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EXECUTIVE SUMMARY 
 
VERSAR, Inc. (Versar) has been contracted by the United States (U.S.) Army Garrison, 
Fort Monmouth (Fort Monmouth), Directorate of Public Works (DPW), Fort Monmouth, 
New Jersey to prepare a Remedial Investigation Report (RIR) to document groundwater 
and surface water conditions at Site 80/166 located in the Main Post Area of Fort 
Monmouth, New Jersey.  This report addresses the remedial investigation activities 
performed at this site to investigate groundwater conditions from April 1997 through 
August 2001. 
 
Site 80/166 is located in the eastern part of the Main Post at Fort Monmouth, north of 
Riverside Avenue and south of Building 166.  Site 80/166 is located approximately 500 
feet northwest of Oceanport Creek.  Two Underground Storage Tank (UST) closures 
have been performed at Site 80/166 as part of the DPW’s UST management program.   
The groundwater monitoring program associated with the DPW’s UST management 
program includes six monitoring wells at Site 80/166 that were installed in September 
1994 and July 2000. 
 
The UST Closure and Site Investigation Report for Former Building T-80, NJDEP 
Registration No. 090010-06, prepared by ATC Associates, BCM Division (ATC) for the 
DPW, July 1998, documents the removal of one single-walled, steel UST located 
immediately north of former Building T-80.  This UST was cleaned, excavated and 
disposed of in accordance with New Jersey Department of Environmental Protection 
(NJDEP) requirements.  In addition to the UST removal, approximately 56 cubic yards of 
potentially contaminated soil was removed and disposed offsite.  Six post-excavation 
samples were collected and analyzed for Total Petroleum Hydrocarbons (TPHC).  All 
samples contained either non-detectable concentrations of contaminants or detections at 
concentrations below NJDEP cleanup criteria. 
 
In response to the observation of potentially contaminated soil near the shallow water 
table, one shallow monitoring well was installed at the former Building T-80 area.  On 
May 19, 1995 and June 13, 1995, monitoring well 80-MW1 was sampled and analyzed 
for volatile organic compounds (VOCs) plus 10 Tentatively Identified Compounds 
(TICs) and semi-volatile organic compounds (SVOCs) plus 15 TICs.  One VOC, 
benzene, was detected in both rounds at concentrations exceeding the NJDEP 
Groundwater Quality Criteria (GWQC).  No other VOCs or SVOCs were detected in 
these two groundwater samples at concentrations exceeding the NJDEP GWQC.  No 
product or sheen was observed in well 80-MW1 during either of the sampling rounds. 
 
The UST Closure and Site Investigation Report, Building 166, UST No. 90017-17, 
prepared by ATC, May 2000, documents the removal of one UST located under the 
pavement approximately 20 feet west of the southwest corner of Building 80/166.  The 
DPW closed UST No.  90017-17. Stained soils were observed in the excavation and 
organic vapors were detected with an organic vapor analyzer (OVA).  Soil screening was 
also conducted along the former UST piping.  No contamination was observed anywhere 
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along the piping length.  Based on visual observations, approximately 24 cubic yards of 
potentially contaminated soil was excavated and disposed offsite during the UST closure.  
Nine post-excavation soil samples were collected from nine locations along the sidewalls 
of the UST excavation.  Following removal of the fuel lines (on the same date of the tank 
closure), one additional post-excavation sample was collected along the former piping 
length, which was approximately 10 feet long.  These ten post-excavation soil samples 
were analyzed for TPHC.  TPHC was detected in each of the ten samples below the 
NJDEP cleanup criteria. 
 
In response to the observation of potentially contaminated soil near the shallow water 
table, one shallow monitoring well was installed southwest of Building 166.  Monitoring 
well 166-MW1 was sampled in two sampling rounds, and the samples were analyzed for 
VOCs plus 10 TICs and SVOCs plus 15 TICs.  No VOCs or SVOCs were detected in 
these two groundwater samples at concentrations exceeding the NJDEP GWQC.  No 
product or sheen was observed in well 166-MW1 during either of the sampling rounds. 
 
Roy F. Weston, Inc. (Weston) conducted soil sampling, monitoring well installation and 
sampling and geophysical surveying as part of an SI of the Fort Monmouth military 
installation.  Weston established background concentrations for soil and groundwater for 
the Fort Monmouth installation, as reported in the Weston SI Report (1995).   
 
As presented in the Weston SI Report, several natural and anthropogenic factors 
contribute to the wide range in concentrations of metals in soils, which further impact the 
concentration of metals in groundwater.  A low-flow sampling methodology was 
proposed for use by the DPW and accepted by the NJDEP to assess the impact of 
entrained sediments on the dissolved phase metals concentrations at Fort Monmouth.   
 
Fort Monmouth DPW has conducted a Remedial Investigation (RI), including a 
groundwater sampling program, to define the areal extent of potential pollutants and 
evaluate impacts to groundwater in the vicinity of Site 80/166.  Remedial investigation 
activities were performed from April 1997 and continued through August 2001. 
 
A total of six monitoring wells comprise the quarterly groundwater monitoring program 
conducted by the DPW.  Two of the six wells were installed in September 1994 during 
UST closures and site investigations.  The remaining four wells were installed by the 
DPW on July 24, 2000.  The locations of these four wells were strategically selected by 
the DPW to monitor possible contaminants released into the groundwater due to the 
former USTs located at Site 80/166.   
 
Monitoring wells 80-MW1, 80-MW2, 80-MW3, 80-MW4, 80-MW5 and 166-MW1 were 
sampled during 17 quarterly groundwater sampling rounds and two low-flow rounds.  
The groundwater samples were analyzed for VOCs plus 15 TICs, SVOCs plus 15 TICs, 
pesticides, polychlorinated biphenyls (PCBs) and Target Analyte List (TAL) metals.  
During 19 quarterly sampling events, one VOC, four pesticides and eight TAL metals 
were detected in groundwater samples at concentrations above their respective NJDEP 
GWQC.   
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Geoprobe® soil and groundwater samples were collected in March and May 2000 at Site 
80/166.  A total of 18 subsurface soil samples and 18 groundwater samples were 
collected from 18 distinct Geoprobe® borings.  The soil samples were analyzed for VOCs 
plus 15 TICs and percent solids.  A total of three VOCs were detected below their 
respective NJDEP Residential Direct Contact Soil Cleanup Criteria (RDCSCC) and the 
NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC). 
 
The 18 Geoprobe® groundwater samples were also analyzed for VOCs plus 15 TICs.  A 
total of eight VOCs were detected in the Geoprobe® groundwater samples.  Two VOCs 
were detected at concentrations that exceeded their respective GWQC. 
 
Based on the magnitude of the exceedances, the frequency of occurrences, and the wide-
ranging results, two pesticides (a-chlordane and g-chlordane) and two metals (arsenic and 
lead) are identified as potential COCs at Site 80/166 and are given further consideration 
with regard to contaminant migration potential in this RIR.   
 
The RI also included the collection of groundwater depth measurements, the performance 
of slug tests, evaluation of the aquifer classification, and the completion of a sensitive 
receptor survey.  The results of the field and laboratory investigations were used to 
develop a conceptual site model to provide a basis for the development of a three-
dimensional computer model.  The conceptual site model considers the site-specific 
topography, groundwater recharge, groundwater flow conditions and the geologic 
formations present at the site.  The MODFLOW computer model was used to simulate 
groundwater flow and contaminant transport beneath the site.  The purpose of developing 
a groundwater model for Site 80/166 was to predict the migration of the identified COCs 
in site groundwater.   
 
Due to the low concentrations of COCs at the site and the slow migration rates for the 
COCs in the groundwater, there is little potential for significant COC impact by 
migration into Oceanport Creek.  The Wenonah Mount Laurel aquifer, which is 
approximately 125 feet bgs, is too deep to be affected by the COCs near the ground 
surface.  The sensitive receptor survey indicates that there are no domestic or irrigation 
wells close enough to Site 80/166 to be adversely impacted by COC migration. 
 
No Further Action (NFA) is recommended with regard to pesticides and metals 
contamination in groundwater at Site 80/166.   
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1.0 INTRODUCTION 
 
Versar has been contracted by the U.S. Army Garrison, Fort Monmouth, DPW, Fort 
Monmouth, New Jersey to prepare an RIR to document groundwater and surface water 
conditions at Site 80/166 located in the Main Post area of Fort Monmouth, New Jersey.  
This report addresses the remedial investigation activities performed at this site to 
investigate groundwater conditions from April 1997 through January 2001. 
 
1.1   Objectives 
 
The objectives of this RIR are to define aquifer chemical and physical characteristics and 
to determine the requirement for further remedial activities at Site 80/166.  The remedial 
investigation was conducted in accordance with NJDEP Technical Requirements for Site 
Remediation (July 1999), NJAC 7:26E, et seq. 
 
The remedial investigation and subsequent preparation of the RIR encompassed the 
following: 
 
• Characterization of groundwater quality at Site 80/166 through quarterly 

groundwater sampling events conducted from April 1997 through January 2001. 
• Characterization of the Site 80/166 groundwater quality during two low-flow 

sampling events in September and October 2000. 
• Characterization of Site 80/166 subsurface soil and groundwater conditions 

through Geoprobe® borings conducted in March and May 2000. 
• Comparison of the groundwater sample results with the NJDEP GWQC and 

subsurface soil sample results with NJDEP Residential Direct Contact Soil 
Cleanup Criteria (RDCSCC). 

• Investigation and evaluation of the designated aquifer uses, the associated aquifer 
classification, and the appropriate groundwater quality criteria for groundwater 
resources beneath Site 80/166.  The NJDEP Ground Water Quality Standards 
(GWQS) specify the quality criteria and designated uses for groundwater and also 
contain technical and general policies to ensure that the designated uses can be 
adequately protected. 

• Performance of slug tests at Site 80/166 during August 2001 to characterize the 
hydraulic conductivity and groundwater flow regime. 

• Development of a groundwater flow and transport model for Site 80/166 based on 
the hydrogeologic data, field investigation programs and technical research to 
evaluate the migration of potential contaminants of concern (COC) beneath Site 
80/166. 

• Formulation of recommendations for future remedial investigation or remedial 
action alternatives for Site 80/166. 
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1.2   Report Organization 
 
This report is organized to minimize repetition.  Section 2.0 provides background 
information and a general description of Site 80/166 located in the Main Post Area of 
Fort Monmouth.  Section 3.0 describes and summarizes the field activities conducted at 
Site 80/166 including groundwater sampling from monitoring wells, groundwater and 
soil sampling from Geoprobe® borings, and aquifer testing.  Section 4.0 presents the 
physical characterization of Site 80/166 including lithology and groundwater conditions.  
The chemical characterization of Site 80/166 is presented in Section 5.0, which includes 
groundwater and soil sample results and the determination of potential COCs.  Section 
6.0 discusses the potential for contaminant migration in the vicinity of Site 80/166 and 
presents groundwater modeling involving the COCs.  Conclusions and recommendations 
for Site 80/166 are presented in Section 7.0.  References used to prepare this report are 
listed in Section 8.0. 
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2.0 SITE BACKGROUND AND ENVIRONMENTAL SETTING 

 
The following sections describe Site 80/166 background and the environmental setting of 
the area surrounding Fort Monmouth and Site 80/166.  Included is a description of the 
location, background, current conditions and environmental setting of Site 80/166. 
 
2.1   Site Location and Description 
 
Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth 
County, approximately 45 miles south of New York City and 70 miles northeast of 
Philadelphia (Figure 2-1).  In addition to the Main Post, the installation includes two 
subposts, the Charles Wood Area and the Evans Area.  The Main Post encompasses 
approximately 630 acres and is bounded by State Highway 35, Parkers Creek, Lafetra 
Brook, the New Jersey Transit Railroad and a residential area to the south.  The post was 
established in 1918 during World War I (WWI) as an Army Signal Corps training center.  
The Main Post currently provides administrative, training, and housing support functions, 
as well as providing many of the community facilities for Fort Monmouth.  The primary 
mission of Fort Monmouth is to provide command, administrative, and logistical support 
for Headquarters, U.S. Army Communications and Electronics Command (CECOM).  
CECOM is a major subordinate command of the U.S. Army Materiel Command (AMC) 
and is the host tenant at Fort Monmouth.  
 
Site 80/166 is located in the eastern part of the Main Post Area of Fort Monmouth, north 
of Riverside Avenue and south of Building 166 (Figure 2-2).  Site 80/166 is located 
approximately 500 feet northwest of Oceanport Creek.   
 
2.2   Site Background 
 
In the early 1990s, the DPW developed a UST program for managing approximately 506 
USTs located throughout the Fort Monmouth installation (Main Post, Charles Wood and 
Camp Evans areas).  This program was created to work toward replacing the use of 
heating oil as a major energy source and to convert to natural gas.  The DPW’s approach 
involved installing new gas lines, new boilers that could be gas fed, and removing the 
non-regulated (residential) USTs.  Since 1990, approximately 97 percent of the 
aforementioned USTs at Fort Monmouth have been removed. 
 
As part of the DPW’s UST management program, two UST closure reports (dated July 
1998 and May 2000) have been submitted to the NJDEP regarding USTs in the 
immediate vicinity of Site 80/166.  These two reports are presented in Appendices A and 
B and are discussed below in Sections 2.2.1 and 2.2.2, respectively. 
 
In 1995, the DPW submitted a Site Investigation (SI) report for the Main Post and 
Charles Wood areas.  This site investigation report is discussed below in Section 2.2.3, 
and incorporated into the discussion of contaminants of concern at Site 80/166 (Section 
5.3). 
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The groundwater monitoring program presented in this report includes two wells (80-
MW1 and 166-MW1) originally installed in September 1994 as part of UST closures.  
The locations of these two monitoring wells and four additional wells installed in July 
2000 are shown in Figure 2-3.  A well construction summary is provided in Table 2-1.  
The monitoring well records for these wells are provided in Appendix C.   
        
2.2.1 UST Closure and SI Report for Former Building T-80 (BCM, 1998) 
 
According to the UST Closure and Site Investigation Report for Former Building T-80, 
NJDEP Registration No. 090010-06, prepared by ATC for the DPW, July 1998 
(Appendix A), there was one single-wall steel UST (UST No. 090010-06) located 
immediately north of former Building T-80 (Figure 2-4).  UST No. 090010-06 was a 
1,000-gallon No. 2 fuel oil UST.  On June 16, 1994, following the removal of this UST, a 
spill was reported to the NJDEP “Hot Line” for UST number 090010-06 and Case 
Number 94-6-16-1127-25 was assigned by the NJDEP.  On July 16, 1994, UST No. 
090010-06 was cleaned, excavated and disposed of in accordance with NJDEP 
requirements.  In addition to the UST removal, approximately 56 cubic yards of 
potentially contaminated soil was removed and disposed offsite.  One hole was observed 
on each of the end seams of the tank during the inspection by the subsurface evaluator. 
 
Following the soil excavation and removal of UST No. 090010-06, six post-excavation 
samples were collected and analyzed for TPHC using USEPA Method 418.1.  All 
samples contained either non-detectable concentrations of contaminants or concentrations 
below 1,000 mg/kg (the NJDEP cleanup criteria for TPHC is 10,000 mg/kg). 
 
In response to the observation of potentially contaminated soil near the shallow water 
table, one shallow monitoring well (80-MW1) was installed at the former Building T-80 
area on September 15, 1994.  Well 80-MW1 was constructed to a maximum finished 
depth of 13 feet.  This well was screened from a depth of 3.0 feet below ground surface 
(bgs) to 13 feet bgs with 4-inch diameter 20-slot PVC. 
 
On May 19, 1995 and June 13, 1995, monitoring well 80-MW1 was sampled and 
analyzed for VOCs plus 10 TICs and SVOCs plus 15 TICs.  One VOC, benzene, was 
detected at concentrations exceeding the NJDEP GWQC at concentrations of 1.7 ug/L 
and 1.4 ug/L, respectively.  No other VOCs or SVOCs were detected in these two 
groundwater samples at concentrations exceeding the NJDEP GWQC.  No product or 
sheen was observed in well 80-MW1 during either of the sampling rounds. 
 
2.2.2 UST Closure and SI Report for Building 166 (ATC, 2000) 
 
According to the UST Closure and Site Investigation Report, Building 166, UST No. 
90017-17, prepared by ATC, May 2000,  (Appendix B), there was one UST (No. 90017-
17) located under the pavement approximately 20 feet west of the southwest corner of 
Building 80/166 (Figure 2-4).  UST No. 90017-17 was a 4,000-gallon fiberglass tank that 
contained No. 2 fuel oil.   
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On June 16, 1994, the DPW closed UST No. 90017-17.  Stained soils were observed in 
the UST excavation and organic vapors were detected with an OVA.  Based on these 
observations, a spill was reported to the NJDEP Hotline and this spill was assigned as 
Case No. 94-6-16-1545-09 by the NJDEP.  The subsurface evaluator did not observe any 
holes or punctures in UST No. 90017-17 after the UST was removed and drained.  Soil 
screening was also conducted along the former UST piping run.  No contamination was 
observed anywhere along the piping length.  Based on visual observations, approximately 
24 cubic yards of potentially contaminated soil was excavated and disposed offsite during 
the UST closure. 
 
On June 16, 1994, following the removal of UST No. 90017-17 and soil excavation, nine 
post-excavation soil samples were collected from eight locations along the sidewalls of 
the UST excavation.  Following the removal of the UST fuel lines (on the same date of 
the tank closure), one additional post-excavation sample was collected along the former 
piping length, which was approximately 10 feet long.  These ten post-excavation soil 
samples were analyzed for TPHC using USEPA Method 418.1.  TPHC was detected in 
each of these ten samples below 1,000 mg/kg. 
 
In response to the observation of potentially contaminated soil near the shallow water 
table, one shallow monitoring well (166-MW1) was installed southwest of Building 166 
(Figure 2-3) on September 14, 1994.  Monitoring well 166-MW1 was constructed to a 
maximum finished depth of 10 feet.  This well was screened from a depth of 0.5 feet bgs 
to 10 feet bgs with 4-inch diameter 20-slot PVC. 
 
Monitoring well 166-MW1 was sampled in two sampling rounds (May 18, 1995 and June 
13, 1995).  The two groundwater samples collected in these two rounds were analyzed for 
VOCs plus 10 TICs and SVOCs plus 15 TICs.  No VOCs or SVOCs were detected in 
these two groundwater samples at concentrations exceeding the NJDEP GWQC.  No 
product or sheen was observed in well 166-MW1 during either of the sampling rounds. 
 
2.2.3 SI Report for Main Post and Charles Wood Areas (Weston, 1995) 
 
As part of an SI of the Fort Monmouth military installation, Weston conducted soil 
sampling, monitoring well installation and sampling and geophysical surveying.  In 
addition to sampling soil and groundwater at sites throughout the Main Post and Charles 
Wood areas of Fort Monmouth, Weston established background concentrations for soil 
and groundwater for the Fort Monmouth installation, as reported in the Weston SI (1995) 
(Appendix D).  These background concentrations have been used by the DPW for 
comparing sample results for native constituents of soil and groundwater (see Section 
5.3). 
 
As presented in the Weston SI Report, several natural and anthropogenic factors 
contribute to the wide range in concentrations of metals in soils, which further impact the 
concentration of metals in groundwater.  Soils derived from the glauconitic sands contain 
abundant aluminum, calcium, potassium, iron, magnesium and manganese (among 
others), which are likely to be present at elevated concentrations in the groundwater, 
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particularly when sediments are entrained in the collected groundwater samples.  A low- 
flow sampling methodology was proposed for use by the DPW and accepted by the 
NJDEP to assess the impact of entrained sediments on the dissolved phase metals 
concentrations at the Main Post and Charles Wood areas of Fort Monmouth.  Using a 
low-flow sampling methodology to reduce the presence of entrained sediment has 
generally yielded substantial reductions in the dissolved phase concentrations of metals, 
such as arsenic, antimony, beryllium, cadmium, chromium, cobalt, lead, mercury, 
selenium, silver, thallium and vanadium at Fort Monmouth sites.  Significant decreases in 
the concentrations of metals characteristic of glauconitic sand also were observed.  These 
included aluminum, barium, calcium, copper, iron, magnesium, manganese, nickel, 
potassium, sodium and zinc.   
 
2.3   Current Conditions 
 
Versar conducted a site walkthrough on June 20, 2001 to assess current conditions at Site 
80/166.  The site currently consists of Building 166, which is used by the DPW as office 
space and equipment storage, a parking area used for storage of construction and army 
vehicles, and grassy areas along Riverside Drive.  Underground utilities at Site 80/166 
are shown in Figure 2-5.  Site photographs were taken during the Site 80/166 
walkthrough and are included in Appendix E.   
 
2.4   Environmental Setting 
 
The following is a description of the geological/hydrogeological setting of the area 
surrounding Site 80/166.  Included is a description of the regional geology of the area 
surrounding Fort Monmouth, as well as descriptions of the local geology and 
hydrogeology of the Main Post. 
 
2.4.1 Regional and Local Geology 
 
Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain 
physiographic province.  Site 80/166 is located in what may be referred to as the Outer 
Coastal Plain subprovince, or the Outer Lowlands.  The geologic map of New Jersey is 
provided as Figure 2-6. 
 
In general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of 
unconsolidated deposits of clay, silt, sand and gravel.  These formations typically strike 
northeast-southwest with a dip ranging from 10 to 60 feet per mile and were deposited on 
Precambrian and lower Paleozoic rocks (Zapecza, 1989).  These sediments, 
predominantly derived from deltaic, shallow marine and continental shelf environments, 
date from Cretaceous through the Quaternary Periods.  The mineralogy ranges from 
quartz to glauconite. 
 
The formations record several major transgressive/regressive cycles and contain units, 
which are generally thicker to the southeast and reflect a deeper water environment.  
More than 20 regional geologic units are present within the sediments of the Coastal 
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Plain.  Regressive, upward coarsening deposits are usually aquifers (e.g., Englishtown 
and Kirkwood Formations and the Cohansey Sand), while the transgressive deposits act 
as confining units (e.g., the Merchantville, Marshalltown and Navesink Formations).  The 
individual thickness for these units varies greatly (e.g., from several feet to several 
hundred feet).  The Coastal Plain deposits thicken to the southeast from the Fall Line 
(e.g., a boundary zone between older, resistant rocks and younger, softer plain sediments) 
to greater than 6,500 feet in Cape May County (Brown and Zapecza, 1990). 
 
Based on the regional geologic map (Jablonski, 1968), the Cretaceous age Red Bank and 
Tinton Sands outcrop at the Main Post area.  The Red Bank Sand conformably overlies 
the Navesink Formation and dips to the southeast at 35 feet per mile.  The upper member 
(Shrewsbury) of the Red Bank Sand is a yellowish-gray to reddish brown clayey, 
medium-to-coarse-grained sand that contains abundant rock fragments, minor mica and 
glauconite (Jablonski).  The lower member (Sandy Hook) is a dark gray to black, 
medium-to-fine grained sand with abundant clay, mica and glauconite. 
 
The Tinton Sand conformably overlies the Red Bank Sand and ranges from a clayey 
medium to very coarse-grained feldspathic-quartz and glauconite-sand to a glauconitic-
coarse sand.  The color varies from dark yellowish orange or light brown to moderate 
brown and from light olive to grayish olive.  Glauconite may constitute 60 to 80 percent 
of the sand fraction in the upper part of the unit.  The upper part of the Tinton is often 
highly oxidized and iron oxide encrusted (Minard, 1969).  Groundwater occurs beneath 
the site at a depth of approximately 2 to 12 feet bgs.   
 
The Kirkwood Formation (part of the Kirkwood-Cohansey system) crops out southeast of 
the Main Post and dips to the southeast at a slope of 20 feet per mile (Jablonski, 1968).  
The Kirkwood Formation consists of alternating layers of sand and clay.  The upper unit 
is a light gray to yellowish-brown, fine-grained quartz sand with quartz nodules and small 
pebbles.  The lower unit is a brown silt in Monmouth County (Jablonski, 1968).   
 
As presented in the Site Investigation Report - Main Post and Charles Wood Areas, Fort 
Monmouth, New Jersey, prepared by Weston, Inc, December 1995 (Weston SI), several 
natural and anthropogenic factors contribute to the wide range in concentrations of metals 
in soils, which further impact the concentration of metals in groundwater.  Soils derived 
from the glauconitic sands contain abundant aluminum, calcium, potassium, iron, 
magnesium and manganese (among others), which are likely to be present at elevated 
concentrations in the groundwater, particularly when sediments are entrained in the 
collected groundwater samples.   
 
