.069

< 0.076 < 0.077 < 0.069

< 0.076 < 0.077 < 0.069

0.034 J < 0.077 < 0.069

0.041 J < 0.077 < 0.069

0.057 J < 0.077 < 0.069

0.036 J < 0.077 < 0.069

0.016 J < 0.077 < 0.069

0.03 J < 0.077 < 0.069

< 0.076 < 0.077 < 0.069

0.036 J < 0.077 < 0.069

< 0.076 < 0.077 < 0.069

0.037 J < 0.077 < 0.069

< 0.076 < 0.077 < 0.069

< 0.076 < 0.077 < 0.069

0.036 J < 0.077 < 0.069

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

11.6 17.1 7.2
88.4 82.9 92.8

11/16/2017

PAR-83-SB-54

11/16/201711/16/2017

PAR-83-SB-54-6-6.5PAR-83-SB-54-1-1.5 PAR-83-SB-54-3-3.5

PARCEL 83 Soil.xlsCross-1 10 of 11 parsons



Validated Laboratory Data
FTMM - Parcel 83

November 2017 Soil Sampling

Loc ID

Sample ID

Sample Date

Semivolatile Organic Compounds (mg/kg)
Acenaphthene 3400

Acenaphthylene

Anthracene 17000

Benzo(a)anthracene 5

Benzo(a)pyrene 0.5

Benzo(b)fluoranthene 5

Benzo(ghi)perylene 380000

Benzo(k)fluoranthene 45

Chrysene 450

Dibenz(a,h)anthracene 0.5

Fluoranthene 2300

Fluorene 2300

Indeno(1,2,3-cd)pyrene 5

Naphthalene 6

Phenanthrene

Pyrene 1700

Extractable/Volatile Petroleum Hydrocarbons (mg/kg)
C10-C12 Aromatics

C12-C16 Aliphatics

C12-C16 Aromatics

C16-C21 Aliphatics

C16-C21 Aromatics

C21-C36 Aromatics

C21-C40 Aliphatics

C9-C12 Aliphatics

EPH (C9-C40)

Total Aliphatics

Total Aromatics

Total EPH

Inorganics (mg/kg)
Arsenic 19

Wet Chemistry - Moisture
Moisture (percent)

Percent Solids (percent)

NJ 

Residential 

Direct 

Contact SRS

< 0.074 < 0.074 < 0.072

< 0.074 < 0.074 < 0.072

< 0.074 < 0.074 < 0.072

0.021 J < 0.074 < 0.072

0.02 J < 0.074 < 0.072

0.03 J < 0.074 < 0.072

0.017 J < 0.074 < 0.072

< 0.074 < 0.074 < 0.072

0.018 J < 0.074 < 0.072

< 0.074 < 0.074 < 0.072

0.026 J < 0.074 < 0.072

< 0.074 < 0.074 < 0.072

0.02 J < 0.074 < 0.072

< 0.074 < 0.074 < 0.072

0.012 J < 0.074 < 0.072

0.023 J < 0.074 < 0.072

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

13.9 14.9 10.6
86.1 85.1 89.4

11/16/2017

PAR-83-SB-55

11/16/2017 11/16/2017

PAR-83-SB-55-1-1.5 PAR-83-SB-55-3-3.5 PAR-83-SB-55-6-6.5
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RI/FS Report for Parcels 83, 103, 104 and 108 Alternative Soil Remediation Standard Application 

Fort Monmouth, BRAC 05 Facility Appendix F September 2020 
Contract Number W912DY-09-D-0062, Task Order 0012 

APPENDIX F 
Alternative Soil Remediation Standard Application



 Site Name:  

Program Interest Number:  

    ALTERNATIVE STANDARDS OR SCREENING LEVELS REQUESTED/IMPLEMENTED

Chemical Name CAS

Concentration               

Range on Site                 

(include units) ARS / Screening Level Scenario

Type of                    

Standard

Default 

Remediation 

Standard / 

Screening level   

(include units)    

Proposed 

Remediation 

Standard / 

Screening level       

(include units)

Vanadium 7440-62-2 20.5 - 123 mg/kg Ingestion-Dermal Exposure Pathway Residential Alternative 78 mg/kg 390 mg/kg

Remediation Standard Notification Spreadsheet

Version 1.0   08/27/13

G000000032

Parcel 83

New Jersey Department of Environmental Protection
Site Remediation Program

REMEDIATION STANDARD NOTIFICATION SPREADSHEET

Clear FormInstructions
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APPENDIX G 
Human Health Risk Assessment 
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SECTION 1 
INTRODUCTION 

1.1 Overall Introduction 
This risk assessment is part of the Remedial Investigation (RI) Report for Parcel 83 Former Industrial and 
Vehicle Activities and Parcels 103, 104, and 108 – PAHs in SI Samples (Parcel 83) at Fort Monmouth, 
New Jersey.  Specific activities that are being performed under this project include: 

1. Performance of RIs and Feasibility Studies (FS), and preparation of RI/FS reports to achieve
acceptance of Decision Documents in compliance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) National Contingency Plan (NCP),
40 Code of Federal Regulations (CFR) Part 300 and to the extent possible to meet the
substantive remedial requirements of New Jersey Administrative Code (N.J.A.C.) 7:26E
Technical Requirements for Site Remediation (TRSR); and

2. Support for the closure of environmental sites to facilitate the efficient transfer of real
property to other parties.

This risk assessment was conducted according to the Final Human Health Risk Assessment Work Plan 
for RI/FS at Fort Monmouth Army Installation, Non-Landfill Sites (Parsons, 2015).     

Section 1 of this risk assessment is a brief introduction including a description of the site and the data 
evaluation for the human health risk assessment.  Section 2 describes the human health risk assessment 
(HHRA) and Section 3 presents the references used in the preparation of this document.  Tables and 
figures referenced in this report follow Section 3.   

1.2 Site Description 
Parcel 83 is located in the northeastern portion of the Main Post.  Parcel 83 was associated with numerous 
former industrial processes and motor pool operations. Multiple fuel oil underground storage tanks 
(USTs) were once present at or near Parcel 83.  Parcel 83 is 35.3 acres in size and has previously been 
divided into multiple areas for field investigations: the former motor vehicle maintenance and repair 
facilities at Building 166 and former Buildings 44, 64, 159, 161, 163, 197, and 483; the previous shop 
activities at Building 279, 280, 281, and former building 485; the previous coal storage area around the 
vicinity of Building 75; and the former electrical transformer storage location east of Building 173.  A 
smaller 8.2 acre area was subsequently re-categorized in the 2016 Finding of Suitability to Transfer 
(FOST) and designated as the Parcel 83 “carve-out” of environmental concern.  Parcel 103, Parcel 104, 
and Parcel 108 were designated in the 2017 work plan based on PAHs in soil identified in the 2008 SI 
Report. 

A substantial portion of the Parcel 83 vicinity is currently covered by Buildings 116, 117, 154, 166, 167, 
273, 276, 279, 280, 281, 476, 480, 481, 482, T-79, T-105, and T-106.  Asphalt pavement for parking areas 
and roads covers approximately half of the parcel and a relatively small portion (less than 20 percent) 
consists of landscaped areas. The site is currently unoccupied.  Future land use includes open space, 
residential, and possibly commercial or institutional use according to the FTMM Reuse and 
Redevelopment Plan (EDAW, 2008 and FMERA, 2019). 
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The soil at Parcel 83 consists primarily of silty sand that is light gray to gray and orange-reddish-brown 
to at least five feet (ft) below ground surface (bgs).  In some borings, deeper soils below five ft bgs consist 
of wet, olive-gray greenish-tan sand with traces of clay.  Indications of fill (concrete, coal, wood, debris, 
and asphalt) were observed in several borings at varying depths from the ground surface to 3.5 ft bgs.  

Groundwater wells have been installed within Parcel 83 associated with IRP site FTMM-56 (near 
Building 166), UST 65A and UST 161 (near Building 167) (these wells were subsequently abandoned in 
2018), and IRP site FTMM-57.  The depth to groundwater at FTMM-57 ranged from approximately 3.6 
to 8.8 ft bgs during the most recent groundwater monitoring event in October 2015.  Based on an earlier 
groundwater modeling study (Brinkerhoff, 2010), groundwater flows approximately northeast in the 
northern portion of Parel 83, and approximately southeast in the southern portion of Parcel 83.   

1.3 Data Evaluation 
Parcel 83 has previously been sampled by others as well as by Parsons in 2016 and 2017.  The available 
sampling data are summarized in the RI Report.  Sample data associated with Parcel 83 includes surface 
and subsurface soil samples.  Soil samples were collected in areas where it was expected that soil 
contamination could be present.   

Chemical results with final validation qualifiers of any letter other than “U,” “UJ,” or “R” were considered 
detected and suitable for use in risk assessment; therefore “J” and “J-” qualified data results were used in 
the risk assessment (United States Environmental Protection Agency [USEPA], 1989).  “EB” and “JB” 
qualified data results were included in the risk assessment data set, as recommended by USEPA, but will 
be considered not detected (USEPA, 1989). 

1.3.1 Selection of Constituents of Potential Concern 

Constituents of potential concern (COPCs) in soil were identified by comparing the maximum detected 
concentration of each analyte to the USEPA Resident Soil Regional Screening Levels (RSL) (Target Risk 
[TR] = 1x10-6 and Target Hazard Quotient [THQ] = 0.1) (USEPA, 2019a).  The THQ of 0.1 was used 
during screening and selection of COPCs to account for cumulative effects of non-carcinogenic 
chemicals.  The results of the COPC identification process are presented in the RI Report.  For the 
purposes of the risk assessment (i.e., because different receptors may be exposed to different soil 
intervals), COPCs in soil were identified for surface soil (0 to 2 feet bgs) and for combined surface and 
subsurface soil (0 to 15 feet bgs).    

It should be noted that only residential screening values were used in determining COPCs for this risk 
assessment, although a number of evaluated site receptors (e.g., onsite worker, construction worker) do 
not conform to a conventional residential site use pattern.  Developing one COPC list for all receptors 
based on residential screening values is very conservative; it ensures that every site chemical that could 
possibly contribute to risk or hazard is considered. 

The process used, and the results of the COPC identification process, are presented in the RI Report.  
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SECTION 2 
HUMAN HEALTH RISK ASSESSMENT 

2.1 Risk Assessment Process 
The HHRA provides an evaluation of the potential risks to human health posed by chemicals detected in 
surface soil and combined surface and subsurface soil associated with Parcel 83 at the Former Fort 
Monmouth.  As presented in USEPA guidance documents, the HHRA is a four-step evaluation process 
which includes: 

 Data evaluation and identification of COPCs;
 Exposure assessment;
 Toxicity assessment; and
 Risk characterization.

Each of these steps is discussed in detail in the following subsections.   

2.2 Identification of Constituents of Potential Concern 
2.2.1 Selection of Constituents of Potential Concern 
Concentrations of detected chemicals were compared to screening levels to identify COPCs.  COPCs were 
selected by comparing the maximum concentration of each detected analyte in soil samples to selected 
screening levels.  Generally, those analytes that are present at concentrations greater than screening levels 
were retained as COPCs for further evaluation; chemicals detected at concentrations less than these 
screening levels were not considered COPCs.  The screening process is presented in Section 1.3 above 
and in Section 4 of the RI Report.  
2.2.2 Constituents of Potential Concern Results 

Surface Soil (0 to 2 feet bgs):  As shown on Table 4 of the RI Report, trichloroethene, 1-
methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene (BaP), 
benzo(b)fluoranthene, bis(2-chloroethyl)ether, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, Aroclor-
1254, Aroclor-1260, antimony, arsenic, cobalt, lead, manganese, mercury, and vanadium are identified as 
COPCs in soil.  Of these COPCs, trichloroethene, benzo(a)anthracene, BaP, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene are considered mutagens by the USEPA 
(USEPA, 2019a). 

Combined Surface and Subsurface Soil (0 to 15 feet bgs):  As shown on Table 4 of the RI Report, 
trichloroethene, 1-methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene (BaP), 
benzo(b)fluoranthene, bis(2-chloroethyl)ether, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, Aroclor-
1254, Aroclor-1260, antimony, arsenic, cobalt, lead, manganese, mercury, and vanadium are identified as 
COPCs in soil.  Of these COPCs, trichloroethene, benzo(a)anthracene, BaP, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene are considered mutagens by the USEPA 
(USEPA, 2019a). 

2.3 Exposure Assessment 
The exposure assessment consists of three main elements: 

1. Evaluation of exposure pathways and identification of receptors;

2. Estimation of exposure point concentrations (EPCs); and

June 2020 



Human Health Risk Assessment Section 2 
Fort Monmouth, New Jersey, Parcel 83 Human Health Risk Assessment 

2-2

3. Estimation of human intake.

The RA evaluates the reasonable maximum exposure (RME), as defined by USEPA (1993a).  The RME 
is designed to be a measure of “high-end” exposure.  USEPA (2004a) describes the selection of exposure 
parameters to support the RME as follows: 

In comparison with the average exposure, the “high end” exposure estimate is defined as the highest 
exposure that is reasonably expected to occur at a site but that is still within the range of possible 
exposures, referred to as the RME (USEPA, 1989). According to the Guidance on Risk 
Characterization for Risk Managers and Risk Assessors (USEPA, 1992), risk assessors should 
approach the estimation of the RME by identifying the most sensitive exposure parameters. The 
sensitivity of a parameter generally refers to its impact on the exposure estimates, which correlates 
with the degree of variability of the parameter values. Parameters with a high degree of variability 
in the distribution of parameter values are likely to have a greater impact on the range of risk 
estimates than those with low variability. For one or a few of the sensitive parameters, the maximum 
or near-maximum values should be used, with central tendency or average values used for all other 
parameters. The high-end estimates are based, in some cases, on statistically based criteria (95th or 
90th percentiles), and in others, on best professional judgment. In general, exposure duration, 
exposure frequency, and contact rate are likely to be the most sensitive parameters in an exposure 
assessment (USEPA, 1989).   

2.3.1 Conceptual Site Model 

2.3.1.1 Evaluation of Exposure Pathways and Identification of Receptors 

A conceptual site model (CSM) is used to qualitatively define the type of potential exposures to 
contaminants at or migrating from a site (i.e., to systematically evaluate the effect of chemicals in relevant 
media on potential receptors).  The CSM describes onsite release points, affected physical media, types 
of contaminant transport and fate mechanisms that may be involved at the site, each group of potentially 
exposed populations or receptors, and how each receptor group may contact site-related contamination.  
The CSM is used to summarize existing site characterization data, including assumptions about land, 
groundwater and surface water use, and to complete a qualitative exposure pathway assessment.  A CSM 
diagram has been developed for Parcel 83 and is presented in Figure G.2.1.   

2.3.1.2 Evaluation of Exposure Pathways and Identification of Receptors 

An exposure pathway evaluation describes how a receptor could be exposed to COPCs at, or migrating 
from, a site.  A potentially complete exposure pathway consists of four necessary elements: 

 A source and mechanism of chemical release;

 An environmental transport medium;

 A point of potential contact with a receptor; and

 A feasible route of exposure at the exposure point.

The potentially complete exposure pathways and receptors at Parcel 83 are identified in this section.  The 
site-specific CSM (Figure G.2.1) identifies the exposure pathways and receptors that are present at 
specific sites.  Consistent with Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989), current 
and future land-use scenarios were considered for the site. 

The surface water and sediment exposure pathways are incomplete for all human receptors because there 
is no surface water or sediment present within Parcel 83.  The ingestion of biota pathways are incomplete 
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for all human receptors because there is no source of biota for human ingestion. The groundwater exposure 
pathways are incomplete for all human receptors because there are no COPCs in groundwater. 

Volatile compounds in groundwater may migrate upwards and be discharged to ambient (i.e., outdoor) 
air where receptors at the site may be exposed to them via inhalation.  Additionally, inhalation of vapors 
migrating from groundwater to indoor air would be evaluated.  Volatile compounds are operationally 
defined as those COPCs with a Henry’s Law constant greater than or equal to 1 x 10-5 atm-m3 per mole 
or a vapor pressure greater than or equal to 1 mm Hg (USEPA, 2019b).  These pathways are incomplete 
because there are no COPCs in groundwater. 

The site-specific CSM for potential human exposures is depicted in Figure G.2.1, and is formulated 
according to applicable guidance, with the use of professional judgment and site-specific information on 
land use, water use, contaminant sources, release mechanisms, routes of migration, potential exposure 
points, potential routes of exposure, and potential receptor groups associated with the site.  In accordance 
with the site-specific CSM, risk was quantitatively or qualitatively evaluated for the following potential 
human exposure scenarios: 

 Current/Future receptors under the unlimited use and unrestricted exposure (UU/UE)
scenario: There is currently no residential use at Parcel 83, but the site zoning includes
residential use (EDAW, 2008 and FMERA, 2019). To quantify exposure and risk under the
UU/UE scenario (hereafter UU/UE receptors), the most conservative exposures are those that
are consistent with a residential exposure scenario (i.e., an exposure scenario that considers
long-term exposure of both children and adults to potentially contaminated environmental
media).  For UU/UE receptors the HHRA evaluates exposure over a 6-year span as a child
and a 20-year span as an adult.

o Potential exposure of UU/UE receptors to COPCs in surface soil (0 to 2 feet bgs)
and combined surface and subsurface soil (0 to 15 feet bgs) by incidental
ingestion, dermal contact, and inhalation of ambient dust and vapors in ambient
air is evaluated.  This HHRA did not quantify exposure associated with vapor
intrusion of volatile chemicals in soil into indoor air.

 Current/Future Outdoor Workers (e.g., landscaping personnel, maintenance workers):
This scenario represents those workers that are present within the area.  Outdoor workers are
expected to perform any necessary maintenance or landscaping activities resulting in long-
term exposure to potentially contaminated media (e.g., exposure duration 25 years), several
days of the week (e.g., exposure frequency 225 days/year).

o Potential exposure of outdoor workers to COPCs in surface soil (0 to 2 feet bgs)
by incidental ingestion, dermal contact, and inhalation of ambient dust and
vapors in ambient air is evaluated.  Outdoor workers are not expected to
encounter soil greater than 2 feet bgs, therefore, exposure to subsurface soil is
not evaluated for outdoor workers at Parcel 83.

 Current / Future Recreational Users:  This scenario represents adolescent and adult
receptors that may use only those sites designated for passive open space for recreational
purposes.

o Potential exposure of current/future recreational users to COPCs in surface soil
(0 to 2 feet bgs) by incidental ingestion, dermal contact, and inhalation of ambient
dust and vapors in ambient air, in part as an adolescent (aged 6-<16 years) and
in part as an adult, is evaluated.  Recreational users are not expected to encounter
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subsurface soil (2 to 15 feet bgs).  Therefore, exposure to subsurface soil is an 
incomplete pathway.   

 Current/Future Utility Workers:  This scenario is expected to represent utility workers that
would typically be involved in a single short-term excavation project at a given location, such
as would be expected to be associated with repair or installation of utility lines.  It is not
expected that the same crew would return to the same location to conduct additional repair,
installation, or maintenance of underground utility lines.

o Potential exposure of utility workers to combined surface and subsurface soil (0
to 15 feet bgs) through incidental ingestion, dermal contact, and inhalation of
ambient dust and vapors in ambient air is evaluated.

The exposure scenarios selected for evaluation are anticipated to account for the range of reasonably 
anticipated exposures under current and future conditions at the site.  The scenarios selected are 
sufficiently conservative to adequately address other less common scenarios for soil.  Specifically, the 
UU/UE receptor is protective of school, medical, and administrative users (i.e., institutional users), and 
the outdoor worker is protective of the indoor worker. 
A summary of the relevant receptors and exposure scenarios is provided in Table G.2.1.   

The exposure assumptions used for estimating chemical intake for soil are presented in Table G.2.2.  

2.3.1.3 Exposure Area 

An exposure area is the area over which sampling data are aggregated for estimation of risk.  The size and 
location of the exposure area is commensurate with the assumed activity patterns of each specific receptor. 
Exposure areas for different receptors may overlap, that is, the UU/UE receptors would be expected to be 
exposed to an area of less than a half acre in size, while outdoor workers would be expected to be exposed 
to a larger area.  The exposure areas are defined considering the results of the source area investigation 
(e.g., the center point of the most contaminated areas) and activity patterns of the potential receptors being 
evaluated.  Locations of the highest detected concentrations within Parcel 83 have been evaluated spatially 
to determine best placement of exposure area boundaries for the HHRA, to ensure that the highest detected 
concentrations are evaluated in the HHRA.  

Three Exposure Areas of approximately 0.5 acres (i.e. representing the approximate size of a residential 
lot) were evaluated for the UU/UE receptor exposed to soil, based on the areas at the site with the highest 
concentrations of COPCs that would be most likely to pose an unacceptable risk. The remaining receptors 
were assumed to access the entire site. Figure G.2.2 shows the soil Exposure Areas for Parcel 83.  

Exposure Area 1 includes the highest concentrations of TCE, 2-methylnaphthalene, antimony, arsenic, 
lead, and manganese in surface soil and combined surface and subsurface soil and the highest 
concentration of 1-methylnaphthalene in combined surface and subsurface soil. Exposure Area 1 includes 
the following sample locations: PAR-83-SB-12, PAR-83-SB-13, PAR-83-SB-16, PAR-83-482-SB-01, 
PAR-83-482-SB-04, P83-SS/SB-9, P83-SS/SB/GW-10, and P83-SS/SB-11. 

Exposure Area 2 includes the highest concentrations of bis(2-chloroethyl)ether, carcinogenic PAHs (as 
represented by the BaP-equivalent concentration), Aroclor-1254, Aroclor-1260, and mercury in surface 
soil and combined surface and subsurface soil and the highest concentration of 1-methylnaphthalene in 
surface soil. Exposure Area 2 includes the following sample locations: P83-B3, P83-B4, P83-B5, PAR-
83-SB-07, PAR-83-SB-08, and PAR-83-SB-09.

Exposure Area 3 includes the highest concentrations of cobalt and vanadium and the second highest 
concentration of carcinogenic PAHs (as represented by the BaP-equivalent concentration) in surface soil 
and combined surface and subsurface soil. Exposure Area 3 includes the following sample locations: P83-
A1, P83-A2, P83-B1, P83-B2, PAR-83-SB-01, PAR-83-SB-02, PAR-83-SB-06, and PAR-83-SB-17.     
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2.3.2 Estimation of Exposure Point Concentrations 

EPCs are the concentrations of chemicals in a given medium to which a receptor may be exposed at a 
specific location known as the "exposure point."  EPCs are estimated using a combination of available 
analytical data and fate and transport modeling data to represent the RME that is expected to occur at the 
site.  Initial EPCs for soil are the maximum detected concentration of each analyte. If the preliminary 
evaluation indicates that an unacceptable cumulative risk or hazard index would be calculated, then 95% 
upper confidence limits (UCL) are calculated for those COPCs contributing significantly to the 
risk/hazard (i.e., greater than 25% of the cumulative risk/hazard) and the risk is estimated using the 95% 
UCL on the mean as the EPC for those analytes. If there is an insufficient sample size within the exposure 
area to calculate a 95% UCL (less than eight samples) or there was only one detection in the exposure 
area, the maximum detected concentration was kept as the EPC.  In all cases, the EPC for lead is the 
arithmetic mean concentration for lead in soil (USEPA, 2007a). 

The data tables present results for all samples, including primary and duplicate samples and are included 
in the Summary RI Report.  The “best value” sample result of all primary and duplicate results were used 
to determine the EPC.  If both values represent detected concentrations, then the highest detected 
concentration (i.e., the most conservative) was considered the “best value” for use in the risk assessment. 
If one value represents a detected concentration and one value is qualified as not detected, then the 
detected value was considered the best value and was retained in the risk assessment.  If both values are 
qualified as not detected, the highest reported U flagged value was retained. 

Polycyclic aromatic hydrocarbons (PAH) found in environmental samples are almost always present in 
complex mixtures.  Therefore, a consideration of the risks associated with exposure to the entire suite of 
carcinogenic PAHs was considered.  BaP is the most researched carcinogenic PAH, and the 
carcinogenicity of other PAHs is determined relative to BaP.  A Relative Potency Factor (RPF) approach 
was used to calculate a BaP-equivalent concentration (USEPA, 1993b).  A BaP-equivalent concentration 
was calculated for the carcinogenic PAHs by multiplying the individual results for the carcinogenic PAH 
(benzo(a)anthracene, BaP, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
and indeno(1,2,3-cd)pyrene) by the RPF for each sample, and summing the values.  The RPFs for each 
carcinogenic PAH are shown in Tables G.2.3 and G.2.4.  BaP-equivalent concentrations were calculated 
for surface soil and combined surface and subsurface soil. The maximum calculated BaP-equivalent 
concentration for each soil profile was selected for use as the EPC.   

EPCs for risk estimation were calculated for each receptor type as follows: 

 Soil EPCs for the combined surface and subsurface soil exposure scenario for the UU/UE and
utility worker were calculated by aggregating analytical data collected from the exposure area
for combined surface and subsurface soil (0-≤15 feet bgs).

 Surface soil EPCs for all receptor scenarios were estimated from the analytical data collected
from the exposure area for surface soil (0-≤2 feet bgs).

Soil EPCs are shown in Tables G.2.5 and G.2.6. 
2.3.3 Estimation of Human Intake  

Human intake, expressed as milligrams of chemical per kilogram of body weight per day (mg/kg-day), is 
obtained by multiplying the EPC by exposure factors specific to an exposure scenario.  The resultant 
intake is multiplied by a carcinogenic slope factor or divided by a noncarcinogenic reference dose to 
derive the carcinogenic risks and noncarcinogenic hazards associated with potential exposures from the 
site. 
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The following general equation (USEPA, 1989) is used to quantify the intake of COPCs by potential 
receptors: 

𝐼𝑛𝑡𝑎𝑘𝑒 ൌ
ሺ𝐶ሻሺ𝐶𝑅ሻ ሺ𝐸𝐹ሻሺ𝐸𝐷ሻ

ሺ𝐵𝑊ሻሺ𝐴𝑇ሻ

Where: C = Chemical concentration in medium (mg/kg) 
CR = Contact rate (amount/unit time) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (days), for noncarcinogens, equal to ED x 365 days/year; 

for carcinogens, equal to 70 year assumed lifespan x 365 days/year) 

In accordance with USEPA guidance (1989), human intake for carcinogens is calculated differently from 
those for noncarcinogens.  For carcinogens, human intake is averaged over an assumed lifetime of 70 
years, because cancer is considered to be a non-threshold phenomenon, and multiple individual chemical 
exposures which could result in the development of cancer are accrued over a lifetime.  The probability 
of developing cancer is believed to be proportional to the duration and intensity of exposure.  That is to 
say, the probability of developing cancer is proportional to the dose of chemical absorbed into the body, 
the frequency of exposure, and the duration of exposure.   

For cancer assessments that require evaluation of multiple age groups simultaneously, such as UU/UE 
receptors and recreational users, age-adjusted factors are used to account for the periods of an individual's 
life spent as a child or adolescent and as an adult.  For UU/UE receptors, inputs consistent with residential 
exposure were used to calculate intakes for carcinogens, and it is assumed that exposure would occur in 
part as a child (aged 0-<6 years) and the remainder as an adult (the subsequent 20 years).  For recreational 
users, it is assumed that exposure would occur in part as an adolescent (aged 6-<16 years) and in part as 
an adult (aged 16-<30 years).  The age-adjusted factor (Factoradj) encompasses the contact rate, exposure 
duration, and body weight in all cancer assessments for which a portion of the exposure would be expected 
to occur as a child or adolescent (subscripted “adl”) and a portion as an adult, as these are the exposure 
parameters that are expected to differ between children, adolescents, and adults.  This factor is calculated 
as follows: 

𝐹𝑎𝑐𝑡𝑜𝑟௔ௗ௝  ൌ  ቈ
ሺ𝐸𝐷௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ ሺ𝐶𝑅௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ

ሺ𝐵𝑊௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ
቉ ൅  ቈ

ሺ𝐸𝐷௔ௗ௨௟௧ሻ ሺ𝐶𝑅௔ௗ௨௟௧ሻ

ሺ𝐵𝑊௔ௗ௨௟௧ሻ
቉ 

Where: EDadl or child = Adolescent or child exposure duration (years) 
CRadl or child = Adolescent or child contact rate (amount/unit time) 
EDadult = Total exposure duration of both adult and child (years) 
CRadult = Adult contact rate (amount/unit time) 
BWadl or child = Adolescent or child body weight (kg) 
BWadult = Adult body weight (kg) 

Outdoor workers and utility workers are included only as adult receptors.  Therefore, an age-adjusted 
factor is not used for these receptors to estimate carcinogenic intake.   
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For noncarcinogens, the intake is averaged only over the duration of exposure.  This reflects the 
assumption that noncarcinogenic effects have a toxicity threshold.  Adverse health effects could result if 
the toxicity threshold were exceeded for a period of time corresponding to the exposure duration. 
Conversely, intake of a chemical below the toxicity threshold for a period of time corresponding to the 
exposure duration would not be expected to result in adverse health effects in the receptor.  Therefore, 
intake is calculated separately for different age groups for noncarcinogens. 

Appropriate exposure factors were used to calculate pathway-specific intake factors for all complete 
pathways at the site.  When appropriate, site-specific information was used to develop reasonable yet 
conservative exposure factors.  When neither site-specific information nor default values were available, 
best professional judgment was used to select appropriate exposure parameters.  The equations for 
calculating both carcinogenic and noncarcinogenic intake of non-mutagenic COPCs are provided in the 
following subsections.  The calculation of human intake of mutagenic COPCs is discussed below in 
Subsection 2.3.3.2.   

2.3.3.1 Intake Equations for Soil 

Soil Ingestion 
The following equations (USEPA, 1989) will be used to calculate the intake (expressed as mg/kg-day) 
associated with the incidental ingestion of COPCs in soil.  The exposure parameter values, definition and 
units, and source of the value for the inputs as described in the equations below are shown for each 
receptor in Table G.2.2.   

Intakes from incidental ingestion of noncarcinogenic COPCs in soil, as applicable, were calculated for 
the UU/UE receptors (adult and child separately), outdoor workers, utility workers, and recreational users 
(adult and adolescent separately) as:   

𝐼𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛 ൌ  
ሺ𝐶ௌሻ ሺ𝐼𝑅𝑆ሻ ሺ𝐸𝐹ሻ ሺ𝐸𝐷ሻ ሺ𝐶𝐹ௌሻሺ𝐹𝐼ሻ

ሺ𝐴𝑇ሻ ሺ𝐵𝑊ሻ

Where: CS = Contaminant concentration in soil (mg/kg) 
IRS = Ingestion rate soil (mg/day) - for adult, adolescent, or child 

receptors, as applicable 
EF = Exposure frequency (days/year)  
ED = Exposure duration (years) - for adult, adolescent, or child 

receptors, as applicable 
CFS = Conversion factor for soil (1E-06 kg/mg) 
FI = Fraction soil ingested from source (unitless) 
AT = Averaging time (days) - for noncarcinogens, equal to ED x 365 

days/year 
BW = Body weight (kg) - for adult, adolescent, or child receptors, as 

applicable 

For scenarios that require evaluation of multiple age groups simultaneously, such as for UU/UE receptors 
and recreational users, the carcinogenic age-adjusted intake from incidental ingestion is calculated as: 

𝐼𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛௔௚௘ି௔ௗ௝ ൌ  
ሺ𝐶௦ሻ ൫𝐼𝐹𝑆௔ௗ௝൯ ሺ𝐸𝐹ሻ ሺ𝐶𝐹௦ሻ ሺ𝐹𝐼ሻ

ሺ𝐴𝑇ሻ
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Where: 

𝐼𝐹𝑆௔ௗ௝ ൌ  ቆ
ሺ𝐸𝐷௔ௗ௟ ௢௥ ௖௛௜௟ௗሻሺ𝐼𝑅𝑆௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ 

ሺ𝐵𝑊௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ
ቇ  ൅  ቆ

ሺ𝐸𝐷௔ௗ௨௟௧ሻሺ𝐼𝑅𝑆௔ௗ௨௟௧ሻ 
ሺ𝐵𝑊௔ௗ௨௟௧ሻ

ቇ 

Where: Cs = Contaminant concentration in soil (mg/kg) 
IFSadj = Age-adjusted soil ingestion factor (mg-year/kg-day) 
IRSadult = Ingestion rate soil (mg /day) - adult 
IRSadl = Ingestion rate soil (mg /day) - adolescent 
IRSchild = Ingestion rate soil (mg /day) - child 
EF = Exposure frequency (days/year)  
EDadult = Exposure duration (years) - adult 
EDadl = Exposure duration (years) - adolescent 
EDchild = Exposure duration (years) - child 
CFs = Conversion factor for soil (1E-06 kg/mg) 
FI = Fraction soil ingested from source (unitless) 
AT = Averaging time (days) - for carcinogens, equal to 70-year lifetime 

x 365 days/year 
BWadult = Body weight (kg) - adult 
BWadl = Body weight (kg) - adolescent 
BWchild = Body weight (kg) - child 

Dermal Contact with Soil 
The following equations (USEPA, 2004a) were used to calculate the dermal absorbed dose (DAD) 
(expressed as mg/kg-day) from dermal contact with COPCs in soil.  The exposure parameter values, 
definition and units, and source of the value for the inputs as described in the equations below are shown 
for each receptor in Table G.2.2.   

Intakes from dermal contact of noncarcinogenic COPCs in soil, as applicable, were calculated for UU/UE 
receptors (adult and child separately), outdoor workers, utility workers, and recreational users (adult and 
adolescent separately) as: 

𝐷𝐴𝐷 ൌ  
ሺ𝐷𝐴௘௩௘௡௧ሻ ሺ𝐸𝐹ሻ ሺ𝐸𝐷ሻ ሺ𝐸𝑉ሻ ሺ𝑆𝐴ሻ

ሺ𝐴𝑇ሻ ሺ𝐵𝑊ሻ

Where the absorbed does per event (DAevent), in milligrams per square centimeter per event (mg/cm2-
event), will be estimated as follows (USEPA, 2004a): 

𝐷𝐴௘௩௘௡௧ ൌ  ሺ𝐶௦ሻ ሺ𝐶𝐹௦ሻ ሺ𝐴𝐹ሻ ሺ𝐴𝐵𝑆ௗሻ 

Where: DAevent = Absorbed dose per event (mg/cm2-event) – for adult, 
adolescent, or child receptors, as applicable 

EF = Exposure frequency (days/year) 
ED = Exposure duration (years) – for adult, adolescent, or child 

receptors, as applicable 
EV = Event frequency (events/day) 
SA = Exposed skin surface area available for contact (cm2) – for 

adult, adolescent, or child receptors, as applicable 
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AT = Averaging time (days) - for noncarcinogens, equal to ED x 365 
days/year 

BW = Body weight (kg) – for adult, adolescent, or child receptors, as 
applicable 

Cs = Contaminant concentration in soil (mg/kg) 
CFs = Conversion factor for soil (1E-06 kg/mg) 
AF = Adherence factor of soil to skin (mg/cm2) – for adult, 

adolescent, or child receptors, as applicable 
ABSd = Dermal absorption fraction (unitless) 

For scenarios that require evaluation of multiple age groups simultaneously, such as UU/UE receptors 
and recreational users, the carcinogenic age-adjusted intake from dermal contact will be calculated as: 

𝐷𝐴𝐷௔௚௘ି௔ௗ௝ ൌ  
ሺ𝐶௦ሻ ൫𝑆𝐹𝑆௔ௗ௝൯ ሺ𝐴𝐵𝑆ௗሻ ሺ𝐸𝐹ሻ ሺ𝐸𝑉ሻ ሺ𝐶𝐹௦ሻ

ሺ𝐴𝑇ሻ

Where: 

𝑆𝐹𝑆௔ௗ௝ ൌ  ቆ
ሺ𝐸𝐷௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ ሺ𝐴𝐹௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ ሺ𝑆𝐴௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ 

ሺ𝐵𝑊௔ௗ௟ ௢௥ ௖௛௜௟ௗሻ
ቇ ൅  ቆ

ሺ𝐸𝐷௔ௗ௨௟௧ሻ ሺ𝐴𝐹௔ௗ௨௟௧ሻ ሺ𝑆𝐴௔ௗ௨௟௧ሻ 
ሺ𝐵𝑊௔ௗ௨௟௧ሻ

ቇ 

Where: Cs = Contaminant concentration in soil (mg/kg) 
SFSadj = Age-adjusted dermal exposure factor (mg-year/kg-day) 
ABSd = Dermal absorption fraction (unitless) 
EF = Exposure frequency (days/year) 
EV = Event frequency (events/day) 
CFs = Conversion factor for soil (1E-06 kg/mg) 
AT = Averaging time (days) - for carcinogens, equal to 70-year 

lifetime x 365 days/year 
EDadult = Exposure duration (years) - adult 
EDadl = Exposure duration (years) - adolescent 
EDchild = Exposure duration (years) - child 
AFadult = Adherence factor of soil to skin (mg/cm2) - adult  
AFadl = Adherence factor of soil to skin (mg/cm2) - adolescent 
AFchild = Adherence factor of soil to skin (mg/cm2) - child 
SAadult = Exposed skin surface area available for contact (cm2) – adult 
SAadl = Exposed skin surface area available for contact (cm2) - 

adolescent 
SAchild = Exposed skin surface area available for contact (cm2) - child 
BWadult = Body weight (kg) - adult 
BWadl = Body weight (kg) - adolescent 
BWchild = Body weight (kg) - child 

Inhalation of Particulates and Vapors from Soil 
The following equations (USEPA, 2009a) were used to calculate the exposure concentration in air 
(EC[air]) (expressed as micrograms per cubic meter [µg/m3]) associated with the inhalation of COPCs in 
soil.  The exposure parameter values, definition and units, and source of the value for the inputs as 
described in the equations below are shown for each receptor in Table G.2.2.   
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The EC(air) from soil particulates or vapors emitted from soil into ambient air were calculated for UU/UE 
receptors (adult and child separately for noncarcinogenic COPCs), utility workers, outdoor workers, and 
recreational users (adult and adolescent separately for noncarcinogenic COPCs).    

The EC(air) of soil particulates and vapors emitted from soil are calculated for noncarcinogenic and 
carcinogenic compounds as:   

𝐸𝐶ሺ𝑎𝑖𝑟ሻ ൌ  
ሺ𝐶௔ሻ ሺ𝐸𝑇ሻ ሺ𝐸𝐹ሻ ሺ𝐸𝐷ሻ

ሺ𝐴𝑇ሻ

For exposure scenarios where a receptor would be exposed to both ambient dust and vapors in air, the 
contaminant concentration in air (Ca), expressed in µg/m3, is estimated using the following equation 
derived from USEPA RSL User’s Guide (2019c): 

𝐶௔ ൌ  ሺ𝐶௦ሻ ൫1000 𝜇𝑔 𝑚𝑔ൗ ൯ ൬
1

𝑃𝐸𝐹
 ൅  

1
𝑉𝐹

൰ 

 Where: Ca = Contamination concentration in air (µg/m3) 
ET =  Exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years); calculated as 6 years as child plus 20 years 

as adult (UU/UE exposure receptors) and 10 years as adolescent plus 14 
years as adult (recreational user) 

AT = Averaging time (days) - for noncarcinogens, equal to ED x 365 
days/year; for carcinogens, equal to 70-year lifetime x 365 days/year 

CS = Chemical concentration in soil (mg/kg) 
PEF = Particulate emission factor (m3/kg) 
VF =  Chemical-specific volatilization factor (m3/kg) 

For COPCs that are not volatile, there is no VF.  Thus, there is no contribution to the EC(air) from 
volatilization, and the EC(air) is based solely on resuspension of soil particulates such as at Parcel 83. For 
exposure scenarios where a receptor would be exposed to ambient dust, but not vapors (e.g., inorganic 
compounds) in air, the contaminant concentration in air (Ca), expressed in µg/m3, was estimated using the 
following equation derived from USEPA RSL User’s Guide (2019c): 

𝐶௔ ൌ  ሺ𝐶௦ሻ ൫1000 𝜇𝑔 𝑚𝑔ൗ ൯  ൬
1

𝑃𝐸𝐹
൰ 

Where: Ca = Contamination concentration in air (µg/m3) 
CS = Chemical concentration in soil (mg/kg) 
PEF = Particulate emission factor (m3/kg) 

The air concentrations of COPCs were modeled to determine the inhalation exposure concentration.  The 
particulate emission factor (PEF) relates the concentration of COPCs in soil with the concentration of dust 
particles in the air. This PEF relates to dust generated from open sources, which is termed “fugitive” 
because it is not discharged into the atmosphere in a confined flow stream.  The volatilization factor (VF) 
is used to define the relationship between the concentration of the COPCs in soil and the flux of the 
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volatilized COPCs to air.  Dispersion models are used to determine the dispersion of COPCs in the 
atmosphere, reduced to a single site-specific dispersion model (Q/C) term which represents the inverse of 
the mean concentration at the center of the square source (expressed in gram per square meter per second 
[g/m2-s] per kg/m3), based on regional climatic zones, source area, and nearest city.  For FTMM, the Q/C 
value is based on Zone VIII, Philadelphia, Pennsylvania, and a 0.5 acre source area.  The default exposure 
parameter values for the inputs as described in the PEF and VF equations below are shown in Table G.2.7. 

The PEF, in m3/kg, is estimated using the following equation (USEPA, 2002; 2019c) see Table G.2.8: 

𝑃𝐸𝐹 ൌ  ቀ𝑄 𝐶ൗ ቁ  ൮
3,600 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 ℎ𝑜𝑢𝑟ൗ

ሺ0.036ሻ ሺ1 െ 𝑉ሻ ൬ቀ𝑈௠ 𝑈௧
ൗ ቁ

ଷ
൰  ሾ𝐹ሺ𝑥ሻሿ

൲ 

Where: Q/C = Inverse of mean concentration at center of square source area (g/m2-s per 
kg/m3) 

V = Fraction of vegetative cover (unitless) 
Um = Mean annual wind speed (meter[s] per second [m/s]) 
Ut = Equivalent threshold value of wind speed at 7 m (m/s) 
F(x) = Function dependent on Um/Ut derived using Cowherd et al. (1985) (unitless) 

The VF is estimated using the following equation (USEPA, 2002, 2019c) see Table G.2.9. 

𝑉𝐹 ൌ  
ቀ𝑄 𝐶ൗ ቁ  ൬൫ሺ3.14ሻ ሺ𝐷஺ሻ ሺ𝑇ሻ൯

ଵ
ଶൗ ൰  ቀ10ିସ  𝑚

ଶ

𝑐𝑚ଶൗ ቁ

൫ሺ2ሻ ሺ𝜌௕ሻ ሺ𝐷஺ሻ൯

Where: 

𝐷஺ ൌ  
ቂቀ𝜃௔

ଵ଴/ଷቁ  ሺ𝐷௜ሻ ሺ𝐻ᇱሻ ൅  ቀ𝜃௪
ଵ଴ ଷ⁄ ቁ  ሺ𝐷௪ሻቃ 𝑛ଶ⁄

 ൫ሺ𝜌௕ሻ ሺ𝐾ௗሻ൯ ൅  𝜃௪ ൅  ൫ሺ𝜃௔ሻ ሺ𝐻′ሻ൯

Where: VF = Chemical-specific volatilization factor (m3/kg) 
Q/C = Inverse of mean concentration at center of square source area (g/m2-s per kg/m3) 

 DA = Apparent diffusivity (cm2/s) 
 T = Exposure interval(s) 

ρb = Dry soil bulk density (g/cm3) 
θa = Air-filled soil porosity (Lair/Lsoil) = n- θw 

 Di = Diffusivity in air (cm2/s) 
 Hꞌ = Henry’s law constant (unitless) 

θw = Water-filled soil porosity (Lwater/Lsoil) 
 Dw = Diffusivity in water (cm2/s) 
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 n = Total soil porosity (Lpore/Lsoil), calculated as 1-( ρb / ρs) 
Kd = Soil-water partition coefficient (cm3/g) (calculated as KOC X fOC) 
KOC = Soil organic carbon-water partition coefficient (cm3/g) 

 fOC = Organic carbon content of soil (g/g) 
ρs = Soil particle density (g/cm3) 

In addition, soil saturation must be considered when calculating the VF (USEPA, 1996).  Soil saturation 
corresponds to the COPC concentration in soil at which the adsorptive limits of the soil particles, the 
solubility limits of the soil pore water, and saturation of soil pore air have been reached.  Above this 
concentration, the COPC in soil may be present in free phase.  Chemical-specific soil saturation (Csat) 
concentrations must be compared with the concentration of each volatile soil COPC because a basic 
principle of the VF calculation is not applicable when free-phase contaminants are present.  Therefore, 
the VF is applicable only if the soil COPC concentration is equal to or less than the soil saturation 
concentration.  Soil saturation concentrations (Table G.2.11) were obtained from the USEPA RSL 
Chemical-specific Parameter Tables (2019d). 

