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EXECUTIVE SUMMARY

To demonstrate compliance equivalence of the existing soil cover over the CW-3A
Landfill Site with respect to the Solid Waste Disposal Act of 1965, DPW characterized
the near-surface soils using 48 borings installed at strategic locations over the site. DPW
performed soil borings and obtained soil samples in December 1998. All soil samples
were analyzed for Target Compound List (TCL) Organics + 30 parameters and Target
Analyte List (TAL) metals. The data that exceeded the laboratory method detection limit
(MDL) and/or the New Jersey Department of Environmental Protection (NJDEP)
Residential Direct Contact Soil Cleanup Criteria (RDCSCC) are summarized in table
form in this RIR. Where applicable and appropriate, the data were evaluated utilizing the
“compliance averaging” approach to determine compliance with NJDEP RDCSCC.

Concentrations of SVOCs and metals were detected exceeding the NJDEP RDCSCC. In
all cases, further analysis of the analytical results did not define a “source area” or level
of contamination that necessitated the identification and evaluation of potential remedial
actions. In most cases, either the calculated compliance average was below the
respective RDCSCC or the exceedance was considered marginal. However, to address
the exceedances of analytes that did not meet cleanup criteria in the near surface soils, the
DPW will incorporate a document equivalent to a Declaration of Environmental
Restriction (DER) into the Fort Monmouth Master Plan for soils at the site. The Army is
requesting a No Further Action determination for these parameters. The DER equivalent
may be developed for the entire CW-3A Landfill Site or be restricted to specific areas of
the site and specific analytes, as identified in this document.

Given the inactive and undisturbed status of the landfill, the continued performance of
long-term surface water and groundwater monitoring at and near the CW-3A Landfill
Site, the negligible impacts reported to-date, the lack of uses of groundwater at or
downgradient of the CW-3A Landfill Site, and the relatively low levels of hazardous
constituents in the shallow surface soils across the site, No Further Action is
recommended regarding the near-surface soils at the CW-3A Landfill Site.
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1.0 INTRODUCTION

Versar, Inc. (VERSAR) has been contracted by the United States (U.S.) Army Fort
Monmouth, Directorate of Public Works (DPW), Fort Monmouth, New Jersey to prepare
a Remedial Investigation Report (RIR) for the CW-3A Landfill Site. The CW-3A
Landfill Site is located in the southwest portion of the Charles Wood Area of Fort
Monmouth, approximately 200 feet east of Pearl Harbor Avenue and just south of a
tributary to Wampum Brook. This RIR presents a compilation of the results of remedial
investigation conducted at the CW-3A Landfill Site for near-surface soils, and has been
prepared in partial fulfillment of Contract No. DACA 51-00-D-004, Delivery Order No.
0004.

1.1 Objectives

The objective of this RIR is to define shallow soil conditions at the CW-3A Landfill Site
as proposed in DPW’s letter, dated July 7, 1998 and approved by the NJDEP in
correspondence dated August 10, 1998 (Appendix A and Appendix B). 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 shallow subsurface soils through soil sampling and analysis.
o Comparison of the soil sample analytical results with the NJDEP RDCSCC.
o Evaluation of each of the analytes that exceeds the RDCSCC through compliance

averaging and discussion of site-specific conditions.
1.2 Report Organization

This report is organized to minimize repetition. The findings of the Roy F. Weston, Inc.
(Weston) report entitled, Site Investigation, Fort Monmouth, New Jersey, Main Post and
Charles Wood Areas, Site Investigation Report (December 1995), were used as the basis
for this remedial investigation program. Section 2.0 provides background information
and a general description of the CW-3A Landfill Site located at Fort Monmouth. Section
3.0 describes and summarizes the soil sampling activities conducted at the CW-3A
Landfill Site. Section 4.0 presents the soil sample analytical results and compliance
analysis. The sample collection information, sample results, and analyses presented in
this RIR were incorporated into a relational Microsoft Access database designed to
eliminate errors in cross-referencing information between data tables in this section.
Recommendations are presented in Section 5.0. References used to prepare this report
are listed in Section 6.0.
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2.0 SITE BACKGROUND AND ENVIRONMENTAL SETTING

The following sections describe the site background and environmental setting of the area
surrounding Fort Monmouth and the CW-3A Landfill Site. Included is a description of
the site location, background, current conditions and environmental setting.

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
Creek, 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. The Charles Wood Area is located one mile
west of the Main Post and is comprised of approximately 511 acres. Charles Wood is
used primarily for research and development, testing and personnel housing units. 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.

The CW-3A Landfill Site consists of a former historic landfill in the Charles Wood Area
(Figure 2-2). It is bounded by Pearl Harbor Avenue to the west, an unnamed tributary of
Wampum Brook to the north, a wooded area to the east and the Pulse Power Facility
(Building No. 2707) to the south. The approximate area of the CW-3A Landfill Site is
116,000 feet® (2.6 acres). The unnamed tributary of Wampum Brook flows along the
northern boundary of the CW-3A Landfill Site for a distance of approximately 600 feet.
The tributary is choked with thick vegetation and fallen trees with man-made debris
scattered along its banks. Since the tributary is located farther inland than the Main Post
Area, there are no localized tidal effects.

The reported historical use of the CW-3A site was for a disposal area possibly for the
disposal of debris from the demolition of buildings at Charles Wood, which occurred in
1955 and 1956. The date that the CW-3A Landfill Site was last used is unknown. The
period of operation for the CW-3A Landfill Site is unknown, however, according to the
1995 Weston Site Investigation (SI) Report (Appendix C), a 1957 aerial photograph
shows bare ground at the CW-3A Landfill Site. It is possible that CW-3A received debris
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from the demolition of buildings in the Charles Wood Area that reportedly occurred in
1955 and 1956. A 1974 aerial photograph in the Weston SI Report shows a steel igloo on
the CW-3A Landfill Site.

Access to the debris site is limited via heavy brush to the north, east and west. A parking
lot that runs along the southern perimeter could provides access to the site. However, the
debris site will have restricted future use as stated in Fort Monmouth’s Installation
Master Plan.

2.2 Site Background

The U.S. Army Corps of Engineers (USACE), Baltimore District, initially contracted
Weston to perform a field investigation at Fort Monmouth, New Jersey. This
investigation was conducted at two separate areas of Fort Monmouth, the Main Post and
the Charles Wood areas. Suspected hazardous waste sites were initially identified at Fort
Monmouth in a report prepared by the U.S. Army Toxic and Hazardous Materials
Agency (USATHAMA, 1980). The USATHAMA report identified 37 sites with known
or suspected waste materials on the Main Post and the two subposts (Charles Wood and
Evans areas). A background investigation was conducted by Weston of the 37 sites and
eight additional sites that were identified by Fort Monmouth and the NJDEP. Weston’s
findings were described in a report titled, Investigation of Suspected Hazardous Waste
Sites at Fort Monmouth, New Jersey (1993). In this background report, additional
investigations (including sampling and other field work) were recommended at 22 of the
sites on the Main Post and Charles Wood areas, including the CW-3A Landfill Site.
NIDEP approved the recommendations on April 20, 1995. Additional investigations
were also recommended at the Evans Area, and such investigations are being completed
under the Base Realignment and Closure (BRAC) program.

The 1995 Weston SI Report presents the results of field investigation activities that were
performed at 13 sites at the Main Post Area and eight sites at the Charles Wood Area.
The results of the investigation of the CW-3A Landfill Site are included in the Weston SI
Report. Initial field investigation activities were performed between November 1994 and
March 1995. The field investigation activities included geophysical investigations
utilizing magnetic measurements, electromagnetic measurements and ground penetrating
radar. The Weston SI Report was used as the basis for the supplemental remedial
investigations described in the following sections of this report.

The geophysical investigation revealed various “anomalies” indicative of buried ferrous
materials at a depth of 2 to 3 feet below ground surface (bgs). As a result, Weston
recommended that exploratory trenching be conducted at the CW-3A Landfill Site to
verify the presence of subsurface metallic debris.

Fort Monmouth DPW conducted exploratory trenching on September 25, 1997. Several
test pits were excavated that revealed debris consisting of concrete, asphalt, brick, wood,
glass, coal ash and assorted scrap metals. In addition to the trenching, four monitoring

wells were installed on December 17, 1997 to further evaluate the potential impact of the

22 March 4, 2004



CW-3A Landfill Site

(Y [N T Y Remedial Investigation Report for Near Surface Soils
Wers:an:. gation Report f %

Fort Monmouth, New Jersey

CW-3A Landfill Site on surrounding soils and groundwater. The well installation and
long term monitoring results are presented in a separate RIR (Versar, date pending).

2.3 Environmental Setting

The following is a description of the geological/hydrogeological setting of the area
surrounding the CW-3A Landfill Site. Included is a description of the regional geology
and hydrogeology of the area surrounding Fort Monmouth, as well as descriptions of the
local geology and hydrogeology of the CW-3A Landfill Site. The Charles Wood Area is
located one mile from the Main Post and regional geologic/hydrogeologic conditions are
similar.

2.3.1 Regional and Local Geology

Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain
physiographic province. The CW-3A Landfill Site 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 2-2.

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
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 and Charles Wood areas. 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.
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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 a remedial investigation of groundwater (Versar, date Pending), the fill
encountered in monitoring well borings at the CW-3A Landfill Site consisted of lumber
fragments, black-stained gravel fine to coarse with organics within the top five feet of the
boring, ranging in depth from 2.0’ to 5.5” feet bgs. Native material was encountered
below the fill in all monitoring wells consisting of brown to black fine sand, silt and clay
with organic material and ranged in depth from 6 to 20 feet bgs. The observation of sub-
rounded quartz gravel led to the interpretation that the native material is representative of
the Tinton Sand. Groundwater was encountered during well installation at depths
ranging from 7 feet bgs to 15 feet bgs grading toward an unnamed tributary of Wampum
Brook.

As presented in the Weston SI Report (Appendix A), the lithologic logs from monitoring
well installations indicated indicate that the lithology at the CW-3A Landfill Site consists
of a thin soil cover (0.3 feet) underlain by fill material. The components of the filled
materials observed in the borings consisted of organic debris and coal fragments
intermixed with a moderate to poorly sorted olive-green-brown silty medium-fine-
grained sand with little clay. Groundwater saturation was observed at approximately two
feet bgs across the site. Water-level elevation data collected during the Weston SI

indicates that local groundwater flow appears to be consistently to the northwest toward
Husky Brook.