As presented in Appendix C, the lithologic logs from monitoring well installations at 
Site 80/166 indicate that the lithology consists of brown, green and black clay, silt and 
fine sand and brown sand with sub-rounded quartz pebbles.  Water-level elevation data 
collected during the investigation presented in this report indicates groundwater flow was 
toward Oceanport Creek.  Further discussion of the subsurface conditions is presented in 
Section 4.0. 
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2.4.2 Hydrogeology 
 
Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater region 
(Meisler et al., 1988).  This groundwater region is underlain by undeformed, 
unconsolidated to semi-consolidated sedimentary deposits.  The chemistry of the water 
near the surface is variable with low dissolved solids and high iron concentrations.  The 
water chemistry in areas underlain by glauconitic sediments (such as Red Bank, Tinton 
and Hornerstown Sands) is dominated by calcium, magnesium, manganese, aluminum 
and iron.  The sediments in the area of Fort Monmouth were deposited in fluvial-deltaic 
to near shore environments.   
 
The water table aquifer in the Main Post area is identified as part of the “Navesink-
Hornerstown Confining Units,” or minor aquifers.  The minor aquifers include the 
Navesink formation, Red Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown 
Formation, Manasquan Formation, Shark River Formation, Piney Point Formation and 
the basal clay of the Kirkwood Formation.  These geologic formations comprise a 
“Composite Confining Bed” for the Wenonah Mount Laurel Aquifer (Zapecza, 1984). 
 
Wells installed in the Red Bank and Tinton Sands produce 2 to 25 gallons per minute 
(gpm) (Jablonski, 1968).  Groundwater is typically encountered at the Main Post and in 
the surrounding areas at shallow depths below ground surface (2 to 9 feet bgs).  Water in 
the surficial aquifer generally flows east toward the Atlantic Ocean. 
 
As presented in Figure 2-7, Fort Monmouth is located within the outcrop area of the 
“Navesink-Hornerstown Confining Unit”  (Martin, 1998), which also includes the Red 
Bank Sand, Tinton Sand, Vincentown Formation, Manasquan Formation, Shark River 
Formation, Piney Point Formation and the basal clay of the Kirkwood Formation.  The 
Navesink-Hornerstown Confining Unit is approximately 125 feet thick at Site 80/166. 
 
Based on a review of the NJDEP GWQS (NJAC 7:9-6), January 7, 1993, Versar has 
determined that the site is underlain by a Class III-A aquifer.  A formal presentation of 
this finding was made to the NJDEP in November 2003.  The primary designated use for 
Class III-A groundwater is the release or transmittal of groundwater to adjacent 
classification areas and surface water, as relevant.  Secondary designated uses in Class 
III-A include any reasonable use.  Further discussion of the Class III-A aquifer 
designation is presented in Section 6.3.   
 
Shallow groundwater may be locally influenced within the Main Post area by the 
following factors: 
 

Tidal influence (based on proximity to the Atlantic Ocean, rivers, and 
tributaries) 

• 

• 
• 
• 
• 

Topography 
Nature of the fill material within the Main Post area  
Presence of clay and silt lenses in the natural overburden deposits 
Local groundwater recharge areas (i.e., streams, lakes) 
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Roadways, utility conduits, and stormwater culverts • 

• 
• 
• 

• 
• 
• 
• 

 
Due to the fluvial nature of the overburden deposits (e.g., sand and clay lenses), shallow 
groundwater flow direction is best determined on a case-by-case basis.  The groundwater 
in the vicinity of Site 80/166 appears to be flowing in a southeast direction toward 
Oceanport Creek. 

2.4.3 Soils  
 
According to the U.S. Department of Agriculture (USDA), Soil Conservation Service, 
Monmouth County Soil Survey (April 1989), the majority of the Main Post is covered by 
urban land (Figure 2-8).  The soil survey describes urban land as areas where concrete, 
asphalt, buildings, shopping centers, airports or other impervious surfaces cover 80 
percent or more of the surface.  In addition, the survey indicated that the natural 
subsurface soils have largely been replaced with artificial or foreign fill materials 
(developed land with disturbed soils).   
 
The following soil series and classification units are mapped in the Main Post area: 
 

DoB  Downer sandy loam (with 2 to 5 percent slopes) 
FrB  Freehold sandy loam (with 2 to 5 percent slopes) 
FUB Freehold sandy loam/urban land complex (with 0 to 10 percent 

slopes) 
HV  Humaquepts, frequently flooded 
KvA Kresson loam (with 0 to 5 percent slopes) 
UA  Udorthents, smoothed 
UD  Udorthents – urban land complex (with 0 to 3 percent slopes). 

 
The Downer series soils are well-drained soils that are found on uplands and terraces.  
The soils are formed in acid, silty coastal plain sediments.  The Freehold soils are also 
well drained and are formed in acid, loamy, coastal plain sediments that, by volume, are 1 
to 10 percent glauconite and are found on uplands.  The Humaquepts soils are somewhat 
poorly- to very poorly- drained soils that are formed in stratified, sandy, or loamy 
sediments of fluvial origins.  The Humaquepts soils are located on the floodplain and are 
subject to flooding several times each year.  The Kresson loam is a nearly level to gently 
sloping soil and is somewhat poorly drained.  The soil is found on low divides and in 
depressions.   
 
The Udorthents soils have been altered by excavation or filling activities.  In filled areas, 
these soils consist of loamy material that is more than 20 inches thick.  The filled areas 
include floodplain, tidal marshes and areas with moderately, well drained to very poorly 
drained soils.  Some Udorthent soils contain concrete, asphalt, metal and glass.  The soils 
in the vicinity of Site 80/166 are classified as UD – Udorthents – urban land complex, 
with 0 to 3 percent slopes (Figure 2-8). 
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2.4.4 Topography and Surface Drainage 
 
Over the last 80 years, the natural topography of Fort Monmouth has been altered by 
excavation and filling activities conducted by the military.  The land surface at the Main 
Post is relatively flat and ranges in elevation from approximately 4 feet above mean sea 
level (amsl) in the east at Oceanport Creek to 32 feet amsl at the western end of the post, 
near Highway 35.  The eastern half of the post is generally 10 feet amsl in elevation.   
 
Surface water runoff from the western part of the Main Post flows into the Lafetra Creek 
to the north or into Mill Creek to the south.  The USGS topographic map (Figure 2-1) 
shows the Lafetra Creek as Parkers Creek Branch and Mill Creek as Wampum.  Both 
Mill Creek and Lafetra Creek originate off-post.  Mill Creek is channelized and flows 
along the southern boundary of the Main Post, turning north just past the Auto Craft 
Shop.  Lafetra Creek forms the northern boundary of the Main Post and joins Mill Creek 
to form Parkers Creek.  Parkers Creek flows eastward along the northern boundary and 
joins Oceanport Creek east of the post.  Most of Parkers Creek, Lafetra Creek and Mill 
Creek are tidally influenced. 
 
The U.S. Fish and Wildlife Service (FWS) National Wetland Inventory Long Branch 
quadrangle maps indicate the presence of wetlands at the Main Post.  Parkers Creek and 
Oceanport Creek are classified as estuarine intertidal aquatic beds.  The area of Parkers 
Creek and the part of Oceanport Creek/Husky Brook are classified as estuarine intertidal 
emergent wetlands.  Lafetra Creek and Mill Creek are classified as riverine lower 
perennial open water/unknown bottom.   
 
Site 80/166 is located approximately 500 feet northwest of Oceanport Creek, which 
empties to the east into Shrewsbury River.  The USGS topographic map (Figure 2-1) 
shows that the land surface of the site is relatively flat at an elevation of less than 20 feet 
amsl.  Surface water runoff at Site 80/166 drains into catch basins and flows southeast 
into Oceanport Creek. 
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3.0 SITE ACTIVITIES 

 
Fort Monmouth DPW has conducted remedial investigation activities, including a 
groundwater sampling program, to define the areal extent of potential pollutants and 
evaluate impacts to groundwater in the vicinity of Site 80/166.  Remedial investigation 
activities were performed from April 1997 and continued through August 2001.  These 
activities were managed by the Fort Monmouth DPW and performed by TECOM-Vinnell 
Services (TVS) and Versar.  The details of remedial investigation activities that occurred 
at Site 80/166 are described in the following sections.   
 
3.1   Well Installation 
 
A total of six monitoring wells (80-MW1, 80-MW2, 80-MW3, 80- MW4, 80-MW5 and 
166-MW1) comprise the quarterly groundwater monitoring program conducted by the 
DPW.  As discussed in Section 2.2, two of the six wells (80-MW1 and 166-MW1) were 
installed in September 1994 during UST closures and site investigations (at former 
Building T-80 and Building 166, respectively).  The remaining four wells (80-MW2 
through 80-MW5) were installed by the DPW on July 24, 2000. 
 
Each of these four additional wells were installed to a total depth of 10 feet and screened 
with 10-slot PVC from 2 to 10 feet bgs.  The locations of these wells (Figure 2-3) were 
strategically selected by the DPW to monitor possible contaminants released into the 
groundwater due to the former USTs located at Site 80/166.  Monitoring well 
construction details are summarized in Table 2-1.  Well boring logs and monitoring well 
records are provided in Appendix C. 
 
3.2 Sample Collection Activities 
 
As part of the remedial investigation of Site 80/166, quarterly groundwater monitoring 
was conducted from April 1997 through January 2001 and a Geoprobe® investigation was 
conducted in March and May 2000.  Sampling activities were performed in accordance 
with the Fort Monmouth Standard Sampling Operating Procedure (December 1997).  
Laboratory analyses of the samples collected at Site 80/166 were conducted by the Fort 
Monmouth Environmental Testing Laboratory (FMETL), a New Jersey certified 
laboratory (Certification No. 13461). 

3.2.1 Groundwater Sampling Collection Activities  
 
Two monitoring wells (80-MW1 and 166-MW1) were sampled during 16 quarterly 
sampling rounds (#1 through #14, #16 and #17) from April 1997 through January 2001.  
Monitoring wells 80-MW2, 80-MW3, 80-MW4 and 80-MW5 were incorporated later 
into the quarterly monitoring program and sampled from August 2000 through January 
2001 during four quarterly rounds (#14, #15, #16 and #17).  Monitoring wells 80-MW1 
and 166-MW1 were not sampled during quarterly round #15, which occurred one month 
after round #14. 
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During the 17 rounds of quarterly groundwater sampling, a total of 89 groundwater 
samples, including 11 duplicate samples, 15 field blanks and 15 trip blanks for quality 
assurance/quality control (QA/QC) purposes, were collected from the six monitoring 
wells at Site 80/166.  The quarterly groundwater samples were analyzed as follows: 
 

• During the first quarterly sampling round, groundwater samples were analyzed for 
VOCs plus 15 TICs using USEPA method 624, and lead using USEPA Method 
3113B. 

• During quarterly sampling round #2, VOCs plus 15 TICs were analyzed using 
USEPA Method 624, SVOCs plus 25 TICs were analyzed using USEPA Method 
625, pesticides and PCBs were analyzed using USEPA Method 608, and TAL 
metals were analyzed using USEPA Methods 3111D, 3111B, 3112B, 3113B and 
3120B. 

• During quarterly sampling rounds #3 through #17, VOCs plus 15 TICs were 
analyzed using USEPA Method 624, SVOCs plus 25 TICs were analyzed using 
USEPA Method 625, pesticides and PCBs were analyzed using USEPA Method 
608, and TAL metals were analyzed using USEPA Methods 3112B and 3120B. 

 
A summary of the groundwater sampling activities, including rounds, well IDs, sample 
IDs, sample locations, collection/analysis date, analytical parameters and analysis 
method, is provided in Table 3-1.  Copies of the groundwater sampling chain-of-custody 
forms and laboratory data sheets are presented in Appendix F.  The results of the 
quarterly groundwater monitoring program for Site 80/166 are discussed in Section 5.1.   
 
In consideration of the potential benefits of the low-flow sampling procedure (see 
Section 2.2.3), two additional rounds of low-flow sampling were conducted on 
September 6 - 7, 2000 (Low Flow #1), and October 11 - 12, 2000 (Low Flow #2) using a 
low-flow groundwater sampling technique.  A total of 20 samples, including four 
duplicate samples and four field blanks for QA/QC purposes, were collected and 
analyzed for TAL metals to determine whether metal concentrations observed in the 
groundwater samples at Site 80/166 are due to entrained soil particles (e.g., high 
turbidity), rather than dissolved phased groundwater constituents.  During the two low-
flow sampling rounds at Site 80/166, groundwater samples were also analyzed for 
pesticides and PCBs in order to determine if detections of pesticides and PCBs were 
affected by turbidity during quarterly sampling rounds.  The samples were analyzed by 
the FMETL for pesticides and PCBs using USEPA Method 608 and TAL metals utilizing 
USEPA Methods 3120B and 3112B.  A summary of the groundwater sampling activities, 
including rounds, well IDs, sample IDs, sample locations, collection/analysis date, 
analytical parameters and analysis method, is provided in Table 3-1.  Copies of the 
groundwater sampling chain-of-custody forms and laboratory data sheets are presented in 
Appendix F.  The results of the low-flow sampling rounds for Site 80/166 are discussed 
in Sections 5.1. 
 
Sampling equipment was thoroughly decontaminated before and after each use in 
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).  
Following collection, the groundwater samples were immediately placed in laboratory-
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supplied bottleware.  The sample containers were labeled, sealed, packed in ice and 
transported to the FMETL under proper chain-of-custody procedures. 
 
During each of the monitoring well sampling rounds, aquifer chemical characteristics 
including pH, temperature, conductivity and dissolved oxygen (DO) were recorded prior 
to sampling.  These chemical characteristics are included in the laboratory data packages.  
The aquifer pH and DO data are presented in Section 5.4 and discussed in Section 6.1. 

3.2.2 Geoprobe® Investigation 
 
Geoprobe® soil and groundwater samples were collected in March and May 2000 at Site 
80/166.  A total of 18 subsurface soil samples and 18 groundwater samples were 
collected from 18 distinct Geoprobe® borings.  The soil samples were collected from each 
Geoprobe® boring at depth intervals ranging from 3 to 4 feet bgs.  The Geoprobe® 
groundwater samples were collected from depth intervals approximately 3 to 7 feet bgs.  
The locations of the Geoprobe® samples are shown in Figure 3-1. 
 
Sampling equipment was thoroughly decontaminated before and after each use, in 
accordance with the Fort Monmouth Standard Sampling Operating Procedure (1997).  
The soil samples were collected and immediately placed in laboratory-supplied 
bottleware.  The sample containers were labeled, sealed, packed in ice and transported to 
the FMETL under proper chain-of-custody procedures.  A summary of the Geoprobe® 
soil and groundwater sampling activities, including rounds, sample IDs, 
collection/analysis dates, analytical parameters and analysis method is provided in Table 
3-2.  Copies of the Geoprobe® soil and groundwater sampling chain-of-custody forms for 
the laboratory analyses are presented in Appendix G.  The Geoprobe® soil and 
groundwater samples were analyzed by the FMETL for VOCs plus 15 TICs and percent 
solids using USEPA Method 624.  The Geoprobe® soil and groundwater sample results 
are discussed in Section 5.2.   
 

3.3   Groundwater Depth Measurements 

 
During each of the groundwater monitoring rounds conducted at Site 80/166 (including 
the 17 quarterly monitoring rounds and two low-flow rounds), measurements of the depth 
to water were recorded with an accuracy of 0.01 feet.  These depth to groundwater 
measurements, recorded from 1997 through 2001, are presented in Table 3-3.  The 
groundwater elevation at each well was calculated by subtracting the measured depth to 
groundwater from the elevation of the top of the well casing.  Groundwater elevations are 
discussed in Section 4.2.   
 
3.4   Slug Testing Procedures  
 
Versar conducted slug testing at the six monitoring wells located at Site 80/166 on 
August 15, 2001.  Slug testing was performed to estimate hydrogeologic properties of the 
shallow soils at this site, such as groundwater velocity, to be used for contaminant 
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transport modeling.  The equipment used to perform the slug testing included a Hermit 
Environmental Data Logger (Model 1000C), a 10-psi pressure transducer, and a 4-foot 
long, 3.5-inch diameter PVC slug. 
 
Slug testing was performed by first recording the depth to top of groundwater, then 
placing the slug and the transducer into the well and allowing the water to equilibrate to a 
level close to the original water level.  The new water level was set as the reference water 
level for the data logger during the slug test.  The slug was then removed and the data 
logger recorded the changing water level with time.  The collected data were then 
transferred to a personal computer for later review and reduction.  The raw data are 
presented in Appendix H.  The results are discussed in Section 4.2. 
 

3.5   Sensitive Receptors/Well Search 
 
Searches were conducted using various databases and historical information to identify 
receptors and groundwater wells that may be potentially affected by Site 80/166.  An 
Offsite Receptor Report (dated October 24, 2001) was prepared surrounding a central 
point of the Main Post (less than one-mile from Site 80/166) by Environmental Data 
Resources, Inc. (EDR).   
 
In addition, a search of the comprehensive well database maintained by the NJDEP Well 
Permitting and Regulations Section of the Bureau of Water Allocation was performed to 
identify groundwater wells that may potentially be affected by Site 80/166.  The search 
was performed for a one-mile radius surrounding the central point of Site 80/166. 
 
A copy of the sensitive receptor survey is provided in Appendix I and a copy of the well 
search summary is provided in Appendix J.  The results of the sensitive receptor survey 
and well search are discussed in Section 6.2. 
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4.0 SITE PHYSICAL CHARACTERISTICS 
 
The following sections represent the findings of the geologic and hydrogeologic 
characterization program for Site 80/166.  The following sections represent the findings 
of Site 80/166 geologic and hydrogeologic characterization program for Site 80/166.  
These sections include a detailed discussion of the physical properties of the 
unconsolidated soil, bedrock and groundwater underlying the study area.  Groundwater 
elevation data collected by the DPW from April 1997 through January 2001 are presented 
in this section.   
 
4.1   Lithology 
 
The lithology encountered at Site 80/166 consists of fine sand, silt and clay with a few 
thin layers of rounded quartz gravel.  Two geologic cross sections (A-A' and A'-A'') were 
prepared for monitoring wells in the study area.  Geologic cross section A-A' depicts the 
profiles for monitoring wells 166-MW1, 80-MW1, 80-MW2 and 80-MW4.  Geologic 
cross section A'-A'' depicts the profiles for monitoring wells 80-MW3, 80-MW4 and 80-
MW5.  The cross section location map is included as Figure 4-1.  The data used to 
construct the cross sections are presented in Table 4-1 (cross section A-A’) and Table 4-
2 (cross section A'-A'').  The geologic cross section A-A' is presented in Figure 4-2 and 
the geologic cross section A'-A'' is presented in Figure 4-3.  The boring logs used to 
create the cross section data tables are contained in Appendix C.   
 
Subsurface material encountered in the well borings at Site 80/166 consisted of brown, 
green and black clay, silt and fine sand (Units 2, 3, 4, 5, 6 and 8) and brown sand with 
sub-rounded quartz pebbles (Unit 7).  The lithology of this material is consistent with the 
Tinton Sand formation (Minard, 1969).  As noted on the geologic cross sections in 
Figures 4-2 and 4-3, some of the lithology presented in cross section A-A' as native soil 
may be fill.  The boring logs for the wells at Site 80/166 (Appendix C) do not specify 
that fill was encountered; however, due to the construction of buildings, underground 
utilities, and paved areas at Site 80/166, the presence of fill is assumed. 
 
The following underground utilities are shown in geologic cross sections A-A’ and A'-
A'': 
 

• One 6-inch diameter gas line is shown in geologic cross section A-A'. 
• One 6-inch diameter gas line and two 10-inch diameter gas lines are shown in 

geologic cross section A'-A''. 
 
4.2   Groundwater Flow 
 
During the groundwater sampling program at Site 80/166 (17 quarterly rounds and two 
low-flow rounds), groundwater was encountered in monitoring wells at Site 80/166 at 
depths ranging from 0.47 to 4.04 feet bgs (Table 3-3) with a slight gradient toward the 
southeast.  Groundwater velocity and flow directions were predicted based on the 
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4.2.1 Groundwater Flow Direction 
 
In accordance with NJAC 7:26E-3.13(d)2iv, three groundwater contour maps were 
generated based on groundwater depth measurements collected on August 16, 2000 
(Figure 4-4a), October 27, 2000 (Figure 4-4b), and January 24, 2001 (Figure 4-4c) from 
the six monitoring wells.  The groundwater underlying Site 80/166 consistently flows to 
the southeast towards Oceanport Creek.  No significant variations in groundwater flow 
conditions were observed in these three groundwater contour maps.  Groundwater 
elevation data are presented in Table 3-3. 
 
4.2.2 Hydrogeologic Properties 
 
As discussed in Section 3.4, Versar conducted slug testing of the six monitoring wells 
located at Site 80/166 on August 15, 2001.  Versar utilized the computer software Aquifer 
Test by Waterloo Hydrogeologic, Inc. (version 3.01, 2001) to reduce the slug testing data 
using Bouwer-Rice methodologies.  Data plots generated by Aquifer Test are presented 
in Appendix H.  A summary of the calculated conductivity values is presented in Table 
4-3. 
 
The calculated conductivity values range from 2.0 feet/day at monitoring well 80-MW1 
to 6.4 feet/day at well 80-MW5, with a calculated geometric mean of 3.8 feet/day.  The 
variability in the range of hydraulic conductivities is associated with the shallow depth of 
the monitoring wells, partial penetration into the aquifer, and the heterogeneous nature of 
the fill material at Site 80/166.  The geometric mean is used instead of the average due to 
the commonly high range of variability in hydraulic conductivity measurements. 
 
The groundwater flow gradient for Site 80/166 was estimated using the groundwater 
elevation data discussed above.  The groundwater flow gradient (i) is calculated by 
measuring the distance (L) between two equipotential lines h1 and h2 using the following 
equation: 
 

L
hhi 21 −

=  

 
The groundwater flow gradient for Site 80/166, based on water level measurements 
collected on January 24, 2001, was estimated at approximately 0.015 feet per foot.   
 
Groundwater flow velocity (v) in the vicinity of Site 80/166 was then estimated using the 
groundwater flow gradient (i), an estimated hydraulic conductivity (K) for the 
surrounding soils based on the slug test results, and an assumed porosity (α) in the 
following equation: 
 

α
Kiv =  
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The hydraulic conductivity (K) used in the calculation, 3.8 feet/day, is the geometric 
mean based on the results of slug testing performed by Versar (Table 4-3).  The porosity 
(α) was estimated at 40% using average values for silt and sands (Heath, USGS, 1989).  
The groundwater velocity for Site 80/166 was calculated to be approximately 0.14 feet 
per day (equal to 52 feet per year) based on the January 24, 2001 water-level 
measurements. 
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5.0 SITE CHEMICAL CHARACTERIZATION 
 
This section includes a discussion of the chemical characterization of Site 80/166 based 
on the various samples collected and analyzed from 19 rounds of monitoring well 
sampling.  DPW personnel were responsible for the collection of samples during this 
remedial investigation.  Sample analyses were performed by the FMETL. 
 
5.1 Groundwater Sampling Results 
 
This section presents a discussion of the results of laboratory analyses performed for the 
19 rounds of groundwater samples collected from April 1997 through June 2001 from the 
six monitoring wells (80-MW1 through 80-MW5 and 166-MW1) at Site 80/166.  These 
19 rounds are a combination of 17 quarterly rounds conducted at wells 80-MW1 and 166-
MW1, four quarterly rounds at wells 80-MW2 through 80-MW5, and two additional low-
flow rounds conducted at each of the wells (Table 3-1).  The groundwater samples were 
collected and analyzed for VOCs plus 15 TICs, SVOCs plus 25 TICs, pesticides, PCBs 
and TAL metals.   
 
The two low-flow sampling rounds were conducted on September 6 - 7, 2000 (Low Flow 
#1), and October 11 - 12, 2000 (Low Flow #2) using a low-flow groundwater sampling 
technique for pesticides, PCBs and TAL metals.  As discussed in Section 2.2.3, a low-
flow sampling methodology was proposed for use by the DPW and accepted by the 
NJDEP to assess the impact of suspended sediments on the dissolved phase metals, 
pesticides and PCB concentrations at Site 80/166. 
 
As discussed in Section 2.4.2, Fort Monmouth is underlain by a Class III-A aquifer.  The 
appropriate groundwater quality criteria for Class III-A are the criteria for the most 
stringent classification for vertically or horizontally adjacent ground waters that are not 
Class III-A (NJAC 7:9-6.7e).  The NJDEP criteria used for comparison of groundwater 
analytical results were the higher of the Practical Quantitation Limits (PQLs) and the 
NJDEP GWQC for Class II-A aquifers (NJAC 7:9-6, Table 1). 
 