If the soil COPC concentration is greater than the soil saturation concentration, the following equation is 
used to calculate the contaminant concentration in air, Ca (µg/m3): 

𝐶௔ ൌ ൤ ሺCୗሻ  ൬
1,000μg

mg
൰ ൬

1
PEF

൰൨ ൅ ൤ ሺCୱୟ୲ሻ  ൬
1,000μg

mg
൰  ൬

1
VF
൰൨ 

The soil saturation concentration is not calculated for chemicals that are solid at room temperature (e.g., 
naphthalene).  If the soil COPC concentration is less than or equal to the soil saturation concentration, or 
if the volatile is solid at room temperature, Ca would be calculated the same as for a receptor exposed to 
both ambient dust and vapors in air.   

Where: CS = Chemical concentration in soil (mg/kg) 
Csat = Soil saturation concentration (mg/kg) 
PEF = Particulate emission factor (m3/kg) 
VF =  Chemical-specific volatilization factor (m3/kg) 

2.3.3.2 Calculation of Intake for Mutagenic COPCs 

If a chemical has been determined to cause cancer by a mutagenic mode of action (MOA), USEPA has 
noted that it is possible that exposures to that chemical in early life may result in higher lifetime cancer 
risks than an adult exposure of comparable duration (USEPA, 2007b).  Therefore, if chemical-specific 
data on susceptibility from early life exposures are available and have been used to develop cancer slope 
factors (SFs) or inhalation unit risks (IURs) that specifically address any potential for differential potency 
in early life stages, the derived SFs/IURs were used in lieu of Age Dependent Adjustment Factors 
(ADAFs) (discussed below).  For example, the Integrated Risk Information System (IRIS) assessment of 
vinyl chloride provides two sets of SFs/IURs, one that accounts for exposure occurring during early life 
and one that accounts for exposure occurring later in life. 

In assessing the risk for which a mutagenic MOA has been identified by USEPA, default ADAFs were 
applied for those chemical lacking chemical-specific data on susceptibility from early life exposures.  The 
Supplemental Guidance for Assessing Cancer Susceptibility from Early Life Exposure to Carcinogens 
(USEPA, 2005a) recommends the following default ADAFs: 

 10-fold adjustment for exposures during the first two years of life
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 3-fold adjustment for exposures from ages 2 to <16 years of age
 No adjustment for exposures after turning 16 years of age

These ADAFs are used to prorate the toxicity factors for the respective age ranges, to account for more 
or less sensitivity during that life stage.  For example, there is assumed by default to be 10-fold greater 
sensitivity over the first two years of life than for an equivalent level of exposure after turning 16 years 
of age.  Consideration of early life stage exposure was limited to the UU/UE receptor and recreational 
user scenarios.  Because the adolescent recreational user is 6 to <16 years of age, only the three-fold 
adjustment is used in the calculations for intake of mutagenic COPCs. 

Table G.2.10 identifies mutagens present in soil. The following mutagenic COPCs were identified:  

 Surface Soil: benzo(a)anthracene, BaP, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene, collectively evaluated as a BaP-equivalent and trichloroethene.

 Combined Surface and Subsurface Soil: benzo(a)anthracene, BaP, benzo(b)fluoranthene,
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene, collectively evaluated as a BaP-
equivalent and trichloroethene.

Carcinogenic PAHs were evaluated using the cancer slope factor for BaP, the most thoroughly studied of 
the carcinogenic PAHs.  The evaluation is conducted using a BaP-equivalent concentration that considers 
an aggregate concentration of seven carcinogenic PAHs as described in Subsection 2.3.2.  

For mutagenic COPCs, the following equations were used: 

Incidental Ingestion of Soil.  The following equation (USEPA, 1989; 2005a) is used to calculate the 
intake in mg/kg‐day for mutagenic COPCs : 

For UU/UE receptors: 

𝐼𝑛𝑡𝑎𝑘𝑒 ൌ

𝐶௦ ൈ ൮

ሺ𝐸𝐷଴ିଶ ൈ 𝐼𝑅𝑆௖ሻ ൈ 10
𝐵𝑊௖

൅
ሺ𝐸𝐷ଶି଺ ൈ 𝐼𝑅𝑆௖ሻ ൈ 3

𝐵𝑊௖
൅

ሺ𝐸𝐷଺ିଵ଺ ൈ 𝐼𝑅𝑆௔ሻ ൈ 3
𝐵𝑊௔

൅
ሺ𝐸𝐷ଵ଺ିଷ଴ ൈ 𝐼𝑅𝑆௔ሻ ൈ 1

𝐵𝑊௔

൲ ൈ 𝐸𝐹 ൈ 10ି଺𝑘𝑔/𝑚𝑔

𝐴𝑇

And for recreational users: 

𝐼𝑛𝑡𝑎𝑘𝑒 ൌ
𝐶௦ ൈ ൬

ሺ𝐸𝐷଺ିଵ଺ ൈ 𝐼𝑅𝑆௔ௗ௟ሻ ൈ 3
𝐵𝑊௔ௗ௟

൅
ሺ𝐸𝐷ଵ଺ିଷ଴ ൈ 𝐼𝑅𝑆௔ሻ ൈ 1

𝐵𝑊௔
൰ ൈ 𝐸𝐹 ൈ 10ି଺𝑘𝑔/𝑚𝑔

𝐴𝑇

where: 

Cs = chemical concentration in soil (mg/kg) 
ED0-2 = exposure duration, 0 to 2 years of age (years) 
ED2-6 = exposure duration, 2 to 6 years of age (years) 
ED6-16 = exposure duration, 6 to 16 years of age (years) 
ED16-30 = exposure duration, 16 to 30 years of age (years) 
IRSc = child soil ingestion rate (mg/day) 
IRSadl = adolescent soil ingestion rate (mg/day) 
IRSa = adult soil ingestion rate (mg/day) 
BWc = child body weight (kg) 
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BWadl = adolescent body weight (kg) 
BWa = adult body weight (kg) 
EF = exposure frequency (days/year) 
AT = averaging time (days) 

Dermal Contact with Soil.  The following equations (USEPA, 2004a; 2005a) are used to calculate the 
intake from dermal contact with mutagenic COPCs in soil: 

For UU/UE receptors: 

𝐷𝐴𝐷 ൌ

𝐶௦ ൈ ൮

ሺ𝐸𝐷଴ିଶ ൈ 𝐴𝐹௖ ൈ 𝑆𝐴௖ሻ ൈ 10
𝐵𝑊௖

൅
ሺ𝐸𝐷ଶି଺ ൈ 𝐴𝐹௖ ൈ 𝑆𝐴௖ሻ ൈ 3

𝐵𝑊௖
൅

ሺ𝐸𝐷଺ିଵ଺ ൈ 𝐴𝐹௔ ൈ 𝑆𝐴௔ሻ ൈ 3
𝐵𝑊௔

൅
ሺ𝐸𝐷ଵ଺ିଷ଴ ൈ 𝐴𝐹௔ ൈ 𝑆𝐴௔ሻ ൈ 1

𝐵𝑊௔

൲ ൈ 𝐴𝐵𝑆 ൈ 𝐸𝐹 ൈ 10ି଺𝑘𝑔/𝑚𝑔

𝐴𝑇

And for recreational users: 

𝐷𝐴𝐷 ൌ
𝐶௦ ൈ ൬

ሺ𝐸𝐷଺ିଵ଺ ൈ 𝐴𝐹௔ௗ௟ ൈ 𝑆𝐴௔ௗ௟ሻ ൈ 3
𝐵𝑊௔ௗ௟

൅
ሺ𝐸𝐷ଵ଺ିଷ଴ ൈ 𝐴𝐹௔ ൈ 𝑆𝐴௔ሻ ൈ 1

𝐵𝑊௔
൰ ൈ 𝐴𝐵𝑆 ൈ 𝐸𝐹 ൈ 10ି଺𝑘𝑔/𝑚𝑔

𝐴𝑇

where: 

DAD = dermally absorbed dose (mg/kg-day) 
Cs = chemical concentration in soil (mg/kg) 
ED0-2 = exposure duration, 0 to 2 years of age (years) 
ED2-6 = exposure duration, 2 to 6 years of age (years) 
ED6-16 = exposure duration, 6 to 16 years of age (years) 
ED16-30 = exposure duration, 16 to 30 years of age (years) 
AFc = child soil-to-skin adherence factor (mg/cm2-day) 
AFadl = adolescent soil-to-skin adherence factor (mg/cm2-day) 
AFa = adult soil-to-skin adherence factor (mg/cm2-day) 
SAc = child exposed skin surface area (cm2) 
SAadl = adolescent exposed skin surface area (cm2) 
SAa = adult exposed skin surface area (cm2) 
BWc = child body weight (kg) 
BWadl = adolescent body weight (kg) 
BWa = adult body weight (kg) 
ABS = absorption fraction (unitless) 
EF = exposure frequency (days/year) 

Inhalation of Fugitive Dusts or Vapors.  The following equations (USEPA, 2005a; 2009a) are used to 
calculate the exposure concentrations of other mutagenic COPCs associated with inhalation of fugitive 
dust or vapor emissions from soil for UU/UE receptors: 

𝐸𝐶ሺ𝑎𝑖𝑟ሻ ൌ
𝐶௔ ൈ 𝐸𝑇 ൈ 𝐸𝐹 ൈ ሾሺ𝐸𝐷଴ିଶ ൈ 10ሻ ൅ ሺ𝐸𝐷ଶି଺ ൈ 3ሻ ൅ ሺ𝐸𝐷଺ିଵ଺ ൈ 3ሻ ൅ ሺ𝐸𝐷ଵ଺ିଷ଴ ൈ 1ሻሿ

𝐴𝑇
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where: 

𝐶௔ ൌ  Cୱ ൈ 1,000μg/mg ൈ ൤
1

VF
൅

1
PEF

൨ 

where: 

EC(air) = exposure concentration, air (µg/m3) 
Ca = contaminant concentration in air (µg/m3) 
Cs = COPC concentration in soil (mg/kg) 
ET = exposure time as a fraction of the day spent at the site (unitless) 
EF = exposure frequency (days/year) 
ED0-2 = exposure duration, 0 to 2 years of age (years) 
ED2-6 = exposure duration, 2 to 6 years of age (years) 
ED6-16 = exposure duration, 6 to 16 years of age (years) 
ED16-30 = exposure duration, 16 to 30 years of age (years) 
AT = averaging time (days) 
VF = chemical-specific volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 

The exposure assumptions used to estimate exposures as listed in the equations above are presented in 
Table G.2.2. 

2.4 Toxicity Assessment 
The most recently available toxicity data were used to calculate carcinogenic risk and noncarcinogenic 
hazard.  The toxicity criteria (SF, IUR, reference doses [RfD]), and reference concentrations [RfC]) were 
selected using the hierarchy below, in accordance with USEPA guidance (USEPA, 2019c): 

1. USEPA Integrated Risk Information System (IRIS) on-line database (USEPA, 2019e)
2. USEPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs) (USEPA, 2019f)
3. Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRL)

(ATSDR, 2019)
4. California Office of Environmental Health Hazard Assessment’s (OEHHA) Toxicity

Criteria Database (OEHHA, 2019)
5. USEPA’s PPRTV screening toxicity values in appendices to certain PPRTV assessments

(USEPA, 2019f)
6. USEPA’s Health Effects Assessment Tables (HEAST) (USEPA, 1997)

Because this hierarchy is consistent with USEPA guidance and the hierarchy USEPA uses to calculate 
RSLs, the RSL tables (USEPA, 2019a) are used to select the toxicity criteria for this risk assessment 
(Table G.2.10).   

USEPA has not developed toxicity values specific to the dermal absorption pathway.  However, dermal 
toxicity values have been derived from the oral toxicity values as described in USEPA’s most recent 
dermal risk assessment guidance (USEPA, 2004a).   

Toxicity values provided by USEPA reflect administered-dose values, that is, they represent 
concentrations that will be protective following ingestion or inhalation.  The dermal route of exposure, 
however, evaluates the toxicity of concentrations of chemicals in the blood (absorbed).  Therefore, the 
absorbed-dose concentrations identified for dermal exposure must be compared to absorbed-dose toxicity 
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values.  The absorbed-dose toxicity values are derived by applying oral absorption factors (OAFs) to 
administered-dose toxicity values.  The OAFs used in the human health RA are obtained from the USEPA 
RSL tables (USEPA, 2019a), where they are referred to as GIABS (gastrointestinal absorption factors).   

2.5 Risk Characterization 
The final step in the risk assessment process is risk characterization.  The purpose of the risk 
characterization step is to 1) review the results from the exposure and toxicity assessments; 
2) quantitatively estimate the potential for carcinogenic (i.e., risk) and noncarcinogenic (i.e., hazard)
effects; and 3) assess and discuss uncertainties associated with each of the aforementioned steps.  To
characterize potential noncarcinogenic effects, estimated exposure concentrations of COPCs were
compared with their respective toxicity values.  To characterize potential carcinogenic effects, the
incremental probability of an individual developing cancer over a lifetime was calculated from estimated
exposure concentrations and chemical-specific dose/response information (i.e., carcinogenic toxicity
factors).

For each COPC having available toxicity values, a carcinogenic risk (for carcinogens) and hazard quotient 
(HQ) estimate (for noncarcinogens) was calculated as described below.  Each COPC was included in the 
cumulative risk calculations.  The carcinogenic and noncarcinogenic results and risk summaries by 
pathway and receptor for current and future receptors exposed to site media are presented.    

2.5.1 Noncancer Hazard Estimation  

Potential health hazards associated with exposure to noncarcinogenic compounds were evaluated by 
calculating a HQ.  The potential HQ is calculated as the ratio of the intake (via ingestion) or DAD (via 
dermal contact) to the oral reference dose (RfDo) or dermal reference dose (RfDd), respectively, as follows 
(USEPA, 1989): 

where: 

HQ = Noncancer hazard quotient (unitless) 
Intake = Chronic daily ingestion averaged over the exposure duration (mg/kg-day) 
RfDo = Oral reference dose (mg/kg-day) 
DAD = Dermally absorbed dose (mg/kg-day) 
RfDd = Dermal reference dose (mg/kg-day) 

For noncancer effects by inhalation exposure, the following equation is used (USEPA, 2009a): 

𝐻𝑄௜௡௛ ൌ  𝐸𝐶 ሺ𝑎𝑖𝑟ሻ
ሺ𝑅𝑓𝐶 𝑥 1,000

ఓ௚

௠௚
ሻ൘

where: 

HQinh = Noncancer hazard quotient from inhalation (unitless) 
EC (air) = Exposure concentration in air (µg/m3) 
RfC = Noncancer reference concentration (mg/m3) 

The noncarcinogenic HQ assumes that there is a level of exposure (i.e., a threshold represented by the 
RfD or RfC) below which it is unlikely for even sensitive populations to experience adverse health effects 

dRfDDADHQ /

oRfDIntakeHQ /
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(USEPA, 1989).  If the EPC exceeds this threshold, there may be concern for potential noncarcinogenic 
effects.  In other words, if the estimated daily intake for any single COPC is greater than its RfD or RfC, 
the HQ will exceed 1.  An HQ that exceeds 1 indicates that there is a potential for adverse health effects 
associated with exposure to that COPC. 

The supporting calculations are provided on the hazard calculation spreadsheets provided at the end of 
this report.   

2.5.2 Cancer Risk Estimation 

Individual cancer risk is calculated as the product of exposure (intake for ingestion and DAD for dermal 
contact) to a constituent (in mg/kg-day) and the SF (SFo for ingestion and SFd for dermal contact) for that 
constituent (in mg/kg-day)-1, as follows (USEPA, 1989): 

 Risk = Intake x SFo 

 Risk = DAD x SFd 

where: 

Risk = Excess lifetime cancer risk (unitless probability) 
Intake = Chronic daily ingestion averaged over a lifetime (mg/kg-day) 
SFo = Oral cancer slope factor (mg/kg-day)-1 

DAD = Dermally absorbed dose (mg/kg-day) 
SFd = Dermal cancer slope factor (mg/kg-day)-1 

Inhalation risk is calculated by multiplying the exposure concentration by the IUR.  Inhalation risk is 
estimated by using the following formula (USEPA, 2009a): 

IURairECRisk inh  )(

where: 

Riskinh = Excess lifetime cancer risk from inhalation (unitless probability) 
EC(air) = Exposure concentration in air (µg/m3) 
IUR = Inhalation unit risk (µg/m3)-1 

Each SF is accompanied by a weight-of-evidence classification, which considers the available data for a 
chemical in order to evaluate the likelihood that the chemical is a potential human carcinogen.  The 
evidence is characterized separately for studies in humans and studies in laboratory animals as sufficient, 
limited, inadequate, no data, or evidence of noncarcinogenicity.  For the purposes of this evaluation, the 
potential for unacceptable human health risk is identified when the multi-constituent aggregate risk for 
the direct-contact pathways exceeds an excess lifetime cancer risk (ELCR) of 1 x 10-4.  The supporting 
calculations are provided on the risk calculation spreadsheets provided at the end of this report.   

2.5.3 Cumulative Risk and Hazard Index Estimation 

Each COPC was included in the cumulative risk and hazard index (HI) calculations.  

An HI is calculated to assess the potential for noncarcinogenic effects posed by more than one constituent.  
The HI approach assumes that simultaneous sub-threshold exposures to several constituents across all 
media and pathways of exposure could result in an adverse health effect.  The greater the magnitude of 
an HI, the greater is the chance that the HI’s associated toxicological endpoint will be realized and occur 
at the site.  The HI is equal to the sum of the HQs, and is calculated as follows (USEPA, 1989): 
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𝐻𝐼 ൌ  ෍𝐻𝑄௜ 

where: HI = Hazard index (unitless) 
HQi = Hazard quotient for the ith constituent (unitless) 

For the purposes of this evaluation, the potential for unacceptable human health risk is identified when 
the multi-constituent aggregate risk for the direct-contact pathways exceeds a noncancer HI of 1 (USEPA, 
1989).   

The following equation is used to calculate the cumulative noncarcinogenic hazard across multiple 
exposure pathways (USEPA, 1989): 

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐻𝐼 ൌ  𝐻𝐼்ሺ𝑖𝑛ℎ𝑎𝑙𝑎𝑡𝑖𝑜𝑛ሻ ൅  𝐻𝐼்ሺ𝑑𝑒𝑟𝑚𝑎𝑙ሻ ൅  𝐻𝐼்ሺ𝑖𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛ሻ 

Cancer risk from exposure to multiple carcinogens and multiple pathways is assumed to be additive, based 
on the Guidelines for Carcinogen Risk Assessment (USEPA, 2005b).  The following equation will be used 
to calculate the total risk from exposure to multiple substances (USEPA, 1989): 

𝑅𝑖𝑠𝑘் ൌ  ∑𝑅𝑖𝑠𝑘௜

where: RiskT = Total Risk for multiple constituents per exposure pathway (unitless) 
Riski = Risk for the ith constituent (unitless) 

The following equation is used to calculate the cumulative carcinogenic risk across multiple exposure 
pathways (USEPA, 1989): 

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐶𝑎𝑛𝑐𝑒𝑟 𝑅𝑖𝑠𝑘 ൌ  𝑅𝑖𝑠𝑘்ሺ𝑖𝑛ℎ𝑎𝑙𝑎𝑡𝑖𝑜𝑛ሻ ൅  𝑅𝑖𝑠𝑘்ሺ𝑑𝑒𝑟𝑚𝑎𝑙ሻ ൅  𝑅𝑖𝑠𝑘்ሺ𝑖𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛ሻ 

2.5.4 Lead Hazard 

Potential risks from lead concentrations were evaluated using methods different from those used for other 
carcinogens and noncarcinogens, because the end point for lead evaluation is a blood lead level, rather 
than a carcinogenic risk or HQ.  There is not a reference dose or cancer slope factor for lead (USEPA, 
2019d).  Therefore, lead is not included in the cumulative risk calculations.  Lead was evaluated using the 
USEPA Integrated Exposure Uptake Biokinetic (IEUBK) model for children (USEPA, 2010).  This model 
estimates potential blood lead (PbB) concentrations (µg-Pb per deciliter [dL]-blood) based on assumed 
exposures to lead in environmental media.  As recommended in USEPA guidance (USEPA, 2007a), this 
model was run using the arithmetic mean concentration for lead in soil and the default exposure 
parameters in the models.  Exposure to lead was evaluated using a step-wise approach, evaluating the 
most sensitive receptor (UU/UE child receptor) first.   

USEPA currently sets the level of concern for blood-lead levels at 10 µg/dL (USEPA, 2007a).  Therefore, 
the USEPA level of concern for blood-lead levels of 10 µg/dL will be used for comparison to estimated 
blood-lead levels.  Up until May 2012, the Centers for Disease Control and Prevention (CDC) had defined 
an elevated blood lead level as equal to or greater than 10 μg/dL for children under 6 years of age.  
However, more recent scientific evidence on adverse effects of blood lead levels below 10 μg/dL in 
children have been noted and CDC has adopted a "reference value" for lead based on the 97.5th percentile 
of the blood lead level distribution in U.S. children aged 1–5 years, which currently is 5 μg/dL.   

The IEUBK model was used to estimate potential exposure of UU/UE child receptors to lead.  The IEUBK 
model is designed to model a child’s total exposure to lead, including exposure to lead in air, water, soil, 
diet, and other sources to predict PbB levels in children 7 years of age or less (USEPA, 2007a).  Therefore, 
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since children are the most sensitive receptor, the estimated potential PbB concentrations modeled using 
the IEUBK model are protective of the other receptors on-site including adult UU/UE receptors.  If the 
modeled PbB levels in children had been greater than the level of concern, the USEPA (2003; 2009b) 
adult lead model (ALM) would have been used to estimate an allowable average concentration of lead in 
soil for the exposure areas where current/future adult utility workers, outdoor workers, and recreational 
users (including the adolescent recreational user) may be exposed.   

The IEUBK model evaluates an integrated exposure, including the contribution of lead in soil to total 
exposure.  Site-specific soil exposure concentrations were used in the model.  The soil lead EPC for the 
IEUBK model is the EPC for lead in the surface soil samples (USEPA, 2007a).  The IEUBK model 
includes assumptions regarding baseline concentrations of lead in air, diet, drinking water, and maternal 
blood to evaluate total exposure.  The model provides default assumptions regarding intake of lead from 
these various environmental media and will be run using the default exposure parameters provided in the 
model (USEPA, 2007a).  Model outputs are included as Attachment G.2.   

Since the toxicokinetics of lead are well understood, lead is regulated based on PbB concentration.  
USEPA has determined that childhood PbB concentrations at or above 10 µg/dL present risks to children's 
health.  The modeled PbB concentrations are compared to the PbB level of concern of 10 µg/dL (USEPA, 
2007a).  USEPA's risk reduction goal for contaminated sites is to limit the probability of a child's PbB 
concentration exceeding 10 µg/dL (the P10) to 5% or less.  Therefore, the USEPA Office of Solid Waste 
Emergency Response (OSWER) has established a health protection goal that young children exposed to 
lead at their residences should not encounter a risk of more than five percent of exceeding a PbB level of 
10 µg/dL (see Revised Interim Soil Lead (Pb) Guidance for CERCLA Sites and RCRA Corrective Action 
Facilities (USEPA, 1994); see also, Clarification to the 1994 Revised Interim Soil Lead (Pb) Guidance 
for CERCLA Sites and RCRA Corrective Action Facilities (USEPA, 1998)).  Based on USEPA’s current 
approach, PbB concentrations less than 10 µg/dL do not require further management of the risk associated 
with exposure to lead.   

2.5.5 Risk Characterization Results 

The primary objective of this HHRA was to quantitatively characterize the human health risk associated 
with current and reasonably expected future exposure to contaminated media at Parcel 83.  As discussed 
in Section 2.3.1, all potentially complete exposure scenarios and pathways were either directly or 
indirectly evaluated. In the latter case, exposures of relatively lesser magnitude were addressed  through 
the evaluation of more protective exposure scenarios (e.g., the evaluation of lead exposure to children 
using the IEUBK model is protective of adults exposed to lead).  The exposure pathways were outlined 
in Section 2.3.1 and were also shown on the CSM diagram (Figure G.2.1).  Site-specific carcinogenic 
risks and noncarcinogenic hazards were estimated for receptors, exposure pathways, and COPCs per the 
methods described previously in this report.  The results of the risk characterization are presented in this 
section. 

2.5.5.1 Surface Soil Risk Characterization 

To determine the risk/hazard associated with exposure to contaminants in surface soil at Parcel 83, surface 
soil samples (0 to 2 feet bgs) were evaluated.  As described in the RI Report, the following COPCs were 
identified in surface soil: trichloroethene, 1-methylnaphthalene, 2-methylnaphthalene, 
benzo(a)anthracene, BaP, benzo(b)fluoranthene, bis(2-chloroethyl)ether, dibenz(a,h)anthracene, 
indeno(1,2,3-cd)pyrene, Aroclor-1254, Aroclor-1260, antimony, arsenic, cobalt, lead, manganese, 
mercury, and vanadium. Since benzo(a)anthracene, BaP, benzo(b)fluoranthene, dibenz(a,h)anthracene, 
and indeno(1,2,3-cd)pyrene were identified as  COPCs, all seven carcinogenic PAHs were retained for 
consideration in the risk assessment.  The EPC for the BaP-equivalent is described in Subsection 2.3.2 of 
this report and the EPC for the BaP-equivalent calculation is shown in Tables G.2.3 and G.2.4. Because 
BaP is the most studied of the carcinogenic PAHs, the BaP-equivalent was evaluated using the SF 
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associated with BaP.  The pathway specific, receptor specific, and cumulative risks/hazards for each 
Exposure Area are summarized in Tables G.2.12 through G.2.53.  

2.5.5.1.1 Carcinogenic Risk 

UU/UE Receptors 

The cumulative carcinogenic risk for UU/UE receptors for Exposure Areas 1 through 3 are respectively 
estimated to be 7 × 10-5 (Exposure Area 1, Table G.2.18), 2 × 10-4 (Exposure Area 2, Table G.2.27), and 
8 × 10-5 (Exposure Area 3, Table G.2.36), which for Exposure Area 1 and Exposure Area 3 are less than 
1 × 10-4, the upper end of the USEPA’s acceptable incremental cancer risk range.  The cumulative 
carcinogenic risk for Exposure Area 2 is estimated to be 2 × 10-4, which is greater than 1 × 10-4, the upper 
end of the USEPA’s acceptable incremental cancer risk range .  This risk is wholly attributable to exposure 
to carcinogenic PAHs in surface soil as represented by the BaP-equivalent concentration.  The risk 
estimate includes evaluation of exposure to contaminants in surface soil via incidental ingestion, dermal 
contact, and inhalation of particulates and vapors. 

Utility Workers 

The cumulative carcinogenic risk for future utility workers is estimated to be 3 × 10-7 (Table G.2.42), 
which is less than 1 × 10-4, the upper end of the USEPA’s acceptable incremental cancer risk range.  The 
risk estimate includes evaluation of exposure to contaminants in surface soil via incidental ingestion, 
dermal contact, and inhalation of particulates and vapors during construction and excavation activities.   

Outdoor Workers 

The cumulative carcinogenic risk for outdoor workers is estimated to be 2 × 10-5 (Table G.2.46), which 
is less than 1 × 10-4, the upper end of the USEPA’s acceptable incremental cancer risk range.  The risk 
estimate includes evaluation of exposure to contaminants in surface soil via incidental ingestion, dermal 
contact, and inhalation of particulates and vapors during maintenance or landscaping activities.   

Recreational Users 

The cumulative carcinogenic risk for recreational users is estimated to be 6 × 10-6 (Table G.2.53), which 
is less than 1 × 10-4, the upper end of the USEPA’s acceptable incremental cancer risk range.  The risk 
estimate includes evaluation of exposure to contaminants in surface soil via ingestion, dermal contact, 
and inhalation of particulates and vapors during recreational activities.   

2.5.5.1.2 Noncarcinogenic Hazard 

UU/UE Receptors 

The HIs for both child and adult UU/UE receptors are as follows: Exposure Area 1: child (3) and adult 
(1) (Table G.2.18), Exposure Area 2: child (3) and adult (0.7) (Table G.2.27), and Exposure Area 3: child
(2) and adult (0.3) (Table G.2.36).  The HIs are less than or equal to 1 for adult UU/UE receptors for all
Exposure Areas. The HIs for the UU/UE child receptor in all three Exposure Areas are greater than 1.
The individual HQs are all less than 1.  Since the total HIs of each Exposure Area were greater than 1, the
hazards were evaluated by target organ (USEPA, 1989).  The critical toxic effects and target organs are
listed in Tables G.2.19, G.2.28, and G.2.37 for each of the COPCs at each of the Exposure Areas
respectively. As shown in Tables G.2.20, G.2.29, and G.2.38, segregated HIs were less than or equal to
1 for the target organs at all three Exposure Areas.  The HI includes evaluation of exposure to
contaminants in surface soil via incidental ingestion, dermal contact, and inhalation of particulates and
vapors.
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Utility Workers 

The HI for utility workers (0.1) is less than 1 (Table G.2.42).  The HI includes evaluation of exposure to 
contaminants in surface soil via incidental ingestion, dermal contact, and inhalation of particulates and 
vapors during construction and excavation activities. 

Outdoor Workers 

The HI for outdoor workers (0.5) is less than 1 (Table G.2.46).  The HI includes evaluation of exposure 
to contaminants in surface soil via incidental ingestion, dermal contact, and inhalation of particulates and 
vapors during maintenance or landscaping activities. 

Recreational Users 

The HI for both adolescent (0.1) and adult (0.04) recreational users is less than 1 (Table G.2.53).  The HI 
includes evaluation of exposure to contaminants in surface soil via incidental ingestion, dermal contact, 
and inhalation of particulates and vapors during recreational activities. 

2.5.5.1.3 Lead Hazard 

UU/UE Receptors 

The IEUBK model was used to estimate potential exposure of UU/UE child receptors to lead.  The highest 
modeled PbB levels in children for each Exposure Area were 5.0 µg/dL for Exposure Area 1, 4.4 µg/dL 
for Exposure Area 2, and 1.4 µg/dL for Exposure Area 3 which are all less than both the USEPA level of 
concern for blood-lead levels of 10 µg/dL and the current CDC reference value for blood-lead levels of 5 
µg/dL. The estimated potential PbB concentrations modeled using the IEUBK model are protective of the 
other receptors on-site including adult UU/UE receptors.   

Utility Workers, Outdoor Workers, and Recreational Users 

The estimated potential PbB concentrations modeled using the IEUBK model are protective of the other 
receptors on-site including utility workers, outdoor workers, and recreational users.   

2.5.5.2 Combined Surface and Subsurface Soil Risk Characterization 

To determine the risk/hazard associated with exposure to contaminants in combined surface and 
subsurface soil at Parcel 83, surface and subsurface soil samples (0 to 15 feet bgs) were evaluated.  As 
described in the RI Report, the following COPCs were identified in the combined surface and subsurface 
soil: trichloroethene, 1-methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, BaP, 
benzo(b)fluoranthene, bis(2-chloroethyl)ether, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, Aroclor-
1254, Aroclor-1260, antimony, arsenic, cobalt, lead, manganese, mercury, and vanadium..  Since 
benzo(a)anthracene, BaP, benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene were 
identified as COPCs, all seven carcinogenic PAHs were retained for consideration in the risk assessment.  
The EPC for the BaP-equivalent is described in Subsection 2.3.2 of this report and the EPC for the BaP-
equivalent calculation is shown in Tables G.2.3 and G.2.4.  Because BaP is the most studied of the 
carcinogenic PAHs, the BaP-equivalent was evaluated using the SF associated with BaP.  The pathway 
specific, receptor specific, and cumulative risks/hazards are summarized in Tables G.2.54 through 
G.2.84.

2.5.5.2.1 Carcinogenic Risk 

UU/UE Receptors 

The cumulative carcinogenic risk for UU/UE receptors for Exposure Areas 1 through 3 are estimated to 
be 6 × 10-5 (Exposure Area 1, Table G.2.60), 1 × 10-4 (Exposure Area 2, Table G.2.69), and 6 × 10-5 

(Exposure Area 3, Table G.2.78), which are all less than or equal to 1 × 10-4, the upper end of the 
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USEPA’s acceptable incremental cancer risk range.  The risk includes evaluation of exposure to 
contaminants in combined surface and subsurface soil via incidental ingestion, dermal contact, and 
inhalation of particulates and vapors, as the UU/UE receptor is expected to be exposed to surface soil as 
well as subsurface soil that has been brought to the surface as a result of excavation activities.    

Utility Workers 

The cumulative carcinogenic risk for utility workers is estimated to be 3 × 10-7 (Table G.2.84), which is 
less than 1 × 10-4, the upper end of the USEPA’s acceptable incremental cancer risk range.  The risk 
includes evaluation of exposure to contaminants in combined surface and subsurface soil via incidental 
ingestion, dermal contact, and inhalation of particulates and vapors during construction and excavation 
activities.   

2.5.5.2.2 Noncarcinogenic Hazard 

UU/UE Receptors 

The HIs for both child and adult UU/UE receptors are as follows: Exposure Area 1: child (3) and adult 
(1) (Table G.2.60), Exposure Area 2: child (2) and adult (0.5) (Table G.2.69), Exposure Area 3: child (2)
and adult (0.2) (Table G.2.78). The HIs are less than or equal to 1 for adult UU/UE receptors for all
Exposure Areas. The HIs for the UU/UE child receptor in all three Exposure Areas are greater than 1.
The individual HQs are all less than 1.  Since the total HIs of each Exposure Area were greater than 1, the
hazards were evaluated by target organ (USEPA, 1989).  The critical toxic effects and target organs are
listed in Tables G.2.61, G.2.70, and G.2.79 for each of the COPCs at each of the Exposure Areas
respectively. As shown in Tables G.2.62, G.2.71, and G.2.80, segregated HIs were less than or equal to
1 for the target organs at all three Exposure Areas.  The HIs include evaluation of exposure to
contaminants in combined surface and subsurface soil via incidental ingestion, dermal contact, and
inhalation of particulates and vapors, as the UU/UE receptor is expected to be exposed to surface soil as
well as subsurface soil that has been brought to the surface as a result of excavation activities.

Utility Workers 

The HI for utility workers (0.1) is less than 1 (Table G.2.84).  The HI includes evaluation of hazards 
associated with exposure to contaminants in combined surface and subsurface soil via incidental 
ingestion, dermal contact, and inhalation of particulates and vapors during construction and excavation 
activities. 

2.5.5.2.3 Lead Hazard 

UU/UE Receptors 

The IEUBK model was used to estimate potential exposure of UU/UE child receptors to lead.  The highest 
modeled PbB levels in children for each Exposure Area were 2.8 µg/dL for Exposure Area 1, 2.6 µg/dL 
for Exposure Area 2, and 1.2 µg/dL for Exposure Area 3 which are all less than both the USEPA level of 
concern for blood-lead levels of 10 µg/dL and the current CDC reference value for blood-lead levels of 5 
µg/dL. The estimated potential PbB concentrations modeled using the IEUBK model are protective of the 
other receptors on-site including adult UU/UE receptors.   

Utility Workers 

The estimated potential PbB concentrations modeled using the IEUBK model are protective of the other 
receptors on-site including utility workers.   
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2.5.6 Risk Assessment Uncertainties 

All human health risk assessments involve use of assumptions, professional judgments, and imperfect 
data to varying degrees, which result in uncertainty in the final estimates of risk.  Risk assessment in 
general is often based on conservative assumptions and scenarios.  Uncertainty can be introduced into a 
health risk assessment at every step of the process outlined in this document.  Uncertainties are present in 
a risk assessment because it requires integration of the following: 

 Release of constituents into the environment, and the areal and vertical distribution of these
materials in soil and groundwater;

 Fate and transport of constituents in a variety of different and variable environments by processes
that are often poorly understood or too complex to quantify accurately;

 Potential for adverse health effects in humans based on extrapolations from animal studies; and
 Probability of adverse effects in a human population that is highly variable with respect to

genetics, age, activity level, and lifestyle.

This section qualitatively describes the inherent and site-specific uncertainties of the assessments process. 

2.5.6.1 Uncertainty in Data Collection and Evaluation 

The analysis of uncertainties focuses on determining whether the available data are representative of 
contaminant concentrations and site conditions, and whether features of sampling, analyses, or statistical 
treatment of the data result in an over- or underestimation of potential risk. 

The use of the maximum detected concentration introduces uncertainty into the risk assessment, since the 
use of one analytical result likely does not accurately represent the concentration of the constituent that a 
receptor would be exposed throughout the exposure duration.  In cases where the analyte is infrequently 
detected, the use of the maximum concentration will likely overestimate the actual EPC, resulting in an 
overestimate of the risk.  In cases with few total samples, the use of the maximum detected concentration 
can either over- or underestimate the EPC depending on the distribution of the actual concentrations in 
the medium of concern.   

Initial EPCs are the maximum detected concentration of each analyte. If an unacceptable cumulative risk 
or hazard index is calculated, 95% UCL are calculated for those COPCs contributing significantly to the 
risk/hazard (i.e., greater than 25% of the cumulative risk/hazard) and the risk is estimated using the 95% 
UCL on the mean as the EPC for those analytes. If there was an insufficient sample size to calculate a 
95% UCL (less than eight samples), the maximum detected concentration was kept as the EPC.  USEPA 
has researched how to determine the appropriate method for calculating a 95%UCL based on the data 
distribution, data set size, skewness, and percentage of non-detect observations.  The ProUCL output 
included in Attachment G.1 states, “Suggestions regarding the selection of a 95% UCL are provided to 
help the user select the most appropriate 95% UCL.”  ProUCL generates UCLs using all available methods 
for each data set, regardless of the appropriateness of the method.  The results listed under “Suggested 
UCLs to Use” are the results recommended by ProUCL based on data size, data distribution, and skewness 
of the data set, as well as the results of simulation studies.  Where more than one result was listed in the 
ProUCL output in “Suggested UCLs to Use”, the most conservative (highest) of the recommended 
“Suggested UCLs to Use” was selected for use as the EPC. This is a default selection made without regard 
to scientific validity.  The use of the most conservative UCL may overestimate the EPC and, therefore, 
the risk. In addition, the 95% UCL for each EPC includes data over time, and may overestimate the risk 
if the concentration of constituents in soil is naturally attenuating.   

Chemicals that were never detected in any samples were eliminated from the risk assessment.  It is 
possible that some chemicals that were eliminated from consideration in the risk assessment may have 
actually been present in samples at concentrations lower than the sample quantitation limit.  If chemicals 
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that were eliminated from the risk assessment were actually present in the environmental medium, the 
cumulative risk could be underestimated.  Detection limits greater than human health screening criteria 
have the potential to underestimate the risk associated with exposure to COPCs.  However, the sampling 
plan attempted to reduce this uncertainty through the use of a consistent analytical approach as well as a 
biased sampling approach.  Since samples were collected from areas most likely to be contaminated based 
on the understanding of past site activities, it is unlikely that chemicals were present at health-significant 
levels and not detected in at least one sample. 

The following analytes were never detected, but had reporting limits greater than the human health 
screening criteria in combined surface and subsurface soil (0-15 ft bgs) in at least one sample within 
Parcel 83:  

 1,1,2-Trichloroethane
 1,2,3-Trichloropropane
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane

 1,2-Dichloropropane
 Bromodichloromethane
 Chloroform
 Vinyl chloride

The following analytes were never detected, but had reporting limits greater than the human health 
screening criteria in groundwater in at least one sample within Parcel 83:  

 Trichloroethene

The VOCs in subsurface soil that were never detected but had a reporting limit greater than the human 
health screening criteria, had a reporting limit greater than the human health screening criteria in only one 
sample (PAR-83-SB-12 from 2.5-3 feet bgs). All other samples collected had a reporting limit for these 
VOCs that was less than the human health screening value.  

Trichloroethene (TCE) in groundwater was never detected but had a reporting limit greater than the human 
health screening criteria. However, the reporting limit was the limit of quantitation (LOQ). The maximum 
detection limit (MDL) of 0.22 µg/L is less than the USEPA RSL of 0.28 µg/L. Therefore, it can be 
reasonably assumed that TCE is not present in concentrations greater than the human health screening 
criteria. 

Similarly, chemicals that were detected at concentrations less than the selected screening criteria were 
eliminated from the risk assessment.  It is possible that some of these chemicals may have been present 
at greater concentrations in areas that were not sampled, thus underestimating the potential exposure 
concentrations.  However, the sampling plan attempted to reduce this uncertainty through the use of a 
consistent analytical approach as well as a biased sampling approach.  Since samples were collected from 
areas identified in the conceptual site model as areas most likely to be contaminated based on the 
understanding of past site activities, it is unlikely that any chemicals were present at health-significant 
levels and not detected. 

All aluminum, copper, and manganese detections were B flagged and therefore treated as not 
detected.  However, due to the nature of metals in soil it is likely that aluminum, copper, and manganese 
are present in the soil. This may underestimate the overall risk.  However, the measured concentrations 
of aluminum, copper, and manganese, although B-flagged, are all less than the USEPA RSL based on an 
HQ=1, and therefore it is unlikely that they would contribute significantly to the overall risk.  

It should be noted that only residential screening values were used in determining COPCs for this risk 
assessment, although a number of site receptors evaluated (e.g., onsite worker, construction worker) do 
not conform to a conventional residential site use pattern.  Developing one COPC list for all receptors 
based on residential screening values is very conservative; it ensures that every site chemical that could 
possibly contribute to risk or hazard is considered.   
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Steady-state conditions (i.e., the observed concentrations remain the same in the environmental media for 
the foreseeable future) were assumed for evaluation of potential future exposures.  The assumption of 
steady-state conditions may tend to overestimate long-term exposure and health risk because contaminant 
concentrations may decline over time due to natural dissipation processes (e.g., biological and chemical 
degradation) or dilution through transport processes.  In some cases, depending on the contaminant and 
or the release mechanisms involved, steady-state assumptions could potentially underestimate risk (e.g., 
breakdown products that are more toxic than the parent compound or a continuous source contributing to 
contamination in another medium).   

2.5.6.2 Uncertainty in Exposure Assessment 

The risk assessment estimates are conditional on actual and potential exposure pathways identified at the 
site.  If exposure does not occur, no risks are present.  Furthermore, the risk assessment process does not 
factor in the probability of exposure occurring.   

Current land uses and characterization of the site’s current physical setting provided the basis for 
predicting future land use at and in the vicinity of the site.  The assumption of steady-state conditions was 
also used in predicting future contaminant concentrations.  As discussed in Section 2.5.5.1, this 
assumption would tend to overestimate potential future exposure levels because concentrations of 
chemicals may decline with time. 

There is also some concern as to how well an exposure scenario approximates the actual conditions that 
a receptor may be exposed to at a given site.  Potential human exposures could deviate from those used 
in the risk assessment through differences in exposure frequency, contact rates, exposure durations, body 
weight, and life span.  Each of these factors has a degree of uncertainty associated with it that could over- 
or underestimate risk. 

Evaluation of risk for the UU/UE receptor includes calculation of the risk to children.  Other sensitive 
subpopulations such as elderly people, pregnant or nursing women, and people with chronic illnesses were 
not specifically evaluated in this risk assessment.  These subpopulations may be more sensitive to certain 
chemical exposures.  However, USEPA generally considers sensitive subpopulations when developing 
toxicity factors.  Whenever possible, exposure assumptions were made to protect sensitive subpopulations 
(e.g., the mutagenic mode of action evaluation).  Additionally, there are no day care or school facilities, 
healthcare facilities, nursing homes, retirement communities, or residential areas with children onsite 
currently. 

This HHRA did not quantify exposure associated with vapor intrusion of volatile chemicals in soil into 
indoor air.  However, it did quantify exposure to volatile chemicals in outdoor air.  Should volatile 
contamination be present beneath existing or future buildings, the exposure assessment can underestimate 
exposure to contaminants in indoor air, and thus underestimate risk.  The amount of this underestimate 
cannot be calculated.  

2.5.6.3 Uncertainty in Toxicity Assessment 

Some uncertainty is also inherent in the toxicity values used in the risk assessment.  Carcinogenic SFs 
and route-specific values were derived only for compounds that have been shown to cause an increased 
incidence of tumors in either human or animal studies.  This dose-response curve is then assumed to be 
linear at low doses (e.g., those found in situations of environmental contamination) and is used to predict 
tumor incidence at low exposure levels.  When an animal study is used, the final SF is adjusted to account 
for extrapolation of animal data to humans.  If the studies used to derive the SF were conducted for less 
than the life span of the test organism, the final SF had also been adjusted to reflect risk associated with 
lifetime exposure. 
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The SF is generally an upper 95th percentile confidence limit of the probability of a response based on 
experimental animal data in the multistage model.  This means that the site-specific chemical risk is not 
likely to exceed the risk estimate derived through the model and is likely to be less than the predicted risk. 