2.3.2 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
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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.

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 on April 17, 2001. 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
ITI-A include any reasonable use.

Shallow groundwater may be locally influenced within the Main Post Area by the
following factors:

e 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)

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.

2.4.3 Soils

According to the U.S. Department of Agriculture (USDA), Soil Conservation Service,
Monmouth County Soil Survey, the majority of the Main Post and Charles Wood areas
are covered by urban land (Figure 2-3). 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).
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. 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);

. PT Pits, Sand and Gravel;

. UA  Udorthents, smoothed; and

. 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 the CW-3A Landfill Site are classified as FrB —
Freehold sandy loam (with 2 to 5 percent slopes) and PT — Pits, Sand and Gravel.

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 CW-3A Landfill Site is
located on the floodplain of Wampum Brook. The USGS topographic map (Figure 2-1)
shows that the land surface of the CW-3A Landfill Site is relatively flat at an elevation of
between 30 and 60 feet above mean sea level (amsl).

Surface water bodies in the vicinity of the Charles Wood Area include two unnamed
tributaries of Wampum Brook. Wampum Brook is joined by several unnamed tributaries
east of Charles Wood, prior to becoming Wampum Lake. Wampum Lake discharges into
Mill Creek, which flows toward the Main Post Area.

The U.S Fish and Wildlife Service (FWS) National Wetland Inventory Long Branch
quadrangle maps indicate the presence of several wetlands at the Main Post and Charles
Wood areas. However, in the vicinity of the CW-3A Landfill Site, the golf course lake is
classified as palustrine open water/unknown bottom, and several areas along the unnamed
tributaries of Wampum Brook are classified as palustrine forested wetland, broad-leaved
deciduous. Based on the topography at the CW-3A Landfill Site, surface water runofft is
expected to flow north toward the unnamed tributary of Wampum Brook.
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3.0 SITE ACTIVITIES

The DPW conducted this remedial investigation in accordance with the NJDEP Technical
Requirements for Site Remediation (N.J.A.C. 26:E) to characterize near surface soil and
assess potential risks to human health or the environment. The remedial investigation
activities consisted of the collection of near-surface soils at the CW-3A Landfill Site.
Remedial investigation activities were performed in December 1998. These activities
were managed by the Fort Monmouth DPW and performed by TECOM-Vinnell Services
(TVS). The details of remedial investigation activities that occurred at the CW-3A
Landfill Site are described below.

The DPW characterized the near-surface soils at the CW-3A Landfill Site by completing
48 borings (B01-B48) at the site. Samples were collected using a 2-inch Geoprobe™
Macrocore sampler. Sampling activities were performed in accordance with the Fort
Monmouth Standard Sampling Operating Procedure (December 1997). A total of 96 soil
samples were collected from the 48 borings and were analyzed for the presence of
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
pesticides, polychlorinated biphenyls (PCBs) and metals. The soil sample depths were
chosen to minimize any recent soil disturbances. Each of the soil samples, except those
prepared for VOC analysis, was taken between approximately 6 and 12 inches bgs. VOC
samples were taken at approximately 24 inches bgs since surface soils would not be
expected to retain such volatiles over time. The soil boring locations were located in the
CW-3A Landfill Site area as identified in the 1995 Weston SI. The locations of the
borings within the site were unbiased towards any areas of concern, and the boring
locations were established on an approximately hexagonal grid with 30 feet between
borings.

Laboratory analyses of the samples collected at the CW-3A Landfill Site were conducted
at the Fort Monmouth Environmental Testing Laboratory (FMETL), a New Jersey
certified laboratory (Certification No. 13461). The locations of these 48 borings are
shown in Figure 3-1. A summary of the soil sample collection information and analyses
performed is provided in Table 3-1. Soil Sample laboratory data sheets are provided in
Appendix D. Soil boring logs are presented in Appendix E. Soil analytical results are
discussed in Section 4.0.

3-1 March 4, 2004



CW-3A Landfill Site
(Y [N T Y Remedial Investigation Report for Near Surface Soils
Wersan. gation Report f %

Fort Monmouth, New Jersey

4.0 SOIL SAMPLING RESULTS AND COMPLIANCE ANALYSIS

A summary of the laboratory analytical results for near-surface soils at the CW-3A
Landfill Site is discussed below. The results were compared with the Cleanup Standards
for Contaminated Sites (N.J.A.C. 7:26D) which was revised with Soil Cleanup Criteria
dated May 12, 1999. The soil analytical results are presented by analyte (VOCs, SVOCs,
Pesticides and PCBs and Metals) and compared the analytical data with the NJDEP
RDCSCC. Exceedences of the RDCSCC were subjected to further evaluation involving
compliance averaging and site-specific information.

4.1 Soil Analytical Results

The analytical results from the 294 soil samples collected from 48 borings (B01-B48) at
the CW-3A Landfill Site are discussed above, and are included in Table 4-1 — Soil
Sampling Results. The soil analytical data is provided in Appendix A. The data
presented in Table 4-1 are compared to the NJDEP RDCSCC. Soil samples from the 48
borings at the CW-3A Landfill Site were analyzed for VOCs, SVOC:s, pesticides, PCBs
and metals. The results which exceeded the respective RDCSCC have been shaded in
Table 4-1.

4.1.1 VOCs

The VOC samples were collected from the CW-3A Landfill Site soils from a depth of 24
inches bgs. Table 4-1 presents the results of laboratory analysis of these analyses. There
were no exceedances of the NJDEP RDCSCC for any VOCs at any of the 48 soil borings.

4.1.2 SVOCs

SVOC analyses were conducted on soil samples collected from the 48 soil borings in the
CW-3A Landfill Site (see Figure 4-1). Each of these soil samples was collected at
approximately the same depth range, 6 to 12 inches bgs.

Soil cleanup criteria for SVOCs were exceeded in one of the 48 soil boring locations,
boring B25 (Table 4-2). A total of three SVOCs were detected in this boring at
concentrations above the RDCSCC, Benzo(a)anthracene, Benzo(a)pyrene, and
Benzo(k)fluoranthene. Table 4-3 presents a summary of the results, presenting the
maximum, minimum and average exceedances for each of these parameters. A
discussion of these exceedances is presented below.

e Benzo(a)anthracene was detected in boring B25 above the RDCSCC of 0.9 mg/kg
at a concentration of 1.1 mg/kg.

e Benzo(a)pyrene was detected in boring B25 above the RDCSCC of 0.66 mg/kg
(boring B25) at a concentration of 1.1 mg/kg.
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e Benzo(k)fluoranthene was detected in boring B25 above the RDCSCC of 0.9
mg/kg (boring B25) at a concentration of 0.99 mg/kg.

4.1.3 Pesticides and PCBs

Pesticide and PCB analyses were conducted on soil samples collected from the 48
borings in the CW-3A Landfill Site at depths of approximately 6 to 12 inches bgs. Each
of the 48 borings was sampled for 19 pesticides and seven PCB compounds. There were
no exceedances of the NJDEP RDCSCC for soils for pesticides or PCBs. This finding
supports a No Further Action determination relative to pesticide and PCB contamination
in near-surface soils.

4.1.4 Metals

The soil samples from the 48 borings (see Figure 4-2) were analyzed for 24 TAL metals.
The samples were collected from depths of 6 to 12 inches. A total of four metals were
detected at concentrations above their respective RDCSCC. The borings which contained
exceedances of metals are listed in Table 4-2. The four metals that exceeded the
RDCSCC in some of the borings are, with the number of exceedances in parenthesis,
Antimony (1), Arsenic (1), Copper (2) and Lead (1). Table 4-3 presents a summary of
the results, presenting the maximum, minimum and average exceedances for each of
these parameters. A discussion of these exceedances is presented below.

e Antimony was detected above the RDCSCC of 14 mg/kg at one boring, B26, at a
concentration of 31.3 mg/kg.

e Arsenic was detected above the RDCSCC of 20 mg/kg at one boring, B43, ata
concentration of 22.7 mg/kg.

e Copper was detected above the RDCSCC of 600 mg/kg at two borings, B15 and
B38, at concentrations of 4040 mg/kg and 1260 mg/kg, respectively.

e Lead was detected above the RDCSCC of 400 mg/kg at one boring, B15, at a
concentration of 473 mg/kg.

4.2 Compliance Analysis Method

The first step in determining compliance with The NJDEP Technical Requirements For
Site Remediation (7:26E) at the CW-3A Landfill Site was to complete the soil sample
analysis. The analytical results from the 294 soil samples collected from 48 borings at
the CW-3A Landfill Site are discussed above, and are included in Table 4-1 — Soil
Sampling Results.
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Figures 4-1 and 4-2 present the analytical results for SVOCs and metals, respectively, by
soil boring, for those analytes that exceeded the NJDEP RDCSCC in at least one location.
There were no exceedances of the RDCSCC for VOCs, Pesticides or PCBs. Therefore,
no figures were generated for VOCs, Pesticides or PCBs. The results for each analyte
presented are separately colored at each boring location, and results that exceeded the
respective RDCSCC have been “” in “red”. All soil sample results are expressed in
milligrams/kilogram (mg/kg), equivalent to parts per million (ppm). These results are
discussed in greater detail in Section 4.2. The borings that contained exceedances of the
RDCSCC are shown in Table 4-2.

For many of the analytical results that exceeded the RDCSCC, the “compliance
averaging” approach was then used to determine compliance with NJDEP technical
requirements. Compliance averaging uses the average contaminant concentration in an
area of concern rather than the contaminant concentration of individual samples for
comparison to applicable soil cleanup criteria. The NJDEP policy for compliance
averaging is presented in an article entitled “Compliance Averaging” from the NJDEP
Spring 1995 (Volume 7, No. 2 — Article 08) issue of Site Remediation News.

There are several analyte-specific conditions that determine whether compliance
averaging can be applied to an exceedance of NJDEP soil cleanup criteria, including
maximum analytical results (“ceilings”) for individual samples based on the particular
NIJDEP criterion, as well as specific requirements for arsenic, thallium, beryllium,
benzo(a)pyrene, and dibenzo(a,h)anthracene. The compliance analysis method used for
the CW-3A Landfill Site for each analyte that was detected in excess of the RDCSCC is
summarized in the last column in Table 4-4.

