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EXECUTIVE SUMMARY

Versar, Inc. (Versar) is supporting the United States (U.S.) Army Fort Monmouth (Fort
Monmouth), Directorate of Public Works (DPW), Monmouth County, New Jersey by preparing
a Remedial Investigation Report (RIR) and Remedial Action Workplan (RAW) for Site 812.

Site 812 is the reported location and surrounding vicinity of a former gasoline station (designated
as Site 812) that was identified as an area of potential environmental concern during an internal
DPW review of historical aerial photographs and site records. This report describes the results
of site investigation (SI) and remedial investigation (RI) activities conducted to determine the
potential environmental impacts (if any) from past operations conducted at Site 812. The
RIR/RAW is based on work performed by Versar in the summer of 2000 and TECOM-Vinnell
Services (TVS) in 1999 and 2000.

Site 812 is located in the south-central portion of the Main Post of Fort Monmouth and
encompasses approximately 2.75 acres. Site 812 was not initially identified as a suspected
hazardous waste site at Fort Monmouth in the Installation Assessment Report prepared in 1980
by the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) (USATHAMA,
1980). This report identified sites with known or suspected waste materials and waste
generating activities at the facility and formed a basis for environmental
assessment/investigation at Fort Monmouth.

Since specific historical information was not available regarding previous operations and
conditions at Site 812, the aerial photograph historical and site record review was used to
establish a basis for proposed environmental investigation efforts at Site 812. The photograph
and records review had identified a number of former structures and areas of potential concern
including several areas of disturbed soil, a coal storage yard, railroad tracks of the Central New
Jersey Railroad, and suggestions of a former gasoline station.

An SI was initiated in September 1999 with the installation of soil borings B-1 through B-5
utilizing a mobile GeoProbe® to evaluate the observed locations of previous site structures/areas
of disturbance. Soil and aqueous samples were collected from the boring locations and analyzed
for volatile organic compounds (VOC), including methyl-tert butyl ether (MTBE), methyl-tert-
butyl alcohol (MTBA), and lead as potential contaminants of concern (COC) associated with the
suggested gasoline station location. Lead was detected in a soil sample collected from Boring B-
5 above the respective New Jersey Department of Environmental Protection (NJDEP)
Residential Direct Contact Soil Cleanup Criteria (RDCSCC) and the aqueous sample collected
from Boring B-5 detected VOC above respective NJDEP Ground Water Quality Criteria
(GWQC). An expanded SI was then conducted proximate to the Boring B-5 location on 9
December 1999 and seven soil samples and one aqueous sample were collected and analyzed for
VOC, semi-volatile compounds (SVOC), pesticides, polychlorinated biphenyls (PCBs), and
Target Analyte List (TAL) metals. In addition, the collected soil samples were also analyzed for
Total Petroleum Hydrocarbons (TPHC). VOC, SVOC, TPHC, pesticides, and metals were all
detected in the soil samples, but not above the respective RDCSCC. VOC, SVOC and metals
were detected in the aqueous samples, with VOC and metals detected above the respective
GWQC.

An RI approach was then established based upon the NJDEP Technical Requirements for Site
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Remediation (NJAC 7:26) that included the installation of additional soil borings. The borings
were located on an expanded sampling grid with 30-foot centers based on the findings of the SI,
the historical aerial photograph and records review, and the presence of underground utilities to
provide further delineation of the initially identified area as well as surrounding areas that now
encompass principally parking lots.

During the RI (December 10, 1999 through February 2000), soil borings at 162 locations were
advanced in a phased approach by TVS utilizing a mobile GeoProbe®. The collected soil
samples were analyzed for VOC and TPHC. No VOC were found in exceedence of the
respective NJDEP RDCSCC. However, in seven of the samples, concentrations of TPHC were
detected above the 1,000 milligrams per kilogram (mg/Kg) or parts per million (ppm) criteria for
Total VOC, but below the 10,000 ppm standard for Total Organic Compounds (TOC). These
samples ranged in depth from 1.5 feet (ft) to 5 ft below ground surface (bgs), and were randomly
distributed among the borings. No specific source area of contamination or potential COC were
identified as a result of the soils investigation. Because no specific VOC were identified in the
soil samples, the TPHC detections are unimportant.

During the RI investigation, 163 groundwater grab samples were also collected from the soil
borings within the expanded sampling grid and submitted for VOC analysis. Fifteen VOC were
detected; ten were identified at concentrations above their respective NJDEP GWQC. Based on
the GeoProbe® groundwater investigation conducted during the SI and the RI, VOC
contamination, and specifically the Boring B-5 location, was identified for further evaluation in
the planned groundwater monitoring well program.

To evaluate the groundwater conditions at Site 812, fourteen (14) groundwater monitoring wells
designated as MW-1 through MW-14 were installed during April and May 2000. The well
locations were selected based on the results of the GeoProbe™ soil and groundwater investigation
and site history. Monitoring wells MW-1, MW-2 and MW-3 were installed as deep wells ranging
in depth from 50 ft to 52 ft bgs. Monitoring wells MW-4 through MW-14 were then installed as
shallow wells ranging in depth from 7 ft to 19 ft bgs. MW-1 and MW-4 (one deep and one
shallow well) were placed in close proximity to Boring Location B-5. Two rounds of
groundwater samples (May and June 2000) were collected from the fourteen monitoring wells
and analyzed for VOC, SVOC, pesticides/PCB, and metals. Slug tests were also performed on
several of the wells to determine the characteristics of the shallow groundwater beneath Site 812.
In summary, no PCB/pesticides or SVOC were detected above the respective NJDEP GWQC.
However, 13 metals were detected above respective GQWC and VOC were detected above
respective GWQC at the three distinct locations. Eight VOC (benzene, 1,1-dichloroethene, cis-
and trans-1,2-dichloroethene, 1,1,1-trichloroethane, tetrachloroethene, trichloroethene, and vinyl
chloride) were detected above the respective GWQC in well MW-4 and concentrations of 1,1,1-
trichloroethane were detected in wells MW-5 and MW-7 exceeding the respective GWQC.

Eight VOC were then identified as COC at Site 812: 1,1-dichloroethene, benzene, cis-1,2-
dichloroethene, tetrachloroethene, trans-1,2-dichloroethene, trichloroethene, vinyl chloride (VC),
and 1,1, 1-trichloroethane.

Based on the results of the RI, three (3) areas of concern at Site 812 were evident. The first area
(Area 1), and the area of most concern, is proximate to monitoring wells MW-1, MW-4 and
Boring B-5, and encompasses approximately 1,400 square ft (sq ft). To a lesser degree of

\% June 2001



FINAL Site 812
Remedial Investigation Report & Remedial Action Workplan
Fort Monmouth, New Jersey

concern is Area 2, which is proximate to monitoring well MW-5 and Boring B-8, encompassing
approximately 875 sq ft. Area 3, which is proximate to monitoring well MW-7, encompasses
approximately 500 sq ft. Although these areas all have contaminants in groundwater that
exceed the NJDEP GWQC, only Area 1 significantly exceeds the standards (by several orders of
magnitude). Additionally, based on the soil and groundwater data, it is apparent that the Area 1
COC plume (1,2-dichloroethene) is isolated and unrelated to the COC plume
(1,1,1-trichloroethane) present in Areas 2 and 3.

The extent of Area 1 contamination is likely confined to a small area in the upper 5 to 10 ft of
soil and groundwater. A groundwater sample collected below this area (MW-1) had no
detectable concentrations of chlorinated organic compounds. The lateral extent of contamination
is also minimal since soil borings on the periphery of Area 1 (less than 20 ft from the area
inclusive of borings B-42, B-44, B-46, B-59) are not impacted.

Monitoring wells MW-5 and MW-7 (Areas 2 and 3) have each been impacted by the same
contaminant (1,1, 1-trichloroethane), potentially the result of the same source material. Through
natural degradation or dilution, the low-level contamination in these areas is predicted to quickly
degrade to concentrations below New Jersey GWQC. Based on the results of borings proximate
to MW-5 and MW-7, it is unlikely that the extent of contamination extends significantly beyond
the actual sampling locations of MW-5 and MW-7.

The results of the groundwater monitoring program show that VOC concentrations have
decreased over time and have not migrated off-site. The fact that there is no increase in
concentrations of the contaminants detected above the GWQC with time indicates that no new
sources of contamination have impacted the plume. It should be noted that groundwater is the
only apparent media that has been impacted. Soils appear relatively clean suggesting a small
source area of contamination.

A search of the comprehensive well database maintained by the NJDEP’s Well Permitting and
Regulations Section of the Bureau of Water Allocation, performed as part of the RIR/RAW, did
not identify public supply, public non-community, or non-public [supply] wells within one mile
of Site 812. Further, there are no domestic, irrigation, industrial, or supply wells existing within
the boundaries of Site 812. Since no groundwater use is occurring or is anticipated to occur, the
groundwater beneath Site 812 was not considered a groundwater use area.

The necessity of treatment of soil and/or groundwater at the three identified locations is arguable
based on the low contaminant concentrations. However, in a proactive effort to augment the
natural attenuation/contaminant degradation process, Fort Monmouth is proposing to implement
a remedial action for the groundwater at Site 812. The focus of potential remedial alternatives
will target MW-4 (Area 1) and the potential migration of COC to the north, i.e., in the direction
of groundwater flow.
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The following remedial action objectives were established for Site 812:

e Groundwater monitoring should be continued to demonstrate contaminant degradation
due to ongoing natural attenuation.

e The natural attenuation occurring at the Site should be evaluated against the
implementation of potentially applicable remedial technologies to enhance/accelerate the
natural remediation process and/or more directly mitigate the residual levels of VOC.

The following remedial action alternatives/in-situ technologies were evaluated within the RAW:
Chemical treatment — Hydrogen Release Compound (HRC); Fenton Reagents; bioremediation;
and Monitored Natural Attenuation.

The DPW proposes to implement HRC injection at the three established “hot spot” areas to
directly enhance/accelerate the naturally occurring in-situ anaerobic bioremediation at Site 812
and retard the generation and extent of vinyl chloride (VC) migration in the groundwater, a
natural degradation product of the chlorinate organics. HRC will be injected at 57 locations to a
depth of 4-8 ft bgs in treatment grids centered on the three monitoring wells (MW-4, MW-5, and
MW-7). By reducing the source of contaminants, the volume and migration of generated
degradation products, specifically VC, will also be reduced. In addition, to maintain subsurface
anaerobic conditions within the treatment area, an upgradient injection of HRC will be
performed approximately 30 days following the initial HRC application. Quarterly groundwater
monitoring of MW-01 through MW-08 and MW-12 through MW-14 will be continued following
the initial HRC injection. Furthermore, one or more additional downgradient monitoring wells
will be located near Husky Brook and incorporated into the groundwater sampling program to
monitor performance of the remedial action and retardation of the COC. The monitoring wells
will be sampled for VOC+15 and TAL metals. Based on the results of the soil investigations, no
additional soil sampling is proposed.

Twelve months after the initial HRC injection, the results and findings of the Remedial Action
will be reviewed and four potential follow-on scenarios evaluated:

1. No Further Action may be proposed;
2. Further source area treatment i.e., a second HRC injection, may be performed;
3. If the Class III-A aquifer designation is applicable, establishment of Alternate

groundwater quality criteria may need to be developed; and/or
4. If it is determined that the Class I GWQC are applicable, establishment of a
Classification Exception Area (CEA) may be proposed.

Site 812 exists within the boundary of Fort Monmouth, and as such, is a Federal facility with
controlled access. The DPW will continue to maintain a groundwater use restriction within the
impacted area. The DPW is the lead agency for all land use issues at Fort Monmouth. The
Installation Master Plan resides in the Engineering Services and Planning Division of the DPW.
There are no additional institutional controls proposed as part of this Remedial Action. By
submittal of this Report, Fort Monmouth is requesting written approval for the proposed
remedial action at Site 812, and for Permit-by-Rule approval for the proposed HRC application
in the three “hot spot” areas of the site and discharge to groundwater.
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SECTION 1.0
INTRODUCTION

1.1 OVERVIEW

VERSAR, Inc. (Versar) has been contracted by the United States (U.S.) Army Fort Monmouth
(Fort Monmouth), Directorate of Public Works (DPW), Fort Monmouth, New Jersey to prepare a
Remedial Investigation Report (RIR) and Remedial Action Workplan (RAW) for Site 812, based
on work performed by Versar in the summer of 2000 and TECOM-Vinnell Services (TVS) in the
Fall of 1999 through February 2000.

This report describes the results of site investigation (SI) and remedial investigation (RI)
activities conducted at the reported location of a former gasoline station and surrounding vicinity
(designated as Site 812) to determine the potential environmental impacts (if any) from past
operations conducted at the site. Site 812 is located on the south-central portion of the Main Post
of Fort Monmouth. Site 812 was identified as an area of potential environmental concern during
an internal DPW review of historical aerial photographs and site records. This report has been
prepared in partial fulfillment of Contract No. DACA 51-00-D-004, Delivery Order No. 0005.

1.2 SITE 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
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 generally
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 (WW
I) 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 812 is located in the south-central portion of the Main Post near the Main Street entrance to
Fort Monmouth and encompasses approximately 2.75 acres. Site 812 is bordered by Murphy
Drive to the east and south and to the northwest by an access road and Building 1000 (the Post
Exchange or PX) and Building 1001 (the Four Seasons Store). “Building” 812, the Army
Community Service Center and associated parking areas currently occupy the area defined as
Site 812. Appendix A contains photographs of Site 812.

Specific historical information is not available regarding previous operations and conditions at
Site 812. Reportedly, Site 812 is the former location of a gasoline station with underground fuel
storage. Site 812 was not identified as a suspected hazardous waste site at Fort Monmouth in the
Installation Assessment Report prepared in 1980 by the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA) (USATHAMA, 1980). This report identified sites with

1 Tune 2001



FINAL Site 812
Remedial Investigation Report & Remedial Action Workplan
Fort Monmouth, New Jersey

known or suspected waste materials at the Fort Monmouth facility. Furthermore, Site 812 was
not identified or addressed in the Site Investigation (SI) Report prepared by Roy F. Weston, Inc.
(WESTON) for the Main Post and Charles Wood Areas of Fort Monmouth (WESTON, 1995).
As previously discussed, Site 812 was identified as an area of potential environmental concern
during an internal DPW review of historical aerial photographs and site records.

1.3 REPORT ORGANIZATION

This report has been prepared in accordance with the New Jersey Department of Environmental
Protection (NJDEP) Technical Requirements for Site Remediation (New Jersey Administrative Code
(NJAC) Chapter 7:26E et seq.) The report is presented as follows:

Section 1 — Introduction

Section 2 — Technical Overview

Section 3 — Remedial Investigation Report
Section 4 — Remedial Action Workplan.
Section 5 — References

The Tables and Figures to this Report are located following the body of the text. Appendices to
this report contain copies of Fort Monmouth Standard Operating Procedures (SOPs) used in
performing the RI activities, copies of boring and monitoring well logs installed at Site 812, the
evaluation of slug tests performed at selected wells, the results of a sensitive receptor survey and

well search, and the Analytical Data Packages for the laboratory analyses conducted in support
of the RI.
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SECTION 2.0
TECHNICAL OVERVIEW

2.1 HISTORIC INFORMATION

Reportedly, Site 812 is the former location of a gasoline station with underground fuel storage.
Site 812 was not initially identified as a suspected hazardous waste site in the Installation
Assessment Report prepared for Fort Monmouth in 1980 by USATHAMA (USATHAMA,
1980). This report identified sites with known or suspected waste materials and waste
generating activities at the facility and formed a basis for environmental
assessment/investigation at Fort Monmouth. Site 812 was also not identified or addressed in the
SI Report prepared for the Main Post and Charles Wood Areas of Fort Monmouth (WESTON,
1995). To establish a basis for proposed environmental investigation efforts at Site 812, a
review was conducted of historical aerial photographs and site records. Appendix A contains
annotated copies of two historical photographs of areas encompassing Site 812. The photograph
and records review identified a number of former structures and areas of potential concern
including several areas of disturbed soil, a coal storage yard, railroad tracks of the Central New
Jersey Railroad, and suggestions of a former gasoline station. A more detailed review of historic
aerial photographs of Fort Monmouth and the area encompassed by Site 812 (now principally
parking areas) was then conducted in support of the RIR. A summary of this historical aerial
photograph and records review is presented below.