The chronic RfD for a compound is based on studies where either human or animal populations were 
exposed to a given compound by a given route of exposure for a major portion of the life span (as a 
USEPA guideline, seven years to a lifetime; USEPA, 1989).  RfDs are derived by determining dose-
specific effect levels from available quantitative studies and applying uncertainty factors to the most 
appropriate effect level to determine an RfD for humans.  Uncertainty factors are generally applied as 
multiples of 10 to represent specific areas of uncertainty in the data.  Typically, an uncertainty factor of 
100 to 1,000 is used in the professional judgment of uncertainties.  General uncertainties in the derivation 
of RfDs may be associated with factors such as (1) variations in the general population (to protect sensitive 
receptors), (2) extrapolation of animal data to humans, (3) use of a subchronic study versus a chronic 
study to determine the no-observed-adverse-effect level (NOAEL), or (4) use of a lowest-observed-
adverse-effect level (LOAEL) versus a NOAEL.  Both the uncertainty and modifying factors are 
conservative in nature and tend to overestimate risk. 

Although the most current toxicity values assigned by USEPA are used in the risk assessment, these values 
may not be available for all compounds.  The toxicity classification of a chemical may be under review 
or not available.  If data are lacking, the chemical may not be accounted for in the estimates of potential 
risk.  The use of a surrogate may either over or underestimate the risk associated with exposure to this 
chemical, as the toxicity between the compound and its surrogate may vary.   

2.5.6.4 Uncertainty in Estimating Chemical Risk 

The expression of the potential risk associated with contaminants detected at the site is a result of the 
combined steps of data evaluation, exposure assessment, and toxicity assessment.  This combination can 
magnify the uncertainties present in these steps of the risk assessment process. 

In assessing the risk for which a mutagenic MOA has been identified by USEPA, default ADAFs were 
applied for those chemicals lacking chemical-specific data on susceptibility from early life exposures. 
The Supplemental Guidance for Assessing Cancer Susceptibility from Early Life Exposure to Carcinogens 
(USEPA, 2005a) recommends the following default ADAFs: 

 10-fold adjustment for exposures during the first two years of life
 3-fold adjustment for exposures from ages 2 to <16 years of age
 No adjustment for exposures after turning 16 years of age

These ADAFs are used to prorate the toxicity factors for the respective age ranges, to account for more 
or less sensitivity during that life stage.  For example, there is assumed by default to be 10-fold greater 
sensitivity over the first two years of life than for an equivalent level of exposure after turning 16 years 
of age.   

Other COPCs could theoretically function under a mutagenic MOA, and not be identified as such by 
USEPA.  In these situations, the risk associated with early life exposures may be underestimated.   

Additional uncertainties are incorporated into the risk assessment when exposures to several substances 
are summed.  Exposure to multiple chemicals may result in interactions between the chemicals in ways 
that may not be predictable.  The assumption is that exposure to multiple chemicals is additive, that is, 
the carcinogenic risk or hazard quotient for each chemical is simply added together to estimate the 
cumulative risk or hazard.  However, in reality some constituents may produce a synergistic effect, where 
the risk associated with exposure to these chemicals is actually greater than the sum of the carcinogenic 
risk or HQs.  In such a case, the risk assessment will underestimate the risk.  In other cases, some 
chemicals may interact antagonistically, such that the risk associated with exposure to these chemicals is 
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less than the sum of the carcinogenic risk or HQs.  In these cases, the risk assessment will overestimate 
the risk associated with exposure to these chemicals.   

2.6 Conclusions 
This HHRA was conducted to evaluate the potential for human health impacts as a result of potential 
exposures to chemicals in soil at Parcel 83 at the former Fort Monmouth.   

The cumulative carcinogenic risks and noncarcinogenic hazards estimated for the potential receptors at 
the site are as follows (Table G.2.85): 

 UU/UE receptors exposed to surface soil, combined surface and subsurface soil and outdoor
air: The cumulative carcinogenic risks in surface soil and combined surface and subsurface
soil are less than or equal to 1 × 10-4, the upper end of the USEPA’s acceptable incremental
cancer risk range in every Exposure Area except surface soil in Exposure Area 2 where the
cumulative risk of 2 × 10-4 is greater than 1 × 10-4, the upper end of the USEPA’s acceptable
incremental cancer risk range. This risk is wholly attributable to exposure to carcinogenic
PAHs in soil as represented by the BaP-equivalent concentration in surface soil.

The HI for surface soil and combined surface and subsurface soil are less than or equal to 1
for all Exposure Areas, for the UU/UE adult receptor. The HI for the UU/UE child receptor
in Exposure Area 1 is 3 in surface soil and 3 in combined surface and subsurface soil , in
Exposure Area 2 is 3 in surface soil and 2 in combined surface and subsurface soil, and in
Exposure Area 3 is 2 in surface soil and 2 in combined surface and subsurface soil which are
all greater than 1.  The individual HQs are all less than 1.  Since the total HI was greater than
1, the hazards were separated by target organ.  The segregated HIs were less than or equal to
1 for the target organs.

The highest modeled PbB levels in children for each Exposure Area were all less than both
the USEPA level of concern for blood-lead levels of 10 µg/dL and the current CDC reference
value for blood-lead levels of 5 µg/dL. The estimated potential PbB concentrations modeled
using the IEUBK model are protective of the other receptors on-site including adult UU/UE
receptors

 Utility workers exposed to surface soil and combined surface and subsurface soil: The
cumulative carcinogenic risk for utility worker exposure to surface soil (3 x 10-7) and
combined surface and subsurface soil (3 x 10-7) are less than 1 × 10-4, the upper end of the
USEPA’s acceptable incremental cancer risk range.  The HI for utility workers is less than 1
for exposure to surface soil (HI=0.1) and combined surface and subsurface soil (HI=0.1).

 Outdoor workers exposed to surface soil: The cumulative carcinogenic risk for outdoor
worker exposure to surface soil (2 x 10-5)is less than 1 × 10-4, the upper end of the USEPA’s
acceptable incremental cancer risk range.  The HI for outdoor workers is less than 1 for
exposure to surface soil (HI=0.5).

 Recreational users exposed to surface soil: The cumulative carcinogenic risk for recreational
users exposure to surface soil (6 x 10-6) is less than 1 × 10-4, the upper end of the USEPA’s
acceptable incremental cancer risk range.  The recreational user HIadl for exposure to surface
soil is 0.1 and the HIadult is 0.04, which are less than 1.
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Media
Unrestricted Use/ 

Unrestricted Exposure
Outdoor Worker 
(Current/Future)

Utility Worker 
(Current/Future)

Recreational Adolescent 
(Current/Future)

Recreational Adult 
(Current/Future)

Surface Soil Quantified Quantified Quantified Quantified Quantified
Frequency of Exposure Full time Full time One month project Visit once a week Visit once a week
Duration of Exposure Long-Term Long-Term One project Years from ages 6-<16 Adult Exposure
Subsurface Soil Quantified No Exposure Quantified No Exposure No Exposure
Frequency of Exposure Full time Full time One month project Visit once a week Visit once a week
Duration of Exposure Long-Term Long-Term One project Years from ages 6-<16 Adult Exposure
Outdoor Air Quantified Quantified Quantified Quantified Quantified
Frequency of Exposure Full time Full time One month project Visit once a week Visit once a week
Duration of Exposure Long-Term Long-Term One project Years from ages 6-<16 Adult Exposure
Indoor Air No exposure No Exposure No Exposure No Exposure No Exposure
Frequency of Exposure Full time Full time One month project Visit once a week Visit once a week
Duration of Exposure Long-Term Long-Term One project Years from ages 6-<16 Adult Exposure

Table G.2.1
SUMMARY OF RECEPTORS AND EXPOSURE SCENARIOS

Parcel 83
Fort Monmouth, New Jersey
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Table G.2.2 Soil Exposure Parameters  

Abbreviation Parameter Units 
UU/UE 

Receptor 
Sources Rationale 

Outdoor 
Worker 

Sources Rationale 
Utility 

Worker 
Sources Rationale 

Recreational 
User 

Sources Rationale 

THQ 
Target Hazard 

Quotient 
unitless 1 

USEPA, 
2017c 

USEPA RSL 
Users Guide, 

Table 1 
1 

USEPA, 
2017c 

USEPA RSL 
Users Guide, 

Table 1 
1 USEPA, 2017c 

USEPA RSL Users 
Guide, Table 1 

1 
USEPA, 
2017c 

USEPA RSL Users 
Guide, Table 1 

ATnc 
Averaging Time – 

noncarcinogens 
days 

7,300 
(adult)  
2,190 
(child) 

USEPA, 
1989 

Exhibit 6-9; 
Period over 

which 
exposure is 

averaged; ED 
expressed in 

days  
(20 years adult 
x 365 days or 
6 years child x 

365 days) 

9,125 
USEPA, 

1989 

Exhibit 6-9; 
Period over 

which 
exposure is 

averaged; ED 
expressed in 

days  
(25 years x 
365 days) 

365 USEPA, 2014 

Source references 
USEPA, 1989, 
page 6-23; ED 

expressed in days  
(1 year x 365 days) 

5,110 (adult) 
3,650 (adl) 

 

USEPA, 
1989 

Exhibit 6-9; Period 
over which 
exposure is 

averaged; ED 
expressed in days  
(14 years adult x 
365 days or 10 
years adl x 365 

days) 

ATc 
Averaging Time – 

carcinogens 
days 25,550 

USEPA, 
2014 as 

“lifetime” 

70-year 
lifetime 

expressed in 
days (70 years 

x 365 days) 

25,550 
USEPA, 
2014 as 

“lifetime” 

70-year 
lifetime 

expressed in 
days (70 years 

x 365 days) 

25,550 
USEPA, 2014 
as “lifetime” 

70-year lifetime 
expressed in days 
(70 years x 365 

days) 

25,550 
USEPA, 
2014 as 

“lifetime” 

70-year lifetime 
expressed in days 
(70 years x 365 

days) 

ED Exposure Duration years 
20 (adult) 
6 (child 

USEPA, 
2014 

Adult: EDr (26 
years) – EDchild 

(6 years) 
where EDr is 
derived from 
USEPA, 2011 
Table 16-108; 
90th percentile 

for current 
residence time. 
Child: Source 

references 
USEPA, 

1991a, Pages 6 
and 15 

25 
USEPA, 

2014 

Source 
references 
USEPA, 

1991a, Page 
15; RME 

scenario for 
industrial 
worker 

1 USEPA, 2002 

Exhibit 5-1; 
USEPA, default 

value for 
construction 

workers 

14 (adult) 
10 (adl) 

Professional 
judgment 

Adult: Represents 
the number of 

years returning to 
the same location 

as an adult, 
assumes 16 to <30 

years of age 
Adl: Represents the 

number of years 
returning to the 

same location as an 
adolescent; 

assumes 6 to <16 
years of age 
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Table G.2.2 (Continued) Soil Exposure Parameters 

Abbreviation Parameter Units 
UU/UE 

Receptor 
Sources Rationale 

Outdoor 
Worker 

Sources Rationale 
Utility 

Worker 
Sources Rationale 

Recreational 
User 

Sources Rationale 

BW Body Weight kg 
80 (adult) 
15 (child) 

USEPA, 
2014 

Adult: Source 
references 

USEPA, 2011, 
Table 8-3; 

weighted mean 
values for 

adults 21 to 78 
Child: Source 

references 
USEPA, 2011, 

Table 8-1; 
weighted 

average of 
mean body 

weights (birth 
to <6 years 

80 
USEPA, 

2014 

Source 
references 

USEPA, 2011, 
Table 8-3; 

weighted mean 
values for 

adults 21 – 78 

80 USEPA, 2014 

Source references 
USEPA, 2011, 

Table 8-3; 
weighted mean 

values for adults 21 
– 78 

80 (adult) 
44 (adl) 

Adult: 
USEPA, 2014 

Adl: 
USEPA, 2011 

Adult: Source 
references USEPA, 

2011, Table 8-3; 
weighted mean 

values for adults 21 
to 78 years of age 
Adl: Table 8-3, 
mean of body 

weights for 6 to 
<11 and 11 to <16 

years 

EF 
Exposure 
Frequency 

days/year 350 
USEPA, 

2014 

Source 
references 

USEPA, 1991 
(pg. 15); 

Resident RME 
scenario 

225 
USEPA, 

2014 

Source 
references 

USEPA, 1991, 
page 15, 
outdoor 

worker RME 
scenario 

30 
Professional 

judgment 
Assumes project of 
one month duration 

50 
Professional 

judgment 

Assumes 
recreational user on 
site once per week 
every week of the 
year, except for 2 
weeks vacation 

IRS 
Soil Ingestion 

Rate 
mg/day 

100 (adult) 
200 (child) 

USEPA, 
2014 

Adult: Source 
references 

USEPA, 1991a 
(pp. 6 and 15); 

for resident 
Child: Source 

references 
U.S. EPA 

2011 (Table 5-
1 "upper-

bound values" 
accounting for 
both soil and 
dust ingestion 

100 
USEPA, 

2014 

Source 
references 

USEPA, 1991, 
page 15, same 

as adult 
resident 

330 USEPA, 2017c 

Source references 
USEPA, 2002, 

Exhibit 5-1, 
USEPA 

recommended 
value for 

construction 
worker 

50 (adult) 
100 (adl) 

USEPA, 2011 

Adult: Table 5-1, 
General Population 
Central Tendency, 
Adult soil and dust 

ingestion 
Adl: Table 5-1, 

General Population 
Central Tendency, 

soil and dust 
ingestion for 6 to 
<21 years of age 

EV Event Frequency events/day 1 
USEPA, 
2004a 

Exhibit 3-5, 
residential 

RME scenario 
1 

USEPA, 
2004a 

Exhibit 3-5, 
industrial 

RME scenario 
1 USEPA, 2004a 

Exhibit 3-5, 
industrial RME 

scenario 
1 

Professional 
judgment 

Recreational users 
are expected to be 
onsite one event 

per day 
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Table G.2.2 (Continued) Soil Exposure Parameters 

Abbreviation Parameter Units 
UU/UE 

Receptor 
Sources Rationale 

Outdoor 
Worker 

Sources Rationale 
Utility 

Worker 
Sources Rationale 

Recreational 
User 

Sources Rationale 

FI Fraction Ingested unitless 1 
USEPA, 

1989, page 
6-39 

Assumes that 
all of 

contaminated 
soil contacted 
is from the site 

1 
USEPA, 

1989, page 
6-39 

Assumes that 
all of 

contaminated 
soil contacted 
is from the site 

1 
USEPA, 1989, 

page 6-39 

Assumes that all of 
contaminated soil 
contacted is from 

the site 

1 
USEPA, 

1989, page 6-
39 

Assumes that all of 
contaminated soil 
contacted is from 

the site 

CFs 
Conversion 
Factor-soil 

kg/mg 1E-06 
USEPA, 

1989 
Exhibit 6-14 1E-06 

USEPA, 
1989 

Exhibit 6-14 1E-06 USEPA, 1989 Exhibit 6-14 1E-06 USEPA, 1989 Exhibit 6-14 

GIABS 

Gastrointestinal 
Absorption Factor 
(also, OAF = Oral 

Absorption 
Factor) 

unitless 
Chemical-

specific 
USEPA, 
2017g 

Fraction of 
contaminant 
absorbed in 

gastrointestinal 
tract 

Chemical-
specific 

USEPA, 
2017g 

Fraction of 
contaminant 
absorbed in 

gastrointestinal 
tract 

Chemical-
specific 

USEPA, 2017g 

Fraction of 
contaminant 
absorbed in 

gastrointestinal 
tract 

Chemical-
specific 

USEPA, 
2017g 

Fraction of 
contaminant 
absorbed in 

gastrointestinal 
tract 

SA 
Exposed Skin 
Surface Area 

cm2 

6,032 
(adult) 
2,690 
(child) 

USEPA, 
2014 

Adult: Source 
references 

USEPA, 2011, 
Tables 7-2 and 
7-12; weighted 

average of 
mean values 

for head, 
hands, 

forearms, 
lower legs, and 
feet (male and 
female, 21+ 

years. 
Child: Source 

references 
Tables 7-2 and 
7-8; weighted 

average of 
mean values 

for head, 
hands, 

forearms, 
lower legs, and 
feet (male and 
female, birth 
to < 6 years) 

3,470 
USEPA, 

2014 

Source 
references 

USEPA, 2011, 
Table 7-2; 
weighted 

average of 
mean values 

for head, 
hands, and 

forearms (male 
and female 

adults); 
assumes 

wearing shoes 
and long pants 

3,470 USEPA, 2014 

Source references 
USEPA, 2011, 

Table 7-2; 
weighted average 
of mean values for 
head, hands, and 

forearms (male and 
female adults); 

assumes wearing 
shoes and long 

pants 

3,470 (adult) 
2,160 (adl) 

USEPA, 
2014; 

USEPA, 2011 

Adult: Source 
references USEPA, 

2011, Table 7-2; 
weighted average 
of mean values for 
head, hands, and 

forearms (male and 
female adults); 
assume wearing 
shoes and long 

pants 
Adl: Table 7-2, 

weighted average 
of mean values for 
head, hands, and 
arms (mean value 
for arm times 45% 

to account for 
forearm) (Age 6 to 
<16 years of age); 
assume wearing 
shoes and long 

pants 
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Table G.2.2 (Continued) Soil Exposure Parameters 

Abbreviation Parameter Units 
UU/UE 

Receptor 
Sources Rationale 

Outdoor 
Worker 

Sources Rationale 
Utility 

Worker 
Sources Rationale 

Recreational 
User 

Sources Rationale 

AF 
 Adherence Factor mg/cm2 

0.07 (adult) 
0.2 (child) 

USEPA, 
2014 

Adult and 
child: Source 

references 
USEPA, 2004 
(Exhibit 3-5) 

0.12 (1) 
USEPA, 

2014 

Source 
references 

USEPA, 2011, 
Table 7-2, 

Table 7-20 and 
Section 7.2.2; 

arithmetic 
mean of 
weighted 

average of 
body part-

specific 
(hands, 

forearms, and 
face) mean 
adherence 
factors for 

adult 
commercial/ 

industrial 
activities 

0.20 USEPA, 2011 

Table 7-2, Table 7-
20 and Section 

7.2.2; arithmetic 
mean of weighted 
average of body 

part-specific 
(hands, forearms, 
and face) mean 

adherence factors 
for adult utility 

worker number 1 

0.09 (adult) 
0.04 (adl) (1) 

USEPA, 2011 

Adult: Table 7-2, 
Table 7-20 and 
Section 7.2.2; 

arithmetic mean of 
weighted average 

of body part-
specific (hands, 

forearms, and face) 
mean adherence 
factors for adult 

Gardener number 1 
Adl: Table 7-2, 
Table 7-4, and 
Section 7.2.2; 

arithmetic mean of 
weighted average 

of body part-
specific (hands, 
forearms, face, 

mean adherence 
factors for child 
playing outdoor 

sports 

ABSd 
Dermal 

Absorption Factor 
unitless 

Chemical-
specific 

USEPA, 
2017g 

Fraction of 
contaminant 

absorbed 
dermally; 

USPEA RSL 
Summary 

Table - 

Chemical-
specific 

USEPA, 
2017g 

Fraction of 
contaminant 

absorbed 
dermally; 

USPEA RSL 
Summary 

Table- 

Chemical-
specific 

USEPA, 2017g 

Fraction of 
contaminant 

absorbed dermally; 
USPEA RSL 

Summary Table - 

Chemical-
specific 

USEPA, 
2017g 

Fraction of 
contaminant 

absorbed dermally; 
USPEA RSL 

Summary Table - 

ET Exposure Time hour/day 24 
USEPA, 

2014 
The whole day 8 

USEPA, 
2014 

The work day 8 USEPA, 2014 The work day 2 
Professional 

judgment 

Assumes 
recreational users 

on site for two 
hours each event 

VF 
Volatilization 

Factor-soil 
m3/kg 

Chemical 
Specific 

USEPA, 
2002, 
2017c 

Calculated 
using inputs in 
Table 4 of this 

document 

Chemical 
Specific 

USEPA, 
2002, 2017c 

Calculated 
using inputs in 
Table 4 of this 

document 

Chemical 
Specific 

USEPA, 2002, 
2017c 

Calculated using 
inputs in Table 4 of 

this document 

Chemical 
specific 

USEPA, 
2002, 2017c 

Calculated using 
inputs in Table 4 of 

this document 
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Table G.2.2 (Continued) Soil Exposure Parameters 

Abbreviation Parameter Units 
UU/UE 

Receptor 
Sources Rationale 

Outdoor 
Worker 

Sources Rationale 
Utility 

Worker 
Sources Rationale 

Recreational 
User 

Sources Rationale 

PEF 
Particulate 

Emission Factor 
m3/kg 3.23E-09 

USEPA, 
2002, 
2017c 

Calculated 
using inputs in 
Table 4 of this 

document  

3.23E-09 
USEPA, 

2002, 2017c 

Calculated 
using inputs in 
Table 4 of this 

document 

3.23E-09 
USEPA, 2002, 

2017c 

Calculated using 
inputs in Table 4 of 

this document 
3.23E-09 

USEPA, 
2002, 2017c 

Calculated using 
inputs in Table 4 of 

this document 

 (1) Adherence factor (AF) users calculated as USEPA, 2011, Section 7.2.2. The AF values for adults are from USEPA Table 7-20 and the Surface Areas (SA) are from USEPA Table 7-2. The AF values for adolescents are 
from USEPA Table 7-4, outdoor sports for children, and the Surface Areas (SA) are from USEPA Table 7-2.  The weighted AF for each receptor is calculated as [AFweighted =  (AFhands)(SAhands) + (AFface)(SAhead) + 
(AFarms)(SAarms) / (SAhands + SAhead + SAarms)].  Note that the SAarms is multiplied by 45% to account for only the forearms. 
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFACE SOIL (0-2 FT)
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
Benzo(a)anthracene 0.1 0.051 0.0051 0.068 0.0068 0.015 0.0015 0.22 0.022
Benzo(a)pyrene 1 0.055 0.055 0.077 0.077 0.018 0.018 0.23 0.23
Benzo(b)fluoranthene 0.1 0.069 0.0069 0.11 0.011 0.022 0.0022 0.3 0.03
Benzo(k)fluoranthene 0.01 0.025 0.00025 0.033 0.00033 0.0082 0.000082 0.1 0.001
Chrysene 0.001 0.059 0.000059 0.08 0.00008 0.016 0.000016 0.24 0.00024
Dibenz(a,h)anthracene 1 0.011 0.011 0.015 0.015 0.004 J 0.004 0.04 0.04
Indeno(1,2,3-cd)pyrene 0.1 0.045 0.0045 0.066 0.0066 0.014 0.0014 0.21 0.021
BaP Equivalent 0.083 0.12 0.027 0.34

U =  analyte not detected above method 
detection limit (MDL).

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

PAR-83-SB-01-0.5-1

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

Concentration (2)

(mg/kg)

PAR-83-SB-101-0.5-1 PAR-83-SB-02-1-1.5 PAR-83-SB-02-1.5-2
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.4 0.14 3.4 J 0.34 0.22 0.022 1.2 0.12
1.4 1.4 4 J 4 0.26 0.26 1.3 1.3
1.9 0.19 4.6 J 0.46 0.31 0.031 1.7 0.17

0.66 0.0066 1.5 J 0.015 0.11 0.0011 0.57 0.0057
1.4 0.0014 3.7 J 0.0037 0.25 0.00025 1.2 0.0012

0.23 0.23 0.63 J 0.63 0.043 0.043 0.25 0.25
1.1 0.11 2.7 J 0.27 0.2 0.02 1.1 0.11

2.1 5.7 0.38 2.0

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-03-1.5-2 PAR-83-SB-04-0.5-1PAR-83-SB-102-1.5-2 PAR-83-SB-03-1-1.5
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.0077 J 0.00077 1.1 0.11 0.013 0.0013 0.15 0.015
0.0064 J 0.0064 1.2 1.2 0.012 0.012 0.16 0.16
0.0077 J 0.00077 1.4 0.14 0.016 0.0016 0.22 0.022
0.0034 J 0.000034 0.55 0.0055 0.006 J 0.00006 0.076 0.00076

0.006 J 0.000006 1.2 0.0012 0.012 0.000012 0.2 0.0002
0.0078 0.0078 0.2 0.2 0.0037 J 0.0037 0.033 0.033
0.0057 J 0.00057 0.93 0.093 0.01 0.001 0.15 0.015

0.016 1.7 0.020 0.25

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-04-1.25-1.75 PAR-83-SB-05-0.75-1.25 PAR-83-SB-05-1.75-2.25 PAR-83-SB-06-0.3-0.8

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.0081 0.00081 12 1.2 0.013 0.0013 1.8 0.18
0.0086 0.0086 12 12 0.012 0.012 1.6 1.6

0.011 0.0011 15 1.5 0.016 0.0016 2.2 0.22
0.0042 J 0.000042 5.6 0.056 0.0062 J 0.000062 0.72 0.0072
0.0079 0.0000079 12 0.012 0.013 0.000013 1.7 0.0017
0.0027 J 0.0027 2 2 0.003 J 0.003 0.3 0.3
0.0068 J 0.00068 9.4 0.94 0.012 0.0012 1.4 0.14

0.014 18 0.019 2.4

PAR-83-SB-08-0.5-1PAR-83-SB-06-1.5-2 PAR-83-SB-07-0-0.5 PAR-83-SB-07-1.25-1.75

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.13 0.013 0.7 0.07 0.0061 J 0.00061 0.17 0.017
0.13 0.13 0.79 0.79 0.0079 U 0.0079 0.2 0.2
0.17 0.017 1.4 0.14 0.0097 0.00097 0.32 0.032

0.055 0.00055 0.41 0.0041 0.0043 J 0.000043 0.085 0.00085
0.17 0.00017 1 0.001 0.0069 J 0.0000069 0.28 0.00028

0.023 0.023 0.14 0.14 0.0071 U 0.0071 0.034 0.034
0.1 0.01 0.49 0.049 0.0063 J 0.00063 0.12 0.012

0.19 1.2 0.017 0.30

PAR-83-SB-08-1.25-1.75 PAR-83-SB-09-1-1.5 PAR-83-SB-12-1-1.5

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-13-0.5-1
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.62 0.062 0.02 J 0.002 0.013 J 0.0013 0.036 J 0.0036
0.73 0.73 0.023 J 0.023 0.017 J 0.017 0.032 J 0.032
0.92 0.092 0.035 J 0.0035 0.015 J 0.0015 0.041 J 0.0041
0.33 0.0033 0.07 U 0.0007 0.068 U 0.00068 0.018 J 0.00018
0.63 0.00063 0.07 U 0.00007 0.068 U 0.000068 0.04 J 0.00004

0.086 0.086 0.07 U 0.07 0.068 U 0.068 0.071 U 0.071
0.4 0.04 0.02 J 0.002 0.068 U 0.0068 0.018 J 0.0018

1.0 0.10 0.095 0.11

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-14-0.5-1 PAR-83-SB-18-0-0.5 PAR-83-SB-19-0-0.5 PAR-83-SB-20-0-0.5
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.097 U 0.0097 0.079 J 0.0079 0.074 U 0.0074 0.22 J 0.022
0.097 U 0.097 0.084 J 0.084 0.074 U 0.074 0.27 J 0.27
0.013 J 0.0013 0.15 0.015 0.074 U 0.0074 0.37 J 0.037
0.097 U 0.00097 0.041 J 0.00041 0.074 U 0.00074 0.15 J 0.0015
0.097 U 0.000097 0.11 J 0.00011 0.074 U 0.000074 0.24 J 0.00024
0.097 U 0.097 0.018 J 0.018 0.074 U 0.074 0.057 J 0.057
0.097 U 0.0097 0.069 J 0.0069 0.074 U 0.0074 0.17 J 0.017

0.22 0.13 0.17 0.40

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-120-0-0.5 PAR-83-SB-23-0-0.5PAR-83-SB-21-0-0.5 PAR-83-SB-22-0-0.5
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.52 J 0.052 0.2 0.02 0.35 0.035 0.012 J 0.0012
0.62 J 0.62 0.22 0.22 0.35 0.35 0.044 J 0.044
0.81 J 0.081 0.3 0.03 0.49 0.049 0.03 J 0.003
0.29 J 0.0029 0.09 J 0.0009 0.18 0.0018 0.014 J 0.00014
0.63 J 0.00063 0.21 0.00021 0.36 0.00036 0.017 J 0.000017

0.1 J 0.1 0.038 J 0.038 0.064 J 0.064 0.07 U 0.07
0.4 J 0.04 0.14 0.014 0.21 0.021 0.038 J 0.0038

0.90 0.32 0.52 0.12

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-123-0-0.5 PAR-83-SB-38-0-0.5 PAR-83-SB-138-0-0.5 PAR-83-SB-44-1-1.5
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.079 U 0.0079 0.11 J 0.011 0.21 0.021 0.22 0.022
0.079 U 0.079 0.13 0.13 0.19 0.19 0.24 0.24
0.079 U 0.0079 0.18 0.018 0.22 0.022 0.32 0.032
0.079 U 0.00079 0.068 J 0.00068 0.076 J 0.00076 0.12 J 0.0012
0.079 U 0.000079 0.13 0.00013 0.23 0.00023 0.21 0.00021
0.079 U 0.079 0.026 J 0.026 0.039 J 0.039 0.048 J 0.048
0.079 U 0.0079 0.088 J 0.0088 0.12 0.012 0.15 0.015

0.18 0.19 0.28 0.36

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-45-1.5-2 PAR-83-SB-46-0-0.5 PAR-83-SB-47-0-0.5 PAR-83-SB-48-0-0.5
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.034 J 0.0034 0.021 J 0.0021 7 0.7 5.5 0.55
0.041 J 0.041 0.02 J 0.02 7.5 7.5 5 5
0.057 J 0.0057 0.03 J 0.003 9.7 0.97 7.7 0.77
0.016 J 0.00016 0.074 U 0.00074 3.8 0.038 2.4 0.024

0.03 J 0.00003 0.018 J 0.000018 8.6 0.0086 6.5 0.0065
0.076 U 0.076 0.074 U 0.074 1.1 U 1.1 0.68 J 0.68
0.037 J 0.0037 0.02 J 0.002 3.1 0.31 1.7 0.17

0.13 0.10 11 7.2

P83-A2-A (0.5-1)

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-55-1-1.5 P83-A1-A (0-0.5)PAR-83-SB-54-1-1.5
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
2.22 0.222 4.1 0.41 0.53 J 0.053 1 U 0.1

1.9 1.9 3.7 3.7 0.44 J 0.44 1 U 1
2.9 0.29 5 0.5 0.94 J 0.094 1 U 0.1

0.86 J 0.0086 2 0.02 0.23 J 0.0023 1 U 0.01
2.5 0.0025 5 0.005 0.74 J 0.00074 1 U 0.001
1.1 U 1.1 1.2 U 1.2 1.1 U 1.1 1 U 1

0.51 J 0.051 1.4 0.14 0.19 J 0.019 1 U 0.1
3.6 6.0 1.7 2.3

P83-A3-A (0.5-1) P83-A4-A (0-0.5)

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-A5-A (0-0.5) P83-B1-A (0-0.5)
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.5 J 0.05 0.77 J 0.077 0.25 J 0.025 0.69 J 0.069
1.2 U 1.2 0.73 J 0.73 0.27 J 0.27 0.68 J 0.68

1 J 0.1 1.3 0.13 0.48 J 0.048 1 J 0.1
1.2 U 0.012 0.41 J 0.0041 0.13 J 0.0013 0.71 J 0.0071

0.85 J 0.00085 0.97 J 0.00097 0.29 J 0.00029 0.97 J 0.00097
1.2 U 1.2 1.1 U 1.1 1.2 U 1.2 1 U 1
1.2 U 0.12 0.26 J 0.026 1.2 U 0.12 1 U 0.1

2.7 2.1 1.7 2.0

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-B2-A (0-0.5) P83-B3-A (0-0.5) P83-B4-A (0-0.5) P83-B5-A (1-1.5)
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Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.1 U 0.11 0.095 J 0.0095 2.4 0.24 0.41 J 0.041
1.1 U 1.1 1.2 U 1.2 2 2 0.35 J 0.35
1.1 U 0.11 0.13 J 0.013 3 0.3 0.61 J 0.061
1.1 U 0.011 0.054 J 0.00054 1.2 0.012 0.16 J 0.0016
1.1 U 0.0011 0.12 J 0.00012 2.5 0.0025 1.2 U 0.0012
1.1 U 1.1 1.2 U 1.2 1.1 U 1.1 1.2 U 1.2
1.1 U 0.11 1.2 U 0.12 1.1 U 0.11 1.2 U 0.12

2.5 2.5 3.8 1.8

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB-11 (0-0.5) P83-SS/SB/GW-12 (0-0.5) P83-SS/SB-13 (0-0.5)P83-P83-SS/SB/GW-10 (0-0.5)

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.2 J 0.02 0.29 J 0.029 1.1 U 0.11 1.1 U 0.11

0.25 J 0.25 0.31 J 0.31 1.1 U 1.1 1.1 U 1.1
0.41 J 0.041 0.5 J 0.05 1.1 U 0.11 1.1 U 0.11
0.18 J 0.0018 1.1 U 0.011 1.1 U 0.011 1.1 U 0.011
0.25 J 0.00025 0.37 J 0.00037 0.26 J 0.00026 1.1 U 0.0011

1.1 U 1.1 1.1 U 1.1 1.1 U 1.1 1.1 U 1.1
1.1 U 0.11 1.1 U 0.11 1.1 U 0.11 1.1 U 0.11

1.5 1.6 2.5 2.5

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB/GW-14 (0-0.5) P83-SS/SB-15 (0-0.5) P83-SS/SB-16 (0-0.5) P83-SS/SB/GW-17 (0-0.5)

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.1 U 0.11 1 U 0.1 1.1 U 0.11 1.8 0.18
1.1 U 1.1 1 U 1 1.1 U 1.1 1.9 1.9
1.1 U 0.11 1 U 0.1 1.1 U 0.11 3.1 0.31
1.1 U 0.011 1 U 0.01 1.1 U 0.011 1.1 J 0.011
1.1 U 0.0011 1 U 0.001 1.1 U 0.0011 1.9 0.0019
1.1 U 1.1 1 U 1 1.1 U 1.1 1.1 U 1.1
1.1 U 0.11 1 U 0.1 1.1 U 0.11 0.69 J 0.069

2.5 2.3 2.5 3.6

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB/GW-1 (0-0.5) P83-SS/SB-2 (0-0.5) P83-SS/SB/GW-3 (1-1.5) P83-SS/SB-4 (0-0.5)

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.062 J 0.0062 1.1 U 0.11 1.2 U 0.12 1.1 U 0.11

1.1 U 1.1 1.1 U 1.1 1.2 U 1.2 1.1 U 1.1
1.1 U 0.11 1.1 U 0.11 1.2 U 0.12 1.1 U 0.11
1.1 U 0.011 1.1 U 0.011 1.2 U 0.012 1.1 U 0.011

0.089 J 0.000089 1.1 U 0.0011 1.2 U 0.0012 1.1 U 0.0011
1.1 U 1.1 1.1 U 1.1 1.2 U 1.2 1.1 U 1.1
1.1 U 0.11 1.1 U 0.11 1.2 U 0.12 1.1 U 0.11

2.4 2.5 2.8 2.5

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB-6 (0-0.5) P83-SS/SB/GW-7 (0-0.5) P83-SS/SB/GW-8 (0-0.5)P83-SS/SB/GW-5 (0-0.5)

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.3
BENZO(A)PYRENE-EQUIVALENT SURFAC
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 
 detection limit (MDL) and is less than the
reporting limit (RL)

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.24 J 0.024 0.073 U 0.0073 0.078 U 0.0078

1.1 U 1.1 0.073 U 0.073 0.078 U 0.078
1.1 U 0.11 0.0082 J 0.00082 0.078 U 0.0078
1.1 U 0.011 0.073 U 0.00073 0.078 U 0.00078

0.36 J 0.00036 0.073 U 0.000073 0.078 U 0.000078
1.1 U 1.1 0.073 U 0.073 0.078 U 0.078
1.1 U 0.11 0.073 U 0.0073 0.078 U 0.0078

2.5 0.16 0.18

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB-09 (1-1.5) PAR-83-482-SB-01 (0.5-1) PAR-83-482-SB-01 (1.5-2)

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSURFACE SOIL (2-15 FT)
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
Benzo(a)anthracene 0.1 0.012 0.0012 0.048 0.0048 0.52 0.052 0.11 0.011
Benzo(a)pyrene 1 0.012 0.012 0.059 0.059 0.57 0.57 0.12 0.12
Benzo(b)fluoranthene 0.1 0.018 0.0018 0.094 0.0094 0.73 0.073 0.15 0.015
Benzo(k)fluoranthene 0.01 0.0062 J 0.000062 0.029 0.00029 0.24 0.0024 0.048 0.00048
Chrysene 0.001 0.014 0.000014 0.067 0.000067 0.58 0.00058 0.12 0.00012
Dibenz(a,h)anthracene 1 0.0038 J 0.0038 0.015 0.015 0.097 0.097 0.021 0.021
Indeno(1,2,3-cd)pyrene 0.1 0.014 0.0014 0.061 0.0061 0.47 0.047 0.098 0.0098
BaP Equivalent 0.020 0.095 0.84 0.18

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

PAR-83-SB-01-2-2.5 PAR-83-SB-01-10.25-10.75 PAR-83-SB-02-2-2.5 PAR-83-SB-03-2-2.5

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.022 0.0022 0.013 0.0013 0.0026 J 0.00026 0.0041 J 0.00041
0.029 0.029 0.012 0.012 0.0027 J 0.0027 0.0045 J 0.0045
0.039 0.0039 0.016 0.0016 0.0077 U 0.00077 0.007 J 0.0007
0.012 0.00012 0.006 J 0.00006 0.0077 U 0.000077 0.0025 J 0.000025
0.022 0.000022 0.012 0.000012 0.0077 U 0.0000077 0.0033 J 0.0000033

0.0064 J 0.0064 0.0037 J 0.0037 0.0077 U 0.0077 0.0081 U 0.0081
0.033 0.0033 0.01 0.001 0.0077 U 0.00077 0.0069 J 0.00069

0.045 0.020 0.012 0.014

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-04-2-2.5 PAR-83-SB-05-1.75-2.25 PAR-83-SB-05-2.5-3 PAR-83-SB-06-2.5-3

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.013 0.0013 0.0035 J 0.00035 0.0059 J 0.00059 0.0027 J 0.00027
0.013 0.013 0.008 U 0.008 0.0048 J 0.0048 0.0078 U 0.0078
0.018 0.0018 0.008 U 0.0008 0.0085 0.00085 0.0078 U 0.00078

0.0061 J 0.000061 0.008 U 0.00008 0.0027 J 0.000027 0.0078 U 0.000078
0.014 0.000014 0.008 U 0.000008 0.0067 J 0.0000067 0.0078 U 0.0000078

0.0027 J 0.0027 0.008 U 0.008 0.0075 U 0.0075 0.0078 U 0.0078
0.012 0.0012 0.008 U 0.0008 0.0054 J 0.00054 0.0078 U 0.00078

0.020 0.018 0.014 0.018

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-07-2.25-2.75 PAR-83-SB-08-2.5-3 PAR-83-SB-09-2-2.5 PAR-83-SB-09-2.75-3.25

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.17 J 0.017 0.048 0.0048 0.017 0.0017 0.15 0.015
0.39 U 0.39 0.043 0.043 0.014 U 0.014 0.11 J 0.11
0.39 U 0.039 0.049 0.0049 0.02 0.002 0.14 0.014
0.39 U 0.0039 0.019 0.00019 0.0064 J 0.000064 0.056 J 0.00056
0.39 U 0.00039 0.046 0.000046 0.012 0.000012 0.15 0.00015
0.39 U 0.39 0.0071 J 0.0071 0.0081 U 0.0081 0.024 J 0.024
0.39 U 0.039 0.029 0.0029 0.0081 U 0.00081 0.076 J 0.0076

0.88 0.063 0.027 0.17

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-12-2.5-3 PAR-83-SB-13-2.5-3 PAR-83-SB-14-2.5-3 PAR-83-SB-17-6-6.5

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.078 U 0.0078 0.076 U 0.0076 0.011 J 0.0011 0.075 U 0.0075
0.078 U 0.078 0.076 U 0.076 0.076 U 0.076 0.012 J 0.012
0.078 U 0.0078 0.076 U 0.0076 0.015 J 0.0015 0.014 J 0.0014
0.078 U 0.00078 0.076 U 0.00076 0.076 U 0.00076 0.075 U 0.00075
0.078 U 0.000078 0.076 U 0.000076 0.076 U 0.000076 0.075 U 0.000075
0.078 U 0.078 0.076 U 0.076 0.076 U 0.076 0.075 U 0.075
0.078 U 0.0078 0.076 U 0.0076 0.076 U 0.0076 0.075 U 0.0075

0.18 0.18 0.16 0.10

PAR-83-SB-33-2-2.5 PAR-83-SB-133-2-2.5

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-23-3-3.5 PAR-83-SB-23-6-6.5

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.011 J 0.0011 0.013 J 0.0013 0.076 U 0.0076 0.077 U 0.0077
0.083 U 0.083 0.013 J 0.013 0.02 J 0.02 0.077 U 0.077
0.014 J 0.0014 0.019 J 0.0019 0.038 J 0.0038 0.077 U 0.0077
0.083 U 0.00083 0.076 U 0.00076 0.014 J 0.00014 0.077 U 0.00077
0.083 U 0.000083 0.076 U 0.000076 0.076 U 0.000076 0.077 U 0.000077
0.083 U 0.083 0.076 U 0.076 0.076 U 0.076 0.077 U 0.077
0.083 U 0.0083 0.076 U 0.0076 0.016 J 0.0016 0.077 U 0.0077

0.18 0.10 0.11 0.18

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-34-2-2.5 PAR-83-SB-39-2-2.5 PAR-83-SB-139-2-2.5 PAR-83-SB-54-3-3.5

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.069 U 0.0069 0.074 U 0.0074 0.072 U 0.0072 0.11 J 0.011
0.069 U 0.069 0.074 U 0.074 0.072 U 0.072 0.12 J 0.12
0.069 U 0.0069 0.074 U 0.0074 0.072 U 0.0072 0.16 J 0.016
0.069 U 0.00069 0.074 U 0.00074 0.072 U 0.00072 0.052 J 0.00052
0.069 U 0.000069 0.074 U 0.000074 0.072 U 0.000072 0.15 J 0.00015
0.069 U 0.069 0.074 U 0.074 0.072 U 0.072 1.1 U 1.1
0.069 U 0.0069 0.074 U 0.0074 0.072 U 0.0072 1.1 U 0.11

0.16 0.17 0.17 1.4

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

PAR-83-SB-55-6-6.5 P83-A1-C (2.5-3)PAR-83-SB-54-6-6.5 PAR-83-SB-55-3-3.5

Human Health Risk Assessment 
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.75 J 0.075 0.11 J 0.011 0.23 J 0.023 1.2 U 0.12

1.1 U 1.1 0.1 J 0.1 0.21 J 0.21 1.2 U 1.2
1.1 U 0.11 0.18 J 0.018 0.28 J 0.028 1.2 U 0.12
1.1 U 0.011 1.2 U 0.012 0.092 J 0.00092 1.2 U 0.012

0.096 J 0.000096 0.15 J 0.00015 0.32 J 0.00032 1.2 U 0.0012
1.1 U 1.1 1.2 U 1.2 1.2 U 1.2 1.2 U 1.2
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 1.2 U 0.12

2.5 1.5 1.6 2.8

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-A2-C (3.5-4) P83-A3-C (3-3.5) P83-A4-C (3-3.5) P83-A5-C (6-6.5)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.2 U 0.12 0.13 J 0.013 1.2 U 0.12 1.2 U 0.12
1.2 U 1.2 0.11 J 0.11 1.2 U 1.2 1.2 U 1.2

0.12 J 0.012 0.16 J 0.016 1.2 U 0.12 1.2 U 0.12
1.2 U 0.012 0.072 J 0.00072 1.2 U 0.012 1.2 U 0.012
0.1 J 0.0001 0.18 J 0.00018 1.2 U 0.0012 1.2 U 0.0012
1.2 U 1.2 1.1 U 1.1 1.2 U 1.2 1.2 U 1.2
1.2 U 0.12 1.1 U 0.11 1.2 U 0.12 1.2 U 0.12

2.7 1.3 2.8 2.8

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-B1-C (2-2.5) P83-B1-C DUP (2-2.5) P83-B2-C (2.5-3) P83-B3-C (3-3.5)

Human Health Risk Assessment 
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.1 J 0.01 1.2 U 0.12 1.2 U 0.12 1.1 U 0.11
1.2 U 1.2 1.2 U 1.2 1.2 U 1.2 1.1 U 1.1

0.14 J 0.014 1.2 U 0.12 1.2 U 0.12 1.1 U 0.11
1.2 U 0.012 1.2 U 0.012 1.2 U 0.012 1.1 U 0.011
0.1 J 0.0001 1.2 U 0.0012 1.2 U 0.0012 1.1 U 0.0011
1.2 U 1.2 1.2 U 1.2 1.2 U 1.2 1.1 U 1.1
1.2 U 0.12 1.2 U 0.12 1.2 U 0.12 1.1 U 0.11

2.6 2.8 2.8 2.5

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-B5-C DUP (7-7.5) P83-P83-SS/SB/GW-10 (5-5.5)P83-B4-C (5.5-6) P83-B5-C (7-7.5)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 0.18 J 0.018
1.1 U 1.1 1.2 U 1.2 1.2 U 1.2 0.16 J 0.16
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 0.26 J 0.026
1.1 U 0.011 1.2 U 0.012 1.2 U 0.012 0.12 J 0.0012
1.1 U 0.0011 1.2 U 0.0012 1.2 U 0.0012 0.26 J 0.00026
1.1 U 1.1 1.2 U 1.2 1.2 U 1.2 1.1 U 1.1
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 1.1 U 0.11

2.5 2.8 2.8 1.4

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-P83-SS/SB/GW-10 (6.5-7) P83-SS/SB-11 (3-3.5) P83-SS/SB/GW-12 (3-3.5) P83-SS/SB-13 (3.5-4)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.55 J 0.055 0.57 J 0.057 1.2 U 0.12 1.1 U 0.11
0.58 J 0.58 0.73 J 0.73 1.2 U 1.2 1.1 U 1.1
0.72 J 0.072 1.1 J 0.11 1.2 U 0.12 1.1 U 0.11
0.31 J 0.0031 0.42 J 0.0042 1.2 U 0.012 1.1 U 0.011
0.57 J 0.00057 0.8 J 0.0008 1.2 U 0.0012 1.1 U 0.0011

1.2 U 1.2 1.2 U 1.2 1.2 U 1.2 1.1 U 1.1
0.44 J 0.044 0.52 J 0.052 1.2 U 0.12 1.1 U 0.11

2.0 2.2 2.8 2.5

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB/GW-14 (3-3.5) P83-SS/SB/GW-14 DUP (3-3.5) P83-SS/SB-15 (3-3.5) P83-SS/SB-16 (2-2.5)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 1.2 U 0.12
1.1 U 1.1 1.2 U 1.2 1.2 U 1.2 1.2 U 1.2
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 1.2 U 0.12
1.1 U 0.011 1.2 U 0.012 1.2 U 0.012 1.2 U 0.012
1.1 U 0.0011 1.2 U 0.0012 1.2 U 0.0012 1.2 U 0.0012
1.1 U 1.1 1.2 U 1.2 1.2 U 1.2 1.2 U 1.2
1.1 U 0.11 1.2 U 0.12 1.2 U 0.12 1.2 U 0.12

2.5 2.8 2.8 2.8

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB/GW-1 (5-5.5) P83-SS/SB-2 (5-5.5)P83-SS/SB/GW-17 (5.5-6) P83-SS/SB/GW-1 DUP (5-5.5)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.2 U 0.12 1.2 U 0.12 1.1 U 0.11 1.2 U 0.12
1.2 U 1.2 1.2 U 1.2 1.1 U 1.1 1.2 U 1.2
1.2 U 0.12 1.2 U 0.12 1.1 U 0.11 1.2 U 0.12
1.2 U 0.012 1.2 U 0.012 1.1 U 0.011 1.2 U 0.012
1.2 U 0.0012 1.2 U 0.0012 1.1 U 0.0011 1.2 U 0.0012
1.2 U 1.2 1.2 U 1.2 1.1 U 1.1 1.2 U 1.2
1.2 U 0.12 1.2 U 0.12 1.1 U 0.11 1.2 U 0.12

2.8 2.8 2.5 2.8

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB/GW-3 (3.5-4) P83-SS/SB/GW-3 DUP (3.5-4) P83-SS/SB-4 (3.5-4) P83-SS/SB/GW-5 (3-3.5)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)

B(a)P-Equivalent 
Concentration 

(mg/kg)
1.2 U 0.12 0.093 J 0.0093 1.2 U 0.12 2.8 0.28

0.47 J 0.47 1.1 U 1.1 1.2 U 1.2 2.4 2.4
1.2 U 0.12 1.1 U 0.11 1.2 U 0.12 3.5 0.35
1.2 U 0.012 1.1 U 0.011 1.2 U 0.012 1.3 0.013
1.2 U 0.0012 0.12 J 0.00012 1.2 U 0.0012 2.9 0.0029
1.2 U 1.2 1.1 U 1.1 1.2 U 1.2 1 U 1
1.2 U 0.12 1.1 U 0.11 1.2 U 0.12 0.95 J 0.095

2.0 2.4 2.8 4.1

Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)
Concentration (2)

(mg/kg)

P83-SS/SB-6 (3-3.5) P83-SS/SB/GW-7 (2.5-3) P83-SS/SB/GW-8 (3.5-4) P83-SS/SB-09 (4.5-5)
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Table G.2.4
BENZO(A)PYRENE-EQUIVALENT SUBSUR
Parcel 83
Fort Monmouth, New Jersey

Sample ID

Analyte
Relative Potency 

Factors (1)

Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
BaP Equivalent

U =  analyte not detected above method 
detection limit (MDL).

 detection limit (MDL) and is less than the
reporting limit (RL)

Assessment of Polycyclic Aromatic 
Hydrocarbons (USEPA, 1993a).

