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EXECUTIVE SUMMARY

Under the Department of Defense's Installation Restoration Program, the Navy, in agreement with the
United States Environmental Protection Agency (EPA) and in consuitation with the state of New Jersey
Department of Environmental Protection (NJDEP), is in the process of completing the remedial
investigation and feasibility'study (RI/FS) of 27 former known or suspected waste disposal sites at Naval
Weapons Station Earle (NWS Earle), which is located in Colts Neck, New Jersey. The RI for the 27 NWS
Earle Sites was completed in July 1996. Additional remedial investigation was performed on seven of the
sites to fill data gaps, and these results were presented in the RI Addendum Report, dated February 1997.-

This réport presents the feasibility study (FS) performed for Sites 3 (Landfill Southwest of “F” Group) and
10 (Scrap Metal Landfill), collectively designated as Operable Unit 6 (OU-6). The FS considered a range
of remedial alternatives that address potential risks to human health and the environment posed by site-
related contaminants identified previously under the RI. This report addresses the remedial alternatives
developed for Sites 3 and 10.

The remedial options developed in this document will be used by the Navy to select a preferred remedy

for 'Sites 3 and 10. A Proposed Plan will then be prepared to present the preferred remedy for public

comment. After the public comment period has concluded, all questions and concerns from the public will
be addressed in a Responsiveness Summary, and the selected remedy will be documented in a Record of
Decision. '

NWS Earie Site Summary

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles southeast of New York
City. This facility was commissioned in 1943 with the primary responsibility of supplying ammunition to the
Naval fleet. This station consists of an inland 10,248-a¢re Main Base and a 706-acre Waterfront Area
connected by a right-of-way controlled by the Navy. NWS Earle was included on the National Priorities
List (NPL) in October 1990.

Site 3 - Landfill Southwest of “F” Group

The landfill southwest of “F” group (Site 3) is a 5-acre site that was used from 1960 to 1968 for the disposal of
domestic and industrial wastes (Figure 1-2). Industrial wastes disposed at Site 3 consist of paints and paint
thinners, solvents, vamishes, shellac, acids, alcohols, caustics, pesticide containers and rinse water, wood,
and small amounts of asbestos. Records indicate that the industrial wastes comprise only a small portion of
th'é approximately 4,800 tons of wastes. ‘

 DOCS/NAVY/7452/017011 ES-1



Site 10 - Scrap M tal Landfill

The scrap metal landfill (Site 10) is a 2-acre site that was used from 1953 to 1965 for the disposal of
demilitarized munitions and spent munitions cases (Figure 1 -3). An estimated 65,000 cubic yards, which
includes cover material, were disposed at the site. The disposed material consisted primarily of aluminum
and steel containers. Spent grit and paint chips from the ammunition re-work operations were also buried.
Since site closure, the cover material has eroded and 40-mm shell cases have been uncovered.

Regulatory History

An Initial Assessment Study conducted in 1982 identified 29 waste disposal areas at NWS Earle and led
to the further investigation of 11 of those sites. Following the listing of NWS Earle on the NPL in 1990,
site investigations were initiated at 16 sites. Two of the remaining sites were not included in these
investigations because they were permitted to operate under the Resource Conservation and Recovery
Act. In 1992, EPA requested that Preliminary Assessments be performed on 17 of the sites. To date, the
following investigations have been completed and are documented:

¢ Installation Restoration Program (IRP) Phase Il Confirmation Study (September 1986)
¢ Phase Il Site Inspection Study (December 1993)

e IRP RIFS for 11 sites (September 1993) '

» |IRP RI for 27 sites (July 1996)

* IRP RI Addendum for 7 sites (February 1997)

Obj ctive of the FS

The overall objective of this FS is to develop and evaluate remedial alternatives that address
contamination at Sites 3 and 10. The general FS process is described below:

* Develop remedial action objectives (RAOs) that incorporate clean-up goals protective of human
health and the environment. The RAOs specify the contaminants, media of interest, exposure
pathways, and preliminary remediation goals. - The preliminary remediation goals (numeric
criteria) are developed based on chemical-specific applicable or relevant and appropriate
requirements (ARARs), when available, and site-specific risk-related factors.

¢ Develop general response actions to address each medium of interest. Each response action
may be implemented singly or in combination with other actions to satisfy the RAOs.

DOCS/NAVY/7452/017011 . ES-2



¢ Identify and screen technologies applicable to each general response action. Technologies and
process options that are not technically implementable are eliminated_. Representative process
options for the remaining technologies are then evaluated for their effectiveness, implementability,
and cost.

¢ Assemble and screen remedial alternatives from the retained technologies.

» Prepare a detailed analysis of individual alternatives following the criteria specified in the National
Contingency Plan (NCP) and the RI/FS guidance document. Finally, compare and evaluate the

alternatives.

Remedial Action Objectives (RAOs)

Based on the baseline human health risk assessment, the ecological risk assessment, and the RI results,
RAOs were developed to address contaminated environmental media (soils, groundwater) present at
Sites 3 and 10. ’

Site 3

Protection of Human Health RAOs

e Prevent potential human exposure to metals in groundwater.
e Prevent potential contact with landfill contents.

Protection of the Environment RAQ

* Minimize migration of landfill contaminants to the adjacent wetlands.
» Prevent potential contact with landfill contents.

Sit 10

Protection of Human Health RAO

* Prevent potential human exposure to landfill materials since cover material has been eroded.

DOCS/NAVY/7452/017011 . ES-3



Protection of the Environment RAQ

e Minimiz exposure to exposed corroded metal wastes.

Because Sites 3 and 10 were military landfills, two EPA Office of Solid Waste and Emergency Response
(OSWER-) Directives are guidance documents were considered in developing remedial alternatives that
employ presumptive remedies. These guidance documents are OSWER Directive 9355.0-62F S,
Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills (Interim Guidance
- April 1996); and OSWER Directive 93550.0-49FS, Presumptive Remedy for CERCLA Municipal Landfill
Sites (September 1993).

Alternatives Development

Following the technology screening and detailed evaluation, remedial technologies were assembled into
alternatives that address contaminated soils and grouhdwater and the RAOs. These alternatives provide
variable levels of protection to human health and the environment, as well as compliance with ARARs.
Remedial alternatives for OU-6 included no action; limited action (institutional controls), and consolidation
and capping. Summaries of remedial alternatives that passed the screening step for each site are
presented in the following section.

Sit 3 Remedial Alternatives

Three remedial alternatives were developed for Site 3. A brief discussion of each alternative is included.

A more detailed discussion of each alternative can be found in Section 3.1.2 of the FS.

Alternative 1: No Action

The no-action alternative was developed as a baseline to which other alternatives may be compared, as
required by the NCP. No remedial actions would be taken to protect human health or the environment.

The purpose of the alternative is to evaluate the overali human health and environmental protection

provided by the site in its present state. Periodic reviews of site conditions, typically every 5 years, and
long-term periodic monitoring of groundwater, surface water, and sediments would be the only activities
conducted under this alternative.

Alternative 2: Institutional Controls and Long-Term Monitoring

Alternative 2 includes institutional controls to limit exposures to site-related contaminants. This alternative

does not employ engineered treatment or containment to addr ss groundwater contamination; however,
DOCS/NAVY/7452/017011 ES-4



the groundwater contaminant concentrations [which just exceed New Jersey Groundwater Quality
Standards (GWQS)] are expected to decline naturally over time.

Alternative 2 would include removal of exposed debris, installation of additional soil cover, limited grading
of the site to promote stormwater drainage, and revegetation of disturbed areas. Restrictions would be
attached to the Base Master Plan (access restrictions) to limit future uses of the site and prevent
disturbance of the soil cover or direct contact with contaminated media. A fence would be erected around
the landfill to limit accesé to the site, to restrigt human contact with cbntaminated landfill materials and to
protect the integrity of the cover. Long-term periodic monitoring would be conducted to assess
contaminant status and potential threats to human health and the environment. Since wastes would be

left in place, site conditions and risks would be reviewed every 5 years.

Alternative 3: Capping, Institutional Controls, and Long-Term Mohitorinq

Alternative 3 relies on containment and institutional controls to limit exposures to hazardous substances
and minimize migration of contaminants to groundwater and surface water. Active treatment is not
employed to address site contamination. Over time, the concentrations of contaminants in groundwater
would likely decline naturally through physical, biological, and chemical processes. Contaminant
concentrations in groundwater would also decrease as a result of reduced infiltration of precipitation
through contaminated landfill materials.

A low-permeability cover system that complies with federal and state regulatory requirements would be
used to prevent potential human and animal contact with contaminants in landfill materials, limit
contaminant leaching to groundwater, and minimize contaminant migration via surface runoff and erosion.
The cover system would be installed over ali former landfill areas of the site. Access restrictions would be

enacted to limit future uses of the site that may result in disturbance of the cover or direct contact with
contaminated media.

Long-term, periodic monitoring would be conducted to assess contaminant status and potential threats to

-human health and the environment. Since wastes would be léft in place, site conditions and risks would

be reviewed every 5 years.

Site 10 Remedial Alternatives

Three remedial alternatives were developed for Site 10. A brief discussion of each alternative is included.

A A more detailed discussion of each alternativ can be found in Section 3.1.3 of the FS.

DOCS/NAVY/7452/017011 : ES-5



Alternative 1: No Action

The no-action altemative was developed as a baseline to which other alternatives may be compared, as
required by the NCP. No remedial actions would be taken to protect human health or the environment.
The purpose of the alternative is to evaluate the overall human health and environmental protection
provided by the site in its present state. Periodic reviews of site conditions, typically every 5 years, and
long-term periodic monitoring of groundwater, surface water, and sediments would be the only activities
conducted under this alternative.

Alternative 2: Institutional Controls

Alternative 2 relies on institutional controls to limit exposures to landfill materials. A fence would be
erected around the landfill to limit access to the site, to restrict human contact with exposed landfill
materials and to protect the integrity of the cover. Restrictions would be attached to the Base Master Plan
(access restrictions) to limit future uses of the site and prevent disturbance of the soil cover or direct
contact with contaminated media. "

Alternative 3: Capping and Institutional Controls

Alternative 3 relies on containment and institutional controls to limit exposures to landfill contents. A cover
system would be used to prevent potential human and animal contact with landfill materials. The cover
system would be installed over all former landfill areas of the site. Access restrictions would be enacted to

limit future uses of the site that may result in disturbance of the cover or direct contact with landfill
contents.

Individual and Comparative Analysis of Alternatives

Detailed evaluations of remedial alternatives were performed for this FS in accordance with the

requirements of the NCP and the EPA RI/FS Guidance Document. As part of the detailed analysis, the
remedial alternatives were compared to identify differences and compare how site contaminant threats are
addressed. The following seven criteria, as established by the NCP, were used for the detailed analysis of
alternatives: ‘

e Overall protection of human health and the environment
e Compliance with ARARs
¢ Long-term effectiveness and permanence

e Reduction of mobility, toxicity, or volume through treatment

* DOCS/NAVY/7452/017011 ' ES-6



e Short-term effectiveness
¢ Implementability
e Cost

A detailed analysis of each alternative with respect to these seven evaluation criteria is provided in section
4 of the FS. Two other evaluation criteria, state and community acceptance, will be addressed in the
Record of Decision foIIowmg the receipt of comments during public comment period, after the Proposed
Plan has been presented to the publlc
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1.0 INTRODUCTION AND BACKGROUND INFORMATION

This feasibility study (FS) report presents an executive summary (preceding this section), a summary of
previous investigations for the two sites addressed in this FS (Section 1.0), identification and screening of
rémedial technologies for the two sites (Section 2.0), development and screening. of remedial action
altemnatives (Section 3.0), and a detailed analysis of the alternatives, including a no-action alternative
(Section 4.0).

Section 1.0 consists of an overview of NWS Earle operations and regional environmental settings. A
summary of previous investigative activities and results and a discussion of human health and ecological
risks for the two sites have also been presented. For a full understanding of site conditions, the Final
Remedial Investigation (RI) Report, July 1996, and the Remedial Investigation Addendum (RIA) Report,
February 1997. must be reviewed. The Rl and RIA reports are essential companion documents to this FS
because they were prepared as part of the prescribed CERCLA RI/FS development procedure.

Section 2.0 provides a discussion on potential chemical-specific, location-specific, and action-specific ARARs
and TBCs. This section also addresses remedial action objectives (RAOs), preliminary remedial goals
(PRGs), and general response actions. RAOs and PRGs are addressed on a site-specific basis for the
identification, screening, and evaluation of remedial technologies and process options. Selected site-specific
remedial options are also presented.

Selected remedial altematives for the individual sites are addressed in Section 3.0. The rationale for
selection of the alternatives and a description of each altemnative, including a no-action alternative, are
presented.

Section 4.0 provides a detailed analysis and comparison of the altematives discussed in Section 3.0.

11 SITE DESCRIPTION AND SETTING

This FS report includes a discussion of remedial alternatives for Operable Unit 6 (OU-6), which includes Site
3 (Landfill Southwest of “F” Group) and Site 10 (Scrap Metal Landfill). The OU-6 sites are both located within
the Mainside area of Naval Weapons Station (NWS) Earle.

NWS Earle is located in Monmouth County in east-central New Jersey. It is situated on approximately
11,134 acres and includes a Mainside area, which is approximately 10 miles inland from the Atlantic Ocean
at Sandy Hook Bay, and a Waterfront area, which includes an ammunition depot and associated piers. The
Mainside and Waterfront areas are linked by a narrow tract of land that serves as a right-of-way for a
DOCS\NAVY\7695\117010\SECT10U6 | 1-1



g.ovemment road and railroad. Figure 1-1 shows the Mainside area Installation Restoration (IR) program
sites and highlights the OU-6 sites.

The main entrance to NWS'Ear!e is located off State Route 34, and the entrance to the Waterfront area is
located adjacent to State Route 36.

An estimated 2,500 people reside and/or work at NWS Earle. The total population of Monmouth County is
approximately 550,000. Colts Neck Township, which is the location of the Mainside facility, has a total
population of approximately 8,560 people. Middletown Township, which is the location of the Waterfront
area, has a total population of approximately 68,200 people (United States Department of Commerce, 1990).'
The majority of the land at the Mainside area is undeveloped land associated with ordnance operations,
production, and storage facilities; the undeveloped land is encumbered by explosive safety quantity distance
(ESQD) arcs. Land use at the Mainside facility includes residences, office buildings, workshops and
warehouses, recreational areas, open space, and undeveloped land. The area around the Mainside facility
includes agricultural areas, vacant land, and low-density residential land.

NWS Earle is located in the coastal lowlands of Monmouth County, New Jersey, within the Atlantic Coastal
Plain Physiographic Province. The Mainside area, which includes both sites in OU-6, lies in the outer
Coastal Plain, approximately 10 miles inland from the Atlantic Ocean. The Mainside area is r-elatively flat,
with elevations ranging from approximately 100 to 300 feet above mean sea level (MSL). The most
significant topogfaphic relief within the Mainside area is Hominy Hills, a northeast-southwest-trending group
of low hills located near the center of the station. ’

The rivers and streams draining NWS Earle ultimately discharge to the Atlantic Ocean, which is
approximately 9 or 10 miles east of the Mainside area. The headwaters and drainage basins of three major
Coastal Plain rivers (Swimming, Manasquan, and Shark) originate on the Mainside area. The northern half of
Mainside is in the drainage basin of the Swimming River, and tributaries include Mine Brook, Hockhockson
Brook, and Pine Brook. The southwestern portion of the Mainside drains to the Manasquan River via either
Marsh Bog Brook.or Mingamahone Brook. The southeastern comer of the Mainside drains to the Shark
River. Both the Swimming River and the Shark River supply water to reservoirs used for public water
supplies. Site-specific hydrology for each site is discussed in Section 1.3.

NWS Earle is situated in the Coastal Plain Physiographic Province of New Jersey. The New Jersey Coastal

-Plain is a seaward-dipping wedge of unconsolidated Cretaceous to Quaternary sediments that‘,were

deposited on a pre-Cretaceous basement-bedrock complex. The Coastal Plain sediments are primarily
composed of clay, sitt, sand, and gravel and were deposited in continental, coastal, and marine

environments. The sediments generally strike northeast-southwest and dip to the southeast at a rate of 10 to

DOCS\NAVY\7695\117010\SECT10U6 1-2



pd .._u w
5 4
O
& L m
o o )
) =
2 9 o
= \
37
2 E 1%
< s 8
g = =
o 3 < 3
Z Wi
& B E g
L n 0 )
- 5
/ @m
® -«
O -
- d
: ! o
H & °
m .
(&)
m .ff.. m
M “1.#.: Wl._
M fu..f
| = = ] Sz
1 "Ry
O~ <
" 3
W
o
<
a 4
| M o
BQ L

"TDRAINAGE TO MANASQUAN RIVER

4
rw. s
&
/
/
{
|
{
|
\
\
\
\\
Ha
] 7
14 i 17
© hodd
<@ < _m_vn_ L
3 G R A )
r4 o= =
S Ol Z
A= | <
z ol prd
|2 __ ND .
A o [ et e T TR TR EXSRE E K
N VO3S VNVITVavno | Q59
B m - \ i M M %
= & S| 5
& W QSL
= 1 EDw
m W4 o Z
13 Z
< 2%
M < O| i
= =
Zlwn
o) AAW
(4 -l O
W n|O|Z
~ (D N |
A —
N b
1<
@
O]

12/09/97 EEH

ACAD: P:\AUTOCAD\7695\76950u6.0WG

IS B I I BN B B O B B DR B BE B BE B BN B e



60 feet per mile. The approximate thickness of these sediments beneath NWS Earle is 900 feet. The pre-
Cretaceous complex consists mainly of PreCambrian and lower Paleozoic crystalline rocks and metamorphic
schists and gneisses. The Cretaceous to Miocene Coastal Plain Formations are either exposed at the
surface or subcrop in a banded pattern that roughly paraliels the shoreline. The outcrop pattern is caused by
the erosional truncation of the dipping sedimentary wedge. Where these formations are not exposed, they
are covered by essentially flat-lying post-Miocene surficial deposits. Site-specific geology and soils for each
site are discussed in the site summary sections (Section 1.3).

Groundwater classification areas were established in New Jersey under New Jersey Department of
Environmental Projectidn (NJDEP) Water Technical Programs Groundwater Quality Standards in New
Jersey Administrative Code (N.J.A.C.) 7:9-6. The Mainside area is located in the Class II-A: Groundwater
Supporting Potable Water Supply area; Class II-A includes those areas where groundwater is an existing
source of potable water with conventional water supply treatment or is a potential source of potable water. In

the Mainside area, in general, the deeper aquifers are used for public water supplies and the shallower
aquifers are used for domestic supplies.

The Coastal Plain sediments are the most important source of potable water in the Coastal Plain of New
Jersey, with wells supplying greater than 75 percent of the potable water supply. Water-supply problems
associated with the increased demand for groundwater in the Coastal Plain include decreased'groundwater
levels and the induced recharge of fresh, brackish, or saline water from surface water or adjacent aquifers.
The five principal Coastal Plain aquifers are the

. Kirkwood-Cohansey aquifer system

. Atlantic City 800-foot sand

. Wenonah-Mount Laurel aquifer system

. Englishtown aquifer

. Potomac-Raritan-Magothy aquifer system

Minor Coastal Plain aquifers include the

. Piney Point aquifer
. Vincentown aquifer
. Red Bank Sand aquifer

The five principal aquifers are capable of yielding large duantities of water for public supply use. The minor
aquifers generally yield small to moderate quantities of water in or near their outcrop areas. All the Coastal
Plain aquifers except the Kirkwood-Cohansey aquifer system are confined to semi-confined, except where

DOCS\NAVY\7695\117010\SECT10U6 14



they crop out or are overlain by permeable surficial deposits. Increased groundwater withdrawals have
produced large regional cones of depression in the major artesian aquifers.

The OU-6 sites are situated in the recharge area of the Kirkwood-Cohansey aquifer system. The Kirkwood-
Cohansey aquifer system is a source of water in Monmouth County and is composed of the generally
unconfined sediments of the Cohansey Sand and Kirkwood Formation. The Kirkwood-Cohansey aquifer
system has been reported in previous investigations as being used for residential wells in the Mainside area.
Along the coast, this aquifer system is underain by thick diatomaceous clay beds of the Kirkwood Formation.

Al facilities located in the Mainside Administration area are connected to a public water supply (New Jersey
American Water Company). Water for the public supply network comes from surface water intakes,
reservoirs, and deep wells. No public water supply wells or surface water intakes are located on the NWS
Earle facility. A combination of private wells and public water supply from the New Jersey American Water
Company serves businesses and residences in areas surrounding the Mainside facilities. There are a
number of private wells located within a 1-mile radius of NWS Earle and several within the NWS Earle
boundaries. The majority of these wells are used for potable supplies; previous testing for drinking water
parameters indicates these wells have not been adversely impacted. V

There is a rich diversity of ecological systems and habitats at NWS Earle. Knieskern's beaked-rush
(Rynchospora knieskernii), a sedge species on the federal and New Jersey State endangered lists, has been
seen on the station, and the swamp pink (Heloniaé bullata), also on the federal and New Jersey State
endangered lists, may be present. An osprey has visited Mainside and may nest in another area at NWS
Earle. The Mingamahone Brook supports bog turtles downstream of the Mainside area and provides an
appropriate habitat for them at the Mainside area.

Resources and habitats of the drainage potentially impacted by sites investigated in the Rl were summarized
as follows (Source: NOAA in a letter from EPA Region Il dated August 19, 1992, éigned by Paul G.
Ingrisano, project manager): '

. Manasquan River - Mingamahone Brook and East Branch of Mingamahone Brook

- American eel, alewife, white perch, and blueback herring are likely present in the

upper reaches of the Manasquan River and may migrate to Mingamahone Brook.

. - Swimming River - Pine Brook and Hockhockson Brook

- Hockhockson and Pine Brooks originate within NWS Earle. Hockhockson Brook
joins Pine-Brook north of the facility. Pine Brook discharges to the Swimming River
DOCS\NAVY\7695\117010\SECT10U6 1-5



about 2 kilometers below the Swimming River Reservoir. Swimming River is tidally
influenced below its confluence with Pine Brook and flows from there about 4

kilometers to the Navesink River.

- Alewife and blueback herring are known to migrate in the Swimming River and have

been sampled in Pine Brook. Their presence in Hockhockson Brook is expected.

. Navesink RiVer

- The Navesink River is a tidal embayment. NOAA trust species present in the
Navesink River include striped bass, alewife, blueback herring, menhaden, blueﬂéh,
American eel, blue crab, and sea lamprey. Resource utilization is believed to be
limited to foraging activity, with the exception of winter flounder and blue crab
spawning. .

. McClees Creek

- McClees Creek flows about 5 kilometers to the Navesink River. The creek has not
been studied but is free-flowing and could provide habitat for blueback herring,
alewife, American eel, white perch, and biue crab.

Ecological risk assessments were performed for the sites; results are discussed in Section 1.3.
1.2 SITE OPERATING HISTORY

NWS Earle was commissioned as a Naval Ammunition Depot on December 13, 1943, with the primary
responsibility of furnishing ammunition to the Naval fleet. The station's Ordnance Department coordinates all
port services and logistic support for home-ported and visiting ships, conducts safety inspections, supervises
ammunition loading for the United States Coast Guard, and provides afloat firefighting capability and standby
tug services. Other major active divisions include the Ammunition Distribution and Control Division,
responsible for ensuring that a balanced, purified stock of ammunition is maintained in support of Navy,
Coast Guard, and Marine Corps programs; the Operations Division, which performs ammunition movement,
ship loading, demilitarization ofA obsolete ammunition, and reclaiming/renovation of various munitions; the
Anti-Submarine Warfare (ASW) and Special Weapons Division, which plans and carries out station-level
maintenance of air and antisubmarine weapons and provides shore-based support to various commands,
and the Port Services Division, responsible for operating the station fireboat, service craft, and oil pollution

containment equipment.
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Over 90 pércent of the acreaga af NWS Earle is dedicated to its primary mission of storage and delivery of
ordnance. The actual a'mount‘of land used for storage and distribution facilities is much less than this, but
Explosive Safety Quantity Distance (ESQD) arcs are established around each facility. Any development
within these arcs is extremely restricted by safety requirements. The formal disestablishment or

reclassification of a facility is required before any development can occur within an ESQD arc.

Two areas of NWS Earle, the Mainside Administration and Housing area and the Waterfront Administrative
area, are not encumbered by ESQD arcs. These areas are used for offices, base support, housing, and
recreational facilities. - Any future development would be expected to occur in one of these areas unless the
development had an ordnance-specific use. Sites 1, 14, 16, and 29 are within the Mainside Administration
and Housing area. Sites 6, 12, 15, and 17 are within the Waterfront Administration area. None of these sites
are included in OU-6. Future Iand use is not expected to vary significantly from current land use unless a
major base realignment were to occur. If this were to happen, an Environmental Baseline Survey would be

conducted to evaluate the impact of any proposed land-use change.

Sites 3 and 10 are located at least partially within ESQD arcs. Therefore, future development at these sites is
severely restncted.

The sites wéré: utflized for various purposes. The landfill southwest of “F” group (Site 3) is a 5-acre site that
was used from 1960 to 1968 for the disposal of domestic and industrial wastes (Figure 1-2). Industrial
wastes disposed at Site 3 consist of paints and paint thinners, solvents, varnishes, shellac, acids, alcohols,
caustics, pesticide containers and rinse water,Awood, and small amounts of asbestos. Records indicate that

the industrial wastes comprise only a small portion of the approximately 4,800 tons of wastes.

The scrap metal landfill (Slte 10) is a 2-acre site that was used from 1953 to 1965 for the disposal of
demlhtarlzed munltlons and spent munitions cases (Flgure 1-3). An estimated 65,000 cubic yards, which
includes cover material, were dlsposed at the site. The disposed material consisted primarily of aluminum
and steel contamers Spent grit and paint chips from the ammunition re-work operations were also buried.

Since site closure, the cove_r matenal has eroded and 40-mm shell cases have been uncovered.
13 SITE INVESTi'GA"I'I'O'N SUMMARY

Site mvestngation actlvmes related to areas of potential environmental concern at NWS Earle have been
undertaken by the Navy smce approximately 1982. Early work included an Initial Assessment Study (IAS)
conducted by Fred C. Hart and Associates; the results are included in a report prepared in 1982. Studies
and field investigation efforts continued under the Installation Restoration Program (IRP) by Roy F. Weston,
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Incorporated. Several documents prepared by Weston were submitted to the Navy, NJDEP, and the United
States Environmental Protection Agency (EPA). These documents include the Draft Report for Naval
Weapons Station Earle, Colts Neck, New Jersey, IRP Phase Il Confirmation Study, dated September 1986;
the Draft Report of Current Situation and Draft Plan of Action, dated December 1988; an IRP Phase Il Site
Inspection Work Plan dated September 1991; a Draft Phase Il Site Inspection Study for Naval Weapons
Station Earle, Colts Neck, New'Jersey, dated February 1993; and a final version of the SI report, dated
December 1993. In addition, in September 1993, Weston submitted the Installation Restoration Program
Remedial Investigations/Feasibility Study for 11 Sites at NWS Earle, Colts Neck, New Jersey, Volumes 1
to 3.

In 1995-96, Brown & Root Environmental (B&R Environmental) conducted a remedial investigation (RI) for 27

sites at NWS Earle. The Rl included field investigations performed in 1995 and a review of data generated .
during previous investigations. The final Rl report was prepared in July 1996. Results of the Rl indicated that

further RI data collection activities were required at seven sites. The results of the additional Rl data

collection activities are presented in the draft Rl Addendum Report, dated February 1997.

Results of the previous investigations and background sampling for these sites are discussed below.

1.3.1 Background Sampling

In order to determine the background level of chemicals present in and around NWS Earle, B&R
Environmental collected samples from media at locations on the station that were selected on the expectation
that past or present oberations have not impacted site media. The field team collected samples of surface
soil, subsurface soil, sediment, surface water, and groundwater from areas throughout the station. The
samples were collected in areas hydraulically upgradient and, where possible, upwind of station areas where
industrial operations or other potential sources of contaminant accumulation in site media may have
occurred. The results of the background sampling were used for comparison with analytical results obtained
from the sampling activities at the Rl sites. A total of four background samples were collected ifor each of the
five media. The BG4 suite of sampled background media was split between the Mainside (surface water
and sediment) and Waterfront (groundwater and subsurface soils) areas because surface water and

sediment were not available at the Waterfront BG-4 location.

Three background sampling locations were located on the Mainside (BG-1, BG-2, and BG4) and two
background sampling locations were located at the Waterfront area (BG-3 and BG-4).

DOCS\NAVY\7695\117010\SECT10U6 1-10



1.3.1.1 Background Sample Locati n 1

Background Sample Location 1 (BG-1) is situated in the northeastern portion of the Mainside southeast of
Macedonia. This location is upgradient of the station and several thousand feet from an industrial area of the

station. A full suite of background samples (surface soil, subsurface soil, sediment, surface water, and
groundwater) was collected. '

1.3.1.2 Background Sample Location 2

Background Sample Location 2 is situated on the north side of Hominy Hills, approximately 1 mile southwest
of the intersection of Guadalcanal Road and Asbury Avenue. A full suite of background samples (surface soil,
subsurface soil, sediment, surface water, and groundwater) was collected.

1.3.1.3 Background Sample Location 3

Background Sample Location 3 is situated at the Waterfront area of the station, approximately 1,000 feet
northwest of High Point Chapel. This location is upgradient and generally upwind of all industrial operations
at the Waterfront portion of the station. Surface soil, subsurface soil, and groundwater samples were
collected. Surface water and sediment samples were not collected. .

1.3.1.4 Background Sample Location 4

Background Sample Location 4 is situated approximately 250 feet east of Site 15. B&R Environmental
installed a monitoring well and collected soil samples at this location to provide data on background
conditions near the shoreline. No surface water or sediment samples were collected at this location. The
surface water and sediment samples for Background Location 4 were collected from the Mainside, on the
south side of Hominy Hills, west of the intersection of Route 34 and Midway Road, due to a lack of available
unimpacted surface water/sediment sample locations ét the Waterfront area.

1.3.1.5 Background Well Geology

Table 1-1 provides a summary of the characteristics of each background well. Table 1-2 provides a
summary of the static water level measurements for each background well.

The four background monitoring wells were completed in distinct geological formations across the facility.

The surficial soils outcrop found at the monitoring well location was not necessarily the same geologic unit
into which the well screen was installed.
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BACKGROUND MONITORING WELL CHARACTERISTICS SUMMARY

Table 1-1

OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

M nitoring
Well Number

Total Depth!"
(feet)

Ground Surface Evaluation®®

Top of
Concrete
Pad? (feet)

Top of PVC
Riser?

Screened
Diameter | Interval
(inches) | Depth®”
Top of (feet)
Standpipe'?

Filter Pack
Interval
Depth"

(feet)

Date
Instalied

BGMW-01 96.31 15-27 6/23/95
BGMW-02 77 231.19 233.70 233.32 2 67-77 65-77 6/22/95
BGMW-03 69 201.75 203.80 204.20 2 59 -69 57 - 69 6/26/95
BGMW-04 20 26.82 28.96 29.51 2 10-20 8-20 6/28/95
Note: All wells are constructed of Schedule 40 polyvinyl chloride (PVC) well casing.
(1) In feet below grade. Reading obtained during monitoring well installation. See Table 30-2 for more accurate measurements.

(2) In feet above mean sea level.
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| . TABLE1-2
BACKGROUND STATIC-WATER-LEVEL MEASUREMENT SUMMARY
OU-§ FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

M nitoring August 7, 1995 October 17, 1995
Well Number Depth to Top of | Elevation of Depth to Top of Elevation of
Water Table!" PVC Water Table'? | Water Table!" PVC Water Table®
(feet) Riser? ' (feet) Riser?

Yo Y Y Y% A S S e e e |
BGMW-01 21.93 96.31 74.38 22.70 86.31 73.61
BGMW-02 70.30 233.70 163.40 71.20 233.70 162.50
BGMW-03 63.38 203.80 .1,40.42 , 64.89 203.80 138.91
BGMW-04 15.45 28.96 13.51 17.13 28.96 11.83

(1) In feet below top of riser

(2) In feet above mean sea level
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Regional mapping places BGMW-01 within the outcrop of the Kirkwood Formation. The Kirkwood Formation
ranges between 60 and 100 feet in thickness and the boring is 27 feet deep. The lithology of the sediments
encountered in this background boring generally agrees with the published description of the Kirkwood

Formation. The well was screened from 17 to 27 feet below grade and is assumed to be screened in the
Kirkwood Formation.

Regional mapping places BGMW-02 within the outcrop area of the Cohansey Sand; Quaternary surficial
deposits may be present at this location. Quaternary surficial deposits in this area generally are 10 feet or

less in thickness, and the Cohansey Sand ranges between 0 and 35 feet in thickness. The lithology of the

sediments encountered in the soil boring generally agrees with the published description of the Cohansey
Sand. However, because the boring reached a depth of 80 feet, it is likely that the boring also encountered
the Kirkwood Formation. The Kirkwood Formation ranges between 60 and 100 feet in thickness. The well

was screened to 67 to 77 feet below grade and is therefore assumed to be screened in the Kirkwood
Formation.

Regional mapping places BGMW-03 within the outcrop area of the Red Bank Sand and Tinton Sand, which
combined, range between 35 and 135 feet in thickness. The soil boring is 70 feet deep. The lithology of the
sediments encountered in the boring generally agrees with the published description of the Red Bank Sand
and Navesink Formation. Assuming a portion of the Red Bank Sand was removed by erosion, |t is possible
that the boring penetrated the underlying Navesink Formation. The well was screened from 59 to 69 feet and
is assumed to be screened in the Red Bank Sand and Navesink Formation.

Regional mapping places BGMW-04 within the outcrop area of the Englishtown Formation. The Englishtown
Formation ranges between 35 and 150 feet in thickness and the soil boring is 21 feet deep. The lithology of
the sediments encountered in the boring generally agrees with the published description of the Englishtown

Formation. The well was screened from 10 to 20 feet below grade and is assumed to be screened in the
Englishtown Formation. ‘

1.3.1.6 Background Groundwater Statistical Analysis

In order to compare site-related metals concentrations found during RI sampling to facility-wide naturally
occurring (background) groundwater concentrations, it was necessary to choose additional facility monitoring
wells deemed to have been installed in "background" locations upgradient of Rl sites. The Navy proposed a
list of existing monitoring wells to be used. After EPA and NJDEP comment and revision, a list of additional
monitoring wells to be used for background statistical comparisons was agreed to. Tablé 1-3 shows the
chosen background and upgradient wells grouped by interpreted aquifer.

DOCS\NAVY\7695\117010\SECT10U6 1-14
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TABLE 1-3
BACKGROUND WELLS AND UPGRADIENT WELLS GROUPED BY INTERPRETED AQUIFER
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

' Interpreted Aquifer | Well No. Site
Cohansey Sand MW4-04 4
Cohansey Sand and Kirkwood Formation BGMW-02 Background 2

BGMW-01 Background 1
Kirkwood Formation
MW26-03 26
Kirkwood Formation ’ ‘ - MW3-06 3
MW5-02 5
Kirkwood and Vincentown Formations
MW5-03 ' 5
MW19-01 19
Vincentown Formation MW1-03 1
MW5-08 5
MW11-03 11
Red Bank Sand and Navesiﬁk Formation , BGMW-3 Background 3
Red Bank Sand MW7-03 7
Englishtown Formation BGMW-04 Background 4
Fill and Englishtown Formation ‘ MWe6-01 . 6
MW17-01 17

Ref. Remedial Investigation Report, July 1996
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Formations were grouped according to similarity and intimate association of certain geologic units found
- across NWS Earle.

Table 1-4 presents a summary of the statistical evaluation of background metals data for monitoring wells
completed in the Cohansey Sand, Kirkwood, and Vincentown Formations. Table 1-5 presents a summary of
the statistical evaluation of background metals data for monitoring wells completed in the Red Bank Sand
and Navesink Formations. Table 1-6 presents a summary of the statistical evaluation of background metals
data for monitoring wells completed in fill and the Englishtown Formation at the Waterfront. The 95 percent
UTLs presented in these tables were compared to the individual maximum site-related results for
corresponding wells grouped in the same interpreted aquifer.

1.3.1.7 Background Surface Soil Statistical Analysis

In order to compare site-related metals concentrations found during RI sampling to facility-wide naturally
occurring (background) surface soil concentrations, a statistical evaluation was performed as described in
Section 2.4.6.1 of the R report. Table 1-7 presents a éummary of the statistical evaluation of background

surface soil results, showing the UTLs that were compared to individual maximum site-related results.

