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SECTION 1
GENERAL INFORMATION

1.1 PURPOSE OF THE SITE INVESTIGATION

The purpose of this assessment was to investigate the potential for contamination at
suspected hazardous waste sites at Fort Monmouth (FM), which were identified in a U.S.
Army Toxic and Hazardous Materials Agency (USATHAMA) report dated 1980 (updated
in 1988). Related to these sites, the New Jersey Department of Environmental Protection
and Energy (NJDEPE) issued a letter in 1990 identifying specific areas of concern that were

also to be addressed in this assessment.

While the USATHAMA report identified 37 sites with known or suspected waste materials
on the Main Post and the two subposts (Charles Wood and Evans Areas), the Fort
Monmouth Directorate of Engineering and Housing (DEH) increased the number of sites
to be covered in this assessment to 40 to adequately address NJDEPE areas of concern
- (AOCs). In addition, since the USATHAMA list of sites included several transformer
locations, the DEH decided to address all sites where polychlorinated biphenyl (PCB) class
transformers were formerly located. The 40 sites are listed in Table 1-1. The NJDEPE

AQCs are summarized in Table 1-2.

The assessment presented herein is based on available information, including file
information at FM, historical aerial photographs, historic documents, interviews with Fort
personnel, and the performance of site inspections. Sampling was not conducted. If
warranted, additional investigations are recommended to determine the potential for
contamination at a site. Appropriately, investigation procedures that are in compliance with
NJDEPE protocols are presented. Quality assurance (QA) and health and safety plans are

also presented.

MKO1\RPT:03886089.001\ftmon.s1 1-1 12/20/93
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Table 1-1

Locations of Known or Suspected Waste Material

(Identified in the 1980 USATHAMA Installation Assessment)

Site Number I __Site
Main Post
M-1 Landfill
M-2 Landfill
M-3 Landfill
M-4 Landfill
M-5 Landfill
M-6 Burning Area
M-7 Burning Area (Building 697)
M-8 Landfill
M-9 PCB Transformer
M-10 Asbestos Storage
M-11 Water Tank
M-12 Landfill
M-13 Pathogenic Waste Incinerator
M-14 Landfill
M-15 Water Tank
M-16 Pesticide Storage (Building 498)
M-17 Pesticide Storage (Building T-65)
M-18 Former Training Area
New * Former Treatment Plant
New * Former Firing Range
Charles Wood Area
CW-1 Wastewater Treatment (Lime Pit)
CwW-2 Wastewater Treatment (Lime Pit)
CwW-3 Landfill
Cw-4 Range (Small Arms) (Building 2537)
CW-5 Heavy Metals
CW-6 Pesticide Storage
CW-7 PCB (Transformers)
CW-8 Sewage Pumping Station (Building 2603)
CW-9 Sludge Dump
MKO1\RPT:03886089.001\ftmon.s1 1-2 12/13/93
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Table 1-1

Locations of Known or Suspected Waste Material

(Identified in the 1980 USATHAMA Installation Assessment)

(Continued)
Site Number Site _
Evans Area o
EA-1 Heavy Metal Potential (Former Treatment Plant)
EA-2 Heavy Metal Potential (Buildings 9004 and 9005)
EA-3 Heavy Metal Potential (Building 9007)
EA-4 Radiological Facility (Buildings 9010 and 9011)
EA-5 Radiological Facility (Buildings 9036 and 9037)
EA-6 Heavy Metal Potential (Buildings 9039, 9040, and 9041)
EA-7 Radiological Storage (Building 9383)
EA-8 Radiological Facility (Building 9401)
EA-9 Radiological Facility (Building 9045)
EA-10 Radiological Storage
EA-11 Range (Small Arms)
EA-12 Suspected Landfill
EA-13 Suspected Landfill

*New site that was identified during performance of this study.

MKO1\RPT:03886089.001\ftmon.s1 1-3
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Table 1-2

Summary of NJDEPE Areas of Concern

1. Required sampling and analysis of groundwater and soil to characterize facility. "

2. Required information about asbestos pit and underground storage tanks (USTs) near Building "
1220 (Site M-10).

3. Required soil samples in area of the former sludge-drying beds (Main Post) (Site AOC-3) and
the former sludge storage areas (Charles Wood) (Site CW-9).

4. Required soil borings in the area for the disposal of administrative waste in the southwest
corner of Charles Wood (Site CW-3).

5. Required sediment samples at the storm sewer discharge points and upstream and downstream
on Evans Area (Site EA-3).

6. Required information about the overflow tank system for (Site AOC-6) the water contained in
the cobalt-60 pool irradiator.

7. Required report on detailed operational, disposal, and storage practices of pesticides, 1
herbicides, and rodenticides. Required soil samples in hazardous waste storage area involved
in emergency incident (Site AOC-7).

8. Required sampling plan for above activities, which describes the purpose; data objectives;
number, location, and depths of samples; reason for location; analytical methods; detection
levels; and quality assurance/quality control (QA/QC) procedures.

MKO1\RPT:03886089.001\ftmon.s1 14 12/15/93
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The report is organized as follows:

o Section 1 — This section contains the purpose of the report and provides
information on the owner, location, mission, and history of Fort Monmouth.

° Section 2 — This section places Fort Monmouth in its ecological setting by
discussing climate, geology, and flora and fauna.

L Section 3 — This section discusses Fort Monmouth’s environmental
management practices and is provided in response to a request in NJDEPE’s
letter of June 1990. Topics discussed include water supplies, wastewater, solid
waste, hazardous waste, medical waste, PCB management, pesticides and
herbicides, and underground storage tanks (USTs).

® Section 4 — Each of the 40 sites and 8 AOCs is discussed in this section. The
discussion includes a description, history, discussion of past sampling activities,
and recommendations for future activities.

] Section 5 — This section summarizes the recommended investigations.

° Section 6 — This section discusses investigative techniques and sampling
methods.

° Section 7 — This section describes requirements for laboratory analytical

methods and QA procedures.

° Section 8 — This section details health and safety practices to follow while
conducting site investigations.

1.2 OWNER/OPERATOR INFORMATION

Fort Monmouth is a government-owned, government-operated (GOGO) military installation
that provides command, administrative, and logistical support for Headquarters, U.S. Army

Communications and Electronics Command (CECOM).
1.3 LOCATION OF FORT MONMOUTH

Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth
County. The installation contains two subposts (Charles Wood Area and Evans Area) in
addition to the Main Post, which are located within a 12-mile radius of the Main Post.

MKO1\RPT:03886089.001\ftmon.s1 1-5 12/15/93
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1.3.1 Main Post

The Main Post (see Figure 1-1) encompasses an area of approximétely 630 acres and is
generally bounded by State Highway 35 to the west, Parkers Creek and Lafetra Brook to
the north, the New Jersey Transit Railroad to the east, and a residential neighborhood on
the south. The Main Post provides supporting administrative, training, and housing

functions as well as many of the community facilities for Fort Monmouth.
1.3.2 Charles Wood Area

The Charles Wood Area (see Figure 1-1), composed of approximately 511 acres, is located
1 mile west of the Main Post and is bounded generally by Tinton Avenue to the north,
residential development, Pine Brook Road to the south, and the Garden State Parkway to
the west. This area is used primarily for research, development, and testing and provides

the greatest number of housing units available on post.
1.3.3 Evans Area

The Evans Area (see Figure 1-2), composed of approximately 215 acres, is located within
Wall Township and is roughly 10 miles south of the Main Post. Evans is generally bounded
on the north by Brighton Avenue, on the east by Marconi Road and residential
development, on the south by Belmar Boulevard, and on the west by residential

~ development.
1.4 MISSION STATEMENT

The primary mission of Fort Monmouth is to provide command, administrative, and
logistical support for Headquarters, CECOM. CECOM is a major subordinate command
of the U.S. Army Materiel Command (AMC) and is the host tenant. The support provided

is used by tenant activities in the performance of research, development, procurement, and
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production of prototype electronic communication material for use by the U.S. Armed

Forces.
The major tenant activities to which Headquarters, CECOM is the host tenant include:

o U.S. Army Laboratory Command (LABCOM)

. U.S. Army Aviation Research and Development Activity (AVRADA)
° U.S. Army Information System Management Agency (ISMA)

o Joint Tactical Communications Office (TRI-TAC)

o U.S. Army Chaplain Board

° U.S. Army Chaplain Center and School (USACHCS)

° U.S. Army Military Preparatory School (USAMPS)

° U.S. Army Medical Department Activities (MEDDAC)

. U.S. Army Dental Activity (DENTAC)

L U.S. Army Audit Agency

o Small Business Administration (SBA)

. U.S. Army Information Systems Command (ISC)

o U.S. Army Special Security Detachment

o 902nd Military Intelligence Group

. U.S. Army Criminal Investigation Command

e  U.S. Army Commissary

° U.S. Army Newark District Recruiting Command

. U.S. Army Corps of Engineers (USACE), New York District

° Defense Contract Administration Services Management Area, Springfield

District
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o Defense Investigation Services (DIS)

° Defense Contract Audit Agency (DCAA)
° 513th Military Intelligence Brigade

° Joint Interface Test Force

o 535th Engineer Detachment

o 54th Ordnance Detachment
1.5 HISTORY OF FORT MONMOUTH

This subsection presents a history of Fort Monmouth with emphasis on environmentally
significant activities. The subsection is based primarily on the books A Concise History of
Fort Monmouth, New Jersey and Fort Monmouth History and Place Names, 1917-1959.

The Main Post of Fort Monmouth was established on 17 June 1917 as Camp Little Silver.
The site of the Main Post had formerly been a horse racetrack, but the track had been idle
since 1890. The name of the Camp was changed after 3 months to Camp Alfred Vail. The
initial mission of the Camp was to train Signal Corps operators for service in World War
I. In the first 19 months of the Camp’s existence, 129 semipermanent structures were built,
a tent camp established on the site of a former swamp, and a parade ground established on
the site of a former marsh. A radio laboratory and an airfield were developed in 1918.
After the war, Camp Vail was designated as the site of the Signal Corps School, the only
training area for Signal Corpsmen in the country. All but four World War I structures were
demolished by 1924.

In 1925 the facility became a permanent post and its name was changed to Fort Monmouth.
The primary mission of Fort Monmouth continued to be Signal Corps training and
electronics research. In 1934 the laboratory was consolidated in a new building, Squier
Laboratory (Building 283), and research on radios and radar continued here. During World
War II, the pace of training increased tremendously at Fort Monmouth. The expanded

laboratory effort was accomplished by starting laboratories at other Army facilities. Squier
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Laboratory continued to be the principal laboratory on Main Post until 1954, when
laboratory operations moved to Charles Wood. In 1955 and 1956, 72 World War II wooden
structures were demolished to make room for permanent structures. These new buildings
were used for residential, administration, commercial, and recreational purposes. A small

number of additional administrative buildings were completed during the 1970s and 1980s.

Camp Charles Wood was purchased in 1941 and opened in 1942. The eastern half of the
property was formerly a golf course, and the western half was residential and farmland.
During World War II, the Camp was used for training Signal Corpsmen. Antenna shelters
were constructed on 26.5 acres of land and used by the Signal Corps Laboratory for research
and development (R&D) purposes. This operation was placed under command of the Army
Air Force until 1951, when the operation moved to another post. Signal Corps training
ceased after World War II.

A new R&D laboratory, the Hexagon (Building 2700), was completed in 1954. Research
activities that had formerly been conducted at Squier Laboratory on the Main Post, and
some activities from the Evans Area were transferred to Charles Wood. The lab continued
to develop electronic equipment. A large amount of residential housing was built from 1953
to 1970. In 1956, 90 World War II wooden structures were razed. The Pulsed Power
Laboratory was built in the early 1980s.

The Army purchased the land for Camp Eva.né in 1941 and opened the Camp in 1942.
Camp Evans is the only area that had potential environmentally significant activities before
being acquired by the Army. The Marconi Wireless Telegraph Company of America
purchased a 93-acre farm in Belmar just after the turn of the century in the north-central
part of present Camp Evans as the site of receiver equipment for commercial transatlantic
radio operations and the site of the Marconi Institute, a school for telegraphy. The Marconi
Company built several large antennas that no longer exist and seven buildings that still exist,
including the Administration Building, which was built as living quarters, and Buildings 4,
5, and 7, which are discussed in more detail in Subsections 4.3.2 and 4.3.3. During World
War I, under war powers, the U.S. Navy took over the Marconi Wireless Company property
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to establish the headquarters for transatlantic communications. In 1918, the activities of the
U.S. Naval Radio Laboratory (NRL) were transferred to the Belmar receiver station site
from Great Lakes, Illinois (Gebhard, 1979). Research at the NRL in 1918 consisted
primarily of experiments in very low-frequency (VLF) communications, radio
countermeasures interception, and radio-frequency amplication (Gebhard). Under the
auspices of the U.S. Navy, the Radio Corporation of America (RCA) was formed as a
subsidiary of the General Electric Company of America (GE) in October 1919 to buy out
the holdings of American Marconi. President Wilson authorized the return of radio stations
taken over by the Navy on 1 March 1920. When the Evans Area was transferred to RCA,
RCA operated the Belmar receiver station until it was closed in 1924. In the period
between the wars, the Belmar site was used by the Ku Klux Klan and by a religious college,
King’s College.

Almost all the buildings that exist at the Evans Area today were built during World War II.
These include the four long, rectangular buildings (Buildings 9010, 9011, 9036, and 9037)
that were built to compose a large laboratory complex. Other laboratories, support
buildings, and radio antenna shelters were also built. Barracks were built on the western
portion of the facility across Laurel Gulley Brook. The major activity at Evans during this
time was radar R&D.

Research in radar technology continued at the Evans Area at the end of World War II. In
1946, a radar signal was bounced off the moon using a specially designed radar antenna
(called Diana Tower).

In the early 1950s, a radiation effects laboratory (Building 9401) was constructed. This

laboratory is described in more detail in Subsection 4.3.8.

The document A Concise History of Fort Monmouth, New Jersey describes a number of R&D
activities that were performed by the laboratories at Fort Monmouth. The document does
not generally say where these activities were conducted. A partial list of research activities

that were conducted at Fort Monmouth laboratories includes:
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Radios including vacuum tubes
Radar

Field TV cameras

Radiation dosimeters

Satellite instrumentation

Solar batteries

Laser communication, range-finding, and relay devices
Microelectronics

Night vision devices
Defibrillator pacemakers
Lithium batteries
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SECTION 2
SITE CHARACTERISTICS

2.1 CLIMATE

The climate of Monmouth County, temperate-humid, is characteristic of the temperate zone
of the Middle Atlantic states. The mean annual temperature for Monmouth County is
53 °F; summers are generally warm, with an average temperature of 72 °F and a maximum
temperature of 103 °F, recorded in July 1954. Winters are moderate, averaging 33 °F;
temperatures rarely drop below 0 °F, although the lowest recorded temperature was -8 °F,
recorded in Freehold in February 1961.

Precipitation in Monmouth County averages 45.18 inches per year; slightly more than half
the total annual precipitation falls between April and September (Jablonski and Baumley,
1989). Thunderstorms generally occur in the summer and may combine high winds with
heavy rainfall. Heavy rains have occurred in connection with hurricanes or tropical storms
that move northward along the Mid-Atlantic Coast (U.S. Army, 1992). Snow has fallen in
Monmouth County in every month between October and April. The average seasonal
snowfall is 25 inches, with the greatest amounts falling in December, January, and February
Jablonski and Baumley, 1989).

2.2 TOPOGRAPHY
2.2.1 Main Post

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 msl at the western end of the
post, near Highway 35. The eastern half of the post averages 10 ft msl in elevation. The
greatest relief is found at Landfill 8, located on Parkers Creek, and along Lafetra Brook,
Mill Creek, and Husky Brook.
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2.2.2 Charles Wood

At Charles Wood the land surface slopes from 72 ft msl near Pulse Power in the southwest
to 20 ft msl at the eastern end of the golf course. In general, the southwestern corner of

Charles Wood is gently rolling and has the greatest relief.
2.2.3 Evans Area

In the Evans Area, the land surface slopes from a high of about 80 ft msl near Brighton
Boulevard in the northwest and in the G2 Area in the southeast to a low of approximately
20 ft msl near the Shark River. The central area of Evans, where the laboratories are
located, is relatively flat with an elevation range from about 65 to 75 ft msl. The area

northeast of the laboratories has the greatest relief.

2.3 SURFACE WATER DRAINAGE AND WETLANDS
2.3.1 Main Post

Surface water runoff from the western part of the Main Post flows into Lafetra Brook to the
north or into Mill Brook to the south. Both Mill Brook and Lafetra Brook originate off-
post. Mill Brook flows along the southern boundary of Main Post until it turns north just
past the Auto Craft Shop. Mill Brook is channelized as it flows past several landfills.
Lafetra Brook forms the northern boundary of the Main Post and joins Mill Brook to form
Parkers Creek. Parkers Creek flows eastward along the northern boundary and joins
Oceanport Creek east of the post. Most of Parkers Creek, Lafetra Brook, and Mill Brook
are tidal.

Husky Brook originates off-post and, shortly after it flows onto the post, becomes Husky
Brook Lake. Surface water drainage from the southern half of the post flows into Husky
Brook and Husky Brook Lake from a series of drainage ditches and outfalls. Husky Brook
flows into Oceanport Creek, which forms the southern boundary of the eastern post area.
Oceanport Creek and Husky Brook below Husky Brook Lake are tidal.
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The U.S. Fish and Wildlife Survey (FWS) National Wetland Inventory Long Branch
Quadrangle Maps indicated the presence of wetlands at the Main Post (see Figure 2-1).
Parkers and Oceanport Creeks were classified as Estuarine Intertidal Aquatic Beds. The
area of Parkers Creek northwest of Building 294 and the part of Oceanport Creek Husky
Brook west of Murray Drive and east of Building 551 are classified as Estuarine Intertidal
Emergent Wetlands. Lafetra Brook and Mill Creek were identified as Riverine Lower
Perennial Open Water/Unknown Bottom. Husky Brook Lake is classified Palustrine Open
Water/Unknown Bottom.