(2) Concentration in soil sample.  If not detected,
then the maximum method detection limit used 
to  calculate B(a)P-equivalent.

J = Estimated concentration exceeds the method 

Notes:
(1) Relative Potency Factors as described in 

Provisional Guidance for Quantitative Risk 

B(a)P-Equivalent 
Concentration 

(mg/kg)
0.082 U 0.0082
0.082 U 0.082
0.082 U 0.0082
0.082 U 0.00082
0.082 U 0.000082
0.082 U 0.082
0.082 U 0.0082

0.19

Concentration (2)

(mg/kg)

PAR-83-482-SB-01-7.5-8
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Table G.2.5
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS
Parcel 83
Fort Monmouth, New Jersey

CAS Number (1) COPC (2)

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)
VOCs

79-01-6 Trichloroethene 5.8 NC 5.8 Max 5.8 NC 5.8 Max
SVOCs

90-12-0 1-Methylnaphthalene 0.32 J NC 0.32 J Max 0.054 NC 0.054 Max
91-57-6 2-Methylnaphthalene 4.3 NC 4.3 Max 4.3 NC 4.3 Max

111-44-4 Bis(2-chloroethyl)ether 0.24 J NC 0.24 J Max 1.2 U NC 1.2 U Max
Polycyclic Aromatic Hydrocarbons

50-32-8 BaP Equivalent 18 NC 18 Max 2.5 1.5 1.5 UCL
PCBs

11097-69-1 Aroclor-1254 0.22 J NC 0.22 J Max NA NC NA NA
11096-82-5 Aroclor-1260 0.8 NC 0.8 Max 0.2 NC 0.2 Max

Inorganics
7440-36-0 Antimony 8.42 NC 8.42 Max 8.42 NC 8.42 Max
7440-38-2 Arsenic 27.6 NC 27.6 Max 27.6 21.0 21.0 UCL
7439-92-1 Lead 1300 NC 1300 Max 1300 333 333 Mean (4)

7440-48-4 Cobalt 10.1 NC 10.1 Max 7.35 NC 7.35 Max
7439-96-5 Manganese 230 NC 230 Max 230 NC 230 Max
7439-97-6 Mercury 4.06 NC 4.06 Max 0.121 U NC 0.121 U Max
7440-62-2 Vanadium 123 NC 123 Max 53.8 NC 53.8 Max

(1) CAS = Chemical Abstracts Service number.
(2) COPC = Constituent of potential concern.

J = Estimated concentration exceeds the method detection limit 
(MDL) and is less than the reporting limit (RL)
U = Analyte not detected at concentration greater than the RL.  
The RL is shown as the value.

Parcel 83 Exposure Area 1

(3) The selected soil concentration will be the maximum detected 
concentration (max) or the 95% upper confidence limit (UCL).  If 
the 95% UCL is greater than the maximum detected 
concentration, the maximum detected concentration will be used.   
ProUCL version 5.1 used to calculate 95% UCLs.

(4) The selected soil concentration will be the arithmetic mean.
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Table G.2.5
SURFACE SOIL EXPOSURE POINT CONCENTRATIONS
Parcel 83
Fort Monmouth, New Jersey

CAS Number (1) COPC (2)

VOCs
79-01-6 Trichloroethene

SVOCs
90-12-0 1-Methylnaphthalene
91-57-6 2-Methylnaphthalene

111-44-4 Bis(2-chloroethyl)ether
Polycyclic Aromatic Hydrocarbons

50-32-8 BaP Equivalent
PCBs

11097-69-1 Aroclor-1254
11096-82-5 Aroclor-1260

Inorganics
7440-36-0 Antimony
7440-38-2 Arsenic
7439-92-1 Lead
7440-48-4 Cobalt
7439-96-5 Manganese
7439-97-6 Mercury
7440-62-2 Vanadium

(1) CAS = Chemical Abstracts Service number.
(2) COPC = Constituent of potential concern.

J = Estimated concentration exceeds the method detection limit 
(MDL) and is less than the reporting limit (RL)
U = Analyte not detected at concentration greater than the RL.  
The RL is shown as the value.

(3) The selected soil concentration will be the maximum detected 
concentration (max) or the 95% upper confidence limit (UCL).  If 
the 95% UCL is greater than the maximum detected 
concentration, the maximum detected concentration will be used.   
ProUCL version 5.1 used to calculate 95% UCLs.

(4) The selected soil concentration will be the arithmetic mean.

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)

0.27 U NC 0.27 U Max 0.3 U NC 0.3 U Max

0.32 J NC 0.32 J Max 0.036 NC 0.036 Max
0.29 J NC 0.29 J Max 0.86 J NC 0.86 J Max
0.24 J NC 0.24 J Max 1.2 U NC 1.2 U Max

18 17 17 UCL 11 5.1 5.1 UCL

0.22 J NC 0.22 J Max NA NC NA NA
0.8 NC 0.8 Max 0.0042 U NC 0.0042 U Max

6.5 NC 6.5 Max 0.543 U NC 0.543 U Max
7.34 NC 7.34 Max 16 NC 16 Max
972 284 284 Mean (4) 111 37 37 Mean (4)

5.07 NC 5.07 Max 10.1 NC 10.1 Max
292 U NC 292 U Max 266 U NC 266 U Max
4.06 NC 4.06 Max 0.119 U NC 0.119 U Max
47.8 NC 47.8 Max 123 NC 123 Max

Exposure Area 2 Exposure Area 3
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Table G.2.6
COMBINED SURFACE SOIL AND SUBSURFACE SOIL EXPOSURE POINT CONCENTRATIONS
Parcel 83
Fort Monmouth, New Jersey

CAS Number (1) COPC (2)

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)
VOCs

79-01-6 Trichloroethene 5.8 NC 5.8 Max 5.8 NC 5.8 Max
SVOCs

90-12-0 1-Methylnaphthalene 31 NC 31 Max 31 NC 31 Max
91-57-6 2-Methylnaphthalene 53 NC 53 Max 53 146 53 Max

111-44-4 Bis(2-chloroethyl)ether 0.24 J NC 0.24 J Max 1.2 U NC 1.2 U Max
Polycyclic Aromatic Hydrocarbons

50-32-8 BaP Equivalent 18 NC 18 Max 4.1 1.8 1.8 UCL
PCBs

11097-69-1 Aroclor-1254 0.22 J NC 0.22 J Max NA NC NA NA
11096-82-5 Aroclor-1260 0.8 NC 0.8 Max 0.2 NC 0.2 Max

Inorganics
7440-36-0 Antimony 8.42 NC 8.42 Max 8.42 NC 8.42 Max
7440-38-2 Arsenic 27.6 NC 27.6 Max 27.6 13.2 13.2 UCL
7439-92-1 Lead 1300 NC 1300 Max 1300 146 146 Mean (4)

7440-48-4 Cobalt 10.1 NC 10.1 Max 7.35 NC 7.35 Max
7439-96-5 Manganese 230 NC 230 Max 230 NC 230 Max
7439-97-6 Mercury 4.06 NC 4.06 Max 0.121 U NC 0.121 U Max
7440-62-2 Vanadium 123 NC 123 Max 81.8 NC 81.8 Max

(1) CAS = Chemical Abstracts Service number.
(2) COPC = Constituent of potential concern.

J = Estimated concentration exceeds the method detection 
limit (MDL) and is less than the reporting limit (RL)

U = Analyte not detected at concentration greater than the 
RL.  The RL is shown as the value.

Parcel 83 Exposure Area 1

(3) The selected soil concentration will be the maximum 
detected concentration (max) or the 95% upper 
confidence limit (UCL).  If the 95% UCL is greater than 
the maximum detected concentration, the maximum 
detected concentration will be used.   ProUCL version 5.1 
used to calculate 95% UCLs.
(4) The selected soil concentration will be the arithmetic 
mean.
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Table G.2.6
COMBINED SURFACE SOIL AND SUBSURFACE SO
Parcel 83
Fort Monmouth, New Jersey

CAS Number (1) COPC (2)

VOCs
79-01-6 Trichloroethene

SVOCs
90-12-0 1-Methylnaphthalene
91-57-6 2-Methylnaphthalene

111-44-4 Bis(2-chloroethyl)ether
Polycyclic Aromatic Hydrocarbons

50-32-8 BaP Equivalent
PCBs

11097-69-1 Aroclor-1254
11096-82-5 Aroclor-1260

Inorganics
7440-36-0 Antimony
7440-38-2 Arsenic
7439-92-1 Lead
7440-48-4 Cobalt
7439-96-5 Manganese
7439-97-6 Mercury
7440-62-2 Vanadium

(1) CAS = Chemical Abstracts Service number.
(2) COPC = Constituent of potential concern.

J = Estimated concentration exceeds the method detection 
limit (MDL) and is less than the reporting limit (RL)

U = Analyte not detected at concentration greater than the 
RL.  The RL is shown as the value.

(3) The selected soil concentration will be the maximum 
detected concentration (max) or the 95% upper 
confidence limit (UCL).  If the 95% UCL is greater than 
the maximum detected concentration, the maximum 
detected concentration will be used.   ProUCL version 5.1 
used to calculate 95% UCLs.
(4) The selected soil concentration will be the arithmetic 
mean.

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)

Maximum Surface 
Soil Exposure 

Point 
Concentration 

(mg/kg)

95% UCL Surface 
Soil Exposure Point 

Concentration 
(mg/kg)

Selected Surface Soil 
Concentration (3) 

(mg/kg)
Source (Max or 

UCL)

0.38 U NC 0.38 U Max 0.34 U NC 0.34 U Max

0.32 J NC 0.32 J Max 0.036 NC 0.036 Max
0.29 J NC 0.29 J Max 0.86 J NC 0.86 J Max
0.24 J NC 0.24 J Max 1.2 U NC 1.2 U Max

18 7.9 7.9 UCL 11 4.2 4.2 UCL

0.22 J NC 0.22 J Max NA NC NA NA
0.8 NC 0.8 Max 0.0042 U NC 0.0042 U Max

6.5 NC 6.5 Max 0.543 U NC 0.543 U Max
10.8 NC 10.8 Max 16 11.3 11.3 UCL
972 129 129 Mean (4) 111 21 21 Mean (4)

5.07 NC 5.07 Max 10.1 NC 10.1 Max
292 U NC 292 U Max 266 U NC 266 U Max
4.06 NC 4.06 Max 0.119 U NC 0.119 U Max
104 NC 104 Max 123 NC 123 Max

Exposure Area 2 Exposure Area 3
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Table G.2.7
PARTICULATE EMISSION FACTOR AND VOLATILIZATION FACTOR EXPOSURE PARAMETERS
Parcel 83
Fort Monmouth, New Jersey

Abbreviation Parameter Units All Receptors Sources Rationale

Q/C
Inverse of mean concentration at center of square 

source area for Philadelphia, Pennsylvania g/m2-s per kg/m3 87.36898 USEPA, 2014b

Source references USEPA, 2002, Exhibit D-2

V Fraction of vegetative cover unitless 0.5 USEPA, 2014b Source references USEPA, 2002, Equation 4-5

Um Mean annual wind speed m/s 4.69 USEPA, 2014b Source references USEPA, 2002, Equation 4-5

Ut Equivalent threshold value of wind speed at 7m m/s 11.32 USEPA, 2014b Source references USEPA, 2002, Equation 4-5

F(x) Function Dependent on Um /Ut unitless 0.194 USEPA, 2014b, Cowherd et. al. 1985 Source references USEPA, 2002, Equation 4-5

DA Apparent diffusivity cm2/s Chemical-specific USEPA, 2014b Source references USEPA, 2002, Equation 4-8

Τ Exposure interval seconds 9.50E+08 USEPA, 2002 USEPA, 2002, Equation 4-8

ρb Dry soil bulk density g/cm3 1.5 USEPA, 2014b Source references USEPA, 2002, Equation 4-8

θa Air-filled Soil Porosity (calculated as  n - θw) Lair/Lsoil 0.28 USEPA, 2014b Source references USEPA, 2002, Equation 4-8

n Total Soil Porosity Lpore/Lsoil 0.43 USEPA, 2014b Source references USEPA, 2002, Equation 4-8

θw Water-filled Soil Porosity Lwater/Lsoil 0.15 USEPA, 2014b Source references USEPA, 2002, Equation 4-8

ρs Soil particle density g/cm3 2.65 USEPA, 2014b Source references USEPA, 2002, Equation 4-8

Di Diffusivity in Air cm2/second Chemical-specific USEPA, 2015c --

H' Henry’s law constant dimensionless Chemical-specific USEPA, 2015c --

Dw Diffusivity in Water cm2/second Chemical-specific USEPA, 2015c --

Kd Soil-water Partition Coefficient L/kg Chemical-specific USEPA, 2015c Calculated as KOC X fOC

KOC Soil organic carbon-water Partition Coefficient L/kg Chemical-specific USEPA, 2015c --

fOC Organic Carbon Content of Soil g/g 0.006 USEPA, 2014b Source references USEPA, 2002, Equation 4-8
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Table G.2.8
CALCULATION OF PARTICULATE EMISSION FACTOR
Parcel 83
Fort Monmouth, New Jersey

Parameters Equation
Parameter Abbreviation Value Units
Inverse of mean concentration at 
center of square source area (1) Q/C 87.37 g/m2-s per kg/m3

Fraction of vegetative cover V 0.5 unitless
Mean annual wind speed Um 4.69 m/s

Equivalent threshold value of wind 
speed at 7m Ut 11.32 m/s

Function Dependent on Um /Ut F(x) 0.194 unitless
Particulate emission factor PEF 1.27E+09 m3/kg

Notes:
(1) Nearest city with air dispersion model data and Q/C value is Philadelphia, PA.

)()/()1(036.0
/600,3/ 3 xFUUV
hrsCQPEF

tm 
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Table G.2.9
CALCULATION OF VOLATILIZATION FACTOR
Parcel 83
Fort Monmouth, New Jersey

Parameters Abbreviation Value Units Equations
Inverse of mean concentration at center of 
square source area (1) Q/C 87.37 g/m2-s per kg/m3

Apparent diffusivity Da chemical specific cm2 per s
Exposure interval Τ 9.50E+08 s
Dry soil bulk density ρb 1.50 g/cm3

Air-filled Soil Porosity (calculated as  n - 
θw) θa 0.28 Lair/Lsoil where:
Total Soil Porosity n 0.43 Lpore/Lsoil

Soil particle density ρs 2.65 g/cm3

Water-filled Soil Porosity θw 0.15 Lwater/Lsoil

Diffusivity in Air Di Chemical-specific cm2/s
Henry’s law constant H' Chemical-specific unitless where: where, for organics:
Diffusivity in Water Dw Chemical-specific cm2/s

Soil-water Partition Coefficient Kd Chemical-specific cm3/g
Soil organic carbon-water Partition 
Coefficient KOC Chemical-specific cm3/g
Organic Carbon Content of Soil fOC 0.006 g/g

COPC (2) CAS Number (3)
Diffusivity in Air (Di) 

(4)

(cm2/s)

Henry’s Law 
Constant (H’) (4) 

(unitless)
Diffusivity in Water 

(Dw) (4) (cm2/s)

Soil-water Partition 
Coefficient (Kd) 

(4) 

(cm3/g) 

Soil Organic 
Carbon-water 

Partition 
Coefficient (KOC) 

(4) (cm3/g)
DA 

(cm2/s)
Volatilization Factor 

(VF) (m3/kg) 
VOCs

Trichloroethene 79-01-6 6.87E-02 4.03E-01 1.02E-05 3.64E-01 6.07E+01 2.7E-03 3.1E+03
SVOCs

1-Methylnaphthalene 90-12-0 5.28E-02 2.10E-02 7.85E-06 1.52E+01 2.53E+03 3.8E-06 8.2E+04
2-Methylnaphthalene 91-57-6 5.24E-02 2.12E-02 7.78E-06 1.49E+01 2.48E+03 3.8E-06 8.1E+04

Bis(2-chloroethyl)ether 111-44-4 5.67E-02 6.95E-04 8.71E-06 1.93E-01 3.22E+01 7.1E-06 5.9E+04
Polycyclic Aromatic Hydrocarbons

BaP Equivalent 50-32-8 4.76E-02 1.87E-05 5.56E-06 3.52E+03 5.87E+05 2.3E-11 3.3E+07
PCBs

Aroclor-1254 11097-69-1 2.37E-02 1.16E-02 6.10E-06 7.83E+02 1.31E+05 1.8E-08 1.2E+06
Aroclor-1260 11096-82-5 2.20E-02 1.37E-02 5.61E-06 2.10E+03 3.50E+05 7.5E-09 1.8E+06

Inorganics
Antimony 7440-36-0 -- -- -- 4.50E+01 -- -- --
Arsenic 7440-38-2 -- -- -- 2.90E+01 -- -- --
Cobalt 7440-48-4 -- -- -- 4.50E+01 -- -- --

Manganese 7439-96-5 -- -- -- 6.50E+01 -- -- --
Mercury 7439-97-6 3.07E-02 3.52E-01 6.30E-06 5.20E+01 -- 1.1E-05 4.9E+04

Vanadium 7440-62-2 -- -- -- 1.00E+03 -- -- --

Notes:
(1) Nearest city with air dispersion model data and Q/C value is Philadelphia, PA.
(2) COPC = Constituent of potential concern.

  -- = toxicity data not available.

(4) Values consistent with the USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (TR =  1E-06; THQ = 1.0), Chemical Specific Parameters Supporting Table, June 2017.  Available at: 
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017.

(3) CAS = Chemical Abstracts Service number.  For Extractable/Volatile Petroleum Hydrocarbons, the CAS number is the Total Petroleum Hydrocarbon consistent with the 
USEPA RSLs that was used for the calculation.
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Table G.2.10
TOXICITY VALUES
Parcel 83
Fort Monmouth, New Jersey

CAS Number (1) Analyte

Volatile Organic 
Compound

(Yes/No)

Mutagenic 
Compound

(Yes/No)
ABSd 

(2)

(unitless)

RfDo 
(2)

(mg/kg-
day) Reference

Sfo (2)

((mg/kg-day)-1) Reference
GIABS (2)

(unitless)
RfDd 

(3)

(mg/kg-day)
SFd (3)

((mg/kg-day)-1)
RfCi 

(2)

(mg/m3) Reference
IUR (2)

((µg/m3)-1) Reference
Csat 

(2) 

(mg/kg)
VOCs

79-01-6 Trichloroethene Yes Yes -- 5.00E-04 I 4.6E-02 I 1 5.00E-04 4.6E-02 2.00E-03 I 4.10E-06 I 692
SVOCs

90-12-0 1-Methylnaphthalene Yes No 0.13 7.00E-02 A 2.9E-02 P 1 7.00E-02 2.9E-02 -- -- 394
91-57-6 2-Methylnaphthalene Yes No 0.13 4.00E-03 I -- 1 4.00E-03 -- -- -- --

111-44-4 Bis(2-chloroethyl)ether Yes No -- -- 1.1E+00 I 1 -- 1.1E+00 -- 3.30E-04 I 5050
Polycyclic Aromatic Hydrocarbons

50-32-8 BaP Equivalent No Yes 0.13 3.00E-04 I 1.0E+00 I 1 3.00E-04 1.0E+00 2.00E-06 I 6.00E-04 I --
PCBs

11097-69-1 Aroclor-1254 Yes No 0.14 2.00E-05 I 2.0E+00 G 1 2.00E-05 2.0E+00 -- 5.70E-04 G --
11096-82-5 Aroclor-1260 Yes No 0.14 -- 2.0E+00 G 1 -- 2.0E+00 -- 5.70E-04 G --

Inorganics
7440-36-0 Antimony No No -- 4.00E-04 I -- 0.15 6.00E-05 -- -- -- --
7440-38-2 Arsenic No No 0.03 3.00E-04 I 1.5E+00 I 1 3.00E-04 1.5E+00 1.50E-05 C 4.30E-03 I --
7440-48-4 Cobalt No No -- 3.00E-04 P -- 1 3.00E-04 -- 6.00E-06 P 9.00E-03 P --
7439-96-5 Manganese No No -- 1.40E-01 I -- 1 1.40E-01 -- 5.00E-05 I -- --
7439-97-6 Mercury Yes No -- -- -- 1 -- -- 3.00E-04 I -- 3.13
7440-62-2 Vanadium No No -- 5.00E-03 G -- 0.026 1.30E-04 -- 1.00E-04 A -- --

  -- = toxicity data not available or analyte not in USEPA RSL table.

References:
A = ATSDR
C = Cal EPA
I = IRIS
J = New Jersey Department of Environmental Protection.  See Section 5.6 of the RSL User Guide
P= PPRTV
S =  RSL User Guide, Section 5.3
X= PPRTV Appendix
H = HEAST

(3) RfDd is the dermal reference dose and is based on the absorbed dose. The RFDd is calculated as RfDo*GIABS.   SFd is the 
dermal slope factor and is based on absorbed dose.  The SFd is calculated as SFo / GIABS.  

Ingestion Dermal Contact Inhalation

(1) CAS = Chemical Abstracts Service number. 

(2) ABSd is the recommended dermal absorption fraction of contaminants in soil.  SFo is the oral slope factor.  RfDo is the oral 
slope reference dose.  GIABS is the oral absorption factor of analytes that are absorbed in the intestinal tract.  RfCi in the 
inhalation reference dose.  IUR is the inhalation slope factor.  Csat is the inhalation sat is the soil saturation concentration.  All 
values are consistent with the USEPA RSLs for Chemical Contaminants at Superfund Sites (TR =  1E-06; THQ = 1.0), Summary 
Table, June 2017.  Available at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017.
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Table G.2.11
CHEMICAL-SPECIFIC PARAMETERS 
Parcel 83
Fort Monmouth, New Jersey

Analyte CAS #
H`

(unitless)

HLC
(atm-

m3/mole) H` and HLC Ref
Vapor 

Pressure VP Ref
Dia

(cm2/s)
Diw

(cm2/s) Dia Ref
Kd

(L/kg) Kd Ref
Koc

(L/kg) Koc Ref
S

(mg/L) S Ref
B

(unitless)
τevent

(hr/event)
t*

(hr)
Kp

(cm/hr) KPREF FA (2)

Volatile Organic Compounds 
Trichloroethene 79-01-6 4.03E-01 9.85E-03 PHYSPROP 6.90E+01 PHYSPROP 6.87E-02 1.02E-05 WATER9(U.S.EPA,2001) -- -- 6.07E+01 EPI 1.28E+03 PHYSPROP 5.11E-02 5.72E-01 1.37E+00 1.16E-02 EPI 1
Semivolatile Organic Compounds 
1-Methylnaphthalene 90-12-0 2.10E-02 5.14E-04 PHYSPROP 6.70E-02 PHYSPROP 5.28E-02 7.85E-06 WATER9(U.S.EPA,2001) -- -- 2.53E+03 EPI 2.58E+01 PHYSPROP 4.27E-01 6.58E-01 1.58E+00 9.31E-02 EPI 1
2-Methylnaphthalene 91-57-6 2.12E-02 5.18E-04 PHYSPROP 5.50E-02 PHYSPROP 5.24E-02 7.78E-06 WATER9(U.S.EPA,2001) -- -- 2.48E+03 EPI 2.46E+01 PHYSPROP 4.21E-01 6.58E-01 1.58E+00 9.17E-02 EPI 1
Bis(2-chloroethyl)ether 111-44-4 6.95E-04 1.70E-05 EPI 1.55E+00 PHYSPROP 5.67E-02 8.71E-06 WATER9(U.S.EPA,2001) -- -- 3.22E+01 EPI 1.72E+04 PHYSPROP 8.19E-03 6.65E-01 1.60E+00 1.78E-03 EPI 1
Polycyclic Aromatic Hydrocarbons
BaP Equivalent 50-32-8 1.87E-05 4.57E-07 PHYSPROP 5.49E-09 EPI 4.76E-02 5.56E-06 WATER9(U.S.EPA,2001) -- -- 5.87E+05 EPI 1.62E-03 PHYSPROP 4.36E+00 2.72E+00 1.18E+01 7.13E-01 EPI 1
PCBs
Aroclor-1254 11097-69-1 1.16E-02 2.83E-04 PHYSPROP 7.71E-05 PHYSPROP 2.37E-02 6.10E-06 WATER9(U.S.EPA,2001) -- -- 1.31E+05 EPI 4.30E-02 PHYSPROP 5.22E+00 7.08E+00 3.11E+01 7.51E-01 EPI 1
Aroclor-1260 11096-82-5 1.37E-02 3.36E-04 PHYSPROP 4.05E-05 PHYSPROP 2.20E-02 5.61E-06 WATER9(U.S.EPA,2001) -- -- 3.50E+05 EPI 1.44E-02 PHYSPROP 7.54E+00 1.72E+01 7.71E+01 9.86E-01 EPI 1
Inorganics
Antimony 7440-36-0 -- -- -- 0.00E+00 NIOSH -- -- -- 4.50E+01 SSL -- -- -- -- 4.24E-03 5.05E-01 1.21E+00 1.00E-03 RAGSE 1
Arsenic 7440-38-2 -- -- -- -- -- -- -- -- 2.90E+01 SSL -- -- -- -- 3.33E-03 2.76E-01 6.63E-01 1.00E-03 RAGSE 1
Cobalt 7440-48-4 -- -- -- 0.00E+00 NIOSH -- -- -- 4.50E+01 BAES -- -- -- -- 1.18E-03 2.25E-01 5.40E-01 4.00E-04 RAGSE 1
Manganese 7439-96-5 -- -- -- 0.00E+00 NIOSH -- -- -- 6.50E+01 BAES -- -- -- -- 2.85E-03 2.14E-01 5.13E-01 1.00E-03 RAGSE 1
Mercury 7439-97-6 3.52E-01 8.62E-03 PHYSPROPVP/S 1.96E-03 PHYSPROP 3.07E-02 6.30E-06 WATER9(U.S.EPA,2001) 5.20E+01 SSL -- -- 6.00E-02 PHYSPROP 5.45E-03 1.40E+00 3.35E+00 1.00E-03 RAGSE 1
Vanadium 7440-62-2 -- -- -- -- -- -- -- -- 1.00E+03 SSL -- -- -- -- 2.75E-03 2.03E-01 4.87E-01 1.00E-03 RAGSE 1

(1) Values will be consistent with the USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (TR =  1E-06; THQ = 1.0), Chemical Specific 
Parameters Supporting Table, June 2017.  Available at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017.

(2) FA values consistent with the USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (TR =  1E-06; THQ = 1.0), Residential Tapwater Table, 
June 2017.  Available at: https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017.

Water Solubility (1) Tapwater Dermal Parameters (1)Volatility Parameters (1) Diffusivity in Air and Water (1) Partition Coefficients (1)
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Table G.2.12
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 100 mg/day

Soil Ingestion Rate - child IRSchild 200 mg/day
Age-adjusted soil ingestion factor IFSadj 105 (mg-year)/(kg-day)
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic 
Ingestion - Child

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total

Hazard 
Quotient - 

Child
% of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 3.8E-05 (6) 0.000074 0.0000070 4.6E-02 5.0E-04 1.8E-06 3.1% 0.15 8.0% 0.014 8.0%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.054 Max 7.8E-08 0.00000069 0.000000065 2.9E-02 7.0E-02 2.3E-09 0.0039% 0.000010 0.00053% 0.00000092 0.00053%
2-Methylnaphthalene 91-57-6 4.3 Max -- 0.000055 0.0000052 -- 4.0E-03 -- -- 0.014 0.74% 0.0013 0.74%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 1.5 UCL 9.9E-06 (6) 0.000019 0.0000018 1.0E+00 3.0E-04 9.9E-06 17% 0.064 3.4% 0.0060 3.4%
PCBs
Aroclor-1260 11096-82-5 0.2 Max 2.9E-07 -- -- 2.0E+00 -- 5.8E-07 1.0% -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- 0.00011 0.000010 -- 4.0E-04 -- -- 0.27 14% 0.025 14%
Arsenic 7440-38-2 21 UCL 3.0E-05 0.00027 0.000025 1.5E+00 3.0E-04 4.5E-05 79% 0.89 48% 0.084 48%
Cobalt 7440-48-4 7.35 Max -- 0.000094 0.0000088 -- 3.0E-04 -- -- 0.31 17% 0.029 17%
Manganese 7439-96-5 230 Max -- 0.0029 0.00028 -- 1.4E-01 -- -- 0.021 1.1% 0.0020 1.1%
Mercury 7439-97-6 0.121 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 53.8 Max -- 0.00069 0.000064 -- 5.0E-03 -- -- 0.14 7.4% 0.013 7.4%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 6E-05 100% 2 100% 0.2 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.14 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(5) See Table G.2.4 for B(a)P-equivalent calculation.  

(4) Human Health Toxicity Values shown in Table G.2.11.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
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Table G.2.13
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 100 mg/day
Soil Ingestion Rate - child IRSchild 200 mg/day
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg)
Carcinogenic Ingestion

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 3.8E-05 4.6E-02 1.8E-06
BaP-equivalent (5) 50-32-8 1.5 9.9E-06 1.0E+00 9.9E-06

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.14
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 6032 cm2

Exposed Skin Surface Area - child SAchild 2690 cm2 where:
Age-adjusted dermal contact factor SFSadj 321 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.07 mg/cm2 Carcinogenic Risk:
Adherence Factor - child AFchild 0.2 mg/cm2

Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups: where:
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1
Noncarcinogenic 

Hazard:
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where: where:
Conversion Factor-soil CFs 0.000001 kg/mg
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic 
DAD  - Child
(mg/kg-day) 

Noncarcinogenic 
DAD  - Adult
(mg/kg-day) 

Cancer Risk % of Total Hazard Quotient - 
Child % of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.054 Max 0.13 2.9E-02 7.0E-02 3.1E-08 2.4E-07 3.6E-08 8.9E-10 0.011% 0.0000034 0.0035% 0.00000051 0.0035%
2-Methylnaphthalene 91-57-6 4.3 Max 0.13 -- 4.0E-03 -- 1.9E-05 2.8E-06 -- -- 0.0048 4.8% 0.00071 4.8%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 1.5 UCL 0.13 1.0E+00 3.0E-04 3.7E-06 (6) 6.7E-06 9.9E-07 3.7E-06 46% 0.022 22% 0.0033 22%
PCBs
Aroclor-1260 11096-82-5 0.2 Max 0.14 2.0E+00 -- 1.2E-07 -- -- 2.5E-07 3.0% -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 21 UCL 0.03 1.5E+00 3.0E-04 2.8E-06 2.2E-05 3.2E-06 4.2E-06 51% 0.072 73% 0.011 73%
Cobalt 7440-48-4 7.35 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 230 Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.121 U Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 53.8 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 8E-06 100% 0.1 100% 0.01 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.16 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.15
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.07 mg/cm2
Adherence Factor - child AFchild 0.2 mg/cm2
Exposed Skin Surface Area - adult SAadult 6032 cm2
Exposed Skin Surface Area - child SAchild 2690 cm2
Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs (3)

(mg/kg)
ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 1.5 1.3E-01 3.7E-06 1.0E+00 3.7E-06

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.16
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC concentration in air (Ca) Ca chemical-specific µg/m3 Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC concentration in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - inhalation EDinh 26 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 9490 days Where for inorganics, Ca calculated as:
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration RfC chemical-specific mg/m3

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max

 Csat 
(5)

(mg/kg) Is Cs ≤ Csat? 
Volatilization 

Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

(µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 6.9E+02 Yes 3.1E+03 1.9E+00 2.0E+00 (8) 1.8E+00 4.1E-06 2.0E-03 8.0E-06 99% 0.90 97%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.054 Max 3.9E+02 Yes 8.2E+04 6.6E-04 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 4.3 Max -- -- 8.1E+04 5.3E-02 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- 5.9E+04 -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 1.5 UCL -- -- 3.3E+07 4.7E-05 4.9E-05 (8) 4.5E-05 6.0E-04 2.0E-06 2.9E-08 0.36% 0.022 2.4%
PCBs
Aroclor-1260 11096-82-5 0.2 Max -- -- 1.8E+06 1.1E-04 3.9E-05 -- 5.7E-04 -- 2.2E-08 0.27% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- 6.6E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 21 UCL -- -- -- 1.7E-05 5.9E-06 1.6E-05 4.3E-03 1.5E-05 2.5E-08 0.31% 0.0011 0.11%
Cobalt 7440-48-4 7.35 Max -- -- -- 5.8E-06 2.1E-06 5.6E-06 9.0E-03 6.0E-06 1.9E-08 0.23% 0.00093 0.10%
Manganese 7439-96-5 230 Max -- -- -- 1.8E-04 -- 1.7E-04 -- 5.0E-05 -- -- 0.0035 0.37%
Mercury 7439-97-6 0.121 U Max -- -- 4.9E+04 -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 53.8 Max -- -- -- 4.2E-05 -- 4.1E-05 -- 1.0E-04 -- -- 0.00041 0.044%

Cancer Risk Hazard Index
Pathway Sums: 8E-06 100% 0.93 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  
(8) See Table G.2.18 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, or if no Csat, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.17
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization 
Factor (5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 3.1E+03 1.9E+00 2.0E+00 4.1E-06 8.0E-06
BaP-equivalent (7) 50-32-8 1.5 3.3E+07 4.7E-05 4.9E-05 6.0E-04 2.9E-08

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.18
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child 
Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - 

Child

Total Hazard 
Quotient - 

Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 1.8E-06 -- 8.0E-06 1E-05 0.15 -- 0.014 -- 0.90 1 0.9
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.054 Max 2.3E-09 8.9E-10 -- 3E-09 0.000010 0.0000034 0.00000092 0.00000051 -- 0.00001 0.000001
2-Methylnaphthalene 91-57-6 4.3 Max -- -- -- -- 0.014 0.0048 0.0013 0.00071 -- 0.02 0.002
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 1.5 UCL 9.9E-06 3.7E-06 2.9E-08 1E-05 0.064 0.022 0.0060 0.0033 0.022 0.1 0.03
PCBs
Aroclor-1260 11096-82-5 0.2 Max 5.8E-07 2.5E-07 2.2E-08 8E-07 -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- -- 0.27 -- 0.025 -- -- 0.3 0.03
Arsenic 7440-38-2 21 UCL 4.5E-05 4.2E-06 2.5E-08 5E-05 0.89 0.072 0.084 0.011 0.0011 1 0.1
Cobalt 7440-48-4 7.35 Max -- -- 1.9E-08 2E-08 0.31 -- 0.029 -- 0.00093 0.3 0.03
Manganese 7439-96-5 230 Max -- -- -- -- 0.021 -- 0.0020 -- 0.0035 0.02 0.01
Mercury 7439-97-6 0.121 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 53.8 Max -- -- -- -- 0.14 -- 0.013 -- 0.00041 0.1 0.01

Pathway Risk 6E-05 8E-06 8E-06 -- 2 0.1 0.2 0.01 0.9 -- --

Total Risk 7E-05 Hazard Index 3 1

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

-- Risk/hazard not calculated because toxicity value was not available.

(4) See Table G.2.4 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
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Table G.2.19
TARGET ORGANS AND TOXIC CRITICAL EFFECTS FOR SEGREGATED HAZARD INDICES FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Target Organ Toxic Critical Effect Source Target Organ Toxic Critical Effect Source

Trichloroethene 0.1 0.9 Heart Increased fetal cardiac malformations in Sprague-
Dawley rats IRIS Thymus Decreased thymus weight in female B6C3F1 mice 

(immunotoxicity) IRIS

1-Methylnaphthalene 0.00001 -- Respiratory Increased incidence of pulmonary alveolar 
proteinosis

ATSDR 
Final -- -- --

2-Methylnaphthalene 0.02 -- Lungs Pulmonary alveolar proteinosis IRIS -- -- --
Bis(2-chloroethyl)ether -- -- -- -- -- -- -- --
Benzo(a)pyrene
[B(a)P Equivalent 
Concentration]

0.09 0.02 Developmental Neurobehavioral changes IRIS Developmental Decreased embryo/fetal survival IRIS

Aroclor-1260 -- -- -- -- -- -- -- --
Antimony 0.3 -- Whole body Longevity, blood glucose, and cholesterol IRIS -- -- --

Arsenic 1 0.001 Cardiovascular 
and Dermal

Hyperpigmentation, keratosis and possible 
vascular complications IRIS -- -- --

Cobalt 0.3 0.0009 Thyroid Decreased iodine uptake PPRTV 
Current Respiratory Tract; Lung Irritation; Decreased function PPRTV Current

Manganese 0.02 0.003 Nervous CNS effects IRIS Nervous Impairment of neurobehavioral function IRIS

Mercury -- -- -- -- -- Nervous
Hand tremor; increases in memory disturbances; 

slight subjective and objective evidence of 
autonomic dysfunction

IRIS

Vanadium 0.1 0.0004 Dermal Decreased hair cystine

SURROGAT
E. See

Vanadium 
Pentoxide. 

MW 
contribution 
adjustment.

Respiratory

hyperplasia of alveolar and bronchiolar epithelium, 
degeneration and hyperplasia of epiglottis 

epithelium, and goblet cell hyperplasia in nasal 
respiratory epithelium

ATSDR Final

(1) See Table G.2.19 for hazard indices.
(2) ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/)
IRIS - Integrated Risk Information System (http://www.epa.gov/IRIS/)
PPRTV - Provisional Peer Reviewed Toxicity Values for Superfund (http://hhpprtv.ornl.gov/)

Constituent

Child Ingestion + 
Dermal Hazard Index 

(1)

Inhalation 
Hazard Index 

(1)

Ingestion + Dermal Inhalation 
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Table G.2.20
NONCANCER HAZARDS SEPARATED BY TARGET ORGAN FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Target Organ

Constituent Groupings for 
Ingestion + Dermal 
Exposure Pathways

Ingestion + Dermal 
Hazard Index (1)

Constituent Groupings for 
Inhalation Exposure 

Pathways
Inhalation Hazard 

Index (1)
Summed Segregated 

Hazard Index (2)

Trichloroethene 0.1
Arsenic 1
Arsenic 1

Vanadium 0.1
Develomental BaP 0.09 BaP 0.02 0.1

Manganese 0.003
Mercury --

1-Methylnaphthalene 0.00001 Cobalt 0.0009
2-Methylnaphthalene 0.02 Vanadium 0.0004

Thymus N/A N/A Trichloroethene 0.9 0.9
Thyroid Cobalt 0.3 N/A N/A 0.3

Whole Body Antimony 0.3 N/A N/A 0.3

(1) See Table G.2.20.
(2) Sum of the ingestion+dermal and inhalation hazard indices for the applicable target organ.
-- Hazard not calculated because analyte was not detected at the exposure area.
N/A - Not applicable. Does not have a toxicity value for the exposure pathway.