During the 19 rounds of sampling, a total of six VOCs were detected in site groundwater.  
One VOC was detected at concentrations that exceeded its respective GWQC in at least 
one sample, while the remaining five VOCs were detected below their respective GWQC 
or Interim GWQC.  A total of ten SVOCs were detected in site groundwater below their 
respective GWQC.  A total of four pesticides were detected in site groundwater above 
their respective GWQC.  No PCBs were detected in site groundwater.  A total of 23 
metals were detected in site groundwater.  Eight metals were detected at concentrations 
that exceed their respective GWQC in at least one sample, while the remaining 15 metals 
were detected below their respective GWQC. 
 
The detections of analytes in groundwater samples are presented in four subsections: 
VOCs (Section 5.1.1), SVOCs (Section 5.1.2), Pesticides and PCBs (Section 5.1.3) and 
Metals (Section 5.1.4).  Analytes detected in groundwater samples at Site 80/166 at 
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concentrations above the NJDEP criteria are bold and highlighted in Table 5-1.  The 
chain-of-custody forms for groundwater samples and laboratory data sheets are provided 
in Appendix F.  Figure 5-1 shows the contaminant distribution for groundwater within 
the area of Site 80/166. 
 

5.1.1 VOCs 
 
During 19 rounds of groundwater sampling, one VOC was detected in site groundwater at 
concentrations that exceeded its respective GWQC in at least one sample.   
 
Benzene was detected at concentrations exceeding the GWQC of 1.0 ug/L in four rounds 
of sampling collected at one monitoring well location.  Concentrations ranged from 1.26 
ug/L (sampling round #8) to 1.71 ug/L (sampling round #5) in 80-MW1. 

 
 

5.1.2 SVOCs 
 
No SVOCs were detected above the appropriate GWQC at the site. 

5.1.3 Pesticides and PCBs 
 
During 19 rounds of groundwater sampling, four pesticides were detected in site 
groundwater at concentrations that exceeded their respective GWQC in at least one 
sample.   
 
a-Chlordane was detected at concentrations exceeding the GWQC of 0.5 ug/L in three 
rounds of sampling collected at two monitoring well locations.  Concentrations ranged 
from 0.779 ug/L (sampling round #15) to 1.625 ug/L (sampling round #17) in 80-MW2. 

 
g-Chlordane was detected at concentrations exceeding the GWQC of 0.5 ug/L in two 
rounds of sampling collected at one monitoring well location.  Concentrations ranged 
from 0.979 ug/L (Low Flow #2) to 2.719 ug/L (sampling round #17) in 80-MW2. 
 
4,4'-DDD was detected at concentrations exceeding the GWQC of 0.1 ug/L in three 
rounds of sampling collected at two monitoring well locations.  Concentrations ranged 
from 0.148 ug/L (sampling round #9) in 80-MW1 to 0.453 ug/L (sampling round #14) in 
80-MW2. 
 
Endosulfan Sulfate was detected at concentrations exceeding the GWQC of 0.4 ug/L in 
one round of sampling collected at one monitoring well location at a concentration of 
0.485 ug/L in 80-MW2. 
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5.1.4 Metals 
 
During 19 rounds of groundwater sampling, eight metals were detected in site 
groundwater at concentrations that exceeded their respective GWQC in at least one 
sample.   
 
Aluminum was detected at concentrations exceeding the GWQC of 200 ug/L in 18 
rounds of sampling collected at six monitoring well locations.  Concentrations ranged 
from 215 ug/L (sampling round #16) in 80-MW1 to 97,500 ug/L (sampling round #15) in 
80-MW5. 
 
Arsenic was detected at concentrations exceeding the GWQC of 8.0 ug/L in 17 rounds of 
sampling collected at four monitoring well locations.  Concentrations ranged from 8.49 
ug/L (sampling round #8) in 80-MW1 to 71.6 ug/L (sampling round #15) in 80-MW5. 
 
Cadmium was detected at concentrations exceeding the GWQC of 4.0 ug/L in eight 
rounds of sampling collected at four monitoring well locations.  Concentrations ranged 
from 4.15 ug/L (sampling round #17) in 166-MW1 to 24.6 ug/L (sampling round #8) in 
80-MW1. 

 
Chromium was detected at concentrations exceeding the GWQC of 100 ug/L in one 
rounds of sampling collected at two monitoring well locations.  Concentrations ranged 
from 121 ug/L (sampling round #2) in 166-MW1 to 148 ug/L (sampling round #2) in 80-
MW1. 
 
Iron was detected at concentrations exceeding the GWQC of 300 ug/L in 18 rounds of 
sampling collected at six monitoring well locations.  Concentrations ranged from 578 
ug/L (sampling round #2) in 80-MW2 to 571,000 ug/L (sampling round #2) in 80-MW5. 
 
Lead was detected at concentrations exceeding the GWQC of 10 ug/L in ten rounds of 
sampling collected at four monitoring well locations.  Concentrations ranged from 10.4 
ug/L (sampling round #6) in 80-MW1 to 84.1 ug/L (sampling round #15) in 80-MW5. 
 
Manganese was detected at concentrations exceeding the GWQC of 50 ug/L in 18 
rounds of sampling collected at six monitoring well locations.  Concentrations ranged 
from 51.5 ug/L (sampling round #17) in 80-MW3 to 17,250 ug/L (sampling round #2) in 
166-MW1. 
 
Sodium was detected at concentrations exceeding the GWQC of 50,000 ug/L in 18 
rounds of sampling collected at six monitoring well locations.  Concentrations ranged 
from 58,200 ug/L (sampling round #6) in 166-MW1 to 11,700,000 ug/L (sampling round 
#15) in 80-MW5. 
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5.2 Geoprobe® Investigation Results 
 
The DPW installed 18 Geoprobe® borings at Site 80/166 and collected subsurface soil 
and groundwater samples at each of these borings.  Figure 3-1 shows the locations of the 
Geoprobe® borings at Site 80/166.  The Geoprobe® sampling results are discussed below 
and are summarized in Figure 5-2, Table 5-2 (soils), Table 5-3 (groundwater). 
 

5.2.1 Geoprobe® Soil Sampling Results 
 
The 18 soil samples were collected at each Geoprobe® boring at Site 80/166 at depth 
intervals ranging from 3 to 4 feet bgs.  The soil samples were analyzed by the FMETL for 
VOCs plus 15 TICs and percent solids using USEPA Method 624.  A summary of the 
subsurface soil sample analytical results is provided in Table 5-2.  The soil sample 
results were compared to the NJDEP Residential Direct Contact Soil Cleanup Criteria 
(RDCSCC) and the NJDEP Impact to Groundwater Soil Cleanup Criteria (IGWSCC). 
 
A total of three VOCs were detected in at least one soil sample below their respective 
RDCSCC and IGWSCC.   
 

5.2.2 Geoprobe® Groundwater Sampling Results 
 
The 18 Geoprobe® groundwater samples were collected at depth intervals of 
approximately 3 to 7 feet bgs.  The groundwater samples were analyzed by the FMETL 
for VOCs plus 15 TICs using USEPA Method 624.  The analytical results for the 
groundwater samples collected are provided in Table 5-3. 
 
A total of eight VOCs were detected in the Geoprobe® groundwater samples.  Two VOCs 
were detected at concentrations that exceeded their respective GWQC in at least one 
sample, while the remaining five VOCs were detected below their respective GWQC.   
 
Benzene was detected at concentrations exceeding the GWQC of 1.0 ug/L in two 
groundwater samples collected at two Geoprobe® boring locations.  Concentrations 
ranged from 1.13 ug/L in boring location #2 to 6.84 ug/L in boring location #3. 
 
Bromodichloromethane was detected at concentrations exceeding the GWQC of 1.0 
ug/L in one groundwater sample collected at one Geoprobe® boring location (#18) at a 
concentration of 2.06 ug/L. 
 
 
5.3 Contaminants of Concern 
 
In order to determine the potential COCs at Site 80/166, the first step was to identify 
exceedances of the NJDEP GWQC in monitoring well and Geoprobe® groundwater 
samples collected at Site 80/166.  These exceedances are presented in Sections 5.1 and 
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5.2 above and in Tables 5-1 and 5-3.  There were no exceedances of applicable NJDEP 
cleanup criteria in soil samples collected from Geoprobe® samples at Site 80/166 (Table 
5-2).  There were four groundwater constituents identified as COCs in groundwater (a-
chlordane, g-chlordane, arsenic and lead) at Site 80/166 as discussed in this section. 
 
There were several factors that were used to eliminate or identify analytes as COCs.  
These factors include the magnitude and frequency of the exceedances, comparisons to 
low-flow sample results (for metals and pesticides only) and comparisons to established 
background concentrations (see Section 2.2.1).  Table 5-4 summarizes the process used 
to identify COCs in groundwater at Site 80/166.   
 
There were two VOCs (benzene and bromodichloromethane) that were detected in 
groundwater at Site 80/166 at concentrations exceeding the NJDEP GWQC during the 19 
groundwater sampling events and the Geoprobe® groundwater study.  However, neither 
of these VOCs is considered to be a COC at Site 80/166, as discussed below: 
 

• Benzene was detected in four of 16 rounds in monitoring well 80-MW1 at 
concentrations exceeding the GWQC.  Benzene was also detected at 
concentrations exceeding the GWQC in two of the 18 Geoprobe® boring 
groundwater samples in March 2000 (boring locations #2 and #3) near well 80-
MW1.  Benzene was not detected in each of the four most recent monitoring well 
sampling rounds (May 2000 to January 2001).  Benzene is not considered a COC 
at the 80/166 due to the infrequency and magnitude of the exceedances in 
groundwater samples.   

• Bromodichloromethane exceeded the GWQC in only one groundwater sample 
collected at Site 80/166 and is therefore not considered to be a COC. 

 
There were no SVOCs detected at concentrations exceeding the GWQC.  Therefore, no 
SVOCs are considered COCs at Site 80/166. 
 
There were four pesticides (4,4’-DDD, a-chlordane, g-chlordane and endosulfan sulfate) 
that were detected in groundwater at concentrations exceeding the NJDEP GWQC.  Out 
of these four pesticides, two are identified as COCs (a-chlordane and g-chlordane), as 
discussed below: 
 

• 4,4-DDD was detected at concentrations exceeding the NJDEP GWQC during 
two of 17 quarterly sampling rounds in monitoring well 80-MW1 and during one 
of five rounds in well 80-MW2.  There were no exceedances for 4,4-DDD during 
the two low-flow sampling rounds.  4,4-DDD is not considered a COC at Site 
80/166 due to the infrequency and magnitude of the exceedances in groundwater 
samples. 

• a-Chlordane was detected above the NJDEP GWQC in well 80-MW2 during two 
of five quarterly sampling rounds.  a-Chlordane was also detected above the 
NJDEP GWQC in monitoring well 166-MW during the first low-flow sampling 
round.  The maximum detected concentration of a-chlordane was 1.625 ug/L.  
Therefore, a-chlordane is identified as a potential COC. 
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• g-Chlordane was detected above the NJDEP GWQC in well 80-MW2 in two of 

five samples collected (including one during the first low-flow sampling round).  
The maximum detected concentration of g-chlordane was 2.719 ug/L.  Therefore, 
g-chlordane is identified as a potential COC. 

• Endosulfan sulfate exceeded the NJDEP GWQC in only one groundwater sample 
(low flow) collected at Site 80/166 and is therefore not considered to be a COC. 

 
There were eight metals that were detected in site groundwater at concentrations 
exceeding the NJDEP GWQC (aluminum, arsenic, cadmium, chromium, iron, lead, 
manganese and sodium).  The specific exceedances and the identification of each of these 
metals as a potential COC are discussed below. 
 
As discussed in Section 2.2.3, a low-flow sampling methodology was proposed for use 
by the DPW and accepted by the NJDEP to assess the impact of suspended sediments on 
the dissolved phase metals concentrations at Site 80/166.  The eight different metals that 
were detected in Site 80/166 groundwater at concentrations exceeding the NJDEP 
GWQC are distinguished below into background and non-native metals.  The indigenous 
metals are compared to the Main Post Maximum Background Concentrations (MBC) 
identified in the Weston SI (1995), which are presented in Tables 5-1 and 5-4.  The non-
native metals are discussed in relation to the NJDEP GWQC only.     
 
Of the eight metals detected in Site 80/166 groundwater that exceed the GWQC, four 
metals (aluminum, iron, manganese and sodium) are common background constituents in 
Monmouth County soils.  The water chemistry in areas underlain by glauconitic 
sediments (such as Red Bank, Tinton and Hornerstown Sands) is dominated by calcium, 
magnesium, manganese, aluminum and iron.  Elevated concentrations of these metals are 
routinely observed in groundwater samples collected at Fort Monmouth.  In consideration 
of these facts, the groundwater analytical results for these eight metals were compared to 
their respective MBCs of 121,000 ug/L (aluminum), 431,000 ug/L (iron), 331 ug/L 
(manganese), and 21,500 ug/L (sodium), as follows: 
 

• Aluminum is not considered to be a COC because aluminum was not detected at 
concentrations exceeding the MBC. 

• Iron and manganese are not considered COCs because these metals are native 
constituents of soils at Site 80/166.   

• Sodium is not considered to be a COC due to the proximity of Site 80/166 to sea 
water. 

 
There were four non-native metals that exceeded the NJDEP GWQC (arsenic, cadmium, 
chromium and lead).  Of these four non-native metals, chromium is not considered a 
COC because chromium exceeded the NJDEP GWQC in only two samples collected at 
Site 80/166.  Both of the chromium exceedances occurred in August 1997 when 
chromium was also detected in the laboratory blank sample.  The remaining three non-
native metals (arsenic, cadmium and lead) were compared to sample results collected 
during the low-flow sampling rounds. 
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Two separate rounds of sampling (September 6 - 7, 2000 and October 11 - 12, 2000) 
were performed during the quarterly groundwater sampling program using the low-flow 
groundwater sampling technique as discussed in Section 3.2.1.  This technique was used 
to determine if the detected metal concentrations observed in the groundwater samples 
are a function of entrained sediments suspended in the groundwater during the course of 
well purging and sampling activities, or an accurate representation of dissolved phase 
aquifer/groundwater conditions.  These comparisons provided the following results: 
 

• Arsenic concentrations exceeded the NJDEP GWQC in samples collected during 
both of the low-flow sampling rounds.  Arsenic was also detected at 
concentrations exceeding the GWQC in 14 of 17 quarterly sampling rounds at 
monitoring well 80-MW1.  Based on these results, arsenic is considered to be a 
potential COC at Site 80/166. 

• Cadmium was not detected during the two low-flow sampling rounds (September 
and October 2000) and is therefore not considered a COC. 

• Lead was detected above the NJDEP GWQC during both of the low-flow 
sampling rounds (September and October 2000).  Lead was also detected in 
multiple rounds in monitoring wells 80-MW1, 80-MW4, 80-MW5 and 166-MW1.  
Based on these results, lead is considered to be a potential COC at Site 80/166. 

 
Based on the magnitude of the exceedances, the frequency of occurrences, and the wide-
ranging results, two pesticides (a-chlordane and g-chlordane) and two metals (arsenic and 
lead) are identified as potential COCs at Site 80/166 and are given further consideration 
with regard to contaminant migration potential in Section 6.0 of this RIR.  No other 
potential contaminants of concern were identified at Site 80/166.  The concentrations of 
these COCs at Site 80/166 are summarized on Figure 5-1 and in Table 5-5.   
 
The method detection limits (MDLs) for each of the sample results in which there was a 
non-detect (ND) result are included in Table 5-5.  The MDL for each analysis is included 
in the laboratory data packages.  These MDLs were used in the groundwater model as 
discussed in Section 6.1.3. 
 

5.4 Aquifer pH and DO 

 
During each of the monitoring well sampling rounds, the pH and DO of the groundwater 
were recorded prior to sampling.  The average pH ranged from 5.06 in well 80-MW5 to 
6.85 in well 166-MW1.  The average DO ranged from 3.10 in well 80-MW3 to 4.10 in 
well 80-MW4.  The aquifer pH and DO measurements are shown in Table 5-6.  The pH 
and DO data is included in the laboratory data packages.  The aquifer pH and DO is 
discussed in more detail in Section 6.1.  
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6.0 CONTAMINANT MIGRATION AND GROUNDWATER USE 
DESIGNATION 

 
The purpose of developing a groundwater model for Site 80/166 was to predict the 
migration of the identified COCs (a-chlordane, g-chlordane, arsenic and lead) in site 
groundwater.  For the model, areas at the site were assigned initial concentrations of these 
COCs, and predictions of the migration and change in COC concentration over time were 
made.  The initial COC concentrations, as well as future predictions (results) of the COC 
concentrations, are presented graphically.  The time required to achieve compliance with 
the NJDEP GWQC was estimated for each COC. 
 
6.1 Groundwater Model Development 
 
A conceptual site model was developed for Site 80/166 to provide a basis for the 
computer model development.  The conceptual site model includes the topography, 
groundwater recharge, groundwater flow conditions and the geologic formations in the 
ground.  The parameters used in the groundwater flow model were based on Fort 
Monmouth survey data, published literature on the hydrogeology of the region, as well as 
field measurements of groundwater elevation at the site (discussed in Section 4.2). 
 
For a-chlordane and g-chlordane, a degradation spreadsheet model was used to predict 
the decay and contaminant transport.  The degradation model was applied to g-chlordane 
only, because g-chlordane concentrations in Site 80/166 groundwater samples have been 
higher than concentrations of a-chlordane (Section 5.1.3, Table 5-1), and these two 
pesticides are addressed as one compound in Howard (1991).  The degradation model 
incorporates the effects of horizontal groundwater flow, biodegradation and retardation. 
 
The United States Geologic Survey (USGS) Modular Three-Dimensional Groundwater 
Flow Model, MODFLOW, was chosen for additional groundwater modeling for g-
chlordane in order to incorporate the effects of dispersion and 3-dimensional groundwater 
flow.   MODFLOW was also used to simulate groundwater migration for the COCs that 
are metals (arsenic and lead), which do not degrade.  The MODFLOW simulation 
includes the effect of dispersion, which accounts for the dilution of the groundwater due 
to mixing, 3-dimensional groundwater flow, degradation (applied to g-chlordane only) 
and retardation due to sorption. 
 

6.1.1 Conceptual Site Model 
 
Land surface at the Main Post is relatively flat and ranges in elevation from 4 feet amsl in 
the east at Oceanport Creek to 32 feet amsl at the western end of the post, near Highway 
35.  The eastern half of the post is generally 10 feet amsl in elevation.  Site 80/166 is 
located approximately 500 feet northwest of Oceanport Creek.  The USGS topographic 
map (Figure 2-1) shows that the land surface of the site is relatively flat at an elevation 
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of less than 20 feet amsl.  Surface water runoff from Site 80/166 is likely to flow through 
stormdrains into Oceanport Creek (Figure 2-5). 
 
According to Jablonski (1968), the average precipitation for Monmouth County is 44.67 
inches per year.  After precipitation reaches the ground, the water cycle begins and the 
water is lost to the atmosphere through evapotranspiration, discharged to receiving waters 
as surface runoff, or percolates into the soil as groundwater recharge.  Groundwater is 
then separated into water utilization and groundwater flow (“base flow”).  The average 
groundwater recharge for Site 80/166 was calculated from Jablonski (1968) to be 
approximately 13.28 inches per year, which is the sum of the base flow (11.56 inches per 
year), utilization from groundwater (0.84 inches per year), and the utilization from 
surface water (0.88 inches per year).  As an approximation to natural conditions, the 
recharge of 13.28 inches was applied to the entire MODFLOW model area as an 
approximation (as discussed below in Section 6.1.4). 
 
As discussed in Section 2.4.1, the geologic formations that outcrop at the Fort Monmouth 
Army Base include the Tinton and Red Bank Sands, as well as the Hornerstown 
Formation.  These formations, along with the Navesink Formation, are part of the 
Navesink-Hornerstown Confining Unit that overlies the Wenonah-Mount Laurel Aquifer 
(Zapecza, 1990).  A cross section of the New Jersey Coastal plain that shows these 
formations is presented in Figure 6-1. 
 
As discussed in Section 4.1, the lithology encountered during drilling of the monitoring 
wells at Site 80/166 consists of material that is consistent with the Tinton Sand formation 
as described in Minard (1969).  The subsurface material encountered in the well borings 
at Site 80/166 consisted of brown, green, and black clay, silt and fine sand (Units 2, 3, 4, 
5, 6 and 8) and brown sand with sub-rounded quartz pebbles (Unit 7).  Some of the 
subsurface lithology is likely to be fill, as noted on geologic cross sections A-A' and A'-
A'' (Figures 4-2 and 4-3).  Underground utilities (discussed in Section 2.2 and 4.1 and 
shown on Figure 2-5) were not included as part of the groundwater migration models.   
 
Groundwater was encountered in both the fill and native soils in each monitoring well at 
depths ranging from 0.47 to 4.04 feet bgs (Table 3-3) with a hydraulic gradient indicating 
flow southeast toward Oceanport Creek (Figure 4-4a, 4-4b, and 4-4c).  The groundwater 
flow gradient for Site 80/166 was estimated to be 0.015 feet per foot.  The calculated 
conductivity values range from 2.00 feet/day at monitoring well 80-MW1 to 6.41 feet/day 
at 80-MW5, with a calculated geometric mean of 3.8 feet/day.  The groundwater velocity 
for Site 80/166 was calculated to be approximately 0.14 feet per day (equal to 52 feet per 
year).  
 

6.1.2 Chlordane Biodegradation Model 
 
A Microsoft Excel spreadsheet was used to predict the biodegradation and migration of g-
chlordane in groundwater at Site 80/166.  The biodegradation model incorporates the 
effects of horizontal groundwater flow, first-order biodegradation and retardation.   
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As discussed in Section 5.1 and shown in Figure 5-1, a-Chlordane was detected above 
the NJDEP GWQC of 0.5 ug/L in two of five samples collected from well 80-MW2 with 
a maximum concentration of 1.625 ug/L.  g-Chlordane was detected at concentrations 
above the NJDEP GWQC of 0.5 ug/L in two of five samples collected from well 80-
MW2 with a maximum concentration of 2.719 ug/L.  There was only one exceedance of 
the NJDEP GWQC for either a-chlordane or g-chlordane in well 166-MW1 (0.84 ug/L 
for a-chlordane in March 2000).  Both a-chlordane and g-chlordane were not detected in 
groundwater samples collected from any other wells at Site 80/166.  The biodegradation 
model predicts the future concentrations of g-chlordane with time, starting with an initial 
concentration of 2.719 ug/L in well 80-MW2 in January 2001. 
 
Due to the lack of a decreasing trend in the chlordane detections, a site-specific decay 
rate for chlordane was not calculated.  The half-life of 7.6 years was obtained from 
published results (Howard, 1991) and used in the model.  This half-life corresponds to a 
degradation rate constant (k) of 0.00025 (1/day).  The chlordane biodegradation model 
parameters and results for well 80-MW2 is presented in Table 6-1.  Predicted chlordane 
concentrations at well 80-MW2 is presented in Figure 6-2.   
 
At monitoring well 80-MW2, the initial g-chlordane concentration of 2.719 ug/L led to a 
predicted time of 19.0 years for compliance with the NJDEP criteria (1.0 ug/L).  The 
migration distance to achieve compliance at well 80-MW2 is predicted to be 0.66 feet.  
This prediction was made using the biodegradation half-life of 7.6 years for chlordane 
(Howard, 1991) and does not include the effects of dilution due to dispersion, which was 
simulated using MODFLOW.  Aerobic biodegradation is discussed in more detail below. 
 

6.1.3 Dissolved Oxygen 
 
The aerobic biodegradation of chlordane is justified based on analysis of the DO 
observed during monitoring well sampling at Site 80/166.  As discussed in Section 5.4, 
during each sampling event, at each well, DO was recorded while the wells were being 
purged.  Table 5-6 shows the DO measurements for the monitoring wells at Site 80/166 
during sampling events between April 1997 and January 2001. 
 
Aerobic respiration is the first reaction in an aerobic environment that contains 
microorganisms capable of biodegradation (Wiedemeir, 1999).  Once the available DO is 
depleted and anaerobic conditions dominate the interior regions of the organic 
contaminant plume, anaerobic microorganisms can utilize other electron acceptors in the 
following order of preference:  nitrate, manganese, iron (III), sulfate, and finally carbon 
dioxide.  As each electron acceptor being utilized for biodegradation becomes depleted, 
the next most preferable electron acceptor is utilized.  Each successive redox couple 
provides less energy to the microorganism.  
 