2.1.1 Historical Aerial Photograph Review

Eight aerial photographs were obtained and reviewed at the NJDEP archives in Trenton, New
Jersey to evaluate historic information relative to environmental conditions at Site 812. The
following years were reviewed: 1940, 1947, 1951, 1951 1957, 1961, 1971, and 1987. The scales
of the photographs depicting Site 812 during the years 1940 through 1971were approximately
one inch equal to 16,000 ft. The photograph depicting Site 812 circa 1987 was reviewed at a
scale of one inch equal to 400 ft. Figure 2a is a representation of the findings of the historical
aerial photograph review.

None of the present day structures appeared in the earliest photograph review (i.e., 1940). The
entire site was vegetated and appeared undisturbed with the exception of a lineation (i.e., outline
of an image) that ran in a north-south direction, possibly intersecting the location of the present
day footprint of Building 812. This lineation appears as either an access road or perhaps a small
drainage swale. However, based on the scale of the photograph, it was difficult to differentiate.

By 1947, Building 812 had been constructed and appeared in its present day configuration. No
other buildings existed on the site at that time. The lineation observed in the 1940 photograph
was not observed, suggesting possible backfilling of a swale or drainage easement proximate to
Building 812. Building 812 remained in its present day configuration in the 1951 aerial photo.
A second structure was present approximately 120 ft west of Building 812. Just to the southeast
of this building was a concrete pad or similar structure with some type of surface structure. The
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purpose of this structure could not be determined because of the scale of the photograph. The
1954 photograph was unchanged.

The structure west of Building 812 (the rectangular building) had a new addition attached to the
east side of the building in the 1957 photograph. The concrete pad southeast of this structure
identified on the 1951 photograph had disappeared. By 1961, the addition on the east side of the
building was gone, but two large objects (each about twice the size of a car) are evident west of
Building 812. The 1971 photo showed that all the structures, with the exception of Building
812, were gone. Disturbed soil was evident in the area of the former rectangular building west
of Building 812. Paving was evident around most of the site. Between 1971 and 1987, site
improvements continued, and the site appeared as it does today. No significant differences were
observed.

2.1.2 Previous Site Reports

A previous report regarding Building 812 entitled, Underground Storage Tank Closure and Site
Investigation Report — Building 812, prepared by SMC Environmental Services Group (SMC, a
wholly-owned subsidiary of Versar) (SMC, 1998) was identified and reviewed. This document
reported that on April 27, 1998, a fiberglass underground storage tank (UST) located on the east
side of Building 812 (see Figure 2) was closed by removal in accordance with NJDEP UST
closure procedures. The NJDEP Registration No. 0081533-133 for this UST identified a 2,000-
gallon capacity No. 2 fuel oil tank.

The post-excavation soil sampling results did not identify contaminated soils with Total
Petroleum Hydrocarbon (TPHC), VOC, or SVOC concentrations exceeding the various NJDEP
criteria at the former location of the UST or associated piping. No further action was proposed
regarding the UST closure and site assessment and a Closure Approval Letter, dated 24 February
2000 was received from the NJDEP. There is no perceived or implied association between the
locations of this UST and the environmental conditions at Site 812 addressed within this report.

2.2 PHYSICAL SETTING

The following is a description of the geological/hydrogeological setting of the area surrounding
Site 812. 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 area.
A geological map of New Jersey is provided as Figure 3.

2.2.1 Geology

Regional Geology and Local Geology

Monmouth County lies within the New Jersey Section of the Atlantic Coastal Plain
physiographic province. The M-12 Restoration site is located in what is referred to as the Outer
Coastal Plain subprovince, or the Outer Lowlands. The geologic map of New Jersey is provided
as Figure (3).

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
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northeast-southwest with a dip ranging from 10 to 60 feet (ft) per mile and are 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. The individual thicknesses
for these units varies greatly (i.e., from several ft to several hundred ft). The Coastal Plain
deposits thicken to the southeast from the Fall Line (i.e., a boundary zone between older,
resistant rocks and younger, softer plain sediments) to greater than 6,500 ft in Cape May County
(Brown and Zapecza, 1990).

Based on the regional geologic map (Jablonski, 1968), the Cretaceous-age Red Bank Sand and
Tinton Sand, and the Tertiary-age Hornerstown Sand crop out at the Main Post area. The Red
Bank Sand conformably overlies the Navesink Formation and dips to the southeast at 35 ft 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. The lower member (Sandy Hook) is a dark gray to black, medium-to-fine
grained sand with abundant clay, mica, and glauconite. The Navesink Formation, which crops
out approximately four miles northwest of the Main Post, is a dark grayish-black clayey
glauconitic sand which conformably overlies the Mount Laurel Sand.

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).

The Hornerstown Sand unconformably overlies the Red Bank Sand and dips to the southeast at
50 to 60 feet per mile. The Hornerstown Sand consists of a dark green clayey glauconitic sand.

The Tertiary-age Kirkwood and Vincentown Formations crop out approximately two miles south
of the Main Post. The Vincentown Formation contains a lower member which is a greenish-gray
glauconitic sand and an upper member which ranges from sand to clayey limestone. The
Kirkwood Formation consists of alternating layers of sand and clay. The Vincentown and
Kirkwood Formations dip to the southeast at approximately 20 and 27 feet per mile, respectively
(Jablonski, 1968).

The geologic formations that outcrop at the Fort Monmouth Army Base (the Tinton and Red

Bank Sands, and the Hornerstown Formation), along with the Navesink Formation are part of the
Composite 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

C)2
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2.2.2 Soils

According to the U.S. Department of Agriculture (USDA), Soil Conservation Service,
Monmouth County Soil Survey, the majority of the Main Post is covered by urban land. 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 indicates 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:

e DoB Downer sandy loam (with 2 to 5 percent slopes);

e FrB  Freehold sandy loam (with 2 to 5 percent slopes);

e FUB Freehold sandy loam/urban land complex (with 0 to 10 percent slopes);
e HV  Humaquepts, frequently flooded;

e KvA Kresson loam (with 0 to 5 percent slopes);

e UA  Udorthents, smoothed; and

e 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.

Boring and monitoring well logs (Appendix C) installed at Site 812 describe the soils to consist
of earthen cover underlain by fill material. The fill material consists of debris mixed with
organic material and silty clayey sandy soil. The fill is underlain by natural soil consisting of
low permeability silty, clayey sand.

2.2.3 Hydrogeology

Regional 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.
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The water table aquifer in the Main Post area is identified as part of the “composite 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 form 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 ft bgs). Water in the surficial aquifer flows
east toward the Atlantic Ocean.

Local Hydrogeology

Boring and monitoring well logs (Appendix C) installed at Site 812 describe the soils to consist
of earthen cover underlain by fill material. The fill material consists of debris mixed with
organic material and silty clayey sandy soil. The fill is underlain by natural soil consisting of
low permeability silty, clayey sand.

Shallow groundwater is locally influenced within the Main Post area by the following factors:
e Tidal influence (based on proximity to the Atlantic Ocean, rivers, and tributaries)
e Topography
e Nature of the fill material within the Main Post area
e Presence of clay and silt lenses in the natural overburden deposits
e Local groundwater recharge areas (i.e., streams, lakes)

Due to the fluvial nature of the overburden deposits (i.e., sand and clay lenses), shallow
groundwater flow direction is best determined on a case-by-case basis. Based on groundwater
depth measurements in the monitoring wells at Site 812, the groundwater flow near Site 812 was
determined to be to the north.

Aquifer Classification

A review of the NJDEP Groundwater Quality Standards (NJAC 7:9-6), January 7, 1993,
indicates that the site is underlain by a Class III-A aquifer. The primary designated use for Class
ITI-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, the groundwater must meet the
following characteristics:

e C(lass 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 I1I-A areas have the following characteristics (NJAC 7:9-6.5):

e The average thickness of a Class III-A area must be at least 50 feet
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e Typical hydraulic conductivity of a Class II-A aquifer is approximately 0.1 ft/day or less
e The areal 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:

e As presented in Figure (5), Fort Monmouth is located within the outcrop area of the
“Navesink-Hornerstown Confining Unit.” The Navesink and Hornerstown Formations
are part of the Composite 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.

e Figure (5) also illustrates the thickness of the Hornerstown-Navesink Confining Unit,
which in the vicinity of Fort Monmouth, is approximately 125 feet.

e Published hydraulic conductivities (Martin, 1998) for the Navesink-Hornerstown
Confining Unit yield a geometric mean of 0.12 feet per day, which is consistent with an
aquitard.

e The area of Fort Monmouth is greater than 100 acres.

Therefore, based on regulatory criteria, published geologic information, and as site-specific
conditions, Site 812 is underlain by a Class III-A aquifer (i.e., an aquitard).

2.2.4 Topography

Over the last 80 years, the natural topography of Fort Monmouth has been altered by excavation
and filling activities by the military. The land surface at the Main Post is relatively flat and
ranges in elevation from 4 ft above mean sea level (msl) in the east at Oceanport Creek to 32 ft
above msl at the western end of the post, near Highway 35. According to the U.S. Geological
Survey (USGS) topographic map (USGS, 1981), and site-specific elevation data from the
monitoring wells and soil boring program, land surface elevation near Site 812 is approximately
+15 to +22 ft above msl.

2.2.5 Surface Water and Wetlands

Surface water runoff from the western portion of the Main Post flows into the Lafetra Creek to
the north or into Mill Creek to the south. The USGS topographic map of the area (Figure 1)
identifies Lafetra Creek as Parkers Creek Branch and Mill Creek as Wampum. Both Mill and
Lafetra Creeks originate off-post. Mill Creek flows along the southern boundary of the Main
Post, turning north just past the Auto Craft Shop. Mill Creek is channelized and flows past
several landfills. 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 property
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 and Oceanport Creeks are
classified as estuarine intertidal aquatic beds. The area of Parkers Creek and the part of
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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.

No surface water bodies (i.e., creeks, ponds, wetlands, etc.) traverse Site 812.
2.3 SITE INVESTIGATION SUMMARY

2.3.1 Reliability and Quality of Laboratory Analytical Data

All soil and water samples were analyzed at the Fort Monmouth Environmental Laboratory, a
New Jersey certified laboratory (Certification No. 13461). Data validation indicates that
analytical data is of acceptable quality and reliability. The data reports indicate that the
appropriate analytical methods were used, holding times were not exceeded, and duplicate and
blank analyses showed good reproducibility. The method detection limits achieved by the
laboratory for the various analytes are below regulatory criteria. Based on this quality assurance
review, all data has been validated and can be considered reliable.

2.3.2 Contamination Summary

The initial historical photograph and records review had identified a number of former structures
and areas of potential concern including several areas of disturbed soil, a coal storage yard,
railroad tracks, and suggestions of a former gasoline station. Evidence of several former
structures and areas of disturbance were also identified during the historical aerial review
conducted as part of this RIR.

At Site 812, the areas of concern appear to be the soils and underlying groundwater. Potential
COC are those that are associated with the suggested gasoline station (VOC and metals). This
background data formed the basis for the environmental investigation program at Site 812.

2.3.3 Significant Events/Seasonal Variation

There were no significant events that influenced sampling procedures during the SI and the RI.
The analytical results show no discernable seasonal variation. It should be noted that although
tidal influences are evident in the tributaries near Site 812, it is unlikely that significant tidal
effects exist in site-specific groundwater elevations.

24  TREATABILITY, BENCH-SCALE AND PILOT-SCALE STUDIES

There were no treatability, bench-scale, or pilot-scale studies done in support of the RI for Site
812. However, hydraulic conductivity tests were conducted to assist in the evaluation of
potential remedial technologies/alternatives.

2.5 DEVELOPMENT OF PERMIT LIMITATIONS

Data has not been collected, to date, to develop permit limitations in support of proposed
remedial actions for Site 812.
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2.6 ECOLOGICAL ASSESSMENT SUMMARY

No streams, ponds, or other surface water habitats exist within the boundaries of the Site 812
area. In addition, based on the extent of the contamination discussed in this Report, it is unlikely
that any contamination has migrated, or will migrate, beyond the boundaries of Site 812.
Ecological assessments were not done as part of the RI of Site 812.
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SECTION 3.0
REMEDIAL INVESTIGATION REPORT

3.1 INVESTIGATION APPROACH

Environmental investigations were implemented at Site 812 to determine the potential impacts
(if any) from past operations conducted in and around Site 812, and if identified, to delineate the
extent of soil and groundwater contamination and determine the need for further action. An SI
was initiated at Site 812 in September 1999 with the installation of soil borings utilizing a mobile
GeoProbe® to evaluate the locations of previous site structures/areas of disturbance identified
during the historical aerial photograph and records review. Soil and groundwater grab samples
were collected from the boring locations and analyzed for VOC, including methyl-tert butyl
ether (MTBE) and methyl-tert-butyl alcohol (MTBA), and lead as potential COC associated with
the suggested gasoline station location. An expanded SI was then conducted on at the Boring B-
5 location on 9 December 1999 and additional soil and aqueous samples were collected and
analyzed for an expanded list of parameters, including TPHC (soils only), VOC, SVOC, PCB,
and Target Analyte List (TAL) metals.

An RI approach was then established based upon the findings of the SI and the NJDEP Technical
Requirements for Site Remediation (NJAC 7:26) that encompassed the installation of additional
soil borings within an expanded sampling grid utilizing a refined list of analytical parameters.
The borings were located on 30 ft centers based on the findings of the SI, the historical aerial
photograph and records review, and the presence of underground utilities to provide further
delineation of the initially identified area as well as surrounding areas that now encompassed
principally parking lots. The intent of the sampling was to obtain a complete soil column from
0-6 inches bgs to the observed water table. A 4-ft split-spoon soil sample was obtained and
screened visually and by using a photoionization detector (PID)/flame-ionization detector (FID).
If contamination was observed or detected by field instrumentation, a sample was collected. If
nothing was visually observed or detected by field screening, a sample was obtained just above
the water table. Groundwater monitoring wells were then located based upon the findings of the
GeoProbe” investigation and installed and sampled in May and June 2000. Slug tests were
performed on several of the wells to determine the characteristics of the shallow groundwater
beneath Site 812.

The RI activities at Site 812 were managed by the DPW and performed by TVS and Versar. The
RI was initiated on 10 December 1999 and field work continued through June 2000. All
analyses were performed and reported by the Fort Monmouth Environmental Laboratory, a
NIDEP-certified testing laboratory (Certification No. 13461). All sampling was performed in
accordance with the methods described in the NJDEP Field Sampling Procedures Manual.
Sampling frequency and parameters analyzed complied with the NJDEP Technical Requirements
for Site Remediation. Fort Monmouth SOPs for the performance of GeoProbe® investigations
and groundwater sampling are provided in Appendix B.