0.02

Cardiovascular system

Dermal N/A N/A 1

N/A N/A 1

Nervous Manganese 0.02 0.02

Respiratory system
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Table G.2.21
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 100 mg/day

Soil Ingestion Rate - child IRSchild 200 mg/day
Age-adjusted soil ingestion factor IFSadj 105 (mg-year)/(kg-day)
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic 
Ingestion - Child

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total

Hazard 
Quotient - 

Child
% of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 0.27 U Max -- (6) -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 4.6E-07 0.0000041 0.00000038 2.9E-02 7.0E-02 1.3E-08 0.010% 0.000058 0.0034% 0.0000055 0.0034%
2-Methylnaphthalene 91-57-6 0.29 J Max -- 0.0000037 0.00000035 -- 4.0E-03 -- -- 0.00093 0.054% 0.000087 0.054%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 3.5E-07 -- -- 1.1E+00 -- 3.8E-07 0.29% -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 17 UCL 1.1E-04 (6) 0.00022 0.000020 1.0E+00 3.0E-04 1.1E-04 85% 0.72 42% 0.068 42%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 3.2E-07 0.0000028 0.00000026 2.0E+00 2.0E-05 6.3E-07 0.48% 0.14 8.2% 0.013 8.2%
Aroclor-1260 11096-82-5 0.8 Max 1.2E-06 -- -- 2.0E+00 -- 2.3E-06 1.8% -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- 0.000083 0.0000078 -- 4.0E-04 -- -- 0.21 12% 0.019 12%
Arsenic 7440-38-2 7.34 Max 1.1E-05 0.000094 0.0000088 1.5E+00 3.0E-04 1.6E-05 12% 0.31 18% 0.029 18%
Cobalt 7440-48-4 5.07 Max -- 0.000065 0.0000061 -- 3.0E-04 -- -- 0.22 13% 0.020 13%
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 47.8 Max -- 0.00061 0.000057 -- 5.0E-03 -- -- 0.12 7.1% 0.011 7.1%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 1E-04 100% 2 100% 0.2 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.23 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Carcinogenic 
Ingestionage-adj

(mg/kg-day)

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  

     
 c

Sadjs
adjage AT

FICFEFIFSC
Ingestion 

  
 

  
 adult

adultadult

child

childchild
adj BW

IRSED
BW

IRSEDIFS 

      
  BWAT

FICFEDEFIRSC
Ingestion

nc

Ss

   oSFIngestionRisk 

oRfDIngestionHQ 

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.22
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 100 mg/day
Soil Ingestion Rate - child IRSchild 200 mg/day
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg)
Carcinogenic Ingestion

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 1.8E-06 4.6E-02 8.2E-08
BaP-equivalent (5) 50-32-8 17.0 1.1E-04 1.0E+00 1.1E-04

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  

                   

c

s
adult

adult

adult

adult

child

child

child

child
s

AT

CFEF
BW

IRSED
BW

IRSED
BW

IRSED
BW

IRSEDC
Ingestion













 13310 30161666220
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Table G.2.23
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 6032 cm2

Exposed Skin Surface Area - child SAchild 2690 cm2 where:
Age-adjusted dermal contact factor SFSadj 321 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.07 mg/cm2 Carcinogenic Risk:
Adherence Factor - child AFchild 0.2 mg/cm2

Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups: where:
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1
Noncarcinogenic 

Hazard:
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where: where:
Conversion Factor-soil CFs 0.000001 kg/mg
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic 
DAD  - Child
(mg/kg-day) 

Noncarcinogenic 
DAD  - Adult
(mg/kg-day) 

Cancer Risk % of Total Hazard Quotient - 
Child % of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.27 U Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 0.13 2.9E-02 7.0E-02 1.8E-07 1.4E-06 2.1E-07 5.3E-09 0.012% 0.000020 0.0062% 0.0000030 0.0062%
2-Methylnaphthalene 91-57-6 0.29 J Max 0.13 -- 4.0E-03 -- 1.3E-06 1.9E-07 -- -- 0.00032 0.10% 0.000048 0.10%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 17 UCL 0.13 1.0E+00 3.0E-04 4.2E-05 (6) 7.6E-05 1.1E-05 4.2E-05 94% 0.25 76% 0.037 76%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 0.14 2.0E+00 2.0E-05 1.4E-07 1.1E-06 1.6E-07 2.7E-07 0.61% 0.053 16% 0.0078 16%
Aroclor-1260 11096-82-5 0.8 Max 0.14 2.0E+00 -- 4.9E-07 -- -- 9.8E-07 2.2% -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 7.34 Max 0.03 1.5E+00 3.0E-04 9.7E-07 7.6E-06 1.1E-06 1.5E-06 3.3% 0.025 7.6% 0.0037 7.6%
Cobalt 7440-48-4 5.07 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 292 U Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 47.8 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 4E-05 100% 0.3 100% 0.05 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.25 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.24
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.07 mg/cm2
Adherence Factor - child AFchild 0.2 mg/cm2
Exposed Skin Surface Area - adult SAadult 6032 cm2
Exposed Skin Surface Area - child SAchild 2690 cm2
Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs (3)

(mg/kg)
ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 17.0 1.3E-01 4.2E-05 1.0E+00 4.2E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.25
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC concentration in air (Ca) Ca chemical-specific µg/m3 Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC concentration in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - inhalation EDinh 26 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 9490 days Where for inorganics, Ca calculated as:
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration RfC chemical-specific mg/m3

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max

 Csat 
(5)

(mg/kg) Is Cs ≤ Csat? 
Volatilization 

Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

(µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 0.27 U Max -- -- 3.1E+03 -- -- (8) -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 3.9E+02 Yes 8.2E+04 3.9E-03 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 0.29 J Max -- -- 8.1E+04 3.6E-03 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 5.1E+03 Yes 5.9E+04 4.0E-03 1.4E-03 -- 3.3E-04 -- 4.7E-07 50% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 17 UCL -- -- 3.3E+07 5.3E-04 5.5E-04 (8) 5.1E-04 6.0E-04 2.0E-06 3.3E-07 35% 0.25 55%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max -- -- 1.2E+06 1.9E-04 6.7E-05 -- 5.7E-04 -- 3.8E-08 4.0% -- --
Aroclor-1260 11096-82-5 0.8 Max -- -- 1.8E+06 4.4E-04 1.6E-04 -- 5.7E-04 -- 8.8E-08 9.3% -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- -- 5.1E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 7.34 Max -- -- -- 5.8E-06 2.1E-06 5.6E-06 4.3E-03 1.5E-05 8.9E-09 0.93% 0.00037 0.080%
Cobalt 7440-48-4 5.07 Max -- -- -- 4.0E-06 1.4E-06 3.8E-06 9.0E-03 6.0E-06 1.3E-08 1.3% 0.00064 0.14%
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max 3.1E+00 No 4.9E+04 6.4E-02 -- 6.2E-02 -- 3.0E-04 -- -- 0.21 45%
Vanadium 7440-62-2 47.8 Max -- -- -- 3.8E-05 -- 3.6E-05 -- 1.0E-04 -- -- 0.00036 0.079%

Cancer Risk Hazard Index
Pathway Sums: 1E-06 100% 0.5 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  
(8) See Table G.2.27 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, or if no Csat, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.26
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization 
Factor (5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 3.1E+03 8.7E-02 9.1E-02 4.1E-06 3.7E-07
BaP-equivalent (7) 50-32-8 17.0 3.3E+07 5.3E-04 5.5E-04 6.0E-04 3.3E-07

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.27
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child 
Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - 

Child

Total Hazard 
Quotient - 

Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 0.27 U Max -- -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 1.3E-08 5.3E-09 -- 2E-08 0.000058 0.000020 0.0000055 0.0000030 -- 0.00008 0.000008
2-Methylnaphthalene 91-57-6 0.29 J Max -- -- -- -- 0.00093 0.00032 0.000087 0.000048 -- 0.001 0.0001
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 3.8E-07 -- 4.7E-07 9E-07 -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 17 UCL 1.1E-04 4.2E-05 3.3E-07 2E-04 0.72 0.25 0.068 0.037 0.25 1 0.4
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 6.3E-07 2.7E-07 3.8E-08 9E-07 0.14 0.053 0.013 0.0078 -- 0.2 0.02
Aroclor-1260 11096-82-5 0.8 Max 2.3E-06 9.8E-07 8.8E-08 3E-06 -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- -- -- 0.21 -- 0.019 -- -- 0.2 0.02
Arsenic 7440-38-2 7.34 Max 1.6E-05 1.5E-06 8.9E-09 2E-05 0.31 0.025 0.029 0.0037 0.00037 0.3 0.03
Cobalt 7440-48-4 5.07 Max -- -- 1.3E-08 1E-08 0.22 -- 0.020 -- 0.00064 0.2 0.02
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- 0.21 0.2 0.2
Vanadium 7440-62-2 47.8 Max -- -- -- -- 0.12 -- 0.011 -- 0.00036 0.1 0.01

Pathway Risk 1E-04 4E-05 1E-06 -- 2 0.3 0.2 0.05 0.5 -- --

Total Risk 2E-04 Hazard Index 3 0.7

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) See Table G.2.4 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.
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Table G.2.27
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child 
Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - 

Child

Total Hazard 
Quotient - 

Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 0.27 U Max -- -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 1.3E-08 5.3E-09 -- 2E-08 0.000058 0.000020 0.0000055 0.0000030 -- 0.00008 0.000008
2-Methylnaphthalene 91-57-6 0.29 J Max -- -- -- -- 0.00093 0.00032 0.000087 0.000048 -- 0.001 0.0001
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 3.8E-07 -- 4.7E-07 9E-07 -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 17 UCL 1.1E-04 4.2E-05 3.3E-07 2E-04 0.72 0.25 0.068 0.037 0.25 1 0.4
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 6.3E-07 2.7E-07 3.8E-08 9E-07 0.14 0.053 0.013 0.0078 -- 0.2 0.02
Aroclor-1260 11096-82-5 0.8 Max 2.3E-06 9.8E-07 8.8E-08 3E-06 -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- -- -- 0.21 -- 0.019 -- -- 0.2 0.02
Arsenic 7440-38-2 7.34 Max 1.6E-05 1.5E-06 8.9E-09 2E-05 0.31 0.025 0.029 0.0037 0.00037 0.3 0.03
Cobalt 7440-48-4 5.07 Max -- -- 1.3E-08 1E-08 0.22 -- 0.020 -- 0.00064 0.2 0.02
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- 0.21 0.2 0.2
Vanadium 7440-62-2 47.8 Max -- -- -- -- 0.12 -- 0.011 -- 0.00036 0.1 0.01

Pathway Risk 1E-04 4E-05 1E-06 -- 2 0.3 0.2 0.05 0.5 -- --

Total Risk 2E-04 Hazard Index 3 0.7

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) See Table G.2.4 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.
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Table G.2.28
TARGET ORGANS AND TOXIC CRITICAL EFFECTS FOR SEGREGATED HAZARD INDICES FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Target Organ Toxic Critical Effect Source Target Organ Toxic Critical Effect Source

Trichloroethene -- -- Heart Increased fetal cardiac malformations in Sprague-
Dawley rats IRIS Thymus Decreased thymus weight in female B6C3F1 mice 

(immunotoxicity) IRIS

1-Methylnaphthalene 0.00008 -- Respiratory Increased incidence of pulmonary alveolar 
proteinosis ATSDR Final -- -- --

2-Methylnaphthalene 0.001 -- Lungs Pulmonary alveolar proteinosis IRIS -- -- --
Bis(2-chloroethyl)ether -- -- -- -- -- -- -- --
Benzo(a)pyrene
[B(a)P Equivalent 
Concentration]

1 0.3 Developmental Neurobehavioral changes IRIS Developmental Decreased embryo/fetal survival IRIS

Aroclor-1254 0.1 -- Whole Body

Ocular exudate, inflamed and prominent 
Meibomian glands, distorted growth of finger and 

toe nails; decreased antibody (IgG and IgM) 
response to sheep erythrocytes

IRIS -- -- --

Aroclor-1260 -- -- -- -- -- -- -- --
Antimony 0.2 -- Whole body Longevity, blood glucose, and cholesterol IRIS -- -- --

Arsenic 0.3 0.0004 Cardiovascular 
and Dermal

Hyperpigmentation, keratosis and possible 
vascular complications IRIS -- -- --

Cobalt 0.2 0.0006 Thyroid Decreased iodine uptake PPRTV 
Current Respiratory Tract; Lung Irritation; Decreased function PPRTV Current

Manganese -- -- Nervous CNS effects IRIS Nervous Impairment of neurobehavioral function IRIS

Mercury -- 0.2 -- -- -- Nervous
Hand tremor; increases in memory disturbances; 

slight subjective and objective evidence of autonomic 
dysfunction

IRIS

Vanadium 0.1 0.0004 Dermal Decreased hair cystine

SURROGAT
E. See 

Vanadium 
Pentoxide. 

MW 
contribution 
adjustment.

Respiratory

hyperplasia of alveolar and bronchiolar epithelium, 
degeneration and hyperplasia of epiglottis epithelium, 

and goblet cell hyperplasia in nasal respiratory 
epithelium

ATSDR Final

(1) See Table G.2.28 for hazard indices.
(2) ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/)
IRIS - Integrated Risk Information System (http://www.epa.gov/IRIS/)
PPRTV - Provisional Peer Reviewed Toxicity Values for Superfund (http://hhpprtv.ornl.gov/)

Constituent

Child Ingestion + 
Dermal Hazard Index 

(1)

Inhalation 
Hazard Index 

(1)

Ingestion + Dermal Inhalation 
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Table G.2.29
NONCANCER HAZARDS SEPARATED BY TARGET ORGAN FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Target Organ

Constituent Groupings for 
Ingestion + Dermal 
Exposure Pathways

Ingestion + Dermal 
Hazard Index (1)

Constituent Groupings for 
Inhalation Exposure 

Pathways
Inhalation Hazard 

Index (1)
Summed Segregated 

Hazard Index (2)

Trichloroethene --
Arsenic 0.3
Arsenic 0.3

Vanadium 0.1
Develomental BaP 1 BaP 0.3 1

Manganese --
Mercury 0.2

1-Methylnaphthalene 0.00008 Cobalt 0.0006
2-Methylnaphthalene 0.001 Vanadium 0.0004

Thymus N/A N/A Trichloroethene -- --
Thyroid Cobalt 0.2 N/A N/A 0.2

Aroclor-1254 0.1 N/A N/A
Antimony 0.2 N/A N/A

(1) See Table G.2.29.
(2) Sum of the ingestion+dermal and inhalation hazard indices for the applicable target organ.
-- Hazard not calculated because analyte was not detected at the exposure area.
N/A - Not applicable. Does not have a toxicity value for the exposure pathway.

Dermal N/A N/A 0.5

Cardiovascular system N/A N/A 0.3

Whole Body 0.3

Nervous Manganese -- 0.2

Respiratory system 0.002
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Table G.2.30
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 100 mg/day

Soil Ingestion Rate - child IRSchild 200 mg/day
Age-adjusted soil ingestion factor IFSadj 105 (mg-year)/(kg-day)
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic 
Ingestion - Child

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total

Hazard 
Quotient - 

Child
% of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.3 U Max -- (6) -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.036 Max 5.2E-08 0.00000046 0.000000043 2.9E-02 7.0E-02 1.5E-09 0.0022% 0.0000066 0.00040% 0.00000062 0.00040%
2-Methylnaphthalene 91-57-6 0.86 J Max -- 0.000011 0.0000010 -- 4.0E-03 -- -- 0.0027 0.17% 0.00026 0.17%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons

BaP-equivalent (5) 50-32-8 5.1 UCL 3.4E-05 (6) 0.000065 0.0000061 1.0E+00 3.0E-04 3.4E-05 49% 0.22 13% 0.020 13%
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max -- -- -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 16 Max 2.3E-05 0.00020 0.000019 1.5E+00 3.0E-04 3.5E-05 51% 0.68 41% 0.064 41%
Cobalt 7440-48-4 10.1 Max -- 0.00013 0.000012 -- 3.0E-04 -- -- 0.43 26% 0.040 26%
Manganese 7439-96-5 266 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- 0.0016 0.00015 -- 5.0E-03 -- -- 0.31 19% 0.029 19%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 7E-05 100% 2 100% 0.2 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.32 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Carcinogenic 
Ingestionage-adj

(mg/kg-day)

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.31
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 100 mg/day
Soil Ingestion Rate - child IRSchild 200 mg/day
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg)
Carcinogenic Ingestion

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 2.0E-06 4.6E-02 9.1E-08
BaP-equivalent (5) 50-32-8 5.1 3.4E-05 1.0E+00 3.4E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.32
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 6032 cm2

Exposed Skin Surface Area - child SAchild 2690 cm2 where:
Age-adjusted dermal contact factor SFSadj 321 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.07 mg/cm2 Carcinogenic Risk:
Adherence Factor - child AFchild 0.2 mg/cm2

Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups: where:
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1
Noncarcinogenic 

Hazard:
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where: where:
Conversion Factor-soil CFs 0.000001 kg/mg
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic 
DAD  - Child
(mg/kg-day) 

Noncarcinogenic 
DAD  - Adult
(mg/kg-day) 

Cancer Risk % of Total Hazard Quotient - 
Child % of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.3 U Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.036 Max 0.13 2.9E-02 7.0E-02 2.1E-08 1.6E-07 2.4E-08 6.0E-10 0.0038% 0.0000023 0.0017% 0.00000034 0.0017%
2-Methylnaphthalene 91-57-6 0.86 J Max 0.13 -- 4.0E-03 -- 3.8E-06 5.7E-07 -- -- 0.00096 0.73% 0.00014 0.73%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 5.1 UCL 0.13 1.0E+00 3.0E-04 1.3E-05 (6) 2.3E-05 3.4E-06 1.3E-05 80% 0.076 58% 0.011 58%
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max 0.14 2.0E+00 -- -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 16 Max 0.03 1.5E+00 3.0E-04 2.1E-06 1.7E-05 2.4E-06 3.2E-06 20% 0.055 42% 0.0081 42%
Cobalt 7440-48-4 10.1 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 266 U Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 2E-05 100% 0.1 100% 0.02 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.34 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.33
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.07 mg/cm2
Adherence Factor - child AFchild 0.2 mg/cm2
Exposed Skin Surface Area - adult SAadult 6032 cm2
Exposed Skin Surface Area - child SAchild 2690 cm2
Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs (3)

(mg/kg)
ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 5.1 1.3E-01 1.3E-05 1.0E+00 1.3E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.34
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2') 
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC concentration in air (Ca) Ca chemical-specific µg/m3 Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC concentration in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - inhalation EDinh 26 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 9490 days Where for inorganics, Ca calculated as:
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration RfC chemical-specific mg/m3

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max

 Csat 
(5)

(mg/kg)
Is Cs ≤ Csat? 

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

(µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 0.3 U Max -- -- 3.1E+03 -- -- (8) -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.036 Max 3.9E+02 Yes 8.2E+04 4.4E-04 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 0.86 J Max -- -- 8.1E+04 1.1E-02 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- 5.9E+04 -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 5.1 UCL -- -- 3.3E+07 1.6E-04 1.7E-04 (8) 1.5E-04 6.0E-04 2.0E-06 9.9E-08 69% 0.076 96%
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max -- -- 1.8E+06 -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 16 Max -- -- -- 1.3E-05 4.5E-06 1.2E-05 4.3E-03 1.5E-05 1.9E-08 13% 0.00081 1.0%
Cobalt 7440-48-4 10.1 Max -- -- -- 8.0E-06 2.8E-06 7.6E-06 9.0E-03 6.0E-06 2.6E-08 18% 0.0013 1.6%
Manganese 7439-96-5 266 U Max -- -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- 4.9E+04 -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- -- 9.7E-05 -- 9.3E-05 -- 1.0E-04 -- -- 0.00093 1.2%

Cancer Risk Hazard Index
Pathway Sums: 1E-07 100% 0.079 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  
(8) See Table G.2.36 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, or if no Csat, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.35
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization 
Factor (5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 3.1E+03 9.7E-02 1.0E-01 4.1E-06 4.1E-07
BaP-equivalent (7) 50-32-8 5.1 3.3E+07 1.6E-04 1.7E-04 6.0E-04 9.9E-08

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.36
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child 
Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - 

Child

Total Hazard 
Quotient - 

Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 0.3 U Max -- -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.036 Max 1.5E-09 6.0E-10 -- 2E-09 0.0000066 0.0000023 0.00000062 0.00000034 -- 0.000009 0.000001
2-Methylnaphthalene 91-57-6 0.86 J Max -- -- -- -- 0.0027 0.00096 0.00026 0.00014 -- 0.004 0.0004
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 5.1 UCL 3.4E-05 1.3E-05 9.9E-08 5E-05 0.22 0.076 0.020 0.011 0.076 0.4 0.1
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max -- -- -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 16 Max 3.5E-05 3.2E-06 1.9E-08 4E-05 0.68 0.055 0.064 0.0081 0.00081 0.7 0.07
Cobalt 7440-48-4 10.1 Max -- -- 2.6E-08 3E-08 0.43 -- 0.040 -- 0.0013 0.4 0.04
Manganese 7439-96-5 266 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- -- -- 0.31 -- 0.029 -- 0.00093 0.3 0.03

Pathway Risk 7E-05 2E-05 1E-07 -- 2 0.1 0.2 0.02 0.079 -- --

Total Risk 8E-05 Hazard Index 2 0.3

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) See Table G.2.4 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.
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Table G.2.37
TARGET ORGANS AND TOXIC CRITICAL EFFECTS FOR SEGREGATED HAZARD INDICES FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Target Organ Toxic Critical Effect Source Target Organ Toxic Critical Effect Source

Trichloroethene -- -- Heart Increased fetal cardiac malformations in Sprague-
Dawley rats IRIS Thymus Decreased thymus weight in female B6C3F1 mice 

(immunotoxicity) IRIS

1-Methylnaphthalene 0.000009 -- Respiratory Increased incidence of pulmonary alveolar 
proteinosis ATSDR Final -- -- --

2-Methylnaphthalene 0.004 -- Lungs Pulmonary alveolar proteinosis IRIS -- -- --
Bis(2-chloroethyl)ether -- -- -- -- -- -- -- --
Benzo(a)pyrene
[B(a)P Equivalent 
Concentration]

0.3 0.08 Developmental Neurobehavioral changes IRIS Developmental Decreased embryo/fetal survival IRIS

Aroclor-1260 -- -- -- -- -- -- -- --
Antimony -- -- Whole body Longevity, blood glucose, and cholesterol IRIS -- -- --

Arsenic 0.7 0.0008 Cardiovascular 
and Dermal

Hyperpigmentation, keratosis and possible 
vascular complications IRIS -- -- --

Cobalt 0.4 0.001 Thyroid Decreased iodine uptake PPRTV 
Current Respiratory Tract; Lung Irritation; Decreased function PPRTV Current

Manganese -- -- Nervous CNS effects IRIS Nervous Impairment of neurobehavioral function IRIS

Mercury -- -- -- -- -- Nervous
Hand tremor; increases in memory disturbances; 

slight subjective and objective evidence of 
autonomic dysfunction

IRIS

Vanadium 0.3 0.0009 Dermal Decreased hair cystine

SURROGAT
E. See 

Vanadium 
Pentoxide. 

MW 
contribution 
adjustment.

Respiratory

hyperplasia of alveolar and bronchiolar epithelium, 
degeneration and hyperplasia of epiglottis 

epithelium, and goblet cell hyperplasia in nasal 
respiratory epithelium

ATSDR Final

(1) See Table G.2.37 for hazard indices.
(2) ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/)
IRIS - Integrated Risk Information System (http://www.epa.gov/IRIS/)
PPRTV - Provisional Peer Reviewed Toxicity Values for Superfund (http://hhpprtv.ornl.gov/)

Constituent

Child Ingestion + 
Dermal Hazard Index 

(1)

Inhalation 
Hazard Index 

(1)

Ingestion + Dermal Inhalation 
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Table G.2.38
NONCANCER HAZARDS SEPARATED BY TARGET ORGAN FOR SURFACE SOIL (0-2')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Target Organ

Constituent Groupings for 
Ingestion + Dermal 
Exposure Pathways

Ingestion + Dermal 
Hazard Index (1)

Constituent Groupings for 
Inhalation Exposure 

Pathways
Inhalation Hazard 

Index (1)
Summed Segregated 

Hazard Index (2)

Trichloroethene --
Arsenic 0.7
Arsenic 0.7

Vanadium 0.3
Develomental BaP 0.3 BaP 0.08 0.4

Manganese --
Mercury --

1-Methylnaphthalene 0.000009 Cobalt 0.001
2-Methylnaphthalene 0.004 Vanadium 0.0009

Thymus N/A N/A Trichloroethene -- --
Thyroid Cobalt 0.4 N/A N/A 0.4

Whole Body Antimony -- N/A N/A N/A

(1) See Table G.2.38.
(2) Sum of the ingestion+dermal and inhalation hazard indices for the applicable target organ.
-- Hazard not calculated because analyte was not detected at the exposure area.
N/A - Not applicable. Does not have a toxicity value for the exposure pathway.

Nervous Manganese -- --

Respiratory system 0.006

Dermal N/A N/A 1

Cardiovascular system N/A N/A 0.7
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Table G.2.39
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2')
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UTILITY WORKER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of noncarcinogenic and carcinogenic COPCs in soil :
Soil Ingestion Rate - adult IRSadult 330 mg/day
Exposure Frequency EF 30 days/year
Exposure Duration - adult EDadult 1 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, adult ATnc - adult 365 days Carcinogenic Risk:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Oral Reference Dose RfDo chemical-specific mg/kg-day Noncarcinogenic Hazard:
Fraction Ingested FI 1 unitless

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Carcinogenic 
Ingestion

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient -

Adult % of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max 2.8E-08 2.0E-06 4.6E-02 5.0E-04 1.3E-09 0.43% 0.0039 4.5%
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 1.5E-09 1.1E-07 2.9E-02 7.0E-02 4.5E-11 0.015% 0.0000015 0.0018%
2-Methylnaphthalene 91-57-6 4.3 Max -- 1.5E-06 -- 4.0E-03 -- -- 0.00036 0.42%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 1.2E-09 -- 1.1E+00 -- 1.3E-09 0.43% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 18 Max 8.7E-08 6.1E-06 1.0E+00 3.0E-04 8.7E-08 29% 0.020 23%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 1.1E-09 7.5E-08 2.0E+00 2.0E-05 2.1E-09 0.71% 0.0037 4.3%
Aroclor-1260 11096-82-5 0.8 Max 3.9E-09 -- 2.0E+00 -- 7.7E-09 2.6% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- 2.9E-06 -- 4.0E-04 -- -- 0.0071 8.2%
Arsenic 7440-38-2 27.6 Max 1.3E-07 9.4E-06 1.5E+00 3.0E-04 2.0E-07 67% 0.031 36%
Cobalt 7440-48-4 10.1 Max -- 3.4E-06 -- 3.0E-04 -- -- 0.011 13%
Manganese 7439-96-5 230 Max -- 7.8E-05 -- 1.4E-01 -- -- 0.00056 0.64%
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- 4.2E-05 -- 5.0E-03 -- -- 0.0083 10%

Cancer Risk Hazard Index
Pathway Sums: 3E-07 100% 0.09 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.40
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH SURFACE SOIL (0-2') 
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UTILITY WORKER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Dermal absorbed dose of noncarcinogenic and carcinogenic COPCs in soil:
Exposure Frequency EF 30 days/year
Exposure Duration - adult EDadult 1 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 3470 cm2
Adherence Factor - adult AFadult 0.2 mg/cm2
Dermal Absorption Factor ABS chemical-specific unitless where:
Averaging Time – carcinogens ATc 25550 days

Averaging Time – noncarcinogens, 
adult ATnc - adult 365 days Carcinogenic Risk:
Oral Slope Factor Adjusted for GI 
Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Oral Reference Dose Adjusted for GI 
Absorption RfDd chemical-specific mg/kg-day
Conversion Factor-soil CFs 0.000001 kg/mg Noncarcinogenic Hazard:
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event where:

COPC (1) CAS Number (2)
Exposure Point 

Concentration (3)

(mg/kg)
UCL or Max ABS (4)

(unitless)
SFd

 (4)

(mg/kg-day)-1
RfDd 

(4)

(mg/kg-day)
DAevent

(mg/cm2-event)

Carcinogenic 
DAD

(mg/kg-day)

Noncarcinogenic 
DAD

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max -- 4.6E-02 5.0E-04 -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 0.13 2.9E-02 7.0E-02 8.3E-09 4.2E-10 3.0E-08 1.2E-11 0.031% 0.00000042 0.0049%
2-Methylnaphthalene 91-57-6 4.3 Max 0.13 -- 4.0E-03 1.1E-07 5.7E-09 4.0E-07 -- -- 0.00010 1.1%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max -- 1.1E+00 -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 18 Max 0.13 1.0E+00 3.0E-04 4.7E-07 2.4E-08 1.7E-06 2.4E-08 60% 0.0056 64%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 0.14 2.0E+00 2.0E-05 6.2E-09 3.1E-10 2.2E-08 6.3E-10 1.6% 0.0011 13%
Aroclor-1260 11096-82-5 0.8 Max 0.14 2.0E+00 -- 2.2E-08 1.1E-09 8.0E-08 2.3E-09 5.8% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- 6.0E-05 -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max 0.03 1.5E+00 3.0E-04 1.7E-07 8.4E-09 5.9E-07 1.3E-08 32% 0.0020 23%
Cobalt 7440-48-4 10.1 Max -- -- 3.0E-04 -- -- -- -- -- -- --
Manganese 7439-96-5 230 Max -- -- 1.4E-01 -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- 1.3E-04 -- -- -- -- -- -- --

Cancer Risk Hazard Index
Pathway Sums: 4E-08 100% 0.009 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

  -- = value not calculated because analyte not detected, or because toxicity data not available.
NA = Not analyzed in any sample
J = Estimated concentration exceeds the method detection limit (MDL) and is less than the reporting limit (RL)

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.41
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2') 
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UTILITY WORKER
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3 Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in surface soil Cs chemical-specific mg/kg
Exposure Frequency EF 30 days/year
Exposure Duration - adult EDadult 1 years
Exposure Time ET 0.33 unitless
Averaging Time – carcinogens ATC 25550 days Where for inorganics, Ca calculated as:

Averaging Time – noncarcinogens, adult ATnc - adult 365 days
Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg Carcinogenic Risk:
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as: Noncarcinogenic Hazard:

COPC (2)

CAS Number (3)

Cs 
(4)

(mg/kg)
UCL or Max  Csat 

(5)

(mg/kg)
Is Cs ≤ Csat?

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

(µg/m3)-1
RfCi 

(5)

(mg/m3) Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 6.9E+02 Yes 3.1E+03 1.9E+00 7.3E-04 5.1E-02 4.1E-06 2.0E-03 3.0E-09 78% 0.025 65%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 3.9E+02 Yes 8.2E+04 3.9E-03 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 4.3 Max -- Yes 8.1E+04 5.3E-02 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 5.1E+03 Yes 5.9E+04 4.0E-03 1.6E-06 -- 3.3E-04 -- 5.2E-10 13% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 18 Max -- Yes 3.3E+07 5.6E-04 2.2E-07 1.5E-05 6.0E-04 2.0E-06 1.3E-10 3.4% 0.0076 19%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max -- Yes 1.2E+06 1.9E-04 7.2E-08 -- 5.7E-04 -- 4.1E-11 1.1% -- --
Aroclor-1260 11096-82-5 0.8 Max -- Yes 1.8E+06 4.4E-04 1.7E-07 -- 5.7E-04 -- 9.6E-11 2.5% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- Yes -- 6.6E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max -- Yes -- 2.2E-05 8.4E-09 5.9E-07 4.3E-03 1.5E-05 3.6E-11 0.95% 0.000039 0.10%
Cobalt 7440-48-4 10.1 Max -- Yes -- 8.0E-06 3.1E-09 2.2E-07 9.0E-03 6.0E-06 2.8E-11 0.73% 0.000036 0.092%
Manganese 7439-96-5 230 Max -- Yes -- 1.8E-04 -- 4.9E-06 -- 5.0E-05 -- -- 0.00010 0.25%
Mercury 7439-97-6 4.06 Max 3.1E+00 No 4.9E+04 6.4E-02 -- 1.7E-03 -- 3.0E-04 -- -- 0.0058 15%
Vanadium 7440-62-2 123 Max -- Yes -- 9.7E-05 -- 2.6E-06 -- 1.0E-04 -- -- 0.000026 0.067%

Cancer Risk Hazard Index
Pathway Sums: 4E-09 100% 0.04 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  

  





 






PEFVFmg
gCC Sa

11000,1 

    










































VFmg
gC

PEFmg
gCC satSa

1000,11000,1 

   IURairECRiskinh 

 
  









mg
gRfC

airECHQinh 000,1

    
 AT

EDEFETCairEC a)(

  














PEFmg
gCC Sa

1000,1 

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.42
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

COPC (1) CAS Number (2)
Cs 

(3) 

(mg/kg) UCL or Max

Adult Only 
Ingestion 

Carcinogenic 
Risk 

Adult Only 
Dermal 

Carcinogenic 
Risk 

Adult Only 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Adult  
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 
Quotient 

Adult 
Inhalation 

Hazard 
Quotient

Total Hazard 
Quotient

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 1.3E-09 -- 3.0E-09 4E-09 0.0039 -- 0.025 0.03
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 4.5E-11 1.2E-11 -- 6E-11 0.0000015 0.00000042 -- 0.000002
2-Methylnaphthalene 91-57-6 4.3 Max -- -- -- -- 0.00036 0.00010 -- 0.0005
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 1.3E-09 -- 5.2E-10 2E-09 -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 18 Max 8.7E-08 2.4E-08 1.3E-10 1E-07 0.020 0.0056 0.0076 0.03
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 2.1E-09 6.3E-10 4.1E-11 3E-09 0.0037 0.0011 -- 0.005
Aroclor-1260 11096-82-5 0.8 Max 7.7E-09 2.3E-09 9.6E-11 1E-08 -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- -- 0.0071 -- -- 0.007
Arsenic 7440-38-2 27.6 Max 2.0E-07 1.3E-08 3.6E-11 2E-07 0.031 0.0020 0.000039 0.03
Cobalt 7440-48-4 10.1 Max -- -- 2.8E-11 3E-11 0.011 -- 0.000036 0.01
Manganese 7439-96-5 230 Max -- -- -- -- 0.00056 -- 0.00010 0.0007
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- 0.0058 0.006
Vanadium 7440-62-2 123 Max -- -- -- -- 0.0083 -- 0.000026 0.008

Pathway Risk 3E-07 4E-08 4E-09 -- 0.09 0.009 0.04 --

Total Risk 3E-07 Hazard Index 0.1

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

NA = Not analyzed in any sample
-- Risk/hazard not calculated because toxicity value was not available.

(4) See Table G.2.4 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.43
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2')
OUTDOOR WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor OUTDOOR WORKER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of noncarcinogenic and carcinogenic COPCs in soil:
Soil Ingestion Rate - adult IRSadult 100 mg/day
Exposure Frequency EF 225 days/year
Exposure Duration - adult EDadult 25 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, adult ATnc - adult 9125 days Carcinogenic Risk:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Oral Reference Dose RfDo chemical-specific mg/kg-day Noncarcinogenic Hazard:
Fraction Ingested FI 1 unitless

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Carcinogenic 
Ingestion

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient -

Adult % of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max 1.6E-06 4.5E-06 4.6E-02 5.0E-04 7.3E-08 0.43% 0.0089 4.5%
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 8.8E-08 2.5E-07 2.9E-02 7.0E-02 2.6E-09 0.015% 0.0000035 0.0018%
2-Methylnaphthalene 91-57-6 4.3 Max -- 3.3E-06 -- 4.0E-03 -- -- 0.00083 0.42%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 6.6E-08 -- 1.1E+00 -- 7.3E-08 0.43% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 18 Max 5.0E-06 1.4E-05 1.0E+00 3.0E-04 5.0E-06 29% 0.046 23%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 6.1E-08 1.7E-07 2.0E+00 2.0E-05 1.2E-07 0.71% 0.0085 4.3%
Aroclor-1260 11096-82-5 0.8 Max 2.2E-07 -- 2.0E+00 -- 4.4E-07 2.6% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- 6.5E-06 -- 4.0E-04 -- -- 0.016 8.2%
Arsenic 7440-38-2 27.6 Max 7.6E-06 2.1E-05 1.5E+00 3.0E-04 1.1E-05 67% 0.071 36%
Cobalt 7440-48-4 10.1 Max -- 7.8E-06 -- 3.0E-04 -- -- 0.026 13%
Manganese 7439-96-5 230 Max -- 1.8E-04 -- 1.4E-01 -- -- 0.0013 0.64%
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- 9.5E-05 -- 5.0E-03 -- -- 0.019 10%

Cancer Risk Hazard Index
Pathway Sums: 2E-05 100% 0.2 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.44
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH SURFACE SOIL (0-2') 
OUTDOOR WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor OUTDOOR WORKER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Dermal absorbed dose of noncarcinogenic and carcinogenic COPCs in soil:
Exposure Frequency EF 225 days/year
Exposure Duration - adult EDadult 25 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 3470 cm2
Adherence Factor - adult AFadult 0.12 mg/cm2
Dermal Absorption Factor ABS chemical-specific unitless where:
Averaging Time – carcinogens ATc 25550 days

Averaging Time – noncarcinogens, 
adult ATnc - adult 9125 days Carcinogenic Risk:
Oral Slope Factor Adjusted for GI 
Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Oral Reference Dose Adjusted for GI 
Absorption RfDd chemical-specific mg/kg-day
Conversion Factor-soil CFs 0.000001 kg/mg Noncarcinogenic Hazard:
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event where:

COPC (1) CAS Number (2)
Exposure Point 

Concentration (3)

(mg/kg)
UCL or Max ABS (4)

(unitless)
SFd

 (4)

(mg/kg-day)-1
RfDd 

(4)

(mg/kg-day)

DAevent
(mg/cm2-

event)

Carcinogenic 
DAD

(mg/kg-day)

Noncarcinogenic 
DAD

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max -- 4.6E-02 5.0E-04 -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 0.13 2.9E-02 7.0E-02 5.0E-09 4.8E-08 1.3E-07 1.4E-09 0.031% 0.0000019 0.0049%
2-Methylnaphthalene 91-57-6 4.3 Max 0.13 -- 4.0E-03 6.7E-08 6.4E-07 1.8E-06 -- -- 0.00045 1.1%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max -- 1.1E+00 -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 18 Max 0.13 1.0E+00 3.0E-04 2.8E-07 2.7E-06 7.5E-06 2.7E-06 60% 0.025 64%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 0.14 2.0E+00 2.0E-05 3.7E-09 3.5E-08 9.9E-08 7.1E-08 1.6% 0.0049 13%
Aroclor-1260 11096-82-5 0.8 Max 0.14 2.0E+00 -- 1.3E-08 1.3E-07 3.6E-07 2.6E-07 5.8% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- 6.0E-05 -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max 0.03 1.5E+00 3.0E-04 9.9E-08 9.5E-07 2.7E-06 1.4E-06 32% 0.0089 23%
Cobalt 7440-48-4 10.1 Max -- -- 3.0E-04 -- -- -- -- -- -- --
Manganese 7439-96-5 230 Max -- -- 1.4E-01 -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- 1.3E-04 -- -- -- -- -- -- --

Cancer Risk Hazard Index
Pathway Sums: 4E-06 100% 0.04 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.45
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2') 
OUTDOOR WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor OUTDOOR WORKER
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3 Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in surface soil Cs chemical-specific mg/kg
Exposure Frequency EF 225 days/year
Exposure Duration - adult EDadult 25 years
Exposure Time ET 0.33 unitless
Averaging Time – carcinogens ATC 25550 days Where for inorganics, Ca calculated as:

Averaging Time – noncarcinogens, adult ATnc - adult 9125 days
Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg Carcinogenic Risk:
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as: Noncarcinogenic Hazard:

COPC (2) CAS Number (3)
Exposure Point 

Concentration (4)

(mg/kg)
UCL or Max  Csat 

(5)

(mg/kg)
Is EPC ≤ 
Csat? (6)

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

(µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 6.9E+02 Yes 3.1E+03 1.9E+00 1.4E-01 3.8E-01 4.1E-06 2.0E-03 5.6E-07 78% 0.19 65%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 3.9E+02 Yes 8.2E+04 3.9E-03 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 4.3 Max -- Yes 8.1E+04 5.3E-02 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 5.1E+03 Yes 5.9E+04 4.0E-03 2.9E-04 -- 3.3E-04 -- 9.7E-08 13% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 18 Max -- Yes 3.3E+07 5.6E-04 4.1E-05 1.1E-04 6.0E-04 2.0E-06 2.4E-08 3.4% 0.057 19%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max -- Yes 1.2E+06 1.9E-04 1.4E-05 -- 5.7E-04 -- 7.7E-09 1.1% -- --
Aroclor-1260 11096-82-5 0.8 Max -- Yes 1.8E+06 4.4E-04 3.2E-05 -- 5.7E-04 -- 1.8E-08 2.5% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- Yes -- 6.6E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max -- Yes -- 2.2E-05 1.6E-06 4.4E-06 4.3E-03 1.5E-05 6.8E-09 0.95% 0.00030 0.10%
Cobalt 7440-48-4 10.1 Max -- Yes -- 8.0E-06 5.8E-07 1.6E-06 9.0E-03 6.0E-06 5.2E-09 0.73% 0.00027 0.092%
Manganese 7439-96-5 230 Max -- Yes -- 1.8E-04 -- 3.7E-05 -- 5.0E-05 -- -- 0.00074 0.25%
Mercury 7439-97-6 4.06 Max 3.1E+00 No 4.9E+04 6.4E-02 -- 1.3E-02 -- 3.0E-04 -- -- 0.044 15%
Vanadium 7440-62-2 123 Max -- Yes -- 9.7E-05 -- 2.0E-05 -- 1.0E-04 -- -- 0.00020 0.067%

Cancer Risk Hazard Index
Pathway Sums: 7E-07 100% 0.3 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.46
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
OUTDOOR WORKER
Parcel 83
Fort Monmouth, New Jersey

COPC (1) CAS Number (2)
Cs 

(3) 

(mg/kg) UCL or Max

Adult Only 
Ingestion 

Carcinogenic 
Risk 

Adult Only 
Dermal 

Carcinogenic 
Risk 

Adult Only 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Adult  Ingestion 
Hazard Quotient 

Adult Dermal 
Hazard Quotient 

Adult Inhalation 
Hazard Quotient

Total Hazard 
Quotient

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 7.3E-08 -- 5.6E-07 6E-07 0.0089 -- 0.19 0.2
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 2.6E-09 1.4E-09 -- 4E-09 0.0000035 0.0000019 -- 0.000005
2-Methylnaphthalene 91-57-6 4.3 Max -- -- -- -- 0.00083 0.00045 -- 0.001
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 7.3E-08 -- 9.7E-08 2E-07 -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 18 Max 5.0E-06 2.7E-06 2.4E-08 8E-06 0.046 0.025 0.057 0.1
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 1.2E-07 7.1E-08 7.7E-09 2E-07 0.0085 0.0049 -- 0.01
Aroclor-1260 11096-82-5 0.8 Max 4.4E-07 2.6E-07 1.8E-08 7E-07 -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- -- 0.016 -- -- 0.02
Arsenic 7440-38-2 27.6 Max 1.1E-05 1.4E-06 6.8E-09 1E-05 0.071 0.0089 0.00030 0.08
Cobalt 7440-48-4 10.1 Max -- -- 5.2E-09 5E-09 0.026 -- 0.00027 0.03
Manganese 7439-96-5 230 Max -- -- -- -- 0.0013 -- 0.00074 0.002
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- 0.044 0.04
Vanadium 7440-62-2 123 Max -- -- -- -- 0.019 -- 0.00020 0.02

Pathway Risk 2E-05 4E-06 7E-07 -- 0.2 0.04 0.3 --

Total Risk 2E-05 Hazard Index 0.5

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

NA = Not analyzed in any sample

(4) See Table G.2.4 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
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Table G.2.47
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2')
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor RECREATIONAL USER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 50 mg/day

Soil Ingestion Rate - adolescent IRSadl 100 mg/day
Age-adjusted soil ingestion factor IFSadj 31.5 (mg-year)/(kg-day)
Exposure Frequency EF 50 days/year
Exposure Duration - adult EDadult 14 years
Exposure Duration - adolescent Edadl 10 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, adolescent ATnc - adl 3650 days
Averaging Time – noncarcinogens, adult ATnc - adult 5110 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - adolescent Bwadl 44 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic 
Ingestion - Adolescent

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient - 

Adolescent % of Total Hazard Quotient - 
Adult % of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max 8.7E-07 (6) 0.0000018 0.00000050 4.6E-02 5.0E-04 4.0E-08 0.74% 0.0036 4.5% 0.0010 4.5%
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 2.0E-08 0.00000010 0.000000027 2.9E-02 7.0E-02 5.7E-10 0.011% 0.0000014 0.0018% 0.00000039 0.0018%
2-Methylnaphthalene 91-57-6 4.3 Max -- 0.0000013 0.00000037 -- 4.0E-03 -- -- 0.00033 0.42% 0.000092 0.42%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 1.5E-08 -- -- 1.1E+00 -- 1.6E-08 0.30% -- -- -- --
Polycyclic Aromatic Hydrocarbons

BaP-equivalent (5) 50-32-8 18 Max 2.7E-06 (6) 0.0000056 0.0000015 1.0E+00 3.0E-04 2.7E-06 50% 0.019 23% 0.0051 23%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 1.4E-08 0.000000068 0.000000019 2.0E+00 2.0E-05 2.7E-08 0.50% 0.0034 4.3% 0.00094 4.3%
Aroclor-1260 11096-82-5 0.8 Max 4.9E-08 -- -- 2.0E+00 -- 9.9E-08 1.8% -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- 0.0000026 0.00000072 -- 4.0E-04 -- -- 0.0066 8.2% 0.0018 8.2%
Arsenic 7440-38-2 27.6 Max 1.7E-06 0.0000086 0.0000024 1.5E+00 3.0E-04 2.6E-06 47% 0.029 36% 0.0079 36%
Cobalt 7440-48-4 10.1 Max -- 0.0000031 0.00000086 -- 3.0E-04 -- -- 0.010 13% 0.0029 13%
Manganese 7439-96-5 230 Max -- 0.000072 0.000020 -- 1.4E-01 -- -- 0.00051 0.64% 0.00014 0.64%
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- 0.000038 0.000011 -- 5.0E-03 -- -- 0.0077 10% 0.0021 10%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 5E-06 100% 0.08 100% 0.02 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.56 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.48
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF SURFACE SOIL (0-2') 
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Incidental ingestion for multiple age groups simultaneously of mutagenic COPCs in soil for recreational user receptors:

Mutagenic Risk:

Exposure Assumptions
Receptor RECREATIONAL USER
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 50 mg/day
Soil Ingestion Rate - adolescent IRSadl 100 mg/day
Exposure Frequency EF 50 days/year
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - adolescent BWadl 44 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg) Carcinogenic Ingestion
(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 8.7E-07 4.6E-02 4.0E-08
BaP-equivalent (5) 50-32-8 18.0 2.7E-06 1.0E+00 2.7E-06

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table F.2.5.
(4) Human Health Toxicity Values shown in Table F.2.11.  
(5) See Table F.2.4 for B(a)P-equivalent calculation.  
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Table G.2.49
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH SURFACE SOIL (0-2') 
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor RECREATIONAL USER
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 50 days/year
Exposure Duration - adult EDadult 14 years
Exposure Duration - adolescent EDadl 10 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 3470 cm2

Exposed Skin Surface Area - adolescent SAadl 2160 cm2 where:
Age-adjusted dermal contact factor SFSadj 74 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.09 mg/cm2

Adherence Factor - adolescent AFadl 0.04 mg/cm2 Carcinogenic Risk:
Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups:

Averaging Time – noncarcinogens, adolescent ATnc - adl 3650 days where:
Averaging Time – noncarcinogens, adult ATnc - adult 5110 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Noncarcinogenic 

Hazard:
Body Weight - adolescent BWadl 44 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where:
Conversion Factor-soil CFs 0.000001 kg/mg where:
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic 
DAD  - Adolescent

(mg/kg-day) 

Noncarcinogenic DAD  -
Adult

(mg/kg-day) 
Cancer Risk % of Total Hazard Quotient - 

Adolescent % of Total
Hazard 

Quotient - 
Adult

% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 0.13 2.9E-02 7.0E-02 6.0E-09 1.1E-08 2.2E-08 1.8E-10 0.024% 0.00000016 0.0049% 0.00000032 0.0049%
2-Methylnaphthalene 91-57-6 4.3 Max 0.13 -- 4.0E-03 -- 1.5E-07 3.0E-07 -- -- 0.000038 1.1% 0.000075 1.1%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 18 Max 0.13 1.0E+00 3.0E-04 5.2E-07 (6) 6.3E-07 1.3E-06 5.2E-07 70% 0.0021 64% 0.0042 64%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 0.14 2.0E+00 2.0E-05 4.5E-09 8.3E-09 1.6E-08 9.0E-09 1.2% 0.00041 13% 0.00082 13%
Aroclor-1260 11096-82-5 0.8 Max 0.14 2.0E+00 -- 1.6E-08 -- -- 3.3E-08 4.4% -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max 0.03 1.5E+00 3.0E-04 1.2E-07 2.2E-07 4.4E-07 1.8E-07 24% 0.00074 23% 0.0015 23%
Cobalt 7440-48-4 10.1 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 230 Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 7E-07 100% 0.003 100% 0.007 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.58 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.50
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH SURFACE SOIL (0-2')
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor RECREATIONAL USER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.09 mg/cm2

Adherence Factor - adolescent AFadl 0.04 mg/cm2

Exposed Skin Surface Area - adult SAadult 3470 cm2

Exposed Skin Surface Area - adolescent SAadl 2160 cm2

Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 50 days/year
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - adolescent BWadl 44 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs 
(3) ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 18.0 1.3E-01 5.2E-07 1.0E+00 5.2E-07

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(5) See Table F.2.4 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table F.2.5.
(4) Human Health Toxicity Values shown in Table F.2.11.  