Aerobic degradation requires the presence of DO.  If the subsurface environment 
becomes devoid of oxygen, the rate of aerobic biodegradation will typically be limited by 
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oxygen supply rather than by nutrient concentration.  For anaerobic biodegradation the 
microbial competition ultimately will determine the dominant process, but the dominant 
process can vary both temporally and spatially.  Therefore, iron (III) reduction, sulfate 
reduction or methanogenesis may dominate, depending on seasonal variations in 
concentrations of DO and sulfate.  
 
Using stoichiometry, a utilization factor can be developed showing the ratio of the 
oxygen consumed to the mass of DO consumed in the biodegradation reactions.  
Similarly, utilization factors can be developed to show the ratio of the mass of metabolic 
by-products (such as ferrous iron) that are generated to the mass of dissolved organic 
degraded in the biodegradation reactions.  When the available electron acceptor/by-
product concentrations are divided by the appropriate utilization factor, an estimate of the 
biodegradation capacity of the groundwater flowing through the source zone and plume 
can be developed as follows: 
 
Biodegradation Capacity (mg/L) = 
 
{(Average Upgradient Electron Acceptor Concentration) - 
  (Minimum Plume Zone Electron Acceptor Concentration)} / Utilization Factor 
 
The upgradient well used in the calculation of Biodegradation Capacity is well 166-
MW1.  The plume zone is assumed to be located in the vicinity of well 80-MW2.  The 
following utilization factors and site biodegradation capacity based on the degradation of 
a-chlordane and g-chlordane are calculated for the site:  
 

Average 
Upgradient 

Electron Acceptor 
Concentration 

Minimum Plume 
Zone Electron 

Acceptor 
Concentration 

 
 

Aerobic Biodegradation of Chlordane: 
4C6H5O + 29O2  2Cl2 + 24CO2 + 10H2O 

 
 
 
 

Electron 
Acceptor 

 
166-MW1 

(mg/L) 

 
80-MW2 
(mg/L) 

 
Utilization Factor 

(mg/mg) 

 
Site Biodegradation 

Capacity (mg/L) 
 

Oxygen 
 

3.90 3.41 2.063 0.238 

 
The most recent chlordane detection at well 80-MW2 (in January 2001) was 2.917 ug/L 
(0.002917 mg/L) for g-chlordane.  Based on the calculations presented in the preceding 
table and on site observations, groundwater has enough biodegradation capacity to 
degrade dissolved-phase chlordane, if aerobic reactions are occurring at the site. 
 

6.1.4 MODFLOW Input Parameters 
 
Visual MODFLOW Version 2.8.2 (Waterloo Hydrogeologic, Inc.) was used to simulate 
the groundwater flow at Site 80/166, and MT3D 1999 (1999, Papadopolos & Associates, 
Inc.) was used to simulate the movement of the contaminants over time at Site 80/166.  
Surfer for Windows Version 7 (Golden Software, Inc.) was used to create the map of the 
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ground surface that was used in the simulation, and the maps of initial arsenic and lead 
concentrations.  The input parameters for the MODFLOW model for Site 80/166 are 
presented in Table 6-2.   
 
Physical Boundaries and Grid  
 
The model grid for Site 80/166 is presented in Figure 6-3 with topographic contours 
shown as brown lines, Oceanport Creek highlighted as solid brown (groundwater 
constant head boundary condition of 0 feet amsl), and the Fort Monmouth Base Map 
shown in black.  The Fort Monmouth Base Map was used to determine the location of 
Oceanport Creek. 
 
The model area for Site 80/166 was 2,400 feet (West to East) by 2,400 feet (South to 
North).  This area was divided into a grid with 124 columns and 124 rows.  The grid cells 
are 20 by 20 feet in the majority of the model area and 10 feet by 10 feet in the vicinity of 
the Site 80/166 monitoring wells.  Ground surface elevation points were obtained from 
the Fort Monmouth topographic survey map, and the surface water at the site was 
assumed to be at an elevation of 0 feet amsl.  The ground surface was obtained for each 
of the MODFLOW grid cells by importing topographic data into Visual MODFLOW, 
which uses the “kriging” method to estimate topographic elevations in each model grid-
values from a set of topographic measurements. 
 
The groundwater recharge for Site 80/166 was estimated to be 13.28 inches, as discussed 
in Section 6.1.1.  The recharge of 13.28 inches was applied to the entire MODFLOW 
model area as an approximation.  Surface water drainage through storm sewers was not 
addressed in the MODFLOW model.  The grid cells that are located within Oceanport 
Creek were designated the boundary condition of 0 feet amsl for the groundwater head.   
 
The porosity and specific yield of 0.4 and 0.2, respectively, were taken from Heath 
(USGS, 1989).  The bulk density of 46.7 kg/feet3 was derived from the porosity (0.4), and 
a typical soil particle density of 2.65 g/ml (Brady and Weil 1996).   
 
Groundwater Flow Parameters 
 
The model area for Site 80/166 was divided into seven layers, which relate to three 
published hydrogeologic units and one five-foot layer of surficial layer of fill.  As noted 
in Section 4.1, boring logs for Site 80/166 monitoring wells do not specify that fill was 
encountered.  However, some of the lithology presented in geologic cross sections A-A' 
(Figure 4-2) and A'-A'' (Figure 4-3) can be assumed to be fill.  Figure 6-4 presents a 
cross section of the model area showing these layers.  Each color on this figure represents 
a different hydrogeologic unit and a different hydraulic conductivity.  Four hydrogeologic 
units (surficial fill, the Navesink-Hornerstown Confining Unit, the Mount Laurel Aquifer 
and the Marshalltown-Wenonah Confining Unit) were used in the MODFLOW 
simulation for Site 80/166.  Conductivity values for the lower three hydrogeologic units 
were taken to be the geometric mean of published conductivity values (Martin, 1998).  
The thicknesses of these lower four layers correspond to the published thicknesses of 
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geologic formations (as presented in Zapecza, 1990, plates 16, 17 and 18).  The seven 
model layers are discussed below: 
  

• The top layer, identified as Layer 1, is 5 feet thick, and corresponds to fill 
material.  The fill thickness of 5 feet was assigned to the entire model area as a 
simplification.  This assumed thickness approximates the observations of fill in 
soil borings at Fort Monmouth.  Layer 1 was assigned a hydraulic conductivity of 
3.8 feet per day, which is the geometric mean of the conductivity values obtained 
from slug tests (described in Sections 3.4 and 4.2.2).   

• Layers 2 (approximately 12.5 feet thick), 3 (12.5 feet thick), 4 (55 feet thick), and 
5 (55 feet thick) correspond to the Navesink-Hornerstown Confining Unit.  This 
confining unit was divided into four layers to identify potential contamination 
within 20 feet of the ground surface and to accurately predict the effects of 
dispersion in the model.  Layers 2, 3, 4 and 5 were assigned a hydraulic 
conductivity of 0.12 feet per day.  The thickness of the Navesink-Hornerstown 
Confining Unit is 125 feet at Site 80/166 (Figure 2-7). 

• Layer 6, which corresponds to the Wenonah-Mount Laurel Aquifer, was assigned 
a thickness of 75 feet and a hydraulic conductivity of 15.96 feet per day. 

• The bottom layer, Layer 7, corresponds to the Marshalltown-Wenonah Confining 
Unit and was assigned the thickness of 10 feet.  The hydraulic conductivity of 
0.00018 feet per day was assigned to this lowermost layer. 

 
Contaminant Transport Inputs: Initial Concentrations 
 
The physical and chemical parameters that effect contaminant transport were set up for 
three groundwater constituents at Site 80/166, g-chlordane, arsenic and lead.  The 
contaminant transport parameters include initial concentrations of the COCs, dispersivity, 
bulk density, sorption type and sorption coefficients.  In addition, biodegradation 
parameters were used for the MODFLOW simulation of g-chlordane.  The initial 
concentrations of these COCs in each well is discussed in Section 5.0 and summarized in 
Table 5-5.  The initial concentration maps used in MODFLOW are portrayed in Figures 
6-5a, 6-5b and 6-5c. 
 
The initial concentration map for g-chlordane (Figure 6-5a) was created by assigning a 
40 foot by 40 foot area surrounding well 80-MW2 with the initial concentration of 2.719 
(the most recent detection of g-chlordane, in January 2001).  The remainder of the map 
was assigned the initial concentration of 0.014 ug/L, which corresponds to half the MDL 
for g-chlordane during the groundwater sampling program (see Table 5-5). 
 
The initial concentration maps for arsenic (Figure 6-5b) and lead (Figure 6-5c) were 
derived for each of the MODFLOW grid cells by entering average groundwater 
concentrations into Visual MODFLOW.  The average concentrations were derived from 
the groundwater sampling results obtained between April 1997 and January 2001 (Table 
5-1).  Points outside of the Site 80/166 monitoring wells were entered into MODFLOW 
as half the respective MDLs for arsenic and lead. 
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Contaminant Transport Inputs: Aquifer Characteristics 
 
The contaminant transport simulation for Site 80/166 incorporated the sorption of the 
COCs to the solid soil particles.  The sorption coefficient, Kd, represents the fraction of a 
particular substance that is “sorbed” to the soil (absorption and/or adsorption) versus that 
fraction dissolved in the groundwater.  The linear isotherm portrayed in the following 
equation describes the simplest relationship involving sorption:  
 

S = KdC 
 
where S represents the sorbed fraction and C represents the dissolved concentration, and 
the sorption coefficient, Kd, is a constant that does not vary with the dissolved 
concentration.  The ratio of the groundwater velocity to the velocity of a dissolved 
substance is called the “retardation factor,” or Rd.  The retardation factor can be 
calculated using the following equation: 
 

Rd = 1 + (ρd / α) * (Kd) 
 
where Rd is the retardation factor, ρd is the bulk density of the soil, α is the porosity, and 
Kd is the sorption coefficient (Domenico and Schwartz, 1998).  For g-chlordane, Kd was 
calculated using the relationship:  
 

Kd = foc * Koc 
 
where foc is the fraction of organic carbon and Koc is the organic carbon partition 
coefficient.  The contaminant transport simulation was conducted using a linear isotherm 
and Kd values from the USEPA (1996).  As shown in Table 6-2, the retardation factors 
for g-chlordane, arsenic and lead at Site 80/166 are 900, 73 and 2,204, respectively. 
 
Dispersion was incorporated in the model to predict the effects of dilution of the COCs at 
Site 80/166.  The longitudinal dispersivity of 3.48 feet was used in the model, which was 
calculated using the method published by the USEPA (2001).  The longitudinal 
dispersivity is a function of the plume size of 40 feet. 

6.1.5  MODFLOW Calibration 
 
The model was first run to simulate the groundwater conditions at Site 80/166 without the 
contaminant transport simulation.  Figure 6-6 shows the flow directions and groundwater 
elevation contours that were predicted during model calibration.  These conditions 
represent steady-state, which was achieved by running the model until the head change 
variation was less than 0.01 feet between iterations.  Figure  6-7 presents a comparison 
of the groundwater elevations simulated in the model (“Calculated Heads”) and field 
measurements (“Observed Heads”) conducted on January 24, 2001 at Site 80/166 (see 
Table 3-3 for groundwater elevation data).  The model calibration results shown in 
Figure 6-7 provide evidence that the model accurately predicts groundwater flow 
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conditions at Site 80/166 and that the output (predictions) of the model match closely 
with field measurements. 

6.1.6  MODFLOW Results 
 
The migration of the COCs in groundwater at Site 80/166 was simulated in MODFLOW 
using the grid setup and input parameters discussed above.  The MODFLOW simulation 
was run for a simulated time of 20 years (7,300 days) for each COC.  The MODFLOW 
results are presented in Figures 6-8a and 6-8b (g-chlordane), Figures 6-9a and 6-9b 
(arsenic), and Figures 6-10a and 6-10b (lead).  The estimated times for COCs at Site 
80/166 to achieve compliance with NJDEP groundwater standards are presented in Table 
6-3.   
 
For g-chlordane, the estimated time of compliance at Site 80/166 is approximately 20 
years, which is the same as predicted using the biodegradation spreadsheet in Table 6-1.   
This result indicates that the additional components of 3-dimensional flow and dispersion 
did not change the estimated time of compliance.  This lack of change is due to the strong 
retardation of chlordane in soil. 
 
The result for g-chlordane was derived from groundwater concentrations at a single 
location (80-MW2).  Additional soil and groundwater sampling would be needed in order 
to determine the extent of the chlordane contamination in soils and/or groundwater at Site 
80/166 and the surrounding area.  The soil and groundwater samples collected during the 
Geoprobe® investigation in March and May 2000 were not analyzed for pesticides/PCBs. 
 
For each of the metal COCs at Site 80/166 (arsenic and lead), the predicted 
concentrations at 20 years exceeded their respective NJDEP groundwater criteria.  The 
MODFLOW results for arsenic and lead are shown in Figures 6-9a and 6-9b (arsenic), 
and 6-10a and 6-10b (lead).  The estimated times for compliance with the NJDEP criteria 
is 600 years for arsenic and greater than 1,000 years for lead.  The results of the 
groundwater modeling indicate that COC migration will be minimal due to low hydraulic 
conductivity and strong retardation by the soils. 
 

6.2 Sensitive Receptor Survey Results 

 
The sensitive receptor survey was completed by performing two tasks:  an Offsite 
Receptor Report and an NJDEP well record search. 
 
Offsite Receptor Report 
 
An Offsite Receptor Report (dated October 24, 2001) was prepared for Site 80/166 by 
EDR of Southport, Connecticut.  A copy of the Offsite Receptor Report, identifying 
sensitive receptors in the area, is provided in Appendix I.   
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The Offsite Receptor Report indicates that there are three schools (Steelman School, 
Wolf Hill Elementary School and Meadowbrook Elementary School) located less than 
one-mile from Site 80/166.  These three schools are located between one-half and one-
mile from Site 80/166.  
 
Well Record Search 
 
A search of the comprehensive well database maintained by the NJDEP Well Permitting 
and Regulations Section of the Bureau of Water Allocation was performed by Versar to 
identify groundwater wells that may be potentially affected by COCs at Site 80/166.  The 
search was performed for a one-mile radius surrounding the central point of Site 80/166. 
 
The well records obtained during the well search are provided in Appendix J and are 
summarized in Table 6-4.  The wells designated for domestic or irrigation uses are 
presented in Figure 6-11.  There was one domestic well identified by records within 
1,000 feet of Site 80/166 with the following information (though actual water use and 
physical presence were not verified): 
 

• NJDEP Permit #2904513 
• Original Owner: Rumson Country Club 
• Permit Date: 10/16/64 
• Location: N40o19'06'' W74001'33" 
• Depth of well: 350 feet 
• Approximate distance from Site 80/166: 850 feet (east, across Oceanport Creek) 

 
Due to the significant distance of Site 80/166 from this one sensitive receptor, as well as 
the ongoing monitoring of Oceanport Creek adjacent to the impacted area, the concern 
for sensitive receptors is minimal.  The probability that any well in the vicinity of the site 
is being used for consumptive purposes is low, thus minimizing health-based risks 
associated with ingestion.  Furthermore, based on the MODFLOW model predictions, the 
COCs will not migrate beyond the boundaries of Site 80/166, and would seep into 
Oceanport Creek before reaching the one identified receptor.  Therefore, no sensitive 
receptors are likely to be impacted by the presence of COCs in the groundwater beneath 
Site 80/166. 
 
6.3  Aquifer Classification 

 
Upon review of the NJDEP Groundwater Quality Standards (NJAC 7:9-6), January 7, 
1993, Site 80/166 is found to be underlain by a Class III-A aquifer.  The primary 
designated use for Class III-A groundwater is the release or transmittal of groundwater to 
adjacent classification areas and surface water, as relevant.  Secondary designated uses in 
Class III-A include any reasonable uses.  For an area to be classified as a Class III-A 
aquifer, groundwater must meet the following characteristics: 
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Class III-A groundwater includes portions of the saturated zones (that meet the 
criteria below) of the Woodbury Formation, Merchantville Formation, 
Marshalltown Formation, Navesink Formation, Hornerstown Formation, aquitard 
formations of the Potomac-Raritan-Magothy aquifer system and the Kirkwood 
aquifer system, portions of the glacial moraine and glacial lake deposits and other 
geologic units having the characteristics of an aquitard.  Class III-A areas have the 
following characteristics (NJAC 7:9-6.5): 

• 

• 

• 

• 

o The average thickness of a Class III-A aquifer must be at least 50 feet; 
o Typical hydraulic conductivity of a Class III-A aquifer is approximately 

0.1 feet/day or less; and 
o The aerial extent defined as Class III-A must be at least 100 acres. 

 
The shallow aquifer at Fort Monmouth meets each of the four criteria listed above.  These 
criteria are discussed below: 
 

As presented in Figure 2-7, Fort Monmouth is located within the outcrop area of 
the “Navesink-Hornerstown Confining Unit” (Martin, 1998), which also includes 
the Red Bank Sand, Tinton Sand, Vincentown Formation, Manasquan Formation, 
Shark River Formation, Piney Point Formation and the basal clay of the 
Kirkwood Formation (see Section 2.4.2).  Figure 2-7 illustrates that the thickness 
of the Hornerstown-Navesink Confining Unit, which in the vicinity of Fort 
Monmouth, is approximately 125 feet. 
Published hydraulic conductivities (Martin, 1998) for the Navesink-Hornerstown 
Confining Unit (shown in Table 6-2) yield a geometric mean of 0.12 feet per day, 
which was the conductivity used in the MODFLOW Model (Section 6.1.2) and 
which is consistent with an aquitard. 
The area of Fort Monmouth is greater than 100 acres. 

 

6.4  Contaminant Migration Summary 
 
At Site 80/166, a-chlordane, g-chlordane, arsenic and lead were identified as COCs in 
groundwater using the NJDEP GWQC for Class II-A aquifers.  The Class II-A criteria 
were used for comparison with site-specific data obtained from the various sampling 
rounds because the GWQS (NJAC 7:9-6.7e) state that the groundwater quality criteria to 
be used for Class III-A aquifers are the most stringent criteria associated with vertically 
or horizontally adjacent ground waters that are not Class III-A. 
 
Groundwater modeling and a sensitive receptor survey were conducted to determine 
whether groundwater from Site 80/166 could impact surface water, off-site domestic 
wells, and subsurface groundwater aquifers.  Groundwater modeling shows the impact of 
COC migration in groundwater at Site 80/166 will be minimal due to low hydraulic 
conductivity and sorption of the COCs to the soil (retardation).  The results of the 
groundwater modeling and sensitive receptor survey are summarized below: 
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Using published biodegradation rates for chlordane, the biodegradation model 
predicts that g-chlordane will degrade in well 80-MW2 within approximately 20 
years.  a-Chlordane was detected at lower concentrations than g-chlordane and 
will therefore degrade within a shorter period of time. 

• 

• 

• 

• 

• 

Due to the low concentrations of the a-chlordane and g-chlordane at Site 80/166, 
and the very slow migration rates for these pesticides in groundwater, there is 
little potential for significant impact by migration (seepage) into Oceanport 
Creek.  The 20 year prediction for compliance with NJDEP GWQC is not affected 
by the inclusion of 3-dimensional groundwater flow and dispersion in 
MODFLOW. 
Due to the low concentrations of the identified metal COCs (arsenic and lead) at 
Site 80/166, and the very slow migration rates for these metals in the 
groundwater, there is little potential for significant impact by migration (seepage) 
into Oceanport Creek.  
The closest aquifer, the Wenonah-Mount Laurel Aquifer, is located approximately 
125 feet bgs.  The results of the groundwater modeling indicate that this aquifer is 
too deep to be affected by the COCs near the ground surface at Site 80/166 and 
that the vertical exchange of groundwater between the aquifers (leakage) is 
minimal. 
The sensitive receptor survey indicates that the closest downstream domestic well 
is approximately 850 feet from Site 80/166 across Oceanport Creek, which is too 
far to be impacted by COC migration.  The potential migration of the COCs from 
Site 80/166 to this well in any reasonable time period is not possible. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Geologic publications show that Site 80/166 is located within an aquitard (the Navesink-
Hornerstown Confining Unit).  The low hydraulic conductivity of the aquitard and the 
thickness of the aquitard at the site conform to the requirements of a Class III-A aquifer, 
as specified in the NJDEP GWQS (NJAC 7:9-6, January 7, 1993).  
 
The analytical results for the groundwater samples collected between April 1997 and 
January 2001 indicate that a-chlordane, g-chlordane, arsenic and lead exceed the GWQC 
at Site 80/166 and are considered COCs.  The Class II-A criteria were used for 
comparison with site-specific data obtained from the various sampling rounds because 
the GWQS (NJAC 7:9-6.7e) state that the groundwater quality criteria to be used for 
Class III-A aquifers are the most stringent criteria associated with vertically or 
horizontally adjacent ground waters that are not Class III-A.  
 
Due to the low concentrations of COCs at the site and the slow migration rates for the 
COCs in the groundwater, there is little potential for significant COC impact by 
migration into Oceanport Creek.  The Wenonah Mount Laurel aquifer, which is 
approximately 125 feet bgs, is too deep to be affected by the COCs near the ground 
surface.  The sensitive receptor survey indicates that there are no domestic or irrigation 
wells close enough to Site 80/166 to be adversely impacted by COC migration. 
 