2.3.2 Charles Wood

The Charles Wood Area is drained principally by two unnamed tributaries of Wampum
Brook; one tributary flows eastward through the center of the camp, and the other flows
along the southern boundary. East of Charles Wood, Wampum Brook is joined by several
other unnamed tributaries before it becomes Wampum Lake. The discharge from Wampum
Lake becomes Mill Brook, which flows through Main Post. Some runoff from the
northwestern part of the golf course flows into Lafetra Brook, which is located just north

of Tinton Avenue.

At Charles Wood, several wetland areas were identified on the FWS National Wetland
Inventory Long Branch Quadrangle Map (see Figure 2-1). The lake on the golf course is
classified as Palustrine Open Water/Unknown Bottom. Several areas along the unnamed
tributaries to Wampum Brook are classified Palustrine Forested Wetland, Broad-leaved

Deciduous.
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2.3.3 Evans Area

Stormwater drainage from most of the Evans Area flows through a storm drain system into
Laurel Gulley Brook, which originates off-post, flows through the northern part of Evans
(north of Monmouth Boulevard), and drains into the Shark River, a tidal estuary. Some

runoff from the easternmost areas flows directly into the Shark River.

In the Evans Area, the FWS National Wetland Inventory Asbury Park Quadrangle Map
identifies the Shark River as Estuarine Intertidal Flat (see Figure 2-2). A small area in the
northeastern corner of the property is classified as Estuarine Intertidal Emergent Wetlands.
The area along Laurel Gulley Brook is classified as Palustrine Forested Wetland, Broad-
leaved Deciduous. Additional information on the Evans Area may be found in the
Tectonics Wetlands Delineation Report (1990).

2.4 SOILS
2.4.1 Main Post

According to the Monmouth County Soil Survey (MCSS; Jablonski and Baumley, 1989),
much of the Main Post is covered by urban land (developed land with disturbed soils). The

following soil series and classification units are mapped in the Main Post area:

DoB Downer sandy loam, 2 to 5% slopes

FrB Freehold sandy loam, 2 to 5% slopes

FUB Freehold sandy loam — urban land complex, 0 to 10% slopes
HV  Humaquepts, frequently flooded

KvA Kresson loam, 0 to 5% slopes

UA Udorthents, smoothed

UD Udorthents — urban land complex, 0 to 3% slopes -

Figure 2-3 illustrates the distribution of these soil series.
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Downer series soils are well-drained soils found on uplands and terraces. These soils
formed in acid, loamy coastal plain sediments. The upper 10 inches are a very friable dark
brown sandy loam, which has fine and medium roots and 2% pebbles. The subsoil is 16
inches of strong brown sandy loam with faint clay in bridges between grains, fine and
medium roots, and 10% pebbles. The substratum is a strong brown gravelly loamy sand
with 35% pebbles, which is strongly acid. Permeability is moderate or moderately rapid in
the subsoil and moderately rapid in the substratum. The available water capacity is
moderate. The seasonal high water table is at a depth of more than 6 ft. Runoff is slow.
The Downer series is represented on-site by the Downer sandy loam, 2 to 5% slopes (DoB).
Downer soils are classified as nonhydric (MCSS, 1989).

Freehold soils are well-drained soils that formed in acid, loamy, coastal plain sediments that,
by volume, are 1 to 10% glauconite and are found on uplands. The surface layer is a
9-inch-thick, dark yellowish-brown sandy loam. The subsoil is 26 inches thick. The upper
16 inches of the subsoil are a dark brown sandy loam and sandy clay loam with some
glauconite. The lower 10 inches are a brown sandy loam with glauconite. The substratum
is yellowish-brown loamy sand with much glauconite to a depth of 70 inches. Permeability
is moderate in the subsoil and moderate or moderately rapid in the substratum. The
available water capacity is high. Runoff is medium. Two Freehold soils are found at Main
Post: Freehold sandy loam, 2 to 5% slopes (FrB), and the Freehold sandy loam — urban
land complex, with 0 to 10% slopes (FUB). Urban land consists of areas covered by
impermeable surfaces, such as buildings, roads, and parking lots. The FUB soils were
mapped as a complex because Freehold soils and urban land are found in an intricate
pattern that made it impractical to map the Freehold soil separately. Freehold soils are
classified as nonhydric (MCSS, 1989).

Humaquept soils are somewhat poorly to very poorly drained soils formed in stratified,
sandy, or loamy sediments of fluvial origin. These soils are located on the floodplain and
are subject to flooding several times a year. Humaquept soils are nearly always hydric.
These soils differ in stratification from place to place. Typically, the surface layer and
subsoil consist of stratified layers of sandy loam, loam, and silt loam. The substratum
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consists of stratified layers of loamy sand, sandy loam, loam, and silt loam. In some areas,
the stratified layers are gravelly or mucky. Permeability is moderate or moderately rapid
in the subsoil and the substratum. The available water capacity is high. The apparent
seasonal high water table is between the surface and 1.5 ft. Runoff is slow. Organic matter
varies from low to high. The soil is subject to frequent flooding in the early spring and
during heavy rainfall (MCSS, 1989).

The Kresson loam is a nearly level to gently sloping, somewhat poorly drained soil found
on low divides and in depressions. The surface layer is dark brown loam, 9 inches thick.
The first 22 inches of the subsoil are a mottled olive-brown clay loam, and below that is a
mottled olive-gray clay to a depth of 40 inches. The substratum is mottled, dark grayish-
brown stratified sandy 1oaﬁ1 and sandy clay loam to a depth of 60 inches or more.
Permeability of this soil is slow in the subsoil and the substratum. The available water
capacity is high. The perched seasonal high water table is at a depth of 1 to 1.5 ft from
December to May. Runoff is slow to medium. Organic content is moderate. The soil on-
site is found in areas with 2 to 5% slopes (MCSS, 1989).

Udorthent soils have been altered by excavating or filling (MCSS, 1989). In filled areas,
these soils consist of loamy material that is more than 20 inches thick. Filled areas include
floodplains, tidal marshes, and areas with moderately well-drained to very poorly drained
soils. Some Udorthent soils contain concrete, asphalt, metal, or glass. Two Udorthent soils
are found at Main Post: Udorthents, smoothed (UA), which may also include old sand and
gravel pits that have been smoothed or filled in, and Udorthents — urban land complex, with
0 to 3% slopes (UD).

2.4.2 Charles Wood

'The Monmouth County Soil Survey (MCSS, 1989) identified nine soil types at Charles Wood
(see Figure 2-3) as follows:

° At  Atsion sand
® EvB Evesboro sand, 2 to 5% slopes
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FrB  Freehold sandy loam, 2 to 5% slopes

FUB Freehold sandy loam — urban land complex, 0 to 10% slopes
HnA Holmdel sandy loam, 0 to 2% slopes

HUA Holmdel sandy loam — urban land complex, 0 to 5% slopes
PT  Pits, sand, and gravel

Sn  Shrewsbury sandy loam

UD  Udorthents — urban land complex, 0 to 3% slopes

Freehold and Udorthents soils were previously discussed in Subsection 2.4.1 and will not be

discussed in this section.

The Atsion sand is a nearly level, poorly drained soil found in depressional areas and on
broad flats. The uppermost 2 inches are matted, partly decomposed organic material and
roots with 6 inches of black sand below. The subsurface layer is a 14-inch-thick grayish-
brown sand. The subsoil is a dark reddish-brown loamy sand, 18 inches thick, with
approximately 10 inches of mottled brown sand in the lower layer. The substratum is a
mottled yellowish-brown fine sand to a depth of at least 60 inches. Permeability is
moderately rapid or rapid in the subsoil and rapid in the substratum. The available water
capacity is low. Between November and June, the seasonal high water table ranges from
the surface to 1 ft (MCSS, 1989).

Evesboro soils are excessively drained soils that developed in acid, sandy, coastal plain
sediments located on uplands. These soils have a 4-inch surface layer where the upper 2
inches are matted decomposed organic matter with 2 inches of grayish-brown sand in the
lower layer. The subsurface layer is S inches of yellowish-brown sand. The subsoil and
substratum are yellowish-brown sand. Permeability is rapid in the subsoil and substratum.
The available water capacity is low. The seasonal high water table is at a depth of more
than 6 ft. Runoff is slow. At Charles Wood, Evesboro soils are represented by the
Evesboro sand with 2 to 5% slopes (EvB) (MCSS, 1989).

Holmdel soils are level, moderately well-drained to somewhat poorly drained soils found in
depressions and on low divides. The surface layer is a 12-inch-thick dark grayish-brown

sandy loam. The subsoil has two layers: the upper is a yellowish-brown sandy loam,
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12 inches thick, and the lower layer is mottled yellowish-brown sandy clay loam to a depth
of 38 inches. The substratum is mottled, yellowish-brown as:d light olive-brown sand and
sandy loam to a depth of at least 60 inches. Permeability is moderate in the subsoil and the
substratum, and the available water capacity is high. The seasonal high water table ranges
from 1.5 to 4 ft between December and May. Runoff is slow. Two Holmdel soils are found
at Charles Wood: the Holmdel sandy loam, 0 to 2% slopes (HnA), and the Holmdel sandy
loam -~ urban land complex, with 0 to 5% slopes (HUA) (MCSS, 1989).

Soils classified as Pits, sand and gravel, have been excavated for sand and gravel. These
areas are sand with varying amounts of gravel. The properties of these soils vary from place
to place (MCSS, 1989).

The Shrewsbury sandy loam is a level poorly drained soil found in depressions, along
drainageways and on broad flats. The first inch is dark reddish-brown matted, partly
decomposed organic material and roots with 8 inches of black sandy loam below. The
subsurface layer is a 4-inch-thick dark gray sandy loam. The subsoil has a 9-inch-thick
mottled grayish-brown sandy clay loam and 9 inches of mottled olive-gray sandy clay loam.
The substratum is a mottled dark greenish-gray loamy sand. Permeability is moderately slow
or moderate in the subsoil and moderately rapid or rapid in the substratum, and the
available water capacity is high. The seasonal high water table is between the surface and
a depth of 1 ft from October to June. Runoff is slow and water ponds on the surface
(MCSS, 1989).

2.4.3 Evans Area

Ten soil types are identified in the Monmouth County Soil Survey (MCSS, 1989) at the
Evans Area (see Figure 2-4):

EvB Evesboro sand, 2 to 5% slopes

EvC Evesboro sand, 5 to 10% slopes

EvD Evesboro sand, 10 to 15% slopes

EvE Evesboro sand, 15 to 24% slopes

EWB Evesboro sand — urban land complex, 0 to 10% slopes
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FuB Freehold sandy loam — urban land complex, 0 to 10% slopes
HUA Holmdel sandy loam — urban land complex, 0 to 5% slopes
HV  Humaquepts, frequently flooded

SaB  Sassafras sandy loam, 2 to 5% slopes

SS  Sulfaquents and Sulfihemists, frequently flooded

Evesboro, Freehold, Holmdel, and Humagquepts soils were discussed in either Subsection

2.4.1 or 2.4.2 and are not discussed below.

Sassafras soils are well-drained soils formed from acid, loamy, Coastal Plain sediments on
uplands. The surface layer is an 11-inch-thick dark brown sandy loam. The upper layer of
the subsoil is a yellowish-brown sandy loam and sandy clay loam, 19 inches thick, and the
bottom layer is a 6-inch-thick reddish-yellow sandy loam. The substratum is a reddish-yellow
loamy sand and sandy loam. Permeability is moderate in the subsoil and moderate to rapid
in the substratum, and the available water capacity is high. The seasonal high water table
is at a depth of more than 6 ft (MCSS, 1989).

Sulfaquent and Sulfihemist soils are poorly drained to very poorly drained soils found in
tidal marshes and estuaries subject to tidal flooding. These soils are mapped together
because they are similar in use and management. Permeability of these soils is moderate
or moderately rapid in the substratum, and the available water capacity is high. The water
table fluctuates with the tides. Runoff is very slow. These soils are classified as hydric soils
(MCSS, 1989).

2.5 GEOLOGY
2.5.1 Regional Geology

Monmouth County lies within the New Jersey section of the Atlantic Coastal Plain
physiographic province. Main Post, Charles Wood, and the Evans Area are located in what

may be referred to as the Outer Coastal Plain subprovince, or the Outer Lowlands.

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

MKO1\RPT:03886089.001\ftmon.s2 2-17 12/15/93



@
MANAGERS @ DESIGNERSICONSULTANTS

northeast-southwest with a dip ranging from 10 to 60 ft per mile and were deposited on
Precambrian and lower Paleozoic rocks (Zapecza, 1989). Coastal Plain 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 that
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 (see Table
2-1). Regressive, upward-coarsening deposits are usually aquifers (e.g., Englishtown and
Kirkwood Formations, and the Cohansey Sand) while the transgressive deposits act as
confining units (e.g., the Merchantville, Marshalltown, and Navesink Formations). The
individual thicknesses for these units vary greatly (i.e., from several feet to several hundred
feet). The Coastal Plain deposits thicken to the southeast from 0 ft at the Fall Line to
greater than 6,500 ft in Cape May County (Brown and Zapecza, 1990).

2.5.2 Local Geology

Based on the regional geologic map (Jablonski, 1968), the Cretaceous Age Red Bank and
Tinton Sands outcrop at the Main Post. 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
(Jablonski). The lower member (Sandy Hook) is a dark gray to black medium- to fine-

grained sand with abundant clay, mica, and glauconite.

The Tinton sand conformably overlies the Red Bank Sand and ranges from a clayey
medium- to very coarse-grained feldspathic quartz and glauconite sand to a glauconitic
coarse sand. The color varies from dark yellowish orange or light brown to moderate brown

and from light olive to grayish olive. Glauconite may constitute 60 to 80% of the sand
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Table 2-1 Geologic and Hydrogeologic Units in the New Jersey Coastal Plain

. Geologic Hydrogeologic|
System | Series Unit thholoﬂ Unit Hydrelogic Characteristics
Quaternary | Holocene | Aliuvial deposits| Sand, silt, and black mud Undifferentiated ts.oumtggl !an;lqterial, o{ten mu‘ylimlly connected
Beach sand Sand, quartz, light-colored, medium- to coarse-grained, pebbl underlaying aquifers. ly some units
and gravel ! 0 >0 peny may act as confining beds. Thicker sands
Pleist Cape May are capable of yielding large quantities of water.
Formation
Tertiary | Miocene ngn%ltl&n Sand, quariz, light-colored, heterogeneous, clayey, pebbly
Bridgeton Kirkwood-Cohansey A major aquifer system. Groundwater occurs
Formanoq aquifer system generally under water-table conditions.
Beacon Hill Gravel, quartz, light-colored, sandy
Gravel
Cohansey Sand | Sand, quartz, light-colored, medium- to coarse-grained,
pebbly; local clay beds
Kirkwood Sand, quartz, gray and tan, very fine to medium-grained,
Formation micaceous, and dark-colored diatomaceous clay
Confining bed Thick diatomaceous clay bed occurs along coast
_______ and for a short distance inland. A thin water-
Rio Grande w-b bearing sand occurs within the middle of this unit.
Confining bed
Atlantic City A major aquifer along the coast.
800-foot sand
Alloway Clay Member or equivalent.
Eocene | Piney Point Sand, quartz, and glauconite, fine- to coarse-grained LPim? Point e
Formaation q g aquiter Yields moderate quantities of water locally.
Shark River Clay, silty and sandy, glauconitic, green, gray, and brown, Poorly permeable sediments.
Formation fine-grained quartz sand -
Manasquan 3
Formation 2
Paleocene| Vincentown Sand, quartz, gray and green, fine- to coarse-grained, § Vincentown Yields small to moderate quantities of water in
Formation glauconitic, and brown, clayey, very fossiliferous, glauconite S | aquifer and near its outcrop area.
and quarts calcarenile 2 Poorly permeable sediments
gorgerstown Sand, clayey, glauconitic, dark green, fine- to coarse-grained E P )
arn 5
Cretaceous| Upper | Tinton Sand Sand, quartz, and glauconite, brown and gray, fine-to |  _ _
Cretaceous coarse-grained, clayey, micaceous IRed Bank Sand | Yields small quantities of water in and near its
Red Bank Sand | outcrop area.
Navesink Sand, clayey, silty, glauconitic, green and black, medium- to Poorly permeable sediments.
Formation coarse-grained
Mount Laurel Sand, quartz, brown and gray, fine- to coarse-grained, slightl - -
Sand glauco?amc oy v oy Wenonah-Mount | A major aquifer.
— Laurel aquifer
Wenonah Sand, very fine to fine-grained, gray and brown, silty, slightly
Formation glauconitic
Marshalltown Clay, silty, dark greenish-gray, glauconitic quariz sand Marshalitown- Aleaky confining bed.
Formation Wenonah confining bed
Englishtown Sand, quartz, tan and gray, fine- to medium-grained; local clay | Englishtown aquifer | A major aquifer. Two sand units in Monmouth
Formation beds system and Ocean Counties.
Woodbury Clay | Clay, gray and black, micaceous silt Merchantville- A major confining bed. Locally the Merchantville
i itic. mi . : Woodbury Formation may contain a thin water-bearing sand.
Merchantville | Clay, glauconitic, micaceous, gray and black; locally very fine- confining bed
Formation grained quartz and glauconitic sand
Magothy Sand, quartz, light-gray, fine- to coarse-grained, local beds of Upper aquifer| A major aquifer system. in the northern Coastal
Formation dark-gray lignitic clay 55 Plain, the u?per agu;.fer isd%quivalelpt to tti;‘e Old
- - - — =5 Bridge aquifer and the middle aquifer is the
Raritan Sand, quartz, light-gray, fine- to coarse-grained; pebbly, § & [Conf. bed . ; ;
; . . ; E § [ equivalent of the Farrington aquifer.
Formation arkosic, red, white, and variegated clay 'é's Middle aquifer
Potomac Iternating clay, silt, sand, and gravel B
Lower | Group Alternating clay, si 9 $ & |Cont. bed
Cretaceous aE -
Lower aquifer
Pre- Bedrock Precambrian and lower Paleozoic crystalline rocks, metamor- | Bedrock confining | No wells obtain water from these consolidated
Cretaceous phic schist and gneiss; locally Triassic basalt, sandstone, and bed rocks, except along the Fall Line.
shale and Jurassic diabase
1614-5277  10/29/93 Adapted from Zapecza, 1989. 2-19
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fraction in the upper part of the unit (Minard, 1969). The upper part of the Tinton is often

highly oxidized and iron-oxide encrusted (Minard).