1.3.1.8 Background Subsurface Soil Statistical Analysis

In order to compare site-related metals concentrations found during Rl sampling to facility-wide naturally
occurring (background) subsurface soil concentrations, a statistical evaluation was performed as described in
Section 2.4.6.1 of the Rl Report. Table 1-8 presents a summary of the statistical evaluation of background
subsurface soil results showing the UTLs that were compared to individual maximum site-related results.

13.2 Site3
1.3.2.1 Initial Assessment and Confirmation Study

The 1983 IAS consisted of interviews and on-site observations. Based on the potential for groundwater
impacts to the Kirkwood Aquifer, the site was recommended for a confimation study. The 1986 site
inspection (Sl) included the installation and sampling of three monitoring wells (MW3-01 through MW3-03).

1.3.2.2 Phase | Remedial Investigation

Phase | RIFS activities were conducted by Weston in 1993 at NWS Earl . The OU-6 sftes were included for
investigation.  During th RIfFS, seven test pits were excavated and four additional monitoring

DOCS\NAVY\7695\117010\SECT10U6 1-16



TABLE 14
STATISTICAL EVALUATION OF BACKGROUND GROUNDWATER METALS DATA
COHANSEY SAND, KIRKWOOD, AND VINCENTOWN FORMATIONS
- OU-6 FEASIBILITY STUDY
- NWS EARLE, COLTS NECK, NEW JERSEY

Mean or Standard Deviation | Student's [ 95 % Upper
Substance Background [ No.of | No.of | Geometric Mean | or Log Standard | t-Distribution | Tolerance
Distribution | Detects | Results ug/L Deviation Coefficient | Limit - ug/L
Aluminum Lognormal 11 11 1560 - 1.14 1.812 13500
Arsenic Lognormal 1 11 1.85 0.379 1.812 3.79
Barium Lognormal 11 11 395 1.51 1.812 687
Beryllium . Lognormal 4 1 0.111 1.11 1.812 . 0.914
Cadmium Lognormal 5 1 0.403 0.919 1.812 23
Calcium Lognormal 11 11 2520 1.03 1.812 17600
Chromium, Total Lognormal 9 11 5.53 1.7 1.812 141
Cobalt Lognormal 6 11 0.905 1.28 1.812 10.2
Copper Lognormal 9 11 1.67 1.18 1.812 15.6
Iron Lognormal 1 ] 1 1110 1.24 1.812 11500
Lead . Lognormal .3 1 1.03 0.557 1.812 297
Magnesium Lognormal 11 11 1950 1.15 1.812 17100
Manganese Lognormal 11 11 17 0.888 1.812 914
Mercury Lognormal 11 11 0.034 1.24 1.812 0.355
Nickel Lognormal 10 11 3.06 1.24 1.812 318
Potassium Lognormal 11 1 1080 0.797 1.812 4900
Selenium Lognormal 1 11 2.38 0.265 1.812 3.94
Sodium Lognormal 1 11 3730 0.491 1.812 9460
Thallium Lognormatl 3 11 2.33 0.443 1.812 5.38
Vanadium Lognormal 10 1 2.92 1.57 1.812 56.5
Zinc Lognormat 6 9 12.8 2.52 © 1.86 1780
Notes:

(1) Background statistics are based on the estimated distribution type (normal or lognormal).
(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain
- 95 % of all data points from the background population.
(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes
from a population with a different distribution and higher concentrations than the background data.

T1-4.xIs 12/11/97 9:34 PM 1-17



TABLE 1-5

STATISTICAL EVALUATION OF BACKGROUND GROUNDWATER METALS DATA

RED BANK SAND AND NAVESINK FORMATIONS

OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

: Student's | 95 % Upper
Substance Background | No. of | No. of | Geometric Mean Log Standard t-Distribution | Tolerance

Distribution | Detects | Results ug/L Deviation Coefficient | Limit - ug/L
Aluminum Lognormal 2 2 308 0.343 6.314 4370
Barium Lognormal 2 p 46 0.123 6.314 119
Beryliium Lognormal 1 2 0.148 1.4 6.314 1.32  *
Calcium Lognormal 2 2 2930 0.984 6.314 17587 *
Chromium, Total | Lognormal 1 2 2.68 242 6.314 5283 *
Cobalt Lognormal 2 2 154 0.856 6.314 80.81 *
Iron Lognormal 2 2 459 0.61 6.314 1780 *
Magnesium Lognormal 2 .2 1950 0.116 6.314 4780
Manganese Lognormal 2 2 217 0.175 6.314 843
Mercury Lognormal 1 2 0.0097 2.23 6.314 017 ~
Nickel . Lognormal 2 2 6.2 0.848 6.314 3229 *
Potassium Lognormal 2 2 1230 0.766 6.314 5819 ~
Sodium Lognormal 2 2 6050 0.353 6.314 92710
Vanadium Lognormal 1 2 0.653 1.08 6.314 431 *
Zinc Lognormal 2 2 6.63 0.4 6.314 146
Notes:

(1) Background statistics are calculated using the EPA default lognormal distribution (too few samples to
statistically verify type of distribution). '

(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain
95 % of all data points from the background population.

(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes
from a population with a different distribution and higher concentrations than the background data.

(*) The EPA Region Il test (2X background arithmetric mean) is shown because the tolerance limit is impractical
(large uncertainties are caused by too few samples and a high lognormal standard deviation).

T1-5.xls 12/11/97 9:00 PM
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TABLE 1-6
STATISTICAL EVALUATION OF BACKGROUND GROUNDWATER METALS DATA
FILL AND ENGLISHTOWN FORMATION

A OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

Background ) Mean or | Standard Deviation [ Student's | 95 % Upper
Substance Distribution | No.of | No.of | Geometric Mean | or Log Standard | t-Distribution| Tolerance

Type Used | Detects | Results ug/L Deviation’ Coefficient | Limit - ug/L
Aluminum Lognormal 3 3 1660 0.23 292 3610
Arsenic Lognormal 1 3 24 0.652 2.92 216
Barium Lognormal 3 3 49 0.472 292 241
Beryllium Lognormal 2 3 0.385 225 2.92 584 *
Cadmium Lognormal 3 3 1.15 1.56 2.92 9.00286 *
Calcium Lognormal 3 3 18000 0.429 2.92 76450
Chromium, Total Lognormal 1 3 0.637 0.473 2.92 3.14
Cobait Lognormal 3 3 8.44 1.03 292 3098 *
Iron Lognormal 3 3 7880 2.21 2.92 123637 *
Magnesium Normal 3 3 13500 4440 292 28430
Manganese Normal 3 3 1860 1160 292 5770
Mercury Lognormal 1 3 0.0056 1.78 2.92 006 *
Nickel Lognormal 3 3 11.9 1.23 292 - 5473 *
Potassium Normal 3 3 3390 340 292 4530
Sodium Normal 3 3 63800 41800 2.92 204850
Vanadium Lognormal 1 3 0.468 0.741 2.92 5.68
Zinc Lognormal 2 2 242 0.348 6.314 355
Notes:

(1) Background statistics are calculated assuming the EPA default lognormal distribution, except where this assumption is statistically
improbable in cases where a normal distribution assumption is not improbable (based on the W-test using a P level of 0.05).

(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain 95% of all data points
from the background population.

(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes from a population with a different
distribution and higher concentrations than the background data.

(*) The EPA R gion Il test (2X background arithmetric mean) is presented for this metal because the tolerance limit is impractical

(large uncertainties ar caused by too few sampling points along with a moderate to high lognormal standard deviation):

T1-6.xls 12/11/97 9:01 PM
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TABLE 1-7
STATISTICAL EVALUATION OF BACKGROUND SURFACE SOIL METALS DATA
OU-6 FEASIBILITY STUDY A '
NWS EARLE, COLTS NECK, NEW JERSEY

Background Mean or Standard Deviation | Student's |95 % Upper
Metal Distribution { No. of | No. of | Geometric Mean| or Log Standard | t-Distribution| Tolerance
Type Used | Detects | Results mg/kg Deviation Coefficient |Limit - mg/kg
Aluminum Lognormal 4 4 2760 0.538 2.353 11300 -
Antimony --- o 4 --- --- --- ---
Arsenic Lognormal 4 4 438 1.13 2.353 86.6
Barium Lognormal 4 4 6.15 1.29 2.353 184
-|Beryllium Normal 1 4 0.194 0.161 2.353 0617 *
Cadmium _ Lognormal 1 4 0.31 0.412 2.353 0.916
Calcium Normal 4 4 276 272 2.353 992 *
Chromium Lognormal 4 4 244 1.03 2.353 368
Cobalt Lognormal 2 4 0733 1.36 2.353 26.5
Copper Lognormal 4 4 3.61 1.04 2.353 55.5
Iron Lognormal 4 4 16000 123 | 2.353 409600
Lead Normal 4 4 18.7 164 2.353 619 *
Magnesium Lognormal 4 4 222 . 0.882 2.353 2260
" |Manganese ' Lognormal 4 4 205 ' 1.81 2.353 2420
Mercury Normal 4 4 0.0909 0.0658 2.353 0.264
Nickel Lognormal 2 4 1.56 1.12 2.353 297
Potassium Normal 4 4 456 287 2.353 1210
Selenium Lognomal 2 4 0.453 0.587 2.353 2.12
Silver Lognormal 2 4 0.29 0.672 2.353 17
Sodium Lognormal 4 4 317 0.715 2.353 208
Thallium Lognormal 2 4 0.625 0.818 2.353 5.38
Vanadium Normal 4 4 35.1 22 2.353 92.8
Zinc Normal 3 4 11.4 12.9 2.353 453 *
Notes:

(1) Background statistics are calculated assuming the EPA default lognormal distribution, except where this assumption is statistically
improbable in cases where a normal distribution assumption is not improbable (based on the W-test using a P level of 0.05).

(2) The tolerance limit defines the concentration range that, on the average is estimated to contain 95% of all data points
from the background population.

(3) If a site-related sample exceeds the tolerance limit, statistical evndence suggests the sample comes from a populauon with a dlfferent
distribution and higher concentrations than the background data.

(*) The EPA Region li test (2X background arithmetric mean) is presented for this metal because the tolerance limit is impractical
(large uncertainties are caused by too few sampling points along with a moderate to high lognormal standard deviation).

T1-7.xIs 12/11/97 9:01 PM 1-20
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TABLE 1-8
STATISTICAL EVALUATION OF BACKGROUND SUBSURFACE SOIL METALS DATA
OU-6 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

Background Mean or Standard Deviation | Student's | 95 % Upper
Metal Distribution { No. of | No. of | Geometric Mean | or Log Standard | t-Distribution | Tolerance

Type Used | Detects | Results mg/kg Deviation Coefficient |[Limit - mg/kg|
Aluminum Lognormal 8 8 2260 0.656 1.895 8470
Arsenic Lognormal 8 8 4.62 0.971 1.895 325
Barium Lognormat 8 8 475 1.27 1.895 60.5
Beryllium Normal 2 8 0.141 0.134 1.895 0.41
Cadmium Lognormal 1 8 0.274 0.303 1.895 0.505
Calcium Lognormal 8 8 155 1.32 1.895 2200
Chromium Lognormal 8 8 19 0.958 1.895 130
Cobalt Lognormal 4 8 0.753 117 1.895 7.89
Copper Lognormal 8 8 3.15 0.881 1.895 18.5
Iron Lognormal 8 8 13800 0.978 1.895 98400
Lead Lognormal 8 8 6.22 1.31 1.895 87.1
Magnesium Normal 8. 8 252 191 1.895 636
Manganese Lognormal 8 8 16.7 1.59 1.895 410 -
Mercury Lognormal 8 8 0.0516 0.675 1.895 0.201
Nickel Lognormal 4 8 1.54 0.977 1.895 10.9
Potassium Normal - 7 8 397 246 1.895 891
Selenium Lognormal 2 8 0.354 0.469 1.895 0.908
Silver Lognormal 2 8 0.219 0.535 1.895 0.643
Sodium Lognormal 8 8 317 0.67 1.895 122
Thallium Lognormal 4 8 0.566 0.625 1.895 1.99
Vanadium Normat 8 8 324 18.1 1.895 68.7
Zinc Lognormal 6 8 7.18 1.53 1.895 155
Notes:

(1) Background statistics are calculated assuming the EPA default lognormal distribution, except where this assumption is statistically
improbable in cases where a normal distribution assumption is not improbable (based on the W-test using a P level of 0.05).

(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain 95 % of all data points
from the background population.

(3) If a site-r lated sample exceeds the tolerance limit, statistical evidence suggests the sample comes from a population with a different
distribution and higher concentrations than the background data.

T1-8.xls 12/11/97 9:01 PM
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wells were installed, one upgradient of the landfill (MW3-06) and three downgradient of the landfill (MW3-04,
MWS3-05, and MW3-06). The well depths ranged from 15 to 20 feet. Two soil samples collected from the test
pits were analyzed for (TCL) organics and target analyte list (TAL) inorganics. Groundwater from all seven
wells was collected and analyzed for full TCL/TAL analytes. Later rounds of groundwater samples were

analyzed for VOCs, drinking water metals, and inorganic landfill indicator parameters at a limited number of
wells.

Based on vfsual inspection of test pit excavations, the landfill contains typical municipal waste. In
groundwater samples, an elevated level of arsenic (0.37 ppm) was found in one downgradient well (MW3-
01). Elevated levels of volatiles and semivolatiles were found in some wells (particularly monitoring well
MW3-04). Wells MW3-04 and MW3-05 had low levels of several pesticide compounds. However, the

concentrations were not high enough to indicate that the landfill was generating a highly concentrated
leachate.

1.3.2.3 Phase Il Remedial Investigation
B&R Environmental conducted Phase Il RI activities in 1995; the final report included a human health risk
assessment and ecological risk assessment that were performed for 27 sites at NWS Earle, .including the

sites in OU-6. Activities performed during this investigation of Site 3 are summarized below.

Between May and October 1995, B&R Environmental conducted the following field investigation activities:

. Soil gas survey and analysis at 25 locations

. Excavation of two test pits i

. Drilling and installation of one shallow permanent monitoring well

. Sampling and analysis of groundwater from monitoring wells

. Measurement of static water levels in monitoring wells

. Sampling and analysis of one surface soil in the wetlands southeast of the landfill

On October 29 and 30, 1996, B&R Environmental conducted the following field activities at Site 3:

. Sampling and analysis of surface soil
. Sampling and analysis of sediment

B&R Environmental surveyed the horizontal locations and vertical elevations of soil gas grid corners, test pit

locations, the newly installed monitoring well, selected existing wells, and the wetlands surface soil sample
location.

DOCS\NAVY\7695\117010\SECT10U6 1-22
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1.3.2.4 Summary of 1995/1996 Rl Results

The site is accessible by a dirt road from the southeast and is characterized as an open area surrounded by
woodlands. The landfill is primarily covered with a sandy soil and is not closed with an impermeable cap. The
site is moderately vegetated with grasses and some scrub pines. There are several scarred areas with no
vegetation in the northeastern portion of the site. The ground surface is relatively flat, and ground elevations
are typically between 115 and 125 feet above MSL. Wetlands are located southeast of the site. Groundwater
flow is generally to the southeast, based on measured groundwater levels.

1.3.2.4.1 Site Geology, Hydrogeology, and Hydrology

Geology

Regional mapping places Site 3 within the outcrop area of the Kirkwood Formation. The Kirkwood Formation
ranges between 60 and 100 feet in thickness. The lithology of the sediments encountered in the on-site
borings generally agrees with the published description of the Kirkwood and Vincentown Formations.
Assuming a portion of the Kirkwood Formation was removed by erosion, it is possible that at least one of the
soil borings penetrated the underlying Vincentown Formatidn. In general, the borings encountered white and
yellowish-brown, very fine- to fine-grained sand with minor silt and clay layers, dark gray silt, and clay
(probably representative of the Kirkwood Forrﬁation) and glauconitic, medium- to coarse-grained sand
(probably representative of the Vincentown Formation). The Mainside is located above the updip limit of the
Piney Point, Shark River, and Manasquan Formations; therefore, the glauconitic sand is interpreted to be part
of the Vincentown Formation. '

Based upon the boring log descriptions, wells MW3-02 through MW3-07 penetrated the Kirkwood Formation
and well MW3-01 penetrated the Kirkwood and Vincentown Formations.

Hydrogeology

Groundwater in the Kirkwood and Vincentown aquifer beneath the site occurs under unconfined conditions
and the formations are interpreted to be hydraulically interconnected. Static-water-level measurements and
water-table elevations are summarized in Table 1-9. Groundwater elevations for August 1995 are contoured
on Figure 1-4, all but one of the wells was dry in Octo_ber 1995. The direction of shallow groundwater flow in
the aquifer, as indicated by the August groundwater contour map, is toward the southeast. Water levels in
general could not be measured in October because all but one of the wells was dry. There is a significant
seasonal variation in the elevation of the water table.

DOCS\NAVY\7695\117010\SECT10U6 . 1-23



Table 1-9

SITE 3 STATIC-WATER-LEVEL MEASUREMENT SUMMARY
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

Monitoring
Well Numb r

August 7, 1995

October 17, 1995

Depth to
Water Table

(feet)

Top of PVC
Riser® (feet)

Elevation of
Water Table®
(feet)

Depth to
Water Table®

Top of PVC
Riser®
(feet)

Elevation of
Water Table®
(feet)

MW3-03 24 18 124.40 100.22 Dry 124.40 - J
MW3-04 Dry 122.16 - Dry 122.16 -
MW3-05 17.48 124.90 107.42 Dry 124.90 -
MW3-06 13.92 125.65 111.73 15.21 125.65 110.44
MW3-07 Dry 124.50 - Dry 124.50 -
MW3-08 Dry 118.22 - Dry 118.22 -
&) In feet below top of riser
(2) In feet above mean sea level
DOCS\NAVY\7695\1 17010\SECT10U6 1-24
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Based on boring log descriptions, well MW3-01 is screened across the contact between the Kirkwood and
Vincentown Formations, and wells MW3-02 through MW3-07 are screened in the Kirkwood Formation. The
hydraulic conductivities calculated for MW3-03 and MW3-06, both of which are screened in the Kirkwood
Formation, are 7.16 x 10 cm/sec (2.03 f/day) and 5.50 x 10* cm/sec (1.56 ft/day), respectively.

1.3242 Nature and Extent of C_ontamination

This section evaluates the occurrence and distribution of samples from the 1995 Rl and 1996 RI Addendum
field activities. Tables 1-10 through 1-14 compare the results at background samples to samples collected at
Site 3. Figure 1-5 shows sample locations and cpncentrations of compounds that exceed applicable or
relévant and appropriate requirements (ARARs) and other guidance to be considered (TBCs).

Surface Soil

Two surface soil samples (03 SS 01 and 03 SS 02) were collected from the southeastern face of the
landfill to determine whether contaminants of concern detected in the wetlands are site related.
Concentrations of metals in surface soils were similar to the range detected in background samples.

Antimony was detected at low levels in 03 SS 01 (0.48 mg/kg) but was not detected in background samples.

Polycylic aromatic hydrocarbons (PAHSs), including benz(a)anthracene (44 ug/kg), benzo(a)pyrene (48
ug/kg), benzo(b)flucranthene (80 ug/kg), chrysene (69.5 ug/kg), phenanthrene (97 ug/kg), and pyrene
(105 ug/kg), were detected at location 03 SS 01. These compounds, with the exception of pyrene, were
not detected in background samples. Pyrene was detected at levels approximately two times background.
Phenol (50 ug/kg) was detected at 03 SS 01 but was not detected in background samples. Two
pesticides, 4,4'-DDD (4.8 ug/kg) and heptachlor epoxide (1.35 ug/kg), were detected at 03 SS 01 but not
in background samples. 4,4'-DDT was detected at 03 SS 01 (78 ug/kg) and 03 SS 02 (2.6 ug/kg). These
levels were similar to the range exhibited in background samples. No organics other than 4,4-DDT were
detected at location 03 SS02.

Sediment

Four sediment samples were collected from the drainage swale southwest of the site to determine potential
impacts on the wetlands. Concentrations of metals in surface soils were similar to the range detected in
background samples except for antimony, which was detected at low levels in 03 SD WET3A-1 (1.3
mg/kg) but was not detected in background samples.

PAHSs, including benz(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, indeno(1, 2, 3-
cd)pyrene, fluoranthene, fluorene, and pyrene, were detected in 03 SD WET3A-1 at concentrations two to
DOCS\NAVY\7695\117010\SECT10U6 1-26



TABLE 1-10
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOILS AT SITE3
OU-8 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
(mg/kg)
BACKGROUND** SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN> | MEAN> | REPRESENTATIVE
SUBSTANC DETECTION POSITIVE DETECTION | UTL™ CONCENTRATION DETECTION POSITIVE DETECTION | CONCENTRATION |2 X BKGD?| ACKUTL | CONCENTRATION
LUMINUM | 4/ 4 1710 - 5310 4.6E+09 6153 2/2 319 - 339.5 329.25 NO NO 339.50
ANTIMONY NOT DETECTED - - - 1/2 0.48 - 0.48 0.34 YES - 0.48
ARSENIC * 4/ 4 135144 8.6E+02 13.43 1/2 13-13 0.83 NO NO 1.30
IBARIUM 4/ 4 1.85 - 31 3.6E+03 22.53 2/2 4-595 4.98 NO NO 5.95
fcaDmium 1/ 4 0.3975 - 0.3975 6.7€-02 0.58 1/2 0.0905 - 0.0905 0.06 NO NO 0.09
EALCIUM 4/ 4 40.1 - 519 2.3E+07 551.80 212 42-7 56.50 NO NO 71.00
' IQOBALT 2/4 075-5 1.0E+01 3.15 2/2 0.36 - 0.64 0.50 NO NO 0.64
{coPPER 4/ 4 097 -84 4.5E+02 10.06 2/2 1.7-567 3.70 NO NO 5.70
| [ 4/ 4 3745 - 62500 3.0E+12 52403 2/2 457 - 7735 615.25 NO NO 773.50
JLEAD 4/ 4 1.8 -394 2.1E+04 37.30 2/ 2 10.9 - 27.05 18.98 NO NO 27.05
IMANGANES 4/ 4 3.45 - 214 4.3E+02 128.33 212 585-78 6.83 NO NO 7.80
INICKEL 2/ 4 18-72 6.2E401 5.18 2/ 2 039 -1.25 0.82 NO NO 1.25
POTASSIUM 4/4 95 - 792 5.9E+07 912.50 212 64.1 - 86.65 75.38 NO NO 86.65
SILVER 2/ 4 0.37 - 0.67 2.3E-01 0.69 2/ 2 0.17 - 0.205 0.19 NO NO 0.21
VANADIUM 4/ 4 11.05 - 64 S.0E+04 70.13 2/2 42 -485 4.53 NO NO 4.85
ZINC 3/4 0.665 - 27.6 6.1E+03 22.58 212 23 - 6.55 4.43 NO NO 6.55

¢ - Selected as a COPC : .
“* - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (35%) of all possible sample measurements.
- Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE, DUP-4), BGSB0300, BGSB0400

1-27
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TABLE 1-11

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOILS AT SITE 3

OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
(ugrkg)
BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF REPRESENTATIVE FREQUENCY OF RANGE OF REPRESENTATIVE
SUBSTANCE DETECTION POSITIVE DETECTION | CONCENTRATION DETECTION POSITIVE DETECTION | CONCENTRATION
4,4-0DD * NOT DETECTED - - 112 48- 48 48
4.4-DDE * 2/4 16 - 330 277.86 172 215- 215 215
4,4-DDT * 2174 43 - 420 355.71 272 26-78 78
JHEPTACHLOR EPOXIDE * NOT DETECTED - - 172 1.35- 1.35 135
IBENZ{A)ANTHRACENE * NOT DETECTED - - 172 44 -4 4
[BENZO(A)PYRENE * NOT DETECTED - - 1/2 48 - 48 48
[BENZO(B)FLUORANTHENE ___ NOT DETECTED - - 172 80.5 - 80.5 80.5
[CHRYSENE * NOT DETECTED - - 1/2 69.5 - 69.5 69.5
JFLUORANTHENE * 2/4 40 - 84 84 1172 99.5 - 99.5 99.5
[PHENANTHRENE * NOT DETECTED - - 172 97 - 97 97
[PHENOL * NOT DETECTED - - 172 50 - 50 50
[PYRENE * 174 46 - 46 46 172 105 - 105 105
* - Selected as a COPC
1-28
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TABLE 1-12
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 3
OU-8 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

(mg/kg)
BACKGROUND™** SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | MEAN > REPRESENTATIVE

SUBSTANCE DETECTION POSITIVE DETECTION | UTL** | CONCENTRATION DETECTION POSITIVE DETECTION | CONCENTRATION|2 X BKGD | ACK UTL | CONCENTRATION
JALUMINUM 6/6 839 - 3940 8.1E+07 5460 4/ 4 615 - 9870 4896 NO NO 9870
JANTIMONY * 'NOT DETECTED - - - 1/4 13-13 0.50 YES - 1.13
IARSENIC * 5/6 24 -99 2.98+02 11.23 3/4 11- 1 4.69 NO NO 11.00
BARIUM 6/6 3.2 - 158 2.9E+02 16.80 4/ 4 26 - 608 23.00 YES NO 60.80
BERYLLIUM 4/ 6 0.34 - 0.57 3.3E-01 0.72 2/ 4 0.26 - 0.47 0.20 NO NO 047
CADMIUM 2/ 6 0.44 - 0.48 1.1E+00 0.93 3/4 0.083 - 21 0.57 NO NO 1.77
CALCIUM 6/6 179 - 518 8.7E+05 690.83 3/3 69.2 - 2570 957.07 YES NO 2570
CHROMIUM 6/6 43 -56 2.6E+03 40.42 212 22.1 - 243 23.20 NO NO 24.30
ICOBALT 4/ 6 051 -2.1 6.4E+00 2.85 4/ 4 043 -23 1.05 NO NO 2.30
ICOPPER 6/6 1-13 1.9E+01 9.08 4/4 16 - 243 8.55 NO NO 24.30
IIRON 6/6 228 - 21400 7.2E+09 23589 4/ 4 613 - 21200 9663 NO NO 21200
ILEAD 6/6 4-343 4.8E+01 21.07 4/ 4 6.5 - 89.1 29.43 YES NO 76.44
IMAGNESIUM 6/6 60.7 - 880 2.0E+06 809.90 2/ 4 545 - 1400 507.34 NO NO 1400
IMANGANESE 6/6 39 -63.1 8.9E+01 36.22 4/ 4 52 - 595 28.38 NO NO’ 59.50
IMERCURY‘ 1/ 6 0.068 - 0.068 8.5E-03 0.09 1/ 4 0.26 - 0.26 0.12 YES YES 0.23
INiCKEL 5/6 16-6 34E+01 6.90 4/ 4 067 - 95 3.78 NO NO 9.50
IPOTASSIUM 5/6 86.1 - 2900 1.4E+07 1892 4/ 4 85.5 - 2640 824.38 NO NO 2258
ISILVER 2/6 0.1125 - 0.15 2.8E+00 113 ° 3/4 0.16 - 0.44 0.22 NO NO 044
SODIUM 4/ 6 26.6 - 2280 2.9E+03 876.80 2/ 4 85.3 - 226 120.83 NO NO 203.65
VANADIUM 6/6 59-427 21E403] - 39.42 4/ 4 26- 317 18.08 NO NO “31.70
ZINC 6/ 6 12.5 - 34.7 1.5E+03 41.23 3/3 S51-104 7.43 NO NO 10.40

* - Selected as a COPC
** - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements.
*** - Background samples are as follows: BGSDO01, BGSD02, BGSDO04 through BGSD07
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OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 3

TABLE 1-13

OU-8 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

(ug/kg)
BACKGROUND™ SITE-RELATED
FREQUENCY OF RANGE OF REPRESENTATIVE FREQUENCY OF RANGE OF REPRESENTATIVE

{SUBSTANCE DETECTION POSITIVE DETECTION | CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION
4,4-DOT * 1/86 19 19 10.64 2/4 3-4 4
ALPHA-BHC * NOT DETECTED - - 1/4 0.082 - 0.082 0.082
ALPHA-CHLORDANE * NOT DETECTED - - 1/4 21-21 2.1
HEPTACHLOR EPOXIDE * NOT DETECTED - - 174 22-22 2.2
2-METHYLNAPHTHALENE * NOT DETECTED - - 11/4 140 - 140 140
ACENAPHTHENE * NOT DETECTED - - 1/4 52 - 52 52
ACENAPHTHYLENE * NOT DETECTED - - 1/4 130 - 130 130
ANTHRACENE * NOT DETECTED - - 1174 140 - 140 140
BENZO(AJANTHRACENE * 3/86 85 - 560 560 3/4 68 - 1300 1117
IBENZO(A)PYRENE * 3/6 110 - 590 393.60 3/4 81 - 1400 1200
Isenzo@)FLUORANTHENE * 3/6 150 490 346.54 3/4 110 - 2000 1704
IBENZO(G,H.I)PERYLENE * 31/6 51 - 380 380 1/4 1000 - 1000 874.24
IQENZO(K)FLUORANTHENE . 3/6 63 - 470 470 1/4 50 - 50 50
|eis-eTHYLHEXYLPHTHALAT]  NOT DETECTED - - 1/4 82 - 82 82
lLWLBENZYLPHTHALATE * NOT DETECTED - - 11714 64 - 64 64
lCARBAZOLE M NOT DETECTED - - 1/4 70 - 70 70
ICHRYSENE * 3/86 130 - 940 577.87 3/4 130 - 1800 1538
IDIBENZ(A.H)ANTHRACENE M NOT DETECTED - - 1/4 240 - 240 240
IELUORANTHENE - 3/6 240 - 1800 1024 3/4 160 - 2200 1876
IFLUORENE' 1/6 190 190 190 1/4 260 - 260 260
JINDENO(1.2,3-CD)PYRENE * 3186 §5 - 310 310 1/4 880 - 880 773.69
INAPHTHALENE * NOT DETECTED - - 174 130 - 130 130
IPHENANTHRENE * 3/8 110 - 1900 1052 3/4 180 - 2400 2047
[PYRENE' 3/6 200 - 1900 1077 3/4 190 - 3400 2886
* - Selected as a COPC

** - Background samples are as follows: BGSDO1, BGSD02, BGSD0O4 through BGSDO7
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TABLE 1-14
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 3
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
(ugll)
: BACKGROUND SITE-RELATED
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > | MEAN> | REPRESENTATIVE
SUBSTANCE DETECTION POSITIVE DETECTION | UTL™ | CONCENTRATION DETECTION POSITIVE DETECTION | CONCENTRATION |2 X BKGD |BACK UTL | CONCENTRATION
ALUMINUM 1M/ 1 287 - 7870 9.6E+06 5098 4/ 4 ) 268 - 7930 2286 NO NO 6715
IARSENIC * 1t/ 11 : 58 -58 6.6E+00 4.05 1/4 15.1 - 151 5.01 YES NO 15.10
BARIUM 11/ 1 26 - 518 5.8E+02 229.60 ) 417 4 2.6 - 689 187.45 NO NO 581.36
IQADMIUM * 5/ 11t 06-19 2.3E+00 1.21 - 3/4 23-117 5.17 YES YES 11.70
ICALCIUM 1/ 1" 506 - 17200 1.7E+04 8307 4/ 4 3920 - 7260 5515 NO NO 7260
ICHROMRUM * NOT DETECTED - - - 3/4 13-98 3.25 YES - 841
IQ)BALT 6/ 11 ~_0.7-101 9.6E+00 4.06 2/ 4 44 -84 3.35 NO NO 8.40
ICOPPER 9/ 11 0.79 - 13.5 1.4E+01 6.53 417 4 0.79 - 163 4.80 NO NO 13.82
IIRON 1/ 11 153 - 7690 8.5E+03 4197 4/ 4 440 - 26000 7090 YES NO 21927
ILEAD 3/ 21-3 3.1E+00 2.44 1/ 4 51-51 1.84 NO NO 5.10
IMAGNESIUM 1M/ 1 273 - 27400 2.3E+04 8450 4/ 4 603 - 3240 1803 NO NO 3240
IMANGANESE 1M/ 1 33-65 1.2E+03 46.18 4/ 4 44 -534 147.68 YES NO 451.42
MERCURY 1/ 11 0.005 - 0.12 2.0E-01 0.12 4/ 4 0.008 - 0.12 0.06 NO NO 0.12
MJKEL 10/ 1 0.81 - 255 2.6E+01 11.98 4/ 4 1.1-227 9.23 NO NO 22.70
POTASSIUM 117 11 350 - 3245 2.5E+06 2811 41/ 4 309 - 2270 1019 NO NO 2270
SODIUM 11/ 11 1850 - 11650 1.3E+04 8449 4/ 4 3490 - 7460 4878 NO NO 7460
THALLIUM 3/ 11 4-51 1.1E+01 5.15 1/4 4-4 2.35 NO NO 4.00
VANADIUM 10/ 11 0.69 - 42.25 4.0E+01 116.48 2/ 4 069 - 113 3.15 NO NO 9.55 j
ZINC 6/9 3.7 - 348 4.4E+02 178.61 3/4 109 - 623 247.95 YES NO 623.00

* - Selected as a COPC
“* - Upper Tolerance Limit
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MW3-06
aluminum 498 J ug/L [
iron 440 J ug/L

i thallium 4.0 J ug/L

aluminum 448 ug/L
iron 988 ug/L
antimony 10.6 ug/L,
iron 433 ug/L

03sD02
4,4'-DDD 2.0 R ug

MW3-05
aluminum 268 J ug/l.
cadmium 6.5 ug/L
| iron 830 J ug/L &, ‘ "
manganese 534 J ug/L % ! oy 03sD03

4,4'-DDE 3.0 R ug/kg
4,4-DDT 3.0J ug/kg
03WET3A-1 arsenic 11.0 mg/kg
4,4-DDE 16.0 R ug/kg
4,4-DDT 4.0 J ug/kg
acenaphthylene 130 J ug/kg B d
barium 60.8 mg/kg i L i§| aluminum 7930 ug/L
benzo(a)anthracene 1300 ug/kg P Byl arsenic 15.1 ug/l
benzo(a)pyrene 1400 ug/kg B | [ Wl cadmium 11.7 ug/L |§
benzo(b)fluoranthene 2000 ug/k R s j iron 26000 ug/L
benzo(g,h,i)perylene 1000 ug/kg & aluminum 5520 ug/L
cadmium 2.1 mg/kg i antimony 6.1 ug/L
chrysene 1800 ug/kg ’ ¢f| cadmium 12.3 ug/l
indeno(1,2,3-cd)pyren 880 ug/kg b iron 2670 ugll
lead 89.1 mg/kg | i
mercury 0.26 mg/kg
phenanthrene 2400 ug/kg
pyrene 3400 ug/kg

LEGEND

® Sample Locations With Exceedances

CONCENTRATIONS ABOVE SCREENING LEVELS FIGURE 15

SITE 3 - LANDFILL SOUTHWEST OF "F" GROUP

120 ) 0 120 240 Feet i ;
B e e o o ey B Brown & Root Environmental




three times higher than background concentrations. 4,4'-DDT was detected in sediment samples from 3
to 4 ug/kg; however, background concentrations as high as 19 ug/kg were detected. Alpha-BHC and
heptachlor epoxide were detected in sample 03 SD WET3A-1 at 0.082 ug/kg and 2.2 ug/kg, respectively.

Groundwater

Four site-related groundwater samples (03 GW 01, 03 GW 03, 03 GW 05, and 03 GW 06) were collected.
With the exception of beryllium, the site-related samples also showed the presence of all the metals found in
background, in addition to arsenic and thallium. The highest concentrations of metals in Site 3 groundwater
samples were detected in the sample collected at 03 GW 01. This well and oné other (03 GW 03) required
sample filtering in the field. The filtered sample from the downgradient location, 03 GW 01, exhibited fairly
high aluminum Ieveis (5,520 ug/L) and also displayed concentrations greater than background ranges for
antimony and cadmium. Other metals, such as iron, zinc, and barium, were present at considerably lower

levels in the filtered sample. Sample 03 GW 05, collected from a well cross-gradient from the landfill,

displayed an elevated level of manganese, and sample 03 GW 06 (an upgradient location) exhibited thallium
atalow level. Due to dry conditions in the summer of 1995, four monitoring wells (MW3-02, MW3-04, MW2-
07, and MW3-08) were found to be dry. One of these wells, MW3-04, was found to have high levels of

volatile organic compounds (VOCs) during a previous sampling event in March 1991. MW3-04 has been dry

"in all subsequent sampling events. VOCs detected above the NJDEP Groundwater Quality Standards

(GWQS) in MW3-04 were acetone (970 ug/L) and xylene (470 ug/L). 2-Butanone (5 ug/L) and gamma-
chlordane (0.0081 ug/L) were each detected in one groundwater sample collected at Site 3. Neither of these
compounds were detected in background groundwater samples.