NFA is recommended with regard to pesticides and metals contamination in groundwater 
at Site 80/166.
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Table 2-1
Well Construction Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
NJDEP 
Permit 

Number
Northing Easting

Elevation 
of Inner 
Casing 
Survey 
Mark

Elevation 
of Ground 

Surface

Hole 
Diameter

Total 
Depth of 

Well

Depth to 
Top of 
Screen

Screen 
Length

Screen 
Material

Date of 
Construction

Units -- ft ft ft (amsl)(1) ft (amsl)(1) in ft (bgs)(2) ft (bgs)(2) ft -- --
80-MW1 29-31774 540841.109 623562.057 6.84(3) 7.65(3) 8 13.0 3.0 10.0 20 Slot PVC 9/15/1994
80-MW2 29-43199 540895.438 623503.5 7.68 8.01 10 12.0 2.0 10.0 10 Slot PVC 7/24/2000
80-MW3 29-43201 540896.111 623695.234 7.63 7.86 10 12.0 2.0 10.0 10 Slot PVC 7/24/2000
80-MW4 29-43200 540770.626 623567.858 7.46 7.76 10 12.0 2.0 10.0 10 Slot PVC 7/24/2000
80-MW5 29-43202 540786.22 623622.45 7.14 7.36 10 12.0 2.0 10.0 10 Slot PVC 7/24/2000

166-MW1 29-31733 540965.787 623549.32 6.91 7.29 8 10.0 0.5 9.5 20 Slot PVC 9/14/1994

Notes:
Where a difference in reported data exists between a monitoring well permit and the corresponding boring log, data from the permit was used.
(1)amsl = above mean sea level
(2)bgs = below ground surface
(3)Most recent Form B survey data used
NA = Not available
Well locations were recorded using Trimble GPS equipment in August 2001.
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Table 3-1
Groundwater Sample Collection Summary 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

2457.01 Trip Blank 04/16/97 04/25/97 aqueous Blank VOCs+15 Method 624
2457.02 Field Blank 04/16/97 04/22/97 aqueous Blank VOCs+15; Lead Method 624; Method 3113B
2457.03 80-MW1 04/16/97 04/22/97 aqueous GW VOCs+15; Lead Method 624; Method 3113B
2458.01 166-MW1 04/16/97 04/22/97 aqueous GW VOCs+15; Lead Method 624; Method 3113B
2917.01 Trip Blank 08/20/97 08/26/97 aqueous Blank VOCs +15 Method 624
2917.02 Field Blank 08/20/97 08/26/97 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3111D, 3111B, 3112B, 3113B, 3120B
2917.03 166-MW1 08/20/97 08/26/97 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3111D, 3111B, 3112B, 3113B, 3120B
2918.01 80-MW1 08/20/97 08/26/97 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3111D, 3111B, 3112B, 3113B, 3120B
3174.01 Trip Blank 11/24/97 12/02/97 aqueous Blank VOCs +15 Method 624
3174.02 Field Blank 11/24/97 12/02/97 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3174.03 80-MW1 11/24/97 12/02/97 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3175.01 166-MW1 11/24/97 12/02/97 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3373.01 Trip Blank 02/27/98 03/03/98 aqueous Blank VOCs +15 Method 624
3373.02 Field Blank 02/27/98 03/03/98 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3373.06 Duplicate 02/27/98 03/03/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3375.01 166-MW1 02/27/98 03/03/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3376.01 80-MW1 02/27/98 03/03/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3610.01 Trip Blank 06/02/98 06/09/98 aqueous Blank VOCs +15 Method 624
3610.02 Field Blank 06/02/98 06/10/98 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3614.01 80-MW1 06/02/98 06/11/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3614.02 166-MW1 06/02/98 06/11/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.01 Duplicate 08/24/98 08/28/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.02 Trip Blank 08/24/98 08/28/98 aqueous Blank VOCs +15 Method 624
3823.03 Field Blank 08/24/98 08/28/98 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.04 80-MW1 08/24/98 08/28/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
3823.05 166-MW1 08/24/98 08/28/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.01 Trip Blank 11/20/98 11/24/98 aqueous Blank VOCs +15 Method 624
4076.02 Field Blank 11/20/98 11/24/98 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.03 80-MW1 11/20/98 11/24/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.04 166-MW1 11/20/98 11/24/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4076.05 Duplicate 11/20/98 11/24/98 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.01 Trip Blank 02/09/99 02/17/99 aqueous Blank VOCs +15 Method 624
4262.02 Field Blank 02/09/99 02/16/99 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.03 80-MW1 02/09/99 02/16/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.04 166-MW1 02/09/99 02/16/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4262.05 Duplicate 02/09/99 02/16/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.01 Trip Blank 05/26/99 05/28/99 aqueous Blank VOCs +15 Method 624
4514.02 Field Blank 05/26/99 05/28/99 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.03 80-MW1 05/26/99 05/28/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.04 166-MW1 05/26/99 05/28/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4514.05 Duplicate 05/26/99 05/28/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.01 80-MW1 09/22/99 09/25/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.02 166-MW1 09/22/99 09/25/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.03 Trip Blank 09/22/99 09/25/99 aqueous Blank VOCs +15 Method 624
4808.04 Field Blank 09/22/99 09/25/99 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
4808.05 Duplicate 09/22/99 09/25/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
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Table 3-1
Groundwater Sample Collection Summary 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Sample  
Type Analytical Parameters Analysis MethodMatrixDate Analysis    

StartedSample IDRound # Monitoring Well  
ID

Date       
Collected

5021.01 80-MW1 12/17/99 12/22/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5021.02 166-MW1 12/17/99 12/22/99 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5223.01 Trip Blank 03/06/00 03/08/00 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5223.02 Field Blank 03/06/00 03/08/00 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5223.03 Duplicate 03/06/00 03/08/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5223.04 80-MW1 03/06/00 03/08/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5223.05 166-MW1 03/06/00 03/08/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5406.01 80-MW1 05/09/00 05/10/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5406.02 166-MW1 05/09/00 05/10/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5635.01 80-MW1 08/16/00 08/17/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5635.02 166-MW1 08/16/00 08/17/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5636.01 Trip Blank 08/16/00 08/24/00 aqueous Blank VOCs +15 Method 624
5636.02 Field Blank 08/16/00 08/18/00 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5636.03 Duplicate 08/16/00 08/18/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5636.04 80-MW2 08/16/00 08/18/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5636.05 80-MW3 08/16/00 08/18/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5636.06 80-MW4 08/16/00 08/18/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5636.07 80-MW5 08/16/00 08/18/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5675.01 Trip Blank 08/30/00 09/09/00 aqueous Blank VOCs +15 Method 624
5675.02 Field Blank 08/30/00 09/05/00 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5675.03 Duplicate 08/30/00 09/05/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5675.04 80-MW2 08/30/00 09/05/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5675.05 80-MW3 08/30/00 09/05/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5675.06 80-MW4 08/30/00 09/05/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5675.07 80-MW5 08/30/00 09/05/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5691.01 Field Blank 09/06/00 09/19/00 aqueous Blank Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5691.02* Duplicate 09/06/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5691.03* 80-MW4 09/06/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5691.04* 80-MW5 09/06/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5691.05* 80-MW3 09/06/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5694.01 Field Blank 09/07/00 09/19/00 aqueous Blank Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5694.02* Duplicate 09/07/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5694.03* 80-MW2 09/07/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5694.04* 80-MW1 09/07/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5694.05* 166-MW1 09/07/00 09/19/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5780.01* Duplicate 10/11/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5780.02 Field Blank 10/11/00 10/18/00 aqueous Blank Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5780.03* 80-MW4 10/11/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5780.04* 80-MW5 10/11/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5780.05* 80-MW3 10/11/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5782.01* Duplicate 10/12/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5782.01 Field Blank 10/12/00 10/18/00 aqueous Blank Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5782.03* 80-MW1 10/12/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5782.04* 80-MW2 10/12/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
5782.05* 166-MW1 10/12/00 10/18/00 aqueous GW Pesticides/PCBs; TAL metals Method 608; Method 3112B, 3120B
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Table 3-1
Groundwater Sample Collection Summary 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Sample  
Type Analytical Parameters Analysis MethodMatrixDate Analysis    

StartedSample IDRound # Monitoring Well  
ID

Date       
Collected

5818.01 Trip Blank 10/27/00 11/02/00 aqueous Blank VOCs +15 Method 624
5818.02 Field Blank 10/27/00 11/02/00 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.03 Duplicate 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.04 80-MW1 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.05 80-MW2 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.06 80-MW3 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.07 80-MW4 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.08 80-MW5 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
5818.09 166-MW1 10/27/00 11/02/00 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

342 Trip Blank 01/24/01 01/31/01 aqueous Blank VOCs +15 Method 624
343 Field Blank 01/24/01 01/31/01 aqueous Blank VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
344 Duplicate 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
345 166-MW1 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
346 80-MW1 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
347 80-MW2 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
348 80-MW3 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
349 80-MW4 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B
350 80-MW5 01/24/01 01/31/01 aqueous GW VOCs+15; SVOCs +25; Pesticides/PCBs; TAL metals; Method 624; Method 625; Method 608; Methods 3112B and 3120B

Notes:
GW :  Groundwater
TAL metals :  Target Analyte List metals
VOCs+15: Volatile Organic Compounds plus 15 tentatively identified compounds (TICs)
SVOCs+15: Semi-Volatile Organic Compounds plus 15 TICs
*Low Flow Sampling Method was used to collect sample
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Table 3-2
Geoprobe Investigation Sample Collection Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

5241.01 Trip Blank - 3/13/2000 3/16/2000 methanol Blank VOCs+15 Method 624
5241.02 Field Blank - 3/13/2000 3/14/2000 aqueous Blank VOCs+15 Method 624
5241.03 1 48" 3/13/2000 3/16/2000 Soil S VOCs+15, Percent Solids Method 624
5241.04 1 3-7' 3/13/2000 3/16/2000 aqueous GW VOCs+15 Method 624
5241.05 2 48" 3/13/2000 3/16/2000 Soil S VOCs+15, Percent Solids Method 624
5241.06 2 3-7' 3/13/2000 3/16/2000 aqueous GW VOCs+15 Method 624
5241.07 3 48" 3/13/2000 3/16/2000 Soil S VOCs+15, Percent Solids Method 624
5241.08 3 3-7' 3/13/2000 3/16/2000 aqueous GW VOCs+15 Method 624
5241.09 4 48" 3/13/2000 3/16/2000 Soil S VOCs+15, Percent Solids Method 624
5241.10 4 3-7' 3/13/2000 3/16/2000 aqueous GW VOCs+15 Method 624
5246.01 Trip Blank - 3/14/2000 3/18/2000 methanol Blank VOCs+15 Method 624
5246.02 Field Blank - 3/14/2000 3/18/2000 aqueous Blank VOCs+15 Method 624
5246.03 5 42" 3/14/2000 3/18/2000 Soil S VOCs+15, Percent Solids Method 624
5246.04 5 3-7' 3/14/2000 3/18/2000 aqueous GW VOCs+15 Method 624
5246.05 6 42" 3/14/2000 3/18/2000 Soil S VOCs+15, Percent Solids Method 624
5246.06 6 3-7' 3/14/2000 3/18/2000 aqueous GW VOCs+15 Method 624
5246.07 7 42" 3/14/2000 3/18/2000 Soil S VOCs+15, Percent Solids Method 624
5246.08 7 3-7' 3/14/2000 3/18/2000 aqueous GW VOCs+15 Method 624
5246.09 8 42" 3/14/2000 3/18/2000 Soil S VOCs+15, Percent Solids Method 624
5246.10 8 3-7' 3/14/2000 3/18/2000 aqueous GW VOCs+15 Method 624
5246.11 9 48" 3/14/2000 3/18/2000 Soil S VOCs+15, Percent Solids Method 624
5246.12 9 3-7' 3/14/2000 3/18/2000 aqueous GW VOCs+15 Method 624
5246.13 10 48" 3/14/2000 3/18/2000 Soil S VOCs+15, Percent Solids Method 624
5246.14 10 3-7' 3/14/2000 3/18/2000 aqueous GW VOCs+15 Method 624
5248.01 Trip Blank - 3/15/2000 3/19/2000 methanol Blank VOCs+15 Method 624
5248.02 Field Blank - 3/15/2000 3/19/2000 aqueous Blank VOCs+15 Method 624
5248.03 11 48" 3/15/2000 3/19/2000 Soil S VOCs+15, Percent Solids Method 624
5248.04 11 3-7' 3/15/2000 3/19/2000 aqueous GW VOCs+15 Method 624
5248.05 12 48" 3/15/2000 3/19/2000 Soil S VOCs+15, Percent Solids Method 624
5248.06 12 3-7' 3/15/2000 3/19/2000 aqueous GW VOCs+15 Method 624

Sample 
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Date       
Collected
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Depth

Date Analysis    
Started

Sample   
Type

Analytical                     
Parameters

Analysis                 
MethodMatrix
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Table 3-2
Geoprobe Investigation Sample Collection Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Sample 
ID

Date       
Collected

Sample 
Location

Sample 
Depth

Date Analysis    
Started

Sample   
Type

Analytical                     
Parameters

Analysis                 
MethodMatrix

5248.07 13 48" 3/15/2000 3/19/2000 Soil S VOCs+15, Percent Solids Method 624
5248.08 13 3-7' 3/15/2000 3/19/2000 aqueous GW VOCs+15 Method 624
5248.09 14 48" 3/15/2000 3/19/2000 Soil S VOCs+15, Percent Solids Method 624
5256.01 14 3-7' 3/17/2000 3/19/2000 aqueous GW VOCs+15 Method 624
5248.11 15 48" 3/15/2000 3/19/2000 Soil S VOCs+15, Percent Solids Method 624
5248.12 15 3-7' 3/15/2000 3/19/2000 aqueous GW VOCs+15 Method 624
5248.13 FD 48" 3/15/2000 3/19/2000 soil S VOCs+15 Method 624
5256.02 FD 3-7' 3/17/2000 3/19/2000 aqueous GW VOCs+15 Method 624
5416.01 Trip Blank - 5/15/2000 5/16/2000 methanol Blank VOCs+15 Method 624
5416.02 Field Blank - 5/15/2000 5/16/2000 aqueous Blank VOCs+15 Method 624
5416.03 16 36" 5/15/2000 5/16/2000 Soil S VOCs+15, Percent Solids Method 624
5416.04 16 3.4-8' 5/15/2000 5/16/2000 aqueous GW VOCs+15 Method 624
5416.05 17 36" 5/15/2000 5/16/2000 Soil S VOCs+15, Percent Solids Method 624
5416.06 17 3-8' 5/15/2000 5/16/2000 aqueous GW VOCs+15 Method 624
5416.07 18 36" 5/15/2000 5/16/2000 Soil S VOCs+15, Percent Solids Method 624
5416.09 18 3-8' 5/15/2000 5/16/2000 aqueous GW VOCs+15 Method 624

Notes:
FD: Field Duplicate
GW:Groundater
NA: Data not available.
S:  Soil Boring
VOCs+15: Volatile Organic Compounds plus 15 tentatively identified compounds (TICs)
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Table 3-3
Groundwater Elevation Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Elev. of Inner 
Casing Survey 

Mark
Date Depth to 

Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

80-MW1 6.91 04/16/97 2.60 4.31 08/20/97 3.2 3.71 11/24/97 2.40 4.51 02/27/98 1.40 5.51
80-MW2 7.68 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW3 7.63 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW4 7.46 NS NS NS NS NS NS NS NS NS NS NS NS
80-MW5 6.91 NS NS NS NS NS NS NS NS NS NS NS NS
166-MW1 6.96 04/16/97 2.51 4.45 08/20/97 3.20 3.76 11/24/97 2.25 4.71 02/27/98 1.00 5.96

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled
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Table 3-3
Groundwater Elevation Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Elev. of Inner 
Casing Survey 

Mark

80-MW1 6.91
80-MW2 7.68
80-MW3 7.63
80-MW4 7.46
80-MW5 6.91
166-MW1 6.96

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

06/02/98 2.09 4.82 08/24/98 3.43 3.48 11/20/98 4.04 2.87 02/09/99 3.84 3.07
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS

06/02/98 1.97 4.99 08/24/98 3.42 3.54 11/20/98 3.99 2.97 02/09/99 2.73 4.23
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Table 3-3
Groundwater Elevation Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Elev. of Inner 
Casing Survey 

Mark

80-MW1 6.91
80-MW2 7.68
80-MW3 7.63
80-MW4 7.46
80-MW5 6.91
166-MW1 6.96

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

05/26/99 2.61 4.3 09/22/99 2.73 4.18 12/17/99 2.52 4.39 03/06/00 2.76 4.15
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS

05/26/99 2.90 4.06 09/22/99 2.71 4.25 12/17/99 2.57 4.39 03/06/00 2.61 4.35
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Table 3-3
Groundwater Elevation Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Elev. of Inner 
Casing Survey 

Mark

80-MW1 6.91
80-MW2 7.68
80-MW3 7.63
80-MW4 7.46
80-MW5 6.91
166-MW1 6.96

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-water 
Elev. Date Depth to 

Water

Ground-
water 
Elev.

05/09/00 2.36 4.55 08/16/00 1.80 5.11 NS NS NS 09/07/00 3.15 3.76
NS NS NS 08/16/00 2.44 5.24 08/30/00 3.22 4.46 09/07/00 2.25 5.43
NS NS NS 08/16/00 2.81 4.82 08/30/00 3.37 4.26 09/06/00 3.25 4.38
NS NS NS 08/16/00 2.76 4.7 08/30/00 3.18 4.28 09/06/00 2.9 4.56
NS NS NS 08/16/00 2.26 4.65 08/30/00 3.05 3.86 09/06/00 3.34 3.57

05/09/00 2.31 4.65 08/16/00 1.54 5.42 NS NS NS 09/07/00 2.1 4.86
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Table 3-3
Groundwater Elevation Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Elev. of Inner 
Casing Survey 

Mark

80-MW1 6.91
80-MW2 7.68
80-MW3 7.63
80-MW4 7.46
80-MW5 6.91
166-MW1 6.96

Notes:
1) Elev.: Elevation in feet
   above mean sea level.
2) Depth to water: depth in feet
   from the inner casing survey mark.
3) NS:  Not Sampled

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Date Depth to 
Water

Ground-
water 
Elev.

Min. 
Depth to 

Water

Max. 
Depth to 

Water

Min. 
Ground-  

water 
Elev.

Max. 
Ground-  

water 
Elev.

Average 
Groundw
ater Elev.

10/12/00 2.9 4.01 10/27/00 2.98 3.93 01/24/01 2.09 4.82 1.40 4.04 2.87 5.51 4.23
10/12/00 3.5 4.18 10/27/00 3.77 3.91 01/24/01 2.87 4.81 2.25 3.77 3.91 5.43 4.67
10/11/00 3.6 4.03 10/27/00 3.83 3.8 01/24/01 2.57 5.06 2.57 3.83 3.80 5.06 4.39
10/11/00 3.5 3.96 10/27/00 3.67 3.79 01/24/01 3.1 4.36 2.76 3.67 3.79 4.70 4.28
10/11/00 3.2 3.71 10/27/00 3.58 3.33 01/24/01 2.4 4.51 2.26 3.58 3.33 4.65 3.94
10/12/00 2.55 4.41 10/27/00 2.95 4.01 01/24/01 1.99 4.97 0.47 3.46 3.50 6.49 4.97

0.47 4.04 2.87 6.49
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Table 4-1
Data for Geologic Cross-Section A-A'

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID Units 166-MW1 80-MW2 80-MW1 80-MW4

Elevation of Top of Casing ft (amsl) 6.91 7.68 6.84 7.46

Elevation of Ground Surface ft (amsl) 7.29 8.01 7.65 7.76

Elevation of Top of Screen ft (amsl) 6.79 6.01 4.65 5.76

Elevation of Groundwater (1/24/01) ft (amsl) 4.97 4.81 4.82 4.36

Elevation of Top of Unit 2 ft (amsl) 6.29 7.34 7.05 7.76

Elevation of Top of Unit 3 ft (amsl) 3.29 7.01 4.65 5.76

Elevation of Top of Unit 4 ft (amsl) 2.29 2.01 NA 0.76

Elevation of Top of Unit 5 ft (amsl) NA NA NA NA

Elevation of Top of Unit 6 ft (amsl) NA -2.99 -2.35 -3.24

Elevation of Bottom of Well ft (amsl) -2.71 -3.99 -5.35 -4.24

Explanation of Units (see Minard, 1969):
Surface Materials:
   Unit 1 (not in table) = asphalt and base stone
Tinton Sand Formation / Fill
   Unit 2 = brown to black fine-medium sand and silt (fill?)
   Unit 3 = olive green to gray clay, fine sand and silt
   Unit 4 = light brown and orange clay with fine sand and silt
   Unit 5 = yellowish orange fine medium sand
   Unit 6 = fine sand with small-large subrounded to rounded quartz gravel

Notes:
All measurements in feet.
amsl:  above mean sea level
NA:  Not Applicable
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Table 4-2
Data for Geologic Cross-Section A'-A''

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID Units 80-MW4 80-MW5 80-MW3

Elevation of Top of Casing ft (amsl) 7.46 7.14 7.63

Elevation of Ground Surface ft (amsl) 7.76 7.36 7.86

Elevation of Top of Screen ft (amsl) 5.76 5.36 5.86

Elevation of Groundwater (1/24/01) ft (amsl) 4.36 4.51 5.06

Elevation of Top of Unit 2 ft (amsl) 7.76 0 0

Elevation of Top of Unit 3 ft (amsl) 5.76 6.86 5.76

Elevation of Top of Unit 4 ft (amsl) 0.76 -2.64 -0.97

Elevation of Top of Unit 5 ft (amsl) NA NA NA

Elevation of Top of Unit 6 ft (amsl) -3.24 NA NA

Elevation of Top of Unit 7 ft (amsl) NA NA 6.86

Elevation of Top of Unit 8 ft (amsl) NA NA -0.39

Elevation of Bottom of Well ft (amsl) -4.24 -4.64 -4.14

Explanation of Units (see Minard, 1969):
Surface Materials:
   Unit 1 (not in table) = asphalt and base stone
Tinton Sand Formation:
   Unit 2 = brown to black fine-medium sand and silt
   Unit 3 = olive green to gray clay, fine sand and silt
   Unit 4 = light brown and orange clay with fine sand and silt
   Unit 5 = yellowish orange fine medium sand
   Unit 6 = fine sand with small-large subrounded to rounded quartz gravel
   Unit 7 = brown fine-course sand with small-medium subrounded quarts gravel
   Unit 8 = gray clay interbedded with orange fine-medium sand

Notes:
All measurements in feet.
amsl:  above mean sea level
NA:  Not Applicable
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Table 4-3
Slug Testing Results Summary

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID Date

Depth to 
Static Water 

Level

DTW       
at          

t=0 b
DTW 

Adjustment

Hydraulic 
Conductivity 

(feet/day)
80-MW1 8/15/2001 3.13 6.136 6.864 1.899 2.00
80-MW2 8/15/2001 3.91 6.184 5.816 1.944 4.85
80-MW3 8/15/2001 4.31 7.556 4.444 0.929 6.30
80-MW4 8/15/2001 4.15 6.309 5.691 1.380 6.41
80-MW5 8/15/2001 3.65 5.762 6.238 0.478 2.08

166-MW1 8/15/2001 3.05 5.204 4.796 0.056 NA*

Geometric Mean of Hydraulic Conductivity (feet/day): 3.8

Notes:
DTW = Depth To Water
Depth to Static Water Level was estimated by subtracting 0.3 ft. from the measured DTW at the end of each test.
b = height of water in well at the beginning of the test.
DTW Adjustment = factor by which raw data was adjusted so final hermit data point equals final measured DTW.
*Not Available: Not enough water in well to perform slug test.  When slug test was performed, observed sediment 
inside the well.  Data for 166MW01 was discarded from Geometric Mean of Hydraulic Conductivity calculation 
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Table 5-1
Groundwater Sampling Results 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1
Lab Sample ID NJDEP Site Specific 2457.03 2918.01 3174.03 3376.01 3614.01 3823.04 4076.03 4262.03 4514.03 4808.01 5021.01 5223.04 5406.01 5635.01 5818.04 346 5694.04 5782.03

Sample Date Criteria MBC(1) 04/16/97 08/20/97 11/24/97 02/27/98 06/02/98 08/24/98 11/20/98 02/09/99 05/26/99 09/22/99 12/17/99 03/06/00 05/09/00 08/16/00 10/27/00 01/24/01 09/07/00 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 low flow 1 low flow 2

Acetone 700 N/A ND ND ND ND ND 10.27 ND ND 2.28 ND ND ND ND ND ND ND NS NS
Benzene 1 N/A 1.38 ND ND ND 1.71 ND ND 1.26 1.31 ND ND ND ND ND ND ND NS NS
2-Butanone 300 N/A ND ND ND ND ND 3.32 ND ND ND ND ND ND ND ND 4.87 ND NS NS
Carbon Disulfide(3) 100 N/A 2.31 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Chlorobenzene(3) 50 N/A 2.61 ND 2.26 3.26 5.14 5.2 4.88 5.71 5.58 ND 1.95 3.83 4.49 5.9 2.23 7.34 NS NS

Methylene Chloride(3) 3 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS

Acenaphthene 400 N/A ND 1.12 1.1 1.39 2.28 ND ND ND 1.29 1.29 ND 1.1 1.75 1.54 ND 1.17 NS NS
Dibenzofuran(3) 100 N/A ND ND ND ND 2.03 ND ND ND ND ND ND ND 1.24 1.19 ND ND NS NS
1,2-Dichlorobenzene 600 N/A ND ND 1.79 1.05 1.2 ND ND 2 1.97 ND ND 1.25 ND 1.81 ND 1.62 NS NS
2,4-Dichlorophenol 20 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Di-n-butylphthalate 900 N/A ND ND 2.54 ND 3.94 ND ND ND ND ND ND ND ND ND ND ND NS NS
Fluorene 300 N/A ND 1.62 1.27 1.56 3.44 ND ND ND ND 1.69 ND 1.01 2.12 1.98 ND ND NS NS
2-Methylnaphthalene(3) 100 N/A ND 7.25 3 8.85 ND ND ND 3.95 ND 1.73 2.67 ND ND 2.91 ND 1.5 NS NS
Naphthalene(3) 100 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Phenanthrene(3) 100 N/A ND 0.52 ND ND 2.56 ND ND ND ND ND ND ND ND ND ND ND ND ND
Bis(2-Ethylhexyl)phthalate 30 N/A ND 1.40 1.17 1.07 ND ND ND ND ND ND ND ND ND ND ND ND ND ND

4,4'-DDD 0.1 N/A ND ND ND ND 0.099 0.059 0.093 0.09 0.148 ND 0.04 ND 0.176 ND ND 0.084 NS NS
a-Chlordane 0.5 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
g-Chlordane 0.5 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
Endosulfan Sulfate 0.4 N/A ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS

Metals
Aluminum 200 121000 NS 329.5 121 306 195 545 422 975 553 542 121 2070 750 267 215 28.2 368 73.2
Antimony 20 N/A NS 2.8 ND ND ND 3.95 ND ND ND ND ND ND ND 5.85 ND ND ND ND
Arsenic 8 N/A NS 9 ND 24 11.9 41.5 34.3 8.49 24 11.8 6.56 17.9 11.3 28.8 16.8 32.4 ND 55.2
Barium 2000 699 NS 70 24.5 86.2 40.2 108 86.1 81.2 89.7 47.7 56.5 97 118 75.1 97.6 77.6 65.9 89.7
Beryllium 20 N/A NS ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.849 ND
Cadmium 4 N/A NS 8 ND 8 3.9 4.49 1.96 24.6 3.64 3.31 6.69 0.585 4.44 ND ND 5.66 ND ND
Calcium NLE 45400 NS 28750 81220 51010 39700 75000 58600 86000 65000 28400 50200 71100 79400 49800 84400 53300 13600 51900
Chromium 100 N/A NS 148 (3) 1.2 1.3 ND 3.12 9.77 8 5.7 4.65 2.82 15.6 11 4.05 5.21 5.43 ND 5.93
Cobalt NLE N/A NS 50 ND 2 ND 2.05 2.81 0.704 2.9 ND 1.84 0.783 ND 1.86 0.682 1.95 10.9 1.9
Copper 1000 65.6 NS 15 17 16 6.6 17.5 ND 8.75 13.9 12.6 6.13 ND 197 ND 62.4 12.6 ND 8.58
Iron 300 431000 NS 7490 9062 70680 8409 67400 68800 17600 56700 10500 28500 52900 22200 48600 26200 69800 1820 109000
Lead 10 N/A 2.5 4 14 6 3.3 10.4 2.86 ND 5.34 5.15 ND 3.67 26.7 2.63 3.16 1.87 ND ND
Magnesium NLE 62700 NS 136 18780 16030 4236 18700 16900 10100 15300 3820 10600 13500 10000 ND 11100 14000 6620 18200
Manganese 50 331 NS 4260 552.7 456.2 117 605 647 407 564 228 424 529 318 444 396 579 392 788
Mercury 2 N/A NS ND 0.3 ND ND 0.21 0.38 0.17 ND ND ND ND ND ND ND 0.2 ND ND
Nickel 100 187 NS ND 2.3 2.7 2.4 ND 2.23 4.85 1.72 2 ND 4.9 2.3 9.42 1.85 ND ND ND
Potassium NLE 137000 NS 3920 6010 8470 8833 17400 5340 5080 5730 4660 6360 6520 7570 4590 6530 4140 2470 5130
Selenium 50 N/A NS ND ND ND ND ND 8.2 7.53 5.22 ND ND 3.46 ND ND 5.92 ND ND ND
Silver NLE N/A NS 8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Sodium 50000 21500 NS 110750 97380 279400 147200 533000 530000 306000 457000 181000 359000 315000 648000 331000 431000 574000 142000 664000
Thallium 10 N/A NS ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Vanadium NLE N/A NS 200 ND ND 3.1 4.11 3.18 3.15 6.41 3.18 1.21 11 3.55 2.56 2.34 2.85 ND ND
Zinc 5000 233 NS 92 60 117 65 72.9 44.2 214 80.3 59.5 23.2 42.1 103 29 38.2 76.9 31.6 33.2
Notes

Exceedences of NJDEP GWQS are shaded and bold
ND:  Analyte not detected in sample
N/A:  Not Applicable NS:  Not Sampled
NLE:  No cleanup standard exists for this analyte

(3)Interim Criteria used as NJDEP criteria

(1)Fort Monmouth Site-specific Groundwater Maximum 
Background Concentrations (MBCs), background (native) metals 
only (Weston SI Report Dated 1995)
(2)Low Flow Sampling Method used to collect sample

(4)Laboratory blank greater than Method Detection Limit

Volatiles

Semi-Volatiles

Pesticides/PCBs

All concentrations in micrograms per liter (ug/L), equivalent to 
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) 
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
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Table 5-1
Groundwater Sampling Results 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Lab Sample ID NJDEP Site Specific

Sample Date Criteria MBC(1)

Round No.