Compliance averaging was performed for analytes that met the requirements summarized
in Figure 4-3. Compliance average areas were identified within the CW-3A Landfill Site
based on analyte category (such as VOCs, SVOCs, etc.). The boundaries for these areas
of concern were based on areas within that CW-3A Landfill Site that contained
exceedances of the RDCSCC. Soil borings outside of the areas of concern (referred to as
“clean areas” in NJDEP, 1995) contained contaminant concentrations below the
RDCSCC and were not included in calculating compliance averages. The boundaries of
the compliance average areas are shown in Figures 4-1 (SVOCs) and 4-2 (metals). The
compliance average area names are shown in Appendix D. The compliance average area
names are defined according to the analyte category, such as “AREA SVOC-1.” When
calculating average results, the following rules applied:

1) One-half the MDL was used for non-detect (ND) results.

2) Ifasample was diluted, ND results were not used in computing the average.

3) For estimated results (results with “J”” qualifiers), the estimated result was used
for computing the averages.

4) Compliance averages were calculated as the mean of the results incorporating the
ND and estimated results as described above.
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The compliance averages are presented in Appendix F and summarized in Table 4-4.

Compliance averages that were below the NJDEP criteria for a particular analyte justify a
recommendation for No Further Action. No Further Action was also justified if a
compliance average meets the following conditions for de minimus exeecdance:

1) Compliance averages met the same analyte-specific conditions that are used for
determining whether compliance averaging can be applied,

2) Contaminant concentrations were found within a limited (for the CW-3A Landfill
Site, a 15-foot radius, or one-half the grid-spacing was used as the de minimus
area determination),

3) Evaluation of contaminant mass, persistence, and location indicated limited
potential for significant human health or environmental impacts, and

4) There can only be one de minimus exemption per area of concern.

Finally, if an analyte did not meet the de minimus condtions, or did not meet the analyte-
specific conditions required to perform compliance averaging, additional site-specific
parameters were considered as conditions for a No Further Action proposal. If further
analysis of the analytical results did not define a “source area” or level of contamination
that necessitated the identification and evaluation of potential remedial actions, then the
exceedence was considered marginal, or an isolated location and no further action is
warranted for the near surface soils. However, to address the exceedance in the near
surface soils, the DPW will incorporate a document equivalent to a DER into the Fort
Monmouth Master Plan for soils containing the exceedance.

4.3  Compliance Analysis

The compliance analysis method that was used to evaluate exceedances of the RDCSCC
is presented in Table 4-4, and the discussion below is presented for VOCs, SVOC:s,
Pesticides and PCBs, and Metals and compares the analytical data with the NJDEP
RDCSCC. Table 4-5 summarizes the compliance averaging results. A summary of the
compliance analysis for analytes that exceeded the RDCSCC is provided in Table 4-6.

4.3.1 VOCs

There were no exceedances of the NJDEP RDCSCC for soils for any VOCs at any of the
48 soil borings. This finding supports a No Further Action determination relative to
VOC:s in near-surface soils at the CW-3A Landfill Site.

4.3.2 SVOCs

A total of three SVOCs were detected in site soils at concentrations above the RDCSCC:
Benzo(a)anthracene, Benzo(a)pyrene, and Benzo(k)fluoranthene. For the purposes of
compliance analysis, the sample location with exceedances of the RDCSCC for SVOCs
(B25) and four surrounding borings have been grouped into one area, AREA SVOC-1.
The borings contained within these compliance average areas are labeled in Figure 4-1
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and listed in Appendix F. The compliance analysis method for these compounds is
presented in Table 4-4.

Benzo(a)anthracene

Benzo(a)anthracene was detected in one site soil sample above the RDCSCC of 0.9
mg/kg. Based on soil analytical results, compliance averaging was conducted for
Benzo(a)anthracene in AREA SVOC-1 and the average was found to be 0.653 mg/kg.
The compliance average for Benzo(a)anthracene in AREA SVOC-1 is below the
RDCSCC of 0.9 mg/kg and is therefore not of concern. This finding supports a No
Further Action determination relative to Benzo(a)anthracene in near-surface soils at the
CW-3A Landfill Site.

Benzo(a)pyrene

Benzo(a)pyrene was detected in one site soil sample above the RDCSCC of 0.66 mg/kg.
Compliance averaging was not done for Benzo(a)pyrene because, as described in the
Spring 1995 Site Remediation News (Volume 7, Number 2), NJDEPs guidance regarding
the use of multiplication factors (initially applied to RDCSCCs to limit the maximum
allowable concentration for individual samples) had changed. NJDEPs current guidance
is to apply the multiplication factors to health based criteria, not RDCSCC. The health
based criteria for Benzo(a)pyrene in soil is 0.09 mg/kg. Applying the 10x factor to 0.09
mg/kg means that no individual sample may exceed 0.9 mg/kg for the purposes of
compliance averaging.

Benzo(a)pyrene concentrations in near-surface soils at the CW-3A Landfill Site are not of
concern given the site conditions and limited public access to the sites. The DPW will
incorporate a document equivalent to a DER into the Fort Monmouth Master Plan for
soils containing the exceedance of Benzo(a)pyrene at the CW-3A Landfill Site. These
findings support a No Further Action determination relative to Benzo(a)pyrene in near-
surface soils at the CW-3A Landfill Site.

Benzo(k)fluoranthene

Benzo(k)fluoranthene was detected in one site soil sample above the RDCSCC of 0.9
mg/kg. Based on soil analytical results, compliance averaging was conducted in this
AREA SVOC-1, and the average was determined to be 0.610 mg/kg. The compliance
average for Benzo(k)fluoranthene in AREA SVOC-1 is below the RDCSCC of 0.9 mg/kg
and is therefore not of concern. This finding supports a No Further Action determination
relative to Benzo(k)fluoranthene in near-surface soils at the CW-3A Landfill Site.

4.3.3 Pesticides and PCBs
Pesticide and PCB analyses were conducted on soil samples collected from the 48

borings in the CW-3A Landfill Site at depths of approximately 6-12 inches bgs. Each of
the 48 borings was sampled for 19 pesticides and seven PCB compounds. There were no
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exceedances of the NJDEP RDCSCC for soils for pesticides or PCBs. This finding
supports a No Further Action determination relative to pesticide or PCB soil
contamination.

4.3.4 Metals

The soil samples from the 48 borings (see Figure 4-2) were analyzed for 24 TAL metals.
The samples were collected from depths of 6-12 inches. A total of four metals were
detected at concentrations above their respective RDCSCC, Antimony, Arsenic, Copper
and Lead. The borings which contained exceedances of metals are listed in Table 4-2.
The borings contained within compliance average arca AREA METALS-1 are labeled in
Figure 4-2 and listed in Appendix F. The compliance analysis method for these
compounds is presented in Table 4-4.

Antimony

Antimony was detected above the RDCSCC of 14 mg/kg at one boring, B26 at a
concentration of 31.3 mg/kg. Based on soil analytical results, compliance averaging was
conducted for antimony within AREA METALS-1. The compliance average
concentration for antimony was determined to be 4.517 mg/kg which is below the
RDCSCC of 14 mg/kg and is therefore not of concern. This finding supports a No
Further Action determination relative to antimony in near-surface soils at the CW-3A
Landfill Site.

Arsenic

Arsenic was detected above the RDCSCC of 20 mg/kg at one boring, B43 at a
concentration of 22.7 mg/kg. However, this concentration is below the site-specific
maximum background concentration for arsenic in soils (Weston, 1995) of 22.9 mg/kg.
Based on this result, No Further Action is warranted for Arsenic in near-surface soils at
the CW-3A Landfill Site.

Copper

Copper was detected above the RDCSCC of 600 mg/kg at two borings, B15 and B38, at
concentrations of 4040 mg/kg and 1260 mg/kg, respectively. Due to the detection of
copper at a concentration greater than two times the RDCSCC of 400 mg/kg in each of
these two borings, compliance averaging could not be performed within AREA
METALS-1. Based on sample analytical results, the DPW will incorporate a document
equivalent to a DER into the Fort Monmouth Master Plan for soils containing the
exceedance of copper with AREA METALS-1.

Due to the isolated exceedances of copper and the low concentrations of the surrounding
samples, No Further Action determination relative to copper in near-surface soils at the
CW-3A Landfill Site.
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Lead

Lead was detected above the RDCSCC of 400 mg/kg at one location, boring B15, at a
concentration of 473 mg/kg. Based on the soil analytical results, compliance averaging
was conducted for lead within AREA METALS-1. The compliance average
concentration for antimony was determined to be 103.328 mg/kg which is below the
RDCSCC of 400 mg/kg and is therefore not of concern. This finding supports a No
Further Action determination relative to lead in near-surface soils at the CW-3A Landfill
Site.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

In order to demonstrate compliance equivalence of the existing soil cover over the CW-
3A Landfill Site with respect to the Solid Waste Disposal Act of 1965, DPW
characterized the near-surface soils using 48 borings from key locations site wide. DPW
installed soil borings and obtained soil samples between March 1998 and September
1999. All soil samples were analyzed for TCL Organics + 30 parameters and TAL
metals. The data that exceeded the laboratory MDL and/or the NJDEP RDCSCC are
summarized in table form in this RIR. Where applicable and appropriate, the data were
evaluated utilizing the “compliance averaging” approach to determine compliance with
NJDEP RDCSCC. The conclusions and recommendations of the evaluation of analytical
results from the near-surface soils site characterization are provided below.

As discussed in Section 4.1, concentrations of SVOCs and metals were detected
exceeding the NJDEP RDCSCC. Table 4-6 provides a summary of the compliance
analysis discussed in this RIR. In all cases, further analysis of the analytical results did
not define a “source area” or level of contamination that necessitated the identification
and evaluation of potential remedial actions. In most cases, either the calculated
compliance average was below the respective RDCSCC or the exceedance was
considered marginal (e.g., within 1 to 2 mg/kg of the RDCSCC). As discussed in Section
2.3.2., the CW-3A Landfill Site is located within a Class-I1I-A aquifer (aquitard) zone,
which would minimize the possibility of any contamination migrating offsite. However,
to address the exceedance of analytes that did not meet cleanup requirements in the near
surface soils, the DPW will incorporate a document equivalent to a DER into the Fort
Monmouth Master Plan for soils containing these exceedances. The Army is therefore
requesting a No Further Action for these parameters.