1.3.243 Contaminant Fate and Transport

One organic groundwater contaminant, 2-butanone, fs cansidered volatile and mobile in the environment
(either through soil gas migration or groundwater transport). This cdmpound may have originated at source
locations within or near the landfill, which may or may not have been depleted of this contaminant. Despite
their relatively high water solubilities, volatile organics were not detected at significant levels in groundwater.

2-Butanone and the pesticide gamma-chlordane were each detected in only one groundwater sample and
were below quantitation limits. ’

Chemical constituents detected in the sediments at Site 3 have low potential for impact to groundwater.
Runoff and erosional dispersion may allow limited migration of contaminated sediments. Detected chemicals
in the groundwater do not conclusively demonstrate groundwater impact or identify a particular source
location. Filtered samples collected from MW3-01 indicated several metals present in suspension rather than
in the dissolved phase, which would diminish the potential for Iong-rahg transport of these metals in
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groundwater. However, the filtered sample collected from downgradient well MW3-01 also exhibited
cadmium and aluminum at levels greater than background, which suggests their presence in solution.

13244 Baseline Human Health Risk Assessment

The potential receptors considered for this site were future industrial, residential, and recreational receptors.
The RME cancer risks associated with future residential and future industrial (groundwater) exposure
scenarios did not exceed the upper end of the conservative EPA guidance target risk range. Arsenic (via
ingestion of and dermal contact with groundwater) is the principal chemical of potential concern (COPC) that
contributed to the cancer risks for these exposure scenarios.

The reasonable maximum exposure (RME) estimates for noncarcinogenic HIis associated with future .

residential (groundwater) exposure scenario exceeded 1.0, the cutoff point below which adverse
noncarcinogenic effects are not expected to occur. Arsenic is the COPC that exceeded 1.0 for this exposure
scenario. In addition, CTE risk estimates for future residential exposure to groundwater yielded an HI greater
than 1.0; the affected target organ is the skin.

Lead groundwater concentrations at the site were below the EPA action leve! for public water supplies and
are not expected to be associated with a significant increase in blood-lead levels based on the results of the
IEUBK Lead Model (v. 0.99).

1.3.24.5 Ecological Risk Assessment
Site 3 is a former landfill that received a variety of wastes in the 1960s. The former landfill area is covered
with brush and small trees, although a few bare areas with exposed debris are present. A small forested

wetland is located directly southeast of the former landfill, and runoff from most of the landfill flows toward
the wetland.

Some metals and several PAHs were detected in wetland sediments during 1995 RI sampling activities.
Most of these contaminants exceeded screening values used in the 1995 RI ecological risk assessment
and were, therefore, retained as COCs. The COCs were either not detected or were detected at relatively
low concentrations in groundwater, suggesting that contaminants may be migrating from the former landfill
to the wetlands via overland runoff/erosion. In landfill surface soil samples collected at the landfill toe,
concentrations of contaminants that were sediment COCs were relatively low. Concentrations of these
COCs were also relatively low in 1995 RI groundwater samples. '

The assessment endpoint chosen for Site 3 was the protection of individuals inhabiting the wetland area.
For the reasons discussed abov , the RI concluded that impacts to the wetlands appear to be minor and
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potential ecological risks to wetiand receptors appear to be insignificant. Therefore, no remedial action
based on potential risks to ecological receptors or additional ecological study is recommended at Site 3.

13.3 Site10
1.3.3.1 Initial Assessment and Confirmation Study

An |AS in 1983 consisting of a document search, interviews, and on-site observations concluded that
materials present in the landfill were inert or not leaching due to the moderate range of pH values in the
environment. Erosion of the very thin cover material was noted, along with the exposed corroded sheil

casings. The site was not selected for a confirmation study.

During the 1993 S|, three monitoring wells were installed, and surface water and groundwater samples were
analyzed. Methylene chloride (possible laboratory artifect) was detected at MW10-01, MW10-02, and
MW10-03. One metal and one semivolatile were detected in surface water samples.

1.3.3.2 Phase | Remedial Investigation

During the 1993 Weston RI/FS, four test pits were excavated and four monitoring wells were installed. One ,
sample from Test Pit.1 was analyzed for TCL/TAL analytes and total petroleum hydrocarbon (TPH). Waste
was encountered in two of the four test pits. A layer of decomposed natural organic material (i.e., leaf, root,
and organic silty matter) was encountered in all four test pits at a level between 3.5 and 5.5 feet. The waste
consisted of metallic debris, such as rusted shell casings, at a level of 0 to 2 feet below the landfill surface.
The cover material was thin to nonexistent. No sustained organic vapor readings were detected in any of the
test pits. Two organics (possibly laboratory contaminants) and a low level of TPH were detected.
Groundwater samples were collected from all seven wells and analyzed for TCL/TAL analytes, VOCs,
drinking water metals, and landfill parameters. Elevated levels of metals were detected in several wells.
Results of landfill parameters showed no distinction between downgradient wells and the upgradient wells.
VOCs were detected, although these compounds are consistent with common Iaboratery artifacts.
Additionally, three surface water and sediment samples were collected and analyzed for TCL/TAL analytes.
The sediment samples were also analyzed for TPH and VOCs. Low levels of SVOCs and morgamcs were
detected in the sediment samples. It was considered likely that the SVOCs were associated with runoff from
the adjacent railroad bed. Several VOCs typically associated with laboratory contaminants were detected in
surface water samples. Metals concentrations were relatively low, and no PCB or pesticide compounds were
detected. For the surface water samples, low levels of VOCs and metals were detected.
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1.3.3.3 Phase Il Remedial Investigation

Between July and October 1995, B&R Environmental conducted the following field investigation activities at
Site 10;

. Sampling and analysis of groundwater samples from the seven existing monitoring wells
using low-flow techniques

. Measurement of static-water levels in the seven existing wells

1.3.3.4 Summary of Resuits

The scrap metal landfill is characterized as an open area surrounded by wetlands. . The site is accessible via
a dirt road from the south and is bordered by railroad tracks to the southeast, a wetland to the north, and a
drainage ditch to the east. The landfill is primarily covered with a sandy soil and is not closed with an
impermeable cap. The site is vegetated with grasses and scrub pines, except for the access road and an
open disturbed area (vehicle turn-around area) in the middle where no vegetation exists. The ground surface
is relatively flat, and the average elevation is approximately 110 feet above MSL. The groundwater flow
direction is to the northwest, north, and northeast based on measured groundwater levels.

1.3.3.4.1 Site Geology, Hydrogeology, and Hydrology

Geology

Regional mapping places Site 10 within the outcrop area of the Kirkwood Formation; upper colluvium may be
present at the site. The upper colluvium has a maximum thickness of 10 feet, the Kirkwood Formation
ranges between 60 to 100 feet in thickness, and the soil borings are no more than 27.5 feet deep. The
lithology of the sediments encountered in the on-site borings generally agrees with the published description
~ of the upper colluvium and the Kirkwood and Vincentown Formations. Assuming a portion of the Kirkwood
Formation was removed by erosion, it is possible that at least one of the soil borings penetrated the
underlying Vincentown Formation. In general, the borings encountered gray pebbly sand (possibly
representative of the upper colluvium), brownish-yellow, fine- to medium-grained sand (probably
representative of the Kirkwood Formation), and olive and dark greenish-gray, glauconitic, fine- to medium-
grained sand (probably representative of the Vincentown Formation). The Mainside area is located above
the updip limit of the Piney Point, Shark River, and Manasq'uan Formations; therefore, the glauconitic sand is
interpreted to be part of the Vincentown Formation.
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Based upon the boring log descriptions, wells MW10-05 and MW10-07 penetrated the upper colluvium,
Kirkwood Formation, and Vincentown Formation, and wells MW10-01 through MW10-04 and MW10-06
penetrated the Kirkwood and Vincentown Formations.

Hydrogeology

Groundwater in the upper colluvium, Kirkwood, and Vincentown aquifer beneath the site occurs under
unconfined conditions and the geologic units are interpreted to be hydraulically interconnected. Static-water-
level measurements and water-table elevations are summarized in Table 1-15. Groundwater elevations for
August 1995 and October 1995 are contoured on Figures 1-6 and 1-7, respectively. The direction of shallow
groundwater flow in the aquifer, as indicated by both the August and October groundwater contour maps, is
toward the northwest, north, and north-northeast. There does not appear to be a significant seasonal
variation in groundwater flow direction.

Based on boring log descriptions, wells MW10-05 and MW10-07 wells were screened across the contact
between the upper colluvium and the Kirkwood Formation and the contact between the Kirkwood and
Vincentown Formations, and wells MW10-01 through MW10-04 and MW10-06 were screened across the
contact between the Kirkwood and Vincentown Formations. The hydraulic conductivities calculated for
MW10-04 (Kirkwdod and Vincentown Formations), MW10-05 (upper colluvium, Kirkwood Formation, and
Vincentown Formation), and MW10-07 (upper colluvium, Kirkwood Formation, and Vincentown Formation)

are 2.54 x 10* cmy/sec (0.72 ft/day), 6.99 x 10 cmisec (1.98 ftiday), and 1.75 x 10° cm/sec (4.97 ft/day),
respectively.

1.3.34.2 Nature and Extent of Contamination

Sevenvsite-related groundwater samples (10 GW 01 through 10 GW 07) were collected at Site 10.
Table 1-16 compares the results at background samples to samples collected at Site 10. Figure 1-8
shows sample locations and concentrations of compounds that exceed ARARs and TBCs.

Inorganics

Concentrations of most metals in Site 10 groundwater were within the range of background resuits; arse-nic
(4.7 ug/L in 10 GW 05), silver (1.5 ug/L in 10 GW 05), and thallium (3.7 ug/L in 10 GW 04) were found in

addition to the metals found in background samples. Iron was detected at an elevated concentration in 10
GW 04 (16,000 mgiL). '
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TABLE 1-15

SITE 10 STATIC-WATER-LEVEL MEASUREMENT SUMMARY
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

Monitoring
Well Number

August 7, 1995

October 17, 1995

Depth to
Water Table!"

Top of PVC
Riser?

Elevation of
Water

Depth to
Water Table!"

Top of PVC
Riser?

Elevation
of Water

(feet) Table? (feet) Tabl @
MW10-01 15.64 112.86 97.22 16.62 112.86 96.24

MW10-02

13.14 110.22 97.08 14.14 110.22 96.08
MW10-03 12.15 109.77 97.62 13.11 109.77 96.66
MW10-04 15.26 113.00 97.74 16.29 113.00 96.471
MW10-05 14.15 111.31 97.16 15.35 111.31 95.96
MwW10-06 8.88 106.35 97.47 943 106.35 96.92
MW10-07 10.71 107.97 97.26 11.87 107.97 96.10

. ™ In feet below top of riser
@ In feet above mean sea level
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TABLE 1-16

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 10

OU-6 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

(ug/L}
BACKGROUND P SITE-RELAE
. FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > REPRESENTATIVE

ISUBSTANCE DETECTION . POSITIVE DETECTION CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD? CONCENTRATION
[ALUMINOM® 11 - 11 287 - 7870 5097.82 717 195 - 5820 2165.00 NO 5820.00
IARSENIC 1-1 58-58 4.05 177 4.7 2.09 NO 2.99
BARIUM 1 -1 2.6 - 518 229.60 717 2-756 40.75 NO 75.60
[IBERYLLIUM® 4 -1 021 -1.6 0.49 6/ 7 0.14 - 1.8 0.49 NO 0.93
|[CADMIUM® 5 - 11 06 -1.9 1.21 317 0.45 - 0.85 0.36 NO 0.55
[[cALCIUM 1 -1 5068 - 17200 8306.55 7117 1100 - 6945 2745.00 NO 5938.13
JICHROMIUM NOT DETECTED - - 7117 32-228 8.89 YES 13.75
[ICOBALT 6 - 11 0.7 - 10.1 4.06 717 21-5 3.16 NO 4.11
[[COPPER* 9 - 11 0.79 - 13.5 6.53 117 6.7 1.29 NO 5.85
[IrON® 11 -1 153 - 7690 4197.09 717 186 - 16600 3258.43 NO 7676.42
([LEAD* 3-1 21-3 2.44 2/7 21-255 1.20 NO 2.15
lIMAGNESIUM 11 - 11 273 - 27400 8449.64 717 380 - 3285 1796.43 NO 3285.00
[[MANGANESE 11 - 11 3.3-65 46.18 717 2.9 - 144 39.37 NO 74.58
[(MERCURY* 11 - 11 0.005 - 0.12 0.12 717 0.084 - 0.11 0.10 NO 0.1
[INICKEL 10 - 11 0.81 - 255 11.98 717 16 -9.35 5.68 NO 9.35
[[POTASSIUM 1M1 - 11 350 - 3245 2810.55 717 574 - 6950 2283.00 NO 3939.99
[SILVER NOT DETECTED [~ - - 177 1.5 0.62 YES 0.93
SODIUM 1 -1 1850 - 11650 8449.09 717 2150 - 30800 10730.00 YES 17566.96
THALLIUM* 3 -11 4-51 5.15 1/7 3.7 2.07 NO 2.61
[VANADIUM 10- 11 0.69 - 42.25 16.48 7717 0.71 - 15 5.02 NO 15.00

Note: Selected COPCs are indicated in boldface type.

* - Indicates COPCs eliminated based on amended risk assessment.
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Miscellaneous Parameters

Miscellaneous parameter analyses of seven groundwater samples at Site 10 consisted of ammonia,

biochemical oxygen demand (BOD), chemical oxygen demand (COD), chiorides, nitrates, sulfates, total
organic carbon (TOC), phosphates, and turbidity. The landfill is on a topographically high area; therefore, all
monitoring wells are hydraulically downgradient of the landfil. TOC concentrations were greater than
background levels except in MW10-02. Ammonium and COD levels were above background levels in
MW10-05, MW10-06, and MW10-07. Concentrations of sulfate exceeding background levels were detected
in MW10-01 and MW10-07. BOD concentrations above background were detected in MW10-04 and MW10-
05. Maximum detected concentrations were generally consistent with the results of the 1993 RI. Indicator
parameter results are below the range associated with concentrated landfill leachate (Chian and DeWalle,
1976; ASCE, 1976, Brunner and Keller, 1972).

1.3.34.3 Contaminant Fate and Transport

Analytical results for the media sampled at the Site 10 indicate limited concentrations of metals in
groundwater. No soil samples were collected at the site. Most inorganic constituents detected in Site 10
groundwater samples were within similar concentration ranges as background groundwater samples.
Arsenic, silver, and thallium results were near the limit of detection, which generally suggests no significant
groundwater impact has been identified for these metals. A slightly elevated level of iron in one monitoring
well (MW10-04), which is located near the intersection of Midway and Munda Roads, may be due to its
proximity to the landfill but is not definitive because of the very flat groundwater contour In this area. Scrap
metal disposal area contains shell casings that characteristically are comprised of iron, aluminum, zinc, and
possibly other metal alloy components. ‘

A previous investigation conducted in 1993 indicated elevated levels of several metals in groundwater
samples at Site 10. However, these samples were collected as unfittered groundwater using standard
purging methods that can contribute to the presence of suspended solids due to turbidity. Results of the
curreht sampling do not indicate elevated metals in groundwater at Site 10.

Substances detected in the groundwater at Site 10 do not demonstrate significant impacts from site-related
disposal. Although a previous investigation indicated elevated levels of metals in groundwater, the sample
collection process may have created an artificial high bias due to generation of suspended metals during
sampling. Data from the current investigation were collected using low-flow purge methods that are
considered more reliable and less likely to generate suspended solids during well sampling.
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1.3.344 Baseline Human Heaftﬁ Risk Assessment

Groundwater was sampled at Site 10. The potential receptors considered for this site were future industrial
and residential receptors of groundwater. The cancer risk associated with the future residential
(groundwater) exposure scenario was approximately 7E-05, within the conservative EPA guideline target
acceptable risk range. The cancer risk associated with the future industrial (groundwater) exposure scenario
was within the mid-range of the target acceptable risk range. The noncarcinogenic Hazard Indices (His)
associated with the future industrial and future residential (groundwater) exposure scenarios were below 1.0,
the cutoff point below which adverse effects are not expected to occur. Lead groundwater concentrations at
the site were below the EPA action level for public water supplies and are not expected to be associated with
significant increases in blood-lead levels based on the results of the IEUBK Lead Model (v. 0.99).

Human health risk assessment calculations did not include data from field sampling prior to the 1995 RI.
Therefore, only groundwater scenarios were considered in this risk assessment. Conclusions from previous
investigations indicated that Site 10 surface water or sediment pathways were not contributing a significant
human health risk to potential receptors. However, a surface or subsurface soil sample taken in an area of
exposed corroded shell casings would almost certainly show high metals concentrations.

1.3.345. Ecological Risk Assessment

Site 10 consists of a relatively small upland area consisting of some grasses and small pines, with an open
area in the middle. The open area is mostly comprised of the dirt road that leads into the site and areas of
exposed debris where soils have eroded. A railroad bed is located 50 feet southeast of the landfill. A
drainage ditch is located adjacent to the railroad tracks. The ditch runs northeastward along the eastern side
of the tracks and bends and flows to the northwest approximately 300 feet northeast of the site. The ditch
converges with a branch of Hockhockson Brook about 500 feet northwest of the site, and so the site is
located within the Hockhockson Brook Watershed. Site 10 is mostly surrounded by forested wetlands that
are primarily dominated by red maple. The ditch provides limited aquatic habitat and the surrounding upland
and wetland areas provide excellent habitat, primarily for terrestrial receptors. Several species of mammals,
such as white-tailed deer, red fox, and gray fox, are expected to utilize these areas, as are most avian
species that inhabit forested areas on the base. No sensitive habitats, other than the wetlands, and no
threatened or endangered species are known to occur in the area.

The area is surrounded by a forested wetland and some upland areas that contain no surface water. These
areas are probably utilized by a variety of wildlife found on the base. Runoff from the site is to the east to a
drainage ditch that connects with a branch of Hockhockson Brook northwest of the site. Groundwater flow at
the site is generally northward, making groundwater to surface water discharge to the drainage ditch
possible. Aquatic migration pathways and exposure rout s are the main concemn for Site 10.
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No contaminants were detected in surface water that were not found at comparable concentrations in blanks.
In sediments, only antimony exceed the most conservative ecotox thresholds (ET), but its Hazard Quotient
(HQ) value was indicative of Iow potential risk. Aluminum and vanadium were conservatively retained as final
COPCs in sediments since no ETs were available, but both were present at concentrations lower than in the
upstream sample.

Some elevated levels of metals were found in 1993 RI/FS groundwater samples, including lead, chromium,
arsenic, and cadmium. In 1995 RI groundwater samples, no organics were detected and most metals were
within the range of background values. No metals detected in groundwater were present at elevated levels in
drainage ditch sediments, suggesting the absence of groundwater discharge. In addition, the low levels of

organics in drainage ditch sediments are more likely attributable to the railroad bed than the landfill.

For these reasons, potential risks to ecological receptors at Site 10 and contaminant contributions to the
Hockhockson Brook Watershed appear insignificant, and further study or remediation at the site based on
ecological concerns is considered unwarranted. However since cover material has eroded heavily, an
additional cover could be placed on the landfill to prevent any further erosion and runoff and may expedlte

ecological succession and increase vegetation cover on the landfill.
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2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

Remedial alternatives are developed by assembling combinations of technologies and the media to which

they would be applied into an appropriate range of alternatives that address site contamination, risks, or

threats. ‘This section presents the preliminary phase of the remedial alternatives development process,

which consists of the identification and screening of remedial technologies and includes the following:

. Developing remedial action objectives (RAOs) that are protective of human health and the
environment with regard to the contaminants and media of concern, exposure pathways,
and the preliminary remediation goals (PRGs) and that permit a range of treatment and

containment alternatives to be developed.

. Developing general response actions for each medium of interest that define measures

that may be taken singly or in combination to satisfy the RAOs for the site.

. Identifying the numbers, volumes, or areas of media to which the general response

actions might be applied.
. Identifying and screening the technologies applicable to each general response action.

Section 2.1 presents a preliminary listing of applicable or relevant and appropriate requirements (ARARs)
and other guidance to be considered (TBCs) in the development of RAOs for the NWS Earle OU-6 Sites.
Section 2.2 briefly presents the overall approach used to develop RAOs. Sectioﬁ 2.3 summarizes the
overall approach used in development of PRGs. Section 2.4 identifies the general response actions that
may be implemented at NWS Earle. Section 2.5 discusses the methods used for identification, screening,
and evaluation of remedial alternatives. The site-specific development of RAOs, PRGs, and general

" response actions and screening of remedial technologies and process options for Sites 3 are presented in

Section 2.6. Section 2.7 contains the corresponding Site 10 site-specific development.

~

2.1 POTENTIAL ARARs AND TBCs

ARARs are promulgated, enforceable federal and state environmental or public health requirements that
are determined to be legally applicable or relevant and appropriate to the hazardous substances, remedial
actions, or other circumstances- a‘tl a CERCLA site. The National Contingency Plan (NCP) Section
300.430 states that on-site remedial actions at CERCLA sites must meet ARARSs unless there are grounds
for invoking a waiver. A waiver is required if ARARs cannot be achieved. The two classes of ARARs,
"applicable” and "relevant and appropriate," are defined below.
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. Applicable R guirements - Section 300.5 of the NCP defines applicable requirements
as those clean-up standards, standards of control, and other substantive environmental
protection requirements, criteria, or limitations promulgated under federal or state law that
specifically address a hazardous substance, pdllutant, contaminant, remedial action,
location, or other circumstance at a CERCLA site. For example, if a new municipal landfill

is being considered, then regulatory requirements that specifically govern its construction,
operation, and closure are applicable.

. Relevant and Appropriate Requirements - Section 300.5 of the NCP defines relevant

and appropriate requirements as those clean-up standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that, while not "applicable" to a hazardous
substance pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, address problems or situations sufficiently similar to those encountered at a
CERCLA site that their use is well suited to the particular site. For example, a municipél
landfill that was constructed and operated prior to the promulgation of landfill regulations
may be closed in accordance with the "relevant and appropriate” requirements of those
regulations that identify activities needed to close the landfill.

TBCs (standards and guidance to be considered) are non-promulgated advisories or guidance issued by
federal or state governments that are not legally binding but may be considered during development of
remedial alternatives. For example, EPA Health Advisories and Reference Doses are non-promulgated

criteria that are used to assess health risks from contaminants present on CERCLA sites.

ARARs and TBCs are divided into three categories: chemical specific, location specific, and action
specific. In Sections 2.1.1 through 2.1.3, these categories are briefly described and general types of
potential ARARs and TBCs that may be applied to the site are identified. The detailed discussions of the
potential ARARs and TBCs for specific remedial alternatives are provided in Section 4.0.

211 Potential Chemical-Specific ARARs and TBCs

Chemical-speciﬁc ARARs and TBCs are usually health- or risk-based numerical values that are used to
establish the acceptable amount or concentration of a chemical that may remain in or be discharged to the
environment. In general, chemical-specific requirements are set for a single chemical or a closely related

group of chemicals. These requirements do not consider the mixture of chemicals. Typical
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chemical-specific ARARs are federal and state drinking water standards. Summaries of the potential
federal and state chemical-specific ARARs and TBCs and their consideration in the FS are provided in
Tables 2-1 and 2-2, respectively.

The aquifer underlying NWS Earle is classified as Class II-A, a potential source of potable water under
New Jersey regulations [N.J.A.C. 7:9-6). Groundwater af Sites 3 and 10 is not currently used for drinking
water and potable water is provided by a public water supply. Federal chemical-specific ARARs such as
the Safe Drinking Water Act (SDWA) Maximum Containment Levels (MCLs) [40 CFR 141] and the
Resource Conservation and Recovery Act (RCRA) MCLs and Alternate Concentration Limits (ACLs) [40
CFR 264.94] may be relevant and appropriate requirements in establishing groundwater cleanup levels, or
may be used to help derive potential soil remediation levels. Non-zero MCL Goals (MCLGs) are non-
promulgated health-based drinking water supply limits that are to be considered during the development of
groundwater clean-up goals. EPA reference doses, carcinogen potency factors, and health advisories,
when available, are all factors used to assess potential risks and can be used to derive risk-based clean-
up limits. The disposal of contaminated soils may be restricted by the RCRA Land Disposal Restrictions
[40 CFR 268], which may potentially be applicable.

Chemical-specific ARARs for the NWS Earle Sites include the New Jersey Ground Water Quality
Standards (GWQSs) [N.J.A.C. 7:9-6) that regulate groundwater quality. Potential chemical-épeciﬁc
ARARs include the Surface Water Quality Standards [N.J.A.C. 7:9B] that provide guidelines for surface
water quality. These state ARARs may potentially be relevant and appropriate and may be used to

establish clean-up levels that are protective of human health and the environment.

While there are no specific promulgated soil clean-up standards, OSWER Directive No. 9355.4-12,
Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities, and the

New Jersey Soil Cleanup Criteria may be considered in developing site-specific clean-up levels.

2.1.2 Potential Location-Specific ARARs and TBCs

Location-specific ARARs are restrictions placed on the concentrations of hazardous substances or the

conduct of activities solely because the substances or activities are in specific areas. The general types
of location-specific ARARs that may be applied to the sites are briefly described below. Summaries of the
potential federal and state location-specific ARARs and TBCs and their consideration in this FS are
provided in Tables 2-3 and 2-4, respectively.

Several federal and state regulations govern activities in wetlands and floodplains that may result in their

degradation or impairment of their functions. Potential location-specific ARARs include Executive Orders
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TABLE 2-1

POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

Safe Drinking Water Act (SDWA) -
Maximum Contaminant Levels
(MCLs) (40 CFR 141.11-141.16)

STATUS

Potentially Relevant
and Appropriate

REQUIREMENT SYNOPSIS

MCLs have been promulgated for a number of common organic and

inorganic contaminants to regulate the concentration of contaminants in
public drinking water supply systems. MCLs may be relevant and
appropriate for groundwater because the aquifer beneath the site is a

potential drinking water supply.

CONSIDERATION IN THE FS

MCLs may be used to establish clean-up levels
for the portion of the aquifer underlying the OU-6
sites. MCLs can be used to derive potential soil

cleanup levels.

Resource Conservation and
Recovery Act (RCRA) -
Groundwater Protection Standard
(40 CFR 264.94)

Potentially Relevant
and Appropriate

The RCRA groundwater protection standard is established for groundwater
monitoring of RCRA-permitted treatment, storage, or disposal facilities. The
standard is set at either an existing or proposed RCRA MCL, background
concentration, or an alternate concentration limit (ACL) protective of human

health and the environment.

RCRA MCLs may be used or ACLs may be
developed to identify levels of contamination in
the aquifer above which human health and the
environment are at risk and to provide an

indicator when corrective action is necessary.

RCRA Land Disposal Restrictions
(40 CFR 268)

Potentially Applicable

These regulations identify hazardous wastes that are restricted from land
disposal and establish waste analysis and recordkeeping requirements and
"treatment standards" (concentration levels or methods of treatment) that
wastes must meet in order to be eligible for land disposal.

- Contaminated soil must be analyzed and

disposed in accordance with the requirements of
these regulations. If necessary, soils will be
treated to attain applicable "treatment standards"
prior to placement in a landfill or other land
disposal facility. This requirement would be
considered for altematives involving land

disposal.

Clean Water Act - Ambient Water
Quality Criteria (AWQCs)

To be Considered

AWQCs are non-promulgated health-based surface water quality criteria
that have been developed for carcinogenic and non-carcinogenic
compounds for the protection of human health. AWQCs have also been
developed for the protection of aquatic organisms.

AWQC may be used to assess need for
remediation of discharges to surface water, or to

use as benchmarks during long-term monitoring.
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TABLE 21 : :
POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 2 OF 3
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

SDWA Maximum Contaminant
Level Goals (MCLGs) (40 CFR
141.50 and 141.51)

To Be Considered

MCLGs are health-based limits for contaminant concentrations in drinking
water. MCLGs are established at levels at which no known or anticipated
adverse effects on human health are anticipated and that allow for an
adequate margin of safety. MCLGs are set without regard for cost or
feasibility.

Non-zero MCLGs may be used as clean-up levels
if conditions at the site justify setting clean-up
levels lower than MCLs.

TP
s YTy

Group Potency Factors (CPFs)

resulting from exposure to carcinogens.

Revised Interim Soil Lead Guidance | To Be Considered This OSWER Directive recommends a lead soil screening level of 400 ppm If any of the OU-6 sites is to be considered for

for CERCLA Sites and RCRA for residential land use based on the IEUBK model. The screening value eventual residential use, then the screening value

Corrective Action Facilities (OSWER may be used to determine whether sites or portions of sites warrant further may be used to assess whether site-specific lead

Directive No. 9355.4-12) (Jul 1994) evaluation and evaluations of risks. levels require further evaluation and possible
remediation. '

EPA Groundwater Protection To Be Considered Provides 'classiﬁcation and restoration goals for groundwater based on its This strategy was considered in conjunction with % K5

Strategy vulnerability, use, and valué. the federal SDWA and state Groundwater

’ ° Protection Rules in order to determine
. groundwater clean-up levels.
EPA Risk Reference Doses (RfDs) To Be Considered RfDs are dose levels developed by EPA for use in estimating the non- RfDs were used to assess health risks due to
carcinogenic risk resulting from exposure to toxic substances. exposure to non-carcinogenic contaminants

present at the site. RfDs may also be used in the
development of acceptable contaminant
concentrations.

EPA Careinogen Assessment To Be Considered EPA CPFs are used to compute the individual incremental cahcer risk CPFs were used to assess health risks from

carcinogens present at the site. These factors
may also be used in the development of
acceptable contaminant concentrations.
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TABLE 2-1
POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 3 OF 3
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS
EPA Heatth Advisories and To Be Considered Intended for use in qualitative human health evaluation of remedial These advisories and health assessment
Acceptable Intake Health altematives. documents were used in assessing health risks
Assessment Documents from contaminants present at the site.
Clean Air Act - Stahdards for Air Potentially Relevant Active landfills with design capacities equal to or greater than 2.5 miillion Both Sites 3 and 10 landfills are estimated to be
Emissions from Municipal Solid and Appropriate cubic meters are required to have landfill gas collection and control systems | much less than 2 million cubic feet in capacity.
Waste Landfills (40 CFR 60.752 and if greater than 50 megagrams of non-methane organic compounds are However, soil gas studies and measurement of
60.753) expected to be emitted. The collection system shall be operated so that the | methane concentrations at the landfill surfaces
methane concentration is less than 500 ppm above background at the need to be conducted during the pre-design
surface of the landfill. phase to determine whether landfill gas controls
need to be included as part of the control
systems.
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TABLE 2-2

OU-6 FEASIBILITY STUDY

POTENTIAL STATE CHEMICAL-SPECIFIC ARARs AND TBCs

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

New Jérsey Ground Water Quality .
Standards (GWQS) (N.J.A.C. 7:9-6)

STATUS

Applicable

REQUIREMENT SYNOPSIS

This regulation establishes the rules to protect ambient
groundwater quality through establishing groundwater protection
and clean-up standards and setting numerical criteria limits for
discharges to groundwater. The Groundwater Quality Criteria
(GWQC) (N.J.A.C. 7:9-6.7) are the maximum allowable pollutant
concentrations in groundwater that are protective of human
heatth.

groundwater that subsequently discharges to surface water that

This regulation also prohibits the discharges to

do not comply with the Surface Water Quality Standards
(SWQS).

CONSIDERATION IN THE FS

Because contaminated groundwater is present undemeath the
OU-6 sites in excess of GWQS, these regulations will be
considered in determining groundwater action levels.
Application for Classification Exception Area (CEA) may be
required if GWQS will not be met during the term of proposed
remediation. The CEA procedure ensures that designated
groundwater uses at remediation sites are suspended for the
term of the CEA.

New Jersey Surface Water Quality
Standards (SWQS) (N.J.A.C. 7:9B)

Applicable

These standards establish rules to protect and enhance surface
water resources, define surface water classifications and uses,
and establish water-quality-based criteria, and effluent discharge
The Surface Water Quality Criteria (SWQC)
{(NJAC. 7:9B-14) are the maximum allowable pollutant

limitations.

concentrations in surface water for the designated use.

For alternatives where surface water may be affected, remedial
measures may be needed so that the SWQC are attained in
the long term. Remedial alternatives shall consider action to

mitigate the continued contamination of surface waters.

New Jersey Safe Drinking Water Act
(NJAC. 7:10)

Potentially
Relevant and

Appropriate

These regulations were promulgated to assure the provision of
safe drinking water to consumers in public comrhunity water
systems. Maximum Contaminant Levels (MCLs) (N.J.A.C. 7:10-
16) have been established to regulate the concentration of

organic and metal contaminants in water supplies.

MCLs may be relevant and appropriate for groundwater because

the aquifer beneath the site is a potential drinking water supply.

MCLs may be used to establish clean-up levels for groundwater
underlying the OU-6 sites. MCLs can be used to derive

potential soil clean-up levels.
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TABLE 2-2

POTENTIAL STATE CHEMICAL-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 2 OF 2
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

To Be
Considered

New Jersey Soil Cleanup Criteria

These are non-promulgated soils clean-up criteria for residential
direct contact, non-residential direct contact, and impact to

groundwater (through leaching).

These criteria will be considered in the development of soil

clean-up goals.
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TABLE 2-3

POTENTIAL FEDERAL LOCATION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

Wetlands Executive Order (E.O. 11990) &
40 CFR 6, App. A (Policy on Implementing
E.O. 11990) '

STATUS

Potentially Applicable

REQUIREMENT SYNOPSIS

Federal ager{cies are required to minimize the
destruction, loss, or degradation of wetlands and
preserve and enhance natural and beneficial values

of wetlands.

CONSIDERATION IN THE FS

Remedial alternatives that involve excavation or déposition
of materials will include all practicable means of minimizing
harm to the wetlands adjacent to the OU-6 sites. Wetlands
protection consideration will be incorporated into the

planning, decision making, and implementation of remedial

alternatives.

Floodplains Executive Order (E.O. 11988)
& 40 CFR 6, App. A (Policy on
Implementing E.O. 11988)

Potentially Applicable

Federal agencies are required to reduce the risk of
flood loss, minimize impact of floods, and restore and
preserve the natural and beneficial value of

fioodplains.

The potential effects on floodplains will be considered during
the development and evaluation of remedial altematives. All
practicable measures will be taken to minimize adverse

effects on floodplains.

Resource Conservation and Recovery Act
(RCRA) Location Standards, Floodplains
(40 CFR 264.18 (a))

Potentially Applicable

Any RCRA facility that treats, stores, or disposes of
hazardous waste, if situated in a 100-year floodplain,
must be designed, constructed, operated, and

maintained to avoid washout.

Where possible, remedial alternatives that include
construction of a treatment, storage, or disposal facility will
be sited outside a 100-year floodplain.

Endangered Species Act of 1973 (16 USC
1531 et seq.); (50 CFR Part 200)

Potentially Applicable, if

present

Actions shali be taken to conserve endangered or
threatened species or to protect critical habitats.
Consultation with the Department of the Interior is

required.

The Ri determined that there were no sensitive habitats
(except for wetlands) or endangered or threatened species
present at the OU-6 sites.

Fish and Wildlife Coordination Act Of 1958
(16 U.S.C. 661) Protection of Wiidlife
Habitats

Potentially Applicable

This regulation requires that any federal agency that
proposes to modify a body of water must consuit with
the United States Fish and Wildlife Service and
requires that actions be taken to avoid adverse
effects, minimize potential harm to fish or wildlife, and

preserve natural and beneficial uses of the land.