Analytical results were first compared to the respective method detection limit (MDL) and the
Maximum Background Concentrations (MBC) established for the Main Post at Fort Monmouth
(where applicable and appropriate). Analytical results that exceeded the MDL and the MBC
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(where applicable and appropriate) were then compared to the respective NJDEP criteria.
3.2  SITE AND REMEDIAL INVESTIGATION ACTIVITIES

3.2.1 GeoProbe® Investigation

During the RI, soil borings at 162 locations were advanced in a phased approach by TVS
utilizing a mobile GeoProbe®. The collected soil samples were analyzed for VOC and TPHC.
Between December 10, 1999 and February 2000, one hundred sixty three (163) soil borings were
advanced by TVS utilizing a mobile GeoProbe®. The locations of the soil borings are presented
on Figure 4 and are designated as B-0, B-1 through B-162 (excluding B-83 and B-158), B-1A
through B-5A, and 161A. Drilling locations were chosen based on the findings of the
historical aerial photograph review and underground utilities. Retained soil samples were
visually classified at the time of the drilling program. Changes in the soil strata, such as color,
consistency, texture, and grain-size were recorded with depth. Boring logs from the GeoProbe™
investigation are presented in Appendix C. In addition, groundwater samples (referred to as
aqueous samples on the tables and figures) were collected as grab samples from the GeoProbe®
borings and submitted for analysis.

The findings of the GeoProbe®™ soils and groundwater investigation are summarized below.

3.2.1.1 Soils

An SI was initiated in September 1999 with the installation of soil borings B-1 through B-5
utilizing a mobile GeoProbe® to evaluate the observed locations of previous site structures/areas
of disturbance. These five borings were positioned to evaluate the locations of previous site
structures/unknown objects identified during the review of historical aerial photographs (see
Figure 2a). Six soils samples were collected from the five borings and analyzed for VOC,
including methyl-tert butyl ether (MTBE) and methyl-tert-butyl alcohol (MTBA), and lead
representing the potential contaminants associated with a former gasoline station (i.e., leaded
gasoline). Two VOC were detected, and only at Boring B-5, cis-1,2-dichloroethene at 3.7 m/Kg
and tetrachloroethene (PCE) at 0.47 mg/Kg. The two detections were below the respective
RDCSCC of 79 mg/Kg for cis-1,2-dichloroethene and 4 mg/Kg for PCE. Lead was detected at
Boring B-2 at 5.47 mg/Kg, at Boring B-4 at 5.66 mg/Kg, and at Boring B-5 at 601.75 mg/Kg.
The detection at Boring B-5 exceeded the RDCSCC for lead of 400 mg/Kg, but this single
exceedance is less than one order of magnitude greater than the RDCSCC. The sampling depths
and analytical results for analytes with detections above the respective analytical MDL are
presented in Table 1. The analytical results for each sample detected above the respective
RDCSCC have then been bolded in Table 1. The analytical data packages are provided in
Appendix G (under separate cover).

An expanded SI was then conducted at the Boring B-5 location on 9 December 1999 to more
completely evaluate soil conditions at this location by depth. Seven additional soil samples were
collected from the following sample depths: 0-0.5 ft, 1-1.5 ft, 2-2.5 ft, 3-3.5 ft, 4-4.5 ft. 5-5.5 ft,
and 6-6.5 ft and analyzed for VOC, semi-volatile organic compounds (SVOC),

(1) Boring B-5 required a second advancement because of a broken sample container from the original B-5 boring.
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pesticides/polychlorinated biphenyls (PCB), TPHC, and metals. Three VOC were detected in
the seven samples: chloroform, cis-1,2-dichloroethene, and methylene chloride. Chloroform was
detected in three samples ranging from 0.29 to 0.33 mg/Kg, below the RDCSCC of 19 mg/Kg.
Cis-1,2-Dichloroethene was detected in one sample at 0.37 mg/Kg, below the RDCSCC of 79
mg/Kg. Methylene chloride was detected in two soil samples at 0.92 mg/Kg and 2.2 mg/Kg,
below the RDCSCC of 49 mg/Kg. No VOC are identified as COC.

Four SVOC were detected in seven soil samples: bis(2-ethylhexyl)phthalate, chrysene, di-n-
butylphthalate, and pyrene. Bis(2-Ethylhexyl)phthalate was detected in all seven soil samples
ranging from 0.17 to 0.55 mg/Kg, below the RDCSCC of 49 mg/Kg. Chrysene was detected in
one soil sample at 0.11 mg/Kg, below the RDCSCC of 9 mg/Kg. Di-n-Butylphthalate was
detected in all seven soil samples ranging from 0.14 mg/Kg tol.2 mg/Kg, below the RDCSCC of
5,700 mg/Kg. Pyrene was detected in two soil samples at 0.13 and 0.15 mg/Kg, below the
RDCSCC of 1,700 mg/Kg. No SVOC are identified as COC.

TPHC was detected only at the 6-6.5 ft sampling depth at 294.86 mg/Kg, which is below both
the NJDEP criteria for Total VOC of 1,000 mg/Kg or parts per million (ppm) and 10,000 ppm
for Total Organic Compounds (TOC). Three pesticides were detected in the seven soils samples:
4,4’-DDD, 4,4’-DDE, and 4,4’-DDT. 4,4’-DDD was detected in four samples ranging from
0.004 mg/Kg to 0.011 mg/Kg, below the RDCSCC of 3 mg/Kg. 4,4’-DDE was detected in four
samples ranging from 0.004 mg/Kg to 0.01 mg/Kg, below the RDCSCC of 2 mg/Kg. 4,4’-DDT
was detected in four samples ranging from 0.020 mg/Kg to 0.054 mg/Kg, below the RDCSCC of
2 mg/Kg. No PCB were detected in the seven soil samples. TPHC, Pesticides, and PCBs are not
identified as COC.

Twenty metals were detected in each of the seven soil samples: aluminum, antimony, arsenic,
barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, mercury, nickel, potassium, sodium, vanadium, and zinc. Aluminum was detected
ranging from 6,620 mg/Kg to 12,700 mg/Kg, there is no RDCSCC for aluminum. Antimony was
detected ranging from 1.32 mg/Kg to 3.61 mg/Kg, below the RDCSCC of 14 mg/Kg. Arsenic
was detected ranging from 4.89 mg/Kg to 13.8 mg/Kg, below the RDCSCC of 20 mg/Kg.
Barium was detected ranging from 16.6 mg/Kg to 44.7 mg/Kg, below the RDCSCC of 700
mg/Kg. Beryllium was detected ranging from 0.694 mg/Kg to 1.25 mg/Kg, below the RDCSCC
of 2 mg/Kg. Cadmium was detected ranging from 0.483 mg/Kg to 1.08 mg/Kg, below the
RDCSCC of 39 mg/Kg. Calcium was detected ranging from 820 mg/Kg to 5,010 mg/Kg, there
is no RDCSCC for calcium. Chromium was detected ranging from 52.4 mg/Kg to 102 mg/Kg,
there is no RDCSCC for chromium. Cobalt was detected ranging from 1.91 mg/Kg to 4.07
mg/Kg, there is no RDCSCC for cobalt. Copper was detected ranging from 3.08 mg/Kg to 26.0
mg/Kg, below the RDCSCC of 600 mg/Kg. Iron was detected ranging from 20,600 mg/Kg to
37,400 mg/Kg, there is no RDCSCC for iron. Lead was detected ranging from 7.79 mg/Kg to
32.9 mg/Kg, below the RDCSCC of 400 mg/Kg. Magnesium was detected ranging from 2,030
mg/Kg to 4,100 mg/Kg, there is no RDCSCC for magnesium. Manganese was detected ranging
from 43.0 mg/Kg to 118 mg/Kg, there is no RDCSCC for manganese. Mercury was detected
ranging from 0.023 mg/Kg to 0.086 mg/Kg, below the RDCSCC of 14 mg/Kg. Nickel was
detected ranging from 4.83 mg/Kg to 10.1 mg/Kg, below the RDCSCC of 250 mg/Kg.
Potassium was detected ranging from 4,150 mg/Kg to 8,710 mg/Kg, there is no RDCSCC for
potassium. Sodium was detected ranging from 161 mg/Kg to 1,070 mg/Kg, there is no
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RDCSCC for sodium. Vanadium was detected ranging from 35.7 mg/Kg to 70.9 mg/Kg, below
the RDCSCC of 370 mg/Kg. Zinc was detected ranging from 33.8 mg/Kg to 73.4 mg/Kg, below
the RDCSCC of 1,500 mg/Kg.

In summary, the SI and expanded SI failed to identify a distinct source area for soils or define
potential contaminants of concern COC. While VOC, SVOC, TPHC, pesticides, and metals
were all detected in soil samples collected at Boring Location B-5, except for lead during the
initial SI, the detections did not exceed the respective RDCSCC. Lead was detected at Boring
location B-5 in all eight collected samples, but only the sample collected at 7.5 ft bgs exceeded
the RDCSCC of 400 mg/Kg. Given this isolated exceedence of the RDCSCC, which is less than
one order of magnitude greater than the criteria, as well as the depth of the sample location, lead
is not identified as a COC for soils.

Based on the findings of the SI and expanded SI and the NJDEP Technical Requirements For
Site Remediation (NJAC 7:26), the sampling grid was expanded to provide further delineation
during the RI of the area initially identified in the historical aerial photograph review and as well
as surrounding areas that are now principally parking lots. During the RI (10 December 1999
through February 2000), soil samples were collected at varying depths from an additional 162
locations and analyzed for a refined list of parameters that included only VOC and TPHC. The
results of the RI are shown in Table 1, are summarized below, and the sampling locations are
shown on Figure 6a.

Eight VOC were detected in the soil samples collected during the RI: 2-butanone, acetone,
bromodichloromethane, chloroform, cis-1,2-dichloroethene, methylene chloride, toluene, and
xylenes (total). 2-Butanone was detected in 219 of the collected soils samples ranging from 0.61
mg/Kg to 9.3 mg/Kg, with none of the detections exceeding the RDCSCC of 1,000 mg/Kg.
Acetone was detected in 93 of the collected samples ranging from 1.2 mg/Kg to 5.6 mg/Kg, with
none of the detections exceeding the RDCSCC of 1000 mg/Kg. Bromodichloromethane was
detected in two of the collected soil samples at 0.32 mg/Kg and 0.37 mg/Kg, with none of the
detections exceeding the RDCSCC of 11 mg/Kg. Chloroform was detected in 200 of the
collected samples ranging from 0.22 mg/Kg to 0.86 mg/Kg, with none of the detections
exceeding the RDCSCC of 19 mg/Kg. Cis-1,2-Dichloroethene was detected in one of the
collected soil samples at 3.7 mg/Kg, which is below the RDCSCC of 79 mg/Kg. Methylene
chloride was detected in 77 of the collected soil samples ranging from 0.23 mg/Kg to 9.2 mg/Kg,
with none of the detections exceeding the RDCSCC of 49 mg/Kg. Toluene was detected in one
of the collected soil samples at 0.23 mg/Kg, which is below the RDCSCC of 1,000 mg/Kg.

Total xylenes were detected in 2 of the collected soil samples at 0.49 mg/Kg and 1.79 mg/Kg,
with neither detection exceeding the RDCSCC of 410 mg/Kg.

TPHC was detected in 149 of the collected soil samples ranging from 162.24 mg/Kg to 7099.8
mg/Kg, with seven detections exceeding the 1,000 ppm criteria for Total VOC (see the table
below), but not the 10,000 ppm standard for Total Organic Compounds (TOC). Further, as also
shown in the table below, for the seven soil samples with TPHC detections exceeding 1,000
ppm, VOC were only detected at six of the boring locations, and none of the VOC exceeded the
respective RDCSCC. Because VOC were not detected above RDCSCC at those locations where
TPHC concentrations were elevated, neither the TPHC nor the VOC are identified as COC.
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Sample | Sample TPHC VOC Detections NJDEP
Location | Depth | Concentration (mg/Kg) RDCSCC
(ft) (mg/Kg) (mg/Kg)
B61 2.5-3 1,356.52 2-Butanone — 5.8 mg/Kg 1000
Chloroform — 0.65 mg/Kg 19
Methylene Chloride — 0.32 mg/Kg 49
B64 2.5-3 1,194.58 2-Butanone - 5.0 mg/Kg 1000
B71 1-1.5 7,099.8 No VOC Detections -
B106 3-3.5 2,221.44 2-Butanone — 5.1 mg/Kg 1000
B136 45-5 1,042.12 2-Butanone — 1.8 mg/Kg 1000
Acetone — 4.2 mg/Kg 1000
Chloroform — 0.41 mg/Kg 10
B138 45-5 1,905.14 2-Butanone — 1.3 mg/Kg 1000
Chloroform — 0.44 mg/Kg 19
B144 45-5 2,377.56 2-Butanone — 1.6 mg/Kg 1000
Chloroform — 0.46 mg/Kg 19

The detections above the analytical MDL from the GeoProbe® soils investigation for TPHC are
shown on Figure 6a, for VOC on Figure 7a, for SVOC on Figure 8, and for metals on Figure
9. In addition, the detections above the respective RDCSCC have been “” in “red” on
Figures 6 through 9. The results of the expanded soils investigation also failed to identify a
distinct source area or potential contaminants of concern (COC) at Site 812. The findings of the
GeoProbe” soils investigation were evaluated in concert with the GeoProbe® groundwater
investigation to direct the placement of groundwater monitoring wells at Site 812.

3.2.1.2 Groundwater

As previously discussed, the SI was initiated in September 1999 with the installation of soil
borings B-1 through B-5 to evaluate the observed locations of previous site structures/areas of
disturbance (see Figure 2a). Groundwater samples (aqueous samples) were collected as grab
samples from borings B-4 and B-5 and analyzed for VOC, MTBE and MTBA, and lead. The
sampling depths and analytical results for analytes with detections above the respective MDL are
presented in Table 2. The analytical results for each sample detected above the respective
NJDEP GWQC have then been bolded in Table 2. The analytical data packages are provided in
Appendix G (under separate cover).

Two VOC were detected at Boring B-4, ethylbenzene and total xylenes. Ethylbenzene was
detected at 1.29 micrograms per Liter (ug/L), which is below the GWQC of 700 ug/L. Total
xylenes were detected at 4.23 ug/L, which is below the GWQC for total xylenes of 40 ug/L.
Thirteen VOC were detected at Boring B-5 as shown in the table below:
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Summary of VOC detections at Boring B-5

Detected NJDEP GWQC Boring B-5 Boring B-5
VOC (ug/L) September 1999 | December 1999
(ug/L) (ug/L)

1,1-Dichloroethene 2 7.78 6.6
2-Butanone 300 ND 9.04
4-Methyl-2-Pentanone 400 ND 15.23
Acetone 700 3.26 18.82
Benzene 1 12.07 10.13
Carbon Disulfide NLE 2.95 6.13
cis-1,2-Dichloroethene 10 15,879.47 D 7,789.06 D
Ethylbenzene 700 73.64 77.9
tert-Butyl alcohol NLE 74.67 66.36
Tetrachloroethene (PCE) 1 2.74 1.57
Toluene 1000 34.42 34.38
trans-1,2-Dichloroethene 100 1,692.34 D 854.77 D
Trichloroethene (TCE), 1 4.98 2.57
Vinyl Chloride 5 98.13 90.27D
Xylenes(Total) 40 92.33 238.23 D

ND — Not detected.

NLE — No GWQC exists for this analyte.

D — Analytical value from sample dilution.

Exceedences of the GWQC are printed in bold-faced type.

The detections during the SI for 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, PCE, trans-
1,2-dichloroethene, trichloroethene (TCE), VC, and total xylenes also exceeded the respective
GWQC. Additionally, lead was detected in Boring B-4 at 20.4 ug/L and in Boring B-5 at 160.2
ug/L, with both detections exceeding the GWQC for lead of 10 ug/L.