Given the inactive and undisturbed status of the landfill, the continued performance of
long-term surface water and groundwater monitoring at and near the CW-3A Landfill
Site, the negligible impacts reported to-date, the lack of uses of groundwater at or
downgradient of the CW-3A Landfill Site, and the relatively low levels of hazardous
constituents in the shallow surface soils across the site, No Further Action is
recommended regarding the near-surface soils at the CW-3A Landfill Site.
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Table 3-1

Soil Sample Collection Summary

CW3A Landfill

Fort Monmouth, New Jersey

Boring Field Lab Date

ID SampleID SampleID Depth Collected Matrix Analytical Parameters Analytical Methods

BO1 BO1 (6-12") 4124.02 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BO1 BO1 (24") 4124.03 (24" 12/8/1998 Soil  VOCs Method 8260

B02 BO02 (6-12") 4124.04 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B02 BO02 (24") 4124.05 (24" 12/8/1998 Soil  VOCs Method 8260

BO3 BO3 (6-12") 4124.06 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BO3 BO03 (24") 4124.07 (24" 12/8/1998 Soil  VOCs Method 8260

B04 B04 (6-12") 4124.08 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B04 B04 (24") 4124.09 (24" 12/8/1998 Soil  VOCs Method 8260

BO5 BO5 (6-12") 4124.10 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BOS BO5 (24") 4124.11 (24" 12/8/1998 Soil  VOCs Method 8260

B06 BO6 (6-12") 4124.12 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BO6 BO6 (24") 4124.13 (24" 12/8/1998 Soil  VOCs Method 8260

BO7 BO7 (6-12") 4124.14 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BO7 BO7 (24") 4124.15 (24" 12/8/1998 Soil  VOCs Method 8260

BO8 BO8 (6-12") 4124.16 (6-12") 12/8/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BO8 BO08 (24") 4124.17 (24" 12/8/1998 Soil  VOCs Method 8260

B09 B09 (6-12") 4128.02 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B09 B09 (24") 4128.03 (24" 12/9/1998 Soil  VOCs Method 8260

B10 B10 (6-12") 4128.04 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B10 B10 (24") 4128.05 (24" 12/9/1998 Soil  VOCs Method 8260

Bl1 BI1 (6-12") 4128.06 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
Bl1 B11(24") 4128.07 (24" 12/9/1998 Soil  VOCs Method 8260

B12 B12 (6-12") 4128.08 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B12 B12 (24") 4128.09 (24" 12/9/1998 Soil  VOCs Method 8260

B13 B13 (6-12") 4128.10 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BI13 B13 (24") 4128.11 (24" 12/9/1998 Soil  VOCs Method 8260

Bl4 B14 (6-12") 4128.12 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
Bl4 B14 (24") 4128.13 (24" 12/9/1998 Soil  VOCs Method 8260

B15 B15 (6-12") 4128.14 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BI5 B15 (24") 4128.15 (24" 12/9/1998 Soil  VOCs Method 8260

B16 B16 (6-12") 4128.16 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B16 B16 (24") 4128.17 (24" 12/9/1998 Soil  VOCs Method 8260

B17 B17 (6-12") 4128.18 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B17 B17 (24") 4128.19 (24" 12/9/1998 Soil  VOCs Method 8260

B8 B18 (6-12") 4128.20 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
BI8 BI18 (24") 412821 (24" 12/9/1998 Soil  VOCs Method 8260

B19 B19 (6-12") 412822 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B19 B19 (24") 4128.23 (4" 12/9/1998 Soil  VOCs Method 8260

B20 B20 (6-12") 412824 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B20 B20 (24") 4128.25 (24" 12/9/1998 Soil  VOCs Method 8260

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.
VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.
Pest/PCBs = Pesticides/Polychlorinated-Biphenyls; TAL Metals = Target Analyte List Metals
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Table 3-1

Soil Sample Collection Summary

CW3A Landfill

Fort Monmouth, New Jersey

Boring Field Lab Date

ID SampleID SampleID Depth Collected Matrix Analytical Parameters Analytical Methods

B21 B21 (6-12") 4128.26 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B21 B21 (24") 412827 (24" 12/9/1998 Soil  VOCs Method 8260

B22 B22 (6-12") 4128.28 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B22 B22 (24") 412829 (24" 12/9/1998 Soil  VOCs Method 8260

B23 B23 (6-12") 4128.30 (6-12") 12/9/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B23 B23 (24") 412831 (24" 12/9/1998 Soil  VOCs Method 8260

B24 B24 (6-12") 4140.02 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B24 B24 (24") 4140.03 (24" 12/14/1998 Soil  VOCs Method 8260

B25 B25 (6-12") 4140.04 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B25 B25 (24") 4140.05 (24" 12/14/1998 Soil  VOCs Method 8260

B26 B26 (6-12") 4140.06 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B26 B26 (24") 4140.07 (24" 12/14/1998 Soil  VOCs Method 8260

B27 B27 (6-12") 4140.08 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B27 B27 (24") 4140.09 (24" 12/14/1998 Soil  VOCs Method 8260

B28 B28 (6-12") 4140.10 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B28 B28 (24") 4140.11 (24" 12/14/1998 Soil  VOCs Method 8260

B29 B29 (6-12") 4140.12 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B29 B29 (24") 4140.13 (24" 12/14/1998 Soil  VOCs Method 8260

B30 B30 (6-12") 4140.14 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B30 B30 (24") 4140.15 (24" 12/14/1998 Soil  VOCs Method 8260

B31 B31 (6-12") 4140.16 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B31 B31(24") 4140.17 (24" 12/14/1998 Soil  VOCs Method 8260

B32 B32 (6-12") 4140.18 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B32 B32 (24") 4140.19 (24" 12/14/1998 Soil  VOCs Method 8260

B33 B33 (6-12") 4140.20 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B33 B33 (24") 4140.21 (24" 12/14/1998 Soil  VOCs Method 8260

B34 B34 (6-12") 4140.22 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B34 B34 (24") 4140.23 (24" 12/14/1998 Soil  VOCs Method 8260

B35 B35 (6-12") 4140.24 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B35 B35 (24") 4140.25 (24" 12/14/1998 Soil  VOCs Method 8260

B36 B36 (6-12") 4140.26 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B36 B36 (24") 4140.27 (24" 12/14/1998 Soil  VOCs Method 8260

B37 B37 (6-12") 4140.28 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B37 B37 (24") 4140.29 (24" 12/14/1998 Soil  VOCs Method 8260

B38 B38 (6-12") 4140.30 (6-12") 12/14/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B38 B38 (24") 4140.31 (24" 12/14/1998 Soil  VOCs Method 8260

B39 B39 (6-12") 4141.02 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B39 B39 (24") 4141.03 (4" 12/15/1998 Soil  VOCs Method 8260

B40 B40 (6-12") 4141.04 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B40 B40 (24") 4141.05 (24" 12/15/1998 Soil  VOCs Method 8260

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.
VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.
Pest/PCBs = Pesticides/Polychlorinated-Biphenyls; TAL Metals = Target Analyte List Metals
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Table 3-1
Soil Sample Collection Summary
CW3A Landfill
Fort Monmouth, New Jersey

Boring Field Lab Date
ID SampleID SampleID Depth Collected Matrix Analytical Parameters Analytical Methods
B41 B41 (6-12") 4141.06 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B41 B41 (24") 4141.07 (24" 12/15/1998 Soil  VOCs Method 8260
B42 B42 (6-12") 4141.08 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B42 B42 (24") 4141.09 (24" 12/15/1998 Soil  VOCs Method 8260
B43 B43 (6-12") 4141.10 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B43 B43 (24") 4141.11 (24" 12/15/1998 Soil  VOCs Method 8260
B44 B44 (6-12") 4141.12 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B44 B44 (24") 4141.13 (24" 12/15/1998 Soil  VOCs Method 8260
B45 B45 (6-12") 4141.14 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B45 B45 (24") 4141.15 (24" 12/15/1998 Soil  VOCs Method 8260
B46 B46 (6-12") 4141.16 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B46 B46 (24") 4141.17 (24" 12/15/1998 Soil  VOCs Method 8260
B47 B47 (6-12") 4141.18 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B47 B47 (24") 4141.19 (24" 12/15/1998 Soil  VOCs Method 8260
B48 B48 (6-12") 4141.20 (6-12") 12/15/1998 Soil  SVOCs; Pesticides/PCBs; TAL Metals Method 8270; Method 8080; Methods 3151, 6010B, and 7471A
B48 B48 (24") 4141.21 (24" 12/15/1998 Soil  VOCs Method 8260

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.
VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.
Pest/PCBs = Pesticides/Polychlorinated-Biphenyls; TAL Metals = Target Analyte List Metals
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Table 4-1
Soil Sampling Results
CW-3A Landfill Site