Acetone 700 N/A
Benzene 1 N/A
2-Butanone 300 N/A
Carbon Disulfide(3) 100 N/A
Chlorobenzene(3) 50 N/A
Methylene Chloride(3) 3 N/A

Acenaphthene 400 N/A
Dibenzofuran(3) 100 N/A
1,2-Dichlorobenzene 600 N/A
2,4-Dichlorophenol 20 N/A
Di-n-butylphthalate 900 N/A
Fluorene 300 N/A
2-Methylnaphthalene(3) 100 N/A
Naphthalene(3) 100 N/A
Phenanthrene(3) 100 N/A
Bis(2-Ethylhexyl)phthalate 30 N/A

4,4'-DDD 0.1 N/A
a-Chlordane 0.5 N/A
g-Chlordane 0.5 N/A
Endosulfan Sulfate 0.4 N/A

Metals
Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver NLE N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes

Exceedences of NJDEP GWQS are shaded and bold
ND:  Analyte not detected in sample
N/A:  Not Applicable NS:  Not Sampled
NLE:  No cleanup standard exists for this analyte

(3)Interim Criteria used as NJDEP criteria

(1)Fort Monmouth Site-specific Groundwater Maximum 
Background Concentrations (MBCs), background (native) metals 
only (Weston SI Report Dated 1995)
(2)Low Flow Sampling Method used to collect sample

(4)Laboratory blank greater than Method Detection Limit

Volatiles

Semi-Volatiles

Pesticides/PCBs

All concentrations in micrograms per liter (ug/L), equivalent to 
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) 
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6

80-MW2 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2
5636.04 5675.04 5818.05 347 5694.03 5782.04
08/16/00 08/30/00 10/27/00 01/24/01 09/07/00 10/12/00

14 15 16 17 low flow 1 low flow 2

ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS

ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND ND ND
ND ND ND ND NS NS
ND ND ND ND NS NS

ND ND ND ND NS NS
ND ND ND ND ND ND
ND ND ND ND ND ND

0.453 ND ND ND 0.025 ND
0.197 0.779 ND 1.625 ND ND
ND 0.303 ND 2.719 ND 0.979
ND ND ND ND ND 0.485

1770 544 1400 256 102 743
5.6 ND ND ND ND ND
ND ND ND 2.69 46.6 ND
82.2 59.6 61.7 43.6 76.9 62.1
0.726 0.733 0.73 ND ND 0.784
ND ND ND 5.36 ND ND

18100 13800 12500 12700 51100 12200
6.56 ND 5.8 1.01 ND 3.04
13.1 11.4 10.3 10.4 3.18 11.3
ND ND 17.4 3.38 ND 58.5

3420 578 1320 729 89700 942
2.64 1.55 1.7 ND ND 9.12
8390 6640 6040 6250 16500 6240
479 421 419 412 697 407
0.1 0.1 ND 0.3 ND ND

6.66 ND 7.24 3.7 ND 8.1
3240 2440 2670 2020 4210 2640
ND ND 5.79 ND ND ND
ND ND ND ND ND ND

116000 178000 170000 164000 638000 126000
ND ND ND ND ND ND
5.87 ND 4.7 ND ND ND
80.7 70.2 42.2 40.3 22.8 114
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Table 5-1
Groundwater Sampling Results 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Lab Sample ID NJDEP Site Specific

Sample Date Criteria MBC(1)

Round No.

Acetone 700 N/A
Benzene 1 N/A
2-Butanone 300 N/A
Carbon Disulfide(3) 100 N/A
Chlorobenzene(3) 50 N/A
Methylene Chloride(3) 3 N/A

Acenaphthene 400 N/A
Dibenzofuran(3) 100 N/A
1,2-Dichlorobenzene 600 N/A
2,4-Dichlorophenol 20 N/A
Di-n-butylphthalate 900 N/A
Fluorene 300 N/A
2-Methylnaphthalene(3) 100 N/A
Naphthalene(3) 100 N/A
Phenanthrene(3) 100 N/A
Bis(2-Ethylhexyl)phthalate 30 N/A

4,4'-DDD 0.1 N/A
a-Chlordane 0.5 N/A
g-Chlordane 0.5 N/A
Endosulfan Sulfate 0.4 N/A

Metals
Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver NLE N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes

Exceedences of NJDEP GWQS are shaded and bold
ND:  Analyte not detected in sample
N/A:  Not Applicable NS:  Not Sampled
NLE:  No cleanup standard exists for this analyte

(3)Interim Criteria used as NJDEP criteria

(1)Fort Monmouth Site-specific Groundwater Maximum 
Background Concentrations (MBCs), background (native) metals 
only (Weston SI Report Dated 1995)
(2)Low Flow Sampling Method used to collect sample

(4)Laboratory blank greater than Method Detection Limit

Volatiles

Semi-Volatiles

Pesticides/PCBs

All concentrations in micrograms per liter (ug/L), equivalent to 
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) 
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6

80-MW3 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3
5636.05 5675.05 5818.06 348 5691.05 5780.05
08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00

14 15 16 17 low flow 1 low flow 2

ND 16.1 5.12 ND NS NS
ND ND ND ND NS NS
ND 8.15 3.3 ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS

3.44 19.59 13.2 ND NS NS
1.09 20.05 3.32 ND NS NS
ND ND ND ND NS NS
ND 13.95 ND ND NS NS
3.9 ND ND ND ND ND

1.04 20.95 ND ND NS NS
ND ND ND ND NS NS

4.34 14.37 ND ND NS NS
ND ND ND ND ND ND
ND ND ND ND ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

292 217 1370 97.9 650 237
4.86 ND ND ND ND ND
3.36 7.06 7.27 2.28 ND ND
27.2 22.3 29.4 53 34.7 23.9
ND ND ND ND ND ND
ND ND ND 3.89 ND ND

39200 27600 22800 79800 33800 28000
2.59 ND 13.2 4.17 ND 2.55
0.704 0.969 1.14 0.747 1.67 ND
ND ND 5.92 4.31 ND ND

2890 12800 21400 5710 14600 8170
1.7 ND 1.52 ND ND ND

8870 7240 8140 18600 11100 7420
87.8 93.1 144 51.5 121 61.3
ND 0.1 ND ND 0.2 ND
ND ND 2.02 ND ND ND

9660 5010 4950 10700 6110 7000
5.71 ND 3.72 ND ND ND
ND ND ND ND ND ND

27100 35000 40200 71500 132000 40200
ND ND ND ND ND ND
2.18 ND 8.02 1.28 ND 2.33
17.2 37.9 27.5 27.9 25.3 14.8
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Table 5-1
Groundwater Sampling Results 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Lab Sample ID NJDEP Site Specific

Sample Date Criteria MBC(1)

Round No.

Acetone 700 N/A
Benzene 1 N/A
2-Butanone 300 N/A
Carbon Disulfide(3) 100 N/A
Chlorobenzene(3) 50 N/A
Methylene Chloride(3) 3 N/A

Acenaphthene 400 N/A
Dibenzofuran(3) 100 N/A
1,2-Dichlorobenzene 600 N/A
2,4-Dichlorophenol 20 N/A
Di-n-butylphthalate 900 N/A
Fluorene 300 N/A
2-Methylnaphthalene(3) 100 N/A
Naphthalene(3) 100 N/A
Phenanthrene(3) 100 N/A
Bis(2-Ethylhexyl)phthalate 30 N/A

4,4'-DDD 0.1 N/A
a-Chlordane 0.5 N/A
g-Chlordane 0.5 N/A
Endosulfan Sulfate 0.4 N/A

Metals
Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver NLE N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes

Exceedences of NJDEP GWQS are shaded and bold
ND:  Analyte not detected in sample
N/A:  Not Applicable NS:  Not Sampled
NLE:  No cleanup standard exists for this analyte

(3)Interim Criteria used as NJDEP criteria

(1)Fort Monmouth Site-specific Groundwater Maximum 
Background Concentrations (MBCs), background (native) metals 
only (Weston SI Report Dated 1995)
(2)Low Flow Sampling Method used to collect sample

(4)Laboratory blank greater than Method Detection Limit

Volatiles

Semi-Volatiles

Pesticides/PCBs

All concentrations in micrograms per liter (ug/L), equivalent to 
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) 
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6

80-MW4 80-MW4 80-MW4 80-MW4 80-MW4 80-MW4
5636.06 5675.06 5818.07 349 5691.03 5780.03
08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00

14 15 16 17 low flow 1 low flow 2

ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS

ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
3.31 ND ND ND ND ND
ND ND ND ND NS NS
ND ND ND ND NS NS

ND ND ND ND NS NS
ND ND ND ND ND ND
ND ND ND ND ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

4020 1240 3850 1260 1130 1420
4.04 ND ND ND ND ND
6.28 5.04 5.3 4.18 4.93 6
269 186 204 162 273 672
ND ND 0.726 ND ND 0.679
ND ND ND 0.945 ND ND

213000 226000 198000 209000 230000 241000
25.2 14.2 22.2 18.6 10.5 20.7
34.6 14 18 9.68 12.6 ND
359 ND ND 180 ND ND

256000 297000 211000 264000 306000 448000
70.4 ND 2.03 20 ND ND

129000 132000 118000 125000 139000 163000
2320 2130 2220 2070 1980 2080
0.3 0.1 ND 0.2 0.2 ND

54.6 3.61 30.6 16.3 2.67 ND
10600 8450 9190 8450 10700 17700

ND ND 5.16 ND ND ND
ND 2.35 ND ND ND ND

1500000 1820000 1190000 1360000 1920000 1920000
ND ND ND ND ND 7.55
5.13 0.727 0.633 ND 3.11 ND
666 90.6 271 485 71.7 42.4
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Table 5-1
Groundwater Sampling Results 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Lab Sample ID NJDEP Site Specific

Sample Date Criteria MBC(1)

Round No.

Acetone 700 N/A
Benzene 1 N/A
2-Butanone 300 N/A
Carbon Disulfide(3) 100 N/A
Chlorobenzene(3) 50 N/A
Methylene Chloride(3) 3 N/A

Acenaphthene 400 N/A
Dibenzofuran(3) 100 N/A
1,2-Dichlorobenzene 600 N/A
2,4-Dichlorophenol 20 N/A
Di-n-butylphthalate 900 N/A
Fluorene 300 N/A
2-Methylnaphthalene(3) 100 N/A
Naphthalene(3) 100 N/A
Phenanthrene(3) 100 N/A
Bis(2-Ethylhexyl)phthalate 30 N/A

4,4'-DDD 0.1 N/A
a-Chlordane 0.5 N/A
g-Chlordane 0.5 N/A
Endosulfan Sulfate 0.4 N/A

Metals
Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver NLE N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes

Exceedences of NJDEP GWQS are shaded and bold
ND:  Analyte not detected in sample
N/A:  Not Applicable NS:  Not Sampled
NLE:  No cleanup standard exists for this analyte

(3)Interim Criteria used as NJDEP criteria

(1)Fort Monmouth Site-specific Groundwater Maximum 
Background Concentrations (MBCs), background (native) metals 
only (Weston SI Report Dated 1995)
(2)Low Flow Sampling Method used to collect sample

(4)Laboratory blank greater than Method Detection Limit

Volatiles

Semi-Volatiles

Pesticides/PCBs

All concentrations in micrograms per liter (ug/L), equivalent to 
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) 
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6

80-MW5 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5
5636.07 5675.07 5818.08 350 5691.04 5780.04
08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00

14 15 16 17 low flow 1 low flow 2

ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS

ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND NS NS
ND ND ND ND ND ND
ND ND ND ND NS NS
ND ND ND ND NS NS

ND ND ND ND NS NS
ND ND ND ND ND ND
ND ND ND ND ND ND

ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND

5580 97500 2750 2500 48000 3420
7.72 ND ND ND ND ND
11.2 71.6 4.42 5.85 32.7 7.86
257 1220 149 54.5 865 367
ND 14.3 ND ND 8.35 1.25
ND ND ND 11.1 ND ND

239000 978000 144000 87500 699000 417000
36.5 75.7 82.6 22.1 29.5 20.4
15 41.9 6 5.37 30.3 7.85
ND ND 6.13 11.6 ND 17.3

82600 571000 30100 10700 353000 162000
11.1 84.1 ND ND 79.5 15.2

61300 386000 34000 18200 241000 103000
1020 2980 673 491 2300 1280
0.2 0.1 ND ND 0.2 ND

25.9 73.3 35.7 4.16 45.5 13
27700 119000 35500 35700 69700 45800

ND ND 10.2 ND ND 3.45
ND ND ND ND ND ND

3830000 11700000 2590000 1810000 7830000 5670000
ND ND ND ND ND ND
19.9 84 12.6 12.9 7.3 0.724
137 378 267 325 248 307
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Table 5-1
Groundwater Sampling Results 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID
Lab Sample ID NJDEP Site Specific

Sample Date Criteria MBC(1)

Round No.

Acetone 700 N/A
Benzene 1 N/A
2-Butanone 300 N/A
Carbon Disulfide(3) 100 N/A
Chlorobenzene(3) 50 N/A
Methylene Chloride(3) 3 N/A

Acenaphthene 400 N/A
Dibenzofuran(3) 100 N/A
1,2-Dichlorobenzene 600 N/A
2,4-Dichlorophenol 20 N/A
Di-n-butylphthalate 900 N/A
Fluorene 300 N/A
2-Methylnaphthalene(3) 100 N/A
Naphthalene(3) 100 N/A
Phenanthrene(3) 100 N/A
Bis(2-Ethylhexyl)phthalate 30 N/A

4,4'-DDD 0.1 N/A
a-Chlordane 0.5 N/A
g-Chlordane 0.5 N/A
Endosulfan Sulfate 0.4 N/A

Metals
Aluminum 200 121000
Antimony 20 N/A
Arsenic 8 N/A
Barium 2000 699
Beryllium 20 N/A
Cadmium 4 N/A
Calcium NLE 45400
Chromium 100 N/A
Cobalt NLE N/A
Copper 1000 65.6
Iron 300 431000
Lead 10 N/A
Magnesium NLE 62700
Manganese 50 331
Mercury 2 N/A
Nickel 100 187
Potassium NLE 137000
Selenium 50 N/A
Silver NLE N/A
Sodium 50000 21500
Thallium 10 N/A
Vanadium NLE N/A
Zinc 5000 233
Notes

Exceedences of NJDEP GWQS are shaded and bold
ND:  Analyte not detected in sample
N/A:  Not Applicable NS:  Not Sampled
NLE:  No cleanup standard exists for this analyte

(3)Interim Criteria used as NJDEP criteria

(1)Fort Monmouth Site-specific Groundwater Maximum 
Background Concentrations (MBCs), background (native) metals 
only (Weston SI Report Dated 1995)
(2)Low Flow Sampling Method used to collect sample

(4)Laboratory blank greater than Method Detection Limit

Volatiles

Semi-Volatiles

Pesticides/PCBs

All concentrations in micrograms per liter (ug/L), equivalent to 
NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) 
& Groundwater Quality Criteria (GWQC) per NJAC 7:9-6

166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1
2458.01 2917.03 3175.01 3375.01 3614.02 3823.05 4076.04 4262.04 4514.04 4808.02 5021.02 5223.05 5406.02 5635.02 5818.09 345 5694.05 5782.05
04/16/97 08/20/97 11/24/97 02/27/98 06/02/98 08/24/98 11/20/98 02/09/99 05/26/99 09/22/99 12/17/99 03/06/00 05/09/00 08/16/00 10/27/00 01/24/01 09/07/00 10/12/00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 low flow 1 low flow 2

ND ND ND ND ND 13.03 ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND 3.19 ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND 1.88 ND ND ND 1.28 1.68 ND ND 1.1 ND NS NS
2.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND 2 ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND 16.28 ND 3.96 ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NS NS
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND 0.027 0.052 ND ND ND 0.048 ND ND ND ND ND 0.028 0.84 ND
ND ND ND ND 0.022 0.05 ND ND ND 0.049 ND ND ND ND ND 0.024 0.46 ND
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

NS 15.1 408 291 266 1620 662 687 945 97.5 362 274 422 272 3800 43.1 39.9 154
NS ND ND ND ND 3.7 ND ND ND ND 2.75 ND ND 3.91 ND ND ND ND
NS 4 23 ND 2.3 3.21 ND ND 4.57 ND ND 2.83 ND ND 5.67 4.83 ND 3.13
NS 100 65.5 16 14.6 23 28.3 36.2 31.7 24.5 25.7 36.8 32.2 19.1 42.2 34.5 23.5 27.4
NS 0.26 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
NS 5 1.6 1.4 1.4 4.35 2.31 3.51 3.04 2.44 2.95 1.25 2.79 1.21 4.58 4.15 ND ND
NS 72390 46940 46400 52700 69600 79700 98300 61200 70100 69600 95200 93600 49200 86100 101000 71200 79400
NS 121 (3) 3 1.5 ND 9.58 9.49 8.3 9.16 4.56 4.75 6.79 11.3 3.11 23.7 7.28 ND 4.69
NS 30 ND 1 ND 0.782 ND 1.27 1.23 1.29 1.01 ND 0.71 0.796 1.39 ND 0.603 ND
NS 14 14 15 8 22.2 ND 179 47.1 66 5.31 13.8 98.4 ND 59.3 9.15 ND 146
NS 4750 31700 5976 6776 11500 13300 6510 9880 2310 10300 18300 9300 6260 20100 9140 8360 11300
2.4 1.6 15 ND 2.3 12.4 4.23 ND 11.4 7.95 ND 4.21 17.3 5.12 16.4 ND 1.73 22.7
NS 336 9730 13030 14350 17000 19800 22800 15200 15400 16500 23100 25500 13000 23000 24800 18400 20200
NS 17250 286.6 245.6 235 397 669 413 368 214 377 603 239 204 587 360 452 606
NS ND ND 0.3 ND 0.12 0.29 0.16 ND ND ND ND ND ND ND ND ND ND
NS ND 4.5 1.7 2.6 1.5 2.06 7.09 3.85 8.48 1.13 7.07 4.93 3.72 5.4 1.72 ND 6.5
NS 6350 6850 4610 7118 10000 4800 4890 4410 6130 4670 4690 6460 5000 6040 5100 4590 4570
NS ND ND ND ND 3.87 4.09 7.58 3.39 ND ND ND ND ND 5.13 ND ND ND
NS 26 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
NS 83750 200200 29310 27800 58200 114000 108000 72900 46500 60300 66500 62300 33600 121000 154000 83300 94600
NS ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.13 ND ND
NS 800 ND ND 4.2 7.9 3.87 3.07 7.01 1.53 2.42 3.63 3.56 1.74 18.1 2.66 ND ND
NS 289 147 144 104 285 99.6 328 160 261 54.4 126 289 161 318 301 28.4 237
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Table 5-2
Soil Sampling Results from Geoprobe® Investigation 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Lab Sample ID 5241.03 5241.05 5241.07 5241.09 5246.03 5246.05 5246.07 5246.09 5246.11

Sample Location 1 2 3 4 5 6 7 8 9
Sample Depth 48" 48" 48" 48" 42" 42" 42" 42" 48"
Sample Date 03/13/00 03/13/00 03/13/00 03/13/00 03/14/00 03/14/00 03/14/00 03/14/00 03/14/00

2-Butanone 1000 50 1.3 ND ND ND 1.7 1.6 1.5 ND ND
Chloroform 19 1 ND ND ND ND ND ND ND ND ND
Methylene Chloride 49 1 ND ND ND ND ND ND ND ND ND

Lab Sample ID 5246.13 5248.03 5248.05 5248.07 5248.09 5248.11 5416.03 5416.05 5416.07
Sample Location 10 11 12 13 14 15 16 17 18
Sample Depth 42" 48" 48" 48" 48" 48" 36" 36" 36"
Sample Date 03/14/00 03/15/00 03/15/00 03/15/00 03/15/00 03/15/00 05/15/00 05/15/00 05/15/00

2-Butanone 1000 50 ND ND ND ND ND ND 2.8 ND 3
Chloroform 19 1 ND ND ND ND ND ND 0.42 ND 0.44
Methylene Chloride 49 1 ND ND ND ND ND ND 0.96 0.71 ND

NOTES:
(1)New Jersey Department of Environmental Protection (NJDEP) Residential Direct Contact Soil Cleanup Criteria (RDCSCC) per NJAC 7:26D.
(2)New Jersey Department of Environmental Protection (NJDEP) Impact to Groundwater Soil Cleanup Criteria (IGWSCC).
All concentrations are reported in milligrams per kilogram (mg/kg) or parts per million (ppm) per NJAC 7:26D.
Exceedances of the RDCSCC and IGWSCC are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.