Both the Tinton Sand and the Hornerstown Sand (or Marl) outcrop at Charles Wood. The
Hornerstown unconformably overlies the Tinton Sand and is a dusky-green to grayish-olive
or grayish-olive-green clayey glauconitic sand that may oxidize to moderate reddish brown
and dusky red. The percentage of quartz sand ranges from a few percent to 30 percent.

Approximately half of this formation is composed of silt and clay.

The Kirkwood Formation (part of the Kirkwood-Cohansey system) outcrops in the Evans
Area and dips to the southeast at 20 ft per mile (Jablonski). The Kirkwood consists of
alternating layers of sand and clay. The upper unit is a light gray to yellowish-brown fine-
grained quartz sand with quartz nodules and small pebbles. The lower unit is a brown silt
in Monmouth County (Jablonski).

2.6 HYDROGEOLOGY

The water table aquifer at the Main Post Area is identified as part of the "composite
confining units," or minor aquifers. The minor aquifers include the Navesink formation, the
Red Bank Sand, Tinton Sand, Hornerstown Sand, Vincentown Formation, the Manasquan
Formation, Shark River Formation, Piney Point Formation, and the basal clay of the
Kirkwood Formation.

Based on records from wells drilled at Landfill 8 and for the UST removal program, water
is typically encountered at depths of 2 to 9 ft below ground surface (bgs). According to
Jablonski, wells drilled in the Red Bank and Tinton sands may produce from 2 to 25 gallons
per minute (gpm). Some well owners have reported acidic water that requires treatment

to remove iron.
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Shallow groundwater at Main Post is tidally influenced and most likely flows toward the
creeks and brooks as the tide goes out and at low tide. As the tide comes in and at high

tide, groundwater most likely flows away from the surface water drainages.

Because of the high silt and clay content, the Hornerstown sand most likely serves as an
aquitard or aquiclude rather than as an aquifer. Jablonski reports that localized areas may
yield enough water for domestic use. Water was encountered at 5 to 12 ft bgs in wells
drilled for the UST program at Charles Wood.

The water table aquifer in the Evans Area is part of the Kirkwood-Cohansey aquifer system,
a major shallow aquifer in southern Monmouth County (Jablonski). Jablonski reported well
yields ranging from 15 to 1,236 gpm in this aquifer. Groundwater was encountered at
approximately 30 ft bgs in borings completed in the Evans Area, where groundwater

generally flows toward the Shark River.

2.7 VEGETATION AND WILDLIFE
The information in this subsection was extracted from the Installation Assessment (IA).

The Fort Monmouth Complex (Main Post, Evans Area, and Charles Wood Area) lies within
the outer Atlantic Coastal Plain, a region characterized by salt marsh wetlands. Evans Area

also lies within the Oak-Pine Fringe of the New Jersey Pine Barrens.

Ecologically unique areas proximal to Fort Monmouth and its subposts are Parkers Creek,
designated as a wildlife habitat bordering the Main Post; and an estuarine pond and Atlantic
White Cedar swamp just north of Evans Area, also designated as a wildlife habitat.

All three areas of Fort Monmouth have floodplain salt marsh along or within their

boundaries. The ecosystem includes marsh grasses (Phragmites, Spartina, Distichlis, and

Scerpus), small mammals, reptiles, amphibians, and migratory waterfowl.
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Of the three major elements of the Fort Monmouth Complex, the Evans Area ecology is the
most undisturbed. At the time of the USATHAMA assessment, th_e Monmouth County
Planning Board was considering the Evans Area as a potential nesting site for rare and

endangered birds.

Table 2-2 lists trees and shrubs found in Monmouth County. Monmouth County mammals
are listed in Table 2-3, and reptiles and amphibians found in Monmouth County are listed
in Table 2-4. Table 2-5 lists endangered birds and very rare fish in Monmouth County.
Tables 2-2 through 2-5 were adapted from Appendix B of the IA report. Appendix B of the
IA also contains a list of vegetation and wildlife found during a survey of nearby Naval
Weapons Station Earle. Additional information on vegetation in the Evans Area is

presented in the Tectonics Wetlands Delineation Report (1990).

The Fish and Wildlife Service of the U.S. Department of the Interior stated in a letter
(included as Appendix E) that there were no federally listed or proposed threatened or
endangered flora or fauna on Fort Monmouth. The letter also contains a list of federally
endangered and threatened or candidate species in New Jersey. The Office of Natural
Lands Mangement of the NJDEPE stated in a letter (included in Appendix E) that there
was one observance of a New Jersey listed endangered plant, the clustered sedge, in 1992
but there have been no other observances of federal or state rare species. The letter
contained a list of rare species in the general vicinity of each area and in Monmouth

County.
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Table 2-2

A Partial List of Trees and Shrubs Found in Monmouth County

Black spruce
Tree-of-heaven

Trees
White ash Green ash
Big-toothed aspen Quaking aspen
Atlantic white cedar Basswood
American beech Black birch
Gray birch Black gum
Box elder Black cherry
American chestnut Flowering dogwood
Eastern red cedar American elm
Eastern hemlock . Pignut hickory
Shagbark hickory American holly
Ironwood Black locust
Honey locust Norway maple
Red maple Silver maple
Red mulberry White mulberry
Black oak Swamp white oak
Chestnut oak White oak
Pin oak Willow oak
Pitch pine Red pine
White pine Sassafras

Norway spruce
Water tupelo

Red osier dogwood

Common elderberry

Hawthorn

Inkberry

Sweet pepperbush

Shadbush

Staghorn sumac

Winged sumac
Winterberry

Black walnut Black willow

Crack willow Weeping willow
Shrubs

Pink azalea Swamp azalea

Wild azalea Southern bayberry

Blackberry Blackhaw

Blueberry Common buttonbush

Chokeberry Sand cherry

Coralberry Large cranberry

Swamp dogwood
Fetter bush
Huckleberry
Mountain laurel
Raspberry

Spicebush

Poison sumac
Arrowwood viburnum
Witch hazel
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Table 2-3

Mammals Found in Monmouth County

Mammals
Opossum Gray fox
Smokey shrew Woodchuck
Least shrew Eastern chipmunk
Short-tail shrew Eastern gray squirrel
Starnose mole Red squirrel
h Eastern mole Southern flying squirrel
Keen’s myotis (bat) Beaver
Little brown myotis White-footed mouse
| Small-footed myotis House mouse
Silver-haired bat Norway rat
Eastern pipistrel Southern bog lemming
Red bat Boreal redback vole
[| Big brown bat Meadow vole
Hoary bat . Pine vole
Raccoon Muskrat
Longtail weasel Meadow jumping mouse
Mink Eastern cottontail rabbit
River otter New England cottontail®
Striped skunk Virginia white-tailed deer
“ Red fox European hare

Candidate for List of Endangered Species.
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Table 2-4

Reptiles and Amphibians Founds in Monmouth County

Diamond-backed terrapin
Eastern box

Snakes

Eastern smooth earth
Northern brown

Reptiles "
Lizards "
Northern fence Five-lined skink

Mud Salamander!

Turtles
Common snapping Bog!
Wood! Spotted
Musk Eastern mud

Eastern painted

Red-eared

Red-bellied
Northern water f

Eastern garter Eastern ribbon

Eastern hognose Eastern worm

Northern ringneck Rough green

Northern black racer Northern pine!

Black rat Corn

Scarlet Eastern milk

Eastern king Timber rattler’
Amphibians

Toads

Eastern spadefoot Fowlers

Tree Frogs

Spring peeper Gray

Pine barrens' New Jersey chorus

True Frogs

Cricket Carpenter

Pickerel Green

Northern leopard Wood

Bull

10n list of endangered or threatened species or candidate for Federal List of Endangered

Species.
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Table 2-5

Endangered Birds and Very Rare Fish Found in Monmouth County

|| Birds

" Bald eagle'? Black skimmer?

Peregrine falcon® Least tern’

Osprey - Fish hawk - Salt marsh? Eskimo curlew - protected by
Coppershawk U.S. Government
American bittern® '

Barred owl’

Il Black call®

Bobolink®

Cooper’s hawk?
Grasshopper sparrow”
Great Blue Herron®
Loggerhead shrike®
Merlin®

Northern harrier?

[| Pied-billed crebe®
Piping plover”
Red-Shouldered hawk®
Roseate tern®
Savannah sparrow’
Short-eared owl’
Upland Sand piper?

|| Vesper sparrow

|| Fish

" Short nose sturgeon

'Federal endangered and threatened species.
2NJ endangered and threatened species.
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SECTION 3
CURRENT ENVIRONMENTAL MANAGEMENT PRACTICES

Fort Monmouth maintains a comprehensive environmental management program. The
elements of this program are presented in the Environmental Management/Action Plan, last
revised 29 October 1993 and prepared by the DEH of Fort Monmouth. In addition, Fort
Monmouth has the following plans:

] Installation Hazardous Waste Management Plans
. Installation Pest Management Plan
° Spill Prevention Control and Countermeasures Plan (SPCCP) and Installation

Spill Contingency Plan (ISCP)

Elements of the Environmental Management/Action Plan are presented in the following

subsections.
3.1 POTABLE WATER SUPPLIES

Fort Monmouth gets its potable water from the Monmouth Consolidated Water Authority
and maintains a State-certified water testing laboratory, which is a commercial activity
contractor. The laboratory meets the requirements of the New Jersey Drinking Water Act
by annually testing its potable water for bacteria and limited chemistry, which include total
petroleum hydrocarbons and inorganic compounds. Samples are tested annually to meet
New Jersey drinking water standards. Monthly samples are analyzed for total coliform.

Samples are analyzed as requested by any facility personnel.

Fort Monmouth’s potable water program satisfies the requirements of the U.S.
Environmental Protection Agency (EPA), Clean Water Act (CWA), Safe Drinking Water
Act (SDWA), and the NJDEPE Safe Drinking Water Act. Fort Monmouth submits an
annual Safe Drinking Water Report and a monthly Microbiology Report to the NJDEPE.
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3.2 SANITARY WASTEWATER DISPOSAL

Sanitary sewage at Fort Monmouth is discharged to the Northeast Monmouth County
Regional Sewerage Authority (NMCRSA). NMCRSA monitors the sewage effluent from

Fort Monmouth every month to ensure compliance with NJDEPE’s discharge contaminant

standards.

3.3 SOLID WASTE DISPOSAL

Fort Monmouth manages waste refuse, contaminated soils from leaking USTs and other
spills, and leaf composting. Waste refuse is sent to the Monmouth County Reclamation

Center in Tinton Falls for disposal or recycling.

Items recycled in the commercial area of Fort Monmouth include glass, aluminum, bimetals,
paper, newspaper, and cardboard. In addition to these items, plastic containers are also
recycled in the residential areas. Residential pickup of recyclables occurs twice a month.
Fort Monmouth recycles approximately 30% of its solid waste. Other solid waste is

transported by an outside licensed contractor to the County Reclamation Center.

Soils that have been contaminated by leaking USTs or other spills are classified into one
of three NJDEPE categories: hazardous waste, nonhazardous waste, and soils that contain
contaminant levels below regulatory concern. Hazardous waste soils exhibit the
characteristics of ignitability, corrosivity, reactivity, toxicity, have PCB concentrations greater
than 50 parts per million (ppm), or have total petroleum hydrocarbon (TPH) concentrations
greater than 30,000 ppm. Only a small percentage of the contaminated soil found at UST
sites have been classified as hazardous waste. This waste is disposed of at a permitted
disposal facility in accordance with Resource Conservation and Recovery Act (RCRA)

regulations, as discussed in Subsection 3.4.

Most of the contaminated soil at Fort Monmouth is classified as nonhazardous waste. This

is soil that has contamination below the limits specified for hazardous waste but above the
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limits established by NJDEPE for reuse of soil. Fort Monmouth currently sends this class
of soil to recycling facilities where it is thermally treated and used as clean fill. The soil that
contains contamination below regulatory levels is reused as clean fill at Fort Monmouth.

Only a small percentage of soil waste falls into this category.

Fort Monmouth conducts leaf composting at three sites: two on the Main Post and one on
Charles Wood. The technology involves sorting out all other material besides leaves and
disposing of it. The leaves are wetted and formed into windrows. The windrows are
periodically combined, turned over, and wetted. After 18 months, the leaves are fully

composted and reused on site.

The solid waste generated at Fort Monmouth is regulated by EPA RCRA regulations and
the NJDEPE Solid Waste Act. Fort Monmouth prepares an annual Operating Statement
and a Solid Waste Classification Report for NJDEPE.

Although asbestos is no longer used at Fort Monmouth, asbestos waste is generated during
repair work, and it is placed in a dumpster that is designated for asbestos waste. The

asbestos is disposed of at a landfill that is permitted for asbestos.
3.4 HAZARDOUS WASTE DISPOSAL

Fort Monmouth is a large-quantity generator of hazardous waste, but it does not have long-
term storage and does not treat hazardous waste. Fort Monmouth is a less than 90-day
storage facility. It is registered as a generator with EPA and NJDEPE, but it is not required

to have a license or permit. Each area has an EPA identification number:

° Main Post ID # NJ 3210020597
L] Charles Wood ID # NJ 2210020978
. Camp Evans ID # NJ 3210020324

Hazardous waste is accumulated at the point of generation until 55 gallons or 1 quart of an

acutely hazardous waste is accumulated. At that point, the waste container is transferred
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to the central storage facility within 3 days. Each area has its own central storage facility
that is operated by the Gas and Chemical Section of the Directorate of Logistics. The Gas
and Chemical Section coordinates the disposal of the waste through the Defense
Reutilization Marketing Office (DRMO), located in Lakehurst, New Jersey. The DRMO
arranges for disposal of the waste to an EPA-permitted waste treatment or disposal facility
and ensures that the waste is transported by a hauler with an EPA identification number

and that a manifest is prepared.

Fort Monmouth has a program to minimize the production of hazardous waste. Waste is
minimized by source reduction, recycling, and treatment. Source reduction is the approach
most emphasized at Fort Monmouth. Product/material substitution, production process
redesign and modernization, and better operating practices are the major components in a
source reduction operation. Product/material substitution is the process of replacing
hazardous materials with nonhazardous ones. Examples of this at Fort Monmouth are
substituting water-based latex paint for oil-based paints and replacing chlorinated degreasing

solvents with nonhalogenated, petroleum-based solvents.

Production process redesign and modernization to reduce the amount of hazardous waste
produced has been used at Fort Monmouth. An example is the installation of a complete
discharge device (CDD) to discharge lithium/sulfur dioxide (Li/SO,) batteries. Discharging
the batteries results in their not exhibiting the hazardous waste characteristics of ignitability

or reactivity, allowing them to be disposed of as nonhazardous waste.

Better operating practices means providing proper instruction to employees using hazardous
materials, ensuring that only the necessary amounts of hazardous materials are being used,
and ensuring that employees work from small containers whenever possible, thereby

reducing the likelihood of spills.

Recycling options at Fort Monmouth involve reprocessing the waste material to produce a

reusable product. Examples of recycling at Fort Monmouth are reconditioning of waste
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antifreeze and the recovery of waste oil filters. Examples of offsite recycling include fuel-

blending automotive waste oil and recycling lead/acid storage batteries.

Hazardous waste treatment is not currently performed at Fort Monmouth. However, all
hazardous waste generated by Fort Monmouth is processed through the Defense
Reutilization Marketing Office (DRMO) and the DRMO normally incinerates wastes. A
small neutralization system is being considered for installation in Building 2700 for

neutralization of laboratory waste.

Fort Monmouth completes an EPA Biennial Inventory of Federal Hazardous Waste
Activities, and an NJDEPE Annual Hazardous Waste Generator Report.

3.5 MEDICAL WASTE DISPOSAL

Fort Monmouth generates medical waste at Patterson Army Community Hospital. All
medical waste is placed in red bags and manifested in accordance with New Jersey Medical
Waste Regulations. The waste is currently transported by Regional Carting, Inc. of

Matawan, New Jersey, for incineration at KF Processing Co. in Marcus Hook, Pennsylvania.
3.6 PCB MANAGEMENT PROGRAM

The Fort Monmouth PCB management program consists of determining the level of PCB
in all electrical transformers and removing all PCB-class transformers (i.e., PCB > 500
ppm). Prior to 1988, all oil-filled electrical equipment at Fort Monmouth was assumed to
be PCB-class equipment and was labeled as such. In November 1988, Fort Monmouth
initiated a program to sample and analyze all equipment that did not have a manufacturer’s
label indicating that it was non-PCB (i.e., PCB < 50 ppm).

Testing of all oil-filled transformers, capacitors, voltage regulators, and switches was
completed by June 1990. Thirty-three pieces of equipment were identified as being PCB

class, 96 as being PCB contaminated (PCB concentrations between 50 and 500 ppm), and
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520 as being non-PCB. In addition, 224 pieces were identified, from the manufacturer’s

nameplate, as being non-PCB.

To fulfill the requirements of the Toxic Substances and Control Act (TSCA), Fort
Monmouth initiated an action to remove or remediate all PCB-class equipment. Of the 33
PCB-class pieces of equipment, all of which were transformers, 29 were removed and sent
to Aptus, Inc. in Coffeyville, Kansas. At the Aptus facility, the PCB oils were drained from
their containers and incinerated. The empty metal containers were triple-rinsed and sent
to a secure landfill. The other four transformers were drained, and the PCB oil was
replaced with non-PCB oil. The drained PCB oil was sent to Aptus for incineration. The
four transformers were resampled and tested for PCB content within 90 days after being
retrofilled. All four transformers now have PCB levels less than 50 ppm and are classified
as being non-PCB. Therefore, there are currently no PCB-class pieces of equipment at Fort

Monmouth.

Before the PCB class transformers were removed, each was inspected on a quarterly basis.
If a leak was discovered, immediate action was taken to contain the leak and remediate the
spill as necessary. As part of this study, the location of each former PCB-class transformer
was inspected for evidence of a spill. The results of the inspection and recommendations

for additional investigations, as appropriate, are presented in Subsection 4.4.

Although not required by TSCA, Fort Monmouth inspects PCB-contaminated equipment
for leaks on a quarterly basis. Fort Monmouth is currently retrofilling all PCB-contaminated

equipment and plans to have only non-PCB equipment in a few years.