The expanded SI was then conducted at the Boring B-5 location to more completely evaluate this
location by depth. A second boring (also designated Boring B-5) was installed on 9 December
1999 and a groundwater grab sample was taken from this boring at a depth of 7-12 ft bgs and
analyzed for VOC, SVOC, pesticides/PCBs and metals. As shown in the table above, 15 VOC
were detected during the December sampling event. Furthermore, the detections during the
December sampling event for 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, PCE, trans-
1,2-dichloroethene, TCE, VC and xylenes (total) again exceeded the respective GWQC.

Two SVOC were detected during the expanded SI at Boring B-5. Diethyl phthalate and 4-
methyl phenol were detected at 13.25 ug/L and 28.13 ug/L, respectively. The detection for
diethyl phthalate was below the GWQC of 5000 ug/L. 4-Methyl phenol does not have a GWQC.
However, the NJDEP Ground Water Quality Standards (NJAC 7:9-6, Table 2 — Interim Generic
Ground Water Quality Criteria) state that interim criteria may be derived for any constituent, in
accordance with specific methodologies and using a risk assessment approach. The NJDEP
Interim Generic Criteria for Synthetic Organic Chemicals (SOC) lacking evidence of
carcinogenicity and lacking specific or interim specific criteria are to be compared against a
generic criteria of 100 ug/l (SOCs are identified as having "evidence of carcinogenicity" or
"lacking evidence of carcinogenicity" based upon available scienctific evidence.). The detection
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for 4-methyl phenol (which lacks evidence of carcinogenicity) did not exceed the Interim
Generic Criteria for SOCs of 100 ug/l.

There were no detections for pesticides/PCBs during the expanded SI at Boring B-5

Twenty-one metals were detected during the expanded SI at Boring B-5. Aluminum was
detected at 10,400 ug/L, which exceeded the GWQC of 200 ug/L. Antimony was detected at
10.6 ug/L, below the GWQC of 20 ug/L. Arsenic was detected at 12.1 ug/L, which exceeded
the GWQC of 8 ug/L. Barium was detected at 107 ug/L, below the GWQC of 2000 ug/L.
Cadmium was detected at 5.45 ug/L, which exceeded the GWQC of 4 ug/L. Calcium was
detected at 546,000 ug/L, there is no GWQC for calcium. Chromium was detected at 100 ug/L,
which equals the GWQC of 100 ug/L. Cobalt was detected at 4.84 ug/L, there is no GWQC for
cobalt. Copper was detected at 86.5 ug/L, below the GWQC of 1,000 ug/L. Iron was detected
at 21,000 ug/L, which exceeded the GWQC of 300 ug/L. Lead was detected at 289 ug/L, which
exceeded the GWQC of 10 ug/L. Magnesium was detected at 60,800 ug/L, there is no GWQC
for magnesium. Manganese was detected at 213 ug/L, which exceeded the GWQC of 50 ug/L.
Mercury was detected at 0.46 ug/L, which is below the GWQC of 2 ug/L. Nickel was detected
at 17.8 ug/L, below the GWQC of 100 ug/L. Potassium was detected at 75,900 ug/L, there is no
GWQC for potassium. Selenium was detected at 22.8 ug/L, below the GWQC of 50 ug/L.
Silver was detected at 5.46 ug/L, below the GWQC of 20 ug/L. Sodium was detected at 264,000
ug/L, which exceeded the GWQC of 50,000 ug/L. Vanadium was detected at 45.6 ug/L, there
is no GWQC for vanadium. Zinc was detected at 428 ug/L, below the GWQC of 5,000 ug/L.

Based on the results of the SI and the expanded SI, the Boring B-5 location was identified as a
potential source area for VOC and metals groundwater contamination requiring further
evaluation in the planned groundwater monitoring well program at Site 812.

Groundwater samples were then collected as part of the RI starting in December 1999.
Groundwater grab samples were collected from 163 soil boring locations within the expanded
sampling grid at varying depths and analyzed for VOC.

Fifteen VOC were detected in the groundwater samples collected during the RI: 1,1,1-
trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 2-butanone, 2-hexanone, acetone,
benzene, bromoform, chloroform, ethylbenzene, methylene chloride, MTBE, toluene,
trichlorofluoromethane, and xylenes (total).

1,1,1-Tichloroethane was detected at three boring locations ranging from 4.69 ug/L to 84.32
ug/L, with the detection at 84.32 ug/l exceeding the GWQC of 30 ug/L. 1,1-Dichloroethane was
detected at one boring location at 13.13 ug/L, below the GWQC of 70 ug/L. 1,1-Dichloroethene
was detected at one boring location at 1.85 ug/L, below the GWQC of 2 ug/L. 2-Butanone was
detected at five boring locations ranging from 1.62 ug/L to 14.46 ug/L, below the GWQC of 300
ug/L. 2-Hexanone was detected at one boring location at 2.42ug/L, there is no GWQC for 2-
hexanone. Acetone was detected at 28 boring locations ranging from 2 ug/L to 22.59 ug/L,
below the GWQC of 700 ug/L. Benzene was detected at three boring locations ranging from
1.06 ug/L to 4.04 ug/L, with all three of the detections exceeding the GWQC of 1 ug/L.
Bromoform was detected at three boring locations ranging from 3.49 ug/L to 7.58 ug/L, with two
of the detections at 5.6 ug/L. and 7.58 ug/L exceeding the GWQC of 4 ug/L. Chloroform was
detected at three boring locations ranging from 1.35 ug/L to 3.05 ug/L, below the GWQC of 6
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ug/L. Ethylbenzene was detected at five boring locations ranging from 1.2 ug/L to 21.07 ug/L,
below the GWQC of 700 ug/L. Methylene chloride was detected at one boring location at 20.95
ug/L, which exceeded the GWQC of 2 ug/L. MTBE was detected at five boring locations
ranging from 1.56 g/L to 5.78 ug/L, below the GWQC of 70 ug/L. Toluene was detected at three
boring locations ranging from 1.31 ug/L to 6.13 ug/L, below the GWQC of 1000 ug/L.
Trichlorofluoromethane was detected at four boring locations ranging from 1.36 ug/L to
7.86ug/L, there is currently no GWQC for trichlorofluoromethane. Xylenes (total) were detected
at three boring locations ranging from 1.59 ug/L to 7.64 ug/L. The GWQC for total xylenes is
40 ug/L.

In summary, four VOC were detected at concentrations above their respective GWQC at seven
boring locations. The table below lists the four VOC, the boring locations, sample depths, the
exceedences and the respective GWQC.

Sample | Sample Depth VOC Parameter Exceedence | GWQC

Location (ft) (ng/L) (ng/L)
B8 8-13 1,1,1-Trichloroethane 84.32 30
B19 11-16 Methylene Chloride 20.95 2
B41 8-12 Benzene 4.04 1
B62 7-12.5 Benzene 2.0 1
B63 7-12.5 Benzene 1.06 1
B148 5-10 Bromoform 5.6 4
B149 5-10 Bromoform 7.58 4

Note: D — Analytical value from sample dilution.
ng/l — micrograms/liter

In addition to the Boring B-5 location, VOC groundwater contamination was further evaluated in
the groundwater monitoring well program at Site 812

3.2.2 Groundwater Monitoring Wells
3.2.2.1 Groundwater Monitoring Well Installation

To evaluate the groundwater conditions at Site 812, fourteen (14) groundwater monitoring wells
designated as MW-1 through MW-14 were installed during April and May 2000. The well
locations are shown on Figure 10 and were selected based on the results of the GeoProbe® soil
and groundwater investigation, and site history.

Monitoring wells MW-1, MW-2 and MW-3 were installed as deep wells ranging in depth from
50 ft to 52 ft bgs. Monitoring wells MW-4 through MW-14 were then installed as shallow wells
ranging in depth from 7 ft to 19 ft bgs. MW-1 and MW-4 (one deep and one shallow well) were
placed in close proximity to Boring Location B-5. The Boring B-5 location was identified
during the GeoProbe®™ groundwater investigation as a potential source area for VOC and metals
groundwater contamination requiring further evaluation. The remaining wells were placed to
represent other areas of VOC detection identified during the GeoProbe® groundwater
investigation.
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The monitoring wells are constructed of 4-inch ID, Schedule 40 PVC well screens and casings.
The well screens range from 5 ft to 20 ft in length with No. 10 slots (0.010 inch). Table 4
provides specifications for the groundwater monitoring wells.

The monitoring wells were installed in accordance with the Monitor Well Requirements for
Unconsolidated Aquifers (NJDEP Field Sampling Procedures Manual). The well logs and
construction details are provided in Appendix C. After completion of the monitoring wells,
casing elevations and horizontal locations were determined by a New Jersey-licensed surveyor.
The survey information is presented on the Well Certification Forms and Form B’s provided in
Appendix C.

Based on the drilling logs, Site 812 is underlain by two distinct stratigraphic units. The
uppermost unit is generally a sand and gravel material with trace amounts of silt. This unit is
approximately 25 ft in thickness. This unit is underlain by a gradational uniform silt layer, the
thickness of which exceeded the depth of the RI efforts. Fill material consisting of bricks, wood
debris, and concrete were identified in the area of boring B-5, MW-1, and MW-4. This fill
material is approximately seven ft deep and begins at grade. A geologic cross section of Site 812
is presented in Figure 11.

Regional groundwater flow directions are generally southeastward in both shallow and deep water
bearing units.

Locally, in the Tinton Sand unit and Red Bank Sand unit the groundwater flow is in the
northwesterly direction. Grassy, precipitation-recharge zones extend east, south and southeast of
Building 812, while north, west and northwest of Building 812 the ground surface is entirely
covered by parking lots and other buildings. The lack of recharge creates a depression in the
water table beneath the covered areas and consequently the groundwater is diverted in a
northwesterly direction, toward Husky Brook, the natural local discharge area.

3.2.2.2 Groundwater Results

This section presents the laboratory analyses performed on the groundwater samples and the
quantitative results. A qualitative evaluation of the results is provided in Section 3.3.

Two rounds of groundwater sampling (May and June 2000) were collected from the fourteen
newly installed monitoring wells. During each sampling event, groundwater depth
measurements were recorded and groundwater elevations were calculated to determine apparent
groundwater flow direction (see Figures 10 and 11). Table 4 presents this data in tabular
format. Based on these data, it was determined that groundwater flows in a northerly direction.

Groundwater samples (collected from MW-1 through MW-14) were analyzed for VOC, SVOC,
pesticides/PCB, and metals during each of two sampling events (May and June 2000). Results of
these analyses are presented on Table 3 and are discussed below.

Volatile Organic Compounds

A total of 19 VOC were detected in five monitoring wells (MW-04, MW-05, MW-07, and MW-
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09) at Site 812 during the May and June 2000 sampling events. A summary of the detections by

VOC is provided below.

Carbon disulfide was detected at MW-04 during both sampling events at 20.25 ug/L and 8.43
ug/l, respectively, and at MW-08 during the May sampling event at 1.79 ug/L. There is no

established GWQC for carbon disulfide.

Chloroform was detected at MW-08 during both sampling events at 3.0 ug/L and 1.32 ug/L,
respectively, and at MW-09 during the May sampling event at 1.55 ug/L. The three detections
for chloroform are all below the respective GWQC of 6 ug/L

1,1-Dichloroethane was detected at two monitoring wells; MW-05 during the June sampling
event at 3.64 ug/L, and MW-07 during the May sampling event at 3.62 ug/L. Both of these
detections are below the respective GWQC of 70 ug/L.

1,1,1-Trichloroethane (TCA) was detected during both sampling events at two monitoring wells;
MW-05 at 10.09 ug/L and 43.71 ug/L, and MW-07 at 41.84 ug/L and 6.36 ug/L. The June
detection at MW-05 (43.71 ug/L) and the May detection at MW-07 (41.84 ug/L) both exceeded

the GWQC for TCA of 30 ug/L.

A total of 16 VOC were detected at MW-04 during both sampling events: 1,1-dichloroethene,
acetone, carbon disulfide, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 2-butanone, benzene,
trichloroethene, 4-methyl-2-pentanone, toluene, tetrachloroethene, 2-hexanone, ethylbenzene,
m+p-xylenes, and o-xylene and vinyl chloride (VC). Carbon disulfide (addressed previously), 2-
hexanone, m+p-xylenes, and o-xylene do not have established GWQC. However, a GWQC of
40 ug/L does exist for Total Xylenes (i.e., the sum of o+m+p-xylenes).

Seven of the 16 VOC were detected above their respective GWQC during both sampling events
and the cumulative results of m+p-xylenes, and o-xylene exceeded the GWQC during both

sampling events (see the table below).

Monitoring Well MW-4 May 2000 June 2000 NJDEP
VOC detected above GWQC Result Result GWQC
(ng/L) (ng/L) (ng/L)
1,1-dichloroethene 6.51 8.11 2
Cis-1,2-dichloroethene 10,397.69D' | 10,436.18 D' 10
Trans-1,2-dichloroethene 615.87 D! 450.06 D' 100
Benzene 8.84 9.99 1
Trichloroethene 5.25 4.7 1
Tetrachloroethene 2.35 2.64 1
Vinyl Chloride 126.45 D' 147.57 D' 5
Total Xylenes * 556.55 657.18 40

Note (1): D — Analytical value from sample dilution.
Note (2): GWQC do not exist separately for m+p-xylenes and o-xylene.

Given the exceedences of the respective GWQC during both sampling events at MW-04, MW-
05, and MW-07, the following seven VOC and total xylenes are identified as COC at Site 812:
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1,1,1-trichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
benzene, trichloroethene, tetrachloroethene, and VC. Figure 10 shows the detections from the
groundwater monitoring program at Site 812 for the identified COC. The analytical results for
each sample detected above the respective GWQC have then been highlighted on Figure 10.

Semi-Volatile Organic Compounds

SVOC were detected in four monitoring wells (MW-03, MW-04, MW-10, and MW-12) and only
during the June 2000 sampling event at Site 812. At MW-03, butylbenzylphthalate was detected
at 3.47 ug/L, which is below the respective GWQC of 100 ug/L. At MW-04, five SVOC were
detected. Phenol was detected at 38.32 ug/L, which is below the respective GWQC of 4000
ug/L. In addition, 2-methylphenol was detected at 13.13 ug/L, 4-methylphenol was detected at
43.05 ug/L, naphthalene was detected at 38.76 ug/L, and 2-methylnaphthalene was detected at
19.13 ug/L. There is currently no established GWQC for 2-methylphenol, 4-methylphenol,
naphthalene, and 2-methylnaphthalene. Bis(2-Ethylhexyl)phthalate was detected at MW-10 and
MW-12 at 3.08 ug/L and 12.01 ug/L, respectively. Both detections are below the respective
GWQC of 30 ug/L.

There are no SVOC identified as COC at Site 812.
Pesticides/PCB

There were no pesticides or PCB detected during either sampling event at any of the
groundwater monitoring wells. Therefore, pesticides and PCB are not COC at Site 812.

Metals

Twenty-two (22) metals were detected during the two groundwater sampling rounds performed
at Site 812 (May 2000 and June 2000). Of the 22 metals detected, seven metals (antimony,
calcium, cobalt, magnesium, potassium, thallium, and vanadium) were measured at
concentrations below their respective NJDEP GWQC or no GWQC exists for the specified
metal. The 15 remaining metals detected during the sampling events (aluminum, arsenic,
barium, beryllium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel,
selenium, sodium, and zinc) were detected above their respective NJDEP GWQC. As presented
in the SI Report (WESTON, 1995), 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. 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 site. Using a low flow sampling methodology to reduce the
presence of entrained sediment yielded substantial reductions in the dissolved phase
concentrations of metals, particularly for the constituents regarded as “non-native” (i.e., arsenic,
antimony, beryllium, cadmium, chromium, cobalt, lead, mercury, selenium, silver, thallium,
vanadium). Significant decreases in the concentrations of naturally occurring metals also were
observed, including aluminum, barium, calcium, copper, iron, magnesium, manganese, nickel,
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potassium, sodium, and zinc. However, the native metal constituents (i.e., those indigenous to
the soil types present at Fort Monmouth) were consistently present in the groundwater, even
when the low-flow sampling methodology was employed.