                 

c

adult

adultadult

adl

adladl
s

AT

CFEFABS
BW

SAAFED
BW

SAAFED
C

DAD












 13 3016166

  dSFDADRisk 

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.51
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2') 
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor RECREATIONAL USER
Parameter Abbreviation Value Units Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in air (Ca) Ca chemical-specific µg/m3

COPC in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 50 days/year
Exposure Duration - inhalation EDinh 24 years
Exposure Time ET 0.083 unitless Where for inorganics, Ca calculated as:
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 8760 days
Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max

 Csat 
(5)

(mg/kg)

Is Cs ≤ Csat? 
(5)

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

 (µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 6.9E+02 Yes 3.1E+03 1.9E+00 1.3E-02 (8) 2.1E-02 4.1E-06 2.0E-03 5.5E-08 85% 0.011 65%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 3.9E+02 Yes 8.2E+04 3.9E-03 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 4.3 Max -- -- 8.1E+04 5.3E-02 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 5.1E+03 Yes 5.9E+04 4.0E-03 1.6E-05 -- 3.3E-04 -- 5.2E-09 8.0% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 18 Max -- -- 3.3E+07 5.6E-04 4.0E-06 (8) 6.4E-06 6.0E-04 2.0E-06 2.4E-09 3.7% 0.0032 19%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max -- -- 1.2E+06 1.9E-04 7.3E-07 -- 5.7E-04 -- 4.1E-10 0.64% -- --
Aroclor-1260 11096-82-5 0.8 Max -- -- 1.8E+06 4.4E-04 1.7E-06 -- 5.7E-04 -- 9.7E-10 1.5% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- 6.6E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max -- -- -- 2.2E-05 8.5E-08 2.5E-07 4.3E-03 1.5E-05 3.7E-10 0.56% 0.000017 0.10%
Cobalt 7440-48-4 10.1 Max -- -- -- 8.0E-06 3.1E-08 9.1E-08 9.0E-03 6.0E-06 2.8E-10 0.43% 0.000015 0.092%
Manganese 7439-96-5 230 Max -- -- -- 1.8E-04 -- 2.1E-06 -- 5.0E-05 -- -- 0.000041 0.25%
Mercury 7439-97-6 4.06 Max 3.1E+00 No 4.9E+04 6.4E-02 -- 7.3E-04 -- 3.0E-04 -- -- 0.0024 15%
Vanadium 7440-62-2 123 Max -- -- -- 9.7E-05 -- 1.1E-06 -- 1.0E-04 -- -- 0.000011 0.067%

Cancer Risk Hazard Index
Pathway Sums: 6.5E-08 100% 0.02 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  
(8) See Table G.2.60 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(5) Human Health Toxicity Values shown in Table G.2.11.  

Where for organics with Cs ≤ Csat, or if no Csat, Ca calculated as:  
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Table G.2.52
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM SURFACE SOIL (0-2')
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor RECREATIONAL USER
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 50 days/year
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 0.083 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization 
Factor (5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 3.1E+03 1.9E+00 1.3E-02 4.1E-06 5.5E-08
BaP-equivalent (7) 50-32-8 18.0 3.3E+07 5.6E-04 4.0E-06 6.0E-04 2.4E-09

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

(6) See Table G.2.10 for VF calculation.  
(7) See Table G.2.4 for B(a)P-equivalent calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.53
HUMAN HEALTH RISK EVALUATION SUMMARY FOR SURFACE SOIL (0-2')
RECREATIONAL USER
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Adolescent 
Ingestion 
Hazard 

Quotient 

Adolescent 
Dermal 
Hazard 

Quotient 

Adult Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation Hazard 
Quotient

Total Hazard 
Quotient - 
Adolescent

Total Hazard 
Quotient - 

Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 4.0E-08 -- 5.5E-08 1E-07 0.0036 -- 0.0010 -- 0.011 0.01 0.01
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 5.7E-10 1.8E-10 -- 7E-10 0.0000014 0.00000016 0.00000039 0.00000032 -- 0.000002 0.0000007
2-Methylnaphthalene 91-57-6 4.3 Max -- -- -- -- 0.00033 0.000038 0.000092 0.000075 -- 0.0004 0.0002
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 1.6E-08 -- 5.2E-09 2E-08 -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 18 Max 2.7E-06 5.2E-07 2.4E-09 3E-06 0.019 0.0021 0.0051 0.0042 0.0032 0.02 0.01
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 2.7E-08 9.0E-09 4.1E-10 4E-08 0.0034 0.00041 0.00094 0.00082 -- 0.004 0.002
Aroclor-1260 11096-82-5 0.8 Max 9.9E-08 3.3E-08 9.7E-10 1E-07 -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- -- 0.0066 -- 0.0018 -- -- 0.007 0.002
Arsenic 7440-38-2 27.6 Max 2.6E-06 1.8E-07 3.7E-10 3E-06 0.029 0.00074 0.0079 0.0015 0.000017 0.03 0.009
Cobalt 7440-48-4 10.1 Max -- -- 2.8E-10 3E-10 0.010 -- 0.0029 -- 0.000015 0.01 0.003
Manganese 7439-96-5 230 Max -- -- -- -- 0.00051 -- 0.00014 -- 0.000041 0.0006 0.0002
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- 0.0024 0.002 0.002
Vanadium 7440-62-2 123 Max -- -- -- -- 0.0077 -- 0.0021 -- 0.000011 0.008 0.002

Pathway Risk 5E-06 7E-07 6E-08 -- 0.08 0.003 0.02 0.007 0.02 -- --

Total Risk 6E-06 Hazard Index 0.1 0.04

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.6.

-- Risk/hazard not calculated because toxicity value was not available.

(4) See Table G.2.4 for B(a)P-equivalent calculation.  
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Table G.2.54
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 100 mg/day

Soil Ingestion Rate - child IRSchild 200 mg/day
Age-adjusted soil ingestion factor IFSadj 105 (mg-year)/(kg-day)
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic Ingestion - 
Child

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total

Hazard 
Quotient - 

Child
% of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max 3.8E-05 (6) 0.000074 0.0000070 4.6E-02 5.0E-04 1.8E-06 4.0% 0.15 8.4% 0.014 8.4%
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 31 Max 4.5E-05 0.00040 0.000037 2.9E-02 7.0E-02 1.3E-06 2.9% 0.0057 0.32% 0.00053 0.32%
2-Methylnaphthalene 91-57-6 53 Max -- 0.00068 0.000064 -- 4.0E-03 -- -- 0.17 9.5% 0.016 9.5%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons

BaP-equivalent (5) 50-32-8 1.8 UCL 1.2E-05 (6) 0.000023 0.0000022 1.0E+00 3.0E-04 1.2E-05 27% 0.077 4.3% 0.0072 4.3%
PCBs
Aroclor-1260 11096-82-5 0.2 Max 2.9E-07 -- -- 2.0E+00 -- 5.8E-07 1.3% -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- 0.00011 0.000010 -- 4.0E-04 -- -- 0.27 15% 0.025 15%
Arsenic 7440-38-2 13.2 UCL 1.9E-05 0.00017 0.000016 1.5E+00 3.0E-04 2.8E-05 65% 0.56 32% 0.053 32%
Cobalt 7440-48-4 7.35 Max -- 0.000094 0.0000088 -- 3.0E-04 -- -- 0.31 18% 0.029 18%
Manganese 7439-96-5 230 Max -- 0.0029 0.00028 -- 1.4E-01 -- -- 0.021 1.2% 0.0020 1.2%
Mercury 7439-97-6 0.121 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 81.8 Max -- 0.0010 0.000098 -- 5.0E-03 -- -- 0.21 12% 0.020 12%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 4E-05 100% 2 100% 0.2 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.63 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

Carcinogenic Ingestionage-adj

(mg/kg-day)

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
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Table G.2.55
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 100 mg/day
Soil Ingestion Rate - child IRSchild 200 mg/day
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg)

Carcinogenic 
Ingestion

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 3.8E-05 4.6E-02 1.8E-06
BaP-equivalent (5) 50-32-8 1.8 1.2E-05 1.0E+00 1.2E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.56
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 6032 cm2

Exposed Skin Surface Area - child SAchild 2690 cm2 where:
Age-adjusted dermal contact factor SFSadj 321 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.07 mg/cm2

Adherence Factor - child AFchild 0.2 mg/cm2 Carcinogenic Risk:
Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups:
Averaging Time – noncarcinogens, child ATnc - child 2190 days where:
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Noncarcinogenic 

Hazard:
Body Weight - child BWchild 15 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where:
Conversion Factor-soil CFs 0.000001 kg/mg where:
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic DAD  - 
Child

(mg/kg-day) 

Noncarcinogenic DAD  -
Adult

(mg/kg-day) 
Cancer Risk % of Total Hazard Quotient - 

Child % of Total
Hazard 

Quotient - 
Adult

% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 31 Max 0.13 2.9E-02 7.0E-02 1.8E-05 1.4E-04 2.0E-05 5.1E-07 6.6% 0.0020 1.5% 0.00029 1.5%
2-Methylnaphthalene 91-57-6 53 Max 0.13 -- 4.0E-03 -- 2.4E-04 3.5E-05 -- -- 0.059 44% 0.0087 44%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 1.8 UCL 0.13 1.0E+00 3.0E-04 4.4E-06 (6) 8.0E-06 1.2E-06 4.4E-06 57% 0.027 20% 0.0039 20%
PCBs
Aroclor-1260 11096-82-5 0.2 Max 0.14 2.0E+00 -- 1.2E-07 -- -- 2.5E-07 3.2% -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 13.2 UCL 0.03 1.5E+00 3.0E-04 1.7E-06 1.4E-05 2.0E-06 2.6E-06 33% 0.045 34% 0.0067 34%
Cobalt 7440-48-4 7.35 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 230 Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.121 U Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 81.8 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 8E-06 100% 0.1 100% 0.02 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.65 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.57
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.07 mg/cm2
Adherence Factor - child AFchild 0.2 mg/cm2
Exposed Skin Surface Area - adult SAadult 6032 cm2
Exposed Skin Surface Area - child SAchild 2690 cm2
Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs 
(3) ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 1.8 1.3E-01 4.4E-06 1.0E+00 4.4E-06

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.58
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in air (Ca) Ca chemical-specific µg/m3

COPC in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - inhalation EDinh 26 years
Exposure Time ET 1 unitless Where for inorganics, Ca calculated as:
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 9490 days
Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max  Csat 

(5)

(mg/kg)
Is Cs ≤ Csat? 

(5)

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

 (µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard 

Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 6.9E+02 Yes 3.1E+03 1.9E+00 2.0E+00 (8) 1.8E+00 4.1E-06 2.0E-03 8.0E-06 99% 0.90 97%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 31 Max 3.9E+02 Yes 8.2E+04 3.8E-01 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 53 Max -- -- 8.1E+04 6.5E-01 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- 5.9E+04 -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 1.8 UCL -- -- 3.3E+07 5.6E-05 5.8E-05 (8) 5.4E-05 6.0E-04 2.0E-06 3.5E-08 0.43% 0.027 2.9%
PCBs
Aroclor-1260 11096-82-5 0.2 Max -- -- 1.8E+06 1.1E-04 3.9E-05 -- 5.7E-04 -- 2.2E-08 0.27% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- 6.6E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 13.2 UCL -- -- -- 1.0E-05 3.7E-06 1.0E-05 4.3E-03 1.5E-05 1.6E-08 0.20% 0.00067 0.071%
Cobalt 7440-48-4 7.35 Max -- -- -- 5.8E-06 2.1E-06 5.6E-06 9.0E-03 6.0E-06 1.9E-08 0.23% 0.00093 0.10%
Manganese 7439-96-5 230 Max -- -- -- 1.8E-04 -- 1.7E-04 -- 5.0E-05 -- -- 0.0035 0.37%
Mercury 7439-97-6 0.121 U Max -- -- 4.9E+04 -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 81.8 Max -- -- -- 6.5E-05 -- 6.2E-05 -- 1.0E-04 -- -- 0.00062 0.066%

Cancer Risk Hazard Index
Pathway Sums: 8E-06 100% 0.9 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

(8) See Table G.2.67 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(5) Human Health Toxicity Values shown in Table G.2.11.  

Where for organics with Cs ≤ Csat, or if no Csat value, Ca calculated as:  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.59
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization Factor 
(5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 5.8 3.1E+03 1.9E+00 2.0E+00 4.1E-06 8.0E-06
BaP-equivalent (7) 50-32-8 1.8 3.3E+07 5.6E-05 5.8E-05 6.0E-04 3.5E-08

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.60
HUMAN HEALTH RISK EVALUATION SUMMARY FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - Child

Total Hazard 
Quotient - Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 1.8E-06 -- 8.0E-06 1E-05 0.15 -- 0.014 -- 0.90 1 0.9
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 31 Max 1.3E-06 5.1E-07 -- 2E-06 0.0057 0.0020 0.00053 0.00029 -- 0.008 0.0008
2-Methylnaphthalene 91-57-6 53 Max -- -- -- -- 0.17 0.059 0.016 0.0087 -- 0.2 0.02
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 1.8 UCL 1.2E-05 4.4E-06 3.5E-08 2E-05 0.077 0.027 0.0072 0.0039 0.027 0.1 0.04
PCBs
Aroclor-1260 11096-82-5 0.2 Max 5.8E-07 2.5E-07 2.2E-08 8E-07 -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- -- 0.27 -- 0.025 -- -- 0.3 0.03
Arsenic 7440-38-2 13.2 UCL 2.8E-05 2.6E-06 1.6E-08 3E-05 0.56 0.045 0.053 0.0067 0.00067 0.6 0.06
Cobalt 7440-48-4 7.35 Max -- -- 1.9E-08 2E-08 0.31 -- 0.029 -- 0.00093 0.3 0.03
Manganese 7439-96-5 230 Max -- -- -- -- 0.021 -- 0.0020 -- 0.0035 0.02 0.01
Mercury 7439-97-6 0.121 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 81.8 Max -- -- -- -- 0.21 -- 0.020 -- 0.00062 0.2 0.02

Pathway Risk 4E-05 8E-06 8E-06 -- 2 0.1 0.2 0.02 0.9 -- --

Total Risk 6E-05 Hazard Index 3 1

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

-- Risk/hazard not calculated because toxicity value was not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.61
TARGET ORGANS AND TOXIC CRITICAL EFFECTS FOR SEGREGATED HAZARD INDICES FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Target Organ Toxic Critical Effect Source Target Organ Toxic Critical Effect Source

Trichloroethene 0.1 0.9 Heart Increased fetal cardiac malformations in Sprague-
Dawley rats IRIS Thymus Decreased thymus weight in female B6C3F1 mice 

(immunotoxicity) IRIS

1-Methylnaphthalene 0.008 -- Respiratory Increased incidence of pulmonary alveolar 
proteinosis ATSDR Final -- -- --

2-Methylnaphthalene 0.2 -- Lungs Pulmonary alveolar proteinosis IRIS -- -- --
Bis(2-chloroethyl)ether -- -- -- -- -- -- -- --
Benzo(a)pyrene
[B(a)P Equivalent 
Concentration]

0.1 0.03 Developmental Neurobehavioral changes IRIS Developmental Decreased embryo/fetal survival IRIS

Aroclor-1260 -- -- -- -- -- -- -- --
Antimony 0.3 -- Whole body Longevity, blood glucose, and cholesterol IRIS -- -- --

Arsenic 0.6 0.0007 Cardiovascular 
and Dermal

Hyperpigmentation, keratosis and possible 
vascular complications IRIS -- -- --

Cobalt 0.3 0.0009 Thyroid Decreased iodine uptake PPRTV 
Current Respiratory Tract; Lung Irritation; Decreased function PPRTV Current

Manganese 0.02 0.003 Nervous CNS effects IRIS Nervous Impairment of neurobehavioral function IRIS

Mercury -- -- -- -- -- Nervous
Hand tremor; increases in memory disturbances; 

slight subjective and objective evidence of 
autonomic dysfunction

IRIS

Vanadium 0.2 0.0006 Dermal Decreased hair cystine

SURROGAT
E. See 

Vanadium 
Pentoxide. 

MW 
contribution 
adjustment.

Respiratory

hyperplasia of alveolar and bronchiolar epithelium, 
degeneration and hyperplasia of epiglottis 

epithelium, and goblet cell hyperplasia in nasal 
respiratory epithelium

ATSDR Final

(1) See Table G.2.68 for hazard indices.
(2) ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/)
IRIS - Integrated Risk Information System (http://www.epa.gov/IRIS/)
PPRTV - Provisional Peer Reviewed Toxicity Values for Superfund (http://hhpprtv.ornl.gov/)

Constituent

Child Ingestion + 
Dermal Hazard Index 

(1)

Inhalation 
Hazard Index 

(1)

Ingestion + Dermal Inhalation 
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Table G.2.62
NONCANCER HAZARDS SEPARATED BY TARGET ORGAN FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 1
Parcel 83
Fort Monmouth, New Jersey

Target Organ

Constituent Groupings for 
Ingestion + Dermal 
Exposure Pathways

Ingestion + Dermal 
Hazard Index (1)

Constituent Groupings for 
Inhalation Exposure 

Pathways
Inhalation Hazard 

Index (1)
Summed Segregated 

Hazard Index (2)

Trichloroethene 0.1
Arsenic 0.6
Arsenic 0.6

Vanadium 0.2
Develomental BaP 0.1 BaP 0.03 0.1

Manganese 0.003
Mercury --

1-Methylnaphthalene 0.008 Cobalt 0.0009
2-Methylnaphthalene 0.2 Vanadium 0.0006

Thymus N/A N/A Trichloroethene 0.9 0.9
Thyroid Cobalt 0.3 N/A N/A 0.3

Whole Body Antimony 0.3 N/A N/A 0.3

(1) See Table G.2.69.
(2) Sum of the ingestion+dermal and inhalation hazard indices for the applicable target organ.
-- Hazard not calculated because analyte was not detected at the exposure area.
N/A - Not applicable. Does not have a toxicity value for the exposure pathway.

Dermal N/A N/A 0.8

Cardiovascular system N/A N/A 0.8

Nervous Manganese 0.02 0.02

Respiratory system 0.2
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Table G.2.63
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 100 mg/day

Soil Ingestion Rate - child IRSchild 200 mg/day
Age-adjusted soil ingestion factor IFSadj 105 (mg-year)/(kg-day)
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic Ingestion - 
Child

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total

Hazard 
Quotient - 

Child
% of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.38 U Max -- (6) -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 4.6E-07 0.0000041 0.00000038 2.9E-02 7.0E-02 1.3E-08 0.017% 0.000058 0.0036% 0.0000055 0.0036%
2-Methylnaphthalene 91-57-6 0.29 J Max -- 0.0000037 0.00000035 -- 4.0E-03 -- -- 0.00093 0.057% 0.000087 0.057%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 3.5E-07 -- -- 1.1E+00 -- 3.8E-07 0.48% -- -- -- --
Polycyclic Aromatic Hydrocarbons

BaP-equivalent (5) 50-32-8 7.9 UCL 5.2E-05 (6) 0.00010 0.0000095 1.0E+00 3.0E-04 5.2E-05 66% 0.34 21% 0.032 21%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 3.2E-07 0.0000028 0.00000026 2.0E+00 2.0E-05 6.3E-07 0.80% 0.14 8.6% 0.013 8.6%
Aroclor-1260 11096-82-5 0.8 Max 1.2E-06 -- -- 2.0E+00 -- 2.3E-06 2.9% -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- 0.000083 0.0000078 -- 4.0E-04 -- -- 0.21 13% 0.019 13%
Arsenic 7440-38-2 10.8 Max 1.6E-05 0.00014 0.000013 1.5E+00 3.0E-04 2.3E-05 30% 0.46 28% 0.043 28%
Cobalt 7440-48-4 5.07 Max -- 0.000065 0.0000061 -- 3.0E-04 -- -- 0.22 13% 0.020 13%
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 104 Max -- 0.0013 0.00012 -- 5.0E-03 -- -- 0.27 16% 0.025 16%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 8E-05 100% 2 100% 0.2 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.72 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Carcinogenic Ingestionage-adj

(mg/kg-day)

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.64
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 100 mg/day
Soil Ingestion Rate - child IRSchild 200 mg/day
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg)

Carcinogenic 
Ingestion

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.4 2.5E-06 4.6E-02 1.2E-07
BaP-equivalent (5) 50-32-8 7.9 5.2E-05 1.0E+00 5.2E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.65
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 6032 cm2

Exposed Skin Surface Area - child SAchild 2690 cm2 where:
Age-adjusted dermal contact factor SFSadj 321 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.07 mg/cm2

Adherence Factor - child AFchild 0.2 mg/cm2 Carcinogenic Risk:
Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups:
Averaging Time – noncarcinogens, child ATnc - child 2190 days where:
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Noncarcinogenic 

Hazard:
Body Weight - child BWchild 15 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where:
Conversion Factor-soil CFs 0.000001 kg/mg where:
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic DAD  - 
Child

(mg/kg-day) 

Noncarcinogenic DAD  -
Adult

(mg/kg-day) 
Cancer Risk % of Total Hazard Quotient - 

Child % of Total
Hazard 

Quotient - 
Adult

% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.38 U Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.32 J Max 0.13 2.9E-02 7.0E-02 1.8E-07 1.4E-06 2.1E-07 5.3E-09 0.023% 0.000020 0.010% 0.0000030 0.010%
2-Methylnaphthalene 91-57-6 0.29 J Max 0.13 -- 4.0E-03 -- 1.3E-06 1.9E-07 -- -- 0.00032 0.16% 0.000048 0.16%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 7.9 UCL 0.13 1.0E+00 3.0E-04 1.9E-05 (6) 3.5E-05 5.2E-06 1.9E-05 85% 0.12 57% 0.017 57%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 0.14 2.0E+00 2.0E-05 1.4E-07 1.1E-06 1.6E-07 2.7E-07 1.2% 0.053 25% 0.0078 25%
Aroclor-1260 11096-82-5 0.8 Max 0.14 2.0E+00 -- 4.9E-07 -- -- 9.8E-07 4.3% -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 10.8 Max 0.03 1.5E+00 3.0E-04 1.4E-06 1.1E-05 1.6E-06 2.1E-06 9.4% 0.037 18% 0.0055 18%
Cobalt 7440-48-4 5.07 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 292 U Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 104 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 2E-05 100% 0.2 100% 0.03 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.74 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.66
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.07 mg/cm2
Adherence Factor - child AFchild 0.2 mg/cm2
Exposed Skin Surface Area - adult SAadult 6032 cm2
Exposed Skin Surface Area - child SAchild 2690 cm2
Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs 
(3) ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.4 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 7.9 1.3E-01 1.9E-05 1.0E+00 1.9E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.67
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in air (Ca) Ca chemical-specific µg/m3

COPC in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - inhalation EDinh 26 years
Exposure Time ET 1 unitless Where for inorganics, Ca calculated as:
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 9490 days
Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max  Csat 

(5)

(mg/kg)
Is Cs ≤ Csat? 

(5)

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

 (µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard 

Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 0.38 U Max -- -- 3.1E+03 -- -- (8) -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 3.9E+02 Yes 8.2E+04 3.9E-03 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 0.29 J Max -- -- 8.1E+04 3.6E-03 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 5.1E+03 Yes 5.9E+04 4.0E-03 1.4E-03 -- 3.3E-04 -- 4.7E-07 61% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 7.9 UCL -- -- 3.3E+07 2.5E-04 2.6E-04 (8) 2.4E-04 6.0E-04 2.0E-06 1.5E-07 20% 0.12 36%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max -- -- 1.2E+06 1.9E-04 6.7E-05 -- 5.7E-04 -- 3.8E-08 4.9% -- --
Aroclor-1260 11096-82-5 0.8 Max -- -- 1.8E+06 4.4E-04 1.6E-04 -- 5.7E-04 -- 8.8E-08 11% -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- -- 5.1E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 10.8 Max -- -- -- 8.5E-06 3.0E-06 8.2E-06 4.3E-03 1.5E-05 1.3E-08 1.7% 0.00055 0.17%
Cobalt 7440-48-4 5.07 Max -- -- -- 4.0E-06 1.4E-06 3.8E-06 9.0E-03 6.0E-06 1.3E-08 1.6% 0.00064 0.20%
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max 3.1E+00 No 4.9E+04 6.4E-02 -- 6.2E-02 -- 3.0E-04 -- -- 0.21 63%
Vanadium 7440-62-2 104 Max -- -- -- 8.2E-05 -- 7.9E-05 -- 1.0E-04 -- -- 0.00079 0.24%

Cancer Risk Hazard Index
Pathway Sums: 8E-07 100% 0.3 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

(8) See Table G.2.76 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, or if no Csat value, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.68
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization Factor 
(5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 0.4 3.1E+03 1.2E-01 1.3E-01 4.1E-06 5.3E-07
BaP-equivalent (7) 50-32-8 7.9 3.3E+07 2.5E-04 2.6E-04 6.0E-04 1.5E-07

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.69
HUMAN HEALTH RISK EVALUATION SUMMARY FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - Child

Total Hazard 
Quotient - Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 0.38 U Max -- -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.32 J Max 1.3E-08 5.3E-09 -- 2E-08 0.000058 0.000020 0.0000055 0.0000030 -- 0.00008 0.000008
2-Methylnaphthalene 91-57-6 0.29 J Max -- -- -- -- 0.00093 0.00032 0.000087 0.000048 -- 0.001 0.0001
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 3.8E-07 -- 4.7E-07 9E-07 -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 7.9 UCL 5.2E-05 1.9E-05 1.5E-07 7E-05 0.34 0.12 0.032 0.017 0.12 0.6 0.2
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 6.3E-07 2.7E-07 3.8E-08 9E-07 0.14 0.053 0.013 0.0078 -- 0.2 0.02
Aroclor-1260 11096-82-5 0.8 Max 2.3E-06 9.8E-07 8.8E-08 3E-06 -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 6.5 Max -- -- -- -- 0.21 -- 0.019 -- -- 0.2 0.02
Arsenic 7440-38-2 10.8 Max 2.3E-05 2.1E-06 1.3E-08 3E-05 0.46 0.037 0.043 0.0055 0.00055 0.5 0.05
Cobalt 7440-48-4 5.07 Max -- -- 1.3E-08 1E-08 0.22 -- 0.020 -- 0.00064 0.2 0.02
Manganese 7439-96-5 292 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- 0.21 0.2 0.2
Vanadium 7440-62-2 104 Max -- -- -- -- 0.27 -- 0.025 -- 0.00079 0.3 0.03

Pathway Risk 8E-05 2E-05 8E-07 -- 2 0.2 0.2 0.03 0.3 -- --

Total Risk 1E-04 Hazard Index 2 0.5

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.
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Table G.2.70
TARGET ORGANS AND TOXIC CRITICAL EFFECTS FOR SEGREGATED HAZARD INDICES FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Target Organ Toxic Critical Effect Source Target Organ Toxic Critical Effect Source

Trichloroethene -- -- Heart Increased fetal cardiac malformations in Sprague-
Dawley rats IRIS Thymus Decreased thymus weight in female B6C3F1 mice 

(immunotoxicity) IRIS

1-Methylnaphthalene 0.00008 -- Respiratory Increased incidence of pulmonary alveolar 
proteinosis ATSDR Final -- -- --

2-Methylnaphthalene 0.001 -- Lungs Pulmonary alveolar proteinosis IRIS -- -- --
Bis(2-chloroethyl)ether -- -- -- -- -- -- -- --
Benzo(a)pyrene
[B(a)P Equivalent 
Concentration]

0.5 0.1 Developmental Neurobehavioral changes IRIS Developmental Decreased embryo/fetal survival IRIS

Aroclor-1254 0.1 -- Whole Body

Ocular exudate, inflamed and prominent 
Meibomian glands, distorted growth of finger and 

toe nails; decreased antibody (IgG and IgM) 
response to sheep erythrocytes

IRIS -- -- --

Aroclor-1260 -- -- -- -- -- -- -- --
Antimony 0.2 -- Whole body Longevity, blood glucose, and cholesterol IRIS -- -- --

Arsenic 0.5 0.0005 Cardiovascular 
and Dermal

Hyperpigmentation, keratosis and possible 
vascular complications IRIS -- -- --

Cobalt 0.2 0.0006 Thyroid Decreased iodine uptake PPRTV 
Current Respiratory Tract; Lung Irritation; Decreased function PPRTV Current

Manganese -- -- Nervous CNS effects IRIS Nervous Impairment of neurobehavioral function IRIS

Mercury -- 0.2 -- -- -- Nervous
Hand tremor; increases in memory disturbances; 

slight subjective and objective evidence of 
autonomic dysfunction

IRIS

Vanadium 0.3 0.0008 Dermal Decreased hair cystine

SURROGAT
E. See 

Vanadium 
Pentoxide. 

MW 
contribution 
adjustment.

Respiratory

hyperplasia of alveolar and bronchiolar epithelium, 
degeneration and hyperplasia of epiglottis 

epithelium, and goblet cell hyperplasia in nasal 
respiratory epithelium

ATSDR Final

(1) See Table G.2.77 for hazard indices.
(2) ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/)
IRIS - Integrated Risk Information System (http://www.epa.gov/IRIS/)
PPRTV - Provisional Peer Reviewed Toxicity Values for Superfund (http://hhpprtv.ornl.gov/)

Constituent

Child Ingestion + 
Dermal Hazard Index 

(1)

Inhalation 
Hazard Index 

(1)

Ingestion + Dermal Inhalation 
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Table G.2.71
NONCANCER HAZARDS SEPARATED BY TARGET ORGAN FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 2
Parcel 83
Fort Monmouth, New Jersey

Target Organ

Constituent Groupings for 
Ingestion + Dermal 
Exposure Pathways

Ingestion + Dermal 
Hazard Index (1)

Constituent Groupings for 
Inhalation Exposure 

Pathways
Inhalation Hazard 

Index (1)
Summed Segregated 

Hazard Index (2)

Trichloroethene --
Arsenic 0.5
Arsenic 0.5

Vanadium 0.3
Develomental BaP 0.5 BaP 0.1 0.6

Manganese --
Mercury 0.2

1-Methylnaphthalene 0.00008 Cobalt 0.0006
2-Methylnaphthalene 0.001 Vanadium 0.0008

Thymus N/A N/A Trichloroethene -- --
Thyroid Cobalt 0.2 N/A N/A 0.2

Aroclor-1254 0.1
Antimony 0.2

(1) See Table G.2.78.
(2) Sum of the ingestion+dermal and inhalation hazard indices for the applicable target organ.
-- Hazard not calculated because analyte was not detected at the exposure area.
N/A - Not applicable. Does not have a toxicity value for the exposure pathway.

Whole Body N/A N/A 0.3

Nervous Manganese -- 0.2

Respiratory system 0.003

Dermal N/A N/A 0.8

Cardiovascular system N/A N/A 0.5
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Table G.2.72
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of carcinogenic COPCs in soil for multiple age groups simultaneously:
Soil Ingestion Rate - adult IRSadult 100 mg/day

Soil Ingestion Rate - child IRSchild 200 mg/day
Age-adjusted soil ingestion factor IFSadj 105 (mg-year)/(kg-day)
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Conversion Factor-soil CFs 0.000001 kg/mg where:
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, child ATnc - child 2190 days
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days Incidental ingestion of noncarcinogenic COPCs in soil for separate age groups:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Fraction Ingested FI 1 unitless
Oral Reference Dose RfDo chemical-specific mg/kg-day

Carcinogenic Risk:

Noncarcinogenic Hazard:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Noncarcinogenic Ingestion - 
Child

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total

Hazard 
Quotient - 

Child
% of Total

Hazard 
Quotient - 

Adult
% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.34 U Max -- (6) -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.036 Max 5.2E-08 0.00000046 0.000000043 2.9E-02 7.0E-02 1.5E-09 0.0029% 0.0000066 0.00047% 0.00000062 0.00047%
2-Methylnaphthalene 91-57-6 0.86 J Max -- 0.000011 0.0000010 -- 4.0E-03 -- -- 0.0027 0.20% 0.00026 0.20%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons

BaP-equivalent (5) 50-32-8 4.2 UCL 2.8E-05 (6) 0.000054 0.0000050 1.0E+00 3.0E-04 2.8E-05 53% 0.18 13% 0.017 13%
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max -- -- -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 11.3 UCL 1.6E-05 0.00014 0.000014 1.5E+00 3.0E-04 2.4E-05 47% 0.48 34% 0.045 34%
Cobalt 7440-48-4 10.1 Max -- 0.00013 0.000012 -- 3.0E-04 -- -- 0.43 31% 0.040 31%
Manganese 7439-96-5 266 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- 0.0016 0.00015 -- 5.0E-03 -- -- 0.31 22% 0.029 22%

Cancer Risk Hazard Index Hazard Index
 Pathway Sums: 5E-05 100% 1 100% 0.1 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.81 for mutagenic mode of action ingestion intake calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Carcinogenic Ingestionage-adj

(mg/kg-day)

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.73
MUTAGENIC MODE OF ACTION -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Risk Equation

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil (Cs) Cs chemical-specific mg/kg
Soil Ingestion Rate - adult IRSadult 100 mg/day
Soil Ingestion Rate - child IRSchild 200 mg/day
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg

COPC (1) CAS Number (2) Cs (3)

(mg/kg)

Carcinogenic 
Ingestion

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 2.2E-06 4.6E-02 1.0E-07
BaP-equivalent (5) 50-32-8 4.2 2.8E-05 1.0E+00 2.8E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.74
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Dermal absorbed dose for carcinogenic COPCs in soil for multiple age groups simultaneously:
COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - adult EDadult 20 years
Exposure Duration - child EDchild 6 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 6032 cm2

Exposed Skin Surface Area - child SAchild 2690 cm2 where:
Age-adjusted dermal contact factor SFSadj 321 (mg-year)/(kg-event)
Adherence Factor - adult AFadult 0.07 mg/cm2

Adherence Factor - child AFchild 0.2 mg/cm2 Carcinogenic Risk:
Dermal Absorption Factor ABSd chemical-specific unitless
Averaging Time – carcinogens ATc 25550 days Dermal absorbed dose of noncarcinogenic COPCs in soil for separate age groups:
Averaging Time – noncarcinogens, child ATnc - child 2190 days where:
Averaging Time – noncarcinogens, adult ATnc - adult 7300 days

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Noncarcinogenic 

Hazard:
Body Weight - child BWchild 15 kg

Oral Reference Dose Adjusted for GI Absorption RfDd chemical-specific mg/kg-day where:
Conversion Factor-soil CFs 0.000001 kg/mg where:
Fraction of contaminantt absorbed in 
gastrointestinal tract GIABS chemical-specific unitless
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABSd 

(4)

(unitless)
SFd 

(4)

(mg/kg-day)-1 
RfDd 

(4)

(mg/kg-day) 

Carcinogenic
DAD

(mg/kg-day)

Noncarcinogenic DAD  - 
Child

(mg/kg-day) 

Noncarcinogenic DAD  -
Adult

(mg/kg-day) 
Cancer Risk % of Total Hazard Quotient - 

Child % of Total
Hazard 

Quotient - 
Adult

% of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 0.34 U Max -- 4.6E-02 5.0E-04 -- (6) -- -- -- -- -- -- -- --
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 0.036 Max 0.13 2.9E-02 7.0E-02 2.1E-08 1.6E-07 2.4E-08 6.0E-10 0.0047% 0.0000023 0.0022% 0.00000034 0.0022%
2-Methylnaphthalene 91-57-6 0.86 J Max 0.13 -- 4.0E-03 -- 3.8E-06 5.7E-07 -- -- 0.0010 0.94% 0.00014 0.94%
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- 1.1E+00 -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 4.2 UCL 0.13 1.0E+00 3.0E-04 1.0E-05 (6) 1.9E-05 2.8E-06 1.0E-05 82% 0.063 61% 0.0092 61%
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max 0.14 2.0E+00 -- -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- 6.0E-05 -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 11.3 UCL 0.03 1.5E+00 3.0E-04 1.5E-06 1.2E-05 1.7E-06 2.2E-06 18% 0.039 38% 0.0057 38%
Cobalt 7440-48-4 10.1 Max -- -- 3.0E-04 -- -- -- -- -- -- -- -- --
Manganese 7439-96-5 266 U Max -- -- 1.4E-01 -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- 1.3E-04 -- -- -- -- -- -- -- -- --

Cancer Risk Hazard Index Hazard Index

 Pathway Sums: 1E-05 100% 0.1 100% 0.02 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(6) See Table G.2.83 for mutagenic mode of action dermal contact calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.75
MUTAGENIC MODE OF ACTION --  DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Equations

Mutagenic Risk:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg
Adherence Factor - adult AFadult 0.07 mg/cm2
Adherence Factor - child AFchild 0.2 mg/cm2
Exposed Skin Surface Area - adult SAadult 6032 cm2
Exposed Skin Surface Area - child SAchild 2690 cm2
Dermal Absorption Factor ABS chemical-specific unitless
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Body Weight - adult BWadult 80 kg
Body Weight - child BWchild 15 kg
Dermal Absorbed Dose DAD chemical-specific mg/kg-day

Oral Slope Factor Adjusted for GI Absorption SFd chemical-specific (mg/kg-day)-1

COPC (1) CAS Number (2) Cs 
(3) ABS (4)

(unitless)
Carcinogenic DAD

(mg/kg-day)
SFd 

(mg/kg-day)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 -- -- 4.6E-02 --
BaP-equivalent (5) 50-32-8 4.2 1.3E-01 1.0E-05 1.0E+00 1.0E-05

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
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Table G.2.76
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15') 
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units Exposure concentration in air for soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in air (Ca) Ca chemical-specific µg/m3

COPC in surface soil (Cs) Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration - inhalation EDinh 26 years
Exposure Time ET 1 unitless Where for inorganics, Ca calculated as:
Averaging Time – carcinogens ATc 25550 days
Averaging Time - noncarcinogens, inhalation ATnc - inh 9490 days
Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)-1

Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)  CAS Number (3) Cs 
(4) 

(mg/kg)
UCL or Max  Csat 

(5)

(mg/kg)
Is Cs ≤ Csat? 