During the evaluation of alternatives, potential remediation
effects on the wetlands and floodplains are evaluated. Ifitis
determined that an impact may occur, then the United
States Fish and Wildlife Service, NJDEP, and EPA would

be consulted.
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TABLE 2-3
POTENTIAL FEDERAL LOCATION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 2 OF 2
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS
e
National Historic Preservation Act of 1966 Potentially Applicable, if Action will be taken to recover and to preserve Potential ARAR if artifacts are encountered during active
S ction 106 (16 USC 470 et. seq.) present historic artifacts that may be threatened as the result site remediation (e.g. excavation, consolidation, grading).
of terrain alteration. ' To date, no such artifacts have been encountered at the
OU-6 sites.
National Archeological and Historic Potentially Applicable, if Action will be taken to recover and to preserve Potential ARAR if artifacts are encountered during active
Preservation Act of 1974 (132 CFR 229) present scientific, prehistoric, historic, or archaeologic site remediation (e.g., excavation, consolidation, grading).
) artifacts that may be threatened as the result of To date, no such artifacts have been encountered at the
terrain alteration. OU-6 sites.
2-10
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TABLE 24

POTENTIAL STATE LOCATION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

New J rsey Freshwater Wetlands
Protection Act Rules
(N.JAC. 7:7A)

STATUS

Potentially Applicable

REQUIREMENT SYNOPSIS

Regulate activities that result in the disturbance in
and around freshwater wetland areas including
removing or dredging wetland soils, disturbing the
water level or water table, driving piles, placing
obstructions, destroying plant life, and discharging
dredged or fill materials into open water.

CONSIDERATION IN THE FS

Remedial alternatives will be developed to avoid
activities that would be detrimental to the wetlands
located adjacent to the OU-6 sites.

New Jersey Freshwater Wetlands

7:7A-14)

Protection Act Rules, Mitigation (N.JAC.

Potentially Applicable

This regulation requires mitigation of the disturbed
wetlands or filled open water. Generally requires
the restoration, creation, or enhancement of area,
or donations to the Mitigation Bank, of equal

ecological value.

If a remedial aitemnative action results in the loss of
wetlands through dredging, filling, or construction
activities, then mitigation measures will need to be

incorporated into the alternative's design.

N w Jersey Flood Hazard Area Control
(NJAC. 7:14)

Potentially Applicable

These regulations control development in
fioodplains and water courses that may adversely
affect the flood-carrying capacity of these features,
subject new facilities to flooding, increase storm
water runoff, degrade water quality, or result in
increased sedimentation, erosion, or

environmental damage.

This requirement is applicable to remedial
alternative actions that may adversely affect
floodplains adjacent to the OU-6 sites.
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TABLE 24

POTENTIAL STATE LOCATION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 2 OF 2
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS
New Jersey Siting Criteria for New Major Potentially Relevant and These regulations specify siting requirements and No on-site or on-base treatment scenarios are
Commercial Hazardous Waste Facilities Appropriate limitations for commercial hazardous waste anticipated for the QU-6 sites. However, if

(NJAC. 7:26-13)

facilities including protection of nearby residents,
surface water, groundwater, air, and

environmentally sensitive areas.

remedial alternatives employs an on-site or on-
base treatment scenarios, then remediation
activities will need to be consistent with these

requirements.
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11990 and 11988 for wetlands and floodplains, respectively; the RCRA Location Standards governing the
siting of treatment, storage, and disposal facilities in a 100-year floodplain; the New Jersey Freshwater
Wetlands Protection Act Rules; the New Jersey Flood Hazard Area Control regulations; and the State _
Siting Criteria for New Major Commercial Hazardous Waste Facilites (no on-base treatment of

contaminated materials is anticipated).

The Federal Fish and Wildlife Coordination Act and the Endangered Species Act are potential ARARs that

are promulgated protect wildlife and endangered species (if present or encountered) during remediation.
If historic or archeological artifacts are encountered during remediation, then the National Historic
Preservation Act of 1966 and the National Archeological and Historic Preservation Act of 1974 may be

potential ARARs that would be invoked to prevent their loss.

21.3 Potential Action-Specific ARARs and TBCs

Action-specific ARARs are usually technology- or activity-based requirements or limitations on actions
taken with respect to hazardous wastes. These requirements are generally focused on actions taken to
remediate, handle, treat, transport, or dispose of hazardous wastes. These action-specific requirements
do not in themselves determine the remedial alternative; rather, they indicate how a selected alternative
must be achieved. Summaries of the potential action-specific ARARs and TBCs and their consideration in

the FS are provided in Tables 2-5 and 2-6, respectively.

If site soilé, sediments, or landfill materials are determined to be hazardous by characteristic or are listed
wastes (per RCRA ldentification and Listing of Hazardous Waste [40 CFR 261]), then these action-specific
ARARs may potentially be applicable .to the how they are treated, stored, or disposed or to the treatment
processes considered. These ARARs include federal regulations governing the off-site transport of
hazardous wastes [40 CFR 262 and 263], general facilty standards [40 CFR 265 Subpart B],
preparedness and prevention [40 CFR 265 Subpart C], contingency plan and emergency procedures [40
CFR 265 Subpart D], manifesting and recordkeeping [40 CFR 265 Subpart E], closure and postclosure of
municipal landfills {40 CFR 258 Subpart F], land treatment [40 CFR 265 Subpart P], thermal treatment [40
CFR 265 Subpart X], and miscellaneous treatment units [40 CFR 264 Subpart X).

State ARAR regulations that may be applicable to remedial actions for hazardous wastes include off-site
transport of hazardous wastes [N.J.A.C. 7:26-7]; general facility standards, preparedness and prevention,
contingency, and emergency procedures, record keeping, and closure and post-closure requirements
[N.J.A.C. 7:26-9]; closure and post-closure of sanitary landfills [N.J.A.C. 7:26-2A.9]; thermal treatment
[N.J.A.C. 7:26-11.6]; and physical, chemical, and biological treatment [N.J.A.C. 7:26-11.7].
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TABLE 2-5
POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

Resource Conservation and Recovery | Potentially These regulations establish the responsibilities of generators Activities performed in connection with off-site transport of

Act (RCRA) - Hazardous Waste Applicable and transporters of hazardous waste in the handling, hazardous wastes will comply with the requiréments of these
Generator and Transporter transportation, and management of waste. The regulations regulations.

Requirements (40 CFR parts 262 and specify the packaging, labeling, recordkeeping, and manifest

263) requirements.

RCRA - General Facility Standards Potentially General facility requirements outline general waste analysis, If a remedial alternative includes the establishment of an on-base
(40 CFR 265 Subpart B) Applicable security measures, inspections, and training requirements. treatment facility for hazardous wastes (characteristic or listed),

then this regulation will be considered. This regulation specifies
TSD facilities construction, fencing, postings, and operations. All
workers will be properly trained. Process wastes will be evaluated
for the characteristics of hazardous wastes to assess further

handling requirements.

RCRA - Preparedness and Prevention | Potentially Outlines requirements for safety equipment and spill control. If a remedial alternative includes treatment, storage, or disposal of
(40 CFR 265 Subpart C) Applicable .| hazardous wastes, then this regulation will be considered. Safety
and communication equipment will be maintained at the site.

Local authorities will be familiarized with the site operations.

RCRA - Contingency Plan and Potentially Outlines requirements for emergency procedures to be used If the alternative includes treatment, storage, or disposal of

Emergency Procedures Applicable foliowing explosions, fires, etc. hazardous wastes, then contingency plans will be developed.

(40 CFR 265 Subpart D) Copies of the plans will be kept on site.

RCRA - Manifesting Recordkeeping, Potentially Specifies the recordkeeping and reporting requirements for If the alternative includes treatment, storage, or disposal of

and Reporting (40 CFR 265 Subpart Applicable RCRA facilities. hazardous wastes, then records of facility activities will be

E) ) developed and maintained during remedial actions.
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TABLE 2-5

POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Pag 20of3

REQUIREMENT

STATUS

REQUIREMENT SYNOPSIS

CONSIDERATION IN THE FS

RCRA - Closure and Post-Closure Potentialiy Details specific requirements for closure and post-closure of If an alternative inciudes closure of a solid waste landfill, then
(40 CFR 258, Subpart F) Relevant and municipal solid waste landfills. Final cover requirements that these requirements will be considered in formulating the
Appropriate address minimizing infiltration and erosion are identified in this alternative.

regulation.

Following closure, post-closure requirements include

preparing a post-closure plan, maintaining integrity and

effectiveness of the final cover, groundwater monitoring, and

maintaining and operating a gas collection system.
RCRA - Land Treatment Potentially These regulations detail the requirements for conducting land | Alternatives that involve on-site treatment of hazardous wastes
(40 CFR 265 Subpart M) Applicable treatment of RCRA hazardous waste. (contaminated soil or sediments) will comply with these

regulations.

RCRA - Thermal Treatment (40 CFR Potentially This regulation details operating requirements aﬁd Alternatives that include thermal or catalytic oxidation of offgases
265 Subpén P) Applicable performance standards for thermal\_t_reatment of hazardous would be designed and operated in compliance with this

wastes. = regulation.
RCRA - Miscellaneous Treatment Potentially This regulation details design and operating standards for Hazardous waste treatment units used for on-site or on-base
Units - Applicable units in which hazardous waste is treated. treatment of contam@nated media must meet these requirements.
(40 CFR 264 Subpart X)
RCRA - Air Emission Standards for Potentially This regulation contains air pdllutant emission standards for These standards will be considered during the development and
Process Vents Applicable process vents, closed-vent systems, and contro! devices at design of alternatives that include treatment of VOC-contaminated
(40 CFR 265 Subpart AA) hazardous waste TSD facilities. This subpart applies to soils. Air emissions from treatment units will be monitored to

equipment associated with solvent extraction or air/steam ensure compliance with this ARAR.

stripping operations that treat wastes that are .identiﬁed or

listed RCRA hazardous wastes and have a total organics

concentration of 10 ppm or greater.
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TABLE 2-5
. POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Page 3 of 3
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS
OSWER Directive ToBe This EPA directive provides guidance in evaluating military The procedures and suggested remedial actions will be
9355.0-62FS Considered landfill sites and determining whether presumptive remedies considered in formulating remedial alternatives for Sites 3
Application of the CERCLA can be applied. _ and 10.

Municipal Landfill Presumptive
Remedy to Military Landfills (Interim
Guidance) (April 1996)

OSWER Directive To Be This EPA directive provides guidance in evaluating CERCLA The procedures and suggested remedial actions will be
9355.0-49FS Considered municipal landfill sites and determining if presumptive considered in formulating remedial alternatives for Sites 3
Presumptive Remedy for CERCLA remedies can be applied. and 10.

Municipal Landfill Sites (Sep 1993)

~
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TABLE 2-6 ,

POTENTIAL STATE ACTION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

STATUS

REQUIREMENT SYNOPSIS

COMMENTS

#

(N.JAC. 7:26-11.6)

standards, and closure of existing facilities that thermally treat

hazardous wastes.

New Jersey Labeling, Records, and Potentially These regulations establish the responsibilities of generators Activities performed in connection with off-site transport of
Transportation Requirements Applicable and transporters of hazardous waste in the handling, hazardous wastes will comply with the requirements of these
(N.J.A.C. 7:26-7) transportation, and management of waste. The regulations regulations.

specify the packaging, labeling, recordkeeping, and manifest

requirements.
New Jersey Requirements for Potentially These regulations identify requirements for facilities in If a remedial alternative includes the establishment of an on-base
Hazardous Waste Facilities Applicable general, groundwater monitoring, preparedness and. treatment facility for contaminated soils and materials, then this
(N.J.A.C. 7:26-9) prevention, contingency and emergency procedures, and regulation will be complied with during implementation.

general closure and post-closure. ’
New Jersey Closure and Post-Closure Potentially Details specific requiremer_{ts for closure and post—closuré of If an altemative includes closure of a solid waste lahdﬁll, then
Care of Sanitary Landfills Regulations | Relevant and .municipal solid waste landfills. Final cover requirements that these requirements will be considered inv formulating the
(N.JA.C. 7:26-2A.9) Appropriate address minimizing infiltration and ér'osion are identified in this | alternative.

regulation.

Following closure, post-closure requirements include

preparing a post-closure plan, maintaining integrity and

effectiveness of final cover, groundwater monitoring, and

maintaining and operating a gas collection system.
New Jersey Thermal Treatment Potentially These regulations detail operating requirements, waste Alternatives that include thermal treatment of contaminated soils,
Regulations Applicable analyses and monitoring of treatment conditions, performance | sediments, and materials would be designed and operated in

consistent with this regulation.
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TABLE 2-6
POTENTIAL STATE ACTION-SPECIFIC ARARs AND TBCs

OU-6 FEASIBILITY STUDY '
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 2 OF 2
REQUIREMENT STATUS REQUIREMENT SYNOPSIS COMMENTS

New Jersey Chemical, Physical, and Potentially These regulations detail operating requirements, waste Altematives that include physical, chemical, or biological treatment
Biological Treatment Regulations Applicable analyses and monitoring of treatment conditions, and closure of contaminated soils, sediments, and materials would be
(NJAC. 7:26-11.7) of existing facilities that physically, chemically, or biologically designed and operated in consistent with this regulation.

treat hazardous wastes. Also governs handling and
compatibility of wastes in treatment processes.

New Jersey Control and Potentially These regulations govem the emission of Group | and Group Alternatives that may result in the release of Group | or Group Il
Prohibition of Air Pollution by Applicable I toxic volatile organic compounds (TXS) to the ambient air. TXS to the ambient air, exceeding 0.1 ib/hr, would incorporate
if emissi Group | TXS would be addressed through adequate stack appropriate vapor control measure to comply with these
. emissions
Toxic Substances height or prevention of aerodynamic downwash. Gr ] requir t
greater than eig preve o ynamic do . Group quirements.
(N.JA.C.7:27-17) 45.4 gihr TXS would be addressed through reasonably available control
technology.
(0.1 Ib/hr)
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Because Sites 3 and 10 are military iandfills, two OSWE:R Directives are TBC guidance documents that
may be considered in developing remedial alternatives that employ presumptive remedies.

These guidancé documents are OSWER Directive 9355.0-62FS, Application of the CERCLA Municipal
Landfill Presumptive Remedy to Military Landfills (Interim Guidance) (April 1996); and OSWER Directive
93550.0-49F S, Presumptive Remedy for CERCLA Municipal Landfill Sites (September 1993).

22 METHOD USED FOR DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES

The development of the medium-specific RAOs for a site is typically based on the risks posed by site-
related contaminants to human and ecological receptors, threats or continued degradation of

environmental media (groundwater, surface water, and wetlands), and comparison of detected
contaminant levels with available regulatory standards.

Generally, human health RAOs are formulated to prevent exposures to site-related contaminants that

result in excess carcinogenic and non-carcinogenic health risks or to contaminants that exceed regulatory
requirements (e.g., MCLs in potable water).

Ecological RAOs are formulated to reduce or prevent thé detrimental effects of site-related contaminants

on environmental media (e.g., degradation of groundwater quality) or to address contaminant
concentrations that exceed regulatory standards (e.g., New Jersey GWQS).

RAO development for Sites 3 and 10 is presented in Sections 2.6 and 2.7, respectively.
23 METHOD USED FOR DEVELOPMENT OF PRELIMINARY REMEDIATION GOALS

The determination of numerical remediation goals is an iterative process beginning with the development
of a range of medium-and chemical-specific contaminant levels that would be protective of human health
or the environment if present in site soils and groundwater. Remediation goals that establish acceptable

contaminant levels or ranges of levels that must be achieved under the remedial action are ultimately
chosen from the range of PRGs when the remedy is selected.

A range of PRGs for each site was developéd for soil and groundwater COCs based on the resuits of the
RI, human heaith risk assessment, and chemical-specific ARARSs. Additionally, background
concentrations of COCs and analytical detection limits were identified as potential PRGs to ensure
selection of clean-up goals that are reasonably attainable and measurable. Each type of PRG is briefly.
discussed below. For each site, a set of PRGs was developed and the basis for selection is presented.
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Typically, a promulgated regulated ARAR is selected as the proposed PRG unless background levels or
the analytical detection limit is higher. If no ARAR is available, then the higher of either the risk-based
value or the maximum background value (inorganic) was selected, assuming that value was higher than
the detection limit.

Each type of PRG is briefly discussed below. PRGs developed for each site are presented in Sections 2.6
and 2.7, respectively.

2.3.1 ARAR/TBCs Basis

There are no promulgated chemical-specific federal or state ARARs for soils. However, the state has
established a set of non-promulgated soil cleanup criteria (TBCs) for residential direct contact, non-

residential direct contact, and impact to groundwater. The Interim Soil Lead Guidance (EPA 1994) is a

TBC for lead in soils. Although the screening criterion presented in the guidance is not intended for use as |

a PRG, the guidance will be considered in the development of PRGs.

There are chemical-specific federal and state groundwater ARARs. The state GWQS are promulgated
under the New Jersey Administrative Code Title 7, Chapter 9-6 (N.J.A.C. 7:9-6) and establish allowable
contaminant concentrations in groundwater. The New Jersey surface water quality criteria (SWQCs) are

promulgated under N.J.A.C. 7:9B and establish allowable contaminant concentrations in surface water.
2.3.2 Human Health Risk Basis

Human-health-risk-based PRGs were developed for the future industrial worker and resident exposure
scenarios, based on carcinogenic risks of 10 and a Hazard Index (HI) of 0.1. Risk-based concentrations
(RBCs) will be considered in the PRGs development. It should be noted that there are no plans to use

any of the sites for residential purposes.

2.3.3 Ecological Risk Basis

Ecotox Threshold (ET) values were used for screening potential risks to ecological receptors from
contaminants detected in the site-related samples. The ecological risk assessment endpoint was the

protection of individuals inhabiting the wetland area and the Hockhockson Brook Watershed.
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23.4 Protection of Groundwater Basis

The PRGs for protection of groundwater represent soil contaminant concentrations that, when leached
into groundwater, would be protective of groundwater. The New Jersey Soil Clean-up Criteria identified a

set of non-promulgated soil organic chemical concentrations that would be protective of groundwater if
leaching of contaminants occurred.

23.5 Background Concentrations Basis

Some inorganic COC_s (natural components of soil) are present in site soils and in the background
locations (areas deemed not to be affected by the sites) at concentrations higher than the risk-based or
groundwater protection-based PRGs calculated for the sites. Section 31 of the RI report presents
background results. Because it is not reasonable and may not be possible to remediate site soils to
concentrations lower than are present naturally in area soils, background concentrations may be
considered as reasonable PRGs for inorganics. Under the RI, eight representative background soal
samples were collected and the mean and 95 percent upper tolerance limit (UTL) values were calculated
and are presented in Tables 1-7 and 1-8. Representative background groundwater concentration values
for formations underlying NWS Earle are presented in Tables 1-4, 1-5, and 1-6. These values are also
presented in the site-specific PRG tables of this FS.

24 METHOD USED FOR DEVELOPMENT OF GENERAL RESPONSE ACTIONS

The RAOs were used to develop general response actions that describe medium-specific measures that
will satisfy the RAOs. General response actions presented in OSWER Directive No. 9355.3-01, Guidance
for Conducting Remedial Investigations and Feasibility Studies under CERCLA, were evaluated for their

appllcablllty to each site's specific conditions, environmental media, the nature of the contaminants, and
how the potential risks would be mitigated.

General response actions that may be applicable to the contammated soils and landfill materials at the
sites include the following:

. No Action _

. Limited Action (Institutional Controls)

o Containment -

. Excavation and Treatment Actions

« Excavation, Treatment, and Disposal Actions
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The soil general response actions can also be applied to sites where contaminated sediments need to be
addressed.

Gengral response actions that may be applicable to the contaminated groundwater include the following:

o ~ No Action

. Limited Action (Institutional Controls)

o Containment Actions

) Collection én_d Discharge (clean groundwater only)
) .Collection, Treatment, and Discharge Actions

o In-Situ Treatment

General response actions specific to Sites 3 and 10 are presented in Sections 2.6 and 2.70f this FS.

25 METHOD USED FOR IDENTIFICATION, SCREENING, AND EVALUATION OF REMEDIAL
TECHNOLOGIES

During this phase of alternatives formulation, preliminary screening is performed to reduce the universe of
potentially applicable technology types and process options. The purpose of screening is to investigate-all
available technologies and process options and to eliminate those obviously not applicable to specific
conditions at each site, based on the established remedial action objectives and general response actions.

The technology identification considers the demonstrated performance of each technology with site
conditions and contammants

Potential remedial technologies and process options are identified and screened according to their overall
applicability (technical implementability) to the media (soils, groundwater, etc.), primary contaminants of
concern (metals, volatile organic compounds), and conditions present at each of the sites, including
heterogeneous soils, landfill matenals leaching of contaminants to underlying groundwater, erosion and
runoff of contaminated materials, vertical hydraulic gradients, etc.

A detailed evaluation of technologies and process options retained in the preliminary screening step is
conducted to further focus the alternatives development process. In this step, process options are evaluated
with respect to other processes in the same technology category. One representative process option is
selected, if possible, for each technology type, to simplify the subsequent development and evaluation of
alternatives without limiting flexibility during remedy selection or remedial design. The evaluation of
technologies and process options utilizes three criteria: effectiveness, implementability, and relative cost..

The Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA (Interim Final),
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(EPA, 1988 ) suggests that this evaluation focus on the effectiveness cn’teﬁon, with less emphasis directed at
the implementability and relative cost criteria. Brief definitions of effectiveness, implementability, and relative
cost, as they apply to the evaluation process, follow:

. Effectiveness - This criterion focuses on the potential effectiveness of process options in
handling the estimated volume of media and meeting the remediation goals; the potential
impacts to human health and the environment during construction and implementation; and
how proven and reliable the process is with respect to the contaminants and conditions at

the site.

. Implementability - The implementability evaluation encompasses both the technical and
institutional feasibility of implementing a process. Technical implementability was used in
developing general response actions as an initial screen of technology types and process
options, to eliminate those that are clearly ineffective or unworkable at a site. Therefore, this
subsequent, more detailed evaluation of process options places greater emphasis on the
institutional aspects of implementability, such as the ability to obtain permits, availability of
treatment, storage, and disposal services, and availability of necessary equipment and

resources.

. Cost - Cost plays a limited role in this screening. The cost analysis is based on engineering
judgment, and each process is evaluated as to whether costs are high, low, or medium
relative to the other options in the same technology type. If there is only one process option,
costs are compared to other candidate technologies.

The screening and detailed evaluation of technology types and process options are presented in summary
tables for each site. -

2.6 SITE 3 TECHNOLOGY SCREENING |

The selection of viable remedial technologies and process optlons for assemblage into remedial
alternatives for Site 3 is presented in this section.

2.6.1 Site 3 Remedial Action Objectives

The results of the RI, previous investigations, and the human health and ecological risk assessments for
Site 3 were evaluated to determine the remedial action objectives that may be needed to protect human
health and the environment.
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Human Heaith Pr tection C nsiderations

Because Site 3 is an inactive landfill with no known deposition of military-specific wastes (e.g., chemical
warfare agents), the presumptive remedy guidance for CERCLA municipal landfills was applied to the site.

Sediment, groundwater, and surface water were sampled at Site 3. The potential receptors considered for
this site were future industrial, residential, and recreational receptors.

The estimated Reasonable Maximum Exposure (RME) (groundwater) cancer risk for the future industrial
employee and the future residential receptor is within the conservative EPA target cancer risk range
guideline, assuming dermal contact and ingestion of groundwater. The estimated RME noncancer Hazard
Index (HI) for the future residential receptor exceeds 1.0, based mainly on ingestion of groundwater. The

estimated CTE noncancer risk for the future residential receptor exceeds 1.0, based mainly on ingestion of
groundwater.

The underlying groundwater is not used as a potable water supply, and there are no plans for base
closure or realignment that would result in Site 3 being considered for future residential land use.

Ecological Receptors Risk Considerations

The Site 3 ecological risk assessment (ERA) identified the presence of wetlands adjacent to the landfill
and indicated that runoff could convey landfill contaminants into the wetlands. Of the inorganics detected
in sediment samples collected in the wetlands southeast of the landfill, only arsenic and barium exceeded
sediment benchmarks. These exceedances were quite low;, arsenic had Hazard Quotient (HQ) of 1.8 and
barium had an HQ of 1.1. Also, arsenic was only detected in one sample and the detected concentration
did not exceed the Ecotox Threshold (ET) for this inorganic. The inorganics, aluminum, beryllium, cobalt,
and vanadium, were retained as contaminants of concern (COCs) since no suitable sediment benchmark
values were available from any source. The ERA concluded that, because of the low contaminant
concentrations present in the sediment adjacent to the landfill, Site 3 poses the possibility of only minor,
insignificant impacts to ecological receptors. Therefore, ‘no remedial action based on potential risks to
ecological receptors or additional ecological study is recommended at Site 3.

Environmental Media Protection Considerations

The RI determined that groundwater adjacent to the landfill contained contaminants in concentrations at
excess of the state Jersey Ground Water Quality Standards (GWAQS) (see Table 2-7). Review of the RI
data revealed that aluminum, arsenic, cadmium, and iron levels exceeded the GWQS. The extent of
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groundwater contamination is limited, and only a few chemicals exceeded the state ARARs. Runoff and

erosional dispersion may allow limited migration of contaminated sediments.

Chemical constituents detected in the surface soil and sediments at Site 3 have low potential for impact to
groundwater. Detected chemicals in the groundwater do not conclusively demonstrate groundwater
impact or identify a pérticular source location. Filtered samples collected from MW3-01 indicated several
metals present in suspension rather than in the dissolved phase, which would diminish the potential for
long-range transport of these metals in groundwater. However, the filtered sample collected from
downgradient well MW3-01 also exhibited cadmium and aluminum at levels greater than background,
which suggests their presence in solution. Filtered results for arsenic were approximately one-third of the
concentration of the unfiltered results and are considered more representative of dissolved-phase

concentrations. The risk calculations, based on unfiltered arsenic results, are considered conservative
and slightly over estimated.

RAOs Selection

For the reasons provided above, the foliowing remedial action objectives have been selected for Site 3:

Protection of Human Health RAOs

) Prevent potential human exposure to metals in groundwater.
. Prevent potential contact with fandfill contents.

Pr_tection of the Environment RAO

. Minimize migration of landfill contaminants to the adjacent wetlands.
. Prevent potential contact with landfill contents.

2.6.2 Site 3 Preliminary Remediation Goals

Data from the RI, the human health risk assessment, and ARARs were reviewed to identify contaminants

of concern (COCs) for Site 3. A summary and the basis for selecting the COCs are provided in Table 2-7.

Arsenic in groundwater that could contribute to an Hi greater than 1.0 was selected as human health risk-
based COC (Table 2-8).
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TABLE 2-7

SITE 3 GROUNDWATER CONTAMINANTS OF CONCERN
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of Concern Exceeds Exceeds Poses Human
NJ GWQS SDWA MCLs Health Risk
. ______________
Aluminum X (1 --
Arsenic X m X @
Cadmium X X -
Iron X (1 --
Notes:
. X indicates the basis for selection of the compound or element as a COC. _
. New Jersey state Ground Water Quality Standards (GWQS) [N.J.A.C. 7:9-6] are ARARS.
. Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCL) regulate organic and

inorganic constituents in public drinking water supplies and are included for comparison purposes.
) No SDWA MCL for this analyte. .
(2) COC contributes to Hi greater than 1.0 for future residential child under RME and CT exposures.
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Because several metal contaminants in groundwater underlying and adjacent to the site exceed the state
GWQS, these COCs were sélected and the GWQS were selected as the ARAR-based preliminary
remediation goals (PRGs). Table 2-8 lists the metal contaminants whose concentration ranges exceeded
those of the maximum detected background groundwater concentrations. Potential PRGs based on
ARARS/TBCs, and the maximum detected background concentrations are presented in Table 2-8.

A set of proposed groundwater PRGs for Site 3 is presented on Table 2-9, along with the basis for
selection. These proposed PRGs may be used to assist in the delineation of the volume of contaminated
groundwater that may need to be evaluated for potential remedial action and may also be used in
establishing Classification Exception Areas (CEAs) as defined under the N.J.A.C. 7:9-6.

2.6.3 Site 3 General Response Actions

General response actions were selected based on the RAOs for Site 3 and the consideration that the site
is an inactive military municipal landfill, therefore incorporating the application of a presumptive remedy.
Treatment of landfill soils and materials is considered technically impracticable. The general response

actions for Site 3 that address potential human exposures to potential contaminant migration into
groundwater and the wetlands include

. No action }

. Institutional controls (limited action)
. Containment

. Removal and disposal

General response actions that address potential human exposure to groundwater contaminants
associated with the landfill materials include

. No action
. Institutional controls (limited action)
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TABLE 2-8
SITE 3 GROUNDWATER PRELIMANARY REMEDIATION GOALS (ug/L)
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of " ARARS SDWA PRG? Maximum Maximum
Concern NJ GWQS MCLs Based on Background Detected Site
' HI=0.1 Conc. Conc.
[non-carcinogen]
Aluminum 200 | (1) 1510 7,870 7,930
Arsenic 8.0 50 0.46 5.8 15.1
Cadmium 4.0 5.0 0.77 19 12.3
Iron ’ 300 (1) 452 7,690 26,000
Notes; - NJ GWQSs are the state groundwater quality standards, which are ARARs
. Safe Drinking Water Act (SDWA) MCL regulate organic and inorganic constituents in public drinking water supplies and are presented for
comparison purposes.
. - Not a COC under this parameter.

. BDL - Below detection limit.
1) No MCL established for this constituent.
(2) PRG numerical values for non-carcinogens are based on exposure scenarios and factors applied in the NWS

Earle human health risk assessment.
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TABLE 2-9
SITE 3 PROPOSED GROUNDWATER PRGs
OU-6 FEASIBILITY STUDY
*NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of Concern Proposed ' Basis of
PRG Selection

Aluminum : 7870 Background

Arsenic 8.0 NJ GWQS

Cadmium 4.0 NJ GWQS

Iron 7690 Background ‘
Notes: .
. All units in pg/L )

. New Jersey GWQS [N.J.A.C. 7:9-6] are ARARs. -
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264 |d ntificati n, Screening, and Evaluation of Techn | gies and Pr ce s Option for Site 3

Table 2-10 presents a summary of potential remedial technologies and process options that apply to the
Site 3 RAOs and general response actions. Screening of the remedial technologies considered their
overall applicability to the media of concern (soil and landfill materials, groundwater), primary contaminants
(metals), and current site conditions. During the screening step, process options and entire technology types
were eliminated from further consideration on the basis of technical implementability.

Site conditions that were considered include fill materials consisting of heterogeneous municipal type waste
possibly mixed with minor quantities of military waste materials, the location of the landfill adjacent to a
wetlands area, relatively sparse top cover of the landfilled materials, and erosion and runoff from landfill soils

and materials into the adjacent wetlands.

The preliminary screening of soils and landfill material remedial techndlogies is presented and summarized in
Table 2-11, and the screening of groundwater response remedial technologies is summarized in Table 2-12.
Detailed evaluations of the remedial technologies and process options for con_taminated soils/landfill
materials and groundwater are presented in Tables 2-13 and 2-14, respectively.

2.6.5 Summary of Site 3 Selected Remedial Technologies and Process Options

Tables 2-13 and 2-14 identify the remedial technologies that were retained after the detailed evaluation
process. The technologies and process options that are not likely to be implementable and effective or

that would result in higher implementation costs were eliminated-from further consideration.

For the contaminated soils and landfill materials options, local ordinances were eliminated from further
consideration because this action may be difficult to implement and would not offer any greater protection
than other institutional controls. The composite cap was eliminated since it did not offer substantially.
greater protectiveness than the single barrier cap, and the current leaching of landfill contaminants does
not appear to constitute a major problem.

All candidate technologies and process options to address contaminated groundwater were retained after
the screening phase.

2.7 SITE 10 TECHNOLOGY SCREENING

The selection of viable remedial technologies and proceés options for assemblage into remedial

alternatives for Site 10 is presented in this section. The identification and evaluation of remedial
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TABLE 2-10
SITE 3 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Environmental Remedial Action Objectives " General Response Action (for all Remedial Technology Type (for Process Options
Medium (from site characterization) RAOs) general response actions) :
Landfill Materials Protection of Human Health No Action No Action Not Applicable

Prevent human exposure to landfill Limited Action Institutional Controls - Deed restrictions
materials. ‘ - Local ordinances

Access Restrictions - Fencing

Monitoring - Monitoring of groundwater (to assess

contaminant status)
Protection of the Environment Containment Surface Controls - Grading
- Revegetation

Minimize contaminant migration of | Cap - Soil cover
landfill contaminants to adjacent ‘ "~ Single barrier
wetlands. - Double barrier

Prevent potential contact with
landfill contents.

Removal and Disposal Excavation - Mechanical excavation
Disposal On Site - Consolidation (into existing landfill)
- New landfill
Disposal Off Site - RCRA Landfill
Groundwater Protection of Human Health No Action No Action - Not applicable
Prevent human exposure to metal Natural Attenuation Natural Attenuation - Biological processes
contaminants in groundwater. - Chemical processes

- Physical processes

Limited Action Limited Action Technologies - Deed restrictions )
- Institutional Controls - Groundwater monitoring
- Long-Term Monitoring

2-31
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TABLE 2-11 .
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 3 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL RESPONSE TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS
ACTION ’ . .
No Action No Action No Action No remedial actions taken. Retained as baseline for '
comparison, in accordance with the
NCP.
Limited Action Institutional Land Use Administrative action used to restrict future site activities Potentially viable. Retained.
Controls Restrictions on NWS Earle within potentially contaminated area.
Activities such as excavation, installation of drinking
water supply wells (without treatment), or residential
development could be restricted or prohibited.
Local Ordinances Administrative actions, such as zoning by-laws and Not viable, local ordinances may not
Board of Health regulations, used to limit property use be applicable to military bases.
and activities such as well installation. Eliminated. :
Access Restrictions | Fencing Security fence installed around contaminated areas to Potentially viable. Retained.
' restrict access.
Monitoring Groundwater Periodic monitoring of groundwater to evaluate Potentially viable. - Retained.
Monitor_ing contaminant presence and migration from the landfill.
Containment Surface Controls Grading Reshaping of topography to manage precipitation Grading of current cover material of
infiltration and surface runoff. varied thickness may not be
effective in promoting precipitation
infiltration management. Grading
would be potentially viable if
additional cover materials added.
Retained.
Revegetation Seeding and maintaining site surface to establish Potentially viable. Retained.
vegetation to minimize erosion and to promote
evapotranspiration of precipitation, thus reducing
infiltration.
2-32
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TABLE 2-11

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 3 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

PAGE 2 of 3

ACTION

GENERAL RESPONSE -

TECHNOLOGY

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

Potentially viable if direct contact

Containment (continued) | Cap* Soil (Permeable) Soil with a vegetative cover to prevent direct contact and
Cover minimize erosion and surface migration of contaminated and erosion are the prime threats.
soils. Offers limited effectiveness for
reducing infiltration. Retained.
Single Barrier . Cap constructed with one low-permeability layer (clay or Potentially viable to prevent direct
synthetic membrane) over the site to prevent direct contact and to reduce erosion and
. contact, to minimize erosion, and to reduce leaching of infiltration. Retained.
contaminants from the landfill into groundwater.
Additional layers would be required to protect the barrier.
Composite (Double) Multi-media cap with two low-permeability layers (clay Potentially viable to prevent direct -
Barrier and/or synthetic membranes) constructed over the site to | contact and to reduce erosion and
prevent direct contact and reduce leaching of landfill infiltration. Retained.
contaminants into groundwater. Provides greater o
reduction in infiltration and better protection against
failure than a single-barrier cap.
Removal and Disposal Excavation Mechanical Mechanical removal of solid materials using common Potentially viable for hot spot areas if
' Excavation construction equipment such as bulldozers, excavators, encountered. However, no hot spots
and front-end loaders. were identified at Site 3. Retained. °
Disposal Off Base RCRA Landfill Transport and disposal of excavated materials in a Technically impracticable to

RCRA-permitted landfill.

excavate and dispose of entire
landfill, the bulk of which is metal
debris. Eliminated.

DOCS\WNAVY\7695\117010\SECT20U6
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TABLE 2-11
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 3 LANDFILL MATERIALS

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE3 f3
GENERAL RESPONSE TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS
ACTION
Removal and Disposal Disposal Oﬁ Site New RCRA-Type Disposal of untreated bulk landfill materials in a specially | Technically impracticable to
(continued) Landfill constructed on-base landfill. excavate and dispose of entire

landfili, the bulk of which is metal
debris. Eliminated.