The metals that were detected at concentrations exceeding the New Jersey GWQC are
distinguished below into background and non-native metals. The indigenous metals are
compared to the Main Post Maximum Background Concentrations (MBC), presented below.
The non-native metals are discussed in relation to the New Jersey GWQC only.

Fort Monmouth Main Post — Maximum Background Concentrations (MBC) for Native Metals

Fort Monmouth — Main Post Maximum Background
Metals (Total) Concentrations (ug/L)
Aluminum 121,000
Antimony 20.7
Barium 699
Beryllium 2.1
Calcium 45,400
Cobalt 18.3
Copper 65.6
Iron 431,000
Magnesium 62,700
Manganese 331
Nickel 187
Potassium 137,000
Sodium 21,500
Thallium 5.5
Vanadium 108
Zinc 233

Source: Table 4.1-6, WESTON, 1995

Of the 15 metals detected that exceeded the NJDEP GWQC, nine metals (aluminum, barium,
beryllium, copper, iron, manganese, nickel, sodium, and zinc) are common background
constituents in Monmouth County and the Main Post area soils. For these native metals, the
groundwater analytical results are compared to the respective MBC. There were six non-native
metals that exceeded the NJDEP GWQC (arsenic, cadmium, chromium, lead, mercury, and
selenium). The analytical results for each of these 15 metals are discussed below.

Background Metals:

Aluminum was detected in each of the 28 monitoring well samples (two sampling events at each
of the 14 monitoring wells) at concentrations above the NJDEP GWQC of 200 ug/L. Aluminum
was detected in one of the 28 samples at a concentration above the MBC of 121,000 ug/L. In
May 2000, aluminum was detected in MW-4 at a concentration of 408,000 ug/L. Based upon
this single exceedence of the MBC, aluminum is not identified as a COC.

Barium was detected in one of the 28 monitoring well samples at a concentration above both the
NJDEP GWQC of 2,000 ug/L and the MBC of 699 ug/L. In May 2000, barium was detected in
MW-4 at a concentration of 4,250 ug/L. Based upon this single exceedence of the GWQC and
the MBC, barium is not identified as a COC.
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Beryllium was detected in two of the samples collected from monitoring well MW-4 at
concentrations above the NJDEP GWQC of 20 ug/L and the MBC of 2.1 ug/L. In May and June
2000, beryllium was detected at well MW-4 at concentrations of 46.7 and 6.02 ug/L,
respectively. Based upon the single exceedence of the GWQC, and the MBC, beryllium is not
identified as a COC.

Copper was detected in one of the 28 monitoring well samples at a concentration above both the
NJDEP GWQC of 1,000 ug/L and the MBC of 65.6 ug/L. In May 2000, copper was detected in
MW-4 at a concentration of 1,670 ug/L. Based upon this single exceedence of the GWQC and
the MBC, copper is not identified as a COC.

Iron was detected in each of the 28 monitoring well samples (two sampling events at each of the
14 monitoring wells) at concentrations above the NJDEP GWQC of 300 ug/L. Iron was detected
in one of the 28 samples at a concentration greater than the MBC of 431,000 ug/L. In May 2000,
iron was detected in MW-4 at a concentration of 1,360,000 ug/L. Based upon this single
exceedence of the MBC, iron is not identified as a COC.

Manganese was detected in 22 of the 28 monitoring well samples at concentrations above the
NIDEP GWQC of 50 ug/L. In six of the 28 samples (two samples each from MW-4, MW-9
and MW-10), manganese was detected at the following concentrations above the MBC of 331
ug/L:

¢ In May and June 2000, manganese was detected in MW-4 at concentrations of 4,510 and
590 ug/L, respectively, exceeding both the GWQC and the MBC.

e In May and June 2000, manganese was detected in MW-9 at concentrations of 772 and
698 ug/L, respectively, exceeding both the GWQC and the MBC.

e In May and June 2000, manganese was detected in MW-10 at concentrations of 470 and
499 ug/L, respectively, exceeding both the GWQC and the MBC.

Based upon the magnitude of the exceedences and the low frequency of occurrences of
manganese in groundwater at the site, manganese is not identified as a COC.

Nickel was detected in one of the 28 monitoring well samples at a concentration above both the
NIDEP GWQC of 100 ug/L and the MBC of 187 ug/L. In May 2000, nickel was detected in
MW-4 at a concentration of 495 ug/L. Based upon this single exceedence of the GWQC and the
MBC, nickel is not identified as a COC.

Sodium was detected in 11 monitoring well samples ( two samples each from MW-4, MW-5,
MW-7, MW-8, MW-14, and one sample from MW-10) at concentrations above the NJDEP
GWQC of 50,000 ug/L and the MBC of 21,500 ug/L, as follows:

e In May and June 2000, sodium was detected in MW-4 at concentrations of 225,000 and
185,000 ug/L, respectively, exceeding both the GWQC and the MBC.

¢ In May and June 2000, sodium was detected in MW-5 at concentrations of 61,800 and
85,200 ug/L, respectively, exceeding both the GWQC and the MBC.

e In May and June 2000, sodium was detected in MW-7 at concentrations of 85,500 and
64,100 ug/L, respectively, exceeding both the GWQC and the MBC.
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e In June 2000, sodium was detected in MW-10 at a concentration of 52,800 ug/L,
exceeding both the GWQC and the MBC.

¢ In May and June 2000, sodium was detected in MW-14 at concentrations of 77,10 and
71,100 ug/L, respectively, exceeding both the GWQC and the MBC.

Based upon the magnitude of the exceedences and the frequency of occurrences of sodium in
groundwater at the site, as well as the high potential for saltwater/tidal influences on water
quality, sodium is not identified as a COC.

Zinc was detected in one of the 28 monitoring well samples at a concentration above both the
NIDEP GWQC of 5,000 ug/L and the MBC of 223 ug/L. In May 2000, zinc was detected in
MW-4 at a concentration of 27,000 ug/L. Based upon this single exceedence of the GWQC and
the MBC, zinc is not identified as a COC.

Non-Native Metals:

Arsenic was detected above the NJDEP GWQC of 8 ug/L in the following three monitoring well
samples collected from two distinct monitoring wells:

e In May 2000, arsenic was detected in MW-1 at a concentration of 9.26 ug/L.
e In May and June 2000, arsenic was detected in MW-4 at concentrations of 546 and 88.4
ug/L, respectively.

Cadmium was detected in two samples collected from monitoring well MW-4 at concentrations
above the NJDEP GWQC of 4 ug/L:

e In May and June 2000, cadmium was detected at concentrations of 145 and 18.6 ug/L,
respectively.

Chromium was detected in two samples collected from monitoring well MW-4 at
concentrations above the NJDEP GWQC of 100 ug/L.

e In May and June 2000, chromium was detected in MW-4 at concentrations of 3,250 and
454 ug/L, respectively.

Lead was detected in nine of the 28 monitoring well samples at concentrations above the NJDEP
GWQC of 10 ug/L:

e In May 2000, lead was detected in MW-1 at a concentration of 11.1 ug/L.

e In May 2000, lead was detected in MW-3 at a concentration of 25.7 ug/L.

e In May and June 2000, lead was detected in MW-4 at concentrations of 17,600 and 2,400
ug/L, respectively.

e In May 2000, lead was detected in MW-9 at a concentration of 12.7 ug/L.

e InJune 2000, lead was detected in MW-12 at a concentration of 60.8 ug/L.

e In June 2000, lead was detected in MW-13 at a concentration of 14.4 ug/L.
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Mercury was detected in one of the 28 monitoring well samples at a concentration exceeding
the NJDEP GWQC of 2 ug/L:

e In May 2000, mercury was detected in MW-4 at a concentrations of 3.8 ug/L.

Selenium was detected in one of the 28 monitoring well samples at a concentration exceeding
the NJDEP GWQC of 50 ug/I:

e In May 2000, selenium was detected in MW-4 at a concentration of 75.1 ug/L.

During evaluation of Quarterly Groundwater Monitoring Program results performed at other
locations at Fort Monmouth, the DPW has attempted to determine if the detected metal
concentrations observed in the groundwater samples are a function of contaminated sediments
entrained in the monitoring well during the course of well purging and sampling activities, or an
accurate representation of aquifer/groundwater conditions. The DPW proposed to sample
various wells throughout the Main Post area using a low flow sampling technique. The proposal
was accepted by the NJDEP, and the DPW performed low flow sampling at several other sites
within the Main Post area. The results of the low flow sampling have shown that the reported
metal concentrations are most likely attributable to sediment entrained in the samples during the
sampling event, and are not representative of actual groundwater conditions. This result is
particularly true for the metals regarded as uncharacteristic (i.e., non-native) of the site soils
(arsenic, antimony, beryllium, cadmium, chromium, cobalt, lead, mercury, selenium, silver,
thallium, vanadium). Significant reductions in the concentrations of metals also have been
observed for many of the more commonly occurring soil constituents, such as aluminum, barium,
calcium, copper, iron, magnesium, manganese, nickel, potassium, sodium, and zinc. However,
the more common constituents are consistently observed in groundwater, even when the low-
flow sampling methodology is used. The DPW expects that similar results will prevail at Site
812, and will begin using the low-flow sampling approach to substantiate the assumption that the
detected metals are not contaminants at Site 812. A long-term groundwater monitoring program
encompassing low flow sampling will be included as part of the remedial action program for the
site, which will allow the DPW to prove this assertion. In addition, lead results for two
subsequent Quarterly sampling events (September and December 1999) at MW-4 were as
follows: 36.3 ug/L and 38.6 ug/L. While these results still exceed the respective GWQC of 10
ug/L, they represent successive detections that are an order-of-magnitude lower than the first two
Quarterly results for lead at MW-4, and suggest that the low-flow sampling methodology may
eliminate lead as a potential COC in groundwater at MW-4.

Based on the magnitude of the exceedences, the frequency of occurrences, and the wide-ranging
results for the non-native metals, no single metal constituent is identified as a COC at Site 812.
Furthermore, the proposed long-term groundwater monitoring program will recommend the use
of low-flow sampling to ensure that the detected metals are not contaminants. Therefore,
arsenic, cadmium, chromium, lead, mercury and selenium are not given further consideration in
this RIR/RAW.

3.2.3 Hydraulic Conductivity Testing

Rising-head aquifer hydraulic conductivity tests (slug tests) were conducted in wells MW-2,
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MW-3, MW-5, MW-8, and MW-12 on May 19, 2000. Each test was conducted by inserting a
bailer of known volume into the well and then quickly withdrawing the bailer while monitoring
the dynamic water level. The test was continued until the water level recovered to at least 80
percent of the initial static level. The water level was monitored using an electronic data
recorder linked to pressure transducer.

Water-level data from slug tests were analyzed by two methods: (1) the method developed by
Bouwer (Bouwer and Rice, 1976; Bouwer, 1989); and (2) the Hvorslev method (Hvorslev,
1951). The equations used for these methods, the input parameters used for each test, and graphs
of the data are presented in Appendix D. The two methods yielded comparable results,
discussed in the following paragraphs.

3.2.3.1 Shallow Wells (MW-5, MW-8, and MW-12)

Using the Bouwer and Rice method, hydraulic conductivity was determined to range from
8.34E-04 centimeters per second (cm/sec) to 2.28E-03 cm/sec (2.36 to 6.46 ft per day (ft/d)),
with an arithmetic mean of 1.50E-03 cm/sec (4.25 ft/d). Using the Hvorslev method, it was
found to range from 7.52E-04 cm/sec to 2.82E-03 cm/sec (2.13 to 7.99 ft/d), with an arithmetic
mean of 1.63E-03 cm/sec (4.62 ft/d). The average hydraulic conductivity for shallow wells is
1.56E-03 cm/sec (4.42 ft day). These values are consistent with the hydrogeologic conditions
encountered at the Site.

3.2.3.2 Deep Wells (MW-2 and MW-3)

Using the Bouwer and Rice method, hydraulic conductivity was found to range from 2.49E-04
cm/sec to 2.74E-04 cm/sec (0.71 to 0.78 ft/d), with an arithmetic mean of 2.63-04 cm/sec (0.75
ft/d). Using the Hvorslev method, it was found to range from 2.75E-04 cm/sec to 3.36E-04
cm/sec (0.78 to 0.95 ft/d), with an arithmetic mean of 3.05E-04 cm/sec (0.86 ft/d).

The average hydraulic conductivity for deep wells is 2.84E-04 cm/sec (0.81 ft/day). Again,
these values are consistent with the hydrogeologic conditions encountered at Site 812.]

3.2.4 Sensitive Receptors & Well Search Summary

Searches were performed using various databases and historical information to identify sensitive
receptors and groundwater wells that may be potentially affected by soil and groundwater
conditions at Site 812. Groundwater quality data from the monitoring wells at the Site indicate
that organic compounds and metals were detected in concentrations above the New Jersey
GWQC. Based on hydrogeologic principles, groundwater flow could result in the migration of
contaminants to potential downgradient receptors.

An Offsite Receptor Report (dated 27 June 2000) was prepared for Site 812 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
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Allocation was performed. The search was performed for a one mile radius surrounding the
center point of Site 812. A copy of the sensitive receptor survey is provided in Appendix E and
a copy of the Well Search Summary is provided in Appendix F.

The results of the well search summary identified 228 database records within a one-mile radius
of Site 812, and include the following relevant wells:

e Monitoring Wells: 159 monitoring wells were identified within one mile of Site 812.
The well depths ranged from 4 to 50 ft.

e Domestic Wells: 32 total domestic wells were identified within one mile of Site 812.
The well depths ranged from 46 to 350 ft.

e Irrigation Wells — 8 irrigation wells were identified within one mile of Site 812. The
wells ranged from 20 — 200 ft.

e Public Supply Wells — No public supply, public non-community, or non-public [supply]
wells were identified within one mile of Site 812.

Regarding potential human and ecological receptors, the most proximate sensitive receptor is
Husky Brook which flows north of Site 812. The database search results indicate that two
schools (Steelman School and Meadowbrook Elementary School) are located within one-mile
south-southeast of Site 812. These schools are not receptors for the groundwater migration
pathway because groundwater use has not been documented and the schools are located opposite
the direction of natural groundwater flow.

In the case of Site 812, potential receptors are not expected to be impacted because of the
following:

1. Site 812 is located on an Army-controlled installation that restricts access to the site. The
majority of the site is paved. No surface water bodies (i.e., creeks, ponds, wetlands, etc.)
traverse Site 812.

2. Based upon the findings of the well search, no public supply, public non-community, or
non- public [supply] wells are identified within one mile of Site 812. Further, there are
no domestic, irrigation, industrial, or supply wells existing within the boundaries of Site
812, nor will any be installed in the future. Since no groundwater use is occurring or is
anticipated to occur, the groundwater beneath the Site 812 is not considered to be a
potential receptor pathway.

3. There are no expected concerns regarding direct human exposure to impacted soils. The
majority of the Site is paved. No VOC were detected in soil above the RDCSCC and the
relatively low concentrations of dissolved phase VOC and the absence of free product
suggest that accumulation and migration of hazardous vapors is highly unlikely. The
current institutional controls will be maintained to limit direct contact with the Site.