The remaining PCB-contaminated equipment is regulated under TSCA and NJDEPE
Hazardous Waste Management Act. The following reports are completed for the EPA:
Notification of PCB Activity Report, the Annual PCB Document, and the Quarterly

Inspection Report.
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3.7 PESTICIDE AND HERBICIDE PROGRAM

Fort Monmouth operates a pest management plan that provides effective and
environmentally acceptable controls. Pest management operates on the principle of
Integrated Pest Management. This is a systems approach to reduce pests to tolerable levels
through a variety of techniques, including the use of predators and parasites, genetically
resistant hosts, natural environmental modifications, mechanical control, proper sanitation,
physical exclusion, public education, and, when necessary and appropriate, chemical
pesticides. A summary of pest management methods for the major types of pests found at
Fort Monmouth is presented in Table 3-1. When chemicals are needed, the chemical that
represents the lowest level of human toxicity while still being fully effective on pest
populations is selected. A copy of the Pesticide Inventory from the Pest Management Plan
is attached as Appendix B.

The pest management program is administered by the DEH and implemented by
contractors. The DEH Facility Management Specialist is the Quality Assurance Evaluator
of the contractors’ activities and also serves as the Pest Management Coordinator. This
person is trained and certified by the Department of Defense (DOD) in pest management.
The Pest Management Coordinator is advised by Preventive Medicine on the safe uses of
pesticides and other health issues. The Coordinator completes a monthly compilation of all

pesticides used along with associated data on DOD Form 1532.

The Pest Management Coordinator and all contractor personnel who apply pesticides are
part of a medical surveillance program. Each individual receives an annual physical
examination to establish that the individual is physically capable of wearing a respirator and
to measure red blood cell (RBC) cholinesterase level, test liver and kidney function, and
conduct a complete blood count and respiratory evaluation. If cholinesterase-inhibiting
substances (CIS) are used, the RBC cholinesterase level will be monitored at least twice a
year and more frequently if CIS are heavily used or if the individual exhibits symptoms of
CIS poisoning.
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Table 3-1

Summary of Pest Management Methods

Pest Category

Specific Pest

Controls

Pesticides/Herbicides

Household and Nuisance Pests

Cockroach, mice,
spiders, crickets,
ants

Close entry points, improve sanitation,
eliminate harborage, apply pesticides, inspect

| food-handling facilities every 30 days.

Propxur, diazinon, d-phenothrin,
dursban, boric acid, pyrethrum,
chlorpyrifos, carbaryl

Structural Pests

Termites, old
house borers,
powder post
beetles

Inspect 100 structures per year, repair wood,
apply pesticides.

Pyrethrin, chlorpyrifos

Weed Control

Weeds

Apply herbicide at newly constructed
facilities, recreation areas, building entrances,
and miscellaneous roadsides.

Bromocil, 2,4-D, dicamba,
mecoprop

SUIDVNIV

Stored Products Pests

Rodents, insects

Inspect Post Exchange, Commissary, and
food storage areas. Improve sanitation, close
entry points, apply pesticides, fumigate wood
pallets.

Aluminum phosphide, chlorpyrifos

SINVL

Disease Vectors

Ticks, fleas,
mosquitoes, flies,
raccoons, skunks,
cats, birds

Educate personnel, reduce habitat area by
grass-cutting or herbicides, spray stagnant
water breeding areas, improve sanitation, trap
large pests.

Abate, pyrethrin, permethrin,
carbaryl, malathion, bacillus
thuringieasis, methomy,
chlorpyrifos, polybutene

Pests of Ornamental Plants and Turf

Crabgrass, weeds,
grubs, insects,
moles

Apply crabgrass, broadleaf, and grub control.
Chemically treat leaf-chewing insects.

Zinc phosphide, disodium
methanearsonate, dimethyl,
carbaryl

Stinging Insects

Bees, wasps

Screen windows and doors, remove nests,
apply pesticides

Carbaryl, resinethrin, diazinon

Miscellaneous Pests

Refer to Preventive Medicine Unit specialist
or local and state agencies.

“RPT:03886089.001\ftmon.s3
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The Pest Management Program operates under the requirements of the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA), Occupational Safety and Health Administration
(OSHA) regulations (29 CFR 1910), Environmental Effects of Army Actions (32 CFR 651),
and Recommended Procedures and Criteria for Storage of Pesticides and Pesticide
Containers (40 CFR 165).

Each Pest Control Contractor is required to furnish the DEH with the following reports:

Termite Control Report

Regulatory Agency Inspection Report
Notification of Pest Treatment Services Report
Schedule Report of Cyclic Services

Pesticide Medical Surveillance Report

Pest Control Summary Report

Pesticide Label Copies

Designation of Key Personnel

3.8 UST MANAGEMENT PROGRAM

The New Jersey Underground Storage Tank Act of 1990 requires that all existing USTs
storiﬁg gasoline, waste oil, and hazardous materials/wastes must be upgraded to include leak
detection and overfill protection by December 1993. Existing tanks storing heating oil for
on-site consumption must be upgraded by August 1995. To meet this schedule, Fort
Monmouth has instituted a program to remove almost all heating oil USTs and use natural
gas for heating. In 1995, the only remaining USTs will be tanks storing gasoline and tanks

storing heating oil at the main boiler plants.

Approximately 380 USTs will be removed during this period. The process for removing
USTs will be in accordance with NJDEPE regulations and will include a prenotification
report to NJDEPE. The report will include the UST registration information, removal
procedures, site evaluation methods, and corrective action procedures. Following UST
removal, a site assessment report will be sent to NJDEPE. The site assessment report will

describe the results of environmental evaluations and corrective actions taken.
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The UST management program is regulated by EPA and NJDEPE UST regulations. Fort
Monmouth completes UST registrations and permit applications, UST removal site
assessments, and Discharge Investigation Corrective Action Reports and files them with
NJDEPE.
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SECTION 4
SITE DISCUSSION

4.1 MAIN POST

Figure 4-1 shows the location of the 21 Main Post sites discussed in this section. Eighteen
sites (identified as M-1 to M-18 on Figure 4-1) were identified by USATHAMA in the 1980
IA of Fort Monmouth. The NJDEPE expressed concern about one additional site in a
letter dated 8 June 1990 (identified as AOC-3). Two sites have been added, because

historical information suggests that they were similar to other sites being investigated.

The analytical results for all samples are summarized in Appendix A. The Groundwater and
Surface Water Analytical Results Table, found in Appendix A, presents Main Post analytical
data for all parameters that were detected above method detection limits. It should be
noted that the Main Post Groundwater and surface water samples were collected in tidally
influenced areas; because the solubility of metals is affected by salinity and the samples were
 most likely not collected at exactly the same tidal stage, the metals concentrations are

variable.

4.1.1 Landfill 1 (M-1)
4.1.1.1 Site Location

Site M-1 is identified in the IA as a landfill that was in use prior to World War II. This site
is located outside of the Main Post boundaries and southeast of Johnston Gate (see Figure
4-1).

4.1.1.2 Site History

On the 1918 tax map of Eatontown Township, the M-1 area was not included within the

base boundary. Interviews with long-term Fort Monmouth employees confirmed that this
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property has never belonged to Fort Monmouth and did not receive waste from the post.
The present owner of the Triple S Bar and Liquors, located in the western part of the M-1
property, stated that this property wés leased by his father from 1946 to 1963 and purchased
in 1963. He did not know of any disposal activities associated with this site. In addition,
a 1969 aerial photograph shows a house on the eastern part of this property. At present,
the site is heavily wooded (see photo of Landfill [M-1] on page P-1, following Section 4).

4.1.1.3 Past Sampling Activities

Sampling has not been conducted in the M-1 area.
4.1.1.4 Strategy

The area identified in the IA report as a pre-World War II landfill has not been part of Fort
Monmouth and did not receive solid waste from the post. Therefore, the M-1 area should

be removed from consideration as a site of concern with no further action recommended.

4.1.2 Landfill 2 (M-2)
4.1.2.1 Site Location

Landfill 2 (M-2) is located in the southwestern corner of the Main Post, on the south bank
of Mill Brook (see Figures 4-1 and 4-2).

- 4.1.2.2 Site History

According to the IA, Landfill 2 was in use between 1964 and 1968. A review of aerial
photographs suggests that the landfill was still in use in 1969. The 1969 aerial photograph
shows that the western three-quarters of the site is mostly bare ground with abundant wheel
tracks; a 50-by-300-ft area in the center of this western area is covered with small piles of

debris; vegetation is visible between some of the piles, suggesting that the piles had been
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there for some time. The eastern quarter of the site is vegetated; a small square building
and a steel storage igloo were located near the entrance to the landfill. At present, the
Landfill 2 area is permitted by NJDEPE for composting and is used for leaf composting and

storage of tree stumps and wood chips (see photo on page P-1).

Materials generally found in Main Post landfills include unwashed pesticide /herbicide cans,
batteries, fluorescent tubes, electronic components, garbage, asbestos wrappings from pipes,
soot and boiler scale, sludge from sanitary treatment plants (STPs), small quantities of
outdated drugs, outdated photographic chemicals in glass bottles, building rubble (including
asbestos-containing materials [ACM]), incinerator ash, sand from oil spill cleanups, and
other debris (IA). According to the IA, specific wastes known to have been put in Landfill
2 include oil in cans, oil burner filters (with approximately 0.5 liter of oil in each), and soot.
The banks along Mill Brook near the west end of Landfill 2 were reportedly embedded with
building rubble (concrete, cinder blocks, etc.) to stabilize the bank. At times, metal and
concrete can be seen protruding from the bank of Mill Creek.

4.1.2.3 Past Sampling Activities

As part of a New Jersey Pollution Discharge Elimination System (NJPDES) Permit
(NJ#0057274), surface water samples have been collected from an upstream (SS-1) and a
downstream sampling location (SS-2) in Mill Brook since February 1986 (see Figure 4-2).
Sampling was conducted on a quarterly basis from February 1986 through April 1987 and
subsequently has been conducted semiannually. Volatiles and selected inorganics have been
sampled once a year, while certain metals, common anions, and inorganic parameters are

sampled during each round.
4.1.2.4 Analytical Results

Table 4-1 compares surface water quality data at sampling points SS-1 and SS-2 on Mill

Brook with New Jersey Surface Water Criteria and surface water screening criteria.
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Table 4-1

Landfill 2, Surface Water Sampling

Analytical Results Summary

EPA Criteria
Number
New Jersey of Maximum
Surface Water Acute Chronic Fish Number Number Samples Concentration
Criteria AWQC! | AWQC' | Consumption of of Exceeding Detected
Analyte (ng/L) (pg/L) (pg/L) (rg/L) Samples | Detections Criteria (ug/L)

VOCs
Methylene chloride - - - 1,600 18 10 0 9B
Trichloroethene - 2,000 - 81 18 5 0 9 .
Tetrachloroethene - 10,200 450 8.85 18 7 0 6.9 i
Trans-1,2-dichloroethene - 224,000 - 140,000 18 1 0 16
Freon - — - — 2 2 NA 5B
Acetone - - - - 4 1 NA 8JB %
Inorganics §
Chloride 250,000 - - - 36 36 3 1,138,000 E
Total Coliform 200/100 ml - - - 12 12 6 20,000% )
Cyanide — 1 1 220,000 20 4 4 140
pH 6.5-85 - 65-85 - 36 NA 7 NA
Total Dissolved Solids 500 ppm - - — 34 34 2 2,776 ppm
Total Suspended Solids 40 ppm - — — 2 2 2 172 ppm
Turbidity (NTU) 10 NTU - — .= 20 20 10 27 NTU
Metals
Copper - 29 29 - 36 4 4 40
Lead 50 220 8.5 50 36 3 3 20
Zinc — 95 66 — 36 31 4 15,280

B - Detected in blank
1Salt water

’Highest reported number, 25 samples had colonies too numerous to count

J - Estimated concentration found below instrument detection limit.

Sources: NJAC 7.9-4, EPA 440/5-86-001, EPA 40 CFR Part 131
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NA - Not applicable

12/16/93



@
MANAGERS g DESIGNERS/CONSULTANTS

All detected VOC:s are listed in Table 4-1, but only metals and inorganics that exceeded the
criteria are included. Under the assumption that this portion of Mill Brook is saline
because of tidal influence, saltwater Ambient Water Quality Criteria (AWQC) were used.

Three of the halogenated hydrocarbons (HHCs) detected, trichloroethene (TCE),
tetrachloroethene (PCE), and methylene chloride (a common laboratory contaminant), were
not detected at concentrations above the surface water criteria, but were detected at
concentrations above the New Jersey Groundwater Quality Criteria (GWQC) or Practical
Quantitation Levels (PQLs). Because of dilution and volatilization, there could be
groundwater contamination in the Landfill 2 area above New Jersey GWQCs. Because the
SS-1 sampling location is located just west of Landfill 2, in an area where incoming tides
could transport contaminants from Landfill 2 in an "upstream" direction, the HHCs detected
in samples from location SS-1 may be from Landfill 2. Alternately, the source of the HHCs
could be further upstream.

Eight metals were detected in surface water samples collected from these two sampling
points, but only three (copper, lead, and zinc) were detected at concentrations above the
chronic AWQC. The detected concentrations of seven inorganic parameters (chloride, total
coliform, cyanide, pH, total dissolved solids, total suspended solids, and turbidity) exceeded
surface water criteria, but two of them, chloride and pH, are most likely the result of natural

conditions. The source of the cyanide is unknown.

A complete list of all detected compounds and metals concentrations may be found in

Appendix A.

4.1.2.5 Sampling Strategy

To identify the source of the HHCs detected in surface water samples from locations SS-1
and SS-2 on Mill Brook, a new upstream surface water sampling location and three shallow

monitor wells will be installed. The upstream sampling location will be along Mill Brook

before it passes under Route 35. Proposed monitor well locations (PW-1 through PW-3)
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there for some time. The eastern quarter of the site is vegetated; a small square building
and a steel storage igloo were located near the entrance to the landfill. At present, the are
shown on Figure 4-2. Tidal water-level monitoring will be conducted for a minimum of 72
hours in the three monitor wells and at SS-1 and SS-2 prior to the collection of analytical
samples. Two rounds of groundwater samples for Target Compound List (TCL)+30
parameters, Target Analyte List (TAL) metals, and cyanide will be collected from the

monitor wells and three surface water sampling locations (new location, SS-1 and SS-2).

4.1.3 Landfill 3 (M-3)
4.1.3.1 Site Location

Landfill 3 (M-3) is located between North Drive and Lafetra Brook in the west central part
of the Main Post. The actual boundaries of the landfill are not clear, but have been
approximated on Figure 4-3. Burning Area M-6, which is discussed later, was located on
Landfill 3.

4.1.3.2 Site History

According to the IA, Landfill 3 was in use between 1959 and 1964, and was used for general
purpose disposal of domestic and industrial wastes. The 1969 aerial photograph shows that
with the exception of a few areas with vehicle tracks, this area was covered with vegetation.

At present, the surface is even and covered with grass (see photo on page P-2).
Landfill 3 (M-3) most likely contained materials similar to those generally found in other

Main Post landfills (see Subsection 4.12.2). According to long-term Fort Monmouth

employees, this landfill also contains wood and coal ash from furnaces and boilers.
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4.1.3.3 Past Sampling Activities

As required by the NJPDES permit, surface water samples have been collected from an
upstream (SS-3) and a downstream sampling location (SS-4) in Lafetra Brook (see Figure
4-3) since February 1986. Sampling was conducted on a quarterly basis from February 1986
through April 1987 and subsequently has been conducted semiannually. Volatiles and
selected inorganics have been sampled once a year, while certain metals, common anions,

and inorganic parameters are sampled during each round.
4.1.3.4 Analytical Results

Table 4-2 compares surface water quality at sampling points SS-3 and SS-4 on Lafetra Brook
with New Jersey Surface Water Criteria and surface water screening criteria. All detected
VOC:s are listed in the table, but only metals and inorganics that exceeded the criteria are

included. Saltwater AWQCs were considered applicable.

Similar to analytical results from the Landfill 2 area, three of the HHCs detected, TCE,
PCE, and methylene chloride (a common laboratory contaminant), were found at
concentrations above the New Jersey GWQC or PQLs, but were not detected at
concentrations above the surface water criteria. This suggests that there could be
groundwater contamination in the Landfill 3 area above New Jersey criteria. Because SS-3
is located just west of Landfill 3, in an area where incoming tides could transport any
discharges from Landfill 3 upstream, the HHCs detected in samples from location SS-3 may
be from Landfill 3. Alternately, the HHCs could be from a source further upstream.

Eight metals were detected in surface water samples from these two sampling points, but
only three (copper, lead, and zinc) were detected at concentrations above the chronic
AWQC. The detected concentrations of seven inorganic parameters exceeded surface water
criteria, but two of them, chloride and pH, are most likely a result of natural conditions.

The source of the cyanide is unknown.
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Table 4-2

Landfill 3, Surface Water Sampling

Analytical Results Summary

EPA Criteria e ,
New Jersey of Maximum
Surface Water Acute Chronic Fish Number Number Samples Concentration
Criteria AWQC' | AWQC' | Consumption of of Exceeding Detected

Analyte (ng/L) (ng/L) (ng/L) (pg/L) Samples | Detections Criteria (pg/L)
VOCs
Methylene chloride — — - 1,600 17 7 0 15B
Acetone - - - — 4 2 0 12B
Trichloroethene - 2,000 - 81 17 2 0 6
Tetrachloroethene - 10,200 450 8.85 17 3 0 6
1,1,1-Trichloroethane — 31,200 - 170,000 17 1 0 10
Freon - — - - 2 2 NA 11B
Inorganics
Chloride 250,000 - - - 36 36 8 9,665,000
Total Coliform 200/100 ml - - - 12 12 5 10,000
Cyanide - 1 1 220,000 20 4 4 190
pH 6.5-85 — 6.5 -85 - 36 36 4 NA
Total Dissolved Solids 500 ppm - - - 34 34 7 17,629 ppm
Total Suspended Solids 40 ppm - - — 2 2 2 249 ppm
Turbidity (NTU) 10 NTU = - - 20 20 12 26 NTU
Metals
Copper — 29 29 - 36 7 7 90
Lead 50 220 85 50 36 8 4 40
Zinc - 95 66 - 36 30 7 10,200

B - Detected in blank

NA - Not applicable

ISaltwater

Sources: NJAC 7.9-4, EPA 440/5-86-001, EPA 40 CFR Part 131
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The analytical results of surface water sampling conducted at Fort Monmouth are

summarized in Appendix A.
4.1.3.5 Sampling Strategy

The extent of Landfill 3 is not known, so surface geophysics will be conducted to investigate
the extent of the former landfill. A magnetic survey, including both vertical magnetic
gradient and total magnetic field, will be conducted on 10-ft centers. Electromagnetic
methods are not recommended because the presence of high-conductivity silts and clays in
the subsurface and the potential presence of saltwater would most likely make the results
of an electromagnetic survey ambiguous. After completion of the magnetic survéy, ground-
penetrating radar (GPR) will be used in accessible areas to provide additional definition of

landfill boundaries.