Consolidation (into Relocation of landfill materials into another on-base Technically impracticable to
existing landfill) landfill. excavate and relocate landfill.
Eliminated.
Or relocation of small, isolated quantities of
contaminated materials into an existing on-base landfill Retained for consolidating small
so that one closure action can accommodate both. quantities of contaminated materials

into existing on-base landfil.
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TABLE 2-12

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SITE 3 CONTAMINATED GROUNDWATER

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS
RESPONSE OPTION
ACTION
No Action No Action No Action No active remediation would be Retained for baseline comparison
conducted to address contamination. purposes in accordance with NCP.
Natural Natural ‘Natural subsurface biological, chemical, | Potentially applicable.
Attenuation Attenuation or physical processes would attenuate
dissolved inorganics and limit migration
of the contaminants.
Limited Action Institutional Land Use Administrative action used to restrict Potentially applicable.
- Controls Restrictions future activities on base properties.
Installation of drinking water wells
without treatment would be prohibited
under property deeds.
Long-Term Groundwater Periodic sampling and analysis of media | Potentially applicable.
Monitoring Monitoring to assess groundwater contaminant
status and potential migration
downgradient.

DOCS\NAVY\7695\117010\SECT20U6

2-35




DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 3 LANDFILL MATERIALS

TABLE 2-13

leaching/migration in
groundwater. Would enable
action to be taken to reduce
continuing groundwater
contamination. No contaminant
reduction.

with personnel and
equipment to perform
sampling.

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COosT CONCLUSION
ACTION
No Action No Action No Action Would not achieve remedial Implementable. Capital: None | Retained.
action objectives. O &M: Low
Limited Action Institutional Land Use Effectiveness dependent on Can be added to Capital: Low Retained.
Controls Restrictions continued future enforcement to property deed (or Base O &M: Low
prevent use of underlying Master Plan) and is
groundwater or use of landfill for | implementable.
development. No contaminant
reduction anticipated.
Access Fencing Would limit access to landfill Readily implementable; Capital: Low Retained.
Restrictions materials. No contamination numerous companies O &M: Low
reduction. available to perform
construction.
Monitoring Groundwater Would allow assessment of Readily implementable; Capital: Low Retained.
Monitoring landfill contaminant status and numerous companies O & M: Low

DOCSWNAVY\7695\117010\SECT20U6
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TABLE 2-13

DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 3 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF 3
GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY CcosT CONCLUSION
ACTION
Containment Surface Controls | Grading | Would be effective in promoting Implementable, Capital: Low Retained.
. precipitation runoff, thus numerous companies O & M: None
(continued) decreasing infiltration and with personnel and
potential contaminant leaching. heavy equipment to
Would be applicable to top layer | perform earth moving
of cap system. and grading.
Revegetation Would be effective in reducing Implementable; Capital: Low Retained.
precipitation infiltration through numerous companies O &M: Low .
promotion of evapotranspiration | with personnel and
and reduction of surface equipment available to
erosion. perform revegetation.
Cap Soil Would prevent direct exposure Implementable using Capital: Low Retained.
(Permeable) to landfill materials. ‘'Would standard methods and O &M: Low '
Cover reduce precipitation infiltration readily available
and contaminant leaching to equipment.
groundwater and would reduce
erosion of landfill materials to
adjacent wetlands. No
contaminant reduction.
Single Barrier | Would limit infiltration and Implementable by Capital: Retained.
significantly reduce contaminant | standard construction Moderate
leaching to groundwater. Would | techniques; would O &M: Low

prevent exposure to
contaminated soils and surface
migration of contaminated soils.
No contaminant reduction.

require specialized, but
readily available,

equipment and materials

to install synthetic cap.

DOCS\NAVY\7695\117010\SECT20U6B
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TABLE 2-13

DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 3 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

PAGE 3 OF 3
GENERAL PROCESS
RESPONSE | TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COSsT CONCLUSIONS
ACTION
Containment | Cap Composite Same as single barrier. Second implementable by standard Capital: High | Eliminated.
. . (Double) impermeable barrier would provide construction; would require O&M: Low
(continued) | (continued) Barrier greater assurance against cover specialized equipment and
failure. Level of protection offered by | materials to install double
composite barrier cap not required at | barrier cap. More care
Site 3 since groundwater required to install than soil
contamination is low and cover or single barrier.
groundwater is not used.
Removal and | Excavation Mechanical Effective method for removing highly | Implementable with standard Capital: Low | Eliminated.
Disposal Excavation contaminated soils and hot spots, construction equipment. O&M:
none were encountered at site 3. Equipment and resources are | None
readily available from various
contractors.
Disposal RCRA Landfili Effectively controls release of hot Implementable. Commercial Capital: Eliminated.
Offbase (for hot spot spot contaminants to environment. landfill facilities are available. Moderate
removals only) | Landfill materials may require Implementation becomes O&M:
treatment prior to disposal to meet more difficult if excavated None
land disposal requirements. No hot materials require segregation
spots were encountered at site 3. or treatment prior to disposal.
Disposal On Consolidation Allows small volumes of material Readily implementable for Capital: Low |. Retained.
Base from other isolated locations to be small or moderate soil O & M: Low

consolidated and addressed with the
majority of landfill materials.

volumes. No implementability
concerns.
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EVALUATION OF TECHNOLOGIES AND PROCE

TABLE 2-14

OU-6 FEASIBILITY STUDY

NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY

SS OPTIONS FOR SITE 3 CONTAMINATED GROUNDWATER

GENERAL
RESPONSE

TECHNOLOGY

PROCESS
OPTION

EFFECTIVENESS

IMPLEMENTABILITY

COsT

RETAIN/
ELIMINATE

ACTION ‘ _______
No Action No Action No Action Does not achieve remedial | Implementable Capital: None | Retained.

extent and potential
migration and for assessing
effectiveness of remedial
action.

available with resources to
perform monitoring.

action objectives. O&M: Low
Natural Attenuation | Natural Natural Effectiveness dependent on | Implementable. Would Capital: None | Retained.
Attenuation Attenuation subsurface biological, require monitoring to O&M: Low
chemical, and physical determine whether
conditions. Attenuation of attenuation is ongoing. —
metals is anticipated to be
‘ gradual.
Limited Action institutional Land Use Effectiveness depends on Can be added to property Capital: Low Retained.
: Controls Restrictions future enforcement. Does deeds (or Base Master O&M: Low :
not reduce contamination. Plan) and is implementable. -
Long-Term Groundwater Effective method for Readily implementable; Capital: Low Retained.
Monitoring Monitoring observing contaminant numerous companies O&M: Low
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technologies and process options for Site 10 are similar to those performed for Site 3 because both are
inactive military municipal landfills. However, Site 10 received scrap metal which resembles construction/
demolition debris which consisted primarily of aluminum and steel containers.

271 Site 10 Remedial Action Objectives

The results of the RI, previous investigations, and the human health and ecological risk assessments for
Site 10 were evaluated to determine the remedial action objectives that may be needed to protect human
health and the environment.

Human Health Protection Considerations

Because Site 10 is an inactive military landfill with no known deposition of military specific wastes (e.g.,
chemical warfare agents), the presumptive remedy guidance for CERCLA municipal landfills was applied
to the site. Landfill materials likely contain a variety of metals, consisting primarily of aluminum and steel
containers, based on information obtained under previous investigations regarding materials that weré
disposed in the landfill. However, the majority of the landfill is currently covered by a layer of loose sand
and is moderately treed.

The potential receptors considered for this site were futur_e industrial and residential receptors. The RME
cancer risk associated with the future residential (groundwater) exposure scenario was approximately 7E-05,
within the conservative EPA guideline target acceptable risk range. The cancer risk associated with the
future industrial (groundwater) exposure scenario was within the mid-range of the target acceptable risk
range. The noncarcinogenic His associated with the future industrial and future residential (groundwater)
exposure scenarios were below 1.0 the cutoff point below which adverse effects are not expected to occur.
Lead groundwater concentrations at the site were below the EPA action leve! for public water supplies and
are not expected to be associated with significant increases in blood-lead levels based on the results of the
IEUBK Lead Model (v. 0.99).

The risk assessment procedure resulted in the elimination of all COPCs with associated risk above target
quideline limits. '

The underlying groundwater is not used as a potable water supply, and there are no plans for base
closure or realignment that would result in Site 10 being considered for future residential land use.
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Ecol gical Rec pt rs Risk C nsiderati ns

Site 10 constitutes a relatively small area. Some upland habitat is bresent on the site, but much of the site is
bare due to the roadway and vehicle turn-around area on the site and eroding topsoil with exposed debris.
The area is surrounded by a forested wetland and some upland areas that contain no surface water. These
areas are probably uﬁlized by a variety of wildlife found on the base. Runoff from the site is to the eastto a
drainage ditch that connects with a branch of Hockhockson Brook northwest of the site. Groundwater flow at
the site is generally northward, making groundwater to surface water discharge to the drainage ditch
possible. Aquatic migration pathways and exposure routes are the main concern for Site 10.

No contaminants were detected in surface water that were not found at comparable concentrations in blanks.
In sediments, only antimony exceed the most conservative Ecotox Threshold (ET), but its HQ value was
indicativ_e of low potential risk. Aluminum and vanadium were conservatively retained as final COPCs in

sediments since no ETs were available, but both were present at concentrations lower than in the upstream
sample.

Some elevated levels of metals were found in 1993 RI/ES groundwater samples, including lead, chromium,
arsenic, and cadmium. In 1995 RI groundwater samples, no organics were detected and most metals were
within the range of background values. No metals detected in groundwater were present at elevated levels in
drainage ditch sediments, suggesting the absence of groundwater discharge. In éddition, the low levels of
organics in drainage ditch sediments are more likely attributable to the railroad bed than the landfill.

For these reasons, potential risks to ecological receptors at Site 10 and contaminant contributions to the
Hockhockson Brook Watershed appear insignificant, and further study or.remediation -at the site based on
ecological concems is considered unwarranted. However, since cover material has eroded heavily, an
additional cover could be placed on the landfill to prevent any further erosion and runoff and may expedite
ecological succession and increase vegetation cover on the landfill.

Environmental Media Protection Considerations .
Previous VOC groundwater results were confirmed to be below the level of regulatory concern.

Metals results from monitoring well low-flow samples were generally lower than concentrations found in
previous (S| and RI/FS) samples, probably due to reduced turbidity in the sample. Groundwater metals
concentrations were generally in the range of background. Therefore, there does not appear to be a

significant impact to groundwater from the site. The calculated cancer risk indicat s that the site is generally
in the target acceptable range.
DOCS\NAVY\76951117010\SECT20U6 2-41



Concentrations of metals found in site subsurface soils and sediments were generally in the range of
background and below ARARs and TBCs. However, samples were not taken directly from exposed
corroded metal wastes. Typical aluminum and steel scrap, potentially associated with other metals as anti-
corrosion treatments or coatings, interred at the site, appear to have limited potential for effect on human
health or the environment. Aluminum, iron, and manganese were found at concentrations above the
corresponding GWQs but below the comparison to two times background.

Some sort of cover should be considered for source containment and to improve the appearance and/or
utility of the site. For instance, the application of a gravel and pavement material may improve the site as a

potential temporary open storage area.

RAOQOs Selection

For the reasons provided above, the following remedial action objectives have been selected for Site 10:

Pr_tection of Human Health RAQ

. Prevent potential human exposure to contaminated landfill materials since cover material
has been eroded.

Protection of the Environment RAQ

. Minimize exposure to exposed corroded metal wastes.

2.7.2 Site 10 Preliminary Remediation Goals

Data from the RI, the human health risk assessment and ARARs were reviewed to identify COCs for Site
10. The summary and basis for selecting the COCs are presénted in Table 2-15.

Since it would be impractical to attempt groundwater remediation for the commdn metals found above
GWQS (aluminum, iron, and manganese) and since .these metals are generally in the range of
background concentrations, no PRGs were developed for metals. There were no organics or metal
contaminants in groundwater that would contribute to excess human health carcinogenic risk (greater than
the EPA guideline risk range) or His greater than 1.0.
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, TABLE 2-15
SITE 10 GROUNDWATER CONTAMINANTS OF CONCERN
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of Concern Exceeds NJ GWQS Exceeds
' SDWA MCLs
Aluminum X (1)
Arsenic ‘ - -
Iron : X ' (1)
Manganese X M
Notes:
. X-indicates the basis for selection of the compound or element as a COC.

The New Jersey state GWQS are ARARSs.

. Safe Drinking Water Act (SDWA) MCLs regulate organic and inorganic constituents in public drinking water supplies.
(1) No SDWA MCL for this analyte.
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Aluminum, iron, and manganese were found at concentrations above the corresponding GWQS but below
the comparison to two times backgroun_d. These contaminants were selected as COCs.

27.3 Site 10 General Response Actions

General response actions were selected based on the RAOs for Site 10 and the consideration that the site
is an inactive military landfill, thus incorporating the application of a presumptive remedy. Treatment of
landfili soils and materials is considered technically impracticable. The general response actions for Site
10 that address potential human exposures to contaminated landfill soils and materials include

. No action

) Institutional controls (limited éction)
. Containment

. Removal and disposal

Table 2-16 presents a summary of the Site 10 RAOs and corresponding general response actions.

2.7.4 |dentification and Screening of Technologies and Process Options for Site 10

Table 2-17 presents a summary of potential remedial technologies and process options that apply to the
Site 10 RAOs and general response actions. Screening of the remedial technologies considered their
overall applicability to the media of concern (landfill materials), primary contaminants (metals), and current

site conditions. During the screening step, process options and entire technology types were eliminated from
further consideration on the basis of technical implementability.

Site conditions considered include fill materials consisting -of heterogeneous metal military waste materials
(demilitarized munitions and spent munitions cases) and a cover of sandy soils over the landfilled materials.
The disposed material consisted primarily of aluminum and steel containers. The preliminary screening of
soils and landfill material remedial technologies is presented and summarized in Table 2-17. Detailed

evaluations of the remedial technologies and process options for contaminated soils/landfill materials is
presented in Table 2-18.

27.5 Site 10 Summary of Selected Remedial Technologies and Process Options

Table 2-18 identify the remedial technologies that were retained after the detailed evaluation process. The
technologies and process options that are not likely to be implementable or effective or that would result in
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TABLE 2-16

SITE 10 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Environmental

Remedial Action Objectives General Response Action Remedial Technology Type Process Options
Media :

(from site characterization) (for all RAOSs) (for general response actions)

Landfill Materials Protection of Human Health No Action No Action Not Applicable

Prevent human exposure to landfill Limited Action Institutional Controls - Deed restrictions
materials. - Local ordinances

Access Restrictions - Fencing

Monitoring - Monitoring of surface soil/sediment (to

' assess contaminant status)
Protection of the Environment Containment Surface Controls - Grading
- Revegetation

Minimize exposure to corroded metal ’ Cap - Soil cover
wastes. . : - Single barrier

- Double barrier

Removal and Disposal Excavation - Mechanical éxcavation
Disposal On base - Consolidation (into existing landfill)
- New landfill
Disposal Off base - RCRA Landfill
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TABLE 2-17
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL RESPONSE TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS
ACTION ‘
No Action No Action No Action No remedial actions taken. Retained as baseline for
comparison, in accordance with the
NCP.
Limited Action Institutional Land Use Administrative action used to restrict future site activities Potentially viable. Retained.
Controls Restrictions on NWS Earle within potentially contaminated area.
Activities such as excavation, or residential development
could be restricted or prohibited.
Local Ordinances Administrative actions, such as zoning by-laws and Not viable, local ordinances may not
Board of Health regulations, used to limit property use be applicable to military bases.
and activities such as well installation. Eliminated.
Access Restrictions | Fencing Security fence installed around contaminated areas to Potentially viable. Retained.
restrict access.
Monitoring ’ Surface Periodic monitoring of surface soil and sediment to Potentially viable. Retained.
Soil/Sediment evaluate contaminant presence and migration from the
Monitoring landfill.
Containment Surface Controls Grading Reshaping of topography to manage precipitation Grading of current cover material of
infiltration and surface runoff. varied thickness may not be
effective in promoting precipitation
infiltration management. Grading
would be potentially viable if
additional cover materials added.
Retained.
Revegetation Seeding and maintaining site surface to establish Potentially viable. Retained.
vegetation to minimize erosion and to promote
evapotranspiration of precipitation, thus reducing
infiltration.
2-46
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TABLE 2-17

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

PAGE 2 of 3

ACTION

GENERAL RESPONSE

TECHNOLOGY

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

Containment (continued) | Cap Soil (Permeable) Soil with a vegetative cover to prevent direct contact and | Potentially viable if direct contact
Cover minimize erosion and surface migration of contaminated and erosion are the prime threats.
soils. Offers limited effectiveness for
reducing infiltration. Retained.
Single Barrier Cap constructed with one low-permeability layer (clay or Potentially viable to prevent direct
synthetic membrane) over the site to prevent direct - contact and to reduce erosion and
contact, to minimize erosion, and to reduce leaching of infiltration. Retained.
contaminants from the landfill into groundwater.
Additional layers would be required to protect the barrier.
Composite (Double) Multi-media cap with two low-permeability layers (clay Potentially viable to prevent direct
Barrier and/or synthetic membranes) constructed over the site to | contact and to reduce erosion and
prevent direct contact and reduce leaching of landfill infiltration. Retained.
contaminants into groundwater. Provides greater
reduction in infiltration and better protection against
failure than a single-barrier cap.
Removal and Disposal Excavation Mechanical Mechanical removal of solid materials using common Potentially viable for hot spot areas if
’ Excavation construction equipment such as bulldozers, excavators, encountered. However, no hot spots
and front-end loaders. were identified at Site 10. Retained. |
Disposal Off Base RCRA Landfill Transport and disposal of excavated materials in a Technically impracticable to

RCRA-pemitted landfill.

excavate and dispose of entire
landfill, the bulk of which is metal
debris. Eliminated.
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TABLE 2-17 '
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 3 of 3
GENERAL RESPONSE TECHNOLOGY PROCESS OPTION DESCRIPTION SCREENING COMMENTS
ACTION
Removal and Disposal Disposal On Site New RCRA-Type Disposal of untreated bulk landfill materials in a specially | Technically impracticable to
(continued) Landfill constructed on-base landfill. excavate and dispose of entire

landfill, the bulk of which is metal
debris. Eliminated.

Consolidation (into Relocation of landfill materials into another on-base Technically impracticable to
existing landfill) landfill. excavate and relocate landfill.
Eliminated.
Or relocation of small, isolated quantities of
contaminated materials into an existing on-base landfill Retained for consolidating small
so that one closure action can accommodate both. quantities of contaminated materials

into existing on-base landfill.
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TABLE 2-18
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST | CONCLUSION
ACTION ‘
No Action No Action No Action Would not achieve remedial Implementable. Capital: None | Retained.
action objectives. O &M: Low ‘
Limited Action Institutional Land Use Effectiveness dependent on Can be added to Capital: Low Retained.
Controls .| Restrictions continued future enforcementto | property deed (or Base O & M: Low
prevent use of landfill for Master Plan) and is
development. No contaminant implementable.
reduction anticipated.
Access Fencing Would limit access to landfill Readily implementable; Capital: Low Retained.
Restrictions materials. No contamination numerous companies O & M: Low
reduction. available to perform
: construction.
Monitoring Surface Would allow assessment of Readily implementable; Capital: Low Retained.
Soil/Sediment landfill contaminant status. numerous companies O &M: Low
Monitoring Would enable action to be taken | with personnel and
to reduce contaminant migration. | equipment to perform
No contaminant reduction. sampling.
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TABLE 2-18

DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF 4
GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COSsT CONCLUSION
ACTION
Containment Surface Controls | Grading Would be effective in promoting Implementable, Capital: Low Retained.
precipitation runoff, thus numerous companies O & M: None
decreasing infiltration and with personnel and
potential contaminant leaching. heavy equipment to
Would be applicable to top layer | perform earth moving
of cap system. and grading.
Revegetation Would be effective in reducing Implementable; Capital: Low | Retained.
precipitation infiltration through numerous companies O &M: Low
promotion of evapotranspiration | with personnel and
and reduction of surface equipment available to
erosion. perform revegetation.
Cap Soil Would prevent direct exposure Implementable using Capital: Low | Retained.
(Permeable) to landfill materials. Would standard methods-and O &M: Low
Cover reduce precipitation infiltration readily available
and would reduce erosion of equipment.
landfill materials to adjacent
wetlands. No contaminant
reduction.
Single Barrier | Would limit infiltration. Would Implementable by Capital: Retained.
prevent exposure to standard construction Moderate
contaminated soils and surface | techniques; would O &M: Low

migration of contaminated soils.
No contaminant reduction.

require specialized, but
readily available,
equipment and
materials to install
synthetic cap.
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TABLE 2-18

DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS
OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

PAGE 3 OF 4
GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION
ACTION '

removals only)

may require treatment prior to
disposal to meet land disposal
requirements. No hot spots
were encountered at site 10.

Implementation
becomes more difficult if
excavated materials
require segregation or
treatment prior to
disposal.

Composite Same as single barrier. Second | Implementable by Capital: High | Eliminated.
(Double) impermeabie barrier would standard construction; O &M: Low
Barrier provide greater assurance would require
against cover failure. Level of specialized equipment
protection offered by composite | and materials to install
barrier cap not required at Site double barrier cap.
10 since groundwater More care required to
contamination is low and install than soil cover or -
groundwater is not used. single barrier.
Removal and Excavation Mechanical Effective method for removing Implementable with Capital: Low | Eliminated.
Disposal Excavation highly contaminated soils and standard construction O & M: None
: hot spots, none were equipment. Equipment
encountered at site 10. and resources are
‘ readily available from
various contractors.
Disposal RCRA Landfill | Effectively controls release of Implementable. Capital: Eliminated.
Offbase (for hot spot hot spot contaminants to Commercial landfill Moderate
environment. Landfill materials | facilities are available. O & M: None

DOCS\NAVY\7695\117010\SECT20U6

2-51



TABLE 2-18 :
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 10 LANDFILL MATERIALS

OU-6 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
PAGE 4 OF 4

‘GENERAL PROCESS

RESPONSE | TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY: COSsT CONCLUSION
ACTION ‘

Retained.

Disposal On Consolidation | Allows small volumes of Readily implementable Capital: Low
Base material from other isolated for small or moderate O & M: Low
locations to be consolidated and | soil volumes. No '
addressed with the majority of implementability

landfill materials. ‘ concerns.
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higher implementation costs were eliminated from further consideration. Site-specific considerations were
also factors in the elimination of candidate technologies and process options.

For the contaminated soils and landfill materials options, local ordinances were eliminated from further
consideration because this action may be difficult to implement and would not offer any greater protection
than other institutional controls. The composite cap was eliminated since it did not offer substantially

greater protectiveness than the single barrier cap and the current leaching of landfill contaminants does
not appear tb constitute a major problem.
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3.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION ALTERNATIVES

The purpose of the alternative development and screening process is to assemble an appropriate range of
possible remedial options to achieve the RAOs identified for the site. In this process, technically feasible
technologies retained for further evaluation in Section 2.0 are combined to form remedial alternatives that
provide varying levels of risk reduction.

3.1 SITE 3 - DEVELOPMENT AND SCREENING OF ALTERNATIVES

This section will discuss the rationale for development of remedial action alternatives for Site 3, describe
the assembled alternatives, and present the screening of alternatives. Detailed evaluations and costing of
the retained alternatives are presented in Section 4.0

3.1.1 Site 3 - Rationale for Development of Alternatives

Factors considered in formulating the remedial alternatives to achieve the RAOs for Site 3 are discussed
below:

Statutory and Guidance Considerations - Navy/Marine Corps policy (as stated in the Instaliation

Restoration Manual) dictates that the procedures outlined in the Nationél Oit and Hazardous Substances
Contingency Plan (NCP, 40 CFR 300.430) be followed for all IR sites. In accordance with this policy,
alternatives were developed in compliance with statutory requirements of the NCP and in consideration of

applicable EPA directives and guidance, including

. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(Interim Final), (RI/FS Guidance), OSWER Directive No. 9355.3-01, EPA/540/G-89/004,
October 1988.

. Presumptive Remedy for CERCLA Municipal Landfill Sites, OSWER Directive No. 9355.0-
49FS, September 1993.

. Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills
(Interim Guidance), OSWER Directive No. 9355.0-62FS, April 1996.

. Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill
Sites, OSWER Directive No. 9355.3-11, EPA/540/P-91/001, February 1991.

DOCS/NAVY/7695 ’ 3-1



The NCP and the EPA RI/FS guidance present a broad framework for the formulation, evaluation, and
selection of remedial alternatives for uncontrolled hazardous waste sites. The NCP encourages
development of a range of alternatives, including one or more engineering control alternatives (such as
containment), one- or more innovative treatment alternatives, and the baseline no-action alternative.
Treatment technologies are favored to address principal threats, and engineering controls are favored to

address relatively low long-term threats.

In an effort to streamline the RI/FS process dictated by the NCP and RI/FS guidance, EPA has
undertaken the presumptive remedies initiative to speed up selection of remedial actions at certain
categories of waste sites. Presumptive remedies are preferred technologies for common categories of
sites, based on historical patterns of remedy selection and EPA's scientific and engineering evaluations of
performance data on technology implementation.

EPA established containment as the presumptive remedy for municipal landfills based on the expectation
that containment would generally be appropriate for municipal landfill waste because the volume and
heterogeneity of the waste generally make treatment impracticable (OSWER Directive No. 9355.0-49FS).
Further, EPA established that the municipal landfill presumptive remedy should also be applied to all
appropriate military sites (OSWER Directive No. 9355.0-62FS). Based on the criteria presented in that
directive, the Site 3 landfill is an appropriate site for the application of the presumptive remedy for
CERCLA municipal landfills. As such, alternatives were developed and screened in accordance with the

presumptive remedy directives noted above and the guidance Conducting Remedial Investigations/

Feasibility Studies for CERCLA Municipal Landfill Sites. The resuiting alternatives development process

was streamlined to focus on containment alternatives rather than treatment.

Protection of Human Health Considerations - The RAOs for protection of human heaith specify preventing

. human exposure to the contaminated landfill materials and preventing potential exposure to contaminants
in site groundwater. The alternatives were formulated to meet these objectives.

Protection of the Environment Considerations - The RAO for protection of the environment specifies

minimizing contaminant migration to groundwater and the adjacent wetlands (surface water and

sediments). The alternatives for Site 3 contain measures to meet these objectives.

3.1.2 Site 3 - Remedial Alternatives Descriptions

This section presents detailed descriptions of the remedial alternatives for Site 3. As discussed in Section
2, no active groundwater response actions are anticipated because it appears to be minimally impacted by
landfill contents, if at all. Groundwater will not be used for potable purposes through establishment of

institutional controls [land use restrictions and Classification Exception Area (CEA) waiver]. Long-term
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groundwater monitoring is included in each Site 3 remedial alternative. The key components of
Alternatives 1 through 3 are identified on Table 3-1.

3.1.21 Site 3 - Alternative 1: No Action

The no-action alternative is developeq as a baseline case, as required by the NCP. The only activities
conducted under this alternative are monitoring to evaluate contaminant migration and a review of site
conditions and risks every 5 years. The purpose of the alternative is to evaluate the overall human health
and environmental protection provided by the site in its present state. Under this alternative, no remedial

actions would be taken to protect human health or the environment.
Under the no-action alternative, no measures would be implemented to prevent potential human or animal
exposure to landfill materials or site groundwater or to mitigate contaminant migration to the environment.

Key components of Alternative 1 are identified on Table 3-1 and described below.

Existing Features - Currently, site features offer limited protection of human health and the environment.

The main protective feature is a sandy soil cover that reduces the potential for human and animal contact
with landfill materials. The cover is moderately vegetated with grasses and scrub pines that serve to
reduce infiltration of precipitation into landfill materials and limit surface runoff and erosion. Where present
and in good condition, the vegetation may reduce precipitation infiltration and surface runoff. The cover is
present over the majority of the landfill; however, erosion of the cover and exposed debris are evident in
some areas.

Because no actions would be conducted under Alternative 1 to maintain or cover the landfill, the landfill
surface may continue to erode, potentially exposing more contaminated materials, and potentially

increasing infiltration.

Long-Term Monitoring - Under Alternative 1, three new downgradient wells would be installed. The

groundwater, surface water, and wetland sediment would be sampled periodically to monitor the migration
of contaminants from the landfill and the potential impacts to downgradient areas. The data collected

would be evaluated during the 5-year review period.

For the purpose of costing, it is assumed that groundwater samples would be collected from the three new
monitoring wells, along with the eight existing monitoring wells, and the samples would be analyzed for
site-specific contaminants (metals). Surface water and sediment would be collected from three locations:
within the adjacent wetlands and would be analyzed for metals. The sampling results would be evaluated
to assess whether there have been changes in contaminant status and to determine whether additional
response actions are warranted.
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TABLE 3-1

SITE 3 - REMEDIAL ALTERNATIVE COMPONENTS
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE

KEY COMPONENTS OF ALTERNATIVE

1 | No Action

Long-term periodic groundwater, surface water,
and sediment monitoring
Five-year reviews

2 | Limited Action

Fencing

Institutional controls (land use restrictions, CEA*)
Long-term periodic groundwater, surface water,
and sediment monitoring

Five-year reviews

3 | Capping, Institutional Controls
and Long-Term Monitoring

Pre-design investigations

Site preparation

Site grading

Single-barrier cover system

Fencing

Institutional controls (land use restrictions, CEA*)
Long-term operation and maintenance
Long-term periodic groundwater, surface water,
and sediment monitoring

Five-year reviews

Notes:

* Classification Exception Area pursuant to the New Jersey Groundwater Quality Standards (N.J. A.C 7:9-6) would be established

for groundwater that does not meet state groundwater quality standards.
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Five-Year Reviews - Since contaminants remain on the site, a review of site conditions and risks would be

conducted every 5 years, as required by CERCLA. The reviews would consist of evaluation of analytical
and hydrogeologic data, assessing whether contaminant migration has increased, and determining

whether human or ecological receptors or natural resources are at risk.

3.1.2.2 Site 3 - Alternative 2: Limited Action (Cover, Grading, Institutional Controls, Access
Restrictions, and Long-Term Monitoring)

Alternative 2 was developed as an option that relies on containment, access restrictions, and institutional
controls to limit exposures to site risks. This alternative does not employ treatment or containment to
address site contamination.

Any exposed debris and the remnants of a former skeet range would be removed and additional cover
material would be placed to grade the site to encourage runoff. Restrictions would be attached to the
Station Master Plan (access restrictions) to limit future uses of the site to prevent disturbance of the soil
cover or direct contact with contaminated media. A fence would be erected around the landfill to limit
access to the site, to restrict human contact with contaminated landfill materials, and to protect the
integrity of the cover. Figure 3-1 presents a plan view of conceptual design of Alternative 2. Long-term
periodic monitoring would be conducted to assess contaminant status and potential threats to human
health and the environment. Since wastes would be left in pléce, site conditions and risks would be
reviewed every 5 years. Key components of Alternative 2 are identified on Table 3-1 and described
below.

Existing Features - Existing site features offer limited protection of human health and the environment.

The main protective feature is a sandy soil cover that reduces the potential for human and animal contact

- with landfill materials. The cover is moderately vegetated with grasses and scrub pines that serve to

reduce infiltration of precipitation into landfill materials and limit surface runoff and erosion. Where present
and in good condition, the vegetation may reduce precipitation infiltration and surface runoff. Actions to
maintain the cover of the landfill would be conducted under Alternative 2.

Pre-Design Investigations and Activities - Pre-design invéstigations would be conducted to collect

topographic, chemical, and geologic data needed for the cover system design. A topographic survey of
the site would be performed to collect accurate elevation and contour data for use in the cover system
design.

Site Preparation - The site has not been used for many years and is moderately vegetated with grasses
and pine trees. Clearing and grubbing of the vegetative growth may be necessary in parts of the site to
prepare for cover placement. However, where possible the additional cover and grading will be placed
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around the existing trees. Silt fences or staked hay bales would be required to minimize erosion effects
while the trees and vegetation are being removed. Silt barriers would be placed at the perimeter of the
level portions of the landfill and at the toe of the landfill area to prevent silt and soil movement to
downslope areas and properties.

Site Grading - Grading of the landfill area would be completed Without removal of site vegetation, where
possible. Compaction of the soils and landfill materials would be performed as needed. The appropriate
slopes for the cover (to facilitate drainage) would be determined as part of the cover system design.

The final surface slope of landfill cover should havé a slope of between three percent (3V:100H) and 5
percent (5V: 100H) to ensure slope stability, control erosion, and allow compaction, seeding, and
revegetation of the cover materials. The final slope would also promote precipitation runoff while inhibiting
erosion or infiltration.

Institutional Controls - Under Alternative 2, access restrictions would be enacted to limit future use of the

landfill property. Restrictions would be placed on future activities that could result in increased human
exposure to contaminated landfill materials or increased erosion and contaminant migration. Restricted
activities would include excavation, vehicular traffic (off-road vehicles and dirt bikes), and use of untreated
groundwater for drinking water.

Because site ground;fvater does not meet New Jersey groundwater quality standards, a CEA pursuant to
N.J.A.C 7:9-6 would be established to provide the state official notice that the constituent standards will
not be met for a specified duration and to ensure that use of groundwater in the affected area is
suspended until standards are achieved.

Fencing - The entire landfill area would be fenced to limit human access to contaminated soils and landfill
materials. An estimated 2,500 linear feet of 6-foot-high chain-link fence would be required to encircle the
landfill area.” The fencing would also limit animal intrusion into the landfill area, thus reducing exposure of
biota to contaminated materials. However, fencing would not restrict access to birds or small, burrowing
animals that may be at the greatest risk from exposure to contaminants within the landfil. One gate would
provide access. The fencing would be inspected and repaired annually.

Long-Term Monitoring - Under Alternative 2, three new downgradient wells would be installed. The
grouhdwater, surface water, and wetland sediment would be sampled periodically to monitor the migration
of contaminants from the landfill and the potential impacts to downgradient areas. The collected data
would be evaluated ddring the S-year review period.
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For the purpose of costing, it is assumed that groundwater samples would be coilected from the three new
monitoring wells, along with the eight existing monitoring wells, and the samples would be analyzed for
site-specific contaminants (metals). Surface water and sediment would be collected from three locations
within the adjacent wetlands and would be analyzed for metals. The sampling results would be evaluated

to assess whether there have been changes in contaminant status and to determine whether additional

response actions are warranted.

Five-Year Reviews - Since contaminants remain on the site, a review of site conditions and risks would be

conducted every 5 years, as required by CERCLA. The reviews would consist of evaluating analytical and
hydrogeologic data, assessing whether contaminant migration has increased, and determining whether

human or ecological receptors or natural resources are at risk.

3.1.23 Site 3 - Alternative 3: Capping, Institutional Controls, and Long-Term Monitoring

Alternative 3 relies on containment and institutional controlé to limit exposures to site-related contaminants
and minimize migration of contaminants to groundwater and surface water. Active treatment is not
employed to address site contamination. Over time, the minimal metal contaminants in groundwater will
likely gradually decrease through adsorption, dispersion, and precipitation. Contaminant concentrations in
groundwater will also decrease as a result of reduced infiltration of precipitation through contaminated
landfill materials. '

A low-permeability cover system that complies with federal and state regulatory requirements would be
used to prevent potential human and animal contact with contaminants in landfill materials, limit
contaminant leaching to groundwater, and minimize contaminant migration via surface runoff and erosion.
The cover system would be installed over all former landfill areas of the site. Access restrictions would be
enacted to limit future uses of the site that may result in disturbance of the cover or direct contact with
contaminated media.

Long-term periodic monitoring would be conducted to assess contaminant status and potential threats to
human health and the environment. Since wastes would be left in place, site conditions and risks would

be reviewed every 5 years. Key components of Alternative 3 are identified on Table 3-1 and described
below. '

Pre-Design Investigations and_Activities - Pre-design investigations would be conducted to collect
topographic, chemical, and geologic data needed for the: cover system design. A topographic survey of

the site would be performed to collect accurate elevation and contour data for use in the cover system
design.
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A geotechnical field evaluation of the landfill may be necessary to evaluate the stability and settling
characteristics of the landfill to determine whether actidns are required to minimize future differential
settling of landfill contents that could damage the cover system. However, settling concerns are likely to
be minimal because the landfill has been inactive since 1968.

Site Preparation - The site has not been used for many years and is moderately vegetated with grasses

and pine trees. Clearing and grubbing of the vegetative growth would be necessary to prepare the site for

capping. Silt fences or staked hay bales would be required to minimize erosion effects while the trees and
vegetation are being removed. Silt barriers would be placed at the perimeter of the level portions of the

landfill and at the toe of the landfill area to prevent silt and soil movement to downslope areas.

Site_Grading - Grading of the landfil area would be required following removal of site vegetation.
Compaction of the soils and landfill materials would be performed as needed. The appropriate slopes for
the base of the cover (to facilitate drainage) would be determined as part of the cover system design.