3.3 SUMMARY AND DISCUSION (SITE CONCEPTUAL MODEL)
3.3.1 Hydrogeologic Characteristics

Based on the subsurface investigation program, the Site is underlain by two distinct stratigraphic
units. The uppermost unit is generally a sand and gravel material with trace amounts of silt.
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This unit is approximately 25 ft thick, and is underlain by a gradational uniform silt layer, the
thickness of which exceeded the depth of our exploration. Fill material consisting of bricks,
wood debris, and concrete was identified in the area of boring B-5, MW-1, and MW-4. This fill
material is approximately seven ft deep and begins at grade. A geologic cross-section is
presented in Figure 11.

Water level measurements collected in May and June of 2000 (see Figures 12 and 13) suggest
that groundwater flows to the north. Depth to water from the ground surface ranges from 4.11 ft
bgs to 11.03 ft bgs. Anomalies in the water level data were noted for wells MW-4, MW-5, and
MW-7. These anomalies are likely the result of fill material, underground utilities, or well
construction that have altered the static water level in the proximity of these wells. This is
evident in MW-4, which is screened in fill material and exhibits a perched water condition
within the fill (see Figure 11). This results in a questionable high water level elevation. A large
portion of the Site is paved, thereby diminishing infiltration and percolation of precipitation and
surface runoff. However, there are landscaped areas on the Site that allow precipitation to
infiltrate. This is evident over the fill material proximate to the locations of MW-1, MW-4, and
boring B-5. Precipitation would likely maintain the perched water table condition.

Based on the water level measurements in the deep wells (MW-1, MW-2, and MW-3) when
compared to the adjacent shallow wells, there appears to be a single water-bearing zone,
although the lower reaches of the unconfined aquifer may have a reduced permeability based on
the hydraulic conductivity tests. In general, the hydraulic conductivities (K) of the deeper wells
(MW-2 and MW-3) were less than the shallow wells (MW-8 and MW-12). Note that MW-5 has
anomalous water level data (possibly due to the fill material). It is not representative of the
shallow zone conductivity and, subsequently, was not used for comparison.

Based on the proximity of the Site to tidal estuaries, the Site is likely minimally influenced by
tidal fluctuations; however, a quantitative evaluation was not conducted as part of this study.

3.3.2 Contaminant Distribution
Soil

No VOC were detected in soil above the RDCSCC standard. Therefore, it is unlikely that a
significant source area of contamination exists on the Site. The existence of free product
(NAPL) is unlikely and was not discovered during any investigation activities.

No SVOC were detected above the respective RDCSCC in the soil samples collected from B-5.

TPHC contamination was identified at seven locations (B-61, B-64, B-71, B-106, B-136, B-138,
and B-144). The concentration of the contamination ranged from 1,042.12 mg/Kg to 7,099.80
mg/Kg and occurred in the uppermost 1 to 5 ft of soil. No associated VOC concentrations were
identified at these locations suggesting that the TPHC contaminants are likely the result of
heavier hydrocarbons such as oil and grease, fuel oil, diesel fuel, or similar petroleum
compounds. The distribution of TPHC contamination in the soil suggests isolated areas of
impact. Several areas of TPHC contamination exist proximate to the Site of the apparent historic
fuel station (MW-61, MW-71, and MW-106), suggesting that past operations near this area could
be the source of the TPHC contamination. However, none of the TPHC concentrations
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encountered at the Site exceeded the 10,000 mg/Kg standard for TOC, and as a result, TPHC is
not identified as a COC.

During the SI, lead was detected at Boring B-5 at 601.75 mg/Kg which exceeds the respective
RDCSCC of 400 mg/Kg by less than one order of magnitude. TAL metals (which includes lead)
were then analyzed at the Boring B-5 location during the expanded SI and no detections above
the respective RDCSCC were reported. Metals were then not included in the RI and are not
considered a COC.

Groundwater

The results of the SI and the expanded SI identified the Boring B-5 location as a potential source
area for VOC and metals groundwater contamination requiring further investigation. In addition,
VOC were detected during the RI at concentrations above their respective GWQC at seven
boring locations (Boring Nos. 8, 19. 41, 62, 63, 148, and 149). These detections formed the
basis for the planning and implementation of the groundwater installation and monitoring
program at Site 812.

Groundwater samples (collected from MW-1 through MW-14) were analyzed for VOC, SVOC,
pesticides/PCB, and metals during each of two sampling events (May and June 2000). A total of
19 VOC were detected in five monitoring wells (MW-04, MW-05, MW-07, and MW-09) during
the May and June 2000 sampling events. Seven of the 16 VOC were detected above their
respective GWQC during both sampling events and the cumulative results of m+p-xylenes, and
o-xylene exceeded the GWQC during both sampling events. Given the exceedences of the
respective GWQC during both sampling events at MW-04, MW-05, and MW-07, the following
seven VOC and total xylenes are identified as COC at Site 812: 1,1,1-trichloroethane, 1,1-
dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, benzene, trichloroethene,
tetrachloroethene, and VC.

No SVOC or pesticides/PCB were detected above respective GWQC in any of the wells sampled
and are not identified as COC at Site 812.

Metals concentrations above New Jersey GWQC were detected in all of the groundwater
samples; however, the majority of these metals are consistent with the mineralogy of the
geologic formations. Elevated concentrations of aluminum, calcium, iron, magnesium,
manganese, potassium, and sodium were detected. These compounds can all be attributed to the
natural geologic and hydrogeologic conditions at the Site, as described above.

Cadmium, chromium, copper, lead, and mercury were all identified in the MW-4 sample.
However, concentrations have fluctuated near or below the GWQC based on the two sampling
events. Future, low-flow groundwater monitoring will be used to assess if these metals are due
to suspended sediments in the groundwater samples.

Lead was identified above New Jersey GWQC in several of the other monitoring well locations
(MW-1, MW-5, MW-9, MW-12, and MW-13); however, the concentrations did not significantly
exceed the GWQC. It is possible that the lead is naturally occurring because of the geologic
mineralogy, or higher concentrations were induced as the result of the sampling procedure (i.e.,
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turbidity). As previously discussed, future low-flow sampling events will be used to evaluate the
significance, if any, of the detected lead.

Primarily based on VOC results of the RI, three areas of environmental impact have been
defined at three separate well locations (MW-4, MW-5, and MW-7). These well locations were
identified with contaminant concentrations exceeding the GWQC. For remedial purposes, three
separate Areas of Concern have been defined: Area 1 for MW-4, Area 2 for MW-5, and Area 3
for MW-7 (see Figure 10 for the locations and contaminant concentrations and Figure 14 for the
defined Areas of Concern).

Areal - MW-4

MW-4 and the proximate groundwater grab sample at Boring B-5 detected VOC contaminant
concentrations, consisting primarily of cis-1,2-dichlorethene and, to a lesser degree, trans-1,2-
dichloroethene, VC, trichloroethene, 1,1-dichloroethene, PCE, and total xylenes. Benzene was
also identified at this location slightly above the GWQC. While concentrations of these VOC
exceed the respective GWQC, groundwater grab samples collected in several borings (B-43, B-
44, B-45, B-46,B-47, B-59, and B-71),located adjacent to MW-5 and Boring B-5 contained only
one VOC detection (Boring B-7 for toluene at 1.47 ug/L) that was below the GWQC, suggesting
that the extent of the migration is laterally limited.

The contamination observed at MW-4 appears to be confined to the fill material in which MW-4
is screened (see Figure 11). A suspect high water level is exhibited in this well suggesting
perched water table conditions within the fill material. Based on the geologic data (i.e., the
presence and extent of fill material) coupled with the elevated VOC concentrations in this zone,
it is likely that the perched water within the fill material or the fill material itself is the source of
the contamination. The vertical extent of this contamination is limited to the upper sandy zone,
since the sample collected from a well (MW-1) located near MW-4 and screened directly below
this zone had no detectable concentrations of VOC constituents. The black silt (strata in which
MW-1 is screened) may be acting as a semi-impermeable barrier, preventing the downward
migration of the dissolved phase contaminants from the upper zone (see Figure 11).

Anomalous concentrations of bromoform were identified in aqueous samples B-148 and B-149.
These concentrations barely exceed the New Jersey GWQC and do not cause significant
environmental concern. In addition, a groundwater monitoring well (MW-12) was located in the
vicinity of these borings and no VOC were detected during the May and June 2000 sampling
events. The concentrations of the chlorinated solvents identified in MW-4 are well below the
solubility of those compounds in water, suggesting that no DNAPL exists. In addition, no
detectable PID measurements were recorded in MW-1 below the contaminated fill zone, further
supporting the absence of dense non-aqueous phase liquids (DNAPL).

In summary, based on the distribution of groundwater contamination in this area, a limited
source of contamination may exist within the fill material, resulting in contamination of the
perched water within this material. The contaminated perched water then infiltrates downward
into the sandy zone diminishing in concentration with depth because of dispersion and dilution.
The apparent extent of groundwater contamination is minimal and significant migration is
absent, both horizontally and vertically.
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Area 2 - MW-5

Concentrations of 1,1,1-TCA were detected at MW-5 during the May and June 2000 sampling
events at 10.09 ug/L and 43.71 ug/L, respectively and at the proximate groundwater grab sample
collected at Boring B-8 (84.32 ug/L). The June groundwater detection at MW-5 and the
groundwater grab sample at Boring B-8 both exceed the New Jersey GWQC for 1,1,1-TCA of 30
ug/L. Contaminant concentrations may decline to less than the New Jersey GWQC by natural
degradation processes and dilution if the area remains undisturbed. Groundwater grab samples
collected in several borings (B-7, B-15, B-16, B-23, and B-24) adjacent to the periphery of the
impacted area contained only one detection of 1,1,1-TCA (Boring B-7 at 7.41 ug/L) that was
below the GWQC, suggesting that the extent of the migration is laterally limited. Similar to the
MW-1 area, the vertical extent of contamination is likely impeded by the presence of the silt
layer at approximately 25 ft bgs.

Area 3 - MW-7

Concentrations of 1,1,1-TCA were detected at MW-7 during the May and June 2000 sampling
events at 41.84 ug/L and 6.36 ug/L, respectively with the May result exceeding the GWQC of 30
ug/L. Groundwater grab samples collected in several borings adjacent to the periphery of the
impacted area (Borings B-41, B-42, B-161A, and B-162) contained only one detection of 1,1,1-
TCA (Boring B-42 at 4.69 ug/L) that was below the GWQC, suggesting that the extent of the
migration is laterally limited. Concentrations may decline to less than the New Jersey GWQC
by natural degradation processes and dilution if the area remains undisturbed. Similar to the
MW-1 area, the vertical extent of contamination is likely impeded by the presence of the silt
layer at approximately 25 ft bgs.

The data from the most recent sampling indicate that the following VOC analytes are present at
concentrations above the GWQC in one or more wells: (1) benzene; (2) 1,1,1-trichloroethane,
and (3) tetrachloroethene and its daughter products (trichloroethene, cis-1,2-dichloroethene and
VC). The results of the groundwater monitoring program show that VOC concentrations have
decreased over time and have not migrated off-site. The fact that there is no increase in
concentrations of the contaminants detected above the GWQC with time indicates that no new
sources of contamination have impacted the plume. It should be noted that groundwater is the
only apparent media that has been impacted. Soils appear relatively clean suggesting a small
source area of contamination.

The results of the monitoring program at Site 812 indicate that the groundwater contaminant
plume is relatively stable and exists in three defined areas: (1) Area 1 (MW-4); (2) Area 2 (MW-
5); and Area 3 (MW-7). Evaluation of the soil and groundwater data indicates that Area 1
contaminants (cis-1,2-dichloroethene) are unrelated to the Area 2 and 3 contaminants (1,1,1-
trichloroethane), and that the Area 1 plume is more likely to result in the migration of
contaminants with time.

Monitoring wells MW-5 and MW-7 (Areas 2 and 3) have each been impacted by the same
contaminant (1,1, 1-trichloroethane), potentially the result of the same source material. Through
natural degradation or dilution, the low-level contamination in these areas will quickly degrade
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to concentrations below New Jersey GWQC. Based on the results of borings proximate to MW-
5 and MW-7, it is unlikely that the extent of contamination extends significantly beyond the
actual sampling locations of MW-5 and MW-7. Treatment of soil and/or groundwater at these
locations is arguable based on the low contaminant concentrations. The focus of potential
remedial alternatives target MW-4 (Area 1) and the potential migration of COC to the north, i.e.,
in the direction of groundwater flow.

For Area 1 (MW-4), the vertical distribution of contamination suggests that a contaminant source
may exist in the fill material in which MW-4 is screened (see Figures 3, 9, and 12 of Appendix
H). A suspect high water table is exhibited in this well suggesting perched water conditions
within the fill material. Based on the geologic data (i.e., the presence and extent of fill material)
combined with the elevated VOC concentrations in this zone, it is likely that the perched water
within the fill material or the fill material itself is the source of the contamination. The vertical
extent of contamination is limited to the upper sandy zone (Tinton and Upper Red Bank
Formation). The sample collected from nearby MW-1, which is completed in the deeper
formations directly below MW-4, had no detectable VOC. Area 1 may be considered a source
location for the isolated benzene plume and tetrachloroethene “parent — daughter” plumes.

In a proactive effort to augment the natural attenuation process, Fort Monmouth is proposing to
implement a remedial action for the groundwater at Site 812. The following section details the
proposed remedial action.
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SECTION 4.0
REMEDIAL ACTION WORKPLAN

4.1 CHECK LIST

The RAW was prepared in accordance with the applicable sections of N.J.A.C. 7:26E-6.2 and
contains all the applicable requirements listed in that subchapter. Items required for the RAW
that have been previously addressed in the remedial investigation sections of this document are
referenced or restated as necessary. Specifically, this RAW submittal addresses, as applicable
and appropriate:

e Remedial Investigation Report pursuant to N.J.A.C. 7:26E-4.8;

e Soil Remediation Plan

a)

b)
©)
d)
€)
f)

g)
h)

Description of remedial action and remedial technology for each area of concern
(N.J.A.C. 7:26E-6.2(a)(5))

Post-remedial sampling (N.J.A.C. 7:26E-6.3 & 6.4)

Compound-specific cleanup goals (N.J.A.C. 7:26E-6.2(a)(4))

Scaled Site maps (N.J.A.C. 7:26E-4.9 & 6.2(a)(6))

Permit requirements/applications (N.J.A.C. 7:26E-6.2(a)8)

System specifications and construction information (N.J.A.C. 7:26E-6.2(a)(9))

Soil erosion and sediment control plan (N.J.A.C. 7:26E-6.2(a)(10))

Soil disposal/soil re-use plan (N.J.A.C. 7:26E-6.4(b));

e Groundwater Remediation Plan

a)
b)
©)
d)

Plume(s) delineated

Wells properly constructed

Flow direction defined, including groundwater elevation contour maps
Description of remedial action and remedial technology for each area of concern
(N.J.A.C. 7:26E-6.2(a)(5))

Compound-specific cleanup goals (N.J.A.C. 7:26E-6.2(a)(4))

Remedial monitoring plan/effectiveness evaluation plan

Hydraulic control information/maintenance

Treated water discharge location

Scaled Site maps (N.J.A.C. 7:26E-4.9 & 6.2(a)(6))

Permit requirements/applications (N.J.A.C. 7:26E-6.2(a)8)

System specifications and construction information (N.J.A.C. 7:26E-6.2(a)(9));

e Data presentation format and quality assurance project plan (N.J.A.C. 7:26E-6.2(a)(7));

e Site Specific Health and Safety Plan (N.J.A.C. 7:26E-6.2(a)(11));

e Site restoration plan and remedial system dismantling plan (N.J.A.C. 7:26E-6.2(a)(12)
&(13));

e Cost estimate (N.J.A.C. 7:26E-6.2(a)(14); and

e Schedule of implementation (N.J.A.C. 7:26E-6.2(a)(15)).
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4.2 SITE SUMMARY

Site 812 is located on the southwestern corner of the Main Post area and covers approximately
2.75 acres. The Site is located in an area of the installation encompassing office and
administration buildings and paved parking lots. Building 812 currently contains the Army
Community Service Center for Fort Monmouth. While Site 812 is located on an Army
controlled installation, there are currently no specific engineering or institutional controls in-
place. The conceptual model for Site 812 suggests areas of flat to gently sloping surface soils
underlain by fill material consisting of debris mixed with organic material and silty, clayey
sandy soil. The fill is underlain by natural soil consisting of low permeability silty, clayey sand.
The saturated zone is unconfined (water table conditions) and groundwater flows in a northerly
direction.