NJDEP 
RDCSCC(1)

(mg/Kg)

NJDEP 
IGWSCC(2)

(mg/Kg)

NJDEP 
RDCSCC(1)

(mg/Kg)

NJDEP 
IGWSCC(2)

(mg/Kg)
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Table 5-3
Groundwater Sampling Results from Geoprobe® Investigation 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Lab Sample ID 5241.04 5241.06 5241.08 5241.10 5246.04 5246.06 5246.08 5246.10 5246.12 5246.14

Sample Location 1 2 3 4 5 6 7 8 9 10
Sample Depth 3-7' 3-7' 3-7' 3-7' 3-7' 3-7' 3-7' 3-7' 3-7' 3-7'
Sample Date 03/13/00 03/13/00 03/13/00 03/13/00 03/14/00 03/14/00 03/14/00 03/14/00 03/14/00 03/14/00

Volatiles
Acetone 700 7.4 12.99 ND 9.38 ND 8.32 9.81 7.95 16.85 16.37
Benzene 1 ND 1.13 6.84 ND ND ND ND ND ND ND
Bromodichloromethane 1 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide* 100 ND ND ND ND ND ND ND ND ND ND
Chlorobenzene* 50 ND 5.01 2.06 ND ND 3.69 3.78 ND ND ND
Chloroform 6 ND ND ND ND 1.77 1.32 ND 1.82 1.41 ND
Ethylbenzene 700 ND ND 2.69 ND ND ND ND ND ND ND
MTBE* 70 ND 4.16 5.89 ND ND ND ND ND ND ND

NOTES:
All concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).

Exceedances of the NJDEP criteria are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.
*Interim Criteria used as NJDEP criteria.

NJDEP 
Groundwater 

Criteria
(ug/L) (1)

NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) & Groundwater 
Quality Criteria (GWQC) per NJAC 7:9-6.
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Table 5-3
Groundwater Sampling Results from Geoprobe® Investigation 

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Lab Sample ID
Sample Location
Sample Depth
Sample Date
Volatiles
Acetone 700
Benzene 1
Bromodichloromethane 1
Carbon Disulfide* 100
Chlorobenzene* 50
Chloroform 6
Ethylbenzene 700
MTBE* 70

NJDEP 
Groundwater 

Criteria
(ug/L) (1)

5248.04 5248.06 5248.08 5256.01 5248.12 5416.04 5416.06 5416.09
11 12 13 14 15 16 17 18

3-7' 3-7' 3-7' 3-7' 3-7' 3.4-8' 3-8' 3-8'
03/15/00 03/15/00 03/15/00 03/17/00 03/15/00 05/15/00 05/15/00 05/15/00

13.4 5.62 36.64 ND ND ND 17.99 ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 2.06
ND ND 3.17 ND ND ND ND ND
ND 6.54 ND 1.48 2.7 ND 5.31 ND
ND ND ND ND ND ND ND 5.6
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND

NOTES:
All concentrations are reported in micrograms per liter (ug/L) or parts per billion (ppb).

Exceedances of the NJDEP criteria are highlighted and printed in bold-faced type.
ND: Analyte not detected in sample.
*Interim Criteria used as NJDEP criteria.

NJDEP Criteria:  Higher of Practical Quantitation Limits (PQLs) & Groundwater 
Quality Criteria (GWQC) per NJAC 7:9-6.
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Table 5-4
Determination of Contaminants of Concern

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Analyte
NJDEP 

Criteria(1)

Site Specific 
Groundwater 

MBC(2)

Maximum 
Result

No. of 
Exceedences in 

Monitoring 
Well Samples

No. of 
Exceedences in 

Geoprobe 
Groundwater 

Samples

No. of Site 
Maximum 

Background 
Exceedences

Comments

Acetone 700 N/A 16.1 0 0 N/A No exceedance of NJDEP criteria

Benzene 1 N/A 1.71 4 2 N/A

Not a COC.  Benzene was detected in 4 of 16 rounds in monitoring 
well 80-MW1 at concentrations exceeding the NJDEP criteria.  
Benzene was also detected at concentrations exceeding the NJDEP 
criteria in 2 of the 18 Geoprobe borings in March 2000 (boring 
locations 2 and 3) near well 80-MW1.  Benzene was not detected in 
each of the four most recent sampling rounds (May 2000 to 
January 2001).

Bromodichloromethane 1 N/A 2.06 1 0 N/A
Not a COC.  There were no exceedances of NJDEP criteria in 
monitoring well samples.  There was only one exceedance in 
Geoprobe groundwater samples.

2-Butanone 300 N/A 8.15 0 0 N/A No exceedance of NJDEP criteria
Carbon Disulfide(3) 100 N/A 2.31 0 0 N/A No exceedance of NJDEP criteria

Chlorobenzene(3) 50 N/A 7.34 0 0 N/A Not a COC.  There were no exceedances of NJDEP criteria in 
monitoring well samples or Geoprobe groundwater samples.

Methylene Chloride(3) 3 N/A 2.4 1 0 N/A Not a COC: no exceedences of NJDEP Cleanup Criteria.

Acenaphthene 400 N/A 19.59 0 N/A N/A No exceedance of NJDEP criteria
Dibenzofuran(3) 100 N/A 20.05 0 N/A N/A No exceedance of NJDEP criteria
1,2-Dichlorobenzene 600 N/A 2 0 N/A N/A No exceedance of NJDEP criteria
2,4-Dichlorophenol 20 N/A 13.95 0 N/A N/A No exceedance of NJDEP criteria
Di-n-butylphthalate 900 N/A 16.28 0 N/A N/A No exceedance of NJDEP criteria
Fluorene 300 N/A 20.95 0 N/A N/A No exceedance of NJDEP criteria
2-Methylnaphthalene(3) 100 N/A 8.85 0 N/A N/A No exceedance of NJDEP criteria
Naphthalene(3) 100 N/A 14.37 0 N/A N/A No exceedance of NJDEP criteria
Phenanthrene(3) 100 N/A 2.56 0 N/A N/A No exceedance of NJDEP criteria

Semi-Volatiles

Volatiles
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Table 5-4
Determination of Contaminants of Concern

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Analyte
NJDEP 

Criteria(1)

Site Specific 
Groundwater 

MBC(2)

Maximum 
Result

No. of 
Exceedences in 

Monitoring 
Well Samples

No. of 
Exceedences in 

Geoprobe 
Groundwater 

Samples

No. of Site 
Maximum 

Background 
Exceedences

Comments

Bis(2-Ethylhexyl)phthalate 30 N/A 1.4 0 N/A N/A No exceedance of NJDEP criteria

4,4'-DDD 0.1 N/A 0.453 3 N/A N/A
Not a COC.  4,4-DDD concentrations exceeded the NJDEP criteria 
during 2 of 18 rounds in monitoring well 80-MW1 and 1 of 5 
rounds in well 80-MW2.

a-Chlordane 0.5 N/A 1.625 3 N/A N/A COC: a-Chlordane was detected above the NJDEP criteria in 2 of 5 
samples collected from well 80-MW2.

g-Chlordane 0.5 N/A 2.719 2 N/A N/A COC: g-Chlordane was detected above the NJDEP criteria in 2 of 5 
samples collected from well 80-MW2.

Endosulfan Sulfate 0.4 N/A 0.485 1 N/A N/A Not a COC: only one exceedence of NJDEP Cleanup Criteria.

Aluminum 200 121000 97500 46 N/A 0 Not a COC: no exceedance of the Site Specific MBC.
Antimony 20 N/A 7.72 0 N/A N/A No exceedance of NJDEP criteria

Arsenic 8 N/A 71.6 19 N/A N/A COC.  Arsenic was detected at concentrations exceeding the 
NJDEP criteria in 15 rounds at monitoring well 80-MW1.

Barium 2000 699 1220 0 N/A 2 No exceedance of NJDEP criteria
Beryllium 20 N/A 14.3 0 N/A N/A No exceedance of NJDEP criteria

Cadmium 4 N/A 24.6 13 N/A N/A Not a COC: cadmium was not detected during Low-Flow sampling 
(September and October 2000).

Calcium NLE 45400 978000 N/A N/A 44 No NJDEP Groundwater Criteria

Chromium 100 N/A 148 2 N/A N/A
Not a COC: there were 2 exceedances in August 1997.  However, 
chromium was detected in laboratory blank samples during this 
sampling round.

Metals

Pesticides/PCBs
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Table 5-4
Determination of Contaminants of Concern

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Analyte
NJDEP 

Criteria(1)

Site Specific 
Groundwater 

MBC(2)

Maximum 
Result

No. of 
Exceedences in 

Monitoring 
Well Samples

No. of 
Exceedences in 

Geoprobe 
Groundwater 

Samples

No. of Site 
Maximum 

Background 
Exceedences

Comments

Cobalt NLE N/A 50 N/A N/A N/A No NJDEP Groundwater Criteria
Copper 1000 65.6 359 0 N/A 7 No exceedance of NJDEP criteria
Iron 300 431000 571000 58 N/A 19 Not a COC: iron is a background metal.

Lead 10 N/A 84.1 15 N/A N/A

COC.  Lead was detected in multiple rounds in monitoring wells 80-
MW1, 80-MW4, 80-MW5, and 166-MW1.  Lead was detected 
above the NJDEP criteria during Low Flow sampling rounds 
(September and October 2000).

Magnesium NLE 62700 386000 N/A N/A 9 No NJDEP Groundwater Criteria
Manganese 50 331 17250 58 N/A 43 Not a COC: manganese is a background metal.
Mercury 2 N/A 0.38 0 N/A N/A No exceedance of NJDEP criteria
Nickel 100 187 73.3 0 N/A 0 No exceedance of NJDEP criteria
Potassium NLE 137000 119000 N/A N/A 0 No NJDEP Groundwater Criteria
Selenium 50 N/A 10.2 0 N/A N/A No exceedance of NJDEP criteria
Silver NLE N/A 26 N/A N/A N/A No NJDEP Groundwater Criteria

Sodium 50000 21500 11700000 50 N/A 58 Not a COC: sodium is not of concern due to proximity of site to 
seawater.

Thallium 10 N/A 7.55 0 N/A N/A No exceedance of NJDEP criteria
Vanadium NLE N/A 800 N/A N/A N/A No NJDEP Groundwater Criteria
Zinc 5000 233 666 0 N/A 16 No exceedance of NJDEP criteria
Notes:
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).  
COC:  Contaminant of Concern.
N/A = Not Applicable
Exceeds NJDEP GWQC       =
ND:  Analyte not detected in sample
NLE:  No limit established for this analyte
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.J.A.C. 7:9-6
(2)Fort Monmouth Summary of Site-Specific Groundwater Maximum Background Concentrations (MBC) (Weston SI Report Dated 1995);
   MBCs are shown for background (native) metals only.   
(3)Interim Criteria used as NJDEP criteria
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Table 5-5
Groundwater Sampling Results for Contaminants of Concern

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1 80-MW1
Lab Sample ID NJDEP 2457.03 2918.01 3174.03 3376.01 3614.01 3823.04 4076.03 4262.03 4514.03 4808.01 5021.01 5223.04 5406.01 5635.01 5818.04 346 5694.04 5782.03

Sample Date Criteria 04/16/97 08/20/97 11/24/97 02/27/98 06/02/98 08/24/98 11/20/98 02/09/99 05/26/99 09/22/99 12/17/99 03/06/00 05/09/00 08/16/00 10/27/00 01/24/01 09/07/00 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 low flow 1 low flow 2

a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 NS NS
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 NS NS
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

Arsenic 8 NS 9 0.5 24 11.9 41.5 34.3 8.49 24 11.8 6.56 17.9 11.3 28.8 16.8 32.4 0.5 55.2
MDL 1 1
Lead 10 2.5 4 14 6 3.3 10.4 2.86 0.25 5.34 5.15 0.25 3.67 26.7 2.63 3.16 1.87 0.25 0.25
MDL 0.5 0.5 0.5 0.5

Well ID 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2 80-MW2
Lab Sample ID NJDEP 5636.04 5675.04 5818.05 347 5694.03 5782.04

Sample Date Criteria 08/16/00 08/30/00 10/27/00 01/24/01 09/07/00 10/12/00
Round No. 14 15 16 17 low flow 1 low flow 2

a-Chlordane 0.5 0.197 0.779 0.007 1.625 0.007 0.007
MDL 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 2.719 0.007 0.979
MDL 0.014 0.014 0.014 0.014

Arsenic 8 0.5 0.5 0.5 2.69 46.6 0.5
MDL 1 1 1 1
Lead 10 2.64 1.55 1.7 0.25 0.25 9.12
MDL 0.5 0.5

Well ID 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3 80-MW3
Lab Sample ID NJDEP 5636.05 5675.05 5818.06 348 5691.05 5780.05

Sample Date Criteria 08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00
Round No. 14 15 16 17 low flow 1 low flow 2

a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014

Arsenic 8 3.36 7.06 7.27 2.28 0.5 0.5
MDL 1 1
Lead 10 1.7 0.25 1.52 0.25 0.25 0.25
MDL 0.5 0.5 0.5 0.5

Metals

Pesticides/PCBs

Metals

Pesticides/PCBs

Pesticides/PCBs

Metals
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Table 5-5
Groundwater Sampling Results for Contaminants of Concern

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Well ID 80-MW4 80-MW4 80-MW4 80-MW4 80-MW4 80-MW4
Lab Sample ID NJDEP 5636.06 5675.06 5818.07 349 5691.03 5780.03

Sample Date Criteria 08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00
Round No. 14 15 16 17 low flow 1 low flow 2

a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014

Arsenic 8 6.28 5.04 5.3 4.18 4.93 6
MDL
Lead 10 70.4 0.25 2.03 20 0.25 0.25
MDL 0.5 0.5 0.5

Well ID 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5 80-MW5
Lab Sample ID NJDEP 5636.07 5675.07 5818.08 350 5691.04 5780.04

Sample Date Criteria 08/16/00 08/30/00 10/27/00 01/24/01 09/06/00 10/11/00
Round No. 14 15 16 17 low flow 1 low flow 2

a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.007 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014

Arsenic 8 11.2 71.6 4.42 5.85 32.7 7.86
MDL
Lead 10 11.1 84.1 0.25 0.25 79.5 15.2
MDL 0.5 0.5

Well ID 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1 166-MW1
Lab Sample ID NJDEP 2458.01 2917.03 3175.01 3375.01 3614.02 3823.05 4076.04 4262.04 4514.04 4808.02 5021.02 5223.05 5406.02 5635.02 5818.09 345 5694.05 5782.05

Sample Date Criteria 04/16/97 08/20/97 11/24/97 02/27/98 06/02/98 08/24/98 11/20/98 02/09/99 05/26/99 09/22/99 12/17/99 03/06/00 05/09/00 08/16/00 10/27/00 01/24/01 09/07/00 10/12/00
Round No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 17 low flow 1 low flow 2

a-Chlordane 0.5 0.007 0.007 0.007 0.007 0.027 0.052 0.007 0.007 0.007 0.048 0.007 0.007 0.007 0.007 0.007 0.028 0.84 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014
g-Chlordane 0.5 0.007 0.007 0.007 0.007 0.022 0.05 0.007 0.007 0.007 0.049 0.007 0.007 0.007 0.007 0.007 0.024 0.46 0.007
MDL 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

Arsenic 8 NS 4 23 0.5 2.3 3.21 0.5 0.5 4.57 0.5 0.5 2.83 0.5 0.5 5.67 4.83 0.5 3.13
MDL 1 1 1 1 1 1 1 1
Lead 10 2.4 1.6 15 0.25 2.3 12.4 4.23 0.25 11.4 7.95 0.25 4.21 17.3 5.12 16.4 0.25 1.73 22.7
MDL 0.5 0.5 0.5 0.5
Notes:
NJDEP Criteria: Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per NJAC 7:9-6.
Exceedences of NJDEP GWQS are shaded and bold.
MDL: Method Detection Limit.  The MDL is shown for samples for which  the analyte was not detected (ND).
One half the MDL was used in calculating the average concentration (See Table 6-2).

Metals

Pesticides/PCBs

Pesticides/PCBs

Metals

Metals

Pesticides/PCBs
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Table 5-6
Aquifer pH and Dissolved Oxygen

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Sample 
Date pH

DO 
(mg/L)

Sample 
Date pH

DO 
(mg/L)

04/16/97 6.43 2.2 04/16/97 6.35 2.3
08/20/97 7.15 1.8 08/20/97 7.98 2
11/24/97 6.84 1.4 11/24/97 7.15 1.8
02/27/98 7.18 3.1 02/27/98 7.02 3.7
06/02/98 5.85 1.2 06/02/98 6.91 1.5
08/24/98 6.10 4.16 08/24/98 6.73 3.71
11/20/98 6.37 5.74 11/20/98 7.11 7.09
02/09/99 6.28 5.91 02/09/99 6.75 4.71
05/26/99 5.44 NA 05/26/99 7.18 NA
09/22/99 6.16 4.17 09/22/99 6.80 4.2
12/17/99 6.12 5.3 12/17/99 6.77 5.19
03/06/00 6.21 5.3 03/06/00 6.77 5.1
05/09/00 6.33 5.04 08/16/00 4.90 3.71 08/16/00 5.98 3.21 08/16/00 5.41 3.76 08/16/00 5.31 3.41 05/09/00 6.84 5.07
08/16/00 5.99 3.77 08/30/00 5.19 3.41 08/30/00 5.97 3.09 08/30/00 5.57 3.17 08/30/00 3.79 3.21 08/16/00 6.18 3.97
09/07/00 4.65 NA 09/07/00 5.77 NA 09/06/00 5.75 0.08 09/06/00 5.31 NA 09/06/00 4.05 NA 09/07/00 6.35 NA
10/12/00 5.20 NA 10/12/00 3.98 NA 10/11/00 5.75 NA 10/11/00 5.26 NA 10/11/00 4.70 NA 10/12/00 5.89 NA
10/27/00 6.62 4.11 10/27/00 6.32 3.47 10/27/00 6.6 4.07 10/27/00 6.24 4.13 10/27/00 6.17 4 10/27/00 7.09 3.41
01/24/01 6.74 5.2 01/24/01 6.33 4.5 01/24/01 6.7 5.07 01/24/01 6.38 4.99 01/24/01 6.32 5 01/24/01 7.37 4.7

Min: 4.65 1.2 Min: 3.98 3.41 Min: 5.75 0.08 Min: 5.26 3.17 Min: 3.79 3.21 Min: 5.89 1.5
Max: 7.18 5.91 Max: 6.33 4.5 Max: 6.70 5.07 Max: 6.38 4.99 Max: 5.31 5 Max: 7.98 7.09
Average: 6.20 3.89 Average: 5.42 3.77 Average: 6.13 3.10 Average: 5.70 4.01 Average: 5.06 3.91 Average: 6.85 3.90

Notes:  
1.) DO: Dissolved Oxygen
2.) NA:  Not Available / Not Applicable
3.) Measurements shown for pH and DO were recorded following the purging of wells prior to groundwater sampling.

pH
DO 

(mg/L)
Sample 

Date pH

80-MW1

80-MW2 80-MW480-MW3
Sample 

Date pH
DO 

(mg/L)

166-MW1

80-MW5
Sample 

Date pH
DO 

(mg/L)
Sample 

Date
DO 

(mg/L)
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Table 6-1
g-Chlordane Biodegradation Model at Monitoring Well 80-MW2

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Parameters Units Constituent: g-Chlordane
∆t days 365

T1/2 days 2,774
k (1) days-1 0.00025

Initial Concentration, C0 
(2)

January 24, 2001

Time (days) Date Predicted Concentrations, C (ug/L)
0 January 24, 2001 2.719

365 January 24, 2002 2.482
730 January 24, 2003 2.266

1095 January 24, 2004 2.068
1460 January 23, 2005 1.888
1825 January 23, 2006 1.723
2190 January 23, 2007 1.573
2555 January 23, 2008 1.436
2920 January 22, 2009 1.311
3285 January 22, 2010 1.197
3650 January 22, 2011 1.092
4015 January 22, 2012 0.997
4380 January 21, 2013 0.910
4745 January 21, 2014 0.831
5110 January 21, 2015 0.758
5475 January 21, 2016 0.692
5840 January 20, 2017 0.632
6205 January 20, 2018 0.577
6570 January 20, 2019 0.527
6935 January 20, 2020 0.481

6,935 January 20, 2020 0.481
New Jersey Criteria µg/L 0.5

Hydraulic Conductivity(3) (K) ft/day 3.8
Hydraulic Gradient(4) (i): ft/ft 0.015
Effective Porosity(5) (ne): --- 0.4

Bulk Density of Formation(5) (ρb) kg/L 1.65
n-Octanol/Carbon Partition(6)

 (Koc): L/kg 1.21E+05
Fraction of Organic Carbon(7) (foc) --- 0.003

Sorption Coefficient (Kd) L/kg 363.000

Seepage Velocity (ft/day) vs = K*i/ne = 0.143
Retardation Factor Rd = 1 + (Kd * ρb / ne) = 1498.38

Pollutant Transport Rate (ft/day) 0.00010
                                            or (ft/year) 0.035

TNJC (days) 6,935
TNJC (years) 19.0
Length (ft) vpt * TNJC = 0.66

Notes:
          (1) Half-Life for aerobic biodegradation in groundwater, upper limit: Howard, P.H. et. al. 1991. Handbook of Environmental Degradation Rates.  Lewis Publishers.
          (2) Initial concentration (Co) is the most recent concentration that was detected during the groundwater monitoring program.

          (5) Effective porosity, n = 0.4, and bulk density, ρb = 1.65 g/mL (consistent with the type of soil - clayey sands, at the Site). 
          (6) Koc data reference: USEPA Soil Screeening Guidance 1996.
          (7) foc = 0.003 (the geometric mean of the minimum and maximum range of foc). USEPA 1996 .

Calculation and Results

           Time to reach NJ Criteria  = TNJC
           Reaction Rate Constant = k = -ln(0.5)/t1/2

µg/L

Notes:
           NJ Critera = Interim Groundwater Quality Criteria
           Constituent Predicted Concentration: Cp(t) = Cp(t-1) * e

-k∆t 

Input Data

Time until NJDEP criteria is reached: 

Length of Impacted Area Based on Available Published Biodegradation Rates 

          (3) Hydraulic conductivity of surficial fill, K = 25.9 ft/day (Geometeric mean of slug tests performed by Versar in August 2001) 
          (4) Hydraulic gradient (i) derived from ground water elevation contours (August 2000)

Determined above

vpt = vs/Rd =

Input

2.719

Duration of Chlordane Degradation Based on Published Biodegradation Rate 

Calculation and Results
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Table 6-2
MODFLOW Input Parameters

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Software used for Modeling
Waterloo Hydrogeologic Visual Modflow Version 2.8
Golden Software, Inc. Surfer for WindowsVersion 7
Papadopulos & Associates, Inc. MT3D99

Grid
Model Area: Min Max Range
X (Easting, NJ Nad 83): 622100 624500 2400

Y (Northing, NJ Nad 83): 539800 542200 2400
Number of Columns: 124
Number of Rows: 124
Default Grid Size: 20' x 20'  
Grid size near well 80-MW2 10' x 10'

Units used in model
Length feet
Time day
Hydraulic Conductivity Feet per day (ft/day)
Recharge Inches per year (in./year)
Concentration Micrograms per Liter (ug/L), equivalent to Parts Per Billion (ppb)
Mass kg
Volume ft3

Ground Surface
The ground surface elevations were obtained from the Fort Monmouth Nad83 topographic survey.
The river was assigned to elevation of zero (0) ft.
The ground surface used in the model was interpolated from elevation points using Golden Software Surfer.
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Table 6-2
MODFLOW Input Parameters

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Layer properties
Number of Layers: 5

Layer Number Formation Thickness Porosity*
Layer 1 Fill 5 ft 0.40
Layer 2 Navesink-Hornerstown Confining Unit 7.5 ft 0.40
Layer 3 Navesink-Hornerstown Confining Unit 7.5 ft 0.40
Layer 4 Navesink-Hornerstown Confining Unit 55 ft 0.40
Layer 5 Navesink-Hornerstown Confining Unit 55 ft 0.40

Layer 6 Wenonah-Mount Laurel Aquifer 75 ft 0.40
Layer 7 Marshalltown-Wenonah Confining Unit 10 ft 0.40
*Porosity estimated from Dominico and Schwarts (1998), Table 2.1.

Recharge
Majority of Area: 13.28 in. / year
Selected Area: 0 in./year in paved area south of M-18 site
Recharge applied to: Highest Active Cells
Source: Jablonski, 1968, Ground-Water Resources of Monmouth County, New Jersey, USGS Special Report No. 23.

The recharge used for the model was taken to be the sum of the groundwater base flow and water utilization.