Cover System Placement - A low-permeability cover system would be designed and installed to prevent
human and animal exposures to landfill contaminants, to reduce infiltration and resulting metals leaching
into groundwater, and.to prevent migration of contaminants by wind and surface runoff. The cover design
would include an imperrheable layer (e.g., membrane or geocomposite clay) and generally meet RCRA
Criteria for Mhnicipal Solid Waste Landfills (40 CFR 258). .

For the purpose of this focused FS, a single-barrier cover system was selected as the representative

‘capping option. Figure 3-2 presents a plan view of conceptual design of the cover. A cross section of a

conceptual cover system is presented on Figure 3-3. Descriptions of the individual cover layers are
summarized as follows, from bottom to top:

Subgrade - The base layer of the cover system should be a well-compacted and smooth surface
of sufficient thickness to prevent puncture of the barrier layer by landfill materials. The subgrade
may be a well-graded sand and gravel. A geotextile material may be used above the subgrade to
separate the sand and gravel from the layers above.

Gas Vent System - A gas vent system would be installed only if a pre-design investigation

concludes that one is necessary. Because the landfill has been out of use for nearly 30 years and

was covered with permeable cover materials, the need for a gas venting system is not anticipated.

Barrier Layer - This layer would be designed to minimize precipitation infiltration into the landfill
materials. In accordance with applicable regulations and guidance, a barrier with a maximum
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permeability of 1 x 10 cm/s, consisting of a minimum of 1 foot of compacted clay or a

geomembrane at least 30 mil thick, or the equivalent, would be used.

For. this FS, a geomembrane barrier would be selected as the representative barrier layer.
Geomembranes can be installed more efficiently than a compacted clay layer and are less
sensitive to extreme weather conditions. The geomembrane may be a flexible membrane liner
(FML) composed of low-density synthetics for tolerating subsidence-induced strains. A 40-mil
thick FML is proposed due to its improved survivability during construction over 30 mil FML.

Drainage Layer - A drainage layer would be installed to prevent the accumulation of water above
the barrier layer that could damage the geomembrane or cause erosion of the top layer. The
drainage layer would promote the removal of water to areas outside the cover. For the FS, it is
assumed that a gravel drainage layer would be used to channel infiltration to toe drains located at
the perimeter of the cover system. Precipitation infiltration that reaches this layer would ultimately
be discharged to the wetlands north and west of the site. 4

Top Layer - The objective of this layer is to protect the cover from erosion by rain or wind and
from burrowing animals. A minimum of 2 feet of uniform compacted soil would be placed over the
drainage layer. The top layer would be vegetated with permanent plant species such as grasses
and legumes to minimize erosion. Trees, woody shrubs, and other deep rooted plants that might

penetrate the low-permeability layer would be prevented from growing on the cover.

The final surface slope of the cover system should be between three percent (3V:100H) and 5
percent (5V: 100H) to ensure slope stability, control erosion, and allow compaction, seeding, and
revegetation of the cover materials. Side slope would not be greater than 33 percent. The final
slope would also promote precipitation runoff while inhibiting erosion or infiltration. Surface run-on
and runoff controls would be required to channel run-on and runoff, via drainage swales or
trenches, to surface drains located on the perimeter of the cover system for ultimate discharge to
the adjacent wetlands. |

The final slopes and materials to be used in the cover system would be determined during the

engineering design. The capped area is expected to encompass all landfill materials.

Security Fencing - Security fencing would be installed to deter human and animal entry into the landfill
area to protect the integrity of the cover. The fence is expected to be 6-fooit-high chain-link fence, with
galvanized steel posts installed at 8-foot intervals. A locking gate would be installed.
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Institutional Controls - After the construction of the cover, access restrictions would be used to significantly

limit the future activities that could result in intrusion into and possible damage of the cover and accidental
exposure to the landfill wastes. Restricted activities would include excavation, excessive vehicular traffic

(off-road vehicles and dirt bikes), and use of untreated groundwater for drinking water.

Because site groundwater does not meet New Jersey groundwater qdality standards, a CEA pursuant to

N.J.A.C 7:9-6 would be established to provide the state official notice that the constituent standards will
not be met for a specified duration and to ensure that use of groundwater in the affected area is
suspended until standards are achieved.

Operation and Maintenance - To ensure the proper functioning and protectiveness of the cover system,

routine mowing, maintenance, and repairs of the fencing, runoff and drainage systems, gas vent system (if
needed), and the cover system would be required.

Long-Term Monitoring - Under Alternative 3, three new downgradient wells would be installed. The

groundwater, surface water, and wetland sediment would be sampled periodically to monitor the migration
of contaminants from the landfill and the potential impacts to downgradient areas. The collected data

would be evaluated during the 5-year review period.

For the purpose of costing, it is assumed that groundwater samples would be collected from the three new
monitoring wells, along with the eight existing monitoring wells, and the samples would be analyzed for
site-specific contaminants (metals). Surface water and sediment collected from three locations within the
adjacent wetlands would be analyzed for metals. The sampling results would be evaluated to assess
whether there have been changes in contaminant status and to determine whether additional response
actions are warranted. '

Five-Year Reviews - Because contaminants remain on the site, a review of site conditions and risks would
be conducted every 5 yeafs, as required by CERCLA. The reviews would consist of evaluation of
analytical and hydrogeologic data and assessing whether contaminant migration has increased and
whether human or biological receptors or groundwater res‘ources are at risk. '

343 Site 3 - Alternatives Screening

In this section, alternatives are evaluated generally with regard to effectiveness, implementability, and cost

to further determine the most plausible array of remedial alternatives for Site 3. The screening is
presented in Table 3-2. )
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TABLE 3-2

SITE 3 - SCREENING OF REMEDIAL ALTERNATIVES
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

migration to the environment.
Groundwater use would be restricted.
No reduction of toxicity or volume of
contaminants.

available.

ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS
1| No Action: Provides no additional protection of Readily implementable. No technical | Capital: none | Retained as baseline
(long-term human health or the environment. or administrative difficulties. O&M: low alternative in accordance
monitoring, 5-year Does not reduce potential for human with NCP.
reviews) exposure to landfill or groundwater
contaminants. Does not reduce
contaminant migration in the
environment. No reduction in toxicity,
mobility, or volume of contaminants.
21| Limited Action Provides some protection of human Readily implementable. No technical | Capital: low | Relative to Alt. 1, provides
(Cover, grading, health through covering, fencing, and or administrative difficulties. O&M: low additional human health
institutional controls, | institutional controls. Restricted protectiveness.
access restrictions, groundwater use. No reduction in Retained.
long-term monitoring | toxicity, mobility, or volume of
and 5-year reviews) | contaminants.
3| Capping, Institutional | Protects human health and the Readily implementable. No technical | Capital: Groundwater contaminants
Controls, and Long- | environment. Capping contaminated or administrative difficulties. moderate would decrease gradually
Term Monitoring landfill materials prevents direct contact | Personnel and materials necessary O&M: over time at a rate faster
exposure and minimizes contaminant to implement alternative are widely moderate than Aiternative 2.

Retained.
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3.2 SITE 10 - DEVELOPMENT AND SCREENING OF ALTERNATIVES

This section will discuss the rationale for development of remedial action aiternatives for Site 10, describe
the assembled alternatives, and present the screening of alternatives. Detailed evaluations and costing of

the retained alternatives are presented in Section 4.0

3.2.1 Site 10 - Rationale for Development of Alternatives

Factors considered in formulating the remedial alternatives to achieve the RAOs for Site 10 are discussed

below:

Statutory and Guidance Considerations - Navy/Marine Corps policy (as stated in the Installation

Restoration Manual) dictates that the procedures outlined in the National Oil and Hazardous Substances
Contingency Plan (NCP, 40 CFR 300.430) be followed for all IR sites. In .accordance with this policy,
alternatives were developed in compliance with statutory requirements of the NCP and in consideration of
applicable EPA directives and guidance, including ’

. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA

(Interim Final), (RI/FS Guidance), OSWER Directive No. 9355.3-01, EPA/540/G-89/004,
October 1988. :

. Presumptive Remedy for CERCLA Municipal Landfill Sites, OSWER Directive No. 9355.0-
49FS, September 1993.

. Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills
(Interim Guidance), OSWER Directive No. 9355.0-62F S, April 1996.

. Conducting Remedial_Investigations/Feasibility Studies for CERCLA Municipal Landfill
Sites, OSWER Directive No. 9355.3-11, EPA/540/P-91/001, February 1991.

The NCP and the EPA RI/FS guidaﬁce present a broad framework for the formulation, evaluation, and
selection of remedial alternatives for uncontrolled hazardous waste sites. The NCP encourages
development of a range of alternatives, including one or more engineering control alternatives (such as
containment), one or more innovative treatment alternatives, and the baseline no-action alternative.
Treatment technologies are favored to address principal threats, and engineering controls are favored to
address relatively low long-term threats.
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In an effort to streamline the RI/FS process dictated by the NCP and RI/FS guidance, EPA has
undertaken the presumptive remedies initiative to speed up selection of remedial actions at certain
categories of waste sites. Presumptive remedies are preferred technologies for common categories of

sites, based on historical patterns of remedy selection and EPA’s scientific and engineering evaluations of
performance data on technology implementation.

EPA established containment as the presumptive remedy for municipal landfills based on the expectation
that containment would generally be appropriate for municipal landfill waste because the volume and
heterogeneity of the waste generally make treatment impracticable (OSWER Directive No. 9355.049FS).
Further, EPA established that the municipal landfill presumptive remedy should also be applied to all
appropriate military sites (OSWER Directive No. 9355.0-62FS). Based on the criteria presented in that
directive, the Site 10 landfill is an appropriate site for the application of the presumptive remedy for
CERCLA municipal landfills. As such, alternatives were developed and screened in accordance with the
presumptive remedy directives noted above and the guidance Conducting Remedial Investigations/
Feasibility Studies for CERCLA Municipal Landfill Sites. The resulting alternatives development process
was streamlined to focus on containmént alternatives rather than treatment,

Protection of Human Health Considerations - The RAOs for protection of human health specify preventing

potential human exposure to the contaminated landfill materials. The alternatives were formulated to meet
this objective.

Protection of the Environment Considerations - The RAO for protection of the environment specifies

minimizing exposure to exposed corroded metal wastes. The alternatives for Site 10 contain measures to
meet this objective.

3.2.2 Site 10 - Remedial Alternatives Descriptions

This section presents detailed descriptions of the source control alternatives. As previously presented, no
active groundwater response actions are anticipated based on the evaluation of current site conditions.
The key components of Alternatives 1 through 3 are identified on Table 3-3.

3.2.21 Site 10 - Alternative 1: No Action

The no-action alternative is developed as a baseline case, as required by the NCP. The only activities
conducted under this aiternative are monitoring to evaluate contaminant migration and a review of site
conditions and risks every 5 years. The purpose of the -alternative is to evaluate the overall human health
and environmental protection provided by the site in its present state. Under this alternative, no remedial
actions would be taken to protect human health or the environment.
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- TABLE 3-3

SITE 10 - REMEDIAL ALTERNATIVE COMPONENTS
OU-6 FEASIBILITY STUDY - '
NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE

KEY COMPONENTS OF ALTERNATIVE

1 | No Action

No actions would be performed

2 | Limited Action

Fencing .
Institutional Controls (land use restrictions)

3 | Covering and Institutional
Controls

Pre-design investigations

Site preparation

Site grading

Pavement cover system

Fencing

Institutional controls (land use restrictions)
Long-term operation and maintenance
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Under the no-action alternative, no measures would be implemented to prevent potential human or animal
exposure to landfill materials or site groundwater or to mitigate contaminant migration to the environment.
Key components of Alternative 1 are identified on Table 3-3 and described below.

Existing Features - Currently, site features offer limited protection of human health and the environment.

The main protective feature is a sandy soil cover that reduces the potential for human and animal contact
with landfill materials. The cover is moderately vegetated with grasses and scrub pines, that serve to
reduce infiltration of precipitation into landfill materials and limit surface runoff and erosion. Where present
and in good condition, the vegetation may reduce precipitation infiltration and surface runoff. The cover is
present over the majority of the landfill; however, erosion of the cover and exposed debris are evident on
some areas of the landfill. Because no actions would' be conducted under Alternative 1 to maintain or

cover the landfill, the landfill surface would continue to erode, potentially exposi.ng more landfilled
materials.

3.2.2.2 Site 10 - Alternative 2: Limited Action (Institutional Controls and Access
Restrictions)

Alternative 2 was developed as an option that relies on access restrictions and institutional controls to limit

. exposures to landfilled metals. This alternative does not employ treatment or containment to address site
contamination.

Restrictions would be attached to the property title and/or the Base Master Plan (access restrictions) to
limit future uses of the site that may result in disturbance of the existing soil cover or direct contact with
landfilled materials. A fence would be erected around the landfill to limit access to the site, to restrict
human contact with landfi materials, and to protect the integrity of the existing cover. Figure 3-4 presents
a plan view of conceptual design of Alternative 2. Long-term periodic inspections would be conducted to
assess contaminant status and Potential threats to human health and the environment. Since wastes
would be left in place, site conditions and risks would be reviewed every 5 years. Key components of
Alternative 2 are identified on Table 3-3 and described below.

Existing Features- Because no actions would be conducted to maintain or further cover the landfill, the

landfill surface would continue to erode, potentially exposing more landfill materials.

Institutional Controls - Under Alternative 2, access restricfions would be enacted to limit future use of the
landfill property. Restrictions would be placed on future activities that could result in increased human
exposure to contaminated landfill materials or increased erosion and contaminant migration. Restricted
activities would include excavation and vehicular traffic (off-road vehicles and dirt bikes).
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Fencing - The entire landfill area would be fenced to limit human access to contaminated soils and landfill
materials. An estimated 1,500 linear feet of 6-foot-high chain-link fence would be required to encircle the
landfill area. The fencing would also limit animal intrusion into the landfill area, thus reducing exposure of
biota -to contaminated materials. However, fencing would not restrict access to birds or small, burrowing
animals that may be at the greatest risk from exposure to contaminants within the landfill. One gate would
provide access. The fencing would be inspected and repaired annually.

3.2.2.3 Site 10 - Alternative 3: Cover and Institutional Controls

Alternative 3 relies on containment and institutional controls to limit exposures to landfilled materials.

Active treatment is not employed to address site contamination.

A pavement cover system would be used to prevent potential human and animal contact with landfill
materials. The éover system would be installed over all former landfill areas of the site. Access
restrictions would be enacted to limit future uses of the site that may result in disturbance of the cover or
direct contact with landfill materials. Key components of Alternative 3 are identified on Table 3-3 and
described below.

Pre-Design_Investigations and Activities - Pre-design investigations would be conducted to collect

topographic, chemical, and geologic data needed for the cover system design. A topographic survey of
the site would be performed to collect accurate elevation and contour data for use in the cover system
design. A limited test pit investigation would be performed to confirm the boundaries of the landfill.

A geotechnical field evaluation of the landfill may be necessary to evaluate the stability and settling
characteristics of the landfill to determine whether actions are required to minimize future differential
settling of landfill contents that could damage the cover system. However, settling concerns are likely to
be minimal because the landfill has been inactive since 1965.

Site Preparation - The site has not been used for many years and is moderately vegetated with grasses

and pine trees. Clearing and grubbing of the vegetative growth would be necessary to prepare the site for
covering. Silt fences or staked hay bales would be required to minimize erosion effects while the trees
and vegetation are being removed. Silt barriers would be placed at the perimeter of the level portions of
the landfill and at the toe of the landfill area to prevent siit and soil movement to downslope areas.

Site Grading - Grading of the landfill area would be required following removal of site vegetation.

Compaction of the soils and landfill materials would be performed as needed. The appropriate slopes for
the base of the cover (to facilitate drainage) would be determined as part of the cover system design.
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Cover System Placement - A pavement cover system would be designed and installed to prevent human

and animal exposures to landfill material contaminants and to prevent migration of contaminants by wind
and surface runoff

Since the waste materials disposed of at Site 10 are similar to construction/demolition debris
(predominantly metals and other inert materials), a pavement cover system was selected as the covering
option. The landfill received primarily steel and aluminum containers. Figure 3-5 presents a plan view of
conceptual design of the cover. A cross section of a conceptual cover system is presented on Figure 3-6.
Descriptions of the individual cover layers are summarized as follows, from bottom to top:

Subbase - The subbase layer of the cover system should be a well-compacted and smooth
surface to provide a stabilized layer for the base layer. The subbase layer would be existing

subgrade soil and/or borrow material.

" Base - The base layer of the cover system should be a well-compacted in one or more layers and
provide a smooth surface for the barrier/top layer (pavement). The base layer would be graded

crushed rock, gravel, and soil cement.

Barrier/Top Layer - This surface layer would be designed to reduce precipitation infiltration into the
fandfill materials. The layer would be 2 inches of asphalt or the equivalent to protect the landfill
from erosion by rain or wind and from burrowing animals. This cover would aliow the use of the
site as a storage yard while reducing fhe infiltration through the landfill.

The final surface siope of the cover system in the landfill area would slope gently to a series of
perimeter stormwater drains. Stormwater from the paved area would be discharged to the
adjacent drainage ways. The final slopes and materials to be used in the cover system would be

determined during the engineering design. The capped area is expected to encompass all landfill
materials. ‘ '

Security Fencing - Security fencing would be installed to deter human and animal entry into the landfill
area. The fence is expected to be 6-foot-high chain-link fence, with galvanized steel posts installed at 8-

foot intervals. A locking gate would be installed.

Institutional Controls - After the construction of the cover, access restrictions would be used to significantly

limit the future activities that could result in intrusion into and possible damage of the cover and accidental
exposure to the landfill materials. Restricted activities would include excavation.
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Operation and Mainténance - To ensure the proper functioning and protectiveness of the cover system,

routine maintenance and repairs of the fencing, runoff and drainage systems, and the cover system would
be required.

3.2.3 Site 10 - Alternatives Screening

In this section, alternatives are evaluated generally with regard to effectiveness, implementability, and cost
to further determine the most plausible array of remedial alternatives for Site 10. The screening is
presented in Table 3-4.
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, TABLE 34
SITE 10 - SCREENING OF REMEDIAL ALTERNATIVES
OU-6 FEASIBILITY STUDY '
NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS
1| No Action : Provides no additional protection of Readily implementable. No technical | Capital: none | Retained as baseline
human health or the environment. or administrative difficulties. 'O&M: none alternative in accordance
Does not reduce potential for human with NCP.
exposure to landfill materials. Does not Retained.
reduce contaminant migration in the ‘
environment. No reduction in toxicity,
- mobility, or volume of contaminants.
2| Limited Action Provides little added protection of Readily implementable. No technical | Capital: low | Relative to Alt. 1, provides
(Institutional controls | human health through fencing and or administrative difficulties. O&M: low minimal additional
and access institutional controls. Does not reduce protectiveness for additional
restrictions) contaminant migration to the cost.
environment. No reduction in toxicity, ‘ Eliminated.
mobility, or volume of contaminants.
3] Covering and Protects human health and the Readily implementable. No technical | Capital: Retained.
Institutional Controls | environment. Covering landfill materials | or administrative difficulties. moderate
prevents direct contact exposure. No Personnel and materials necessary O&M:
reduction of toxicity or volume of to implement alternative are widely moderate
contaminants. available.
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4.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

This section contains the detailed evaluation of the remedial alternatives that were retained after the

screening of alternatives in Section 3.0. In accordance with the EPA RI/FS guidance, each alternative is

evaluated with respect to seven criteria: overall protection of human health and the environment; compliance
with ARARs; long-term effectiveness and permanence; reduction of toxicity, mobility, and volume through
treatment; short-term effectiveness; implementability; and cost. Site 3 alternatives are evaluated in Section

4.1; Site 10 alternatives are evaluated in Section 4.2.
4.1 INDIVIDUAL ANALYSIS OF SITE 3 ALTERNATIVES

Detailed evaluations of the three Site 3 remedial alternatives retained for further evaluation are presented in

this section. Detailed cost estimates and assumptions for each alternative are presented in Appendix A.

4.1.1 Site 3 - Alternative 1: No-Action

The no-action alternative was developed as a baseline case, as required by the NCP. The only activities
conducted under this alternative are periodic monitoring -and evaluation of contaminant migration and a
review of site conditions and risks every 5 years.

Overall Protection of Human Health and the Environment

The no-action alternative would not provide protection of human health or the environment. Contaminants
within the landfill materials would not be remediated or isolated and would continue to pose risk and
adversely impact the environment.

Because precipitation would continue to infiltrate the landfill, the contaminants remaining in the landfill mass
would continue to leach into the groundwater, causing continued exceedence of state GWQS and potentially
affecting downgradient portions of the aquifer. Under a future residential land use scenario, exposure to
contaminated groundwater beneath the site would pose potential non-carcinogenic risks at or above the
'EPA’s conservative target risk range. Alternative 1 does not include lmplementatlon of institutional
controls to restrict use of contaminated groundwater in the event of future change in Iand or groundwater

use.

The potential heaith risks from direct exposure to landfill contaminants were not quantified in the Rl; however,
it is conservatively assumed that direct exposure to landfilled materials may pose health risks to humans and
animals. Presently, most of the surface is covered with soil and vegetation, but exposed debris and scared
areas are evident on parts of th landfil. Over time, as the landfill surface erodes, more contaminated
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subsurface materials may be exposed and become available for direct contact, resuiting in increased human
health and ecological risks. Addiiionally, increased migration of contaminated soils to the adjacent surface
water and wetlands may result from surface runoff and wind erosion.

Long-term periodic monitoring of groundwater, surface water, and sediment would make it possible to
evaluate site conditions and risks. Frequency of monitoring can be set so that impacts on downgradient
receptors may be identified early enough to provide additional protection of human health or the environment.

Compliance with ARARs

Alternative 1 would not comply with federal and state municipal landfill post-closure requirements (40 CFR
258.61 and N.J.A.C. 7:26-2A 9] for routine maintenance and repair of the existing cover, but it would comply

with long-term monitoring requirements through the annual monitoring and evaluation of groundwater,
surface water, and sediment monitoring requirements.

Because groundwater beneath Site 3 exceeds groundwater quality criteria (GWQC) specified in the New
Jersey GWQS [N.J.A.C. 7:9-6] and no actions would be taken to reduce contaminant concentrations or

establish a CEA, Alternative 1 would not comply with these standards.

Long-Term Effectiveness and Permanence

Since no remedial actions would occur under Alternative 1, the current and future threats to human health
and the environment would remain.

The Site 3 human health risk assessment concluded that, under a future residential land use scenario,
ekposure to contaminated groundwater beneath the site would result in a potential non-carcinogenic risk
HI greater than 1. This estimated risk exceeds the conservative EPA target risk guideline for non-
carcinogenic exposure. Because no actions would be taken to reduce contaminant leaching to
groundwater and no institutional controls would be implemented to prohibit use of untreated contaminated
groundwater, the risk- to potential future residential users of the groundwater would remain. The
groundwater underlying Site 3 is not currently used as a potable water supply and there are no existing
plans for its use; however, public non-community wells and domestic wells are situated elsewhere on or

near NWS Earle. If site land and groundwater usage changes in the future, potential residential users of
groundwater would not be protected.

The potential health risks from direct exposure to landfill contaminants were not quantified in the RI; however,
it is conservatlvely assumed that landfiled materials may pose health risks to humans and ecological
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receptors. Because this alternative includes no controls to prevent deterioration of the landfill surface, over
time, surface soils would likely erode, exposing landfill materials and potentially increasing the human heaith
and ecological risks posed by direct contact with landfill materials. Erosion of the landfill surface would also -
result in increased migration of contaminants to the adjacent surface water and wetlands through wind and
surface runoff.

Under ambient conditions, a gradual reduction and degradation of some of the contaminants in landfill
materials and site groundwater may occur, however, the process is likely to take many years. Five-year
reviews would be required to assess whether threats or risks are increasing or abating with time in light of

future land use or changes in the conditions at the site.

No controls would be used to manage the landfil mass under the no-action alternative; therefore, the
evaluation of the adequacy and reliability of controls is not applicable.

Reduction of Toxicity, Mobility, or Volume Through Treatment

The no-action alternative would not reduce the tdxicity, mobility, or volume of contamination through

treatment, since no treatment is used to address the contaminated landfill materials.

Short-Term Effectiveness

Since no response actions would occur, implementation of the no-action alternative would not pose additional
short-term risks to station personnel or the local community. Short-term risks to workers conducting long-
term monitoring would bé mitigated by use of appropriate procedures and personal protective equipment
(PPE). Current risks would remain unabated. None of the RAOs would be achieved.

Implementability

Since no response activities would occur, the no-action alternative is readily implementable. The technical
feasibility criteria, including constructibility, operability, and reliability, are not relevant to this éltemative.
Monitoring to assess contaminant status would pose no implementability concems. Additional actions can be
easily implemented in the future, if warranted.

Permits would not be required under Alternative 1. Coordination with other agencies may be required as part

of the long-term monitoring and 5-year review processes.
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Regulatory personnel and environmental specialists are-readily available to perform the environmental

monitoring and 5-year reviews effectively.

Cost

Capital costs for the no-action altenative total $41,400. The average annual O&M cost for long-term
monitoring is $17,500 and 5-year reviews are $15,500 per event. Over a 30-year period, the net present-
worth cost is $291,000 (at a 7 percent discount rate).

41.2 Site 3 - Alternative 2: Limited Action, Covering, Grading, Institutional Controls, and
Long-Term Monitoring

Alternative 2 relies on containment and institutional controls to achieve RAOs. After limited removal of
protruding landfill materials, scarred or bare areas would receive additional cover and revegetation to
prevent potential human and animal contact with contaminants in the landfill materials, limit contaminant
leaching to groundwater, and minimize contaminant migration via surface runoff and erosion. The
perimeter of the landfill would be fenced to limit access to the covered area. Access restrictions would be
placed to limit future uses of the site that may result in disturbance of the soil cover or direct contact with
contaminated media and to prohibit the use of untreated groundwater as drinking water. Over time, as a
result of reduced leaching of contaminants from the landfill, groundwater contamination is expected' to
gradually decrease by chemical and physical mechanisms. Long-term, periodic monitoring and 5-year
reviews would assess contaminant status and potential threats to human health and the environment. The
key components of Alternative 2 are identified on Table 3-1.

Overall Protection of Human Health and the Environment

Alternative 2 would provide protection of human health and the environment by preventing direct exposure to
contaminated landfill materials, reducing contaminant migration from the landfill into the environment, and
instituting restrictions on use of site groundwater.

Although the potential health risks from direct exposure to landfill contaminants were not quantified in the R,
it is conservatively assumed that direct exposure to landfilled materials may pose health risks to humans and
animals. These risks would be reduced by installation of additional cover over the landfil. Because the
additional cover would effectively eliminate the direct exposure pathway, the direct contact risks would be
eliminated, provided that the cover was properly maintained. The additional cover would also prevent
contaminant migration to the environment by surface runoff and wind erosion.
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Alternative 2 would also reduce the risks posed by future use of site groundwater. The human health risk
assessment concluded that site groundwater poses non-carcinogenic risks exceeding EPA’s target risk
range under a future residential exposure scenario. Covering, grading, and revegetating bare areas of the
landfill would reduce infiltration of precipitation into the landfill, thereby reducing contaminant leaching from
the landfill materials to the uhderlying groundwater. Reducing leaching of contaminants from the landfill into
the underlying groundwater would eventually result in a decrease of grbundwater contaminant concentrations
to acceptable levels (GWQSs), reducing the long-term risk posed by future use of site groundwater.
Implementing access restrictions‘and establishing the site as a groundwater CEA would provide interim

protection by prohibiting use of the aquifer until GWQSs are achieved.

Fencing and access restrictions would provide additional long-term protection by limiting access to the
capped area and restricting activities that could damage or intrude into the cover system and contaminated
media.

The long-term periodic monitoring program would allow the responsible agency to monitor the quality of
groundwater leaving the site, assess potential impacts to downgradient receptors, and determine whether

additional remedial actions are necessary.

Use of engineering controls to minimize generation of fugitive dusts and vapors and proper use of PPE by
site workers would effectively minimize short-term risks to the local community and workers posed by
implementation of this alternative.

Compliance with ARARs

|h1plementation‘ of Alternative 2 would comply with most ARARs identified in Tables 2-1 through 2-6.
Alternative 2 does not include active treatment of groundwater. Initially, the groundwater beneath Site 3
would not meet the constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-6].
However, covering and grading the landfill as proposed: under Altemative 2 would reduce migration of
contaminants into groundwater, facilitating the gradual decrease of contaminants and ultimately resuiting in
attainment of GWQS. Altemative 2 includes a provision to seek a temporary exemption (CEA) from these
requirements until_ the GWQS are achieved. The CEA would be established to provide the state official
notice that the constituent standards would not be met for a specified duration and to ensure that
consumption of the untreated groundwater is prohibited.

The long-term monitoring and maintenance plan proposed under this alternative would comply with federal

and state municipal landfill closure and post-closure regulations [40 CFR 258.60 & 258.61and N.J.A.C. 7:26-
2A.9].
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The potential effects of the proposed remediation on wetlands, floodplains, water bodies, and other sensitive
receptors would be identified during the design of Altemative 2 and all necessary measures would be taken
to comply with the location-specific federal and state ARARs identified in Tables 2-3 and 2-4. It is expected
that Alternative 2 would easily comply with these ARARS.

Brief descriptions of the cited requirements are provided in Section 2.2 of this report.

Long-Term Effectiveness and Permanence

The risk assessment concluded that, under a future residential land use scenario, exposure to

contaminated groundwater beneath the site would result in a potential HI greater than 1 for non-

carcinogenic exposures. The non-carcinogenic risk estimates exceed EPA’s target risk range. The

covering and grading of the landfill, maintaining the cover, and implementing institutional controls to
prohibit use of untreated groundwater would reduce these risks and provide long-term protection of human
health.

Adding additional fill and grading/revegetating the landfill would reduce infiltration of precipitation into the
landfill, thereby reducing contaminant leaching from the landfill materials to the underlying groundwater. This
would ultimately result in reduced risk as groundwater contaminant concentrations decrease to acceptable

levels (GWQSSs) through physical and chemical mechanisms.

The groundwater underlying Site 3 is not currently used as a potable water supply and there are no
existing plans for its use; however, public non-community wells and domestic wells are situated elsewhere
on the station, indicating that future use of groundwater is conceivable. If site land and groundwater
usage changes in the future, potential residential users of groundwater would be protected by institutional
controls (access restrictions and CEA) untit GWQSs are achieved.

The potential health risks from direct exposure to landfill contaminants were not quantified in the R}; however,
itis conservaﬁvely assumed that direct exposure to landfilled materials may pose Health risks to human and
ecological receptors. This alternative would reduce the human health risk posed by direct exposure to
contaminated landfill materials. Because contaminated soils and landfill materials would remain in place
beneath the cover, long-term routine maintenance of the cover system and perimeter fencing would be
required to ensure the long-term protectiveness of the cover. With proper maintenance, the soil cover would
provide long-term protection.
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Periodic monitoring and evaluation of groundwater, surface water, and sediment would allow the responsible
agency to monitor the quality of groundwater beneath and leaving the site, assess potential impacts to the
adjacent wetlands and downgradient receptors, and to detennihe whether additional remedial actions are
necessary. The monitoring program, in combination with the cover grading, should be effective in minimizing

the risks to downgradient receptors and the environment.

Five-year reviews would be required to assess whether the cover grading is effective in preventing direct
exposures and reducing contaminant leaching and whether groundwater contaminants are decreasing.
These reviews would be based in large part on analytical data collected during ‘monitoring events. Review of
the effectiveness of access restrictions and the CEA in preventing damage to the céver system and exposure

to site contaminants would be performed.

No difficulties or uncertainties are anticipated in performing the long-term maiﬁtenance or monitoring. All
materials used in placemént and grading of the cover and installation of the fencing are readily available and
can be replaced. In the event of damage to the soil cover, repairs would likely be performed without many
difficulties. Groundwater monitoring wells may require replacement if sedimentation or damage occur; the

wells would be readily replaceable.

In the event of failure or damage of the cover, existing access restrictions, institutional controls, and
monitoring would provide adequate short-term protection of human health until the cover could be repaired.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 2 would not reduce the toxicity, mobility, or volume of contamination through treatment since no
treatment is used to address the contaminated landfill materials or groundwater. However, mobility of
contaminants in the landfill materials would be reduced by the removal of protruding landfill contents and
placement of additional cover and revegetation scarred or bare areas.

Short-Term Effectiveness

Implementation of Alternative 2 is not éxpected to pose any significant risks to station personnel or the local
community. Increased truck and heavy equipment traffic would occur as the result of site preparation and the
placement and grading of cover materials. Coordination and scheduling of truck and heavy equipment traffic

on public roads would be required to manage increased vehicular activity.

During removal of protruding landfill contents and placement of the cover, risks posed to station personnel

by fugitive dust (bearing adsorbed contaminants) would be minimized by appropriate engineering control
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measures such as dust suppressants. Workers who implement Alternative 2 would be adequately
safeguarded by using appropriate PPE to prevent exposure to contaminated landfill materials, contaminant-
laden dusts, and airborne VOCs. OSHA standards would be followed and proper PPE would be used during

all remedial activities.

No permanent adverse impacts to the environment are anticipated to result from placement and grading of
the additional cover. Erosion control measures such as hay bales and silt fences would be used to prevent

damage to the environment from sediment runoff during cover construction.

The limited removal,'cover placement, grading, revegetation, access restrictions, and establishing the
groundwater CEA would require approximately 18 months to implement, including limited pre-design and
design activities. Upon completion of the cover grading, Alternative 2 would achieve the RAO for protection
of human health by preventing exposure to contaminated soils and the RAO for reducing migration of
contaminants to groundwater. '

Implementability

Alternative 2 is implementable. No anticipated difficulties or uncertainties exist in cover placement and
grading since common construction techniques are required and cover materials are available from several
vendors. Long-term monitoring (sampling and analyses) only requires readily available resources. Access
restrictions should not be difficult to implement and enforce, since the site is part of an active Navy base and

coordination with other agencies and property owners is not necessary.

Since long-term monitoring is included under Alternative 2, contaminant presence and migration can be
assessed. Monitoring of groundwater, surface water, and sediment would be effective for detecting changes

, in media quality that may indicate potential impacts to downgradient receptors.

Permits would not be required under Alternative 2 since all activities would be conducted on the site;

however, the substantive requirements of most ARARs would be met as described previously.

The criterion of availability of treatment technologies, TSD facilities, and capacity is not applicable.

There is ample availability of companies with the trained personnel, equipment, and materials to perform
limited removal and disposal of protruding landfill contents, cover placement, and grading, install fencing, and

perform maintenance and long-term monitoring. Regulatory personnel and environmental specialists are
readily available to perform 5-year reviews.
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Cost

The capital costs for Altemative 3 total $627,600. The average annual O&M costs are $17,500, and 5-year
reviews cost $15,500 per event. Over a 30-year period, the net present-worth cost is $878,000 (at a 7
percent discount rate).

41.3 Site 3 - Alternativé 3: Capping, Institutional Controls, and Long-Term Monitoring

Alternative 3 relies on containment and institutional controls to achieve RAOs. A low-permeability cover
system would be used to prevent potential human and animal contact with contaminants in the landfill
materials, limit contaminant leaching to groundwater, and minimize contaminant migration via surface
runoff and erosion. The perimeter of the landfill would be fenced to limit access to the covered area. Access
restrictions would be placed to limit future uses of the site that may result in disturbance of the soil cover
or direct contact with contaminated media and to prohibit the use of untreated groundwater as drinking
water. Over time, as a result of reduced leaching of contaminants from the landfill, groundwater
contamination is expected to gradually decrease by chemical and physical mechanisms. Long-term,
periodic monitoring and 5-year reviews would assess contaminant status and potential threats to human
health and the environment. The key components of Alternative 3 are identified on Table 3-1.

Overall Protection of Human Health and the Environment

Alternative 3 would provide overall protection of human health and the environment by preventing direct
exposure to contaminated landfill materials, reducing contaminant migration from the landfil into the
environment, and instituﬁng restrictions on use of site groundwater.

Although the potential health risks from direct exposure to landfill contaminants were not quantified in the RI,
it is conservatively assumed that direct exposure to landfilled materials may pose health risks.to humans and
animals. Thesé risks would be reduced by installation of a cover system over the landfill. Because the cover
would effectively eliminate the direct exposure pathway, the direct contact risks would be eliminated,
provided that the ¢6ver was properly maintained. The cover system would also prevent contaminant
migration to the environment by surface runoff and wind erosion.