Fort Monmouth, New Jersey

Lab Sample ID NJDEP 4124.02 4124.03 4124.04 4124.05 4124.06 4124.07 4124.08 4124.09 4124.10 412411 4124.12 412413 412414 4124.15 412416 412417 4128.02
Field Sample Location Cleanup BO1 (6-12") BO1 (24") B02 (6-12") B02 (24") B03 (6-12") B03 (24") BO4 (6-12") B04 (24") BO5 (6-12") BO5 (24") B06 (6-12") B06 (24") BO7 (6-12") BO7 (24") B08 (6-12") B08 (24") B09 (6-12")
Sample Date Criteria 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/8/1998 12/9/1998
[Volatiles (mg/kg)
IAcetone 1000 ND ND ND ND ND ND ND ND
Ethylbenzene 1000 ND ND ND ND ND ND ND ND
m+p-Xylenes 410 ND ND ND ND ND ND ND ND
Methylene Chloride 49 1.70 1.80 1.80 0.52J 1.60 1.60 1.80 1.40
0-Xylene 410 ND ND ND ND ND ND ND ND
[Toluene 1000 ND ND ND ND ND ND ND ND
Semi-Volatiles (mg/kg)
Naphthalene 230 ND ND ND ND ND ND ND ND ND
IAcenaphthylene NLE ND ND ND ND ND ND ND ND ND
|Acenaphthene 3400 ND ND ND ND ND ND ND ND ND
Dibenzofuran NLE ND ND ND ND ND ND ND ND ND
Diethylphthalate 10,000 ND ND ND 0.31J ND ND ND ND ND
Fluorene 2300 ND ND ND ND ND ND ND ND ND
Phenanthrene NLE ND ND ND ND ND ND ND ND ND
|Anthracene 10,000 ND ND ND ND ND ND ND ND ND
Di-n-butylphthalate 5700 0.20J 0.90J 0.20J 0.67J 0.87J 0.61J 0.70J 0.30J 0.28J
Fluoranthene 2300 0.17J ND ND ND ND ND 0.17J ND ND
Butylbenzylphthalate 1100 ND ND ND ND ND ND ND ND ND
Benzo[a]anthracene 0.9 ND ND ND ND ND ND 0.11J ND ND
Chrysene 9 0.12J ND ND ND ND ND 0.17J ND ND
bis(2-Ethylhexyl)phthalate 49 ND ND 0.01 0.11J 0.12J ND ND ND ND
Benzo[b]fluoranthene 0.9 ND ND ND ND ND ND ND ND ND
Benzo[k]fluoranthene 0.9 ND ND ND ND ND ND ND ND ND
Benzo[a]pyrene 0.66 ND ND ND ND ND ND 0.11J ND ND
Indeno[1,2,3-cd]pyrene 0.9 ND ND ND ND ND ND ND ND ND
Dibenz[a,h]anthracene 0.66 ND ND ND 0.12J ND ND ND ND ND
Benzo[g,h,|Jperylene NLE ND ND ND 0.13J ND ND ND ND ND
Pyrene 1700 0.17J ND ND ND ND ND 0.24J ND ND
Pesticides/PCBs (mg/kg)
Heptachlor 0.15 ND ND ND ND ND ND ND ND ND
4,4'-DDE 2 0.031 0.008 ND ND ND ND 0.009 ND ND
Dieldrin 0.042 ND ND ND ND ND ND ND ND ND
Endrin Aldehyde NLE ND ND ND ND ND ND ND ND ND
4,4'-DDD 3 ND ND ND ND ND ND 0.014 ND ND
4,4'-DDT 2 0.063 0.026 ND ND ND ND 0.025 ND ND
|Arochlor 1254 0.49 ND ND ND ND ND ND ND ND ND
|Arochlor 1260 0.49 ND ND ND ND ND ND ND ND ND
Metals (mg/kg)
IAluminum NLE 3090 3260 7910 2500 2570 2780 8010 8790 11300
|Antimony 14 1.08 0.819 0.421 0.582 0.605 0.802 0.373 0.529 0.499
IArsenic 20 2.76 2.74 6.15 1.87 2.46 1.98 5.49 5.21 6.95
Barium 700 8.64 9.1 17.3 6.79 8.42 8.86 16.8 223 215
Beryllium 2 0.27 0.245 0.563 0.187 0.209 0.208 0.473 0.45 0.601
(Cadmium 39 0.586 ND ND ND ND ND ND ND 0.272
Calcium NLE 389 505 1050 280 365 259 1020 619 880
(Chromium NLE 271 246 50.4 209 20.7 214 46.3 42.6 61.6
Cobalt NLE 0.999 1.30 2.05 2.05 1.19 0.966 2.03 1.99 2.63
(Copper 600 4.26 12.9 3.85 3.76 6.17 9.22 5.14 52.9 6.25
Iron NLE 9170 8550 18000 6510 7580 7070 16000 15400 21600
Lead 400 13.1 17.6 7.84 171 13.9 14.1 121 19.3 379
Magnesium NLE 758 762 1660 563 607 618 1560 1320 1900
Manganese NLE 20.0 28.2 46.9 17.5 217 223 48.6 50.3 56.9
Mercury 14 ND ND ND ND ND ND ND ND ND
Nickel 250 7.55 3.22 4.85 1.96 1.36 2.18 4.58 5.27 6.99
Potassium NLE 1440 1330 2860 1040 1180 1210 2380 2240 2640
Selenium 63 ND ND ND ND ND ND ND ND ND
Silver 110 ND ND ND ND ND ND ND ND ND
Sodium NLE 122 85.9 122 733 777 62.8 741 108 93.1
Vanadium 370 21.8 20.2 43.0 15.0 16.7 15.7 39.4 36.2 515
IZinc 1500 20.5 15.9 22.0 12.3 15.3 14.2 22.5 38.4 36.8
NOTES:

ND = Not Detected
NLE = No Limit Established

J = Estimated Value: Mass spectrometer and retention time data indicate the presence of the analyte, however the result is less than the method detection limit, but greater than zero.
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Table 4-1
Soil Sampling Results
CW-3A Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP 4128.03 4128.04 4128.05 4128.06 4128.07 4128.08 4128.09 4128.10 4128.11 4128.12 4128.13 4128.14 4128.15 4128.16 412817 4128.18 4128.19
Field Sample Location Cleanup B09 (24") B10 (6-12") B10 (24") B11(6-12") B11 (24" B12 (6-12") B12 (24") B13 (6-12") B13 (24") B14 (6-12") B14 (24") B15 (6-12") B15 (24") B16 (6-12") B16 (24") B17 (6-12") B17 (24")
Sample Date Criteria 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998
[Volatiles (mg/kg)
IAcetone 1000 ND ND ND ND ND ND ND ND ND
Ethylbenzene 1000 ND ND ND ND ND ND ND ND ND
m+p-Xylenes 410 ND ND ND ND ND ND ND ND ND
Methylene Chloride 49 1.50 ND ND ND ND ND 0.83 ND 0.79
0-Xylene 410 ND ND ND ND ND ND ND ND ND
[Toluene 1000 ND ND ND ND ND ND ND ND ND
Semi-Volatiles (mg/kg)
Naphthalene 230 ND ND ND ND ND ND ND ND
IAcenaphthylene NLE ND ND ND ND ND ND ND ND
|Acenaphthene 3400 ND ND ND ND ND ND ND ND
Dibenzofuran NLE ND ND ND ND ND ND ND ND
Diethylphthalate 10,000 ND ND ND ND ND ND ND ND
Fluorene 2300 ND ND ND ND ND ND ND ND
Phenanthrene NLE ND ND ND ND 0.12J ND ND 0.14J
|Anthracene 10,000 ND ND ND ND ND ND ND ND
Di-n-butylphthalate 5700 0.80J 0.57J 0.64J 0.31J 1.10J 0. 0.31J 0.82J
Fluoranthene 2300 ND ND ND ND 0.20J ND 0.11J 0.19J
Butylbenzylphthalate 1100 ND ND ND ND ND ND ND ND
[Benzo[a]anthracene 0.9 ND ND ND ND ND ND ND 0.11J
Chrysene 9 ND ND ND ND 0.18J ND 0.16J 0.16J
bis(2-Ethylhexyl)phthalate 49 0.39J ND 0.12J ND 0.15J 0.21J ND ND
Benzo[b]fluoranthene 0.9 ND ND ND ND ND ND ND ND
Benzo[k]fluoranthene 0.9 ND ND ND ND ND ND ND 0.13J
Benzo[a]pyrene 0.66 ND ND ND ND ND ND 0.10J 0.12J
Indeno[1,2,3-cd]pyrene 0.9 ND ND ND ND ND ND ND ND
Dibenz[a,h]anthracene 0.66 ND ND ND ND ND ND ND ND
Benzo[g,h,l]perylene NLE ND ND ND ND ND ND ND ND
Pyrene 1700 ND ND ND ND 0.22J ND 0.16J 0.25J
Pesticides/PCBs (mg/kg
Heptachlor 0.15 ND ND ND ND ND ND ND ND
4,4'-DDE 2 ND ND ND 0.073 0.028 0.089 0.06 0.014
Dieldrin 0.042 ND ND ND ND ND ND 0.012 ND
Endrin Aldehyde NLE ND ND ND ND ND ND ND ND
4,4'-DDD 3 ND ND ND ND 0.018 0.011 0.015 ND
4,4'-DDT 2 ND ND ND 0.066 0.073 0.269 0.218 0.021
|Arochlor 1254 0.49 ND ND ND ND ND ND ND ND
|Arochlor 1260 0.49 ND ND ND ND ND ND ND ND
Metals (mg/kg)
IAluminum NLE 11400 4790 4880 3880 4060 11300 9600 10300
IAntimony 14 0.461 0.699 1.1 1.93 1.58 125 6.92 0.573
|Arsenic 20 7.91 3.70 3.53 2.94 3.37 8.72 5.99 7.44
Barium 700 18.7 9.93 18.3 245 19.7 417 122 23.9
Beryllium 2 0.689 0.339 0.33 0.261 0.279 0.577 0.517 0.609
(Cadmium 39 ND ND ND 0.496 0.151 9.12 3.58 ND
Calcium NLE 884 298 345 528 398 1180 916 1540
(Chromium NLE 66.8 33.3 29.2 259 28.3 75.3 50.1 61.9
Cobalt NLE 2.34 1.39 1.64 1.59 1.25 3.23 275 2.38
(Copper 600 4.07 6.32 16.1 29.0 26.4 4040 181 8.03
Iron NLE 22400 11300 11700 9960 10300 19300 17800 21700
Lead 400 7.51 122 26.3 37.4 54.7 473 137 15.0
Magnesium NLE 1960 949 911 865 773 1800 1410 1970
Manganese NLE 55.7 29.1 34.9 371 329 313 114 62.3
Mercury 14 0.031 0.028 0.083 0.133 0.087 0.435 0.281 0.048
Nickel 250 6.42 3.18 3.95 3.67 3.85 15.4 1.4 6.97
Potassium NLE 3200 1880 1680 1460 1500 3400 2910 3180
Selenium 63 ND ND ND ND ND 1.39 0.981 ND
Silver 110 ND ND ND ND ND 204 273 ND
Sodium NLE 826 77.8 88.6 198 94.6 120 99.2 100
|Vanadium 370 54.9 256 224 19.3 209 39.4 322 48.0
[Zinc 1500 291 216 26.5 337 347 806 375 41.8

NOTES:

ND = Not Detected
NLE = No Limit Established
J = Estimated Value: Mass spectrometer and retention time data indicate the presence of the analyte, however the result is less than the method detection limit, but greater than zero.
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Table 4-1
Soil Sampling Results
CW-3A Landfill Site