Because the source of the HHCs detected in surface water samples from locations SS-3 and
SS-4 on Lafetra Brook cannot be determined, a new upstream location will be sampled and
three shallow monitor wells will be installed. To minimize the potential impact from
Landfill 3, the upstream sampling location will be along Lafetra Brook before it passes
under Route 35. Proposed monitor well locations (PW-4 through PW-6) are shown on
Figure 4-3, but final locations will be chosen based on the results of the geophysical surveys.
The monitor wells and three surface water locations (new location, SS-3 and SS-4) will be

sampled twice for TCL+30 parameters, TAL metals, and cyanide.

4.1.4 Landfill 4 (M-4)
4.1.4.1 Site Location

Landfill 4 (M-4) is located in the area bounded by the Avenue of Memories to the south,

North Drive to the north, Mill Creek to the west, and Wilson Avenue to the east (see Figure
4-3).
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4.1.4.2 Site History

Landfill 4 was used in 1956 for the disposal of building demolition debris. The 1940 aerial
photograph shows a swamp at this location. In the latter part of 1955 and during 1956, 72
- World War II buildings were demolished on Main Post (Concise History; History and Place
Names). Potential contaminants associated with demolition debris include lead from paints
and piping and asbestos. At present the surface is flat and grass covered (see photo on page

P-2). There are trees in the southeast corner.
4.1.4.3 Past Sampling Activities

Surface water sampling location SS-5 located on Mill Creek is downstream from Landfill 4.
The analytical results from this sampling location are discussed as part of Landfill 5 in
Subsection 4.1.5.4.

4.1.44 Sampling Strategy

Three shallow monitor wells (PW-7 through PW-9) around the landfill will be installed. As
shown on Figure 4-3, one of these locations is most likely downgradient of Landfill 4 and
upgradient of Landfill 5. Two rounds of groundwater samples for TCL +30 parameters,
TAL metals, and cyanide will be collected.

4.1.5 Landfill 5 (M-5)
4.1.5.1 Site Location

Landfill 5 (M-5) is located just north of Landfill 4 in the area bounded by North Drive to

the south, an unpaved road south of Building T-198 to the north, Wilson Avenue to the east,
and Mill and Parkers Creeks to the west (see Figure 4-3).
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4.1.5.2 Site History

According to the IA, Landfill 5 was in use between 1952 and 1959, and was reportedly used
for the disposal of automobiles as well as for domestic and industrial wastes similar to those
mentioned in subsection 4.1.2.2. Like Landfill 4, this landfill was also constructed in a

former swamp and is presently flat and grass covered (see photo on page P-3).
4.1.5.3 Past Sampling Activities

As part of the NJPDES permit, surface water samples have been collected from an
upstream (SS-5) sampling location on Mill Creek and a downstream sampling location (SS-
6) on Parkers Creek since February 1986 (See Figure 4-3). Sampling was conducted on a
quarterly basis from February 1986 through April 1987 and subsequently has been conducted
semiannually. Volatiles and selected inorganics have been sampled once a year, while

certain metals, common anions, and inorganic parameters are sampled during each round.
4.1.5.4 Analytical Results

Table 4-3 compares surface water quality at sampling points SS-5 and SS-6 on Mill and
Parkers Creeks with New Jersey Surface Water Criteria and surface water screening criteria.
All detected VOCs are listed in the table, but only metals and inorganics that exceeded
criteria are included. Saltwéltcr AWQCs were considered applicable because of tidal

influence.

Similar to the other main post landfills, two HHCs, PCE and methylene chloride (a common
laboratory contaminant), were detected at concentrations above the New Jersey GWQC or
PQLs, but were not detected at concentrations above the surface water criteria. This
- suggests that there could potentially be groundwater contamination above New Jersey
criteria in the Landfill 5 area. SS-5 is located just south of Landfill S, in an area where
incoming tides could transport discharges from Landfill 5 upstream. Alternatively, SS-5
could be affected by discharges from Landfill 2 or 4. Because PCE was detected in samples
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Table 4-3

Landfill 5, Surface Water Sampling

Analytical Results Summary

EPA Criteria

Number
New Jersey of Maximum
Surface Water Acute Chronic Fish Number Number Samples Concentration
Criteria AWQC! AwWQC Consumption of of Exceeding Detected
Analyte (ng/L) (ng/L) (ng/L) (rg/L) Samples | Detections Criteria (ng/L)
VOCs
Methylene chloride — - — 1,600 18 7 0 9.2
Acetone - - - - 4 2 0 10B
Tetrachloroethene — 10,200 450 8.85 18 8 0 59
1,1,1-Trichloroethane - 31,200 - 170,000 18 2 0 12
Freon - — — - 2 2 NA 68
Inorganics
Chloride 250,000 - - - 36 36 8 4,012,000
Total Coliform 200/100 ml - - - 12 12 6 22,000
Cyanide — 1 1 220,000 20 6 6 130
pH 6.5-85 - 6.5-85 - 36 36 6 NA
Sulfate 250,000 - — - 36 36 2 1,674,000 ppm
Total Dissolved Solids 500 ppm — — - 34 34 10 6223 ppm
Total Suspended Solids 40 ppm - - - 2 2 2 219 ppm
Turbidity (NTU) 10 NTU - - B 20 20 10 27 NTU
Metals
Cadmium 10 43 93 170 20 3 1 190
Copper - 29 29 - 36 3 3 30
Lead 50 220 8.5 50 36 6 5 70
Zinc - 95 66 - 36 31 7 16,850

B - Detected in blank
1Salt water

NA - Not applicable

’Highest reported number, one sample "too numerous to count"
Sources: NJAC 7.9-4, EPA 440/5-86-001, EPA 40 CFR Part 131
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from downstream location SS-6 collected in October 1987 and April 1988, and not detected
at upstream locations SS-1, SS-2. and SS-5, the potential source of the PCE could be
Landfill 5.

Eight metals were detected in surface water samples from these two sampling points, but
only four (cadmium, copper, lead, and zinc) were detected at concentrations above the
chronic AWQC. The detected concentrations of eight inorganic parameters exceeded
surface water criteria, but two of them, chloride and pH, most likely represent natural levels
in a tidally influenced area. The source of the cyanide is unknown. Sulfate was detected
above New Jersey Surface Water Criteria, but was not detected at concentrations above the
criteria in samples collected upstream (SS-1 and SS-2), suggesting that the source of this

compound may be in the Landfill 5 area.

The analytical results of surface water sampling conducted at Fort Monmouth are

summarized in Appendix A..
4.1.5.5 Sampling Strategy

Two shallow monitor wells (PW-10 and PW-11) will be installed. The northernmost well
proposed for the Landfill 4 area (see Figure 4-3) is most likely upgradient of Landfill 5 and
could be used to estimate local groundwater flow direction and evaluate upgradient
groundwater quality. These monitor wells will be sampled twice for TCL+30 parameters,
TAL metals, sulfate, and cyanide.

4.1.6 Burning Area (M-6)
4.1.6.1 Site Location

According to interviews with Fort Monmouth personnel, Burning Area M-6 consisted of

open-air wood burning in small pits located on Landfill 3. Specific pit locations could not

be discerned from aerial photograph review.
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4.1.6.2 Site History

It is likely that the burning areas on Landfill 3 were used throughout the period when the
landfill was in operation, 1959 through 1964. Specific burn areas have not been identified.
At present, the surface in the eastern part of Landfill 3 is hummocky and grass covered.

4.1.6.3 Past Sampling Activities

No specific sampling has been conducted for the M-6 area, but these burn areas were
reportedly located on Landfill 3. Therefore, data from surface water sampling locations SS-
3 and SS-4, which are associated with the Landfill 3 area, are considered relevant. A
discussion of the results of the Landfill 3 sampling can be found in Subsection 4.1.3.4.

4.1.6.4 Strategy

This site will be included in the Landfill 3 (M-3) investigation. The GPR survey may locate
specific pits, and the groundwater monitoring program proposed for Landfill 3 should

provide adequate data to evaluate the potential impact of the burning area.

4.1.7 Burning Area (M-7)
4.1.7.1 Site Location

The IA identified Site 7 on the Main Post as a burning area. The IA indicated that the site
was an incinerator adjacent to Building 697, which was used to burn classified documents.
However, rather than being adjacent to the building, the incinerator was actually inside
Building 697, which was built to house the incinerator (see photo on page P-3). The site
is located in the north central area of the Main Post near Landfill M-8 (see Figure 4-4).

Building 697 is a one-story concrete block building (photograph). The incinerator was built
into the north wall but has been removed. Currently, the building is not being used and

there is a certain amount of old furniture and concrete debris (see photo on page P-3) but
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no visible ash. The plaster wall immediately above the opening in the wall where the

incinerator was formerly located is stained, apparently with soot.
4.1.7.2 Site History

The incinerator operated until 1990. The IA and DEH personnel interviewed all indicated
that the incinerator only burned classified documents. The ashes were taken to the on-post
landfills, such as Landfill M-8. Since 1990, classified paper has been shredded. The

incinerator was dismantled in 1993.
4.1.7.3 Past Sampling Activities

In 1991, three samples of material were taken from the incinerator stock, gasket, and lining
and analyzed by polarized light microscopy for asbestos. No asbestos was found (WESTON,
1992).

4.1.7.4 Strategy

Because there is no evidence of contamination, and an asbestos survey has already been

conducted, no sampling will be performed.

4.1.8 Landfill 8 (M-8)
4.1.8.1 Site Location

Landfill 8 (M-8) is located north of Buildings T-692 and S-697 in a bend of Parkers Creek
(see Figure 4-4). According to the Phase I Engineering Study and Compliance Plan, Fort
Monmouth Solid Waste Landfill (Cosulich, 1981b), a masonry dike was constructed around
the landfill perimeter adjacent to Parkers Creek. The area within the dike is 9.5 acres, of

which approximately 7.2 acres contain waste material.
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4.1.8.2 Site History

Landfill 8 was operated from 1962 through 1981. In preparation for landfill operations, as
mentioned above, a masonry dike was constructed around the perimeter. According to
Cosulich (1981b), in the southern part of the landfill area, an approximately 0.9-acre area
was excavated to 12 ft below grade prior to filling with solid waste. Waste material was
deposited directly on the existing surface over the rest of the site. Cosulich found the
bottom of fill to be 3 ft below sea level. The 1969 aerial photographs show an uneven
surface with both pit-type disposal and piled-up debris. A number of drums stacked near
the entrance just west of the Sanitary Treatment Plant are visible in the 1969 photos. The
area just west of the stacked drums appears to have randomly strewn drums. In the western
half of the site, there were two separate piles of telephone poles. One area in the south
central part of the landfill was used for the disposal of trees and brush. The photos also
show that soil was used to cover the trash. In 1969, part of the area was covered with

vegetation.

At present, the landfill is covered with heavy brush and small trees (see photo on page P-4).
There is no visible evidence of the drums observed in the 1969 aerial photographs. Four
monitor wells and several piezometers of unknown construction were found during the site

walkover.

According to the IA, materials observed in Landfill 8 in 1979 and determined from
interviews included unwashed pesticide/herbicide cans, batteries, fluorescent tubes,
electronic components, garbage, asbestos wrappings from pipes, soot and boiler scale, sludge
from STPs, small quantities of outdated drugs, outdated photographic chemicals in glass
bottles, building rubble (including ACMs), incinerator ash, sand from oil spill cleanups, and
other debris. Cosulich reported that incinerator ash from the classified document
incinerator (Site M-7) ranging in thickness from 2.5 to 6.5 ft was found along the southern
boundary of the landfill. Cosulich also reports that leaves and brush were placed in this
landfill. From 1992 through the present, an adjacent area to the southeast of Landfill M-8

has been used for a leaf-composting operation.
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4.1.8.3 Past Sampling Activities

Groundwater samples from four monitor wells and surface water samples from a single
location (SS-7) in Parkers Creck have been collected since February 1986 (See Figure 4-4).
Sampling was conducted on a quarterly basis from February 1986 through April 1987 and
subsequently has been conducted semiannually. Volatiles and selected inorganics have been
sampled once a year, while certain metals, anions, and inorganic parameters are sampled

during each round.
4.1.8.4 Analytical Results

Table 4-4 compares surface water quality at sampling point SS-7 on Parkers Creeks with
New Jersey Surface Water Criteria and surface water screening criteria. All detected VOCs
are listed in the table, but only metals and inorganics that exceeded the criteria are

included. Saltwater AWQCs were considered to be applicable.

Three HHCs, TCE, PCE, and methylene chloride (a common laboratory contaminant), were
detected at concentrations above the New Jersey GWQC or PQLs, but were not detected
at concentrations above the surface water criteria. This suggests that there could be
groundwater contamination in the Landfill 8 area above New Jersey criteria. Alternatively,

the source of the HHCs may be upstream from Landfill 8.

Eleven metals were detected in surface water samples collected at location SS-7; six of these
(cadmium, copper, lead, selenium, silver, and zinc) were detected at concentrations above
the chronic AWQC. The detected concentrations of eight inorganic parameters (chloride,
total coliform, cyanide, pH, sulfate, total dissolved solids, total suspended solids, and
turbidity) exceeded surface water criteria, but two of them, chloride and pH, most likely

represent natural conditions in a tidal area. The source of the cyanide is unknown.

Table 4-5 compares groundwater quality at Landfill 8 with New Jersey GWQCs and PQLs
and with federal maximum contaminant levels (MCLs). All detected VOCs are listed in the

MKO1\RPT:03886089.001\ftmon.s4a 4-27 12/16/93



8T

Table 4-4

Landfill 8, Surface Water Sampling
Analytical Results Summary

New Jersey EPA Criteria Number of Maximum
Surface Water Acute Chronic Fish Number Samples Concentration
Criteria AWQC' | AWQC' | Consumption of Number of | Exceeding Detected
Analyte (ng/L) (ug/L) (ng/L) (pg/L) Samples | Detections Criteria (ng/L)
VOCs '
Methylene chloride — — — 1,600 9 3 0 6.3
Trichloroethene - 2,000 — 81 9 1 0 22
Tetrachloroethene - 10,200 450 8.85 9 3 0 3]
1,1,1-Trichloroethane - 31,200 — 170,000 9 1 0 10
Trans-1,2-dichloroethene - 222,400 - 140,000 9 1 0 2.7
Freon - - - — 1 1 NA 3]
Inorganics
Chloride 250,000 — — - 18 18 13 27,000
Total Coliform 200/100 ml — - - 6 6 3 20,000
Cyanide - 1 1 220,000 10 2 2 130
pH 6.5-85 - 6.5-85 - 18 18 3 NA
Sulfate 250,000 — — — 18 18 7 710,000
Total Dissolved Solids 500 ppm - — - 17 17 12 7,921 ppm
Total Suspended Solids 40 ppm - - - 1 1 1 3,980 ppm
Turbidity (NTU) 10 NTU - - - 10 10 6 27 NTU
Metals
Cadmium 10 43 9.3 170 10 2 1 20
Copper - 29 29 ~ 18 5 5 50
Lead 50 220 8.5 50 18 4 4 90
Selenium 10 300 71 6,800 10 1 1 70
Silver 50 23 - - 10 1 1 12
Zinc - 95 66 - 18 15 4 15,860
J - Estimated concentration found below instrument detection limit NA - Not applicable
'Salt water

Sources: NJAC 7.9-4, EPA 440/5-86-001, EPA 40 CFR Part 131
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Table 4-5

Landfill 8, Groundwater Sampling
Analytical Results Summary

New Jersey New Number of Maximum
Groundwater Jersey Number Samples Concentration
Federal MCL | Quality Criteria PQL of Number of | Exceeding Detected
Analyte (ug/L) (ng/L) (ng/L) Samples | Detections Criteria (ng/L) Location

VOCs

Methylene Chloride 5 2 2 35 13 0 10B MW-1
Acetone - 700 - 8 5 0 400 MW-1
Benzene 5 0.2 1 35 7 7 9.6 MW-2
Chlorobenzene — 4 2 35 8 7 39 MW-4
Toluene 1,000 1000 5 35 5 0 11 MW-2
Ethylbenzene 700 700 S 35 4 0 23 MwW-2
Total Xylenes 10,000 40 2 15 3 1 90 MW-4
Total Dichlorobenzenes 75 75 5 7 1 0 35 MW-4
1,3 Dichlorobenzene 600 600 5 26 2 0 60 MW-4
1,4 Dichlorobenzene 75 75 5 12 4 0 41 MW-4
1,2 Dichlorobenzene 600 600 5 4 1 0 5] MW-4
Freon - - - - 4 4 34 MW-4
Diethylether - — - 4 2 0 41) MwW-4
M and P Xylenes - - 2 4 1 1 8 MwW-4
Metals

Arsenic 50 0.02 8 41 9 9 19 MW-1
Cadmium 5 4 2 41 3 1 10 MW-2
Iron SMCL-300 300 100 73 5 54 148,600 MW-4
Lead 15 5 10 73 31 31 210 MW-4
Manganese SMCL 50 50 6 41 36 32 1,680 MW-3
Silver SMCL 100 20 2 41 3 1 21 MW-2
Sodium - 50,000 400 73 73 38 670,000 MW-2
Zinc SMCL-5,000 5,000 30 73 60 4 12,460 MW-3
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Table 4-5

Landfill 8, Groundwater Sampling
Analytical Results Summary

(Continued)
fF
New Jersey New Number of Maximum
Federal Groundwater Jersey Number Samples Concentration
SMCL Quality Criteria PQL - of Number of | Exceeding Detected
Analyte (ug/L) (ng/L) (ng/L) Samples | Detections Criteria (ng/L) Location

Inorganics
Chloride 250,000 250,000 2,000 73 73 26 4,000 MW-2
Total Coliform none none NA 23 20 20 200" MW-1
Color (CU) 15 10 20 73 70 48 1,500 MW-4
Hardness —_ 50<H <250 - 41 41 29 2,100 MW-2
Ammonia - 500 200 73 51 44 110,000 MW-4
Odor (T.O.N.) 3 3 NA 24 19 14 : 17 MW-3
pH 6.5-8.5 6.5-8.5 NA 69 69 42 (low)4 MW-1 B
Phenols - 4,000 10 69 13 4 44,700 MW-3 2
Sulfate 250,000 250,000 5,000 72 66 11 2,140 MW-1 £
Total Dissolved Solids 500,000 500,000 10,000 69 69 53 6,300 MW-2 3

B - Detected in blank

J - Estimated concentration found below instrument detection limit

NA - Not applicable

Sources: Drinking Water Regulations and Health Advisories, May 1993; NJAC 7:9-6.
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table, but only metals and inorganics that exceed New Jersey criteria are included in this
table. Four aromatic hydrocarbons (AHCs) (benzene, chlorobenzene, total xylenes, and m
and p xylenes) were detected in groundwater samples at concentrations above New Jersey
GWQCs or PQLs. Five other AHCs (toluene, ethylbenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, and 1,4-dichlorobenzene) were also detected in groundwater samples at
concentrations that did not exceed the New Jersey GWQCs or PQLs. The detected
concentrations of the HHC, methylene chloride, also exceeded New Jersey GWQCs, but this

compound is a common laboratory contaminant.