Constant Head Boundary
Location: Oceanport Creek
Constant Head 0 ft (applied to all layers)
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Table 6-2
MODFLOW Input Parameters

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Hydraulic Conductivity (K) Hydraulic Conductivity (K) (Continued)
The geometric means were used for the layers specified below: Wenonah Formation: From Martin (1998)
Fill: From Slug tests conducted February 6-7, 2001. (Layer 6) 17
(Layer 1) Well K 13

80-MW1 2 19
80-MW2 4.85 13
80-MW3 6.3 19
80-MW4 6.41 Geometric Mean: 15.9649869

80-MW5 2.08 Marshaltown Wenonah From Martin (1998)
166-MW1 [Not Available] Confining Unit: 2.60E-04

Geometric Mean: 3.8 (Layer 7) 1.30E-01
Navesink-Hornerstown From Martin (1998) 4.90E-04
Confining Unit: 2 5.70E-06
(Layers 2, 3, 4 and 5) 5.00E-04 2.40E-05

1.30E-01 1.50E-05
9 Geometric Mean: 0.00017998

3.00E-03 Source: Martin, Mary, 1998, Groundwater Flow in the New Jersey
2.00E-02 Coastal Plain, USGS Professional Paper 1404-H.
8.00E-02
6.70E-01

4
5.60E-02

Geometric Mean: 0.12
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Table 6-2
MODFLOW Input Parameters

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant Transport Inputs
Dispersivity: Longitudinal: 3.48 ft Lattitudinal = 0.1 * Longitudinal = 0.348 ft.

Source for dispersivity: USEPA Office of Research and Development, Feb. 2001,
http://www.epa.gov/athens/learn2model/part-two/onsite/longdisp.htm 
Dispersivity calculated based on a plume length of 40 feet.

Bulk Density: 46.7 kg/ft3
Sorption type: Linear Isotherm
Sorption Constants Used in Model (Kd):

Calculated
Source COC Kd (ml/g) Kd (L/ug) Kd (ft3/kg) Rd
(1) g-Chlordane 363 3.63E-07 1.28E+01 900
(2) Arsenic 2.90E+01 2.90E-08 1.02E+00 73
(3) Lead 890 8.90E-07 3.14E+01 2,204

Notes: 
Kd for g-chlordane was found from the relationship: Kd = foc * Koc.
    from MIDEQ (2001): Koc = 1.21E+5 ml/g = 4321 ft3/Kg. foc = 0.003
Benzene was also modelled separately using biodegradation only, see Table 6-2.

Sources:
(1) Michigan Department of Environmental Quality (MIDEQ)
http://www.deq.state.mi.us/erd/opmemos/opmemo18/om18bt.html
(2) United States Environmental Protection Agency (USEPA).  1996.
Soil Screening Guidance: Technical Background Document.  
Office of Solid Waste and Emergency Response. Washington, D.C.  EPA/540/R-95/128.
Note: Kd for arsenic used for aquifer pH of 6.8.
(3) Pennsylvania Department of Environmental Protection (PADEP)
Manual Appendix A Table 5B, http://www.dep.state.pa.us/dep/subject/eqb/2000/jun20/Table5b.pdf

4 of 6



Table 6-2
MODFLOW Input Parameters

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant Transport Inputs (Continued):  
Method for Determining Inititial Concentrations for each Contaminant of Concern:

NJDEP Wells
Contaminant Cleanup with Number of Method for 
of Concern Criteria(1) Exceedances Determining Initial Concentrations

Notes:  
ND: Not Detected in any groundwater sampling round at the 80/166 site.
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.J.A.C. 7:9-6

All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).

80-MW1 [3]       
80-MW4 [2]       
80-MW5 [4]       
166-MW1 [5]

LEAD 10 Initial concentration map derived from average concentrations.

80-MW1 [14]      
80-MW2 [2]       
80-MW5 [3]       
166-MW1 [1]

ARSENIC 8 Initial concentration map derived from average concentrations.

g-CHLORDANE 0.5 80-MW2 [2] Initial concentration "plume" surrounding well 80-MW2 with initial 
concentration of 2.719 (the most recent detection of g-chlordane).
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Table 6-2
MODFLOW Input Parameters

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant Transport Inputs (Continued): 
Average Concentrations for arsenic and lead

NJDEP 80-MW1 80-MW2 80-MW3 80-MW4 80-MW5 166-MW1
Contaminant Cleanup Average Average Average Average Average Average
of Concern Criteria(1) Concentration Concentration Concentration Concentration Concentration Concentration

ARSENIC 8 19.703 8.548 3.495 5.288 22.272 3.385
LEAD 10 5.143 2.585 0.703 15.530 31.733 6.986
Notes:
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per N.J.A.C. 7:9-6
All concentrations in micrograms per liter (ug/L), equivalent to parts per billion (ppb).
MDL: Minimum Detection Limit.
Bold with Shading: average concentration exceeds the NJDEP Criteria.
Samples with a Non-Detect result (ND) were assigned the concentration of 0.5 * MDL for the calculation of average concentrations.

Biodegradation Rate:
COC Half-life (years) k (1/day)

g-Chlordane 7.60E+00 2.50E-04
Source:

(1) Howard, P.H. et. al. 1991. Handbook of Environmental Degradation Rates.  Lewis Publishers.
 Half-Life for aerobic biodegradation in groundwater, upper limit.
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Table 6-3
MODFLOW Results

Site 80/166 - Main Post
Fort Monmouth, New Jersey

Contaminant of Concern
NJDEP 
Criteria 
(ug/L)(1)

Well used for 
Calculation

Initial 
Concentration 

(ug/L)

Approximate Change 
of Concentration      
(ug/L per year)

Estimated Time for 
Compliance 

(Years)
g-Chlordane 0.5 80-MW2 2.917 0.121 20
Arsenic 8 80-MW1 16.93 0.015 >600
Lead 10 80-MW5 24.87 0.010 >1,000

Notes:
(1)Higher of Practical Quantitation Limits (PQLs) and Groundwater Quality Criteria (GWQC) per NJAC 7:9-6
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Table 6-4
Well Search Summary
Site 80/166 - Main Post

Fort Monmouth, New Jersey

NJDEP Permit 
Number

Depth 
(feet) Use*

Permit 
Date Lattitude Longitude

NJDEP Permit 
Number

Depth 
(feet) Use*

Permit 
Date Lattitude Longitude

2900961 50 D 10/27/1953 401920 740106 2914980 200 R 5/5/1985 401912 740246
2901016 150 D 12/24/1953 401839 740240 2915005 80 D 7/18/1985 401846 740059
2901400 54 D 4/19/1955 401920 740040 2915421 100 D 9/20/1985 401859 740046
2902505 100 D 10/10/1957 401906 740226 2916628 12 M 6/11/1986 401939 740232
2902774 124 D 9/22/1958 401933 740226 2916629 12 M 6/11/1986 401939 740232
2903015 60 G 8/20/1959 401906 740119 2916630 12 M 6/11/1986 401939 740232
2903369 100 D 8/8/1960 401933 740213 2919474 200 D 10/26/1987 401920 740133
2904271 60 D 2/13/1964 401933 740213 2919537 60 D 11/9/1987 401920 740053
2904513 350 D 10/16/1964 401906 740133 2919952 80 D 2/16/1988 401920 740040
2904519 60 D 10/15/1964 401933 740053 2920242 80 R 4/12/1988 401839 740106
2904782 50 D 8/5/1965 401839 740240 2920243 15 Z 4/12/1988 401839 740106
2904815 50 D 9/10/1965 401906 740053 2920244 15 Z 4/12/1988 401839 740106
2904817 50 D 9/10/1965 401853 740040 2920245 60 Z 4/12/1988 401839 740106
2904855 50 D 10/15/1965 401853 740040 2920246 15 Z 4/12/1988 401839 740106
2905009 70 D 3/21/1966 401853 740119 2920248 15 Z 4/12/1988 401839 740106
2905084 50 D 5/31/1966 401933 740133 2921780 190 G 11/10/1988 401853 740133
2905673 100 D 1/22/1969 401839 740226 2922063 100 R 2/10/1989 401920 740053
2906131 70 D 12/18/1970 401906 740040 2922181 150 G 2/9/1989 401933 740133
2906460 50 D 4/25/1972 401906 740106 2922236 60 D 2/28/1989 401920 740053
2906499 50 D 5/22/1972 401920 740106 2922526 190 G 4/7/1989 401933 740133
2906510 50 D 6/7/1972 401839 740200 2922549 180 G 4/12/1989 401839 740133
2906958 85 D 4/18/1973 401933 740106 2923608 200 D 10/18/1989 401933 740226
2907172 85 D 9/5/1973 401933 740106 2923677 30 M 11/3/1989 401906 740226
2907264 50 D 10/18/1973 401933 740106 2923678 30 M 11/3/1989 401906 740226
2908438 60 D 8/3/1976 401853 740200 2923679 30 M 11/3/1989 401906 740226
2908810 50 D 5/12/1977 401839 740146 2923680 30 M 11/3/1989 401906 740226
2910282 80 D 9/11/1979 401920 740053 2924557 60 D 4/10/1990 401920 740053
2911063 25 M 3/31/1981 401906 740213 2924639 30 M 4/27/1990 401906 740226
2911064 25 M 3/31/1981 401906 740213 2924640 30 M 4/27/1990 401906 740226
2911065 25 M 3/31/1981 401906 740213 2924953 10 M 6/27/1990 401853 740200
2911066 25 M 3/31/1981 401906 740213 2924954 10 M 6/27/1990 401853 740200
2911067 25 M 3/31/1981 401906 740213 2924955 10 M 6/27/1990 401853 740200
2911068 25 M 3/31/1981 401906 740213 2924956 10 M 6/27/1990 401853 740200
2911772 100 H 12/22/1981 401906 740240 2925357 20 M 10/12/1990 401839 740213
2911855 175 1 2/17/1982 401920 740053 2925453 15 M 11/7/1990 401906 740119
2912553 25 M 1/21/1983 401846 740152 2925454 15 M 11/7/1990 401906 740119
2912554 25 M 1/21/1983 401846 740152 2925455 15 M 11/7/1990 401906 740119
2912555 25 M 1/21/1983 401846 740152 2925456 15 M 11/7/1990 401906 740119
2912598 80 R 2/1/1983 401832 740126 2925457 15 M 11/7/1990 401906 740119
2912785 10 M 6/2/1983 401939 740219 2925506 70 1 11/20/1990 401906 740040
2912786 10 M 6/2/1983 401939 740219 2926778 40 M 8/29/1991 401946 740200
2912787 10 M 6/2/1983 401939 740219 2926925 20 M 9/24/1991 401906 740200
2912788 10 M 6/2/1983 401939 740219 2926926 20 M 9/24/1991 401906 740200
2912789 10 M 6/2/1983 401939 740219 2926927 20 M 9/24/1991 401906 740200
2912790 10 M 6/2/1983 401939 740219 2926928 20 M 9/24/1991 401906 740200
2912792 10 M 6/2/1983 401939 740219 2926929 20 M 9/24/1991 401906 740200
2912793 10 M 6/2/1983 401939 740219 2926930 20 M 9/24/1991 401906 740200

2912794 10 M 6/2/1983 401939 740219 2926931 20 M 9/24/1991 401906 740200
2912795 10 M 6/2/1983 401939 740219 2926938 20 M 9/25/1991 401920 740200
2912796 10 M 6/2/1983 401939 740219 2926939 20 M 9/25/1991 401920 740200
2912797 10 M 6/2/1983 401939 740219 2926940 20 M 9/25/1991 401906 740200
2912798 10 M 6/2/1983 401939 740219 2926941 20 M 9/25/1991 401906 740200
2913696 10 M 8/5/1984 401939 740219 2926942 20 M 9/25/1991 401906 740200
2913697 10 M 8/5/1984 401939 740219 2928031 20 E 5/14/1992 401906 740200
2913698 25 M 8/5/1984 401939 740219 2928907 20 M 10/13/1992 401906 740200
2913825 35 M 6/20/1985 401819 740152 2928992 20 M 10/27/1992 401920 740200
2913978 35 M 6/20/1985 401920 740040 2928993 20 M 10/27/1992 401920 740200
2914157 60 D 9/15/1984 401846 740139 2928994 20 M 10/27/1992 401920 740200
2914244 120 D 10/5/1984 401819 740219 2928995 20 M 10/27/1992 401920 740200
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Table 6-4
Well Search Summary
Site 80/166 - Main Post

Fort Monmouth, New Jersey

NJDEP Permit 
Number

Depth 
(feet) Use*

Permit 
Date Lattitude Longitude

2929739 20 M 6/3/1993 401920 740146
2929740 20 M 6/3/1993 401920 740146
2929741 20 M 6/3/1993 401920 740146
2930322 100 1 10/12/1993 401906 740040
2930957 15 M 4/5/1994 401906 740200
2930961 15 M 4/5/1994 401853 740240
2930962 15 M 4/5/1994 401906 740200
2930963 15 M 4/5/1994 401906 740200
2930964 15 M 4/5/1994 401906 740200
2930973 15 M 4/5/1994 401906 740240
2930974 15 M 4/5/1994 401906 740240
2930975 15 M 4/5/1994 401920 740240
2930976 15 M 4/5/1994 401920 740240
2930980 15 M 4/5/1994 401906 740240
2931158 25 M 5/4/1994 401853 740200
2931159 25 M 5/4/1994 401853 740200
2931440 200 G 6/9/1994 401933 740106
2931552 30 G 6/30/1994 401853 740133
2931772 15 M 8/3/1994 401906 740240
2931773 15 M 8/3/1994 401906 740240
2931774 15 M 8/3/1994 401906 740240
2931775 15 M 8/3/1994 401906 740240
2932576 25 M 11/29/1994 401853 740226
2932577 25 M 11/29/1994 401853 740226
2932578 25 M 11/29/1994 401853 740226
2932579 25 M 11/29/1994 401853 740226
2932580 25 M 11/29/1994 401853 740226
2932581 25 M 11/29/1994 401853 740226
2932582 25 M 11/29/1994 401853 740226
2932583 25 M 11/29/1994 401853 740226 *Well Use Codes
2933754 20 M 7/19/1995 401906 740200 A - Unknown/Well Record Use Only
2933755 20 M 7/19/1995 401906 740200 B - Boring
2933989 20 M 8/18/1995 401920 740240 C - Commercial
2934702 40 B 12/15/1995 401920 740146 D - Domestic (Potable)
2934857 50 B 2/8/1996 401920 740146
2935504 70 D 6/5/1996 401906 740040
2935731 25 M 7/17/1996 401826 740119 F - Fire
2935732 25 M 7/17/1996 401826 740119 G - Irrigation
2935833 15 M 8/2/1996 401920 740106 H - Heat Pump/Geothermal (Return Well)
2936864 175 D 4/23/1997 401920 740119 I - Industrial
2936995 40 B 5/27/1997 401826 740119 J - Injection
2937878 120 G 11/14/1997 401853 740200 K - Inclinometer
2938172 30 M 2/11/1998 401826 740226 L - Livestock
2938340 100 G 3/18/1998 401920 740053 M - Monitoring Well (Observation)
2938652 60 G 5/14/1998 401920 740119 N - Public Non Community
2938811 60 G 6/15/1998 401906 740106 O - Oil/Gas Exploration
2939550 300 H 10/21/1998 401826 740226 P - Public Supply

Q - Recharge
Notes:

S - Closed Loop
T - Test

Search date: 6 August 2001. U - Non Public (Supply)
V - Gas Vent
W - Dewatering
X - Agricultural/Horticultural/IrrigationWells
Y - Cathodic Protection
Z - Piezometer

Well search was performed for a 1-mile radius surrounding the center point of 
Site 80/166, U.S. Army Garrison Fort Monmouth, Fort Monmouth, New 
Jersey.

E - Recovery/Decontamination Pollution 
Control/Leachate with Pump Capacity

R - Replacement (Replacement Codes: 1 - Domestic;                
2 - Public Community, 5 - Irrigation)

80/166 Location: latitude = North 40o 19' 03",  
longitude = West 74o 01' 43".

Source: State of New Jersey Department of Environmental Protection - Well 
Permitting and Regulations Section of the Bureau of Water Allocation, 
Trenton, NJ. 
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FIGURE 2-7 
Outcrop and Thickness of 
Composite Confining Unit

Site 80/166
Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Fort Monmouth

125 feet in thickness
at Site 80/166

Source: Zapecza, O. 1989.  Hydrogeologic Framework of the New Jersey Coastal Plain. 
USGS Professional Paper 1404-B.  U.S. Government Printing Office, Washington, DC.
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April 1989 
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FIGURE 6-1 
Geologic Cross-Section B-B'

Site 80/166 – Main Post
Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Source: Zapecza, O. 1989.  Hydrogeologic Framework of the New Jersey Coastal Plain. 
USGS Professional Paper 1404-B.  U.S. Government Printing Office, Washington, DC.



FIGURE 6-2
Predicted g-Chlordane 

Concentration at 80-MW2
Site 80/166 – Main Post

Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Concentration is shown in micrograms per liter (ug/L), equivalent to parts per billion
2) Initial g-chlordane concentration at well 80-MW2 was considered to be

2.719 ug/L on January 24, 2001.
3) Estimated time for NJDEP compliance with the NJDEP groundwater quality 

criteria of 0.5 ug/L is 19 years.
4) Prediction was made using the biodegradation half-life of 7.6 years for chlordane

(Howard, 1991).  This prediction does not include the effects of dilution due to 
dispersion, which was simulated using MODFLOW.
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FIGURE 6-3 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Grid size is 20’ by 20’ in most of model area, 10’ x 10’ in vicinity of Site 80/166.
2) Monitoring wells at Site 80/166 are shown in purple.
3) Topographic contours for the ground surface are shown as brown lines.  The contour interval

is 1 foot.
3) Oceanport Creek shown in solid brown, represents river boundary with constant head of zero

feet (mean sea level).
4) Coordinates shown represent NAD-83 survey feet.

MODFLOW Boundaries and Grid
Site 80/166 – Main Post

Fort Monmouth, New Jersey



Layer 1 [Fill]
Thickness = 5 feet
K = 3.8  ft/day (at Site 80/166)

Layers 2, 3, 4 and  5: Navesink-Hornerstown 
Confining Unit
Thickness = 125 feet
K = 0.12 ft/day

Layer 6: Wenonah-Mount Laurel Aquifer
Thickness = 75 feet
K = 15.96 ft/day

Layer 7: Marshaltown-Wenonah Confining Unit
Thickness = 10 feet
K = 0.00018 ft/day

FIGURE 6-4 
Cross Section of MODFLOW Area

Site 80/166 – Main Post
Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844
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FIGURE 6-5a 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Initial Concentrations based on most recent g-chlordane detection in well 80-MW2

See Table 5-1 for groundwater sampling results for Site 80/166.
2) The NJDEP groundwater quality criteria for g-chlordane is 0.5 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple.
4) Coordinates shown represent NAD-83 survey feet.

Initial MODFLOW Concentration
g-Chlordane

Site 80/166 – Main Post
Fort Monmouth, New Jersey

g-Chlordane
NJDEP Groundwater Criteria = 0.5 ug/L
Initial Concentration at well 80-MW2 = 2.719 ug/L



FIGURE 6-5b 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration lines represent initial concentrations of arsenic in groundwater as 

used in the MODFLOW simulation.  Contour Interval = 2 ug/L.
2) The NJDEP groundwater quality criteria for arsenic is 8 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple.
4) Initial Concentrations based on averaged concentrations from groundwater sampling

program.  See Table 6-2 for averaged groundwater sampling results.
5) Coordinates shown represent NAD-83 survey feet.

Initial Concentration of Arsenic
In MODFLOW Simulation

Site 80/166 – Main Post
Fort Monmouth, New Jersey



FIGURE 6-5c 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration lines represent initial concentrations of lead in groundwater as 

used in the MODFLOW simulation.  Contour Interval = 5 ug/L.
2) The NJDEP groundwater quality criteria for lead is 10 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple.
4) Initial Concentrations based on averaged concentrations from groundwater sampling

program.  See Table 6-2 for averaged groundwater sampling results.
5) Coordinates shown represent NAD-83 survey feet.

Initial Concentration of Lead
In MODFLOW Simulation

Site 80/166 – Main Post
Fort Monmouth, New Jersey



FIGURE 6-6 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Arrows indicate groundwater flow direction.
2) Monitoring wells for Site 80/166 are shown in purple.
3) Contour Lines indicate groundwater elevation contours.  Contour Interval = 1 ft.
4) Coordinates shown represent NAD-83 survey feet.
5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000

Flow Directions and
Groundwater Elevation Contours

Site 80/166 – Main Post
Fort Monmouth, New Jersey



FIGURE 6-7 
MODFLOW Calibration:

Calculated Versus Observed Head
Site 80/166 – Main Post

Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) This graph represents a comparison between heads

calculated in the model with heads observed in monitoring wells
at Site 80/166 on January 24, 2001.

2) Modeling Software: Visual MODFLOW Version 2.7.2,
Waterloo Hydrogeologic, Inc., 2000.



FIGURE 6-8a 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration contours represent predicted g-chlordane concentrations at 20 years.

Contour Interval = 0.05 ug/L
2) The NJDEP groundwater quality criteria for g-chlordane is 0.5 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple.
4) Coordinates shown represent NAD-83 survey feet.
5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000

Predicted g-Chlordane Concentration
20 Years

Site 80/166 – Main Post
Fort Monmouth, New Jersey



Notes:
1) NJDEP groundwater criteria for g-chlordane is 0.5 ug/L.
2) Time for compliance is estimated from this graph

to be approximately 20 years.
3) Modeling Software: Visual MODFLOW Version 2.8.2,

Waterloo Hydrogeologic, Inc., 2000.

FIGURE 6-8b 
Predicted g-Chlordane

Concentration Versus Time
Site 80/166 – Main Post

Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844



FIGURE 6-9a 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration  contours represent predicted arsenic concentrations at 20 years.  

Contour Interval = 2 ug/L.
2) The NJDEP groundwater quality criteria for arsenic is 8 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple.
4) Coordinates shown represent NAD-83 survey feet.
5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000

Predicted Arsenic Concentration
20 Years

Site 80/166 – Main Post
Fort Monmouth, New Jersey



Notes:
1) NJDEP groundwater criteria for arsenic is 8 ug/L.
2) Time for compliance is estimated from this graph

to be greater than 1,000 years.
3) Modeling Software: Visual MODFLOW Version 2.8.2,

Waterloo Hydrogeologic, Inc., 2000.

FIGURE 6-9b 
Predicted Arsenic Concentration

Versus Time
Site 80/166 – Main Post

Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844



FIGURE 6-10a 

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844

Notes:
1) Isoconcentration contours represent predicted lead concentrations at 20 years.

Contour Interval = 5 ug/L.
2) The NJDEP groundwater quality criteria for arsenic is 10 ug/L.
3) Monitoring wells for Site 80/166 are shown in purple.
4) Coordinates shown represent NAD-83 survey feet.
5) Modeling Software: Visual MODFLOW Version 2.8.2, Waterloo Hydrogeologic, Inc., 2000

Predicted Lead Concentration
20 Years

Site 80/166 – Main Post
Fort Monmouth, New Jersey



Notes:
1) NJDEP groundwater criteria for lead is 10 ug/L.
2) Time for compliance is estimated from this graph

to be greater than 1,000 years.
3) Modeling Software: Visual MODFLOW Version 2.8.2,

Waterloo Hydrogeologic, Inc., 2000.

FIGURE 6-10b 
Predicted Lead

Concentration Versus Time
Site 80/166 – Main Post

Fort Monmouth, New Jersey

2558 Pearl Buck Road, Suite 1
Bristol, PA 19007
(215) 788-7844
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Appendix A 
 

UST Closure and Site Investigation Report for Former Building T-80 
(UST No. 90010-06), ATC Associates, Inc., BCM Engineers Division, July 1998  
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Appendix B 
 

UST Closure and Site Investigation Report, Building 166 (UST No. 90017-17), 
ATC Associates, Inc., May 2000
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Appendix C 
 

Boring Logs and Monitoring Well Construction Records  
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Appendix D 
  

Site Investigation Report – Main Post and Charles Wood Areas, Fort Monmouth, New 
Jersey, Roy F. Weston, Inc., December 1995
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Appendix E 
 

Current Conditions Site Photographs  

 



SITE 80/166 – MAIN POST 
FORT MONMOUTH, NEW JERSEY 

JUNE 20, 2001 
 

 
BACKGROUND: BUILDING 166 

FOREGROUND: MONITORING WELL 80-MW2 
 

 
BACKGROUND: BUILDING 173 

FOREGROUND: MONITORING WELL 80-MW1 
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Appendix F 
 

Laboratory Data Sheets for Monitoring Well Samples 
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Appendix G 
 

Laboratory Data Sheets for Geoprobe® Soil and Groundwater Samples  
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Appendix H 
 

Slug Test Analyses and Raw Data 
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Appendix I 
 

Sensitive Receptor Survey 

 

























Site 80/166 – Remedial Investigation Report  
Fort Monmouth, New Jersey  

 

 

 

Appendix J 
 

Well Survey and Well Search Summary 
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