Fort Monmouth, New Jersey

Lab Sample ID NJDEP 4128.20 4128.21 4128.22 4128.23 4128.24 4128.25 4128.26 4128.27 4128.28 4128.29 4128.30 4128.31 4140.02 4140.03 4140.04 4140.05 4140.06
Field Sample Location Cleanup B18 (6-12") B18 (24" B19 (6-12") B19 (24" B20 (6-12") B20 (24") B21 (6-12") B21 (24" B22 (6-12") B22 (24") B23 (6-12") B23 (24") B24 (6-12") B24 (24" B25 (6-12") B25 (24") B26 (6-12")
Sample Date Criteria 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/9/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998
[Volatiles (mg/kg)
IAcetone 1000 ND ND ND ND ND ND ND ND
Ethylbenzene 1000 ND ND ND 0.22J ND ND ND ND
m+p-Xylenes 410 ND ND ND 0.73J ND ND ND ND
Methylene Chloride 49 0.70 0.77 0.82 0.81 0.88 ND 2.30 240
0-Xylene 410 ND ND ND 0.5J ND ND ND ND
[Toluene 1000 ND ND ND 850.00 ND ND ND ND
Semi-Volatiles (mg/kg)
Naphthalene 230 ND ND ND ND ND ND ND 0.13J ND
IAcenaphthylene NLE ND ND ND ND ND ND ND ND ND
|Acenaphthene 3400 ND ND ND ND ND ND ND 0.44J ND
Dibenzofuran NLE ND ND ND ND ND ND ND 0.13J ND
Diethylphthalate 10,000 ND ND ND ND ND ND ND 0.28J ND
Fluorene 2300 ND ND ND ND ND ND ND 0.26J ND
Phenanthrene NLE ND ND ND ND ND ND ND 2.30 0.11J
|Anthracene 10,000 ND ND ND ND ND ND ND 0.58J ND
Di-n-butylphthalate 5700 0.54J 0. 0. 0. 0.43J 0. 0. 0.49J 0.
Fluoranthene 2300 ND ND ND ND ND ND ND 270 0.47J
Butylbenzylphthalate 1100 0.13J ND ND ND ND ND ND ND ND
Benzo[a]anthracene 0.9 ND ND ND ND ND ND ND 1.10 0.19J
Chrysene 9 ND ND ND ND ND ND ND 1.30 0.34J
bis(2-Ethylhexyl)phthalate 49 1.70 0.17J 0.19J 0.01 0.01 0.14J 0.18J 0.60J 0.14J
Benzo[b]fluoranthene 0.9 ND ND ND ND ND ND ND 0.86J 0.26J
Benzo[k]fluoranthene 0.9 ND ND ND ND ND ND ND 0.99J 0.24J
Benzo[a]pyrene 0.66 ND ND ND ND ND ND ND 1.10 0.17J
Indeno[1,2,3-cd]pyrene 0.9 ND ND ND ND ND ND ND 0.46J ND
Dibenz[a,h]anthracene 0.66 ND ND ND ND ND ND ND 0.19J ND
Benzo[g,h,llperylene NLE ND ND ND ND ND ND ND 0.49J ND
Pyrene 1700 ND ND ND ND ND ND ND 2.30 0.56J
Pesticides/PCBs (mg/kg
Heptachlor 0.15 ND ND ND ND ND ND ND ND ND
4,4'-DDE 2 ND 0.01 ND ND ND 0.005 ND 0.025 0.019
Dieldrin 0.042 ND ND ND ND ND ND ND ND ND
Endrin Aldehyde NLE ND ND ND ND ND ND ND ND ND
4,4'-DDD 3 ND ND ND ND ND ND ND ND ND
4,4'-DDT 2 ND 0.015 ND ND ND ND 0.007 0.061 0.025
|Arochlor 1254 0.49 ND ND ND ND ND ND ND ND ND
|Arochlor 1260 0.49 ND ND ND ND ND ND ND ND ND
Metals (mg/kg)
IAluminum NLE 7690 6810 8330 9980 3520 4390 2390 6230 6620
IAntimony 14 0.487 0.455 0.679 ND 0.826 0.972 1.09 1.00 31.3
|Arsenic 20 6.48 5.33 6.28 9.02 9.02 3.71 252 6.64 16.1
Barium 700 19.2 15.9 16.9 228 14.1 1.4 1.3 18.8 822
Beryllium 2 0.463 0.378 0.52 0.691 0.261 0.312 0.222 0.511 0.477
(Cadmium 39 ND ND 0.12 ND ND 0.171 0.25 0.16 0.884
Calcium NLE 1090 2600 1840 562 264 337 320 378 504
(Chromium NLE 447 424 52.4 58.9 24.2 285 19.5 60.8 55.1
Cobalt NLE 1.70 4.19 2.08 2.58 1.15 1.47 0.992 1.78 2.99
Copper 600 5.16 122 8.51 9.35 13.4 1.9 13.4 64.1 275
Iron NLE 17500 16600 20700 24700 8650 10900 6980 14600 15600
Lead 400 7.06 5.89 122 10.0 19.8 286 218 35.6 309
Magnesium NLE 1450 2400 1990 1880 727 830 542 1400 1450
Manganese NLE 37.2 69.4 475 64.5 257 31.3 26.2 46.4 176
Mercury 14 0.045 0.032 0.042 0.033 0.118 0.116 0.032 0.107 0.484
Nickel 250 5.41 12.3 5.66 5.98 249 3.06 2.30 4.85 8.85
Potassium NLE 2590 1830 2470 3470 1490 1570 1120 2930 2240
Selenium 63 0.86 ND ND ND ND ND ND 0.724 0.847
Silver 110 ND ND ND ND ND ND ND ND 3.22
Sodium NLE 108 101 90.4 115 129 94.3 121 747 159
|Vanadium 370 33.7 36.7 42.9 47.6 18.6 23.0 15.8 39.9 37.2
[Zinc 1500 36.7 251 62.2 349 212 276 211 56.2 241
NOTES:

ND = Not Detected
NLE = No Limit Established

J = Estimated Value: Mass spectrometer and retention time data indicate the presence of the analyte, however the result is less than the method detection limit, but greater than zero.
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Table 4-1
Soil Sampling Results
CW-3A Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP 4140.07 4140.08 4140.09 4140.10 4140.11 4140.12 4140.13 4140.14 4140.15 4140.16 4140.17 4140.18 4140.19 4140.20 4140.21 4140.22 4140.23
Field Sample Location Cleanup B26 (24") B27 (6-12") B27 (24") B28 (6-12") B28 (24") B29 (6-12") B29 (24") B30 (6-12") B30 (24") B31(6-12") B31(24") B32 (6-12") B32 (24") B33 (6-12") B33 (24") B34 (6-12") B34 (24")
Sample Date Criteria 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998
[Volatiles (mg/kg)

IAcetone 1000 ND ND ND ND ND ND ND ND ND
Ethylbenzene 1000 ND ND ND ND ND ND ND ND ND
m+p-Xylenes 410 ND ND ND ND ND ND ND ND ND
Methylene Chloride 49 1.80 2.30 1.90 1.80 1.90 2.00 2.10 2.00 2.30
0-Xylene 410 ND ND ND ND ND ND ND ND ND
[Toluene 1000 ND ND ND ND ND ND ND ND ND
Semi-Volatiles (mg/kg)

Naphthalene 230 ND ND ND ND ND ND ND ND
IAcenaphthylene NLE ND ND ND ND ND ND ND ND
|Acenaphthene 3400 ND ND ND ND ND ND ND ND

Dibenzofuran NLE ND ND ND ND ND ND ND ND
Diethylphthalate 10,000 ND 0.12J ND ND ND ND ND ND

Fluorene 2300 ND ND ND ND ND ND ND ND

Phenanthrene NLE 0.29J ND ND ND ND ND ND 0.53J

|Anthracene 10,000 ND ND ND ND ND ND ND 0.13J
Di-n-butylphthalate 5700 1.20J 0.03 0. 0. 0. 0.36J 0.74J 0.30J

Fluoranthene 2300 0.40J ND ND ND ND ND ND 1.10
Butylbenzylphthalate 1100 ND ND ND ND ND ND ND ND
[Benzo[a]anthracene 0.9 0.28J ND ND ND ND ND ND 0.81J

Chrysene 9 0.43J ND 0.043J ND ND ND ND 1.10
bis(2-Ethylhexyl)phthalate 49 0.23J 0.15J 0.12J 0.32J 0.22J 0.17J 0.19J ND
Benzo[b]fluoranthene 0.9 0.28J ND ND ND ND ND ND 0.47J
Benzo[k]fluoranthene 0.9 0.30J ND ND ND ND ND ND 0.62J
Benzo[a]pyrene 0.66 0.34J ND ND ND ND ND ND 0.66J
Indeno[1,2,3-cd]pyrene 0.9 0.14J ND ND ND ND ND ND 0.22J
Dibenz[a,h]anthracene 0.66 ND ND ND ND ND ND ND ND
Benzo[g,h,l]perylene NLE ND ND ND ND ND ND ND 0.30J

Pyrene 1700 0.56J ND ND ND ND ND ND 1.90
Pesticides/PCBs (mg/kg

Heptachlor 0.15 ND ND ND ND ND ND ND ND

4,4'-DDE 2 0.279 ND 0.004 ND ND 0.028 0.041 0.009

Dieldrin 0.042 ND ND ND ND ND ND 0.006 ND

Endrin Aldehyde NLE ND ND ND ND ND ND ND ND

4,4'-DDD 3 0.093 ND ND ND ND 0.01 0.017 ND

4,4'-DDT 2 0.892 0.007 0.007 ND ND 0.026 0.079 0.016

|Arochlor 1254 0.49 ND ND ND ND ND ND ND ND

|Arochlor 1260 0.49 ND ND ND ND ND ND ND ND

Metals (mg/kg)

IAluminum NLE 7850 8140 10200 8010 10000 3860 2300 1130

|Antimony 14 3.90 ND ND ND 0.828 ND ND 0.683

|Arsenic 20 7.10 6.90 7.33 7.75 9.45 7.57 4.24 2.01

Barium 700 772 18.0 19.3 16.4 35.0 26.1 224 5.44

Beryllium 2 0.561 0.601 0.557 0.648 0.595 0.466 0.159 ND

(Cadmium 39 0.914 0.22 ND ND 0.472 225 0.228 0.19

Calcium NLE 651 948 746 722 729 989 1530 197

(Chromium NLE 51.2 54.1 51.5 56.3 52.2 34.4 3.18 10.8

Cobalt NLE 229 222 222 2.03 274 1.09 1.98 0.50

Copper 600 250 5.44 3.98 6.18 252 3.26 1.1 8.06

Iron NLE 19000 19600 18600 20300 19300 13800 2590 4320

Lead 400 726 10.2 6.56 6.65 36.4 4.56 1.9 13.9

Magnesium NLE 1540 1780 1580 1900 1700 847 99.9 172

Manganese NLE 54.0 57.2 51.6 475 75.0 46.0 44.2 1.8

Mercury 14 0.341 0.032 0.033 0.037 0.131 0.037 0.052 0.036

Nickel 250 14.6 5.31 5.53 5.08 8.21 3.54 4.41 1.38

Potassium NLE 2780 3040 2460 3630 2890 1310 259 204

Selenium 63 1.06 ND 0.607 0.684 0.747 ND ND ND

Silver 110 1.70 ND ND ND ND ND ND ND

Sodium NLE 130 90.2 104 59.6 84.1 67.0 135 50.8

|Vanadium 370 39.8 43.1 447 43.5 41.2 21.9 717 1.3

[Zinc 1500 543 29.0 29.8 325 88.5 112 86.3 16.3
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Table 4-1
Soil Sampling Results
CW-3A Landfill Site