The detected concentrations of eight metals (arsenic, cadmium, iron, lead, manganese, silver,
sodium, and zinc) exceeded New Jersey GWQCs. Since samples are preserved with acid,
these elevated metal concentrations may be the result of acid stripping of metals from
suspended silt and clay in the groundwater samples rather than landfill activities. It is noted
that there was poor recovery of these wells after sampling and Cosulich described highly
turbid water in the wells. Cosulich attributes the high content of silt and clay in the water
samples and the poor recovery of these wells to inadequate well development at the time
of well construction. An alternative explanation is that the sand-pack grain size was not
properly selected to minimize the amount of sediment that enters the well through the sand

pack.

Ten inorganic parameters (chloride, total coliform, color, hardness, ammonia, odor, pH,
total phenols, sulfate, and total dissolved solids) exceeded New Jersey criteria in
groundwater samples from one or more of the monitor wells. The elevated level of several
of these parameters, including total coliform, ammonia, odor, sulfate, and phenols, may be

related to the disposal of sewage sludge in the landfill.

The analytical results of groundwater and surface water sampling conducted at Fort

Monmouth are summarized in Appendix A.
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4.1.8.5 Sampling Strategy

Because of the poor recovery of the Landfill 8 monitor wells and the highly turbid
conditions in the wells, the four existing wells and all piezometers will be abandoned. Four
new monitor wells (PW-12 through PW-15 on Figure 4-4) will be installed and sampled
twice for TCL+ 30 parameters, TAL metals, sulfate, ammonia, and cyanide. The new wells
will be surveyed and tidal water-elevation monitoring will be conducted in the four new

monitor wells and at SS-7.

4,1.9 PCB Transformer (M-9)
4.1.9.1 Site Location

The 1980 IA listed Site M-9 on the Main Post as "PCB (Transformer)" but did not provide
any additional information. The location identified in the IA is where Buildings 1150 and
1152 are located. These buildings are located in the western portion of the Main Post,

south of the Avenue of the Memories (see Figure 4-1).
4.1.9.2 Site History

There is no indication that any of the transformers at Buildings 1150 and 1152 were leaking
in 1980 or at any other time. There is no record of any sampling activities until postwide
sampling was performed in 1989. Prior to 1989, the policy at Fort Monmouth was to label
all transformers as PCB transformers, because no testing had been done and Fort
Monmouth wanted to err on the side of safety. The transformers are currently not leaking,

and there are no stains on the concrete pads.
4.1.9.3 Sampling Activities
In 1989 and 1990, Fort Monmouth sampled the oil in every transformer for subsequent PCB

analysis, unless the transformer was labeled as being non-PCB. This process identified

transformers with PCB concentrations greater than 500 ppm, and these transformers were
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eventually removed or retrofitted. This process is discussed in more detail in Subsections
3.6 and 4.4.

Table 4-6 contains a list of the transformers that were in the area of Buildings 1150 and
1152. None of the transformers is a PCB-class transformer (PCB > 500 ppm) or PCB-
contaminated (PCB between 50 and 500 ppm) as categorized by TSCA. If the concentration
of PCBs is less than 50 ppm, then a leak is not considered a PCB spill under TSCA.

4.1.9.4 Strategy

There is no indication that this site now has or has ever had transformers that contained
PCBs at a concentration greater than S0 ppm or transformers that leaked. (For a discussion
of the PCB transformer program at Fort Monmouth, see Subsections 3.6 and 4.4.) No

further sampling is recommended at this site.

4.1.10 Asbestos Storage (M-10)
4.1.10.1 Site Location

The IA identified Site 10 on the Main Post as Asbestos Storage, and indicated that lined,
covered pits located behind Building 1220 were used for temporary storage of asbestos. The
exact location of the storage area cannot be pinpointed from the document. Asbestos is no
longer stored near Building 1220. To the south and west of Building 1220 are parking lots,
to the north is a UST farm, and to the east is a grassy park.

4.1.10.2 Site History
The IA stated that the storage area started operating in the 1970s and was still in use in
1980. Interviews with DEH personnel indicate that the storage area was located across the

street to the west of Building 1220 in the grassy park. Containers of new spray-on asbestos

were kept temporarily in a metal shed until they could be used elsewhere in the facility.
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Table 4-6

Transformers at Site M-9

PCB
Sampling Results
1D Date Sampled (mg/L) Status
MP-117 See Note 1 —_— Non-PCB
MP-118 See Note 1 —_— Non-PCB
MP-119 31 October 1989 2 Non-PCB
MP-265 See Note 1 —_— Non-PCB
MP-266 30 October 1989 26 Non-PCB
MP-395% 30 October 1989 21 Non-PCB
MP-396° 30 October 1989 3 Non-PCB
MP-3972 30 October 1989 13 Non-PCB
PM-518 See Note 3 — Non-PCB

'Dry transformer, not sampled.

*Removed and replaced by other transformers.

3Labeled by manufacturer as "non-PCB."
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The shed has sheet metal walls and is built on a concrete pad. The primary purpose of the
shed has always been to store machine parts for the boiler.

The following information is provided in response to the NJDEPE’s request for information
about the installation of the USTs at this site. The USTs contain fuel for the boiler plant
(Building 1220). Table 4-7 provides information about these USTs. All tanks are single-
wall steel tanks emplaced in soil (see photo on page P-4). All are registered with NJDEPE
under Site Registration Number 81533. The facility frequently inventories the tanks with
a stick to determine if the contents are leaking. The reason that some tanks have been

taken out of service is malfunctions in the pressure line.
4.1.10.3 Sampling Activity

The metal shed was inspected during the 1993 site inspection and it contained metal parts

- only. There was no visible evidence of asbestos.
4.1.10.4 Strategy

Based on the interview information provided by DEH personnel, unused asbestos in
containers was stored in a metal shed. There is no evidence of asbestos contamination in

the shed. Therefore, no sampling is required.

4.1.11 Water Tank (Elevated) (M-11)
4.1.11.1 Site Location

The water tank at this location is a large elevated tank (Building 557) that contains water
(see photo on page P-5). It is located at the center of the Main Post. The tank is used to
boost the water pressure in the water distribution system for fire-fighting purposes. There
is a similar elevated tank at Charles Wood, although that tank was not cited in the IA.
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Table 4-7

USTs at Building 1220

Identification Capacity

No. (gallons) Contents Status

175 30,000 #6 Fuel Oil In use

176 30,000 #6 Fuel Oil In use

177 30,000 #6 Fuel Oil Not in use, but still
in place

178 30,000 #6 Fuel Oil Not in use, but still
in place

179 30,000 #6 Fuel Oil Not in use, but still
in place

180 30,000 #2 Fuel Oil In use

181 30,000 #6 Fuel Oil In use

182 30,000 #6 Fuel Oil In use

183 30,000 #6 Fuel Oil In use

184 1,000 #2 Fuel Oil Not in use, but still
in place
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4.1.11.2 Site History

Interviews with site personnel and reviews of aerial photographs indicate that the tank was
constructed in the 1940s. It is unlikely that it was used to store anything other than water.
On the Main Post waste sites map, the IA identified the site as a waste site but did not

explain why a water tank was listed.
4.1.11.3 Sampling Activity

There has been no sampling at this site. There are no visible stains in the soil or stressed
vegetation under the elevated tank. The entire area under the tank is mowed grass. There

is no visible debris, such as paint chips, on the ground.
4.1.11.4 Strategy

There is no evidence of any contamination from the water tank, nor does there appear to
be any potential for contamination. It is not known why this site was included on the list

of hazardous waste sites. Therefore, no sampling is recommended.

4.1.12 Landfill 12 (M-12)
4.1.12.1 Site Location

Landfill 12 (M-12) is located on the south side of Husky Brook, west of Murphy Drive (see
Figure 4-5). The exact location of the landfill is not known. USATHAMA estimated its
location to the west, near Building 975, but solid waste has been observed on the south bank
of Husky Brook in the area near Murphy Drive. The 1969 aerial photograph shows stressed
vegetation extending from Murphy Drive to an area just east of Building T-907.
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4.1.12.2 Site History

The period of operation of Landfill 12 is unknown. Landfill 12 most likely contains
domestic and industrial waste similar to that found in other Main Post landfills (see
Subsection 4.1.2.2). This landfill may also have been used for automobile disposal. At
present, the southern bank of Husky Brook is flat and grass covered.

4.1.12.3 Past Sampling Activities

Surface water samples have been collected from two sampling locations, SS-8 and SS-9, in
Husky Brook since February 1986 (see Figure 4-5). Sampling was conducted on a quarterly
basis from February 1986 through April 1987 and subsequently has been conducted
semiannually. Volatiles and selected inorganics have been sampled once a year, while
certain metals, common anions, and inorganic parameters are sampled during each round.
In August 1992, two samples of water/leachate from the bank of Husky Brook were

collected.
4.1.12.4 Analytical Results

Table 4-8 compares surface water quality data at sampling data points SS-8 and SS-9 with
New Jersey Surface Water Criteria and surface water screening criteria. All detected VOCs
are listed in the table, but only metals and inorganics that exceeded criteria are included.

Saltwater AWQCs were considered applicable.

Two HHCs, TCE and methylene chloride (a common laboratory contaminant), were
detected at concentrations that exceed New Jersey GWQCs but do not exceed surface water
criteria. Two other HHCs, 1,1,1-TCA and Trans-1,2-DCE, were detected at concentrations
above background, which exceeded neither groundwater nor surface water criteria. Samples
were also collected at a sampling point upstream of Husky Brook Lake (SS-10), and the

concentration of HHCs at this upstream location was either approximately the same or
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Landfills 12 and 14, Surface Water Sampling
Analytical Results Summary

v

EPA Criteria .
New Jersey Number of Maximum
Surface Water Acute Chronic Fish Number Number Samples Concentration
Criteria AWQC! AWQC! Consumption of of Exceeding Detected
Analyte (ug/L) (ug/L) (ng/L) (ng/L) Samples | Detections Criteria (ng/L)

VOCs
Methylene chloride - - - 1,600 18 7 0 12
Acetone - - - - 4 2 NA 10B
Trichloroethene - 2,000 — 81 18 3 0 12
1,1,1-Trichloroethane - 31,200 - 170,000 18 2 0 10
Trans-1,2-dichloroethene - 224,000 - 140,000 18 5 0 17
Freon - - - - 2 2 NA 15 \
Inorganics g
Chloride 250,000 - - - 36 36 21 1,183,000 i
Total Coliform 200/100 ml - - - 12 12 3 9,000 3
Cyanide - 1 1 220,000 20 5 5 190 |
pH 6.5 -85 —~ 6.5-85 - 36 36 6 NA 1
Total Dissolved Solids 500 ppm — - - 34 34 17 6,567 ppm
Total Suspended Solids 40 ppm - - - 2 2 2 1,220 ppm
Turbidity (NTU) 10 NTU - - - 20 20 5 17 NTU
Metals
Cadmium 10 43 93 170 20 5 3 19
Copper - 2.9 29 — 36 8 8 80
Lead 50 220 8.5 50 36 7 5 20
Zinc - 95 66 - 36 31 8 8,770

B - Detected in blank

NA - Not applicable

'Salt water

Sources: NJAC 7.9-4, EPA 440/5-86-001, EPA 40 CFR Part 131
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exceeded the concentrations of HHCs detected downstream at SS-8 and SS-9. This suggests
that the source of the HHCs may be upstream.

Ten metals were detected in surface water samples collected at locations SS-8 and SS-9; four
of these (cadmium, copper, lead, and zinc) were detected at concentrations above the
chronic AWQC. The detected concentrations of seven inorganic parameters (chloride, total
coliform, cyanide, pH, total dissolved solids, total suspended solids, and turbidity) exceeded
surface water criteria, but two of them, chloride and pH, most likely represent natural

conditions in a tidal area. The source of the cyanide is unknown.

The leachate samples contained methylene chloride, lead, and zinc above GWQCs or PQLs.
The analytical results of surface water sampling conducted at Fort Monmouth are

summarized in Appendix A.
4.1.12.5 Sampling Strategy

GPR and magnetics will be used to locate the landfill boundaries. Three monitor wells will
be installed at locations based on the results of the geophysical survey. Estimated monitor
well locations (PW-16 through PW-17) are shown on Figure 4-5. These wells and surface
water sampling locations SS-8 and SS-9 will be sampled twice for TCL + 30 parameters, TAL
metals, and cyanide. Tidal monitoring will be conducted at the same time as tidal

monitoring for Landfill 14.

4.1.13 Pathogenic Waste Incinerator (M-13)
4.1.13.1 Site Location

The pathogenic waste incinerator was located west of Building 1076, the boiler plant (see
Figure 4-1). The incinerator was an approximately 5-ft-by-6-ft-by-6-ft-high metal unit. The
inside was lined with fire brick (see photo on page P-6). The unit was propane fired. The
interior of the incinerator and the grounds around the incinerator appeared to be free of

ash and debris.
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4.1.13.2 Site History

The incinerator was installed in 1975. It was used to burn tissue wastes from the nearby
hospital. Bags of waste were placed into the incinerator and a propane gas flame was
ignited to burn the waste. The ash was removed and originally was disposed of at the on-
base landfill (Site M-8). After that landfill was closed, the ash was disposed of off-site. The
unit was tested for compliance with New Jersey air standards and achieved compliance at
a maximum charging rate of 57 lbs/br in 1977. No State permit was required because the
incinerator was operating before the 1977 revision to the Clean Air Act (CAA). The
incinerator was closed in December 1992. Pathologic waste is now shipped off-site for

disposal. The incinerator was demolished in November 1993.
4.1.13.3 Sampling Activity

Loose debris inside the incinerator was analyzed for asbestos after the unit was closed and

none was found.
4.1.13.4 Strategy

Because the incinerator was demolished, no further sampling is required. The demolition

contractor was required to appropriately dispose of waste.

4.1.14 Landfill 14 (M-14)
4.1.14.1 Site Location

Landfill 14 (M-14) is located on the north bank of Husky Brook in the area west of Murphy
Drive (see Figure 4-5). This area is north of the suspected location of Landfill 12.
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4.1.14.2 Site History

Both a 1935 Fort Monmouth map and the 1940s’ aerial photograph show a marshy area in
this locations. According to the IA, Landfill 14 was used in 1965 and 1966 for the disposal
of building rubble that was covered by dredgings from Husky Brook Lake. A figure in
Cosulich shows a 1940s-era landfill in the western part of the area. This 1940s’ landfill may
have contained general domestic and industrial waste similar to that found in other Main
Post landfills (see Subsection 4.1.2.2).

4.1.14.3 Past Sampling Activities

Surface water samples have been collected from two sampling locations, SS-8 and SS-9, in
Husky Brook since February 1986. Sampling was conducted on a quarterly basis from
February 1986 through April 1987 and subsequently has been conducted semiannually.
Volatiles and selected inorganics have been sampled once a year, while certain metals,
common anions, and inorganic parameters are sampled during each round. The analytical

results from these samples were discussed in Subsection 4.1.12.4.

4.1.14.4 Sampling Strategy

Magnetic and GPR surveys will be conducted in the western half of this site to ascertain
whether the landfill extends into this area. Three monitor wells (PW-19 through PW-21 on
Figure 4-5) will be installed and sampled twice for TCL+30 parameters, TAL metals, and
cyanide. Tidal monitoring will be conducted at the same time as the monitoring at Landfill
12.

4,1.15 Water Tank (M-15)
4.1.15.1 Site Location

The water tank is located on the eastern portion of the Main Post (see Figure 4-1). The
tank is a vertical aboveground tank mounted on a concrete pad (see photo on Page P-6).
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4.1.15.2 Site History

Interviews with site personnel indicate that the tank was constructed in the 1940s and was
always used as a water tank. The IA described the site as the "Water Tank," but it was not

discussed in the text.
4.1.15.3 Sampling Activity

There has been no sampling conducted at this site. Paint chips and a ring of stressed
vegetation that extends around the tank were observed during the 1993 site visit. The ring
is about 6 inches wide on the west or uphill side of the tank and 15 ft wide on the east or
downhill side of the tank.

4.1.15.4 Strategy

There is no evidence that the water tank or its contents are a potential source of
contamination; however, the stressed vegetation may be caused by the use of herbicides and
the paint chips may contain lead. Therefore, two surface (0 to 6 inches) soil samples should
be taken, one at the bottom of the grade and one halfway up the grade, and analyzed for
TAL metals and pesticides.