Alternative 3 would also reduce the risks posed by future use of site groundwater. The human health risk
assessment concluded that site groundwater poses non-carcinogenic risks exceeding EPA’s target risk
range under a future residential exposure scenario. Capping the landfill with a low-permeability cover system
would significantly reduce infiltration of precipitation into the landfill, thereby reducing contaminant.leaching

from the landfill materials to the underlying groundwater. Reducing leaching of contaminants from the landfill
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into the underlying groundwater would eventually result in a decrease of groundwater contaminant
concentrations to acceptable levels (GWQSs), reducing the long-term risk posed by future use of site
groundwater. Implementing access restrictions and establishing the site as a groundwater CEA would
provide interim protection by prohibiting use of the aquifer untit GWQSs are achieved.

Fencing and access restrictions would provide additional long-term protection by limiting access to the

capped area and restricting activities that could damage or intrude into the cover system and contaminated
media.

The long-term periodic monitoring program would allow the responsible agency to monitor the quality of
groundwater leaving the site, assess potential impacts to downgradient receptors, and determine whether
additional remedial actions are necessary.

Use of engineering controls to minimize generation of fugitive dusts and vapors and proper use of PPE by
~site workers would effectively minimize short-term risks to the local community and workers posed by

implementation of this alternative.

Compliance with ARARs

Implementation of Alternative 3 would comply with all ARARS identified in Tables 2-1 through 2-6. Because
Alternative 3 does not include active treatment of groundwater, initially, the groundwater beneath Site 3 would
not meet the constituent concentfations specified in the New Jersey GWQS [N.J.A.C. 7:9-6]. However,
capping the landfill as proposed under Alternative 3 would reduce migration of contaminants into
groundwater uItlmater resulting in attainment of GWQS. Alternatlve 3 includes a provision to seek a
temporary exemption (CEA) from these requirements until the GWQS are achieved. The CEA would be
established to provide the state official notice that the constituent standards would not be met for a specified
duration and to ensure that consumption of the untreated groundwater is prohibited.

The single-barrier cover system and long-term monitoring and maintenance plan proposed under this
altemative would comply with federal and state municipal landfill closure and post-closure regulations [40
CFR 258.60 & 258.61and N.J.A.C. 7:26-2A.9].

The potential effects of the proposed remediation on wetlands, floodplains, water bodies, and other sensitive
receptors would be identified during the design of Alternative 3 and all necessary measures would be taken
to comply with the location-specific federal and state ARARs identified in Tables 2-3 and 2-4. It is expected
that Alternative 3 would easily comply with these ARARs.
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Brief descriptions of the cited requirements are provided in Section 2.2 of this report.

Long-Term Effectiveness and Permanence

The risk assessment concluded that, under a future residential land use scenario, exposure to
contaminated groundwater beneath the site would result in a potential carcinogenic risk of 3.4 E-04 and an
HI of 3.2 for non-carcinogenic exposures. These non-carcinogenic risk estimates exceed EPA's target risk
range. Capping the landfill, maintaining the cap, and implementing institutional controls to prohibit use of
untreated contaminated groundwater would reduce these risks and provide long-term protection of human
heaith.

Capping the landfill with a low-permeability cover system would significantly reduce infiltration of precipitation
into the landfill, thereby reducing contaminant leaching from the landfill materials to the underlying
groundwater. Containing the source of groundwater contamination would ultimately result in reduced risk as
groundwater contaminant concentrations decrease to acceptable levels (GWQSs) through physical and
chemical mechanisms.

The groundwater underlying Site 3 is not currently used as a potable water supply and there are no
existing plans for its use; however, public non-community wells and domestic wells are situated elsewhere
on or near NWS Earle, indicating that future use of groundwater is conceivable. If site land and
groundwater usage changes in the future, potential residential users of groundwater would be protected
by institutional controls (access restrictions and CEA) until GWQSs are achieved.

The potential health risks from direct exposure to landfill coﬁtaminants were not quantified in the RI; however,
it is conservatively assumed that direct exposure to landfilled materials may pose healith risks to human and
ecological receptors. Alternatives would reduce the human health risk posed by direct exposure to
contaminated landfill materials. Because contaminated soils and landfill materials would remain in place
beneath the cover, long-term routine maintenance of the cover system and perimeter fencing would be
required to ensure the long-term protectiveness of the cover. With proper maintenance, the cover system
would provide long-term protection.

Periodic monitoring and evaluation of groundwater, surface water, and sediment would allow the responsible

agency to monitor the quality of groundwater beneath and leaving the site, assess potential impacts to the
adjacent wetlands and downgradient receptors, and determine whether additional remedial actions are
necessary. The monitoring program, in combination with the cover system, should be effective in minimizing

the risks to downgradient receptors and the environment.
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Five-year reviews would be'required to assess whether the cover system is effective in preventing direct
exposures and reducing contaminant leaching. These reviews would be based in large part on analytical
data collected during monitoring events. Review of the effectiveness of access restrictions and the CEA in

preventing damage to the cover system and exposure to site contaminants would also be required.

No difficulties or uncertainties are anticipated in performing the long-term maintenance or monitoring. Al
materials used in construction of the enhanced cover system and fencing are readily available and can be
replaced. In the event of damage to the cap system, repairs would likely be performed without many
difficulties. Groundwater monitoring wells may require replacement if sedimentation or vandalism occeur; the

wells would be readily replaceable.
Because maintenance of the cover system would be continual, catastrophic failure is unlikely. In the event of
failure or damage of the cover, existing access restrictions, institutional controls, and monitoring would

provide adequate short-term protection of human health until the cover system could be repaired.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 3 would not reduce the toxicity, mobility, or volume of contamination through treatment since no
treatment is used to address the contaminated landfill materials or groundwater. However, mobitity of

contaminants in the landfill materials would be reduced by the cover system.

Short-Term Effectiveness

Implementation of Alternative 3 is not expected to pose any significant risks to station personnel or the local
community. Increased truck and heavy equipment traffic would occur as the result of site preparation and the
import and placement of capping materials. Coordination and scheduling of truck and heavy equipment
traffic on public roads would be required.

During site preparation and placement of the cap system, risks posed to station personnel by fugitive dust
(bearing adsorbed contaminants) would be minimized by appropriate engineering control measures such as
dust suppressants. Workers who implement Altemative 3 would be adequately safeguarded by using
appropriate PPE to prevent exposure to contaminated landfil materials, contaminant-laden dusts, and
airbome VOCs. OSHA standards would be followed and proper PPE would be used during all remedial

activities.
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No. permanent adverse impacts to the environment are anticipated to result from construction of the
enhanced cap system. Erosion control measures such as hay bales and silt fences would be used to

prevent damage to the environment from sediment runoff during cap construction.

The cap system placement would require approximately 18 months to implement, including pre-design and
design activities. Upon completion of the cap, Alternative 3 would achieve the RAQ for protection of human
health by preventing exposure to contaminated soils and the RAO for reducing migration of contaminants to
groundwater. Implementing access restrictions and establishing the groundwater CEA may take a year or

longer.

Implementability

Alternative 3 is implementable. No anticipated difficulties or uncertainties exist in constructing the enhanced
cover system since common construction techniques are required and cover materials are available from
several vendors. Long-term monitoring (sampling and analyses) only requires readily available resources.
Access restrictions should not be difficult to implement and enforce, since the site is part of an active Navy

base and coordination with other agencies and property owners is not necessary.
Since long-term nionitoring is included under Alternative 3, contaminant presence and migration can be
assessed. Monitoring of groundwater, surface water, and sediment would be effective for detecting changes

in media quality that may indicate cap failure and for identifying potential impacts to downgradient receptors.

Permits would not be required under Alternative 3 since all activities would be conducted on the site;

however, the substantive requirements of all ARARs would be met as described previously.

The criterion of availability of treatment technologies, TSD facilities, and capacity is not applicable.
There is ample availability of companies with the trained personnel, equipment, and materials to perform site
preparation, construct the cover system, install fencing, and perform maintenance and long-term monitoring.

Regulatory personnel and environmental specialists are readily available to perform 5-year reviews.

Cost
The capital costs for Alternative 3 total $4,962,100. The average annual O&M costs are $20,400, and 5-year

reviews cost $15,500 per event. Over a 30-year period, the net present-worth cost is $5,249,000 (at a 7
percent discount rate).
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414 Comparative Analysis f Site 3 Aiternativ s

As part of the detailed analysis, comparisons of the remedial alternatives are made to identify differences
between the alternatives and how Vsite contaminant threats are addressed. The three alternatives are
compared with respect to each of the evaluation criteria and differences are identified. Table 4-1 presents

summaries of the evaluations for each alternative.

Overall Protection of Human Health and the Environment

Alternatives 2 and 3 would be protective of human héalth and the environment. Because no actions are
conducted, Alternative 1 would not feduce human health or ecological risk and would not reduce contaminant
migration to the environment. Because no actions would be taken under Alternative 1 to contain
contaminants or prevent deterioration of the landfill surface, health risks and adverse impacts to the

environment are expected to remain the same or increase over time.

Alternative 2 is protective of human health and the environment. The institutional controls would reduce
human health risks posed by contact with landfiled materials and would provide assurance that untreated

contaminated groundwater is not used as a potable water source in the future.

Alternative 3 is most protective of human health and the environment. The enhanced cover system wodld
reduce human health and ecological risks posed by contact with landfilled materials and would significantly
reduce infiltration through landfill materials and leaching of contaminants to groundwater, thereby reducing
contaminant migration into the environment. Routine maintenance of the landfill cover system would ensure
its long-term protectiveness. Institutional controls would provide assurance that untreated contaminated
groundwater is not used as a potable water source in the future.

Compliance with ARARs

Because Alternative 1 does not include any remedial actions, it would not comply with state and federal
ARARs pertaining to post-closure of municipal landfills [40 CFR 258.60 & 258.61and N.J.A.C. 7:26-2A.9].

Alternative 2 would comply with some. of these requirements. Alternative 3 would comply with these
requirements since an enhanced cover system would be installed and a long-term maintenance and repair

program would be implemented.

All three alternatives would comply with federal and state Idng-term monitoring requirements through periodic
monitoring and evaluation of groundwater, surface water, and sediments.
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TABLE 4-1

SITE 3 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

OU-6 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY
CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3:
NO ACTION LIMITED ACTION, COVER, CAPPING, INSTITUTIONAL
GRADING, INSTITUTIONAL CONTROLS, AND LONG-TERM
CONTROLS, AND LONG-TERM MONITORING
. MONITORING
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
Prevent Human No action would be taken to prevent Fencing would reduce the potential for | Cover system would prevent direct
Exposure to human exposure to contaminated soils | direct contact with contaminated soils contact with contaminated soils and

Contaminated Soils
and Landfilled
Materials

and landfilled materials. Existing risks
would remain. Continued deterioration
of the landfill surface would expose
more contaminated soils and landfilled
materials and result in increased direct
exposure risks.

and landfilled materials. Limited
removal of protruding landfill contents,
additional soil cover, and revegetation
of scarred areas will inhibit contact with
landfill contents.

landfilled materials.

Prevent Human
Exposure to Metal
Contaminants in
Groundwater

No action would be taken to prevent
human exposure to contaminated
groundwater. Non-carcinogenic risks
exceeding EPA's target risk range
would remain. No actions wouid be
taken to reduce contaminant leaching to
groundwater. No institutional controls
would be implemented to prohibit use of
untreated groundwater.

Institutional controls would minimize
potential exposure to site groundwater
by prohibiting its use. In time, a gradual
reduction of contaminants would reach
levels that would not pose excess risk.

Institutional controls would minimize
potential exposure to site groundwater
by prohibiting its use. The cover
system would reduce leaching of
contaminants to groundwater,. In time,
contaminant concentrations would
reach levels that would not pose excess
risk.

Minimize
Contaminant
Migration

No actions would be taken to reduce

| contaminant leaching to groundwater.

Contaminants would continue to leach
into groundwater and migrate.

Additional soil cover, grading and
revegetation will help to reduce
migration of contaminants by surface
water and wind erosion and would
reduce contaminant leaching to
groundwater. However, contaminants
may continue to leach into groundwater

and migrate.

A cover system would reduce leaching
of contaminants to groundwater and
would reduce migration of contaminants
to the environment by surface water
and wind erosion.
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TABLE 4-1

SITE 3 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF §
CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3:
NO ACTION LIMITED ACTION, COVER, CAPPING, INSTITUTIONAL
GRADING, INSTITUTIONAL CONTROLS, AND LONG-TERM
CONTROLS, AND LONG-TERM MONITORING
MONITORING <
COMPLIANCE WITH ARARs

Chemical-Specific
ARARs

Would not comply with state
groundwater quality standards.

Groundwater contaminant
concentrations would initially exceed
state GWQS; over time, GWQS would
be achieved by natural attenuation.

A CEA would be established to provide
the state official notification that
standards would not be met for a
specified duration.

Groundwater contaminant
concentrations would initially exceed
state GWQS; over time, GWQS would
be achieved by natural attenuation.

A CEA would be established to provide
the state official notification that
standards would not be met for a
specified duration.

Location-Specific
ARARs

Not applicable

Would comply with federal and state
ARARs for wetlands, floodplains, and
other sensitive receptors.

Would comply with federal and state
ARARs for wetlands, floodplains, and
other sensitive receptors.

.Action-Specific
ARARs

. Would not comply with federal or state
ARARs for post-closure maintenance of
municipal landfills.

Would not comply with federal or state
ARARSs for post-closure maintenance of
municipal landfills.

Would comply with federal and state
ARARs for closure and post-closure of
municipal landfills.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of
_Residual Risk

Existing (HI greater than 1) non-
carcinogenic risk from exposure to site
groundwater would remain.

Increased direct contact risk anticipated
over time as landfill surface
deteriorates.

Implementation and enforcement of
institutional controls would reduce risk
from exposure to site groundwater to Hl
less than 1.0. Over time, a gradual
reduction in contaminant concentrations
would result in permanently reduced
risks.

Implementation and enforcement of
institutional controls would reduce risk
from exposure to site groundwater to HI
less than 1.0. Over time, a gradual
reduction in contaminant concentrations
would result in permanently reduced
risks. Installation and maintenance of
the cap would reduce direct exposure
risk.
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TABLE 4-1

SITE 3 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 3 OF 5

CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 2:
LIMITED ACTION, COVER,
GRADING, INSTITUTIONAL

CONTROLS, AND LONG-TERM
MONITORING

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL
CONTROLS, AND LONG-TERM
MONITORING

Adequacy and
Reliability of Controls

No new controls implemented. Existing
site features provide limited controls.

If implemented and enforced,
institutional controls could prevent
damage to the cover, intrusion into
contaminated materials, and use of
contaminated groundwater.

If properly maintained, the cap system
would be reliable for preventing
exposure and reducing contaminant
migration to the environment. [f
implemented and enforced, institutional
controls could prevent damage to the
cap, intrusion into contaminated
materials, and use of contaminated
groundwater. ..

Need for 5-Year
Review

Review would be required since soil
and groundwater contaminants would
be left in place.

Same as Alternative 1

Same as Alternative 1

.| REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of
Toxicity, Mobility, or
Volume Through
Treatment

No reduction, since no treatment would
be employed. ’

No reduction, since no treatment would
be employed.

No reduction, since no treatment would
be employed.

SHORT-TERM EFFECTIVENESS

Community
Protection

No risk to community anticipated

No significant risk to community
anticipated. Engineering controls would
be used during implementation to
mitigate risks.

No significant risk to community
anticipated. Engineering controls would
be used during implementation to
mitigate risks.

Worker Protection

No risk to workers anticipated if proper
PPE is used during long-term
monitoring.

No risk to workers anticipated if proper
PPE is used during fence installation
and long-term monitoring.

No significant risk to workers
anticipated if proper PPE is used during
remediation and long-term monitoring.

Environmental
Impacts

No adverse impacts to the environment
anticipated.

No adverse impacts to the environment
anticipated.

No significant impacts to the
environment anticipated. Engineering
controls would be used during
implementation to mitigate risks.

Time Until Action is Not applicable Approximately 1 year to cover and Approximately 1.5 years to install the
Complete grade the landfill and to institute CEA. cap and institute CEA.
DOCS/NAVY/7695 417




TABLE 4-1

SITE 3 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

PAGE4OF 5
CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3:
NO ACTION LIMITED ACTION, COVER, CAPPING, INSTITUTIONAL
GRADING, INSTITUTIONAL CONTROLS, AND LONG-TERM
CONTROLS, AND LONG-TERM MONITORING
MONITORING
IMPLEMENTABILITY

Ability to Construct
and Operate

No construction or operation involved.

No difficulties anticipated. Fencing,
limited removal/off-station disposal, soil
cover placement, grading, and
revegetation are readily implementable
technologies.

No difficulties anticipated. Capping is a
readily implementable technology.

Ease of Doing More
Action if Needed

Additional actions would be easily
implemented if required.

Additional actions would be easily
implemented if required.

If additional actions are warranted, the
cover system may need to be opened
to access contaminated materials.

Ability to Monitor

Monitoring would provide assessment

Same as Alternative 1.

Same as Alternative 1.

Effectiveness of potential exposures, contaminant
presence, migration, or changes in site
. conditions. . :
Ability to Obtain Coordination for 5-year reviews may be | Coordination for 5-year reviews may be | Coordination for 5-year reviews may be
Approvals and required and would be obtainable. required and would be obtainable. required and would be obtainable.
Coordinate with Coordination with the state would be Coordination with the state would be
Other Agencies required to establish a CEA and would | required to establish a CEA and would
be obtainable. be obtainable.
Availability of None required Same as Alternative 1

Treatment, Storage
Capacities, and
Disposal Services

Same as Alternative 1

Availability of
Equipment,
Specialists, and
Materials

Personnel and equipment available for
implementation of long-term monitoring
and 5- year reviews. :

Ample availability of equipment and
personnel to install fencing and perform
long-term maintenance, monitoring, and
5-year reviews.

Ample availability of equipment and
personnel to construct cap and perform
long-term maintenance, monitoring, and
5-year reviews.

Availability of
Technology

Not required.

Common construction techniques and
materials required for construction.

Common construction techniques and
materials required for cap construction.
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TABLE 4-1
SITE 3 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
PAGE4OFS5
CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3:
' NO ACTION LIMITED ACTION, COVER, CAPPING, INSTITUTIONAL
' . GRADING, INSTITUTIONAL CONTROLS, AND LONG-TERM
CONTROLS, AND LONG-TERM MONITORING
MONITORING
COST
Capital Cost . $41,400 $627,600 ' $4,962,100
First-Year Annual $17,500 ' $17,500 ‘ $20,400
O&M Cost
Five-Year Reviews $15,500 : $15,500 $15,500
Pr sent Worth Cost* $291,000 $878,000 $5,249,000

* Present-worth cost is based on discount rate of 7%.
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Alternative 1 would not comply with state ARARS for attainment of groundwater quality standards [N.J.A.C.

7:9-6]. Alternatives 2 and 3 would comply by seeking a temporary exemption (CEA) from these requirements
until the GWQS are achieved. ’

Long-Term Effectiveness and Permanence

Alternatives 2 and 3 offer substantial 'Iong-ten'n protection of human health and the environment. Under
Alternative 1, risks would remain the same or increase over time as the landfill surface erodes because no
additional actions would be taken to contain wastes and limit deterioration of the landfill surface. Potential

future users of site groundwater may be at risk under Alternative 1 because it lacks institutional controls that
would prohibit use of untreated contaminated groundwater.

Alternative 2 would reduce human risks due to ingestion of site groundwater by reducing the potential for
exposure. Long-term risks due to ingestion of site groundwater would be reduced by implementing
institutional controls to prohibit use of untreated, contaminated groundwater.

Alternative 3 would reduce human and ecological risks due to direct exposure to Iandﬁlléd materials by
eliminating the potential for exposure. Long-term risks due to ingesﬁon of site groundwater would be
mitigated by significantly reducing contaminant leaching into groundwater and by implementing institutional
controls to prohibit use of untreated, contaminated groundwater.

Reduction of Toxicity, Mobility. or Volume Through Treatment:

Because none of the alternatives includes treatment, they would not reduce the toxicity, mobility, or volume

through treatment. Alternative 3 would reduce the mobility of landfill contaminants by significantly reducing
precipitation infiltration. ’

Short-Term Effectiveness

The short-term effectiveness of the three alteratives would be similar since the use of appropriate

engineering controls and PPE is expected to minimize adverse impacts to station residents and personnel,
the local community, and workers during implementation.

Long-term monitoring, which would provide little opportunity for short-term impact, is the only on-site action

proposed under Alternative 1. Altemnatives 2 and 3 would present a greater opportunity for short-term impact
due to site preparation and grading, and constructing the enhanced cover system (Alternative 3 only).
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Impacts to the environment are not anticipated under Aitemnative 1 since minimal activiies would be
conducted. Impacts to the environment would be minimized under Alternative 2 and 3 by use of erosion and

storm water control measures during site work.

Alternative 1 would not achieve any of the RAOs. Alternative 2 would achieve some of the RAOs within
approximately 1 year, which would be the time to perform limited removal of protruding landfill contents,
place, grade, and revegetate additional soil cover, install the fencing and implement the CEA. Alternative 3
would achieve all RAOs within approximately 1.5 years, which would be the time to design and instail the

proposed cover and to implement the CEA.

Implementability

Alternative 1 is the most easily implemented since the only activities proposed are long-term monitoring and
S5-year reviews. Alternative 2 would be more difficult to implement since it would involve removal of
protruding landfill contents, placement, grading, and revegetating additional soil cover, the installation of
fencing, and implementation of the CEA; however, no difficulties are anticipated, since common installation
techniques are reiquired and materials are available from several vendors. Alternative 3 would be most.
difﬁéult to implement since it invoives the construction of an enhanced cover system over several acres of
land; however, no difficulties are anticipated, since common construction techniques are requiréd and cover

materials are available from several vendors.

If additional actions are warranted, they could be easily implemented under Alternatives 1 and 2. Additional
actions could be implemented under Alternative 3; however, opening the cover system to access
contaminated materials may be required. o

Cost

The costs associated with each alternative are provided in Table 4-1. Alternative 1, no action, would cost the
least while Alternative 2, Imited action would cost more than Alternative 1 but less to implement than
Alternative 3.

4.2 INDIVIDUAL ANALYSIS OF SITE 10 ALTERNATIVES

Detailed evaluations of the two Site 10 remedial alternatives retained for further evaluation are presented in

this section. Detailed cost estimates and assumptions for each alternative are presented in Appendix A.
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4.2.1 Site 10 - Alternativ_1: No-Acti n

The no-action alternative was developed as a baseline case, as required by the NCP. There will be no
activities conducted under this alternative.

Overall Protection of Human Health and the Environment

The no-action alternative would not provide protection of human health or the environment. Contaminants

within the landfill materials would not be remediated or isolated and would continue to pose risk and
adversely impact the environment,

The potential health risks from direct exposure to landfill contaminants were not quantified in the RI; however,
it is conservatively assumed that direct contaminated landfill materials may pose health risks to humans and
animals. Currently, the landfill surface is a ‘wooded area, moderately vegetated with scrub pines and
grasses;, cover materials are reported to be thin in some areas with landfilled materials exposed at the edge
of the landfill. Because Alternative 1 does not include measures to prevent deterioration of the landfill
surface, over time, surface soils would erode, particularly in the sparsely vegetated areas, exposing

additional subsurface materials and potentially increasing the human health and ecological risks posed by
direct contact with landfilled materials.

Compliance with ARARs

Alternative 1 would not comply with federal and state mun|C|paI landfill post-closure requirements [40 CFR
258.61 and N.J.A.C. 7:26-2A 9] for routine maintenance and repair of the existing cover.

Long-Term Effectiveness and Perman'ence

Since no remedial actions would occur under Alternative 1, the current and future threats to human health
and the environment would remain.

The Site 10 human heaith risk assessment concluded that, under a future residential land use scenario,
exposure to contaminated groundwater beneath the site would resuit in a potential carcinogenic risk of

6.7E-05 and an HI of 0.65 for non-carcinogenic exposurés. These risk estimates are within EPA’s target
risk range.

The potential health risks from direct exposure to landfil contaminants were not quantified in the RI; however,

it is conservatively assumed that landfiled materials may pose health risks to humans and ecological
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receptors. Because this alternative includes no controls to prevent deterioration of the landfill surface, over
time, surface soils could erode, exposing landfilled materials and potentially increasing the human health and
ecological risks posed by direct contact with landfilled materials.

Reduction of Toxicity, Mobility, or Volume Through Treatment

The no-action alternative would not reduce the toxicity, mobility, or volume of contamination through
treatment, since no treatment is used to address the contaminated landfill materials.

Short-Term Effectiveness

Since no response actions would occur, implementation of the no-action alternative would not pose
additional short-term risks to station personnel or the local community. Current risks would remain unabated.
None of the RAOs would be achieved.

Implementability

Since no response activities would occur, the no-action alternative is readily implementable. The technical
feasibility criteria, including constructibility, operability, and reliability, are not relevant to this alternative.
Additional actions can be easily implemented in the future, if warranted. Permits would not be required under
Alternative 1.

Cost

There are no costs are associated with the no-action alternative.

422 Site 10 - Alternative 3: Covering, Institutional Controls

Alternative 3 relies on containment and institutional controls to achieve RAOs. A cover system would be
installed over the area of former active landfill operations to prevent potential human and animal contact
with contaminants in the landfilled materials, reduce contaminant leaching to groundwater, and minimize
contaminant migration via surface runoff and erosion. Access restrictions would be emplaced to limit
future uses of the site that may result in direct contact with contaminated media and to prohibit the use of

untreated groundwater as drinking water.

Routine inspection ‘and maintenance of the entire landfill surface would be conducted to ensure the

integrity of the existing and new cover systems. The kéy components of Alternative 3 are identified on
Table 3-3. N |
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Overall Protection of Human Health and the Environment

Alternative 3 would provide overall protection of human health and the environment by preventing direct

exposure to landfill materials and reducing contaminant migration from the landfill into the environment.

Although the potential health risks from direct exposure to landfill materials were not quantified in the R, it is
conservatively assumed that direct exposure to landfilled materials may pose health risks to humans and
animals. Direct exposure risks would be reduced by installation of a pavement cover system over the landfill
and long-term inspection and maintenance of the landfill surface. Because the properly maintained cover
system would effectively eliminate the direct exposure pathway, the direct contact risks would be eliminated
by implementation of Alternative 3. The cover system would also prevent further erosion of the landfill

surface and reduce contaminant migration to the environment by surface runoff and wind erosion.

Access restrictions would also provide additional long-term protection by limiting access to the capped area

and restricting activities that could intrude into the cover system and contaminated media.

Use of engineering controls to minimize generation of fugitive dusts and vapors and proper use of PPE by
site workers would effectively minimize short-term risks to the local community and workers posed by

implementation of this alternative.

Compliance with ARARs

Implementation of Alternative 3 would comply with all ARARs identified in Tables 2-1 through 2-6.

The cover system and maintenance plan proposed under Alternative 3 would comply with federal and state
construction/demolition debris landfill closure and post-closure regulations [40 CFR 258.60 & 258.61and
N.J.A.C. 7:26-2A.9].

The potential effects of the proposed remediation on wetlands, floodplains, water bodies, and other sensitive
receptors would be identified during the design of Alternative 3 and all necessary measures would be taken
to comply with the location-specific federal and state ARARs identified in Tables 2-3 and 2-4. It is expected

that Alternative 3 would easily comply with these ARARs.

Brief descriptions of the cited requirements are provided in Section 2.2 of this report.
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Long-Term Effectiveness and Permanence

The potential health risks from direct exposure to landfill contaminants were not quantified in the RI; however,
it is conservatively assumed that direct exposure to landfilled materials may pose health risks to human and
ecological receptors. Covering the Site 10 landfill would reduce the human health risk posed by direct
exposure to contaminated landfill materials. Because landfill materials would remain in place beneath the
cover, long-term routine maintenance of the new pavement cover system would be required to ensure its
long-term protéctiveness. With proper maintenance, the cover system would effectively provide long-term

protection of human health and the environment.

No difficulties or uncertainties are anticipated in performing the long-term maintenance. All materials used in
construction of the pavement cover system are readily available and can be replaced. In the event of

damage to the cap system, repairs would likely be performed without many difficulties.

Because maintenance of the cover system would be continual, catastrophic failure is unlikely. In the event of
failure or damage of the cover, institutional controls would provide adequate short-term protection of human

health until the cover system can be repaired.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 3 would not reduce the toxicity, mobility, or volume of contamination through treatment since no
treatment is used to address the contaminated landfill materials or groundwater. However, mobility of
contaminants in the landfill materials would be further reduced by placement of the pavement cover over the
landfill.

Short-Term Effectivenesé

implementation of Alternative 3 is not expected to pose any significant risks to station personnel or the local
community. Increased truck and heavy equipment traffic would occur as the result of site preparation and the
import and placement of covering materials. Coordination and scheduling of truck and heavy equipment

traffic on public roads would be required.

During site preparation and placement of the cover system, risks posed to station personnel by fugitive dust
would be minimized by appropriate engineering control measures such as dust suppressants. Workers who
implement Alternative 3 would be adequately safeguarded by using appropriate PPE to prevent exposure to
contaminated landfill materials and contaminant-laden dusts. OSHA standards would be followed and proper
PPE would be used during all remedial activities.
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No permanent adverse impacts to the environment are anticipated to result from construction of the
pavement cover system. Erosion control measures such as hay bales and silt fences would be used to
prevent damage to the environment from sediment runoff during cover construction.

The pavement cover placement would require approximately 18 months to implement, including pre-design
and design activities. Upon completion of the cover, Alternative 3 would achieve the RAO for protection of
human health by preventing exposure to landfilled materials.

Implementability

Alternative 3 is implementable. No anticipated difficulties or uncertainties exist in constructing the pavement
cover since common construction techniques are required and cover materials are available from several
vendors. Access restrictions should not be difficult to implement and enforce, since the site is part of an
active Navy base and coordination with other agencies and property owners is not necessary.

Permits would not be required under Alternative 3 since all activities would be conducted on the sifé;
however, the substantive requirements of ail ARARs would be met, as described previously.

The criterion of availability of treatment technologies, TSD facilities, and capacity is not applicable.

There is ample availability of companies with the trained personnel, equipment, and materials to perform site

preparation, construct the pavement cover, and perform maintenance.
Cost

The capital costs for Alternative 3 total $676,000. Repaving the cap every 10 years would cost $35,400.
Over a 30-year period, the net present-worth cost is $703,000 (at a 7 percent discount rate).

423 Comparative Analysis of Site 10 Alternatives

As part of the detailed analysis, comparisons of the remedial alternatives are made to identify differences
between the alternatives and how site contaminant threats are addressed. The two alternatives are
compared with respect to each of the evaluation criteria and differences are identified. Table 4-2 presents
summaries of the evaluations for each alternative.
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TABLE 4-2

SITE 10 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

OU-6 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL CONTROLS, AND
NATURAL ATTENUATION

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Prevent Human Exposure to Landfill

No action taken to prevent human exposure to

New cover system over the landfill would prevent

Materials landfilled materials. Existing risks would remain. direct contact with contaminated materials. 'Risks
Continued deterioration of the landfill surface, would be reduced by installing the new pavement
particularly the edge of the landfill, would expose cover and maintaining the new cover.
more landfilled materials and result in increased direct
exposure risks.

COMPLIANCE WITH ARARs

Chemical-Specific ARARs

Not applicable

Not applicable :

Location-Specific ARARs

Not applicable

Would comply with federal and state ARARS for
wetlands, floodplains, and other sensitive receptors.

Action-Specific ARARs

Would not comply with federal or state ARARSs for
post-closure maintenance of municipal landfills.

Would comply with federal and state ARARSs for
closure and post-closure of construction/demolition
debris landfills.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of Residual Risk

Increased risk anticipated over time as landfill surface
deteriorates, especially along edge of landfill.

Installation of the new cover, maintenance of the new
cover, and implementation of access restrictions to
prevent intrusion into landfilled materials would
reduce direct exposure risks.

Adequacy and Reliability of Controls

No new controls implemented. Existing site features
provide limited controls.

If properly maintained, the cover system would be
reliable for preventing exposure and reducing
contaminant migration to the environment. If
implemented and enforced, institutional controls
could prevent damage to the cover, and intrusion into
landfilled materials.

Need for 5-Year Review

Review would be required since soil and groundwater
contaminants would be left in place.

Same as Alternative 1.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of Toxicity, Mobility, or
Volume Through Treatment

No reduction, since no treatment would be employed.

Leaching of landfill contents to groundwater would be
reduced.
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TABLE 4-2

SITE 10 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

OU-6 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
PAGE 2 OF 2
CRITERION: ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL CONTROLS, AND
NATURAL ATTENUATION

SHORT-TERM EFFECTIVENESS

Community Protection

No risk to community anticipated.

No significant risk to community anticipated.
Engineering controls would be used during
implementation to mitigate risks.

Worker Protection

No risk to workers.

No significant risk to workers anticipated if proper
PPE is used during cover construction.

Environmental Impacts

No adverse impacts to the environment anticipated.

No significant impacts to the environment anticipated.
Engineering controls would be used during
implementation to mitigate risks.

Time Until Action is Complete

Not applicable

18 months until new paved cover is in place.

IMPLEMENTABILITY

Ability to Construct and Operate

No construction or operation involved.

No difficulties anticipated. Paving is a readily
implementable technology.

Ease of Doing More Action if Needed

Additional actions would be easily implemented if
required.

If additional actions are warranted in the landfill, the
pavement cover system may need to be opened to
access landfilled materials within.

Ability to Monitor Effectiveness

No Monitoring involved.

Same as Alternative 1.

Ability to Obtain Approvals and
Coordinate with Other Agencies

Not applicable

Coordination with the state would be required to
establish a CEA and would be obtainable.

Availability of Treatment, Storage
Capacities, and Disposal Services

None required

Same as Alternative 1

Availability of Equipment, Specialists,
and Materials

Not applicable

Ample availability of equipment and personnel to
construct paved cover and perform long-term
maintenance.

Availability of Technology

Not required

Common construction techniques and materials
required for pavement construction.

COST

Capital Cost $0 $676,000
First-Year Annual O&M Cost 30 $0
Repaving every 10 years $0 $35,400
Present Worth Cost* $0 $703,000

* Present-worth cost is based on discount rate of 7%.
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Overall Protection of Human Heaith and the Environment

Only Alternative 3 would be protective of human health and the environment. Because no actions are
conducted, Alternative 1 would not reduce human health or ecological risk and wbuld not reduce contaminant
migration to the environment. Health risks and adverse impacts to the environment are expected to remain
the same or increase over time.

Alternative 3 is protective of human health and the environment. The pavement cover would reduce human
health and ecological risks posed by contact with landfilled materials. Routine maintenance of the landfili

cover would ensure its long-term protectiveness.

Compliance with ARARs

Because Alternative 1 does not include any remedial actions, it would not comply with state and federal

ARARs pertaining to post-closure of municipal or demolition debris landfills [40 CFR 258.60 & 258.61and
N.J.AC. 7:26-2A.9].

Alfernative 3 would comply with these requirements since a pavement cover would be installed and a long-
term maintenance and repair program would be implemented, consistent with what would typically be

required for a demolition debris landfil.

Long-Term Effectiveness and Permanence

Alternative 3 is the only alternative that offers long-term protection of human health and the 'eﬁvironment.
Because no additional actions would be taken under Alternative 1 to .contain wastes and limit deterioration of
the landfill surface, risks would increase over time as the landfill surface erodes. Potential future users of the
site may be at risk under Altemative 1 because it lacks features to limit contact with landfill contents.
Alternative 3 would reduce human 'and ecological risks due to direct exposure to landfiled materials by

eliminating the potential for exposure. Long-term risks due to ingestion of site groundwater would decrease
by reducing contaminant leaching into groundwater.

Reduction of Toxicity, Mobility, or Volume through Treatment

Because neither of the altematives includes treatment, neither would reduce the toxicity, mobility, or volume

through treatment. Alternative 3 would reduce the mobility of landfill contaminants by reducing precipitation
infiltration into the landfill.
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Short-Term Effectiveness

The short-term effectiveness of the two alternatives would be similar since the use of appropriate engineering
controls and PPE is expected to minimize adverse impacts to station residents and personnel, the local
community, and workers during implementation. There is no on-site action proposed under Alternative 1.

Alternative 3 would present a greater opportunity for short-term impact due to site preparation, grading, and
constructing the cover system.

Impacts to the environment are not anticipated under Alternative 1 since no activities would be implemented.