(5)

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

 (µg/m3)-1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard 

Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 0.34 U Max -- -- 3.1E+03 -- -- (8) -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.036 Max 3.9E+02 Yes 8.2E+04 4.4E-04 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 0.86 J Max -- -- 8.1E+04 1.1E-02 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- 5.9E+04 -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 4.2 UCL -- -- 3.3E+07 1.3E-04 1.4E-04 (8) 1.3E-04 6.0E-04 2.0E-06 8.2E-08 68% 0.063 96%
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max -- -- 1.8E+06 -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 11.3 UCL -- -- -- 8.9E-06 3.2E-06 8.6E-06 4.3E-03 1.5E-05 1.4E-08 11% 0.00057 0.87%
Cobalt 7440-48-4 10.1 Max -- -- -- 8.0E-06 2.8E-06 7.6E-06 9.0E-03 6.0E-06 2.6E-08 21% 0.0013 1.9%
Manganese 7439-96-5 266 U Max -- -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- 4.9E+04 -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- -- 9.7E-05 -- 9.3E-05 -- 1.0E-04 -- -- 0.00093 1.4%

Cancer Risk Hazard Index
Pathway Sums: 1E-07 100% 0.1 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

(8) See Table G.2.85 for mutagenic mode of action inhalation calculation and risk calculation.
  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, or if no Csat value, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.77
MUTAGENIC MODE OF ACTION -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Equations

where:

Exposure Assumptions
Receptor UU/UE RECEPTOR
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3

COPC Concentration in Soil Cs chemical-specific mg/kg
Exposure Frequency EF 350 days/year
Exposure Duration, 0 to 2 years of age ED0-2 2 years
Exposure Duration, 2 to 6 years of age ED2-6 4 years
Exposure Duration, 6 to 16 years of age ED6-16 10 years
Exposure Duration, 16 to 30 years of age ED16-30 14 years
Exposure Time ET 1 unitless
Averaging Time – carcinogens ATc 25550 days
Inhalation Unit Risk IUR chemical-specific (µg/m3)-1

Volatilization Factor VF chemical-specific m3/kg
Particulate emission factor (1) PEF 1.27E+09 m3/kg
Exposure concentration in air EC(air) chemical-specific µg/m3

COPC (2) CAS Number (3) Cs 
(4)

(mg/kg)

Volatilization Factor 
(5)

(m3/kg)

Ca

(µg/m3) 

Carcinogenic 
EC(air)
(µg/m3)

IUR (6)

(µg/m3)-1 Cancer Risk

Trichloroethene 79-01-6 0.3 3.1E+03 1.1E-01 1.1E-01 4.1E-06 4.7E-07
BaP-equivalent (7) 50-32-8 4.2 3.3E+07 1.3E-04 1.4E-04 6.0E-04 8.2E-08

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

(5) Human Health Toxicity Values shown in Table G.2.11.  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
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Table G.2.78
HUMAN HEALTH RISK EVALUATION SUMMARY FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

COPC 
(1) CAS Number (2)

Cs 
(3) 

(mg/kg) UCL or Max

Age -adjusted 
Ingestion 

Carcinogenic 
Risk 

Age-adjusted 
Dermal 

Carcinogenic 
Risk 

Age-adjusted 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Child 
Ingestion 
Hazard 

Quotient 

Child Dermal 
Hazard 

Quotient 

Adult 
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Inhalation 
Hazard 

Quotient

Total Hazard 
Quotient - Child

Total Hazard 
Quotient - Adult

Volatile Organic Compounds
Trichloroethene 79-01-6 0.34 U Max -- -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 0.036 Max 1.5E-09 6.0E-10 -- 2E-09 0.0000066 0.0000023 0.00000062 0.00000034 -- 0.000009 0.000001
2-Methylnaphthalene 91-57-6 0.86 J Max -- -- -- -- 0.0027 0.0010 0.00026 0.00014 -- 0.004 0.0004
Bis(2-chloroethyl)ether 111-44-4 1.2 U Max -- -- -- -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 4.2 UCL 2.8E-05 1.0E-05 8.2E-08 4E-05 0.18 0.063 0.017 0.0092 0.063 0.3 0.09
PCBs
Aroclor-1260 11096-82-5 0.0042 U Max -- -- -- -- -- -- -- -- -- -- --
Inorganics
Antimony 7440-36-0 0.543 U Max -- -- -- -- -- -- -- -- -- -- --
Arsenic 7440-38-2 11.3 UCL 2.4E-05 2.2E-06 1.4E-08 3E-05 0.48 0.039 0.045 0.0057 0.00057 0.5 0.05
Cobalt 7440-48-4 10.1 Max -- -- 2.6E-08 3E-08 0.43 -- 0.040 -- 0.0013 0.4 0.04
Manganese 7439-96-5 266 U Max -- -- -- -- -- -- -- -- -- -- --
Mercury 7439-97-6 0.119 U Max -- -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- -- -- 0.31 -- 0.029 -- 0.00093 0.3 0.03

Pathway Risk 5E-05 1E-05 1E-07 -- 1 0.1 0.1 0.02 0.07 -- --

Total Risk 6E-05 Hazard Index 2 0.2

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.
(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.
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Table G.2.79
TARGET ORGANS AND TOXIC CRITICAL EFFECTS FOR SEGREGATED HAZARD INDICES FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Target Organ Toxic Critical Effect Source Target Organ Toxic Critical Effect Source

Trichloroethene -- -- Heart Increased fetal cardiac malformations in Sprague-
Dawley rats IRIS Thymus Decreased thymus weight in female B6C3F1 mice 

(immunotoxicity) IRIS

1-Methylnaphthalene 0.000009 -- Respiratory Increased incidence of pulmonary alveolar 
proteinosis ATSDR Final -- -- --

2-Methylnaphthalene 0.004 -- Lungs Pulmonary alveolar proteinosis IRIS -- -- --
Bis(2-chloroethyl)ether -- -- -- -- -- -- -- --
Benzo(a)pyrene
[B(a)P Equivalent 
Concentration]

0.2 0.06 Developmental Neurobehavioral changes IRIS Developmental Decreased embryo/fetal survival IRIS

Aroclor-1260 -- -- -- -- -- -- -- --
Antimony -- -- Whole body Longevity, blood glucose, and cholesterol IRIS -- -- --

Arsenic 0.5 0.0006 Cardiovascular 
and Dermal

Hyperpigmentation, keratosis and possible 
vascular complications IRIS -- -- --

Cobalt 0.4 0.001 Thyroid Decreased iodine uptake PPRTV 
Current Respiratory Tract; Lung Irritation; Decreased function PPRTV Current

Manganese -- -- Nervous CNS effects IRIS Nervous Impairment of neurobehavioral function IRIS

Mercury -- -- -- -- -- Nervous
Hand tremor; increases in memory disturbances; 

slight subjective and objective evidence of 
autonomic dysfunction

IRIS

Vanadium 0.3 0.0009 Dermal Decreased hair cystine

SURROGAT
E. See 

Vanadium 
Pentoxide. 

MW 
contribution 
adjustment.

Respiratory

hyperplasia of alveolar and bronchiolar epithelium, 
degeneration and hyperplasia of epiglottis 

epithelium, and goblet cell hyperplasia in nasal 
respiratory epithelium

ATSDR Final

(1) See Table G.2.86 for hazard indices.
(2) ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/)
IRIS - Integrated Risk Information System (http://www.epa.gov/IRIS/)
PPRTV - Provisional Peer Reviewed Toxicity Values for Superfund (http://hhpprtv.ornl.gov/)

Constituent

Child Ingestion + 
Dermal Hazard Index 

(1)

Inhalation 
Hazard Index 

(1)

Ingestion + Dermal Inhalation 
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Table G.2.80
NONCANCER HAZARDS SEPARATED BY TARGET ORGAN FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UU/UE RECEPTOR
EXPOSURE AREA 3
Parcel 83
Fort Monmouth, New Jersey

Target Organ

Constituent Groupings for 
Ingestion + Dermal 
Exposure Pathways

Ingestion + Dermal 
Hazard Index (1)

Constituent Groupings for 
Inhalation Exposure 

Pathways
Inhalation Hazard 

Index (1)
Summed Segregated 

Hazard Index (2)

Trichloroethene --
Arsenic 0.5
Arsenic 0.5

Vanadium 0.3
Develomental BaP 0.2 BaP 0.06 0.3

Manganese --
Mercury --

1-Methylnaphthalene 0.000009 Cobalt 0.001
2-Methylnaphthalene 0.004 Vanadium 0.0009

Thymus N/A N/A Trichloroethene -- --
Thyroid Cobalt 0.4 N/A N/A 0.4

Whole Body Antimony -- N/A N/A --

(1) See Table G.2.87.
(2) Sum of the ingestion+dermal and inhalation hazard indices for the applicable target organ.
-- Hazard not calculated because analyte was not detected at the exposure area.
N/A - Not applicable. Does not have a toxicity value for the exposure pathway.

Nervous Manganese -- --

Respiratory system 0.006

Dermal N/A N/A 0.8

Cardiovascular system N/A N/A 0.5
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Table G.2.81
RISK AND HAZARD ESTIMATES -- INCIDENTAL INGESTION OF COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UTILITY WORKER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Incidental ingestion of noncarcinogenic and carcinogenic COPCs in soil:
Soil Ingestion Rate - adult IRSadult 330 mg/day
Exposure Frequency EF 30 days/year
Exposure Duration - adult EDadult 1 years
Conversion Factor-soil CFs 0.000001 kg/mg
Averaging Time – carcinogens ATc 25550 days
Averaging Time – noncarcinogens, adult ATnc - adult 365 days Carcinogenic Risk:
Oral Slope Factor SFo chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Oral Reference Dose RfDo chemical-specific mg/kg-day Noncarcinogenic Hazard:
Fraction Ingested FI 1 unitless

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg) 
UCL or Max

Carcinogenic 
Ingestion

(mg/kg-day)

Noncarcinogenic 
Ingestion - Adult

(mg/kg-day)

SFo (4)

(mg/kg-day)-1 
RfDo (4)

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient -

Adult % of Total

Volatile Organic Compounds

Trichloroethene 79-01-6 5.8 Max 2.8E-08 2.0E-06 4.6E-02 5.00E-04 1.3E-09 0.42% 0.0039 4.3%
Semivolatile Organic Compounds

1-Methylnaphthalene 90-12-0 31 Max 1.5E-07 1.1E-05 2.9E-02 7.00E-02 4.4E-09 1.4% 0.00015 0.16%
2-Methylnaphthalene 91-57-6 53 Max -- 1.8E-05 -- 4.00E-03 -- -- 0.0045 4.9%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 1.2E-09 -- 1.1E+00 -- 1.3E-09 0.42% -- --
Polycyclic Aromatic Hydrocarbons

BaP-equivalent (5) 50-32-8 18 Max 8.7E-08 6.1E-06 1.0E+00 3.00E-04 8.7E-08 29% 0.020 22%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 1.1E-09 7.5E-08 2.0E+00 2.00E-05 2.1E-09 0.70% 0.0037 4.1%
Aroclor-1260 11096-82-5 0.8 Max 3.9E-09 -- 2.0E+00 -- 7.7E-09 2.5% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- 2.9E-06 -- 4.00E-04 -- -- 0.0071 7.8%
Arsenic 7440-38-2 27.6 Max 1.3E-07 9.4E-06 1.5E+00 3.00E-04 2.0E-07 66% 0.031 34%
Cobalt 7440-48-4 10.1 Max -- 3.4E-06 -- 3.00E-04 -- -- 0.011 12.5%
Manganese 7439-96-5 230 Max -- 7.8E-05 -- 1.40E-01 -- -- 0.00056 0.61%
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- 4.2E-05 -- 5.00E-03 -- -- 0.0083 9.1%

Cancer Risk Hazard Index
Pathway Sums: 3E-07 100% 0.1 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

  -- = value not calculated because analyte not detected, or because toxicity data not available.

(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

      
  adult

Sadultadults

BWAT
FICFEDEFIRSC

Ingestion

  oSFIngestionRisk 

oRfDIngestionHQ 
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Table G.2.82
RISK AND HAZARD ESTIMATES -- DERMAL CONTACT WITH COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UTILITY WORKER
Parameter Abbreviation Value Units
COPC Concentration in Soil Cs chemical-specific mg/kg Dermal absorbed dose of noncarcinogenic and carcinogenic COPCs in soil:
Exposure Frequency EF 30 days/year
Exposure Duration - adult EDadult 1 years
Event Frequency EV 1 events/day
Exposed Skin Surface Area - adult SAadult 3470 cm2
Adherence Factor - adult AFadult 0.2 mg/cm2
Dermal Absorption Factor ABS chemical-specific unitless where:
Averaging Time – carcinogens ATc 25550 days

Averaging Time – noncarcinogens, 
adult ATnc - adult 365 days Carcinogenic Risk:
Oral Slope Factor Adjusted for GI 
Absorption SFd chemical-specific (mg/kg-day)-1

Body Weight - adult BWadult 80 kg
Oral Reference Dose Adjusted for GI 
Absorption RfDd chemical-specific mg/kg-day
Conversion Factor-soil CFs 0.000001 kg/mg Noncarcinogenic Hazard:
Dermal Absorbed Dose DAD chemical-specific mg/kg-day
Absorbed dose per event DAevent chemical-specific mg/cm2-event where:

COPC (1) CAS Number (2) Cs 
(3)

(mg/kg)
UCL or Max ABS (4)

(unitless)
SFd

 (4)

(mg/kg-day)-1
RfDd 

(4)

(mg/kg-day)
DAevent

(mg/cm2-event)

Carcinogenic 
DAD 

(mg/kg-day)

Noncarcinogenic 
DAD

(mg/kg-day)
Cancer Risk % of Total Hazard Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max -- 4.6E-02 5.0E-04 -- -- -- -- -- -- --
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 31 Max 0.13 2.9E-02 7.0E-02 8.1E-07 4.1E-08 2.9E-06 1.2E-09 2.9% 0.000041 0.41%
2-Methylnaphthalene 91-57-6 53 Max 0.13 -- 4.0E-03 1.4E-06 -- 4.9E-06 -- -- 0.0012 12%
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max -- 1.1E+00 -- -- -- -- -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (5) 50-32-8 18 Max 0.13 1.0E+00 3.0E-04 4.7E-07 2.4E-08 1.7E-06 2.4E-08 59% 0.0056 56%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 0.14 2.0E+00 2.0E-05 6.2E-09 3.1E-10 2.2E-08 6.3E-10 1.5% 0.0011 11%
Aroclor-1260 11096-82-5 0.8 Max 0.14 2.0E+00 -- 2.2E-08 1.1E-09 -- 2.3E-09 5.6% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- 6.0E-05 -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max 0.03 1.5E+00 3.0E-04 1.7E-07 8.4E-09 5.9E-07 1.3E-08 31% 0.0020 20%
Cobalt 7440-48-4 10.1 Max -- -- 3.0E-04 -- -- -- -- -- -- --
Manganese 7439-96-5 230 Max -- -- 1.4E-01 -- -- -- -- -- -- --
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- -- -- -- --
Vanadium 7440-62-2 123 Max -- -- 1.3E-04 -- -- -- -- -- -- --

Cancer Risk Hazard Index
Pathway Sums: 4E-08 100% 0.01 100%

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

  -- = value not calculated because analyte not detected, or because toxicity data not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.
(4) Human Health Toxicity Values shown in Table G.2.11.  
(5) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

dRfDADHQ 
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Table G.2.83
RISK AND HAZARD ESTIMATES -- INHALATION OF VOLATILES/FUGITIVE DUST FROM COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

Exposure Assumptions Equations
Receptor UTILITY WORKER
Parameter Abbreviation Value Units
COPC in air Ca chemical-specific µg/m3 Exposure concentration in air for  soil particulates and vapors emitted from soil for carcinogens and noncarcinogens:
COPC in surface soil Cs chemical-specific mg/kg
Exposure Frequency EF 30 days/year
Exposure Duration - adult EDadult 1 years
Exposure Time ET 0.33 unitless
Averaging Time – carcinogens ATC 25550 days Where for inorganics, Ca calculated as:

Averaging Time – noncarcinogens, adult ATnc - adult 365 days

Inhalation Unit Risk  (IUR) IUR chemical-specific (µg/m3)‐1 Carcinogenic Risk:
Inhalation Reference Concentration (RfC) RfC chemical-specific mg/m3

Volatilization Factor (VF) VF chemical-specific m3/kg
Particulate emission factor (PEF) (1) PEF 1.27E+09 m3/kg
Soil saturation Csat chemical-specific mg/kg
Exposure concentration in air EC(air) chemical-specific µg/m3 Noncarcinogenic Hazard:

Where for organics with Cs > Csat, Ca calculated as:

COPC (2)

CAS Number (3)
Cs 

(4)

(mg/kg)
UCL or Max  Csat 

(5)

(mg/kg)
Is EPC ≤ Csat?

Volatilization 
Factor (6)

(m3/kg)

Ca

(µg/m3)

Carcinogenic 
EC(air)
(µg/m3)

Noncarcinogenic 
EC(air)
(µg/m3)

IUR (5)

(µg/m3)‐1
RfCi 

(5)

(mg/m3)
Cancer Risk % of Total Hazard 

Quotient % of Total

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 6.9E+02 Yes 3.1E+03 1.9E+00 7.3E-04 5.1E-02 4.1E-06 2.0E-03 3.0E-09 78% 0.025 65%
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 31 Max 3.9E+02 Yes 8.2E+04 3.8E-01 -- -- -- -- -- -- -- --
2-Methylnaphthalene 91-57-6 53 Max -- Yes 8.1E+04 6.5E-01 -- -- -- -- -- -- -- --
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 5.1E+03 Yes 5.9E+04 4.0E-03 1.6E-06 -- 3.3E-04 -- 5.2E-10 13% -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (7) 50-32-8 18 Max -- Yes 3.3E+07 5.6E-04 2.2E-07 1.5E-05 6.0E-04 2.0E-06 1.3E-10 3.4% 0.0076 19%
PCBs
Aroclor-1254 11097-69-1 0.22 J Max -- Yes 1.2E+06 1.9E-04 7.2E-08 -- 5.7E-04 -- 4.1E-11 1.1% -- --
Aroclor-1260 11096-82-5 0.8 Max -- Yes 1.8E+06 4.4E-04 1.7E-07 -- 5.7E-04 -- 9.6E-11 2.5% -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- Yes -- 6.6E-06 -- -- -- -- -- -- -- --
Arsenic 7440-38-2 27.6 Max -- Yes -- 2.2E-05 8.4E-09 5.9E-07 4.3E-03 1.5E-05 3.6E-11 0.95% 0.000039 0.101%
Cobalt 7440-48-4 10.1 Max -- Yes -- 8.0E-06 3.1E-09 2.2E-07 9.0E-03 6.0E-06 2.8E-11 0.73% 0.000036 0.092%
Manganese 7439-96-5 230 Max -- Yes -- 1.8E-04 -- 4.9E-06 -- 5.0E-05 -- -- 0.00010 0.25%
Mercury 7439-97-6 4.06 Max 3.1E+00 No 4.9E+04 6.4E-02 -- 1.7E-03 -- 3.0E-04 -- -- 0.0058 15%
Vanadium 7440-62-2 123 Max -- Yes -- 9.7E-05 -- 2.6E-06 -- 1.0E-04 -- -- 0.000026 0.067%

Cancer Risk Hazard Index
Pathway Sums: 4E-09 100% 0.04 100%

(1) PEF calculated as shown in Table G.2.9.
(2) COPC = Constituent of potential concern.
(3) CAS = Chemical Abstracts Service number.
(4) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

(6) See Table G.2.10 for VF calculation.  

  -- = value not calculated because analyte not detected, or because toxicity data not available.

Where for organics with Cs ≤ Csat, Ca calculated as:  

(5) Human Health Toxicity Values shown in Table G.2.11.  

(7) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  

  





 






PEFVFmg
gCC Sa

11000,1 

    










































VFmg
gC

PEFmg
gCC satSa

1000,11000,1 

   IURairECRiskinh 

 
  









mg
gRfC

airECHQinh 000,1

    
 AT

EDEFETCairEC a)(

  














PEFmg
gCC Sa

1000,1 

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.84
HUMAN HEALTH RISK EVALUATION SUMMARY FOR COMBINED SURFACE AND SUBSURFACE SOIL (0-15')
UTILITY WORKER
Parcel 83
Fort Monmouth, New Jersey

COPC (1) CAS Number (2)
Cs 

(3) 

(mg/kg) UCL or Max

Adult Only 
Ingestion 

Carcinogenic 
Risk 

Adult Only 
Dermal 

Carcinogenic 
Risk 

Adult Only 
Inhalation 

Carcinogenic 
Risk 

Total 
Carcinogenic 

Risk

Adult  
Ingestion 
Hazard 

Quotient 

Adult Dermal 
Hazard 

Quotient 

Adult 
Inhalation 

Hazard 
Quotient

Total 
Hazard 

Quotient

Volatile Organic Compounds
Trichloroethene 79-01-6 5.8 Max 1.3E-09 -- 3.0E-09 4E-09 0.0039 -- 0.025 0.03
Semivolatile Organic Compounds
1-Methylnaphthalene 90-12-0 31 Max 4.4E-09 1.2E-09 -- 6E-09 0.00015 0.000041 -- 0.0002
2-Methylnaphthalene 91-57-6 53 Max -- -- -- -- 0.0045 0.0012 -- 0.006
Bis(2-chloroethyl)ether 111-44-4 0.24 J Max 1.3E-09 -- 5.2E-10 2E-09 -- -- -- --
Polycyclic Aromatic Hydrocarbons
BaP-equivalent (4) 50-32-8 18 Max 8.7E-08 2.4E-08 1.3E-10 1E-07 0.020 0.0056 0.0076 0.03
PCBs
Aroclor-1254 11097-69-1 0.22 J Max 2.1E-09 6.3E-10 4.1E-11 3E-09 0.0037 0.0011 -- 0.005
Aroclor-1260 11096-82-5 0.8 Max 7.7E-09 2.3E-09 9.6E-11 1E-08 -- -- -- --
Inorganics
Antimony 7440-36-0 8.42 Max -- -- -- -- 0.0071 -- -- 0.007
Arsenic 7440-38-2 27.6 Max 2.0E-07 1.3E-08 3.6E-11 2E-07 0.031 0.0020 0.000039 0.03
Cobalt 7440-48-4 10.1 Max -- -- 2.8E-11 3E-11 0.011 -- 0.000036 0.01
Manganese 7439-96-5 230 Max -- -- -- -- 0.00056 -- 0.00010 0.0007
Mercury 7439-97-6 4.06 Max -- -- -- -- -- -- 0.0058 0.006
Vanadium 7440-62-2 123 Max -- -- -- -- 0.0083 -- 0.000026 0.008

Pathway Risk 3E-07 4E-08 4E-09 -- 0.1 0.01 0.04 --

Total Risk 3E-07 Hazard Index 0.1

(1) COPC = Constituent of potential concern.
(2) CAS = Chemical Abstracts Service number.

(4) See Tables G.2.4 and G.2.5 for B(a)P-equivalent calculation.  
-- Risk/hazard not calculated because toxicity value was not available.

(3) COPC concentration in Soil (Cs) is the 95% UCL or the maximum detected concentration.  See Table G.2.7.

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020



Table G.2.85
SUMMARY OF RISK AND HAZARD FOR SOIL
Parcel 83
Fort Monmouth, New Jersey

Target Organ
Segregated 

Hazard Index
UU/UE Receptor - Exposure Area 1

Cardiovascular system 0.7
Dermal 1

Developmental 0.4
Respiratory system 0.006

Thyroid 0.4
Cardiovascular system 0.8

Dermal 0.8
Developmental 0.1

Nervous 0.02
Respiratory system 0.2

Thymus 0.9
Thyroid 0.3

Whole Body 0.3
UU/UE Receptor - Exposure Area 2

Cardiovascular system 0.3
Dermal 0.5

Developmental 1
Nervous 0.2

Respiratory system 0.002
Thyroid 0.2

Whole Body 0.3
Cardiovascular system 0.5

Dermal 0.8
Developmental 0.6

Nervous 0.2
Respiratory system 0.003

Thyroid 0.2
Whole Body 0.3

RI ConclusionReceptor and Medium
Cancer 
Risk (1)

Hazard Index - child (1)

Hazard Index - 
adolescent (1)

Hazard Index - 
adult (1)

Combined Surface and Subsurface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

6E-05 ‐‐ 1
No unacceptable risks to human health from 
exposure to COPCs in combined surface and 

subsurface soil.

Surface Soil (Incidental Ingestion, 
Dermal Contact, and Inhalation) 7E-05 ‐‐ 1 No unacceptable risks to human health from 

exposure to COPCs in surface soil.

Combined Surface and Subsurface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

1E-04 ‐‐ 1
No unacceptable risks to human health from 
exposure to COPCs in combined surface and 

subsurface soil.

Surface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

2E-04 ‐‐ 0.7

Unacceptable risks to human health from 
exposure to carcinogenic PAHs in surface soil 

as represented by the BaP-equivalent 
concentration. Therefore, a feasibility study is 
recommended to address carcinogenic PAHs 

in surface soil at Exposure Area 2
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Table G.2.85
SUMMARY OF RISK AND HAZARD FOR SOIL
Parcel 83
Fort Monmouth, New Jersey

UU/UE Receptor - Exposure Area 3
Cardiovascular system 0.7

Dermal 1
Developmental 0.4

Respiratory system 0.006
Thyroid 0.4

Cardiovascular system 0.5
Dermal 0.8

Developmental 0.3
Respiratory system 0.006

Thyroid 0.4
Utility Worker Receptor
Surface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

3E-07 ‐‐ ‐‐ ‐‐ 0.1 No unacceptable risks to human health from 
exposure to COPCs in surface soil.

Combined Surface and Subsurface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

3E-07 ‐‐ ‐‐ ‐‐ 0.1
No unacceptable risks to human health from 
exposure to COPCs in combined surface and 

subsurface soil.
Outdoor Worker Receptor
Surface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

2E-05 ‐‐ ‐‐ ‐‐ 0.5 No unacceptable risks to human health from 
exposure to COPCs in surface soil.

Combined Surface and Subsurface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Recreational User Receptor
Surface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

6E-06 0.1 0.04 No unacceptable risks to human health from 
exposure to COPCs in surface soil.

Combined Surface and Subsurface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

‐‐ ‐‐ ‐‐ ‐‐

(1)  HI and Cancer Risks were calculated by summing across exposure routes for each receptor.
-- Not calculated because receptor or pathway not present.  

Combined Surface and Subsurface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

6E-05 ‐‐ 0.2
No unacceptable risks to human health from 
exposure to COPCs in combined surface and 

subsurface soil.

Surface Soil 
(Incidental Ingestion, Dermal Contact, 
and Inhalation)

8E-05 ‐‐ 0.3 No unacceptable risks to human health from 
exposure to COPCs in surface soil.

Human Health Risk Assessment 
Fort Monmouth, New Jersey, Parcel 83 Tables

Parsons June 2020
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SOURCE RECEPTORSINTERACTION
PRIMARY
SOURCE

SOURCE
MEDIA

RELEASE
MECHANISM

EXPOSURE
MEDIA

EXPOSURE
ROUTES

 Potentially Complete Pathway
 Incomplete Pathway

Pathway not present (with reason)

HUMAN
RECEPTORS

Ingestion as DW    
Incidental Ingestion    
Dermal Contact    

Site Name:
Fort Monmouth, New Jersey, Parcel 83 Former Industrial and Vehicle Related Activities 

and Parcels 103, 104, and 108 – PAHs in SI Samples

Completed By: Janelle Bartscherer - Parsons Date Completed: July 11, 2019

Incidental Ingestion    
Dermal Contact    
Inhalation (dust)    
Inhalation (volatiles)    

Ingestion as potable 
water    

Incidental Ingestion    
Dermal Contact    
Inhalation (vapor 
intrusion)    

Ingestion of Biota    

Incidental Ingestion    
Dermal Contact    
Inhalation (dust)    
Inhalation (volatiles)    

Surface Water/
Sediment

Coal Storage Pile

Uptake by
biota

Leaching

Erosion/
runoff

Surface Water/
Sediment

Groundwater

Figure G.2.1
CONCEPTUAL SITE MODEL DIAGRAM FOR PARCEL 83

CURRENT/FUTURE

UU/UE Receptors
(including residential, 
school, medical, and
administrative users)

Utility W
orkers

Outdoor W
orkers

Recreational Users

Surface Soil
(<2 ft)

Surface Soil
(<2 ft)

Subsurface
Soil (> 2 ft)

Subsurface
Soil (> 2 ft)

PATHWAY

No surface water 
present

Only UU/UE receptors and 
utility workers have access 

to subsurface soil

No source of biota for 
human ingestion

There are no COPCs in 
groundwater
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ProUCL Input  



 EA1SS BaP 
Equivalent

 d_EA1SS BaP 
Equivalent

EA1SS 
Arsenic

d_EA1SS 
Arsenic

EA1MX 
2-Methylnaphthalene

d_EA1MX 
2-Methylnaphthalene

EA1 MX BaP 
Equivalent

d_EA1 MX BaP 
Equivalent

EA1MX 
Arsenic

d_EA1MX 
Arsenic

0.017 1 27.6 1 1.1 0 0.88 1 27.6 1
0.3 1 27.1 1 4.3 1 0.063 1 27.1 1
2.5 0 8.96 1 1.2 0 2.5 0 8.96 1
2.5 1 5.2 1 0.0041 1 2.5 0 5.2 1
2.5 1 6.3 1 0.08 1 2.8 0 6.3 1

0.16 1 10.5 1 1 0 4.1 1 10.5 1
0.18 0 4.8 1 1.1 1 0.19 0 4.8 1
0.18 0 6.1 1 1.1 0 0.18 0 6.1 1

9.8 1 1.2 0 0.18 1 6.09 1
53 1 0.017 1 9.81 1

0.0079 0 0.3 1 11.9 1
2.5 0 9.5 1
2.5 1 5.4 1
2.5 1 8 1

0.16 1 9.1 1
0.18 0 11.4 1
0.18 0 9.3 1

9.8 1



EA2SS BaP 
Equivalent

d_EA2SS BaP 
Equivalent

EA2MX BaP 
Equivalent

d_EA2MX BaP 
Equivalent

EA3SS BaP 
Equivalent

d_EA3SS BaP 
Equivalent

EA3MX BaP 
Equivalent

d_EA3MX BaP 
Equivalent

EA3MX 
Arsenic

d_EA3MX 
Arsenic

18 1 0.02 1 0.12 1 0.02 1 16 1
0.019 1 0.018 1 0.027 1 0.095 1 3.59 1

2.4 1 0.014 1 2.1 1 0.84 1 4.87 1
0.19 1 0.018 1 0.25 1 0.014 1 10.8 1

1.2 1 2.8 0 0.014 1 0.17 1 4.63 1
2.1 1 2.6 1 11 1 1.4 1 2.77 1
1.7 1 2.8 0 7.2 1 2.5 1 13.4 1

2 1 18 1 2.3 0 2.7 1 7.93 1
0.019 1 2.7 1 2.8 0

2.4 1 0.12 1
0.19 1 0.027 1

1.2 1 2.1 1
2.1 1 0.25 1
1.7 1 0.014 1

2 1 11 1
7.2 1
2.3 0
2.7 1



ProUCL Output  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

A B C D E F G H I J K L

Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.272 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.371 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.407 Anderson-Darling GOF Test

5% A-D Critical Value       0.709 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       3.272 99% KM Chebyshev UCL       4.784

   95% KM (z) UCL       1.394    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL       1.948 95% KM Chebyshev UCL       2.502

KM SD       1.03    95% KM (BCA) UCL     N/A    

95% KM (t) UCL       1.496 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       0.723 KM Standard Error of Mean       0.408

Lilliefors Test Statistic       0.332 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.741 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Mean of Logged Detects     -1.056 SD of Logged Detects       2.093

Median Detects       0.3 CV Detects       1.174

Skewness Detects       0.581 Kurtosis Detects     -3.293

Variance Detects       1.654 Percent Non-Detects      37.5%

Mean Detects       1.095 SD Detects       1.286

Minimum Detect      0.017 Minimum Non-Detect       0.18

Maximum Detect       2.5 Maximum Non-Detect       2.5

Number of Detects       5 Number of Non-Detects       3

Number of Distinct Detects       4 Number of Distinct Non-Detects       2

General Statistics

Total Number of Observations       8 Number of Distinct Observations       5

Number of Bootstrap Operations   2000

EA1SS BaP Equivalent

From File   ProUCL Input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.17/12/2019 12:47:40 PM



51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

A B C D E F G H I J K L

   95% BCA Bootstrap UCL       1.587    95% Bootstrap t UCL       7.772

   95% H-UCL (Log ROS)      64.79

SD in Original Scale       1.109 SD in Log Scale       1.885

   95% t UCL (assumes normality of ROS data)       1.452    95% Percentile Bootstrap UCL       1.32

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.709 Mean in Log Scale     -1.743

Lilliefors Test Statistic       0.227 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       2.551    95% Gamma Adjusted KM-UCL (use when n<50)       3.658

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (6.26, α)       1.775 Adjusted Chi Square Value (6.26, β)       1.238

80% gamma percentile (KM)       1.164 90% gamma percentile (KM)       2.05

95% gamma percentile (KM)       3.027 99% gamma percentile (KM)       5.489

nu hat (KM)       7.886 nu star (KM)       6.262

theta hat (KM)       1.467 theta star (KM)       1.848

Variance (KM)       1.061 SE of Mean (KM)       0.408

k hat (KM)       0.493 k star (KM)       0.391

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.723 SD (KM)       1.03

Approximate Chi Square Value (5.89, α)       1.582 Adjusted Chi Square Value (5.89, β)       1.085

95% Gamma Approximate UCL (use when n>=50)       2.674 95% Gamma Adjusted UCL (use when n<50)       3.898

nu hat (MLE)       7.283 nu star (bias corrected)       5.885

Adjusted Level of Significance (β)      0.0195

k hat (MLE)       0.455 k star (bias corrected MLE)       0.368

Theta hat (MLE)       1.579 Theta star (bias corrected MLE)       1.954

Maximum       2.5 Median       0.155

SD       1.103 CV       1.535

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.719

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)       1.095

Theta hat (MLE)       2.005 Theta star (bias corrected MLE)       3.113

nu hat (MLE)       5.464 nu star (bias corrected)       3.519

Gamma Statistics on Detected Data Only

k hat (MLE)       0.546 k star (bias corrected MLE)       0.352



100

101

102
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104

105

106

107

108

109

110

111

112
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129
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134
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147

148

149

150

A B C D E F G H I J K L

Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.336 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.723 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Coefficient of Variation       0.764 Skewness       1.412

Maximum      27.6 Median       8.96

SD       9.033 Std. Error of Mean       3.011

Number of Missing Observations       0

Minimum       4.8 Mean      11.82

EA1SS Arsenic

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL       1.496

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.084 SD in Log Scale       1.795

   95% t UCL (Assumes normality)       1.59    95% H-Stat UCL      63.3

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.863 Mean in Log Scale     -1.234

KM SD (logged)       1.856    95% Critical H Value (KM-Log)       5.728

KM Standard Error of Mean (logged)       0.845

KM SD (logged)       1.856    95% Critical H Value (KM-Log)       5.728

KM Standard Error of Mean (logged)       0.845    95% H-UCL (KM -Log)      55.52

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -1.724 KM Geo Mean       0.178



151

152
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160
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165
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177

178

179

180
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185
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191
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193

194
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197

198

199

200

A B C D E F G H I J K L

   90% Chebyshev(Mean, Sd) UCL      20.85    95% Chebyshev(Mean, Sd) UCL      24.94

 97.5% Chebyshev(Mean, Sd) UCL      30.62    99% Chebyshev(Mean, Sd) UCL      41.78

   95% Hall's Bootstrap UCL      52.28    95% Percentile Bootstrap UCL      16.73

   95% BCA Bootstrap UCL      18.18

   95% CLT UCL      16.77    95% Jackknife UCL      17.42

   95% Standard Bootstrap UCL      16.52    95% Bootstrap-t UCL      29.88

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      22.76  97.5% Chebyshev (MVUE) UCL      27.61

   99% Chebyshev (MVUE) UCL      37.16

Assuming Lognormal Distribution

   95% H-UCL      21.37    90% Chebyshev (MVUE) UCL      19.25

Maximum of Logged Data       3.318 SD of logged Data       0.656

Lognormal Statistics

Minimum of Logged Data       1.569 Mean of logged Data       2.257

5% Lilliefors Critical Value       0.274 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.829 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.853 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      18.94    95% Adjusted Gamma UCL (use when n<50)      21.03

Adjusted Level of Significance      0.0231 Adjusted Chi Square Value      17.63

MLE Mean (bias corrected)      11.82 MLE Sd (bias corrected)       8.953

Approximate Chi Square Value (0.05)      19.56

Theta hat (MLE)       4.723 Theta star (bias corrected MLE)       6.783

nu hat (MLE)      45.04 nu star (bias corrected)      31.36

Gamma Statistics

k hat (MLE)       2.502 k star (bias corrected MLE)       1.742

5% K-S Critical Value       0.282 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.728 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.265 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.801 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      17.42    95% Adjusted-CLT UCL (Chen-1995)      18.28

   95% Modified-t UCL (Johnson-1978)      17.65

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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244
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250

251

252

A B C D E F G H I J K L

Mean (detects)      11.7

Theta hat (MLE)      48.45 Theta star (bias corrected MLE)      50.88

nu hat (MLE)       2.414 nu star (bias corrected)       2.299

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.241 k star (bias corrected MLE)       0.23

K-S Test Statistic       0.197 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.385 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.239 Anderson-Darling GOF Test

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      37.18 99% KM Chebyshev UCL      56.06

95% KM (z) UCL      13.74 95% KM Bootstrap t UCL    162.5

90% KM Chebyshev UCL      20.65 95% KM Chebyshev UCL      27.57

KM SD      15.12    95% KM (BCA) UCL      14.97

   95% KM (t) UCL      14.59    95% KM (Percentile Bootstrap) UCL      14.85

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       5.358 KM Standard Error of Mean       5.096

Lilliefors Test Statistic       0.425 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.612 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.5 SD of Logged Detects       3.648

Median Detects       1.1 CV Detects       1.98

Skewness Detects       2.205 Kurtosis Detects       4.883

Variance Detects    536.2 Percent Non-Detects      54.55%

Mean Detects      11.7 SD Detects      23.16

Minimum Detect     0.0041 Minimum Non-Detect     0.0079

Maximum Detect      53 Maximum Non-Detect       1.2

Number of Detects       5 Number of Non-Detects       6

Number of Distinct Detects       5 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      11 Number of Distinct Observations       8

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

EA1MX 2-Methylnaphthalene

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% Adjusted Gamma UCL      21.03
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KM SD (logged)       3.193    95% Critical H Value (KM-Log)       7.943

KM Standard Error of Mean (logged)       1.214

KM SD (logged)       3.193    95% Critical H Value (KM-Log)       7.943

KM Standard Error of Mean (logged)       1.214    95% H-UCL (KM -Log)  34861

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -2.656 KM Geo Mean      0.0703

   95% BCA Bootstrap UCL      19.77    95% Bootstrap t UCL    260.1

   95% H-UCL (Log ROS)  68689

SD in Original Scale      15.86 SD in Log Scale       3.279

   95% t UCL (assumes normality of ROS data)      14    95% Percentile Bootstrap UCL      14.66

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       5.331 Mean in Log Scale     -2.689

Lilliefors Test Statistic       0.165 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.988 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)      37.23 95% Gamma Adjusted KM-UCL (use when n<50)      52.38

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (3.34, α)       0.481 Adjusted Chi Square Value (3.34, β)       0.342

80% gamma percentile (KM)       5.896 90% gamma percentile (KM)      15.92

95% gamma percentile (KM)      29.42 99% gamma percentile (KM)      68.48

nu hat (KM)       2.765 nu star (KM)       3.344

theta hat (KM)      42.64 theta star (KM)      35.25

Variance (KM)    228.5 SE of Mean (KM)       5.096

k hat (KM)       0.126 k star (KM)       0.152

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       5.358 SD (KM)      15.12

Approximate Chi Square Value (4.07, α)       0.749 Adjusted Chi Square Value (4.07, β)       0.551

95% Gamma Approximate UCL (use when n>=50)      28.92 95% Gamma Adjusted UCL (use when n<50)      39.27

nu hat (MLE)       3.76 nu star (bias corrected)       4.068

Adjusted Level of Significance (β)      0.0278

k hat (MLE)       0.171 k star (bias corrected MLE)       0.185

Theta hat (MLE)      31.14 Theta star (bias corrected MLE)      28.78

Maximum      53 Median      0.01

SD      15.87 CV       2.981

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0041 Mean       5.322

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.
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97.5% KM Chebyshev UCL       2.617 99% KM Chebyshev UCL       3.747

   95% KM (z) UCL       1.214    95% KM Bootstrap t UCL       1.514

90% KM Chebyshev UCL       1.628 95% KM Chebyshev UCL       2.042

KM SD       1.159    95% KM (BCA) UCL       1.244

   95% KM (t) UCL       1.245    95% KM (Percentile Bootstrap) UCL       1.238

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       0.713 KM Standard Error of Mean       0.305

Lilliefors Test Statistic       0.282 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.791 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.942 SD of Logged Detects       1.861

Median Detects       0.3 CV Detects       1.245

Skewness Detects       1.156 Kurtosis Detects       0.123

Variance Detects       2.189 Percent Non-Detects      47.06%

Mean Detects       1.189 SD Detects       1.48

Minimum Detect      0.017 Minimum Non-Detect       0.18

Maximum Detect       4.1 Maximum Non-Detect       2.8

Number of Detects       9 Number of Non-Detects       8

Number of Distinct Detects       8 Number of Distinct Non-Detects       4

EA1 MX BaP Equivalent

General Statistics

Total Number of Observations      17 Number of Distinct Observations      10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM Bootstrap t UCL    162.5 a Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)      52.38

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      15.78 SD in Log Scale       2.756

   95% t UCL (Assumes normality)      14.19    95% H-Stat UCL   6813

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       5.572 Mean in Log Scale     -0.995
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Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.174 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)       1.642 95% Gamma Adjusted KM-UCL (use when n<50)       1.802

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (11.91, α)       5.169 Adjusted Chi Square Value (11.91, β)       4.711

80% gamma percentile (KM)       1.129 90% gamma percentile (KM)       2.058

95% gamma percentile (KM)       3.098 99% gamma percentile (KM)       5.752

nu hat (KM)      12.85 nu star (KM)      11.91

theta hat (KM)       1.886 theta star (KM)       2.034

Variance (KM)       1.344 SE of Mean (KM)       0.305

k hat (KM)       0.378 k star (KM)       0.35

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.713 SD (KM)       1.159

Approximate Chi Square Value (12.52, α)       5.572 Adjusted Chi Square Value (12.52, β)       5.094

95% Gamma Approximate UCL (use when n>=50)       1.531 95% Gamma Adjusted UCL (use when n<50)       1.675

nu hat (MLE)      13.59 nu star (bias corrected)      12.52

Adjusted Level of Significance (β)      0.0346

k hat (MLE)       0.4 k star (bias corrected MLE)       0.368

Theta hat (MLE)       1.705 Theta star (bias corrected MLE)       1.85

Maximum       4.1 Median       0.16

SD       1.19 CV       1.746

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.681

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)       1.189

Theta hat (MLE)       2.123 Theta star (bias corrected MLE)       2.657

nu hat (MLE)      10.08 nu star (bias corrected)       8.054

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.56 k star (bias corrected MLE)       0.447

K-S Test Statistic       0.198 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.293 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.362 Anderson-Darling GOF Test

5% A-D Critical Value       0.766 Detected data appear Gamma Distributed at 5% Significance Level
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5% Lilliefors Critical Value       0.202 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.297 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.683 Shapiro Wilk GOF Test

SD       6.542 Std. Error of Mean       1.542

Coefficient of Variation       0.63 Skewness       2.151

Minimum       4.8 Mean      10.38

Maximum      27.6 Median       9.2

Total Number of Observations      18 Number of Distinct Observations      18

Number of Missing Observations       0

EA1MX Arsenic

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

a Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)       1.802

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       1.158 SD in Log Scale       1.616

   95% t UCL (Assumes normality)       1.444    95% H-Stat UCL       6.009

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.954 Mean in Log Scale     -1.003

KM SD (logged)       1.708    95% Critical H Value (KM-Log)       3.852

KM Standard Error of Mean (logged)       0.534

KM SD (logged)       1.708    95% Critical H Value (KM-Log)       3.852

KM Standard Error of Mean (logged)       0.534    95% H-UCL (KM -Log)       4.116

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -1.687 KM Geo Mean       0.185

   95% BCA Bootstrap UCL       1.318    95% Bootstrap t UCL       1.499

   95% H-UCL (Log ROS)       3.34

SD in Original Scale       1.187 SD in Log Scale       1.648

   95% t UCL (assumes normality of ROS data)       1.182    95% Percentile Bootstrap UCL       1.169

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.679 Mean in Log Scale     -1.693
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   90% Chebyshev(Mean, Sd) UCL      15.01    95% Chebyshev(Mean, Sd) UCL      17.1

 97.5% Chebyshev(Mean, Sd) UCL      20.01    99% Chebyshev(Mean, Sd) UCL      25.72

   95% Hall's Bootstrap UCL      29.01    95% Percentile Bootstrap UCL      12.98

   95% BCA Bootstrap UCL      13.71

   95% CLT UCL      12.92    95% Jackknife UCL      13.06

   95% Standard Bootstrap UCL      12.74    95% Bootstrap-t UCL      16.75

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.46  97.5% Chebyshev (MVUE) UCL      17.74

   99% Chebyshev (MVUE) UCL      22.22

Assuming Lognormal Distribution

   95% H-UCL      13.01    90% Chebyshev (MVUE) UCL      13.81

Maximum of Logged Data       3.318 SD of logged Data       0.488

Lognormal Statistics

Minimum of Logged Data       1.569 Mean of logged Data       2.209

5% Lilliefors Critical Value       0.202 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.181 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.873 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      13.01    95% Adjusted Gamma UCL (use when n<50)      13.29

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      94.33

MLE Mean (bias corrected)      10.38 MLE Sd (bias corrected)       5.667

Approximate Chi Square Value (0.05)      96.41

Theta hat (MLE)       2.607 Theta star (bias corrected MLE)       3.094

nu hat (MLE)    143.4 nu star (bias corrected)    120.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.982 k star (bias corrected MLE)       3.355

K-S Test Statistic       0.217 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.205 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.204 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      13.19

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.06    95% Adjusted-CLT UCL (Chen-1995)      13.75
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5% K-S Critical Value       0.309 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.286 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.533 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       7.432    95% Adjusted-CLT UCL (Chen-1995)       9.054

   95% Modified-t UCL (Johnson-1978)       7.767

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.445 Lilliefors GOF Test

5% Lilliefors Critical Value       0.283 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.559 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Coefficient of Variation       1.722 Skewness       2.705

Maximum      18 Median       1.85

SD       5.943 Std. Error of Mean       2.101

Number of Missing Observations       0

Minimum      0.019 Mean       3.451

EA2SS BaP Equivalent

General Statistics

Total Number of Observations       8 Number of Distinct Observations       8

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

or 95% H-UCL      13.01

Suggested UCL to Use

95% Student's-t UCL      13.06 or 95% Modified-t UCL      13.19
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      16.56