4.1.16 Pesticide Storage Building (M-16
4.1.16.1 Site Location

The Pesticide Storage Building (M-16) was misidentified as Building 167 in the IA. The

building actually used for pesticide storage was Building 498, which is located on the south-

side of Riverside Avenue, west of the marina (see Figure 4-1).
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4.1.16.2 Site History

Building 498 was built in 1939. According to long-term Fort Monmouth employees, this
building was used as a pesticide control shop in the 1940s and 1950s, before this function
was moved to Building T-65. Building 498 is currently used for miscellaneous storage.
During the 1993 site visit, workers were bricking in the windows. The front of the building
has a tile floor and was most likely used for office space. The back wing of the building has
a cement floor with a centrally located floor drain (see photo on page P-7). The southeast
corner of the floor has sunk 2 to 3 inches, breaking away from the foundation and creating
a crack in the area of the door. The cracks and floor drain could have allowed the release
of spilled pesticides. Pesticide mixing reportedly took place inside the building with rinse

water dumped in a sink that went to the sanitary sewer.
4.1.16.3 Past Sampling Activities

Analytical samples have not been collected in this area.
4.1.16.4 Sampling Strategy

An attempt will be made to determine whether the floor drain discharges to the sanitary
sewer. Four soil samples will be collected from 6 to 12 inches bgs from areas that are not
paved south of the building and analyzed for TCL+30 parameters (see Figure 4-6). Soil
samples will be collected from two discrete intervals in the monitor well boring and analyzed
for TCL+30 parameters. One monitor well (PW-22 on Figure 4-6) will be installed behind
the building, between the building and Oceanport Creek. Two rounds of groundwater

samples from the monitor well will also be analyzed for TCL +30 parameters.
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4.1.17 Pesticide Storage Building T-65 (M-17)
4.1.17.1 Site Location

The Pesticide Storage Building T-65 (Site M-17) is located in the eastern part of the 400
Area of the Main Post, between Buildings T-64 and T-159 (see Figure 4-1). The pesticide

storage area was located in the southeastern part of Building T-65.
4.1.17.2 Site History

Building T-65 was used as a supply storage area from the 1960s through the 1980s.
Pesticides were stored and mixed in a room now occupied by part of the sign shop. Two
small 1-inch-diameter holes were observed in the concrete floor of the pesticide storage
area. These holes may have been drilled to facilitate the application of pesticides for

termite control.
4.1.17.3 Past Sampling Activities

In June 1989, a preliminary sampling round consisting of two air samples and a soil sample
from Building T-65 was conducted. The soil sample was collected through one of the small
holes drilled in the floor. In March 1990, 16 additional soil samples were collected from
eight borings, two of which were located outside the building. Soil samples were collected
from 6 to 12 inches bgs and from a deeper interval (6 inches beginning at either 38, 41, 48,
or 60 inches bgs [see table in Appendix A]). A monitor well was installed outside the

former pesticide storage room during the removal of an UST (see photo on page P-8).
4.1.17.4 Analytical Results

Analytical results of pesticide testing are included in Appendix A. The preliminary air and
soil samples were analyzed for three to six pesticides. Chlordane was detected in both air

samples (4 to 16 pg/cubic meter) and in the soil sample (170,000 .g/kg); however,

chlordane was only detected in 2 of the 16 soil samples collected during the second sampling
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round. The highest concentration in this round was 47,000 ug/kg, collected from 6 to 12
inches in the same boring as the preliminary sample. Chlordane was also detected in a
sample from the 6-to-12-inches-bgs interval from a boring located outside the building (1,400
ug/kg). The localized nature of these detections and the concentrations is consistent with
termite control practices used on base until 15 April 1988, when all use of chlordane was

banned in the United States.

Chlordane was not detected in the groundwater sample collected from the monitor well
located approximately 1 ft east of the soil boring in which chlordane was detected outside
the building.

4.1.17.5 Strategy
No further sampling is recommended for the Building T-65 former pesticide storage area.

4.1.18 Former Training Area (M-18
4.1.18.1 Site Location

The Army Signal School Training Area (M-18) is located in the northern part of the Main
Post, between Parkers Creek to the north and Buildings 283, T-294, T-293, S-289, and S-145
to the south (see Figure 4-7).

4.1.18.2 Site History

The Army Signal School Training Area has been used for military training exercises since
1919. Diesel and gasoline generators used in support of these field exercises were reported
in the IA to have been used 150 meters from Lafetra Brook, although the location shown
on Figure 7 of the IA is closer to Parkers Creek. The IA reports that numerous fuel spills
occurred in the generator area. Riot Control Agent was also used in this area for troop

protective mask training for a limited period of time. During the 1993 site inspection,
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military training area exercises were being conducted in the M-18 area. Part of the area is
paved (see photo on Page P-9). Based on the presence of concrete at the surface, there is
a suspected debris disposal area used for the disposal of building rubble in the area north
of Building 289. |

4.1.18.3 Past Sampling Activities
Samples have not been collected in the M-18 area.
4.1.18.4 Sampling Strategy

Magnetics and GPR will be used to investigate the extent of debris disposal north of
Building 289. Twelve soil borings in a grid pattern will be completed in this area (see
Figure 4-7). Soil samples for VOCs and total petroleum hydrocarbon (TPH) analysis will
be collected from either 6 to ‘12 or 12 to 18 inches bgs (to avoid bias from the asphalt that
covers about half of this area) and either from intervals with visible staining or from just
above the water table. If staining is observed, samples may also be collected for
base/neutral/acid (BNA) analysis. If staining or high HNu, organic vapor analyzer (OVA),
or organic vapor monitor (OVM) readings are found, a sample may be collected for
TCL+30 parameters and TAL metals. Monitor wells will be installed in three of the
borings (PW-23 through PW-25), and two rounds of groundwater samples will be collected
for TCL+30 parameters, TAL metals, and TPH.

If the IA is correct and training exercises were conducted near Lafetra Brook, this area

would be addressed as part of the M-3 investigation.

4,1.19 Main Post Sanitary Treatment Plant (AOC-3)
4,1.19.1 Site Location

The Sanitary Treatment Plant (STP, AOC-3) was located on Parkers Creek north of Sherrill
Avenue, between Buildings S-292 to the east and S-697 to the west (see Figure 4-8).
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4.1.19.2 Site History

This site was identified by the NJDEPE as an AOC in the 8 June 1990 letter. A 1935 Fort
Monmouth map shows a pistol range on this location. The Main Post STP was built in 1941
to handle 700,000 gallons of sewage per day. As described in the IA, this STP consisted of
a bar screen and grit chamber, comminutor, primary and secondary settling tanks, a mixing
and aeration tank, and a baffled contact chlorination tank. Effluent from the STP was
discharged to Parkers Creek. Sludge was treated in a three-stage anaerobic digester and
discharged to underdrained sandbeds for drying. According to the IA and DEH employees,
sludge was transported to the Charles Wood golf course and to landfills. This STP was
closed on 3 September 1975 when the Main Post sewer system was connected to the
- NMCRSA System. In 1981, all sludges and supernatant liquids were removed from the STP
and the facility was cleaned and disinfected. The removal contractor was Modern
Transportation Co. of Kearny, New Jersey. The physical facility was demolished in 1983.

At present, this area is flat and grass covered (see photo on page P-9).

4.1.19.3 Past Sampling Activities

Sampling has not been conducted at the Main Post STP (AOC-3).

4.1.19.4 Sampling Strategy

Sediments from one location in the Parkers Creek outfall area will be analyzed for TCL + 30
parameters, TAL metals, and cyanide. Two soil borings will be completed in the area of
the former sludge-drying beds to identify the original land surface and collect soil samples

from an interval just below that original surface for TCL + 30 parameters, TAL metals, and
cyanide (see Figure 4-8).
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4.1.20 Former Sanitarv Treatment Plant
4.1.20.1 Site Location

The pre-1941 STP for the Main Post was located on Parkers Creek in an area north of

Allen Avenue in approximately the same location as current Building 259 (see Figure 4-9).
4.1.20.2 Site History

This STP is shown on a 1935 Fort Monmouth map. The date of construction and period
of operation are unknown, although the STP presumably operated until Main Post STP
(AOC-3) came on line in 1941.

4.1.20.3 Past Sampling Activities

Sampling has not been conducted at this site.

4.1.20.4 Sampling Strategy

An attempt will be made to locate the former outfall of this STP during late fall, winter, or
early spring when vegetation is less likely to obscure the banks of Parkers Creek. If the

outfall can be located, sediment coring will be conducted and a sample will be collected for
TAL metals analysis.

4.1.21 Former Firing Range
4.1.21.1 Site Location

Evidence of a pistol range along Lafetra Brook was uncovered during preparation of this
report. The location of the range is uncertain, but it is believed to be in the area of
Buildings 1212, 1213, 1214, and 1220 (see Figure 4-1). This area currently contains

buildings, parking lots, roads, and a small amount of lawn.
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4.1.21.2 Site History

Only one aerial photograph (1940), which predated the construction of the 1200 Area
buildings, was available; the scale did not allow identification of a berm. A 1949 sketch map
of the Main Post, from the booklet "This is Fort Monmouth," indicates that a pistol range
was in the general area of Buildings 1212, 1213, 1214, and 1220. These buildings were built
in the early 1950s. A long-term employee at Fort Monmouth indicated that a pistol range
was located in this area and that the pistols were fired into a berm that was razed in the
early 1950s.

4.1.21.3 Sampling Activity

There has been no sampling activity except for surface water sampling downstream, which

is discussed in Subsection 4.1.3.4.
4.1.21.4 Strategy

The location of this site is very uncertain. The location shown on the 1949 map has been
disturbed during the construction of the 1200 area buildings and roads that are there today.

Therefore, no sampling will be done.
4.2 CHARLES WOOD

Nine sites with suspected waste materials were identified in the IA. The NJDEPE expressed
concern over three of the sites (CW-3, CW-5, and CW-9) and about one additional site
(AOC-7). An eleventh site was added to the 1993 investigation when interviews with DEH
employees suggested the presence of an additional landfill. Figure 4-10 shows the location

of the 11 Charles Wood sites discussed in this section.
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4.2.1 Wastewater Treatment Lime Pit 1 (CW-1)
4.2.1.1 Site Location

Wastewater Treatment Lime Pit 1 (CW-1) is located in the central area of the Hexagon
Building (Building 2700) at Charles Woods just east of the west wing of the building (see
Figure 4-11).

4.2.1.2 Site History

This lime pit (CW-1) was built concurrently with the Hexagon Building; construction was
completed in 1952. This is one of two 4-cubic-meter acid neutralization pits that contain
limestone chips; the other pit (CW-2) is discussed in Subsection 4.2.2. Liquid wastes from
the north and west wings of the Hexagon Building passed through this pit before being
discharged to the sanitary sewer. Chemical wastes of up to 150 cubic meters per day were
generated from the shops and laboratories of the Hexagon Building; this waste output was
reduced to 115 cubic meters per day in June 1978 (IA). According to the IA, a licensed
scavenger was hired to dispose of concentrated wastes like etching solutions and organic
solvents from the Hexagon Building, so these wastes were not supposed to be discharged

in the pits and the sanitary sewer.

Each neutralization pit has a concrete floor and concrete block and mortar walls and
measure 7 by 13 by 8 ft high. The cover is constructed of concrete with a steel access panel

(see photo on page P-10). Several wooden baffles divide the pit into sections.

In October 1992 the pit was cleaned out, inspected, and the limestone chips replaced. A
vacuum (vac) truck was used to remove the sludge and stones from the pit, after which the
pit was rinsed with water. All sludge, stones, and rinse water were placed in drums and
disposed of as a hazardous waste. Hazardous waste manifests from the October 1992
cleanout are included in Appendix C. At present, laboratory wastes are managed under the

hazardous waste disposal program, which forbids the discharge of these wastes to the sewer.
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4.2.1.3 Past Sampling Activities

Four samples were collected during October 1992 to classify the material removed from
both lime pits (CW-1 and CW-2) for disposal. Samples included two grab samples from
drums (Drum A and Drum B) collected in conjunction with OVM readings for Toxicity
Characteristic Leachate Procedure (TCLP) analysis, a sample of rinse water from Pit 2, and

a sludge sample.
4.2.1.4 Analytical Results

The analytical data from the October 1992 sampling of the lime pits are summarized in
Appendix A. Elevated concentrations of HHCs, including TCE (212 to 85,293 ug/L), vinyl
chloride (550.5 to 1218 ug/L), and PCE (40 ng/L), were detected in one or more samples.
For purposes of comparison (although three of these were aqueous samples, they were not
groundwater samples), the New Jersey GWQC or PQL for these HHCs are, respectively,
1, 5, and 1 ug/L. Elevated concentrations of AHCs were detected for toluene (1,627 to
6,018 ng/L), 1,4-dichlorobenzene (171 to 506 ug/L), m and p xylenes (178.5 ug/L), o-xylene
(52.5 pug/L), and 1,2,4-trichlorobenzene (151.4 ng/L). The New Jersey GWQC or PQL for
these AHC:s are 1,000, 75, 40, 1, and 9, respectively. In general, the TCLP samples had high
levels of VOCs. Arsenic, barium, cadmium, chromium, lead, and silver were detected in one

or more samples.
4.2.1.5 Conclusions and Sampling Strategy

The elevated concentrations of HHCs found in samples collected during the 1992 cleanout
indicates the possibility that solvents were discharged into the lime pits. Neither concrete
nor concrete block is an effective barrier to the migration of halogenated solvents.
Halogenated solvents may have migrated from the lime pit into surrounding soils and
possibly into groundwater. To investigate this potential, a monitor well will be constructed
on each side of the lime pit (PW-26 through PW-29 on Figure 4-11). The actual locations

of these proposed monitor wells will be adjusted to avoid overhead wires and buried
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utilities. Continuous split spoon samples will be screened with an HNu or OVM.  If any
VOC:s are detected, soil samples will be collected from 7 to 9 ft bgs, from the interval with
the highest instrument readings, and from just above the water table; otherwise, one sample
will be collected from 7 to 9 ft bgs from each boring. Soil samples will be analyzed for
TCL+30 parameters and TAL metals. Two rounds of groundwater samples will be

collected from each well and analyzed for TCL +30 parameters and TAL metals.

4.2.2 Wastewater Treatment Lime Pit 2 (CW-2)
4.2.2.1 Site Location

Wastewater Treatment Lime Pit 2 (CW-2) is located southeast of the Hexagon Building
(Building 2700) at Charles Woods near an electrical substation (see Figure 4-11).

4.2.2.2 Site History

Like Lime Pit 1, Lime Pit 2 (CW-2) was built concurrently with the Hexagon Building;
construction was completed in 1952. Liquid wastes from the east and south wings of the
Hexagon Building passed through this pit before being discharged to the sanitary sewer.
Additional details, including the estimated quantities of wastes discharged through the lime
pits, pit construction, and cleanout and replacement of the limestone, were discussed in
Subsection 4.2.1.2.

Unlike Lime Pit 1, during cleanout this pit was found to have received sewage. A dye test
was conducted and revealed that toilets from the guard shack and a bathroom for the
handicapped near the east entrance were mistakenly connected to this pit. The plumbing
has been rerouted to discharge the wastewater from the toilets directly to the sanitary sewer.

This pit should not currently be receiving laboratory waste fluids.
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4.2.2.3 Past Sampling Activities

Samples of sludge, sludge and stones, and rinse water were collected during pit cleanout
conducted in 1992, as discussed in Subsection 4.2.1.3. The analytical results of this sampling

were discussed in Subsection 4.2.1.4.
4.2.2.4 Conclusions and Sampling Strategy

As in the case of Lime Pit 1, the elevated concentrations of HHCs in sludge, rinse, and grab
samples suggest the possibility that solvents were discharged into the lime pits and that they
may have migrated from the lime pit into surrounding soils and possibly into groundwater.
To investigate this potential, a monitor well will be constructed on each side of the lime pit
(PW-30 through PW-33 on Figure 4-11). The actual locations of these proposed monitor
wells will most likely have to be adjusted to avoid overhead wires or buried conduit because
of the site’s location next to an electrical substation. Continuous split spoon samples will
be screened with an HNu or OVM. If any VOC:s are detected, soil samples will be collected
from 7 to 9 ft bgs (near the base of the neutralization pit), from the interval with the highest
instrument readings, and from just above the water table; otherwise, one sample will be
collected from the 7-to-9-ft interval of each boring. Soil samples will be analyzed for
TCL+30 parameters and TAL metals. Two rounds of groundwater samples will be

collected from each well and analyzed for TCL+ 30 parameters and TAL metals.

4.2.3 Landfill 3 (CW-3)
4.2.3.1 Site Location

Landfill 3 is located in the southeastern part of Charles Wood (see Figure 4-12) and has

been designated a contractor area.
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4.2.3.2 Site History

According to the IA, the Army Air Force used this area to dispose of administrative-type
wastes and wood in the 1940s. Beginning in 1951, the aerial photographs show a cleared
area used for storage. In 1981 and 1986, this area was relatively clear. During the 1993 site
visit, the CW-3 area was being used as a contractor rubble dump (see photo on page P-10).
Material observed included soil piles, brush, concrete, wood demolition debris, wood pallets,
metal, and polyvinyl chloride (PVC) pipe. There is no evidence of a subsurface landfill, and

long-term Fort Monmouth employees said that this area was not used as a landfill.
4.2.3.3 Past Analytical Sampling

Analytical samples have not been collected in this area.

4.2.3.4 Strategy

The facility will remove contractor rubble from this area. If any evidence of surface soil
staining is found, surface soil samples will be collected for TCL+ 30 parameters and TAL

metals. If high levels of chemical constituents are found in soils, monitor wells will be

installed and sampled twice for TCL+ 30 parameters and TAL metals.

4.2.4 Debris Site (CW-3A)
4.2.4.1 Site Location

Debris Site CW-3A is located west of the CW-3 area, north of Pulse Power, Building 2707
(see Figure 4-12).

4.2.4.2 Site History

According to long-term Fort Monmouth employees, the area north of Pulse Power was used

as a disposal area. The 1957 aerial photograph shows the CW-3A area with bare ground.
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ground. According to Fort Monmouth History and Place Names, 1917-1959, 90 buildings at
Charles Wood were razed in late 1955 and during 1956. It is possible that the demolition
debris from these buildings was placed in this area. In the 1974 photo, a steel igloo is
visible on the aerial photograph of this area. By 1986, the western part of this area had not
revegetated. During the 1993 site visit, some small debris was observed in the woods (see

photo on page P-11).
42.4.3 Past Sampling Activities

Analytical samples have not been collected in this area.