4.2.1 Summary of Areas of Environmental Concern

Based on the results of the RI, three (3) areas of concern at Site 812 are evident. The first area
(Area 1), and the area of most concern, is proximate to monitoring wells MW-1land MW-4 and
Boring B-5 and encompasses approximately 1,400 square ft (sq ft). To a lesser degree of
concern is Area 2, which is proximate to monitoring well MW-5 and Boring B-8, encompassing
approximately 875 sq ft, and Area 3, which is proximate to monitoring well MW-7 and
encompasses approximately 500 sq ft. Although these areas all have contaminants that exceed
the New Jersey GWQC, only Area 1 significantly exceeds the standards (by several orders of
magnitude). Areas 2 and 3 do not significantly exceed the standards. At these concentrations,
the VOC contaminants in Areas 2 and 3 will likely degrade, dilute, or disperse to concentrations
less than the GWQC in a relatively short time period. Based on the soil and groundwater data, it
is apparent that the Area 1 COC plume (1,2-DCE) is isolated and unrelated to the COC plume
(1,1,1-TCA) present in Areas 2 and 3.

The extent of Area 1 contamination appears to be confined to a small area in the upper 5 to 10 ft
of soil and groundwater. A groundwater sample collected below this area (MW-1) had no
detectable concentrations of chlorinated organics contamination. The lateral extent of
contamination is also minimal since soil borings on the periphery of Area 1 (less than 20 ft from
the area inclusive of borings B-42, B-44, B-46, B-59) are not impacted. The extent of
contamination is indicative of a small release in the near-surface.

Monitoring wells MW-5 and MW-7 (Areas 2 and 3) have each been impacted by the same
contaminant (1,1,1-TCA). Through natural degradation or dilution, the low-level contamination
in these areas is predicted to quickly degrade to concentrations below New Jersey GWQC.

Based on the results of borings proximate to MW-5 and MW-7, it is unlikely that the extent of
contamination extends significantly beyond the actual sampling locations of MW-5 and MW-7.
Treatment of soil and/or groundwater at these locations is arguable based on the low contaminant
concentrations. The focus of potential remedial alternatives target groundwater monitoring well
MW-4 (Area 1) and the potential migration of COC to the north of Area 1, i.e., in the direction of
groundwater flow.
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4.2.2 Summary of Proposed Remedial Action(s)

Based on the summary of the areas of environmental concern presented above and the
conceptual model for Site 812 developed in the RI, the following remedial action approach will
be evaluated:

¢ Continued groundwater monitoring to demonstrate contaminant degradation due to
ongoing natural attenuation.

e The natural attenuation occurring at Site 812 will be evaluated against the
implementation of potentially applicable remedial technologies to enhance/accelerate the
ongoing natural attenuation and/or more directly mitigate the residual levels of
chlorinated organics.

Based on the localized areas of contamination and relatively low concentrations of contaminants
discussed above, an in-situ chemical or bioremediation treatment of the three affected areas will
be evaluated to enhance/accelerate the natural attenuation process and/or more directly mitigate
the residual levels of chlorinated organics. It is expected that compliance with NJDEP GWQC
can be achieved relatively easily and within a reasonable period.

4.2.2.1 Area(s) Proposed for Remedial Action

The three (3) delineated areas of concern at Site 812 (Area 1, Area 2, and Area 3) are the areas
proposed for remediation at Site 812. Area 1 is proximate to groundwater monitoring wells
MW-1, MW-4, and Boring B-5 and encompasses approximately 1,400 sq ft. Area 2 is
approximate to groundwater monitoring well MW-5 and Boring B-8 encompassing
approximately 875 sq ft, and Area 3, is proximate to groundwater monitoring well MW-7
encompassing approximately 500 sq ft.

4.2.2.2 Identification of Applicable Remediation/Cleanup Standards

The COC and media proposed for remedial action at Site 812 are the eight (8) VOC detected above
the New Jersey GWQC at Areas 1, 2, and 3 in the shallow groundwater. The applicable
remediation/cleanup standards are the respective New Jersey GWQC:

NJDEP GWQC

VOC Parameter (ng/L)
1,1-Dichloroethene 2
Benzene 1
Cis-1,2-Dichloroethene 10
Tetrachloroethene 1
Trans-1,2-Dichloroethene 100
Trichloroethene 1

Vinyl Chloride 5

1,1, 1-Trichloroethane 30
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4.2.2.3 Description of Proposed Remedial Actions/Technologies

The proposed remedial actions/technologies to be evaluated at Site 812 include chemical
treatment, bioremediation, and monitored natural attenuation. A discussion of each of these
technologies is provided below.

Chemical Treatment

In-situ chemical treatment (oxidation) involves the introduction of one or more chemicals
(primarily oxidizers such as dissolved oxygen, peroxide, potassium permanganate, or ozone) into
the subsurface, which react with the COC in an exothermic reduction/oxidation (redox) chemical
reaction to degrade the contaminants into non-toxic end products (usually carbon dioxide, water
and fatty acids). The two primary in-situ chemical treatment (oxidation) methods used within
soils and groundwater in the degradation of organic contaminants are:

1. Dilute hydrogen, magnesium and/or calcium peroxide, also known as oxygen release

compounds; and
2. Fenton reagents, a proprietary blend of iron catalysts, peroxides, detergents, and buffers.

In-situ chemical treatment (oxidation) can be undertaken in conjunction with other treatments,
such as pump-and-treat, soil vapor extraction, and bioremediation, to degrade residual
contaminants. A brief overview of the two in-situ chemical treatment (oxidation) methods is
provided below.

Oxygen Release Compounds (ORC)

Oxygen release compounds (ORC) degrade (reduce) to water or hydroxides, therein releasing
free oxygen to the system. The free oxygen subsequently is utilized by organisms in the
soil/groundwater to break down organic molecules (contaminants) into smaller, simpler, non-
toxic substances, such as water and fatty acids. Most ORC blends on the market are too dilute
for safety concerns to produce enough free oxygen to create a substantial redox chemical
degradation. They serve only as sources of additional oxygen to indigenous microbes in their
bioremedial degradation of organic substances (see Bioremediation section below).

Fenton Reagents

The Fenton reagent reaction is a straightforward oxidation process in which larger organic
molecules are oxidized or chemically cleaved into simpler, environmental-friendly substances,
such as water and carbon dioxide. “Daughter products,” or intermediate breakdown products,
may be created as the result of the Fenton reagent reaction. However, these daughter products
are eventually broken down by the Fenton reagent reaction. The process is extremely rapid,
approximately days or weeks, as opposed to bioremediation or natural attenuation, which
typically occur over periods of months or years.
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The process uses a standard Fenton’s reagent procedure that combines hydrogen peroxide and
iron (Fe™). The catalyzed decomposition of hydrogen peroxide to form hydroxyl radicals (OH-),
a strong oxidant, occurs as follows:

H,0; + Fe” p OH + OH + Fe®

The hydroxyl radical (OH-) attacks the carbon-carbon bonds, resulting in cleavage fragments as
follows:
contaminants + OH P daughter products + H,0, + OH

Subsequent oxidation results in a breakdown of the contaminant fragments to carbon dioxide and
water as follows:
daughter products + OH p H;0 + OH + CO;

The Fenton reagent reaction selectively attacks carbon bonds based upon their complexity.
Specifically, the presence of the carbon-carbon (C=C) double bonds in the benzene ring of
molecules facilitates the propagation of the hydroxyl radical (OH-) addition reaction followed by
ring cleavage to final by-products such as carbon dioxide and water. In short, Fenton reagents
are especially reactive with benzene-type compounds. Furthermore, they can be used in the
oxidation of chlorinated and non-chlorinated hydrocarbons, as well as semi-volatile organic
compounds, including pesticides, and polycyclic aromatic hydrocarbons (PAHs).

The volume and chemical composition of individual treatments are based on the contaminant
levels and volumes, subsurface characteristics, and pre-application laboratory test results. The
methods for delivery of the chemicals may vary. The Fenton reagents are injected through a well
or injector head (GeoProbe®) directly into the subsurface or combined with extract (i.¢., liquid)
from the site and then recirculated.

Bioremediation

Bioremediation is a treatment process that uses naturally occurring microorganisms (yeast, fungi,
or bacteria) to breakdown or degrade hazardous substances into less toxic or non-toxic
substances. The microorganisms consume and digest organic substances for nutrients and
energy. In general, the microorganisms break down the organic contaminants into harmless
products — mainly carbon dioxide and water. Once the contaminants are degraded, the
microorganism population is reduced (i.e., die) with the declining food source. The dead
microorganisms or small residual populations of microbes in the absence of food pose no
contamination risk.

For bioremediation to occur, the microorganisms must be active and healthy. Bioremediation
technologies assist microorganisms’ growth and increase microbial populations by creating the
optimum environmental conditions for detoxification of the maximum mass of contaminants.
The specific bioremediation technology used is determined by several factors, including the type
of microorganisms present, site conditions, and the quantity and toxicity of the contaminant
chemicals. Different microorganisms degrade different types of compounds and survive under
different conditions.
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Indigenous microorganisms are those microbes that are naturally present at the site. To stimulate
the growth of these indigenous microorganisms, the proper soil temperature, moisture content,
oxygen, pH, soil redox potential, and nutrient content may need to be provided. An additional
carbon source, such as molasses or other inexpensive simple carbon chain sugar, may be added
to promote rapid growth of the indigenous microbial populations.

If the biological activity needed to degrade a particular contaminant is not present in the soil at
the site, microorganisms from other locations or special commercially available, cultured
microbes or enzymes, whose effectiveness has been tested and documented, can be added to the
contaminated media. These are called exogenous microbes and enzymes. The conditions at the
site must be adjusted to ensure that the exogenous microbes will thrive.

Bioremediation can take place under aerobic and anaerobic conditions. In aerobic conditions,
microorganisms use available atmospheric oxygen to function. With sufficient oxygen, and the
proper environmental conditions, the microbes will convert many organic contaminants to
carbon dioxide and water. Anaerobic conditions support biological activity when no oxygen is
present. The microorganisms break down chemical compounds in the soil via beta-oxidation to
release methane and carbon dioxide. Sometimes, during the aerobic and anaerobic processes of
breaking down the original contaminants, intermediate products that are less toxic, equally toxic,
or more toxic than the original contaminants are created.

Bioremediation applications fall into two broad categories: in-situ (in-place) or ex-situ (removed,
out-of-place). In-situ bioremediation treats the contaminated soil or groundwater where
originally detected. Consequently, it may be less expensive, create less dust, and cause less
release of contaminants than ex-situ techniques. In addition, it is possible to treat a large volume
of media at one time using in-situ methods. In-situ techniques, however, are generally slower
than ex-situ techniques, but are more cost effective at sites with permeable (i.e., sandy or
uncompacted) soil and transmissive aquifers. Ex-situ bioremediation processes require removal
of the contaminated soil or groundwater (e.g., excavation of contaminated soil or pumping of
groundwater) before treatment. In the case of this Fort Monmouth RAW, only in-situ
bioremediation was considered and evaluated.

The goal of aerobic in-situ bioremediation is to supply oxygen and nutrients to microorganisms
in the soil. Aerobic in-situ techniques can vary in the way they supply oxygen to the microbes
that degrade the contaminants. Two most common methods are bioventing and the injection of
hydrogen peroxide. Oxygen can be provided naturally in well-vented soils, by pumping air into
the soil above the water table (bioventing) or below the water table (air sparging), or by
delivering oxygen in liquid or solid form as hydrogen peroxide or a peroxide salt to the
subsurface. In-situ bioremediation may not work well in clays or in highly layered subsurface
environments because oxygen cannot be evenly distributed throughout the area. In-situ
remediation typically requires years to reach cleanup goals, depending mainly on the
biodegradability of the specific contaminant. Less time is generally required with easily
degradable contaminants.

Bioventing/Air Sparging Systems

These systems deliver air (oxygen) from the atmosphere into the soil and/or groundwater
through injection wells placed in the ground where the contamination exists. The number,
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location, and depth of the wells depend on many geological factors and engineering
considerations.

An air blower may be used to introduce air into the soil/groundwater through the injection wells.
Air (oxygen) flowing through the soil/groundwater is used by the microorganisms in the
oxidation of the contaminants. Nutrients, soil moisture, pH, and soil Redox potential-adjusting
chemical agents, and/or commercially available cultured microbes or enzymes, may be applied
to the surface or pumped into the injection wells. Nitrogen, phosphorous, and supplemental
carbon sources may also be required to increase the growth rate of the microorganisms.

Hyvdrogen Release Compounds

This method uses hydrogen release compounds (HRC) to enhance in-situ anaerobic
bioremediation using proprietary polyacetate esters specially formulated for slow release of
lactic acid. Bioremediation using HRC is a multi-step process. Indigenous anaerobic microbes
metabolize the lactic acid generated by HRC, thereby producing hydrogen. The resulting
hydrogen can be used by reductive dehalogenators (e.g., a type of microbe), which are capable of
metabolizing chlorinated hydrocarbons via a process called reductive dechlorination. Major
target compounds in this group include the chlorinated aliphatic hydrocarbons, such as PCE,
TCE, trichloroethane (TCA), and their derivatives. By providing a long-lasting, time-release
hydrogen source, HRC enhances anaerobic reductive dechlorination of chlorinated hydrocarbons
via anaerobic bioremediation.

Biodegradation is useful for many types of organic wastes, particularly petroleum related
compounds (aerobic bioremediation) and chlorinated hydrocarbons (anaerobic bioremediation),
and is a cost-effective, natural process. The extent and success of biodegradation is highly
dependent on the toxicity and initial concentrations of the contaminants, their respective
biodegradability, the properties of the contaminated soil, the particular treatment system and
associated operation of the system to control the soil environment and growth of
microorganisms. The effectiveness of bioremediation is limited at sites with high concentrations
of metals, highly chlorinated organics, or inorganic salts because these compounds are toxic to
microorganisms. In addition, the soil must be carefully controlled and monitored to ensure the
proper oxygen content, moisture levels, soil nutrients and optional outside carbon source levels,
soil pH, soil redox potential, and temperature are maintained to optimize environmental
conditions to promote and enhance the growth of microorganisms. Seasonal changes in
temperature will also slow or possibly stop the biological process during winter months, as
microorganisms are temperature sensitive.

Monitored Natural Attenuation

The term “monitored natural attenuation” refers to the reliance on the natural attenuation
process (within the context of a carefully controlled and monitored site cleanup approach) to
achieve site-specific remediation objectives within a period that is “reasonable” compared to that
offered by other more active methods.