Fort Monmouth, New Jersey

Lab Sample ID NJDEP 4140.24 4140.25 4140.26 4140.27 4140.28 4140.29 4140.30 4140.31 4141.02 4141.03 4141.04 4141.05 4141.06 4141.07 4141.08 4141.09 4141.10
Field Sample Location Cleanup B35 (6-12") B35 (24") B36 (6-12") B36 (24") B37 (6-12") B37 (24") B38 (6-12") B38 (24") B39 (6-12") B39 (24") B40 (6-12") B40 (24") B41 (6-12") B41 (24" B42 (6-12") B42 (24" B43 (6-12")
Sample Date Criteria 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/14/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998
[Volatiles (mg/kg)
IAcetone 1000 12.0 ND ND ND ND ND ND ND
Ethylbenzene 1000 ND ND ND ND ND ND ND ND
m+p-Xylenes 410 ND ND ND ND ND ND ND ND
Methylene Chloride 49 0.85 0.82 ND ND ND ND ND ND
0-Xylene 410 ND ND ND ND ND ND ND ND
[Toluene 1000 ND ND ND ND ND ND ND ND
Semi-Volatiles (mg/kg)
Naphthalene 230 ND ND ND ND ND ND ND ND ND
IAcenaphthylene NLE 0.15J ND 0.16J ND ND ND ND ND ND
|Acenaphthene 3400 ND ND ND ND ND ND ND ND ND
Dibenzofuran NLE ND ND ND ND ND ND ND ND ND
Diethylphthalate 10,000 ND ND ND ND ND ND ND ND ND
Fluorene 2300 ND ND ND ND ND ND ND ND ND
Phenanthrene NLE ND 0.22J 0.52J ND ND ND ND ND ND
|Anthracene 10,000 ND ND ND ND ND ND ND ND ND
Di-n-butylphthalate 5700 0.69J 0. 1.10J 0.76J 0. 0.75J 0. 0.89J 0.35J
Fluoranthene 2300 ND 0.28J 0.59J ND ND ND ND ND ND
Butylbenzylphthalate 1100 ND ND ND ND ND ND ND ND ND
Benzo[a]anthracene 0.9 0.15J 0.12J 0.36J 0.12J ND ND ND ND ND
Chrysene 9 0.25J 0.17J 0.73J 0.16J ND ND ND ND ND
bis(2-Ethylhexyl)phthalate 49 0.17J 0.14J 0.14J ND ND 0.01 0. ND ND
Benzo[b]fluoranthene 0.9 0.29J 0.12J 0.35J ND ND ND ND ND ND
Benzolk]fluoranthene 0.9 0.28J 0.12J 0.37J 0.11J ND ND ND ND ND
Benzo[a]pyrene 0.66 0.45J 0.12J 0.37J 0.13J ND ND ND ND ND
Indeno[1,2,3-cd]pyrene 0.9 0.19J ND 0.14J ND ND ND ND ND ND
Dibenz[a,h]anthracene 0.66 ND ND ND ND ND ND ND ND ND
Benzo[g,h,llperylene NLE 0.28J ND 0.20J ND ND ND ND ND ND
Pyrene 1700 0.22J 0.26J 1.20 0.16J ND ND ND ND ND
Pesticides/PCBs (mg/kg
Heptachlor 0.15 ND ND ND ND ND ND ND ND ND
4,4'-DDE 2 0.014 0.057 0.03 0.031 ND ND ND ND ND
Dieldrin 0.042 ND 0.032 ND 0.024 ND ND ND ND ND
Endrin Aldehyde NLE ND 0.025 ND ND ND ND ND ND ND
4,4'-DDD 3 ND 0.017 0.044 ND ND ND ND ND ND
4,4'-DDT 2 0.027 0.071 0.143 0.041 ND ND ND ND ND
|Arochlor 1254 0.49 ND ND ND 0.467 ND ND ND ND ND
|Arochlor 1260 0.49 ND 0.253 ND ND ND ND ND ND ND
Metals (mg/kg)
IAluminum NLE 1810 1560 1740 4550 6940 11500 7740 8990 12200
|Antimony 14 ND 0.878 1.23 5.55 0.693 ND ND 1.39 1.59
|Arsenic 20 3.00 5.20 4.91 6.54 7.39 8.35 5.77 7.53 227
Barium 700 6.98 29.1 18.5 59.4 15.1 31.5 19.2 222 90.8
Beryllium 2 1.55 0.157 0.147 0.231 0.621 0.684 0.424 0.531 1.23
(Cadmium 39 0.211 0.506 0.416 239 ND ND ND ND 0.909
Calcium NLE 270 327 684 1100 469 2200 625 1100 3590
(Chromium NLE 14.7 13.5 21.3 26.7 57.5 62.8 416 51.6 30.1
Cobalt NLE 0.718 0.515 1.13 2.49 1.93 2.69 224 1.91 8.62
(Copper 600 4.52 17.7 18.9 1260 10.4 5.14 5.97 4.41 59.2
Iron NLE 6130 4960 6020 16300 20500 22900 15600 196000 35700
Lead 400 8.57 21.0 48.0 266 7.67 7.72 791 17.6 40.0
Magnesium NLE 245 236 438 383 1720 2050 1120 1480 624
Manganese NLE 18.2 128 34.0 499 489 65.0 43.2 445 114
Mercury 14 0.031 0.047 0.062 0.121 0.051 0.057 0.055 0.057 0.096
Nickel 250 1.58 9.33 3.29 15,5 4.95 7.02 5.02 5.46 236
Potassium NLE 220 284 364 314 3070 3330 1980 2740 1820
Selenium 63 ND ND ND 0.753 0.907 ND 0.739 ND 2.51
Silver 110 ND 1.51 ND 1.55 ND ND ND ND ND
Sodium NLE 38.4 103 54.1 93.1 127 158 130 122 351
|Vanadium 370 16.0 13.0 19.2 255 45.7 51.2 36.2 42.6 37.2
[Zinc 1500 182 40.0 64.1 1380 36.0 39.2 35.8 38.2 413
NOTES:

ND = Not Detected
NLE = No Limit Established

J = Estimated Value: Mass spectrometer and retention time data indicate the presence of the analyte, however the result is less than the method detection limit, but greater than zero.
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Table 4-1

Soil Sampling Results
CW-3A Landfill Site
Fort Monmouth, New Jersey

Lab Sample ID NJDEP 4141.11 4141.12 4141.13 4141.14 4141.15 4141.16 4141.17 4141.18 4141.19 4141.20 4141.21
Field Sample Location Cleanup B43 (24") B44 (6-12") B44 (24") B45 (6-12") B45 (24") B46 (6-12") B46 (24") B47 (6-12") B47 (24") B48 (6-12") B48 (24")
[Sample Date Criteria 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998 12/15/1998
\Volatiles (mg/kg)

/Acetone 1000 ND ND ND ND ND ND
Ethylbenzene 1000 ND ND ND ND ND ND
m+p-Xylenes 410 ND ND ND ND ND ND
Methylene Chloride 49 ND 11.0 0.87 1.00 0.87 0.86
0-Xylene 410 ND ND ND ND ND ND
Toluene 1000 ND ND ND ND ND ND
[Semi-Volatiles (mg/kg)

Naphthalene 230 ND ND ND ND ND
IAcenaphthylene NLE ND ND ND ND ND

IAcenaphthene 3400 ND ND ND ND ND

Dibenzofuran NLE ND ND ND ND ND
Diethylphthalate 10,000 ND ND ND ND ND

Fluorene 2300 ND ND ND ND ND

Phenanthrene NLE 1.20 0.28J ND ND ND

/Anthracene 10,000 0.19J ND ND ND ND
Di-n-butylphthalate 5700 0.41J 0. 0.80J 0.89J 0.80J

Fluoranthene 2300 1.50 0.26J ND ND ND
Butylbenzylphthalate 1100 ND ND ND ND ND
Benzo[a]anthracene 0.9 0.76J 0.11J ND ND ND

IChrysene 9 0.91J 0.20J ND ND ND
bis(2-Ethylhexyl)phthalate 49 ND 0.11J ND ND ND
Benzo[b]fluoranthene 0.9 0.48J 0.11J ND ND ND
Benzolk]fluoranthene 0.9 0.63J 0.13J ND ND ND
Benzo[a]pyrene 0.66 0.65J 0.11J ND ND ND
Indeno[1,2,3-cd]pyrene 0.9 0.25J ND ND ND ND
Dibenz[a,h]anthracene 0.66 ND ND ND ND ND
Benzo[g,h,l]perylene NLE 0.34J ND ND ND ND

Pyrene 1700 2.10 0.34J ND ND ND
Pesticides/PCBs (mg/kg)

Heptachlor 0.15 0.109 ND ND ND ND

4,4'-DDE 2 ND 0.024 0.007 ND ND

Dieldrin 0.042 ND ND ND ND ND

Endrin Aldehyde NLE ND ND ND ND ND

4,4'-DDD 3 ND ND ND ND ND

4,4'-DDT 2 ND 0.06 0.015 ND ND

/Arochlor 1254 0.49 ND ND ND ND ND

Arochlor 1260 0.49 ND ND ND ND ND

Metals (mg/kg)

Aluminum NLE 10400 3190 6500 8230 7400

/Antimony 14 1.43 0.933 0.524 ND ND

Arsenic 20 9.66 5.52 5.46 5.74 7.98

Barium 700 145 17.6 242 15.5 1.3

Beryllium 2 0.886 0.261 0.627 0.40 0.672

(Cadmium 39 0.667 0.0897 0.185 0.175 ND

Calcium NLE 1550 252 607 211 125

IChromium NLE 49.4 331 712 43.1 59.6

(Cobalt NLE 7.63 1.27 1.56 1.50 1.79

ICopper 600 78.2 17.0 6.98 3.23 2.1

Iron NLE 25100 11000 16700 16300 20700

Lead 400 65.9 33.2 20.4 4.80 4.27

Magnesium NLE 1440 665 1800 1090 1650

Manganese NLE 228 23.7 31.8 29.2 33.5

Mercury 14 0.243 0.037 0.25 0.055 0.028

Nickel 250 18.3 3.34 4.33 5.03 4.89

Potassium NLE 3190 1350 4040 1470 3230

ISelenium 63 1.37 ND ND ND ND

Silver 110 0.792 ND ND ND ND

ISodium NLE 291 86.9 98.3 135 87.5

\Vanadium 370 36.9 237 44.2 37.2 49.8
||Zinc 1500 189 28.0 53.2 42.9 40.4
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Table 4-2
Borings in Which Detections Exceeded Criteria
CW3A Landfill
Fort Monmouth, New Jersey

Boring ID Analyte
SVOCs - I Borings
B25
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(k)fluoranthene

Metals - 4 Borings

B15

Copper

Lead
B26

Antimony
B38

Copper
B43

Arsenic

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.

VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.
Pest/PCBs = Pesticides/Polychlorinated-Biphenyls.
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Table 4-3
Laboratory Analysis Exceedance Summary
CW3A Landfill
Fort Monmouth, New Jersey

Number of Minimum Boring ID Maximum  Boring ID Average
Analyte Name RDCSC  Units Exceedances Exceedance (Min) Exceedance (Max) Exceedance
SVOCs
Benzo(a)anthracene 0.9 mg/kg 1 1.1 B25 1.1 B25 1.10
Benzo(a)pyrene 0.66 mg/kg 1 1.1 B25 1.1 B25 1.10
Benzo(k)fluoranthene 0.9 mg/kg 1 0.99 B25 0.99 B25 0.99
Metals
Antimony 14 mg/kg 1 31.3 B26 31.3 B26 31.30
Arsenic 20 mg/kg 1 22.7 B43 22.7 B43 22.70
Copper 600 mg/kg 2 1260 B38 4040 B15 2650.00
Lead 400 mg/kg 1 473 B15 473 B15 473.00

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.

VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.

Pest/PCBs = Pesticides/Polychlorinated-Biphenyls.

Site Specific Maximum Concentrations were developed by Weston (1995) and may apply to arsenic
and thallium in determining whether compliance averaging can be used per NJDEP (Spring 1995).
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Table 4-4
Compliance Analysis Method Summary
CW3A Landfill
Fort Monmouth, New Jersey

Compliance

Analyte Name Average Area RDCSCC Units Compliance Analysis Decision

SVOCs
Benzo(a)anthracene AREA SVOC-1 0.9 mg/kg Compliance averaging used.
Benzo(a)pyrene AREA SVOC-1 0.66 mg/kg Compliance averaging not allowed due to exceedance of 0.9 ppm limit for Benzo(a)pyrene.
Benzo(k)fluoranthene AREA SVOC-1 0.9 mg/kg Compliance averaging used.

Metals
Antimony AREA METALS-1 14 mg/kg Compliance averaging used.
Arsenic AREA METALS-1 20 mg/kg Compliance averaging used because results were below the site-specific macimum (22.9 mg/kg, Weston-1995).
Copper AREA METALS-1 600 mg/kg Compliance averaging not allowed due to exceedance of the ceiling limit of 2X (for criterion>100 ppm).
Lead AREA METALS-1 400 mg/kg Compliance averaging used.
Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.
VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.

Pest/PCBs = Pesticides/Polychlorinated-Biphenyls.

Site Specific Maximum Concentrations were developed by Weston (1995) and may apply to arsenic
and thallium in determining whether compliance averaging can be used per NJDEP (Spring 1995).
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Table 4-5
Compliance Averaging Results
CW3A Landfill
Fort Monmouth, New Jersey

Compliance Boring Exceeds Dilution Result Used
Analyte Name Area RDCSCC ID Result  Units Criteria MDL Factor for Average
SVOCs
Benzo(a)anthracene
AREA SVOC-1
Benzo(a)anthracene AREA SVOC-1 0.9 B24 ND mg/kg no 1.1 0.55
Benzo(a)anthracene AREA SVOC-1 0.9 B25 1.1 mg/kg yes 1.1
Benzo(a)anthracene AREA SVOC-1 0.9 B34 0.81J mg/kg no 0.81
Benzo(a)anthracene AREA SVOC-1 0.9 B35 0.15] mg/kg no 0.15
Compliance Average Result:  0.653
Benzo(k)fluoranthene
AREA SVOC-1
Benzo(k)fluoranthene AREA SVOC-1 0.9 B24 ND mg/kg no 1.1 0.55
Benzo(k)fluoranthene AREA SVOC-1 0.9 B25 0.99] mg/kg yes 0.99
Benzo(k)fluoranthene AREA SVOC-1 0.9 B34 0.62] mg/kg no 0.62
Benzo(k)fluoranthene AREA SVOC-1 0.9 B35 0.28] mg/kg no 0.28
Compliance Average Result:  0.610
Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.

VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.

Pest/PCBs = Pesticides/Polychlorinated-Biphenyls; ND = Not Detected.

MDL = Method Detction Limit (shown only for "ND" Results); 0.5*MDL used for calculating average.

For samples with dilution factors greater than 1, "ND" results were not used (Dilution factors shown only for these cases).
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Table 4-5
Compliance Averaging Results
CW3A Landfill
Fort Monmouth, New Jersey

Compliance Boring Exceeds Dilution Result Used
Analyte Name Area RDCSCC ID Result  Units Criteria MDL Factor for Average
Metals
Antimony

AREA METALS-1
Antimony AREA METALS-1 14 B15 12.5 mg/kg no 12.5
Antimony AREA METALS-1 14 B23 0.972 mg/kg no 0.972
Antimony AREA METALS-1 14 B24 1.09 mg/kg no 1.09
Antimony AREA METALS-1 14 B25 1.00 mg/kg no 1
Antimony AREA METALS-1 14 B26 31.3 mg/kg yes 31.3
Antimony AREA METALS-1 14 B33 ND mg/kg no 0.502 0.251
Antimony AREA METALS-1 14 B34 0.683 mg/kg no 0.683
Antimony AREA METALS-1 14 B35 ND mg/kg no 0.483 0.2415
Antimony AREA METALS-1 14 B36 0.878 mg/kg no 0.878
Antimony AREA METALS-1 14 B37 1.23 mg/kg no 1.23
Antimony AREA METALS-1 14 B38 5.55 mg/kg no 5.55
Antimony AREA METALS-1 14 B43 1.59 mg/kg no 1.59
Antimony AREA METALS-1 14 B44 1.43 mg/kg no 1.43

Compliance Average Result:  4.517

Lead

AREA METALS-1
Lead AREA METALS-1 400 BI15 473 mg/kg yes 473
Lead AREA METALS-1 400 B23 28.6 mg/kg no 28.6
Lead AREA METALS-1 400 B24 21.8 mg/kg no 21.8
Lead AREA METALS-1 400 B25 35.6 mg/kg no 35.6
Lead AREA METALS-1 400 B26 309 mg/kg no 309
Lead AREA METALS-1 400 B33 11.9 mg/kg no 11.9
Lead AREA METALS-1 400 B34 13.9 mg/kg no 13.9
Lead AREA METALS-1 400 B35 8.57 mg/kg no 8.57
Lead AREA METALS-1 400 B36 21.0 mg/kg no 21
Lead AREA METALS-1 400 B37 48.0 mg/kg no 48
Lead AREA METALS-1 400 B38 266 mg/kg no 266
Lead AREA METALS-1 400 B43 40.0 mg/kg no 40
Lead AREA METALS-1 400 B44 65.9 mg/kg no 65.9

Compliance Average Result: 103.328
Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.

VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.

Pest/PCBs = Pesticides/Polychlorinated-Biphenyls; ND = Not Detected.

MDL = Method Detction Limit (shown only for "ND" Results); 0.5*MDL used for calculating average.

For samples with dilution factors greater than 1, "ND" results were not used (Dilution factors shown only for these cases).
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Table 4-6

Compliance Analysis Results Summary
CW3A Landfill

Fort Monmouth, New Jersey

Compliance Compliance Compliance
Average Averaging  Average
Analyte Name Area RDCSCC Units Performed Result ~ Compliance Analysis Result
SVOCs

Benzo(a)anthracene AREA SVOC-1 0.9 mg/kg Yes 0.653 Compliance average below RDCSCC. No Further Action is warranted.

Benzo(a)pyrene AREA SVOC-1 0.66 mg/kg No Given the scattered distribution of exceedances,site conditions, and limited public access to the
site, No Further Action is warranted. The DPW will incorporate a document equivalent to a
DER into the Fort Monmouth Master Plan.

Benzo(k)fluoranthene ~ AREA SVOC-1 0.9 mg/kg Yes 0.610 Compliance average below RDCSCC. No Further Action is warranted.

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.

VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.
Pest/PCBs = Pesticides/Polychlorinated-Biphenyls.

DER = Declaration of Environmental Restriction.
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Table 4-6

Compliance Analysis Results Summary
CW3A Landfill

Fort Monmouth, New Jersey

Compliance Compliance Compliance
Average Averaging  Average
Analyte Name Area RDCSCC Units Performed Result ~ Compliance Analysis Result
Metals

Antimony AREA METALS-1 14 mg/kg Yes 4.517 Compliance average below RDCSCC. No Further Action is warranted.

Arsenic AREA METALS-1 20 mg/kg No Sample results below site-specific maximum. No Further Action is warranted.

Copper AREA METALS-1 600 mg/kg No Given the scattered distribution of exceedances,site conditions, and limited public access to the
site, No Further Action is warranted. The DPW will incorporate a document equivalent to a
DER into the Fort Monmouth Master Plan.

Lead AREA METALS-1 400 mg/kg Yes 103.328 Compliance average below RDCSCC. No Further Action is warranted.

Notes:

RDCSCC = Residential Direct Contact Cleanup Criteria pre N.J.A.C. 7:26D.
VOCs = Volatile Organic Compounds; SVOCs = Semi-Volatile Organic Compounds.
Pest/PCBs = Pesticides/Polychlorinated-Biphenyls.
DER = Declaration of Environmental Restriction.
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