42.4.4 Strategy

Surface geophysics will be conducted in this area, because it is not known if subsurface
disposal has occurred in this area and in accessible cleared areas to the southeast in the
contractor areas. Magnetic and electromagnetic (EM-31) measurements should be collected
on 10-ft centers. If there are cleared areas (tree roots interfere with GPR), GPR should be
used to assess the degree of subsurface soil disturbance. If evidence of subsurface debris
is found, four monitor wells will be installed around the perimeter of the disposal area and

groundwater samples will be collected for TCL + 30 parameters and TAL metals.

42.5 Range (Small Arms)(CW-4)
4.2.5.1 Site Location

The small arms firing range is a one-story building (Building T-2537) located in the central
portion of the Charles Wood Area (see Figures 4-10 and 4-13). The range is used for
indoor firing of small arms. The small arms are fired into a metal baffle that deflects the
rounds down into a sand pit. Currently, the sand is sifted and spent rounds and shell-casings
are disposed of off-site. The firing range area is ventilated by a blower through a filter.
The filter currently used is a Flanders Filters Model No. 0-00J-C-11-00-CL-12-00-GGF. It
has an efficiency of 95%, based on a di-octyl-phthalate (DOP) test. A manufacturer’s
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representative stated that he believes this filter would be close to 100% efficient in removing

the likely particulates generated in a firing range.
4.2.5.2 Site History

Interviews with facility personnel indicate that the interior of the building is cleaned

periodically. The building is currently in use.
4.2.5.3 Sampling Activity

There is no record of any sampling activity around Building T-2537. During the site
inspection in 1993, there was no sign of stressed vegetation at the outlet of the blower.
However, about 30 ft to the northeast of the building is a 3-ft-diameter area with no
vegetation and spent rounds and shell casings on the soil. Directly in the back of the
building (the northwest) is a 1-ft-high pile of what appears to be clean sand (see photo on
page P-11). Those two piles are outside of a side- and a backdoor, respectively.

4.2.5.4 Sampling Strategy

The facility intends to excavate the soil at the bare patch until spent rounds and shell
casings are no longer visible. Before the excavation is backfilled, three surface soil samples
from the bottom of the excavation will be collected. The sand pile in back appears to be
clean; however, since waste material is known to have been discarded in one area near one
door, the suspicion exists that waste may have also been discarded beside the door at the
sand pile. A scoop should be used to dig in the sand pile to 6 inches below the bottom of
the pile in three locations. A discrete sample should be taken if spent rounds and casings
are visible. Otherwise, the sand pile will be removed and a composite sample of the soil

from beneath the pile will be taken. Both samples will be analyzed for TAL metals.
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4.2.6 Sanitary Treatment Plant (CW-S)
4.2.6.1 Site Location

The former STP at Charles Wood was located in the southwest corner of the area bounded
by Hope Road to the east, Corregidor Road to the north, Guam Lane to the west, and
Laboratory Road to the south (See Figure 4-13).

4.2.6.2 Site History

The Charles Wood STP was built in 1942 to handle 800,000 gallons of sewage per day. As
described in the IA, this STP consisted of a grit chamber screen, comminutor, primary and
secondary settling tanks, biofilters, and a baffled contact chlorination tank. Sludge was
treated in two anaerobic digesters and discharged to underdrained sand beds for final
drying. Supernatant liquid from digester sludge and drainage from the sand beds were
recycled through the STP for additional treatment. The chlorinated effluent was discharged
to a tributary of Wampum Brook on the east side of Hope Road. Sludge went to the golf
course and to landfills. This STP was closed on 29 October 1975 when the Charles Wood
sewer system was connected to the NMCRSA system. In 1981, all sludges and supernatant
liquids were removed from the STP and the facility was cleaned and disinfected. The
removal contractor was Modern Transportation Co. of Kearny, New Jersey. Mercury used
in the distributor seal on the biofilter was removed and disposed of by the Directorate of
Logistics. The physical facility was demolished in 1983. In 1993, a youth center was

constructed on this site (see photo on page P-12).
4.2.6.3 Past Sampling Activities

Two samples of digester sludge and one sample from the sludge-drying bed were collected
in 1981 for TCLP metals analysis. None of the eight TCLP metals was detected.
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4.2.6.4 Sampling Strategy

One sediment sample from the outfall area east of Hope Road will be collected and
analyzed for TCL+30 parameters, TAL metals, and cyanide. If the youth center building
is not on top of the former drying beds, two soil borings will be completed in the area of
the former sludge drying beds to identify the original land surface and collect soil samples
for TCL+30 parameters, TAL metals, and cyanide.

4.2.7 Pesticide Storage Building T-2044 (CW-6)
4.2.7.1 Site Location

Building T-2044 is part of a small complex of buildings in the south-central portion of
Charles Wood Area. The complex consists of Building T-2044, Building T-2070, and two
metal igloos. The buildings are currently used to store course maintenance and landscaping

equipment, such as mowers and tractors.
4.2.7.2 Site History

The golf course maintenance complex may predate the purchase of the golf course by the
Army. Pesticides and herbicides were formerly stored and mixed in this area. The IA
contains a 1979 inventory of pesticides and herbicides that were used on the golf course and
stored in Building T-2044. Some of the pesticides that were present in significant quantities
are malathion, floriable sevin, resmithrin, Borocel IV, chlordane, and Dibrom. The IA also
discusses a pest control program that was in effect in 1979. The compounds that were used
in large quantities include carbaryl (sevin), malathion, chlordane, and diazinon. Some of

the herbicides mentioned in the IA include 2,4-D, Dacthal, 2,4,5-T, and sodium arsenite.

The course groundskeeper, who has been part of the grounds crew for 33 years (1960 to
1993), said pesticides and herbicides were kept in a metal igloo (see photo on page P-12)
and were mixed in two areas marked A and B on Figure 4-13. Location A is on a currently

grass-covered area south of the igloo. Area B is on pavement near the office door in
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T-2044. This paved area has a drain that empties into a ditch in the woods immediately
behind T-2044. The supervisor said that pesticide containers were not rinsed but were
disposed of to the landfill as is. Prior to 1980, the containers would have been disposed of

at a landfill on the Main Post, such as Site M-8.

Pesticides and herbicide are not currently stored or mixed on-site. The facility has hired an

outside contractor to come in and apply pesticides and herbicides.
4.2.7.3 Past Sampling Activities

In 1989 four surface soil samples were taken around Building T-2044 and analyzed for
pesticides. The samples were taken with a stainless steel trowel to a depth of 0 to 6 inches.
One sample (PS-4) appears to have been taken at the southeast corner of Building T-2044
where mixing was reported to have occurred, and another (PS-3) appears to be near the
steel igloo where pesticides were stored and outside of which pesticides were mixed. Two
other soil samples (PS-1 and PS-2) were to the east of Building T-2044.

Chlordane, 4,4-DDT, and 4,4-DDE were found in samples PS-2, PS-3, and PS-4; while
4,4-DDD was found in PS-4 (see Table 4-9).

The proposed New Jersey cleanup standards for contaminated sites have residential surface
soil cleanup standards for 4,4-DDD of 3 mg/kg and 2 mg/kg for 4,4-DDT and 4,4-DDE.
Therefore, the concentrations of these compounds exceed the proposed cleanup standards
for PS-3 but are less than the standard for the other samples. The proposed New Jersey
standards do not list soil cleanup standards for chlordane. Limits for chlordane can be

derived using the risk-based procedures contained in the proposed cleanup standards.
4.2.7.4 Sampling Strategy

Limited sampling in 1989 determined that New Jersey soil cleanup standards were exceeded

in one soil sample. The sampling report did not clearly identify the location of the sample.
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Table 4-9
Pesticide Concentrations in Soil at Building T-2044
(mg/kg)

Compound PS-2 PS-3 PS-4
Chlordane 3.6 595 2.1
4,4-DDT 0.1 55 0.07
4,4-DDE 0.2 2.6 0.02
4,4-DDD <0.2 <7.0 0.1

4-85
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Also, nothing is known of the depth of potential contamination or whether groundwater is
contaminated. To confirm the existence of contamination and evaluate the effect on
groundwater, soil borings will be completed at locations where pesticides mixing was
believed to have occurred. These locations are approximately 20 ft north of the igloo and
just to the south of the pavement that extends in front of T-2044. The borings will be taken
to the water table and soil samples will be taken at 6 to 12 inches and at 2 ft and analyzed
for TCL +30 parameters. Monitor wells will be installed in these borings (PW-34 and PW-
35 on Figure 4-14), and groundwater samples will be collected in two sampling rounds and

analyzed for TCL+ 30 parameters.

4.2.8 PCB Transformer (CW-7)
4.2.8.1 Site Location

The 1980 IA listed Site CW-7 at Charles Wood as PCB (transformers) but did not provide
any additional information. The location identified on the site map is where Buildings 2000,
2018, 2019, 2020, 2021, and 2067 are located (see Figure 4-10). These buildings are all
associated with the golf course clubhouse (Gibbs Hall). There are several transformers

located at this site.

4.2.8.2 Site History

There is no indication in the IA that the transformers in this area were leaking. There is
no record of any sampling activities being completed until the postwide sampling was
performed in 1989. Prior to 1989, the policy at Fort Monmouth was to label all
transformers as PCB transformers, because no testing had been done and Fort Monmouth
wanted to err on the side of safety. Three transformers from this area were determined to

be PCB transformers (PCB > 500 ppm) and were removed in 1990.
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4.2.8.3 Sampling Activity

In 1989 and 1990, Fort Monmouth sampled the oil for PCBs in every transformer that was
not labeled as non-PCB. This process identified three transformers with PCB concentrations
greater than 500 ppm at this site, and these transformers were eventually removed. This

process is discussed in more detail in Subsections 3.6 and 4.4.

Table 4-10 contains a list of transformers at the site, which were present in 1989 or have
since been put into use. As indicated on Table 4-10, three transformers at this site were
tested as having PCB levels greater than 500 ppm. CW-035 was located on a concrete pad
at the northeast corner of Building 2000. CW-039 and CW-040 were located on a pole
south of Building 2018. All were removed in 1990. All the other transformers have
manufacturers’ labels indicating that they are non-PCB transformers or were sampled and
have PCB concentrations of less than 50 ppm. If the PCB concentration is less than 50 ppm,

then the transformer is categorized as a non-PCB transformer under TSCA.

The transformers at this site were inspected during WESTON’s 1993 site visit. The non-

PCB transformers are pole mounted and there are no visible stains in the soil.

4.2.8.4 Sampling Strategy

The strategy for sampling at the location of these three former PCB transformers is
discussed in Subsection 4.4. There are no visible signs of leakage from the non-PCB

transformers. Therefore, no further investigation will be done for the non-PCB transformers

at this site.
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Table 4-10

Transformers at CW-7

PCB
Sampling Results

D Date Sampled (ppm) Status

I CW-039* 27 October 1989 22,309 PCB
CW-036 See Note 2 - Non-PCB

CW-039* 13 November 1989 1,554 PCB

CW-040' 13 November 1989 1,355 PCB
CW-214 14 November 1989 3 Non-PCB
CW-265 8 November 1989 18 Non-PCB
CW-266 8 November 1989 17 Non-PCB
CW-267 See Note 2 - Non-PCB
CW-268° See Note 2 — Non-PCB
CW-269° See Note 2 - Non-PCB
CW-270° See Note 2 — Non-PCB

'"Removed and replaced by other transformers.
*Labeled by manufacturer as "non-PCB."
*Replacement for CW-035.%*
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4.2.9 Sewage Lift Pumping Station (CW-8)
4.2.9.1 Site Location

The Sewage Lift Pumping Station, Building 2603 (CW-8), is locatéd north of the Wherry
Housing area off Pinebrook Road. The lift station is located north of Building 3033 (see
Figure 4-15).

4.2.9.2 Site History

This site was misidentified by USATHAMA in the IA as an STP. There has never been an
STP in this area. The 1940 aerial photograph shows that this area was heavily wooded. The
sewage lift station (Building 2603, see photo on page P-13) was constructed in 1954 when
the Wherry Housing area was built to pump sewage into the force main that went to the
Charles Wood STP (CW-5). The lift station building appears on the 1957, 1961, 1974, 1981,
and 1986 aerial photographs. At present, sewage goes to the NMCRSA System.

4.2.9.3 Past Sampling Activities

Analytical sampling related to sewage pumping has not been done in this area.

4294 Strategy

The CW-8 site is a sewage lift station, not an STP. No sampling will be done for this area.

4.2.10 Sludge Dump (CW-9)
4.2.10.1 Site Location

The sludge dump (CW-9) as identified by USATHAMA is located in the southern part of
Charles Wood, south and southeast of Building 2070 and west of Green 11 and Tee 12 of
the golf course (see Figure 4-14).
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4.2.10.2 Site History

Since the 1940s, sludge generated at the STPs has been stored in this area before being used
as a soil conditioner and fertilizer on the golf course. Sludge piles are visible on the 1957,
1961, 1974, and 1981 aerial photographs. During the 1993 site visit, a pile of sludge
removed from Fairway 1 on the golf course was observed south of Building 2070 (see photo
on page P-13). According to long-term Fort Monmouth employees, at least three other
fairways (8, 10, and 11) have 4 to 5 inches of sludge over the native sand; sludge may have

been used to fill in low areas.

4.2.10.3 Past Sampling Activities

Analytical samples have not been collected from this area.

4.2.10.4 Sampling Strategy

Eight surface soil samples from a grid and one sample of the sludge from the Fairway 1
sludge pile will be collected and analyzed for TAL metals. One monitor well (PW-36 on
Figure 4-14) will be installed and sampled twice for TCL + 30 parameters and TAL metals.

Proposed sampling locations are shown on Figure 4-14.

4.2.11 Hazardous Waste Storage Area (AOC-7)
4.1.11.1 Site Location

NJIDEPE identified this site as an AOC (NJDEPE, 1990). A temporary hazardous waste
storage area was located in an approximately 1-acre fenced site to the east of Building 2708
(see Figure 4-16). The site is currently a grassy field surrounded by a 7-ft-high fence (see
photo on page P-14). A former gas station (Building T-2500) is located to the east of the

site.
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4.2.11.2 Site History

Reviews of aerial photographs from 1961 to 1986 show that this site was a fenced storage
area. The 1961 photographs show that the fenced area extended about 50 ft farther to the
west than it does today. This western area is now part of the fenced area around Building
2708, which is part of the Pulse Power lab. Large rectangular objects are visible next to the
fence on all four sides. These may be cargo or truck vans. The 1969 photograph is similar,
but there are three irregular groups of objects at the northwest corner of the lot. The 1974
photograph is similar except there are five circular igloos along the west fence. In 1986, the
site is smaller because the Pulsed Power lab is in the western portion of the site. There are
objects that appear to be drums along the fence on the south and southeast of the site. The
objects are densely packed in a 10- to 20-ft band next to the fence. There are additional
objects along the north fence and possibly along the west fence. Personnel interviews
indicate that the site was used for a 6-month period in 1987 for temporary storage of
hazardous waste (in drums). As part of a program to remove all improperly labeled drums
from Fort Monmouth, the facility collected the drums and staged them at this site. The
drums were stored on wood pallets, generally along the fence line. The pallets were not
usually stored on a plastic ground cover. Clean Venture, Inc. sampled the insufficiently
characterized drums, labeled them, completed manifests, and arranged for disposal. For the
most part, the drums contained solvents, degreasers, and oils. The drums were screened for
external radiation and none was detected. Clean Venture did not characterize the drums
to the extent of identifying specific compounds, but some of the solvents that were used on

Fort Monmouth at that time are 1,1,2 trichloroethane, 1,1,1,-trichloroethane, and benzene.

The only known release of material during the operation occurred on 7 October 1987. A
pallet of 5-gallon containers of malathion, a pesticide, was picked up at Sandy Hook. The
containers were deteriorated, so the pallet was placed on a plastic ground cover. During
the night, the top popped off of one of the coxitainers. A security guard became temporarily
nauseated from the fumes. The next day the containers were repacked in a drum. The
quantity of material that was released is considered small, and it is believed that little, if

any, material was spilled on the ground.
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4.2.11.3 Past Sampling Activities

In 1993, four monitor wells were installed around a former gas station (Building T-2500),
which is east of the hazardous waste site and may be downgradient of it (see Figure 4-16).
These monitor wells were installed as part of an investigation of the gas station’s UST.
Groundwater samples were analyzed for VOCs, BNAs, and lead. The results are presented
in Table 4-11. All parameters for which results were reported are presented in the table.

All measured values were less than the New Jersey groundwater cleanup standards.
42.11.4 Sampling Strategy

Six soil borings will be taken at this site. The location of soil borings will be biased towards
the fence line as shown in Figure 4-16. One soil sample will be collected at each boring
based on screening with a photoionization detector and analyzed for TCL+30 parameters
and TAL metals. If contaminants are detected above New Jersey proposed cleanup
standards, additional soil borings and monitor wells can be installed to determine the extent

of contamination.
4.3 EVANS AREA

Thirteen sites with suspected waste materials were identified in the JA. The NJDEPE
expressed concern over two of these sites (EA-1 and EA-3) and over one additional site
(AOC-6). The locations of the 14 Evans Area sites are shown on Figure 4-17.

4.3.1 Evans Area Sanitary Treatment Plant (EA-1)
4.3.1.1 Site Location

The Evans Area STP is located on Marconi Road west of the Shark River in the
northeastern part of the Evans Area (see Figures 4-17 and 4-18).

MKO1\RPT:03886089.001\ftmon.s4b 4-100 12/16/93



Groundwater Sampling Results Around Building T-2500

@
MANAGERS g DESIGNERS/CONSULTANTS

Table 4-11

(East of Hazardous Waste Storage Site)

New Jersey "
Groundwater
Maximum Value Cleanup Std.
Parameter Samples Detected (#g/L) (ug/L)
Acetone 5 3 38JB 100
Benzyl alcohol 5 2 207 2,000
Bis (2-Ethylhexyl) 5 4 357 30
phthalate
Butylbenzyl phthalate 5 5 42 100
Methylene chloride 5 2 267 3
Tetrachloroethene 5 1 8.8 --<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>