The term “monitored natural attenuation” became EPA policy under OSWER Directive (9200.4-
17P) with the objective to emphasize and require that a long-term monitoring program become
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an important component of a remedy where natural processes are to be relied upon to achieve
the cleanup objectives. The intent of the directive was to distinguish between the case where
“monitored natural attenuation”(MNA) is used as a remedy, as opposed to the case where
“natural attenuation” processes are occurring as part of a no-action remedy and are not being
relied upon to attain a remedial objective. The NJDEP has also accepted “monitored natural
attenuation” as an optional remedy for the cleanup of a contaminated Site, particularly in the
case of underground storage tanks.

“Natural attenuation” is the effect of natural processes (i.e., those which do not require human
intervention such as engineered enhancement or controls) which reduce the mass, toxicity,
mobility, volume, or concentration of contaminants in soil or groundwater. It is a passive
method of treatment; however, the U.S. Environmental Protection Agency (USEPA) and NJDEP
expect that source control and long-term performance monitoring will be fundamental
components of any remedy that relies primarily on natural attenuation processes. MNA
generally includes the use and maintenance of reliable institutional controls to prevent the use of
the contaminated groundwater. USEPA and NJDEP do not view MNA to be a “no action” or
“walk-away” approach, but rather consider it to be an alternative means of achieving remediation
objectives that may be appropriate for specific, well-documented site circumstances where it
meets the applicable statutory and regulatory requirements.

In the majority of cases where MNA is proposed as a remedy, its use may be appropriate as one
component of the total remedy, that is either in conjunction with active remediation or as a
follow-up measure. In general, MNA should be used cautiously as the sole remedy at
contaminated sites.

The “natural attenuation processes” that are in operation in such a remediation approach include
a variety of physical, chemical, or biological processes that, under favorable conditions, act
without human intervention to reduce the mass, toxicity, mobility, volume, or concentration of
contaminants in soil or groundwater. These in situ processes encompass biodegradation;
dispersion; dilution; sorption; volatilization; radioactive decay; and chemical or biological
stabilization, transformation, or destruction of contaminants.

MNA is appropriate as a remedial approach where it can be demonstrated capable of achieving a
site’s remediation objectives within a timeframe that is considered “reasonable” compared to that
offered by other methods and where it meets applicable remedy selection criteria. Therefore,
sites where the contaminant plumes are no longer increasing in extent, or are shrinking, would be
the most appropriate candidates.

The timeframe required for MNA remedies is often longer than that required for remedies that
are more active. Consequently, the uncertainty associated with the natural attenuation processes
increases dramatically, as well as the ability to establish the performance monitoring standards
capable of verifying the performance expected from natural attenuation in a timely manner (e.g.,
five to ten year monitoring period).

Potential advantages of using MNA include:

e As with any in-situ process, generation of lesser volume of remediation wastes, reduced
potential for cross-media transfer of contaminants commonly associated with ex-situ
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treatment, and reduced risk of human exposure to contaminants, contaminated media, and
other hazards, and reduced disturbances to ecological receptors;

e Some natural attenuation processes may result in in-situ destruction of contaminants;

e Less intrusion as few surface structures are required;

e Potential for application to all or part of a given site, depending on site conditions and
remediation objectives; and

e Potentially lower overall remediation costs than those associated with active remediation.

The potential disadvantages of using MNA include:

e Longer time frames may be required to achieve remediation objectives, compared to
active remediation measures at a given site;

e Site characterization is expected to be more complex and costly;

e Toxicity and/or mobility of transformation products may exceed that of the parent
compound;

e Long-term performance monitoring will generally be more extensive and for a longer
time frame;

e Institutional controls may be necessary to ensure long term protectiveness;

e Potential exists for continued contamination migration, and/or cross-media transfer of
contaminants; and

e Hydrologic and geo-chemical conditions amenable to natural attenuation may change
over time and could result in renewed mobility of previously stabilized contaminants (or
naturally occurring metals), adversely influencing the remedial effectiveness.

While MNA could be implemented at Site 812, a more active remedy will be pursued to reduce
the time required to reach the identified remediation cleanup standards.

4.2.3 Proposed Remedial Alternative

The DPW proposes using biological enhancement agents (i.e., HRC) at the three affected areas
to directly enhance/accelerate the naturally occurring in-situ anaerobic bioremediation at the Site
and retard the generation and extent of VC migration in the groundwater. The proposed
remedial alternative at Site 812 encompasses the implementation of HRC at the three identified
areas of concern. Placement of the treatment areas is intended to provide direct treatment of the
areas of highest groundwater impact, as well as limit downgradient migration of impacted
groundwater. By reducing the source of contaminants, the volume and migration of generated
degradation products, specifically VC, will also be reduced. HRC will be injected to 4-8 ft bgs
in a 10-foot interval treatment grid in the three established hot spot areas, centered on the three
monitoring wells MW-4, MW-5, and MW-7).

The total number of injection locations is estimated as follows:
e Area 1l —25 locations

e Area?2 — 20 locations
e Area 3 — 12 locations
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In addition, to maintain subsurface anaerobic conditions within the treatment area, an upgradient
injection of HRC will be performed approximately 30 days following the initial HRC
application. The anaerobic barrier will be installed approximately 15-20 ft upgradient of the
three treatment areas and will be approximately 90 ft in length. The barrier will be injected in
two rows offset by 5 ft (creating a “picket fence” pattern) on 10-foot centers. Figure 14 depicts
the approximate locations of the three proposed remedial treatment areas and the infiltration
barrier. Approximately 4,200 pounds of HRC will be applied to the Site and the enhanced
bioremediation is expected to continue for a minimum of 12 months. HRC will be applied at a
rate of approximately 132 pounds per vertical foot. The HRC will be applied using direct push
technology via a mobile, truck-mounted GeoProbe”™. Injection points will be terminated at
approximately 10 ft bgs. After the completion of each injection point, a high-pressure pump will
be used to inject the HRC from 4 — 8 ft bgs.

Quarterly groundwater monitoring of MW-01 through MW-08 and MW-12 through MW-14 will
be continued following the initial HRC injection. Further, one or more additional downgradient
monitoring wells will be located near Husky Brook and incorporated into the groundwater
sampling program to monitor performance of the remedial action and retardation of the defined
contaminant plume. The monitoring wells will be sampled for VOC+15 and TAL metals.
Twelve months following the initial HRC injection, the results and findings will be presented in
a Remedial Action Report.

Site 812 exists within the boundary of Fort Monmouth, and as such, is a Federal facility with
controlled access. The DPW will continue to maintain a groundwater use restriction within the
impacted area. The DPW is the lead agency for all land use issues at Fort Monmouth. The
Installation Master Plan resides in the Engineering Services and Planning Division of the DPW.
There are no additional institutional controls proposed as part of this Remedial Action.

4.2.3.1 Required Permits and Approvals

Requested Authorization for Discharge to Ground Water by Permit-By-Rule

As provided in N.J.A.C. 7:14A-7.5 (Authorization of Discharges to Ground Water By Permit-By-
Rule), Subsection (b), any person responsible for discharges to groundwater listed in 3i through v are
deemed to have a permit-by-rule if the discharge occurs when: 1) NJDEP is remediating a
contaminated site as defined in N.J.A.C. 7:26C-1.3, pursuant to the rules at N.J.A.C. 7:14B
implementing the Underground Storage of Hazardous Substances Act (N.J.S.A 13:1K-6 ef seq.), or
when the owner or operator of a contaminated site is conducting remediation under NJDEP oversight,
or the requirements of the Spill Compensation and Control Act (N.J.S.A. 58:10-23.11), or the
Procedures for Department Oversight of the Remediation of Contaminated Sites at N.J.A.C. 7:26C;
and 2) the person is in receipt of written approval from NJDEP.

The groundwater discharges authorized by permit-by-rule, N.J.A.C. 7:14A-7.5, under Subsection (b)
include:

(iv). Discharges to groundwater not to exceed 180 calendar days from any other facility or
equipment associated with monitoring, engineering, remedial activities, or design studies necessary
to evaluate a contaminated site.
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By submittal of this RAW, Fort Monmouth is requesting written approval for Permit-by-
Rule discharge for the proposed remedial action, including discharges to groundwater, at
Site 812.

4.2.3.2 Deed Notification

Fort Monmouth is a Federal facility and as such, no deed exists. Fort Monmouth proposes to
implement active remediation of the shallow groundwater at Site 812 and the DPW will continue
to maintain a groundwater use restriction within the impacted area. Site 812 exists within the
boundary of Fort Monmouth, and as such, is a Federal facility with controlled access. The DPW
is the lead agency for all land use issues at Fort Monmouth. The Installation Master Plan resides
in the Engineering Services and Planning Division of the DPW. There are no additional
institutional controls proposed as part of this Remedial Action.

4.2.3.3 Location of Proposed Remedial Treatment Units/ Planned Remedial Construction
Activities

There will be no temporary or long term structures required regarding the proposed remedial
action. The HRC application and confirmatory sampling will be performed utilizing a mobile,
truck-mounted GeoProbe®. The anaerobic barrier will be installed, also using a GeoProbe®,
approximately 15-20 ft upgradient of the three treatment areas and will be approximately 90 ft in
length. Groundwater monitoring wells MW-4, MW-5, and MW-7 already exist.

4.2.3.4 Treatment and Disposal Methods

There is no waste stream generated resulting from this proposed remedial action that would
require treatment and disposal.

4.2.3.5 Implementation Schedule

Following approval of this RIR’/RAW by NJDEP, the implementation schedule for the proposed
remedial action will be as follows:

e Preparation of required plans (e.g., Site-Specific Health and Safety Plan) — 14 days.

e Procurement and delivery to the Site of the HRC biological enhancement products — 30
days.

o Site mobilization/utility clearances — 5 days.

e Establish and survey injection grid — 2 days.

e HRC application — 5 days.

e Installation of anaerobic barrier (performed 30 days following the initial HRC injection)
— 3 days.

e Demobilization — 2 days.

e Continued groundwater monitoring of wells MW-01 through MW-08 and MW-12
through MW-14, and one or more downgradient monitoring wells — quarterly for
VOC+15 and TAL metals.
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Progress reports will be prepared and submitted quarterly to the NJDEP for the duration of the
proposed remedial action.

4.2.3.6 Soil and Sediment Erosion

As described within this document, the proposed remedial measures will be accomplished using
a GeoProbe”. There is no planned disturbance of the soil as part of the proposed remedial
measures. Soil and sediment erosion control measures will be implemented to minimize the
transport of soil onto the installation from vehicles entering and exiting the site roadways (e.g.,
placement of straw, gravel). In addition, protective barriers (e.g., hay, silt fencing) will be
placed around storm sewer inlets that are in close proximity to the proposed remedial efforts.

4.2.3.7 Quality Assurance Project Plan

Field sampling activities will be conducted in accordance with the NJDEP Field Sampling
Manual. Fort Monmouth Environmental Testing Laboratory (NJDEP Certification #13461) will
conduct all analyses in accordance with the New Jersey Laboratory Certification Program. A
separate Quality Assurance Project Plan will not be submitted for the planned HRC
implementation.

4.2.3.8 Site-Specific Health and Safety Plan

As required under N.J.A.C.7:26E-1.9, a Site-Specific Health and Safety Plan (SHSP) will be
prepared for the proposed remediation activities. The SHSP will be prepared in accordance with
the most recently adopted and applicable general industry (29 CFR 1910) and construction (29
CFR 1926) standards of the Federal Occupational Safety and Health Administration (OSHA),
U.S. Department of Labor, as well as any other Federal, State, or local applicable statutes or
regulations. All personnel involved in the remediation activities will adhere to the SHSP.

4.2.4 Site Restoration and Remedial System Dismantling Plan

There will be no temporary or long term structures required regarding the proposed remedial
action. The HRC application and confirmatory sampling will be performed utilizing a mobile,
truck-mounted GeoProbe”.
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4.2.5

Remedial Action Costs

The estimated order of magnitude costs for implementation of the proposed bioremediation
utilizing HRC at Site 812 are provided below. The primary assumptions utilized in estimating
the order of magnitude costs are as follows:

There will be three (3) areas of coverage for the HRC injection program: Area 1 — 1,400
sq. ft, Area 2 — 875 sq. ft, and Area 3 — 500 sq. ft. The depth of injection will be 4-8 ft
bgs.

Approximately 57 injection points will be installed to an approximate depth of 10 ft
below land surface within the three areas of concern and 20 additional injection points
will be required to establish the anaerobic barrier. An application rate of 15 injections
per day is assumed. HRC will be applied at a rate of approximately 132 pounds per
vertical foot.

There are no proposed capital costs associated with the planned remedial action.

DPW will utilize TVS to support the planned remedial action.

Analysis Performance samples will be conducted in accordance with the NJ Laboratory
Certification Program by the Fort Monmouth Environmental Testing Laboratory (NJDEP
Certification #13461).

Estimated Order of Magnitude Costs '
Proposed Bioremediation at Site 812 Utilizing HRC
ESTIMATED
TASK COSTS'
1. Site Mobilization $2,500
2. GeoProbe® Injection and HRC Application *
Hydrogen Release Compound — 4,200 lbs. $ 23,800
Materials $520
Labor $3,840
3. Quarterly Groundwater Monitoring (Labor only) $9,200 **
4. Confirmatory Sampling and Analysis $2,300°*
5. Preparation of Remedial Action Report $15,000
TOTAL ESTIMATED COSTS $57,160

NOTES: (1) These activities are to be performed directly by the Government.
(2) The Government owns a GeoProbe® and Injection Trailer to be used during the
planned remedial action. No costs have been shown for these items.
(3) Quarterly groundwater monitoring costs have been estimated for Four (4) Quarters.
(4) Analyses are performed by the Fort Monmouth Environment Environmental Testing
Laboratory.

4.2.5 Maintenance and Evaluation Schedule for Engineering and Institutional Controls

Site 812 is located on an Army controlled installation. Upon completion of the proposed
Remedial Action, there are no specific engineering controls proposed for Site 812. The DPW
will incorporate a document equivalent to a DER into the Fort Monmouth Installation Master
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Plan to restrict future use of groundwater at Site 812, and recognize the planned long-term
monitoring of this area.

4.3 PROGRESS REPORTS

As required by N.J.A.C. 7:26E-6.5(b) Remedial Action Progress (RAP) Reports will be prepared
and submitted Quarterly. The RAP Reports will include the following information:

e Summary of the remedial actions accomplished during the reporting period;

e Deviations from and/or proposed modifications to the approved RAW;

e Reporting of problems/delays in the implementation of the RAW, as well as proposed
corrective actions with, as applicable/appropriate, changes to the approved project
schedule;

e A revised project schedule, including the status of all permit applications;

e Identification of planned remedial actions for the next reporting period, and

e Supporting documentation (e.g., photographs).

In addition, on an annual basis the actual costs of remediation that have been incurred to date will be
summarized and maintained on file at the Fort Monmouth Engineering Services and Planning
Division of the DPW.

4.4 POST-REMEDIAL ACTION EVALUATION

Twelve months after the initial HRC injection, the results and findings of the Remedial Action
will be reviewed and four potential follow-on scenarios evaluated:

1. No Further Action may be proposed;

2. Further source area treatment i.e., a second HRC injection, may be performed;

3. [Ifthe Class III-A aquifer designation is applicable, establishment of Alternate
groundwater quality criteria may need to be developed; and/or

4. If it is determined that the Class I GWQC are applicable, establishment of a
Classification Exception Area (CEA) may be proposed.

The DPW proposes to implement remedial action at the three affected areas of concern to directly
enhance/accelerate naturally occurring in-situ anaerobic bioremediation and retard the generation and
extent of VOC contamination in the groundwater. By implementing source control/remediation, the
volume and migration of contaminants and potentially generated degradation products will also be
reduced. Quarterly groundwater monitoring will be continued.
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