   90% Chebyshev(Mean, Sd) UCL       9.755    95% Chebyshev(Mean, Sd) UCL      12.61

 97.5% Chebyshev(Mean, Sd) UCL      16.57    99% Chebyshev(Mean, Sd) UCL      24.36

   95% Hall's Bootstrap UCL      26.68    95% Percentile Bootstrap UCL       7.48

   95% BCA Bootstrap UCL       7.975

   95% CLT UCL       6.907    95% Jackknife UCL       7.432

   95% Standard Bootstrap UCL       6.693    95% Bootstrap-t UCL      21.19

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      19.51  97.5% Chebyshev (MVUE) UCL      25.83

   99% Chebyshev (MVUE) UCL      38.27

Assuming Lognormal Distribution

   95% H-UCL    978.9    90% Chebyshev (MVUE) UCL      14.95

Maximum of Logged Data       2.89 SD of logged Data       2.033

Lognormal Statistics

Minimum of Logged Data     -3.963 Mean of logged Data      0.0362

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.279 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.884 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      11.69    95% Adjusted Gamma UCL (use when n<50)      16.56

Adjusted Level of Significance      0.0195 Adjusted Chi Square Value       1.371

MLE Mean (bias corrected)       3.451 MLE Sd (bias corrected)       5.383

Approximate Chi Square Value (0.05)       1.941

Theta hat (MLE)       6.582 Theta star (bias corrected MLE)       8.396

nu hat (MLE)       8.39 nu star (bias corrected)       6.577

Gamma Statistics

k hat (MLE)       0.524 k star (bias corrected MLE)       0.411
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Mean (detects)       2.329

Theta hat (MLE)       6.88 Theta star (bias corrected MLE)       7.472

nu hat (MLE)       8.802 nu star (bias corrected)       8.104

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.339 k star (bias corrected MLE)       0.312

K-S Test Statistic       0.23 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.255 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.829 Anderson-Darling GOF Test

5% A-D Critical Value       0.822 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       9.488 99% KM Chebyshev UCL      13.84

   95% KM (z) UCL       4.086    95% KM Bootstrap t UCL       8.424

90% KM Chebyshev UCL       5.677 95% KM Chebyshev UCL       7.273

KM SD       4.35    95% KM (BCA) UCL       4.33

   95% KM (t) UCL       4.223    95% KM (Percentile Bootstrap) UCL       4.29

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       2.155 KM Standard Error of Mean       1.174

Lilliefors Test Statistic       0.401 Lilliefors GOF Test

5% Lilliefors Critical Value       0.234 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.493 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -1.152 SD of Logged Detects       2.556

Median Detects       1.2 CV Detects       2.069

Skewness Detects       3.32 Kurtosis Detects      11.52

Variance Detects      23.23 Percent Non-Detects      13.33%

Mean Detects       2.329 SD Detects       4.82

Minimum Detect      0.014 Minimum Non-Detect       2.8

Maximum Detect      18 Maximum Non-Detect       2.8

Number of Detects      13 Number of Non-Detects       2

Number of Distinct Detects      12 Number of Distinct Non-Detects       1

EA2MX BaP Equivalent

General Statistics

Total Number of Observations      15 Number of Distinct Observations      13
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KM SD (logged)       2.432    95% Critical H Value (KM-Log)       5.42

KM Standard Error of Mean (logged)       0.696

KM SD (logged)       2.432    95% Critical H Value (KM-Log)       5.42

KM Standard Error of Mean (logged)       0.696    95% H-UCL (KM -Log)    197.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -1.196 KM Geo Mean       0.302

   95% BCA Bootstrap UCL       5.58    95% Bootstrap t UCL       9.462

   95% H-UCL (Log ROS)    168.8

SD in Original Scale       4.517 SD in Log Scale       2.402

   95% t UCL (assumes normality of ROS data)       4.121    95% Percentile Bootstrap UCL       4.154

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.067 Mean in Log Scale     -1.195

Lilliefors Test Statistic       0.245 Lilliefors GOF Test

5% Lilliefors Critical Value       0.234 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.836 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)       6.786 95% Gamma Adjusted KM-UCL (use when n<50)       7.913

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (7.22, α)       2.294 Adjusted Chi Square Value (7.22, β)       1.967

80% gamma percentile (KM)       3.087 90% gamma percentile (KM)       6.484

95% gamma percentile (KM)      10.55 99% gamma percentile (KM)      21.42

nu hat (KM)       7.363 nu star (KM)       7.223

theta hat (KM)       8.781 theta star (KM)       8.95

Variance (KM)      18.92 SE of Mean (KM)       1.174

k hat (KM)       0.245 k star (KM)       0.241

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       2.155 SD (KM)       4.35

Approximate Chi Square Value (9.34, α)       3.534 Adjusted Chi Square Value (9.34, β)       3.107

95% Gamma Approximate UCL (use when n>=50)       5.577 95% Gamma Adjusted UCL (use when n<50)       6.343

nu hat (MLE)      10.01 nu star (bias corrected)       9.341

Adjusted Level of Significance (β)      0.0324

k hat (MLE)       0.334 k star (bias corrected MLE)       0.311

Theta hat (MLE)       6.324 Theta star (bias corrected MLE)       6.777

Maximum      18 Median       1.2

SD       4.507 CV       2.136

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       2.11

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.
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Detected Data appear Approximate Normal at 5% Significance Level

Lilliefors Test Statistic       0.272 Lilliefors GOF Test

5% Lilliefors Critical Value       0.283 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.773 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data Not Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Mean of Logged Detects     -0.66 SD of Logged Detects       2.546

Median Detects       1.175 CV Detects       1.392

Skewness Detects       1.448 Kurtosis Detects       1.13

Variance Detects      16.59 Percent Non-Detects      11.11%

Mean Detects       2.926 SD Detects       4.073

Minimum Detect      0.014 Minimum Non-Detect       2.3

Maximum Detect      11 Maximum Non-Detect       2.3

Number of Detects       8 Number of Non-Detects       1

Number of Distinct Detects       8 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations       9 Number of Distinct Observations       9

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

EA3SS BaP Equivalent

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

a Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)       7.913

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       4.474 SD in Log Scale       2.424

   95% t UCL (Assumes normality)       4.24    95% H-Stat UCL    241

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.205 Mean in Log Scale     -0.953
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   95% Gamma Approximate KM-UCL (use when n>=50)       8.071    95% Gamma Adjusted KM-UCL (use when n<50)      10.46

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (7.58, α)       2.497 Adjusted Chi Square Value (7.58, β)       1.926

80% gamma percentile (KM)       4.312 90% gamma percentile (KM)       7.435

95% gamma percentile (KM)      10.84 99% gamma percentile (KM)      19.36

nu hat (KM)       9.376 nu star (KM)       7.584

theta hat (KM)       5.101 theta star (KM)       6.306

Variance (KM)      13.55 SE of Mean (KM)       1.316

k hat (KM)       0.521 k star (KM)       0.421

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       2.657 SD (KM)       3.681

Approximate Chi Square Value (5.87, α)       1.574 Adjusted Chi Square Value (5.87, β)       1.153

95% Gamma Approximate UCL (use when n>=50)       9.767 95% Gamma Adjusted UCL (use when n<50)      13.33

nu hat (MLE)       6.804 nu star (bias corrected)       5.87

Adjusted Level of Significance (β)      0.0231

k hat (MLE)       0.378 k star (bias corrected MLE)       0.326

Theta hat (MLE)       6.927 Theta star (bias corrected MLE)       8.03

Maximum      11 Median       0.25

SD       3.92 CV       1.497

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.014 Mean       2.618

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)       2.926

Theta hat (MLE)       7.654 Theta star (bias corrected MLE)       9.08

nu hat (MLE)       6.117 nu star (bias corrected)       5.157

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.382 k star (bias corrected MLE)       0.322

K-S Test Statistic       0.198 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.314 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.313 Anderson-Darling GOF Test

5% A-D Critical Value       0.783 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      10.88 99% KM Chebyshev UCL      15.75

   95% KM (z) UCL       4.822    95% KM Bootstrap t UCL       9.316

90% KM Chebyshev UCL       6.605 95% KM Chebyshev UCL       8.393

KM SD       3.681    95% KM (BCA) UCL       5.121

95% KM (t) UCL       5.104 95% KM (Percentile Bootstrap) UCL       4.895

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       2.657 KM Standard Error of Mean       1.316
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Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL       5.104

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       3.855 SD in Log Scale       2.397

   95% t UCL (Assumes normality)       5.119    95% H-Stat UCL   3037

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.729 Mean in Log Scale     -0.571

KM SD (logged)       2.367    95% Critical H Value (KM-Log)       6.669

KM Standard Error of Mean (logged)       0.874

KM SD (logged)       2.367    95% Critical H Value (KM-Log)       6.669

KM Standard Error of Mean (logged)       0.874    95% H-UCL (KM -Log)   1917

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -0.823 KM Geo Mean       0.439

   95% BCA Bootstrap UCL       5.525    95% Bootstrap t UCL       9.242

   95% H-UCL (Log ROS)   2961

SD in Original Scale       3.922 SD in Log Scale       2.428

   95% t UCL (assumes normality of ROS data)       5.046    95% Percentile Bootstrap UCL       4.856

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.615 Mean in Log Scale     -0.817

Lilliefors Test Statistic       0.209 Lilliefors GOF Test

5% Lilliefors Critical Value       0.283 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level
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Mean (detects)       1.947

Theta hat (MLE)       4.844 Theta star (bias corrected MLE)       5.287

nu hat (MLE)      12.86 nu star (bias corrected)      11.78

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.402 k star (bias corrected MLE)       0.368

K-S Test Statistic       0.163 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.23 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.461 Anderson-Darling GOF Test

5% A-D Critical Value       0.817 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       6.142 99% KM Chebyshev UCL       8.715

   95% KM (z) UCL       2.948    95% KM Bootstrap t UCL       4.263

90% KM Chebyshev UCL       3.889 95% KM Chebyshev UCL       4.833

KM SD       2.836    95% KM (BCA) UCL       2.957

   95% KM (t) UCL       3.014    95% KM (Percentile Bootstrap) UCL       2.958

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       1.806 KM Standard Error of Mean       0.694

Lilliefors Test Statistic       0.278 Lilliefors GOF Test

5% Lilliefors Critical Value       0.213 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.677 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.887 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects     -0.97 SD of Logged Detects       2.28

Median Detects       0.545 CV Detects       1.57

Skewness Detects       2.226 Kurtosis Detects       4.931

Variance Detects       9.348 Percent Non-Detects      11.11%

Mean Detects       1.947 SD Detects       3.057

Minimum Detect      0.014 Minimum Non-Detect       2.3

Maximum Detect      11 Maximum Non-Detect       2.8

Number of Detects      16 Number of Non-Detects       2

Number of Distinct Detects      14 Number of Distinct Non-Detects       2

General Statistics

Total Number of Observations      18 Number of Distinct Observations      16

EA3MX BaP Equivalent
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KM SD (logged)       2.189    95% Critical H Value (KM-Log)       4.658

KM Standard Error of Mean (logged)       0.557

KM SD (logged)       2.189    95% Critical H Value (KM-Log)       4.658

KM Standard Error of Mean (logged)       0.557    95% H-UCL (KM -Log)      45.19

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -1.058 KM Geo Mean       0.347

   95% BCA Bootstrap UCL       3.214    95% Bootstrap t UCL       4.468

   95% H-UCL (Log ROS)      39.72

SD in Original Scale       2.928 SD in Log Scale       2.157

   95% t UCL (assumes normality of ROS data)       2.952    95% Percentile Bootstrap UCL       2.985

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.752 Mean in Log Scale     -1.051

Lilliefors Test Statistic       0.154 Lilliefors GOF Test

5% Lilliefors Critical Value       0.213 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.887 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)       3.913 95% Gamma Adjusted KM-UCL (use when n<50)       4.231

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (13.50, α)       6.23 Adjusted Chi Square Value (13.50, β)       5.76

80% gamma percentile (KM)       2.89 90% gamma percentile (KM)       5.157

95% gamma percentile (KM)       7.671 99% gamma percentile (KM)      14.04

nu hat (KM)      14.6 nu star (KM)      13.5

theta hat (KM)       4.453 theta star (KM)       4.816

Variance (KM)       8.041 SE of Mean (KM)       0.694

k hat (KM)       0.406 k star (KM)       0.375

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       1.806 SD (KM)       2.836

Approximate Chi Square Value (13.59, α)       6.29 Adjusted Chi Square Value (13.59, β)       5.819

95% Gamma Approximate UCL (use when n>=50)       3.795 95% Gamma Adjusted UCL (use when n<50)       4.103

nu hat (MLE)      14.71 nu star (bias corrected)      13.59

Adjusted Level of Significance (β)      0.0357

k hat (MLE)       0.408 k star (bias corrected MLE)       0.377

Theta hat (MLE)       4.301 Theta star (bias corrected MLE)       4.654

Maximum      11 Median       0.308

SD       2.925 CV       1.665

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.014 Mean       1.757

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.224 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.296 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.316 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.721 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.35

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.29    95% Adjusted-CLT UCL (Chen-1995)      11.27

5% Lilliefors Critical Value       0.283 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.238 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

SD       4.913 Std. Error of Mean       1.737

Coefficient of Variation       0.614 Skewness       0.633

Minimum       2.77 Mean       7.999

Maximum      16 Median       6.4

Total Number of Observations       8 Number of Distinct Observations       8

Number of Missing Observations       0

EA3MX Arsenic

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

a Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)       4.231

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       2.88 SD in Log Scale       2.178

   95% t UCL (Assumes normality)       3.053    95% H-Stat UCL      53.77

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.872 Mean in Log Scale     -0.835
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      11.29

   90% Chebyshev(Mean, Sd) UCL      13.21    95% Chebyshev(Mean, Sd) UCL      15.57

 97.5% Chebyshev(Mean, Sd) UCL      18.85    99% Chebyshev(Mean, Sd) UCL      25.28

   95% Hall's Bootstrap UCL      11.02    95% Percentile Bootstrap UCL      10.65

   95% BCA Bootstrap UCL      11.04

   95% CLT UCL      10.86    95% Jackknife UCL      11.29

   95% Standard Bootstrap UCL      10.71    95% Bootstrap-t UCL      12.21

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      16.09  97.5% Chebyshev (MVUE) UCL      19.58

   99% Chebyshev (MVUE) UCL      26.45

Assuming Lognormal Distribution

   95% H-UCL      15.62    90% Chebyshev (MVUE) UCL      13.57

Maximum of Logged Data       2.773 SD of logged Data       0.644

Lognormal Statistics

Minimum of Logged Data       1.019 Mean of logged Data       1.904

5% Lilliefors Critical Value       0.283 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.818 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.191 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.82    95% Adjusted Gamma UCL (use when n<50)      14.54

Adjusted Level of Significance      0.0195 Adjusted Chi Square Value      17.27

MLE Mean (bias corrected)       7.999 MLE Sd (bias corrected)       5.71

Approximate Chi Square Value (0.05)      19.59

Theta hat (MLE)       2.661 Theta star (bias corrected MLE)       4.076

nu hat (MLE)      48.1 nu star (bias corrected)      31.4

Gamma Statistics

k hat (MLE)       3.006 k star (bias corrected MLE)       1.962
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Exposure Area 1 Surface Soil  



EA1 SS.txt
                  LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      1.000           2.000            32.000           0.100
     1‐2       2.000           3.000            32.000           0.100
     2‐3       3.000           5.000            32.000           0.100
     3‐4       4.000           5.000            32.000           0.100
     4‐5       4.000           5.000            32.000           0.100
     5‐6       4.000           7.000            32.000           0.100
     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      2.260
     1‐2       1.960
     2‐3       2.130
     3‐4       2.040
     4‐5       1.950
     5‐6       2.050
     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      0.200
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     1‐2       0.500
     2‐3       0.520
     3‐4       0.530
     4‐5       0.550
     5‐6       0.580
     6‐7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 243.100 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1              333.000             243.100
     1‐2               333.000             243.100
     2‐3               333.000             243.100
     3‐4               333.000             243.100
     4‐5               333.000             243.100
     5‐6               333.000             243.100
     6‐7               333.000             243.100

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1     0.000
     1‐2      0.000
     2‐3      0.000
     3‐4      0.000
     4‐5      0.000
     5‐6      0.000
     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************
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     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.021               1.031               0.000          0.365
     1‐2         0.034               0.881               0.000          0.899
     2‐3         0.062               0.971               0.000          0.948
     3‐4         0.067               0.942               0.000          0.978
     4‐5         0.067               0.923               0.000          1.041
     5‐6         0.093               0.979               0.000          1.108
     6‐7         0.093               1.066               0.000          1.133

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        6.598               8.015                4.3
     1‐2        10.319              12.132                5.0
     2‐3        10.466              12.446                4.6
     3‐4        10.601              12.587                4.4
     4‐5         8.052              10.082                3.6
     5‐6         7.314               9.495                3.0
     6‐7         6.942               9.234                2.7
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Exposure Area 1  
Combined Surface and Subsurface Soil 



EA1 MX.txt
                  LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      1.000           2.000            32.000           0.100
     1‐2       2.000           3.000            32.000           0.100
     2‐3       3.000           5.000            32.000           0.100
     3‐4       4.000           5.000            32.000           0.100
     4‐5       4.000           5.000            32.000           0.100
     5‐6       4.000           7.000            32.000           0.100
     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      2.260
     1‐2       1.960
     2‐3       2.130
     3‐4       2.040
     4‐5       1.950
     5‐6       2.050
     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      0.200
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     1‐2       0.500
     2‐3       0.520
     3‐4       0.530
     4‐5       0.550
     5‐6       0.580
     6‐7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 112.200 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1              146.000             112.200
     1‐2               146.000             112.200
     2‐3               146.000             112.200
     3‐4               146.000             112.200
     4‐5               146.000             112.200
     5‐6               146.000             112.200
     6‐7               146.000             112.200

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1     0.000
     1‐2      0.000
     2‐3      0.000
     3‐4      0.000
     4‐5      0.000
     5‐6      0.000
     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************
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     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.021               1.073               0.000          0.380
     1‐2         0.034               0.924               0.000          0.943
     2‐3         0.062               1.012               0.000          0.988
     3‐4         0.067               0.976               0.000          1.014
     4‐5         0.067               0.945               0.000          1.066
     5‐6         0.093               0.998               0.000          1.130
     6‐7         0.093               1.084               0.000          1.152

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        3.086               4.560                2.5
     1‐2         4.865               6.766                2.8
     2‐3         4.902               6.964                2.6
     3‐4         4.938               6.996                2.5
     4‐5         3.705               5.783                2.1
     5‐6         3.350               5.571                1.8
     6‐7         3.172               5.501                1.6
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Exposure Area 2 Surface Soil  



EA2 SS.txt
                  LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      1.000           2.000            32.000           0.100
     1‐2       2.000           3.000            32.000           0.100
     2‐3       3.000           5.000            32.000           0.100
     3‐4       4.000           5.000            32.000           0.100
     4‐5       4.000           5.000            32.000           0.100
     5‐6       4.000           7.000            32.000           0.100
     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      2.260
     1‐2       1.960
     2‐3       2.130
     3‐4       2.040
     4‐5       1.950
     5‐6       2.050
     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      0.200
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     1‐2       0.500
     2‐3       0.520
     3‐4       0.530
     4‐5       0.550
     5‐6       0.580
     6‐7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 208.800 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1              284.000             208.800
     1‐2               284.000             208.800
     2‐3               284.000             208.800
     3‐4               284.000             208.800
     4‐5               284.000             208.800
     5‐6               284.000             208.800
     6‐7               284.000             208.800

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1     0.000
     1‐2      0.000
     2‐3      0.000
     3‐4      0.000
     4‐5      0.000
     5‐6      0.000
     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

Page 2



EA2 SS.txt
     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.021               1.042               0.000          0.369
     1‐2         0.034               0.891               0.000          0.910
     2‐3         0.062               0.981               0.000          0.958
     3‐4         0.067               0.950               0.000          0.988
     4‐5         0.067               0.929               0.000          1.048
     5‐6         0.093               0.984               0.000          1.114
     6‐7         0.093               1.070               0.000          1.138

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        5.704               7.135                3.9
     1‐2         8.938              10.774                4.4
     2‐3         9.051              11.052                4.1
     3‐4         9.156              11.160                3.9
     4‐5         6.932               8.975                3.2
     5‐6         6.290               8.481                2.7
     6‐7         5.966               8.268                2.4
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Exposure Area 2  
Combined Surface and Subsurface Soil 



EA2 MX.txt
                  LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      1.000           2.000            32.000           0.100
     1‐2       2.000           3.000            32.000           0.100
     2‐3       3.000           5.000            32.000           0.100
     3‐4       4.000           5.000            32.000           0.100
     4‐5       4.000           5.000            32.000           0.100
     5‐6       4.000           7.000            32.000           0.100
     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      2.260
     1‐2       1.960
     2‐3       2.130
     3‐4       2.040
     4‐5       1.950
     5‐6       2.050
     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      0.200
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     1‐2       0.500
     2‐3       0.520
     3‐4       0.530
     4‐5       0.550
     5‐6       0.580
     6‐7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 100.300 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1              129.000             100.300
     1‐2               129.000             100.300
     2‐3               129.000             100.300
     3‐4               129.000             100.300
     4‐5               129.000             100.300
     5‐6               129.000             100.300
     6‐7               129.000             100.300

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1     0.000
     1‐2      0.000
     2‐3      0.000
     3‐4      0.000
     4‐5      0.000
     5‐6      0.000
     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************
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     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.021               1.077               0.000          0.381
     1‐2         0.034               0.928               0.000          0.947
     2‐3         0.062               1.016               0.000          0.992
     3‐4         0.067               0.979               0.000          1.018
     4‐5         0.067               0.947               0.000          1.069
     5‐6         0.093               1.000               0.000          1.132
     6‐7         0.093               1.085               0.000          1.154

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        2.752               4.232                2.3
     1‐2         4.342               6.252                2.6
     2‐3         4.373               6.443                2.4
     3‐4         4.403               6.467                2.3
     4‐5         3.299               5.382                1.9
     5‐6         2.982               5.207                1.7
     6‐7         2.823               5.155                1.5
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Exposure Area 3 Surface Soil  



EA3 SS.txt
                  LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      1.000           2.000            32.000           0.100
     1‐2       2.000           3.000            32.000           0.100
     2‐3       3.000           5.000            32.000           0.100
     3‐4       4.000           5.000            32.000           0.100
     4‐5       4.000           5.000            32.000           0.100
     5‐6       4.000           7.000            32.000           0.100
     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      2.260
     1‐2       1.960
     2‐3       2.130
     3‐4       2.040
     4‐5       1.950
     5‐6       2.050
     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      0.200
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     1‐2       0.500
     2‐3       0.520
     3‐4       0.530
     4‐5       0.550
     5‐6       0.580
     6‐7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 35.900 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1               37.000              35.900
     1‐2                37.000              35.900
     2‐3                37.000              35.900
     3‐4                37.000              35.900
     4‐5                37.000              35.900
     5‐6                37.000              35.900
     6‐7                37.000              35.900

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1     0.000
     1‐2      0.000
     2‐3      0.000
     3‐4      0.000
     4‐5      0.000
     5‐6      0.000
     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************
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     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.021               1.100               0.000          0.389
     1‐2         0.034               0.952               0.000          0.971
     2‐3         0.062               1.038               0.000          1.014
     3‐4         0.067               0.998               0.000          1.037
     4‐5         0.067               0.959               0.000          1.082
     5‐6         0.093               1.010               0.000          1.143
     6‐7         0.093               1.095               0.000          1.164

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.903               2.414                1.3
     1‐2         1.432               3.389                1.4
     2‐3         1.437               3.550                1.3
     3‐4         1.442               3.544                1.3
     4‐5         1.074               3.180                1.1
     5‐6         0.968               3.214                1.0
     6‐7         0.915               3.267                0.9
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Exposure Area 3  
Combined Surface and Subsurface Soil 



EA3 MX.txt
                  LEAD MODEL FOR WINDOWS Version 1.1

     
==================================================================================
     Model Version: 1.1 Build11
     User Name: 
     Date: 
     Site Name: 
     Operable Unit: 
     Run Mode: Research
     
==================================================================================

     ****** Air ******

     Indoor Air Pb Concentration: 30.000 percent of outdoor.
     Other Air Parameters:

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m³/day)            (%)          (µg Pb/m³)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      1.000           2.000            32.000           0.100
     1‐2       2.000           3.000            32.000           0.100
     2‐3       3.000           5.000            32.000           0.100
     3‐4       4.000           5.000            32.000           0.100
     4‐5       4.000           5.000            32.000           0.100
     5‐6       4.000           7.000            32.000           0.100
     6‐7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(µg/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      2.260
     1‐2       1.960
     2‐3       2.130
     3‐4       2.040
     4‐5       1.950
     5‐6       2.050
     6‐7       2.220

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1      0.200
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     1‐2       0.500
     2‐3       0.520
     3‐4       0.530
     4‐5       0.550
     5‐6       0.580
     6‐7       0.590

     Drinking Water Concentration: 4.000 µg Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 24.700 µg/g

     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (µg Pb/g)       House Dust (µg Pb/g)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1               21.000              24.700
     1‐2                21.000              24.700
     2‐3                21.000              24.700
     3‐4                21.000              24.700
     4‐5                21.000              24.700
     5‐6                21.000              24.700
     6‐7                21.000              24.700

     ****** Alternate Intake ******

     Age      Alternate (µg Pb/day)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1     0.000
     1‐2      0.000
     2‐3      0.000
     3‐4      0.000
     4‐5      0.000
     5‐6      0.000
     6‐7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 1.000 µg Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************
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     Year         Air                Diet               Alternate       Water
                (µg/day)           (µg/day)              (µg/day)      (µg/day)
     
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.021               1.104               0.000          0.391
     1‐2         0.034               0.956               0.000          0.976
     2‐3         0.062               1.042               0.000          1.017
     3‐4         0.067               1.001               0.000          1.040
     4‐5         0.067               0.961               0.000          1.084
     5‐6         0.093               1.011               0.000          1.145
     6‐7         0.093               1.096               0.000          1.165

      Year     Soil+Dust             Total               Blood
               (µg/day)            (µg/day)             (µg/dL)
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
     .5‐1        0.574               2.090                1.2
     1‐2         0.910               2.876                1.2
     2‐3         0.913               3.034                1.1
     3‐4         0.916               3.024                1.1
     4‐5         0.681               2.792                1.0
     5‐6         0.614               2.863                0.9
     6‐7         0.580               2.935                0.8
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H.1 Remedial Alternatives Cost Summary
H.2 Alternative 2 - Land Use Controls:  Cost Breakdown 
H.3 Alternative 2 - Land Use Controls:  Present Value 
H.4 Alternative 3 - Capping Cost Breakdown
H.5 Alternative 3 - Capping Present Value
H.6 Alternative 3 - Detailed Capital Cost Breakdown for Asphalt Cap
H.7 Alternative 4 - Detailed Capital Cost Breakdown for Source Removal

APPENDIX H
FEASIBILITY STUDY COST ESTIMATES

PARCEL 83
FORT MONMOUTH, NEW JERSEY

Table of Contents



Remedial 
Alternative Description Capital Cost

Annual 
Operations and 

Maintenance 
Cost a/

Periodic Cost 
a/

Non-Discounted 
Constant Dollar 

Cost b/

TPV at
1.9% Discount 

Rate c/

1 No Action $0 $0 $0 $0 $0

2 Land Use Controls (LUCs) - 30 year 
duration $51,000 $16,000 $31,000 $723,000 $558,000

3 Containment via Capping with 
Alternative 2 - 30 year duration $2,335,000 $16,000 $75,000 $3,664,000 $3,335,000

4
Source Removal via Direct 
Excavation and Backfill - 2 year 
duration

$5,396,000 $0 $0 $5,396,000 $5,396,000

Notes

Other Notes/Assumptions
1.  Design and construction contingencies have been added to capital and O&M costs based on USEPA (2000) and professional judgment.
     USEPA. 2000.  A Guide to Developing and Documenting Cost Estimates During the Feasibility Study.   USEPA 540-R-00-002.  July. 

Source
Discount Rate 1.90%

a/  Highest annual and periodic costs for remedial alternatives shown. Periodic costs may be less during a specific year.
b/  Non-discounted constant dollar cost provided to show impact of discount rate on total present value (TPV).
c/  TPV cost estimates are considered accurate to within -30% to +50% of actual costs. Time frames vary among alternatives and are based on the time required 
to achieve remedial action objectives (RAOs).  

FORT MONMOUTH, NEW JERSEY

TABLE H.1
REMEDIAL ALTERNATIVES COST SUMMARY

PARCEL 83



 
Item Units Unit Cost Extended

Capital
Declaration of Environmental Restriction (DER)/Deed Notice 1 Lump Sum 18,000$          18,000$            
Flood Hazard Area Control Act Rules Permit preparation and filing 1 Lump Sum 3,000$            3,000$              
Coastal Area Facility Review Act permit preparation and filing 1 Lump Sum 3,000$            3,000$              
Land survey for Deed Notice 1 Lump Sum 7,000$            7,000$              
LUC Implementation Plan 1 Lump Sum 10,000$          10,000$            
   Contingency 25% 10,250$            

Capital Total 51,250$            

Annual Costs
Inspect & monitor LUCs to ensure restricted use of, or access 1 each 2,500$            2,500$              
Reporting & long-term management 1 each 10,000$          10,000$            
   Contingency 25% 3,100$              

Periodic Costs Total 15,600$            

Periodic Costs (every 5 years)
Update/verify CEA and Deed Notice, inspect ECs 1 each 5,000$            5,000$              
Five-Year Review and Reporting 1 each 20,000$          20,000$            
   Contingency 25% 6,300$              

Periodic Costs Total 31,300$            

Assumptions:
LUCs have a duration of 30 years

 

TABLE H.2
ALTERNATIVE 2 LAND USE CONTROLS

FORT MONMOUTH, NEW JERSEY

COST BREAKDOWN
PARCEL 83



0 51,300$           15,600$           -$                 66,900$              1.000 66,900$           
1 -$                 15,600$           -$                 15,600$              0.981 15,310$           
2 -$                 15,600$           -$                 15,600$              0.963 15,024$           
3 -$                 15,600$           -$                 15,600$              0.945 14,744$           
4 -$                 15,600$           -$                 15,600$              0.927 14,469$           
5 -$                 15,600$           31,300$           46,900$              0.910 42,688$           
6 -$                 15,600$           -$                 15,600$              0.893 13,935$           
7 -$                 15,600$           -$                 15,600$              0.877 13,675$           
8 -$                 15,600$           -$                 15,600$              0.860 13,420$           
9 -$                 15,600$           -$                 15,600$              0.844 13,170$           

10 -$                 15,600$           31,300$           46,900$              0.828 38,854$           
11 -$                 15,600$           -$                 15,600$              0.813 12,683$           
12 -$                 15,600$           -$                 15,600$              0.798 12,447$           
13 -$                 15,600$           -$                 15,600$              0.783 12,215$           
14 -$                 15,600$           -$                 15,600$              0.768 11,987$           
15 -$                 15,600$           31,300$           46,900$              0.754 35,364$           
16 -$                 15,600$           -$                 15,600$              0.740 11,544$           
17 -$                 15,600$           -$                 15,600$              0.726 11,329$           
18 -$                 15,600$           -$                 15,600$              0.713 11,118$           
19 -$                 15,600$           -$                 15,600$              0.699 10,910$           
20 -$                 15,600$           31,300$           46,900$              0.686 32,188$           
21 -$                 15,600$           -$                 15,600$              0.674 10,507$           
22 -$                 15,600$           -$                 15,600$              0.661 10,311$           
23 -$                 15,600$           -$                 15,600$              0.649 10,119$           
24 -$                 15,600$           -$                 15,600$              0.637 9,930$             
25 -$                 15,600$           31,300$           46,900$              0.625 29,297$           
26 -$                 15,600$           -$                 15,600$              0.613 9,564$             
27 -$                 15,600$           -$                 15,600$              0.602 9,385$             
28 -$                 15,600$           -$                 15,600$              0.590 9,210$             
29 -$                 15,600$           -$                 15,600$              0.579 9,039$             
30 -$                 15,600$           31,300$           46,900$              0.569 26,666$           

TOTALS 51,300$           483,600$         187,800$         722,700$            558,100$         

TABLE H.3

PRESENT VALUE
ALTERNATIVE 2 LAND USE CONTROLS

PARCEL 83

Annual Cost for Remedial Alternatives  - Anticipated 30-Year Duration

FORT MONMOUTH, NEW JERSEY

Discount Factor 
at 1.9%

Present Value at 
1.9%Year Capital Cost ($)

Annual O&M
 ($)

(LUCs)

Periodic Costs  
($) Total Cost



 
Item Units Unit Cost Extended

Capital
LUCs capital cost 1 Lump Sum 51,300$           51,300$            
Planning, Oversight, Scheduling, Meetings, Scope Preparation, 
Documents 1 Lump Sum 119,900$         119,900$          
Demolition, earthwork, paving, waste management 1 Lump Sum 2,127,800$      2,127,800$       
Reporting 1 Lump Sum 36,100$           36,100$            
   Note: 25% Contingency rolled into unit cost

Capital Total 2,335,100$       

Annual Costs
Inspect & monitor LUCs to ensure restricted use of, or access 1 each 2,500$             2,500$              
Reporting & long-term management 1 each 10,000$           10,000$            
   Contingency 25% 3,100$              

Annual Costs Total 15,600$            

Periodic Costs (every 2 years)
Cap maintenance 1 each 35,000$           35,000$            
   Contingency 25% 8,800$              

2-Year Periodic Costs Total 43,800$            

Periodic Costs (every 5 years)
Update/verify CEA and Deed Notice, inspect ECs 1 each 5,000$             5,000$              
Five-Year Review and Reporting 1 each 20,000$           20,000$            
   Contingency 25% 6,300$              

5-Year Periodic Costs Total 31,300$            

Assumptions:
LUCs have a duration of 30 years

FORT MONMOUTH, NEW JERSEY

COST BREAKDOWN
PARCEL 83

TABLE H.4
ALTERNATIVE 3 CAPPING



0 2,335,100$      15,600$           -$                 2,350,700$         1.000 2,350,700$      
1 -$                 15,600$           -$                 15,600$              0.981 15,310$           
2 -$                 15,600$           43,800$           59,400$              0.963 57,206$           
3 -$                 15,600$           -$                 15,600$              0.945 14,744$           
4 -$                 15,600$           43,800$           59,400$              0.927 55,093$           
5 -$                 15,600$           31,300$           46,900$              0.910 42,688$           
6 -$                 15,600$           43,800$           59,400$              0.893 53,057$           
7 -$                 15,600$           -$                 15,600$              0.877 13,675$           
8 -$                 15,600$           43,800$           59,400$              0.860 51,097$           
9 -$                 15,600$           -$                 15,600$              0.844 13,170$           

10 -$                 15,600$           75,100$           90,700$              0.828 75,140$           
11 -$                 15,600$           -$                 15,600$              0.813 12,683$           
12 -$                 15,600$           43,800$           59,400$              0.798 47,392$           
13 -$                 15,600$           -$                 15,600$              0.783 12,215$           
14 -$                 15,600$           43,800$           59,400$              0.768 45,641$           
15 -$                 15,600$           31,300$           46,900$              0.754 35,364$           
16 -$                 15,600$           43,800$           59,400$              0.740 43,955$           
17 -$                 15,600$           -$                 15,600$              0.726 11,329$           
18 -$                 15,600$           43,800$           59,400$              0.713 42,331$           
19 -$                 15,600$           -$                 15,600$              0.699 10,910$           
20 -$                 15,600$           75,100$           90,700$              0.686 62,248$           
21 -$                 15,600$           -$                 15,600$              0.674 10,507$           
22 -$                 15,600$           43,800$           59,400$              0.661 39,261$           
23 -$                 15,600$           -$                 15,600$              0.649 10,119$           
24 -$                 15,600$           43,800$           59,400$              0.637 37,810$           
25 -$                 15,600$           31,300$           46,900$              0.625 29,297$           
26 -$                 15,600$           43,800$           59,400$              0.613 36,414$           
27 -$                 15,600$           -$                 15,600$              0.602 9,385$             
28 -$                 15,600$           43,800$           59,400$              0.590 35,068$           
29 -$                 15,600$           -$                 15,600$              0.579 9,039$             
30 -$                 15,600$           75,100$           90,700$              0.569 51,569$           

TOTALS 2,335,100$      483,600$         844,800$         3,663,500$         3,334,500$      

Year Capital Cost ($)
Annual O&M

 ($)
(LUCs)

Periodic Costs  
($) Total Cost Discount Factor 

at 1.9%
Present Value at 

1.9%

PARCEL 83
FORT MONMOUTH, NEW JERSEY

Annual Cost for Remedial Alternatives  - Anticipated 30-Year Duration

TABLE H.5
ALTERNATIVE 3 CAPPING

PRESENT VALUE



Labor Subcontractors

Professional Category 
Senior 
Level

Mid 
Level

Junior 
Level Total Total Sub Quantity Units Unit Rate Total Number Total Capitol

Approximate Billing Rate ($/hr) $130 $100 $75 Hours Labor Hours Subs of Events Cost
Planning, Direction, Oversight, Scheduling, Meetings, Scope Preparation, and Planning Documents

Planning, Direction, and Oversight 10 12 16 38 3,700$        1 3,700$               
Schedule Preparation, Implementation, and Meetings 12 6 6 24 2,610$        1 2,610$               
Scope Preparation/Permitting 10 320 200 40 48,300$      1 48,300$             
Remedial Action WP/UFP-QAPP/APP/SSHP/QASP 12 100 120 232 20,560$      1 20,560$             

   Finalize RAWP and Submitt to Regulators 6 80 160 246 20,780$      1 20,780$             
Planning Subtotal 50 518 502 1,070 95,950$      95,950$             

Demolition, Earthwork, Paving and Offsite Disposal
Material Labor Equipment Other Totals

Description of Work Quantity Unit Rate Material 
Total Unit Rate Labor 

Total
Unit 
Rate

Equip. 
Total

Unit 
Rate Other Total Unit Rate Amount

Area #1
Site Demolition 125,000 SF -$         -$              0.26$          31,885$    0.19$   23,163$     0.15$     18,253$     0.59$      73,301$             
Structure Demolition 125,000 SF -$         -$              0.38$          48,082$    0.09$   10,946$     0.21$     26,172$     0.68$      85,200$             
Earthwork 125,000 SF 5.10$        637,560$  0.26$          32,911$    0.28$   34,731$     0.24$     29,682$     5.88$      734,885$           
Asphalt Paving 125,000 SF 2.34$        292,625$  0.25$          30,958$    0.26$   32,045$     0.38$     48,013$     3.23$      403,641$           

Area #2
Site Demolition 35,200   SF -$         -$              0.26$          8,979$      0.19$   6,523$       0.15$     5,140$       0.59$      20,642$             
Earthwork 35,200   SF 5.10$        179,537$  0.26$          9,268$      0.28$   9,780$       0.24$     8,359$       5.88$      206,944$           
Asphalt Paving 35,200   SF 2.34$        82,403$    0.25$          8,718$      0.26$   9,024$       0.38$     13,520$     3.23$      113,665$           

Area #3
Site Demolition 3,600     SF -$         -$              0.26$          918$         0.19$   667$          0.15$     526$          0.59$      2,111$               
Earthwork 3,600     SF 5.10$        18,362$    0.26$          948$         0.28$   1,000$       0.24$     855$          5.88$      21,165$             
Asphalt Paving 3,600     SF 2.34$        8,428$      0.25$          892$         0.26$   923$          0.38$     1,383$       3.23$      11,625$             

Area #4
Site Demolition 3,000     SF -$         -$              0.26$          765$         0.19$   556$          0.15$     438$          0.59$      1,759$               
Earthwork 3,000     SF 5.10$        15,301$    0.26$          790$         0.28$   834$          0.24$     712$          5.88$      17,637$             
Asphalt Paving 3,000     SF 2.34$        7,023$      0.25$          743$         0.26$   769$          0.38$     1,152$       3.23$      9,687$               

Demo, Earthwork, Paving Subtotal 1,241,238 175,857 130,962$   154,205$   1,702,262$        
Labor Subcontractors

Professional Category 
Senior 
Level

Mid 
Level

Junior 
Level Total Total Sub Quantity Units Unit Rate Total Number Total Capitol

Approximate Billing Rate ($/hr) $130 $100 $75 Hours Labor Hours Subs of Events Cost
Reporting

   Draft Report Preparation on Excavation 40 60 88 200 17,800$      1 17,800$             
   Incorporate Comments from FTMM and USACE 12 20 32 60 5,960$        1 5,960$               
   Finalize Report and Submitt to Regulators 10 20 24 40 5,100$        1 5,100$               

Reporting Subtotal 62 100 144 306 28,860$      28,860$             
Alternative 3 Capping Subtotal 1,827,072$       

Contingency (25%) 456,768$          

Alternative 3 Capping Total 2,283,840$        

TABLE H.6
ALTERNATIVE 3 DETAILED CAPITAL COST BREAKDOWN FOR ASPHALT CAP

FEASIBILITY STUDY COST SUMMARY PARCEL 83 FORT MONMOUTH, NEW JERSEY



Labor Subcontractors

Professional Category 
Senior 
Level

Mid 
Level

Junior 
Level Total Total Sub Quantity Units Unit Rate Total Number Total Capitol

Approximate Billing Rate ($/hr) $130 $100 $75 Hours Labor Hours Subs of Events Cost
Planning, Direction, Oversight, Scheduling, Meetings, Scope Preparation, and Planning Documents

Planning, Direction, and Oversight 10 12 16 38 3,700$          1 3,700$               
Schedule Preparation, Implementation, and Meetings 12 6 6 24 2,610$          1 2,610$               
Scope Preparation/Permitting 10 320 200 40 48,300$        1 48,300$             
Flood Hazard Area Control Act Rules Permit preparation and filing 1 lump sum 3,000$     3,000$         1 3,000$               
Coastal Area Facility Review Act permit preparation and filing 1 lump sum 3,000$     3,000$         1 3,000$               
Remedial Action Work Plan/UFP-QAPP/APP/SSHP/QASP 12 100 120 232 20,560$        1 20,560$             

   Finalize RAWP and Submitt to Regulators 6 80 160 246 20,780$        1 20,780$             
Subtotal 50 518 502 1,070 95,950$        101,950$           

Excavation and Offsite Disposal
Mobilization/Set-up/Demobilization 4 6 20 30 2,620$          1 lump sum 10,000$   10,000$       1 12,620$             
Utility Clearance 8 20 28 2,300$          2 day 2,000$     4,000$         1 6,300$               
Surveying (pre excavation) 8 20 28 2,300$          1 day 2,500$     2,500$         1 4,800$               
Perimeter Air Monitoring and Dust Control 1 lump sum 3,000$     3,000$         1 3,000$               
Excavation & Disposal

excavation/segregation/stockpiling 20 80 160 260 22,600$        30000 ton 32$          960,000$     1 982,600$           
sorting/loading 20 40 60 5,000$          1 lump sum 5,000$     5,000$         1 10,000$             
transport & disposal of excavated non-hazardous 8 16 24 2,000$          30000 ton 90$          2,700,000$  1 2,702,000$        
waste characterization/profiling/tracking 4 8 8 20 1,920$          1 1,920$               

Confirmation Sampling
sample collection 4 8 24 36 3,120$          1 3,120$               
Data Management 4 24 28 2,200$          1 2,200$               
excavation (bottom and sidewalls) confirmation soil sampling 109 sample 200$        21,800$       1 21,800$             
soil stockpile waste characterization suite 5 sample 600$        3,000$         1 3,000$               

Backfill
oversight of backfill operations 4 10 40 54 4,520$          1 4,520$               
soil fill import (transport, placement, testing) 2 4 8 14 1,260$          30000 ton 50$          1,500,000$  1 1,501,260$        
import material sampling suite 5 sample 450$        2,250$         
Geotechnical Services 4 8 12 1,000$          1 lump sum 5,000$     5,000$         1 6,000$               

Subtotal 38 168 388 594 50,840$        5,216,550$  5,265,140$        
Reporting

   Draft Report Preparation on Excavation 40 60 88 200 17,800$        1 17,800$             
   Incorporate Comments from FTMM and USACE 12 20 32 60 5,960$          1 5,960$               
   Finalize Report and Submitt to Regulators 10 20 24 40 5,100$          1 5,100$               

Subtotal 62 100 144 306 28,860$        28,860$             
Alternative 4 Excavation Subtotal 5,306,620$       

Contingency (25%) 1,326,655$       

Alternative 4 Excavation Total 150 786 1,034 1,970 175,650$      5,216,550$  5,395,950$        

TABLE H.7
ALTERNATIVE 4 DETAILED CAPITAL COST BREAKDOWN FOR SOURCE REMOVAL
FEASIBILITY STUDY COST SUMMARY PARCEL 83 FORT MONMOUTH, NEW JERSEY
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