Impacts to the environment would be minimized by implementing erosion and storm water control measures
during pavement cover construction under Alternative 3.

Alternative 1 would not achieve any of the RAOs. Alternative 3 would achieve all RAOs within approximately
1 year, including design and installation of the pavement cover and implementation of the CEA.

Imglementabilig

Each of the alternatives would be implementable. Alternative 1 is easily implemented since the no activities
are proposed. Alternative 3 would be more difficult to implement since it involves the construction of a
pavement cover over several acres of land: however,}no difficulties are anticipated, because pavement

covers are a commonly applied technology involving conventional construction methods and cover materials
are available from several vendors.

If additional actions are warranted, they could be easily implemented under Alternative 1. Under Alternative
- 3, additional actions could be easily implemented; however, opening the cover system to access
contaminated materials may be required.

Cost

The costs associated with each alteative are provided in Table 4-2. Alternative 1, no-action, would cost
less to implement than Alternative 3. '
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~ ASSUMPTIONS
ESTIMATED COSTS FOR REMEDIAL ALTERNATIVES
OU-6 (SITE 3)

The following major assumptions were made in estimating the cost of the alternatives for Site 3.

e Installation of the monitoring wells will be difficult due to the presence of wetlands, which are
located immediately adjacent to the site. The cost of well installation was adjusted

accordingly.

e The landfill boundaries that the cost estimate are based on, have not been field verified,

therefore they should be viewed as uncertain.

e No detailed topography exists for this site. In order to estimate the amount of regrading

required to achieve minimum grades for cost estimation purposes, relative topography was
assumed based on field observations. The regrading volumes based on the assumed

topography are very uncertain and can have a significant effect the cost estimate.

e It is assumed that the landfill cap can be designed to not permanently encroach on the
wetland area, although a wetfand borders a portion of the landfill. It is assumed that

construction of a replacement wetland will not required.

+ Perimeter ditches are assumed to surround the site to control surface water runon and runoff

from the cap surface. ) :
s Time to construct Alternative 2 was assumed to be 1 month.
e Time to construct Alternative 3 was assumed to be 6 months.
¢ Ali construction cost at normal safety levels. No additional cost included for safety upgrade.

e Access to site not heavily restricted due to station security.
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12/4/97 3:34 PM

NAVAL‘WEAPONS STATION EARLE
Colts Neck, New Jersey

.Operable Unit 6 (Site 3) : : " Prepared by DR
Alternative 1 -'No Action .
Capital Cost Summary . : Checked by P
it ITEM . |SUBCONTRACTED | MATERIAL | LABOR |  EQUIPMENT | TOTAL |
1 MONITORING WELL INSTALLATION $16,000 $0 $0 $0 $16,000
2 OVERSIGHT $0 $0 $3,700 $0 $3,700
$16,000 $0 $3,700 $0 $19,700
Overhead on Labor'Cost @ 30% $1,110 $1,110
G&AonlLabor@ 10% $370 $370
G & A on Material Cost @ 10% $0 $0
G & A on Subcontract Cost @ 10% $1,600 $1,600
Total Diref:t Cost $17,600 $0 ‘ $5,180 $0 $22,780
Indirects on Total Direct Labor Cost @ 75% $3,885 $3,885
Profit on Total Direct Cost @ 10% , $2,278
$28,943
Health and Safety Monitoring @ 10% . ' $2,894
Total Field Cost $31,837
Contingency on Total Field Cost @ 20% $6,367
Engineering on Total Field Cost @ 10% $3,184

TOTAL COST $41,388

n:\data\bbre924\cto300\Ou6a1 Page 1 of 4



12/4/97 3:34 PM

NAVAL WEAPONS STATION EARLE

Colts Neck, New Jersey >
Operable Unit 8 (Site 3) v Prepared by J0 %
Altermative 1 - No Action
Capital Cost Checked by 1< “/
I | I : Unit Cost Total Cost Total Direct
item Quantity] Unit| Subcontract Materiat Labor _Equipment Subcontract Material Labor Equipment Cost Comments
1 MONITORING WELL INSTALLATION '
1.1 Well Installation 1 s $15,000.00 $15,000 $0 $0 $0 $15,000 3 wells/25' deep
1.2 Well Survey 1 *Is  $1,000.00 ) $1,000 $0 S0 $0 $1,000
$16,000 $0 $0 $0 $16,000
2 OVERSIGHT .
2.1 Engineering Oversight 1 Is $3,700.00 $0 $0 $3,700 $0 $3,700 for one week
$o $0 $3,700 $0 $3,700 -
n:\data\bbre924\cto300\0Ouba1 Page 20f 4



12/4/97 3:34 PM
NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey
Operable Unit 6 (Site 3) Prepared by T2
Alternative 1 - No Action
Annual Cost Checked by E(ﬂ)
Item Cost Item Cost
Item Annually per S Years Notes
Sampling $9,300 Collect three surface water samples, three sediment samples and eleven
groundwater samples, per sampling period, plus travel, living and
shipping cost
Analysis/Water $3,200 Twenty water samples, per sampling period, (including blanks &
duplicates for each medium) metals
Analysis/Sediment $960 Six sediment samples, per sampling period, (including blanks &
duplicates for each medium) metals -
Annual Report $4,000 Ten hours per sampling report plus other direct cost
Site Review $15,500 Review of Site Conditions by 3 Engineers for Years S, 10, 15, 20, 25, 30
TOTALS $17,460 $15,500
N:\data\bbre924\cto300\Ou6a1 Page 3 of 4



12/4/97 3:34 PM
NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey R
Operable Unit 6 (Site 3) Prepared by 73—
Alternative 1 - No Action
Present Worth Analysis Checked by _c.y
Capital Annual Total Year Annual Discount Present
Year Cost Cost Cost Rate at 7% Worth
0 $41,388 $41,388 1.000 $41,388
1 $17,460 $17,460 0.935 $16,325
2 $17460 $17,460 0.873 $15,243
3 $17,460 $17,460 0.816 $14,247
4 $17,460 $17,460 0.763 $13,322
5 $32,960 $32,960 0.713 $23,500
6 $17,460 $17,460 0.666 $11,628
7 $17,460 $17,460 0.623 $10,878
8 $17,460 $17,460 0.582 $10,162
9 $17,460 $17,460 0.544 $9,498
10 $32,960 $32,960 0.508 $16,744
1 $17,460 $17,460 0.475 $8,294
12 $17,460 $17,460 0.444 $7.752
13 $17,460 $17,460 0.415 $7,246
14 $17,460 $17.460 0.388 $6,774
15 $32,960 $32,960 0.362 $11,932
16 $17,460 $17,460 0.339 $5,919
17 $17,460 $17,460 0.317 $5,535
18 $17,460 $17,460 0.296 $5,168
19 $17,460 $17,460 0.277 $4,836
20 $32,960 $32,960 0.258 $8,504
21 $17,460 $17,460 0.242 $4,225
22 $17,460 $17,460 0.226 $3,946
23 $17,460 $17,460 0.211 $3,684
24 $17,460 $17,460 0.197 $3,440
25 $32,960 ' $32,960 0.184 $6,065
26 $17,460 $17,460 0.172 $3,003 °
27 $17,460 $17,460 0.161 $2,811
28 $17,460 $17,460 0.150 $2,619
29 $17,460 . $17,460 0.141 $2,462
30 $32,960 $32,960 0.131 $4,318
TOTAL PRESENT WORTH $291,468
N:\DATA\BBRE924\CTO300\Ou6a1 Page 4 of 4



12/5/97 11:35 AM

NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 3)

Alternative 2 - Limited Action

Capital Cost Summary

Prepared by ZJ‘K

Checked by 1< «w

f ITEM ) |SUBCONTRACTED] MATERIAL | LABOR |  EQUIPMENT ] TOTAL 1
1 PRE-DESIGN INVESTIGATION $3,000 $0 $0 $0 $3,000
2 MOBILIZATION/SITE SUPPORT/DEMOBILIZATION $9,456 $4,000 $1,548 $1,500 $16,504
3 DECONTAMINATION FACILITIES & SERVICES $3,200 $10,361 $1,086 $90 $14,738
4 SITE MANAGEMENT STAFFING $0 $0 $17,257 $0 $17,257
5 LANDFILL REGRADING $0 $27,349 $43,203 $99,639 $170,191
6 SITE RESTORATION : $56,925 $6,998 $1,970 $1,881 $67,774
7 POST CONSTRUCTION SUBMITTALS $15,000 $0 $5,000 $0 $20,000

$87,581 $48,707 $70,064 $103,111 $309,464

Overhead on Labor Cost @ 30% $21,019 $21,019

G&AonLabor@ 10% $7,006 $7,006

G & A on Material Cost @ 10% $4,871 $4,871

G & A on Subcontract Cost @ 10% $8,758 $8,758

Total Direct Cost $96,339 $53,578 $98,090 $103,111 $351,118
Indirects on Total Direct Labor Cost @ 75% $73,568 $73,568

Profit on Total Direct Cost @ 10% $35,112

$459,798

Health and Safety Monitoring @ 5% $22,990

Total Field Cost $482,787
Contingency on Total Field Cost @ 20% $96,557

Engineering on Total Field Cost @ 10% $48,279

TOTAL COST $627,624

n:\data\bbre924\cto300\Ou6a2
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12/5/87 11:35 AM

NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 3) Prepared by 7390
Altemative 2 - Limited Action
Capitat Cost Checked by X/
,L I I I Unit Cost Total Cost Total Direct "
ltem Quantity] Unit| Subcontract Material Labor Equipment Subcontract Material Labor _Equipment Cost Comments
1 PRE-DESIGN INVESTIGATION .o
1.1 Topographic Survey (includes new weil locations) . 1 Is  $3,000.00 $3,000 $0 $0 $0 $3,000
' $3,000 $0 $0 SO $3,000
2 MOBILIZATION/SITE SUPPORT/DEMOBILIZATION
2.1 Office Trailer 1 mo $181.00 $181 $0 $0 $0 $181
2.2 Storage Trailer 1 mo $95.00 $95 $0 $0 $0 $95
2.3 Portable Communication Equipment 1 sets  $1,500.00 $1,500 $0 $0 $0 $1,500
2.4 Equipment Mob/Demob 2 ea $54.00 $250.00 $0 $o $108 $500 $608
2.5 Site Utilities Hook-up 1 Is  $3,000.00 $3,000 $0 $0 $0 $3,000
2.8 Site Utilities 1 mo  $4,000.00 $4,000 $0 $0 $0 $4,000
2.7 Portable Toilet (2) 2 mo $90.00 $180 $0 $0 $0 $180
2.8 Pick-up Truck 1 mo $500.00 $100.00 $500 $100 $0 $0 $600
2.9 Access Road 1 Is $3,000.00 $1,000.00 $1,000.00 $0 $3,000 $1,000 $1,000 $5,000
2.10 Silt Fence 2000 " $0.45 $0.22 $0 $900 $440 $0 $1,340
$9,456 $4,000 $1,548 $1,500 $16,504
3 DECONTAMINATION FACILITIES & SERVICES
3.1 Decon Pad
a) 4" sand 124 cy $25.00 $0 $310 $0 $0 $310 10 mile haul
b) 6’ stone 185 cy $15.00 $0 $278 $0 $0 $278
¢) Railroad Ties (6'*8*8") 20 ea $27.83 $12.60 $2.40 $0 §557 $252 $48 $857 pressure treated
d) Geotextile 170 mil nonwoven 123 sy $2.77 $0.48 $0.03 $0 $341 $57 $4 $401
3.2 Laundry Service 4 wk $250.00 $1,000 $0 $0 $0 $1,000
3.3 Decontamination Service 1 mo  $1,200.00 $1,200 $0 $0 $0 $1,200
3.4 Purchase Decon Water 5000 gal $0.20 $1,000 $0 $0 $0 $1,000
3.5 Clean Water Storage Tank 1 ea $3,000.00 $300.00 $0 $3,000 $300 $0 $3,300
3.6 Spent Water Storage 1 ea $5,000.00 $400.00 $0 $5,000 $400 $0 $5,400
3.7 Rock Construction Entrance
a) Grade (dozer) 19 cy $0.20 $0.67 $0 $0 $4 $13 $17
b) Stone (import) 3/4" to 1 1/2 18 cy . $23.05 $0 $438 $0 $0 $438 10 mile haul
c) Instal! Stone 8" thick 19 cy $1.85 $0.35 $0 $0 $35 : $7 $42
d) Maintain Entrance 1 Is $437.90 $38.87 $10.38 $0 $438 $39 $18 $496 100% of i ion cost
$3,200 $10,361 $1,086 $90 $14,738
4 SITE MANAGEMENT STAFFING
4.1 Site Manager 4 wk $1,506.53 $0 $0 $6,026 1] $6,026
4.2 Site Supervisor/Foremen 4 wk $1,438.05 $0 $0 $5,752 $0 $5,752
4.3 Site Engineer 4 wk $1,369.58 $0 $0 $5,478 $0 $5,478
$0 $0 $17,257 $0 $17,257
§ LANDFILL REGRADING
5.1 Grade Landfill Materials 3000 cy $0.37 $1.39 $0 $0 $1,110 $4,170 $5,280 300 hp dozer
5.2 Compact Landfill Materials 3000 cy $0.11 §0.12 $0 $0 $330 $360 $680 12" lifts/4 passes
5.3 Import Common Fill 8435 cy $4.25 $6.04 $13.72 $0 $27,349 $38,867 $88,288 $154,504
5.4 Place/Grade/Compact Commen Fill 6435 cy $0.45 $1.06 $0 $0 $2,896 $6,821 $8,717
$0 $27,348 $43,203 $99,639 $170,191
n:\data\bbre924\cto300\Ouba2 . Page 20of 5



12/5/87 11:35 AM

.NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 8 (Site 3) Prepared by I K
Alternative 2 - Limited Action .
Capital Cost Checked by D€ <L
" l I l Unit Cost Total Cost Total Direct “ :
ltem Quantity| - Unit| Subcontract Materiat Labor _Equipment Subcontract Material Labor _Equipment Cost Comments
6 SITE RESTORATION
6.1 Hydroseed w/ mulch & fertilizer v 261.3 msf $26.78 $7.54 $7.20 $0 $6,998 $1,970 $1,881 $10,849 #7 utility mix
6.2 Well Instaliation 1 Is $15,000.00 $15,000 $0 $0 $0 $15,000 3 wells/25' deep
6.3 Install New 6' High Chain Link Fence 2500 L4 $16.40 $41,000 $0 $0 $0 $41,000
6.4 Double Swing Gate (12 opening) 1 ea $925.00 $925 $0 $0 $0 $925
$56,825 $6,998 $1,970 $1,881 $67,774
7 POST CONSTRUCTION SUBMITTALS :
7.1 Construction As-Builts 1 Is $5,000.00 $0 $0 $5,000 : $0 $5,000
7.2 CEA & Modify Base Master Plan 1 Is $15,000.00 . $15,000 $0 $0 $0 $15,000
$15,000 $0 $5,000 $0 $20,000 .

n:\data\bbre924\cto300\Outa2 Page 3 of 5



NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

12/5/97 11:35 AM

Operable Unit 6 (Site 3) Prepared by f-
Afternative 2 - Limited Action
Annual Cost Checked by Ve
Item Cost Item Cost
Item Annually per S Years Notes
Sampling $9,300 Coliect three surface water samples, three sediment samples and eleven
groundwater samples, per sampling period, plus travel, living and
shipping cost
Analysis/Water $3,200 Twenty water samples, per sampling period, (including blanks &
duplicates for each medium) metals
Analysis/Sediment $960 Six sediment samples, per sampling period, (including blanks &
duplicates for each medium) metals
Annual Report $4,000 Ten hours per sampling report plus other direct cost
Site Review $15,500 Review of Site Conditions by 3 Engineers for Years 5, 10, 15, 20, 25,30
TOTALS $17.4680 $15,500
N:\data\bbre924\cto300\0u6a2
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'

NAVAL WEAPONS STATION EARLE

Colts Neck, New Jersey
Operable Unit 6 (Site 3)

Alternative 2 - Limited Action

12/5/97 11:35 AM

Prepared by 5’3"‘

Present Worth Analysis Checked by _ 12

Capital Annual Total Year Annual Discount Present

Year Cost Cost Cost Rate at 7% Worth

o] $627,624 ) $627.624 1.000 $627,624
1 $17.460 $17,460 0.935 $16,325
2 $17,460 $17,460 0.873 $15,243
3 $17.460 $17,460 0.816 $14,247
4 $17,460 $17,460 0.763 $13,322
5 $32,960 $32,960 0.713 $23,500
6 '$17,460 $17,460 0.666 $11,628
7 $17,460 $17,460 0.623 $10,878
8 $17,460 $17,460 0.582 $10,162
9 $17,460 $17,460 0.544 $9,498
10 $32,960 $32,960 0.508 $16,744
11 $17,460 $17.,460 0.475 $8,294
12 $17,460 $17,460 0.444 $7,752
13 $17,460 $17,460 0.415 $7,246
14 $17,460 $17,460 0.388 $6,774
15 $32,960 $32,960 0.362 $11,932
16 $17.460 $17.460 0.339 $5,919
17 $17,460 $17.460 0.317 $5,535
18 $17,460 $17,460 0.296 $5,168
19 $17.,460 $17,460 0.277 $4,836
20 $32,960 $32,960 0.258 $8,504
21 $17,460 $17,460 0.242 $4,225
22 $17,460 $17,460 0.226 $3,946
23 $17,460 $17,460 0.211 $3,684
24 $17,460 $17,460 . 0.197 $3,440
25 $32,960 $32,960 0.184 $6,065
26 $17,460 $17,460 0.172 $3,003
27 $17,460 $17,460 0.161 $2,811
28 $17,460 $17,460 0.150 $2,619
29 $17,460 $17,460 0.141 $2,462
- 30 $32,960 $32,860 0.131 $4,318
TOTAL PRESENT WORTH $877,703

N:DATA\BBRES24\CTO300\Ouba2
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NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 3)

Alternative 3 - Capping

Capital Cost Summary

12/5/87 1:22 PM

Prepared byZJJ®

Checked by P<«J

|| ITEM |SUBCONTRACTED] MATERIAL LABOR |  EQUIPMENT ] TOTAL |
1 PRE-DESIGN INVESTIGATION $51,000 $0 $0 $0 $51,000
2 MOBILIZATION/SITE SUPPORT/DEMOBILIZATION $35,736 $41,033 $49.491 $78,122 $204,382
3 DECONTAMINATION FACILITIES & SERVICES $19,700 $10,361 $1,086 $90 $31,238
4 SITE MANAGEMENT STAFFING $0 $0 $112,168 $0 $112,168
5 LANDFILL CAP $8,700 $1,250,062 $305,667 $450,776 $2,015,205
6 SITE RESTORATION $56,925 $11,665 $3,284 $3,136 $75,011
7 POST CONSTRUCTION SUBMITTALS $15,000 $0 $5,000 $0 $20,000
$187,061 $1,313,121 $476,697 $532,126 $2,509,004
Overhead on Labor Cost @ 30% $143,009 $143,009
G &AonLabor@ 10% $47,670 $47,670
G & A on Material Cost @ 10% $131,312 $131,312
G & A on Subcontract Cost @ 10% $18,706 $18,706
Total Direct Cost $205,767 $1,444,433 $667,375 $532,126 $2,849,701
Indirects on Total Direct Labor Cost @ 75% . $500,531 $500,531
Profit on Total Direct Cost @ 10% $284 970
$3,635,203
Heatth and Safety Monitoring @ 5% $181,760
Total Field Cost $3,816,963
Contingency on Total Field Cost @ 20% $763,393
Engineering on Total Field Cost @ 10% $381,696
TOTAL COST $4,962,052

n:\data\bbre924\cto300\Ouba3
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12/5/87 1:22 PM

NAVAL WEAPONS STATION EARLE

Colts Neck, New Jersey ﬁ’{
Operable Unit 8 (Site 3) Prepared by
Alternative 3 - Capping
Capital Cost Checked by 0 €
Unit Cost Total Cost Total Direct
'L tem I Quantityl Unil| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Cost Comments "

1 PRE-DESIGN INVESTIGATION

1.1 Topographic Survey (includes new well k ) 1 Is  $15,000.00 . $15,000 $0 $0 $o $15,000
1.2 Gectechnical Investigation 1 Is  $6,000.00 $6,000 $0 $0 $0 $6,000
1.3 Wetland Delineation 1 Is  $5,000.00 $5,000 $0 $0 $o $5,000
1.4 Test Pit Investigation 1 Is $15,000.00 $15,000 $0 $o $0 $15,000
1.5 SoillGas Survey 1 s $10,000.00 $10,000 $0 $0 S0 $10,000
$51,000 $0 $0 $0 $51,000
2 MOBILIZATION/SITE SUPPORT/DEMOBILIZATION
2.1 Office Trailer 8 mo $181.00 $1,086 $0 . $0 $C $1,086
2.2 Storage Trailer 8 mo $95.00 $570 $0 $0 $0 $570
2.3 Portable Communication Equipment 2 sets §1,500.00 $3,000 50 30 $0 $3,000
2.4 Equipment Mob/Demcb [} ea $54.00 $250.00 $0 $0 $324 $1,500 $1,824
2.5 Site Utilities Hook-up 1 Is  $3,000.00 $3,000 $0 $o $0 $3,000
2.8 Site Utilities 8 mo  $4,000.00 $24,000 $0 $0 $O - $24,000
2.7 Portable Toilet (2) 12 mo $90.00 $1,080 $0 $0 L1} $1,080
2.8 Pick-up Truck (-] mo $500.00 $100.00 $3,000 $600 $0 $0 $3,800
2.9 Access Road 1 is $3,000.00 $1,000.00 $1,000.00 $0 $3,000 $1,000 $1,000 $5,000
2.10 Sit Fence 2500 tt $0.45 $0.22 $0 $1,125 $550 S0 $1.675
2.11 Sediment/Detention Basin
a) Excavate/Grade 3050 cy . $0.20 $0.67 $0 $0 $610 $2,044 $2,654
b} Compaction 3050 cy $0.11 $0.12 $0 $o $338 $366 $702 12" lifts/4 passes
c) Outiet Structures & Misc. ltems 1 Is $2,500.00 $2,000.00 $500.00 $0 $2,500 $2,000 $500 $5,000 -
d) Topsoil for Ditch 490 cy $16.33 $6.04 $13.72 $0 $8,002 $2,960 $6,723 $17,684
) Runoff Ditch 2200 If $11.73 $6.81 $10.45 $0 $25,808 $14,982 $22,990 $63,778
2.12 Clear and Grub Site 10 ac $2,673.00 $§4,300.00 $0 $0 $26,730 $43,000 $69,730 brush, stumps, trees
$35,736 $41,033 $49,491 $78,122 $204,382
3 DECONTAMINATION FACILITIES & SERVICES
3.1 Decon Pad
a) 4" sand 124 cy $25.00 $0 $310 $0 $0 $310 10 mile haul
b) €' stone 185 cy $15.00 $0 $278 $0 $0 $278
c) Railroad Ties (6'8'*8") 20 ea $27.83 $12.60 $2.40 $0 $557 $252 $48 $857 pressure treated
d) Geotextile 170 mil nonwoven 123 sy $2.77 $0.46 $0.03 $0 $341 $57 $4 $401
3.2 Laundry Service 26 wk $250.00 $6,500 $0 $0 $0 $6,500
3.3 Decontamination Service (] mo  $1,200.00 $7,200 $0 $0 $0 $7.200
3.4 Purchase Decon Water 30000 gal $0.20 $6,000 $0 $0 $0 $6,000
3.5 Clean Water Storage Tank 1 ea $3,000.00 $300.00 $0 $3,000 $300 $0 $3,300
3.8 Spent Water Storage 1 ea $5,000.00 $400.00 $0 $5,000 $400 SO $5,400
3.7 Rock Construction Entrance
a) Grade (dozer) 18 cy $0.20 $0.67 $0 $0 $4 $13 $17
b) Stone (import) 3/4" to 1 1/2" ’ 19 cy $23.05 $0 $438 $0 $0 $438 10 mile hau!
c) install Stone 8" thick 19 cy $1.85 $0.35 $0 $0 $35 $7 $42
d) Maintain Entrance 1 Is $437.90 $38.87 $19.38 $0 $438 $39 $19 $496 100% of installation cost
$19,700 $10,361 $1,086 $90 $31,238
4 SITE MANAGEMENT STAFFING
4.1 Site Manager 26 wk $1,506.53 $0 $0 $39,170 50 $39,170
4.2 Site Supervisor/Foreman 26 wk $1,438.05 $0 $0 $37,389 $0 $37,389
4.3 Site Engineer 26 wk $1,369.58 $0 $0 $35,609 $0 $35,609
$0 $0 $112,168 $0 $112,168
n:\data\bbre924\cto300\Ouba3 Page 20of 5



12/5/97 1:22 PM
NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey
Operable Unit 6 (Site 3) - . Prepared by7.;2 "Q
" Altemative 3 - Capping .
Capital Cost : Checked by/2C o/
" I | | Unit Cost Total Cost Total Direct “
Item Quantity| Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Cost Comments
§ LANDFILL CAP .
5.1 Grade Landfill Materials . 10000 cy $0.37 $1.39 $0 $0 $3,700 $13,800 $17,600 300 hp dozer
5.2 Compact Landfill Materials : 10000 cy . . $0.11 $0.12 $0 $0 $1,100 $1,200 $2,300 12" lifts/4 passes
6.3 Import Common Fill 6000 cy $4.25 $6.04 $13.72 $0 $25,500 $38,240 $82,320 $144,060
5.4 Place/Grade/Compact Common Fill 6000 cy $0.45 $1.06 $0 $0 $2,700 $6,360 $9,060
5.5 Import Sand for Gas Mgmt Layer 12907 cy $25.20 $0 $325,256 $0 $O $325,2568 10 mile haul
5.8 Instali Gas Mgmt Layer 12007 cy $0.58 $1.11 $0 $0 $7,486 $14,327 $21,813
5.7 Install 40 mil VFPE or GCL 348480 sf $0.31 $0.09 $0.10 $0 $108,029 $31,363 $34,848 $174,240
5.8 Third Party Testing of VFPE/GCL 1 Is  $8,700.00 $8,700 $0 $0 $0 $8,700 assume 5% of liner cost
5.9 Install Cushion Fabric 38720 sy $2.77 $0.48 $0.03 $0 $107,254 $18,586 $1,182 $127,002 12 0z. = 170 mil
5.10 Import Drainage Layer Stone 12007 cy $37.28 $0 $481,173 $o $0 $481,173 AASHTO #57
. 5.11 install Drainage Layer 12007 cy $5.16 $0.65 $0 $0 $66,600 $8,390 $74,990 .
5.12 Install Non-woven Geotextile 38720 sy $1.08 $0.28 $0.02 $0 $41,818 $10,842 $774 $53,434 60 mil
5.13 Import Select Filt 12007 cy : $4.25 $6.04 $13.72 $0 $54,855 $77.958 $177.084 $309,887 10 mile haut
5.14 Ptace/Grade/ Compact Select Fill : 12007 cy $0.58 $1.27 $o $0 $7,486 $16,392 $23,878
5.15 import Topsoil . 6453 cy $16.33 $6.04 $13.72 $0 $105,377 $38,976 $88,535 $232,889
5.18 Ptace & Grade Topsoil 6453 cy $0.33 $0.85 $0 $0 $2,129 $5,485 $7.615
5.17 Install 4 PVC Gas Vents 10 ea $80.00 $50.00 $0 $800 $500 $0 $1,300
. $8,700 $1,250,082 $305,687 $450,776 $2,015,205
6 SITE RESTORATION
6.1 Hydroseed w/ mulch & fertilizer 435.6 msf $26.78 $7.54 $7.20 $0 $11,665 $3,284 $3,136 $18,086 #7 utility mix
6.2 Well Installation 1, Is $15,000.00 . $15,000 $0 $0 S0 $15,000 3 wells/25' deep
6.3 Install New &' High Chain Link Fence 2500 L] $16.40 $41,000 $0 $0 $0 $41,000
8.4 Double Swing Gate (12" opening) 1 ea $925.00 $925 $0 $0 $0 $925
$56,925 $11,665 $3,284 $3,138 $75,011
7 POST CONSTRUCTION SUBMITTALS .
7.1 Construction As-Builts 1 Is $5,000.00 $0 $0 $5,000 $0 $5,000
7.2 CEA & Modity Base Master Plan 1 Is  $15,000.00 c _$15,000 $0 $0 $0 $15,000
$15,000 $0 $5,000 $0 $20,000
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NAVAL WEAPONS STATION EARLE

Colts Neck, New Jersey

12/5/97 1:22 PM

Operable Unit 6 (Site 3) Prepared by E’Q&
Alternative 3 - Capping e
Annual Cost Checkedby "~
Item Cost Item Cost
ltem Annually per S Years Notes
Site Maintenance $1,428 1 Laborer / 1 Day per Month for 12 Months
'$720 Mobilization & Demohbilization ( pickup truck)
$500 Misc. Materials ( seed, rock, soil)
$300 Misc. Equipment (mowers, hand tools)

Sampling $9,300 Collect three surface water samples, three sediment samples and eleven
groundwater samples, per sampling period, plus travel, living and
shipping cost

Analysis/Water $3,200 Twenty water samples, per sampling period, (including blanks &
duplicates for each medium) metals
Analysis/Sediment $960 Six sediment samples, per sampling period, (including blanks &
duplicates for each medium) metals
Annual Report $4,000 Ten hours per sampling report plus other direct cost
Site Review $i5,500 Review of Site Conditions by 3 Engineers for Years 5, 10, 15, 20, 25, 30 .
TOTALS $20,408 $15,500
N:\data\bbre924\cto300\0Ouba3
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12/5/97 1:22 PM
NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey
Operable Unit 6 (Site 3) Prepared by TO&
Alternative 3 - Capping
Present Worth Analysis Checked by _P ¢/
Capital Annuat Total Year Annual Discount Present
Year Cost Cost Cost Rate at 7% Worth
0 $4,962,052 $4,962,052 1.000 $4,962,052
1 ’ $20,408 $20,408 0.935 $19,081
2 $20,408 $20,408 0.873 $17,816
3 $20,408 $20,408 0.816 $16,653
4 $20,408 $20,408 0.763 $15,571
5 $35,908 - $35,908 0.713 $25,602
6 $20,408 $20,408 0.666 $13,592
7 $20,408 $20,408 0.623 $12,714
8 $20,408 $20,408 0.582 $11.877
9 $20,408 $20,408 0.544 $11,102
10 $35,908 $35,908 0.508 $18,241
11 $20,408 $20,408 0.475 $9,694
12 $20,408 $20,408 0.444 $9,061
13 $20,408 $20,408 0.415 $8,469
14 $20,408 $20,408 0.388 $7,918
15 $35,908 $35,908 0.362 $12,999
16 $20,408 $20,408 0.339 $6,918
17 $20,408 $20,408 0.317 $6,469
18 $20,408 $20,408 0.296 $6,041
19 $20,408 $20,408 0.277 $5,653
20 $35,908 $35,908 0.258 $9,264
21 $20,408 $20,408 0.242 $4,939
22 $20,408 $20,408 0.226 $4612
23 $20,408 $20,408 0.211 $4,306
24 $20,408 $20,408 0.197 $4,020
25 $35,908 $35,908 0.184 $6,607
26 $20,408 $20,408 0.172 $3,510
27 $20,408 $20,408 0.161 $3,286
28 $20,408 $20,408 0.150 $3,061
29 $20,408 $20,408 0.141 $2,878
30 $35,908 $35,908 0.131 $4,704
TOTAL PRESENT WORTH $5,248,713
N:\DATA\BBRE924\CTO300\Ou6a3 Page5of 5




. ASSUMPTIONS
ESTIMATED COSTS FOR REMEDIAL ALTERNATIVES
OuU-6 (SITE 10)

The following major assumptions were made in estimating the cost of the alternatives for Site 10.

For Alternative 2 it is assumed that limited survey will be required to locate the proposed
location of the security fence.

The landfill boundaries that the cost estimate are based on, have not been field verified,
therefore they should be viewed as uncertain.

No detailed topography exists for this site. In order to estimate the amount of regrading
required to achieve minimum grades for cost estimation purposes, relative topography was
assumed based on field observations. The regrading volumes based on the assumed
topography are very uncertain and can have a significant effect the cost estimate.

It is assumed that the landfill cap can be designed to not permanently encroach on the
wetland area, although a wetland borders a large portion of the landfill. It is assumed that
construction of a replacement wetland will not required.

Perimeter ditches are assumed to surround the site to control surface water runon and runoff

from the cap surface. The runoff from the site would be directed to a detention basin located
directly north of the landfill.

Time to construct Alternative 3 is assumed to be 2 months since it is assumed that minimal
regrading will be required and an impermeable liner is not required.

All construction cost at normal safety levels. No additional cost included for safety upgrade.

Access to site not heavily restricted due to station security.



CALCULATION WORKSHEET Order No. 19116 (01-61)

CLIENT JOB NUMBER

SUBJECT S, Te | O FS Ccas7T ESTIAWTE

BASED ON ) DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE

Devd nkz4 9% MIw 2319}

-t fae oo ~_._....'... m———ee e ‘_ - e _.___;_.-__...__,.,u_.._'..-....' — e Lo _..—.r -—— _'___.|_...-a-_-_.,

i

PuRPoSt ‘Eo EsTmATE auAu‘nrnes,._ EQ@._MAU';RL«MH/ES__.__#
Cc.APch«) Fo& 77:1& Fs cas_r cs-n»-w;‘ o _,____,;__.

- e PP SR S R e ..._.-i
N l

IAHEAOF Lf/womu_~ C,sP use A Puwonererk To.. esTLAATE..
e THE AREA .. .OF _THE. LAMOFIL & BASU_') o/J Fwﬁe o 12:_\____
_)/JTH_E-RI THL’ Aae A s_;_. APPR oxna'rew_-f_..,..“_., _7.._49115_&...“;

B D e

2 Vewne... . of ReGRAIED. WASTE §l~cem *nﬂs CAR -_..-.ﬁ;__ﬁ
| _...wmg_,v‘.ﬁ.uo.r..ﬁ...».@.r.A.z.:....,A.A..A“..;.. STAMDAK/) /!J_.._ .Sat 2" uﬁsﬂr‘_._cdp w
L AS U M. Seofes  ARE. . ALSo MOT. RéGumeO‘ As.unc_n_,
j-TH TH€ ....Re G«\Rr‘D r‘ll,wﬂvn ﬁ ‘WF FoR A PNZKWO- &&E& S

L 520 THAT T CQT Mo Fn.;, BAt.nucc L

B Y3 uneuap wu:u UL A c&t\ouu G _1.___- --_-WJ.W__w-'_._._._‘_?_-_; -.J...Jj__._i

R S A A SR SO

A55um€/oooc~r uAsre QYT
- 1000 LS wnsve“ A.P_Lksﬂeu'r Ave. ceﬂl’knou

e e i o £ ot = 2 i e e o 2 - ' -SONR S —_—
; : 3 5 .

H '
i
i

e e e e e e _.--‘..;._.-.-;_‘-_. B LS

3 ;“APL mo Auefs

- 4. -.___a ey e e

.._.«._.1_.«_.,-_..'_._......._- [ (RS R ——de -

L2§ x :7 =ZI Ac.

: ; !
) ‘. 3 i i

: : { . : ; . : N 3 ! '
f..-...,-..,..,-......f ..._:_....__.:-. e e e < e e s _-.._.m..-..-.,‘t._-.-.._....._..-.._..—.__.m-a;-.—.—....--,.....-.:
: H . i ' : ' 1

! ' ' . H H '

!

)
¥

e e e e e e e o 3 s e '__-_..._.__..-.—_._'..... '_~__..-_ —
1

i 2 ) uAGE . Sv‘sTE"l .._.fﬁf_,_. _Uw&Eu.l_ “.t:i ru: Hl‘H_ES.If_-.:____i
_‘___.__Gs.om)ﬁ_w ML Tue. Ichlry___‘aF :rwsL sma.m A-i.SunC THAF AL

T

__...____4,_$wm.e .-z,skm [&eﬁwt‘\cb N _._..'?>_h e _5.4 D& cf_.__: ch._ -_srra__-_ SR
| _.To. __n,meq:_.- Bun o::ti--f.&m ~:rflnz__ CaPi Auﬂ__F&m :_rﬁs._,.d_~;-..-“
g ...... ;.._V\A:L.,&QAQ, T’MCRs-U ﬁuuor‘,r..,-f&n ﬂie._-_,cna 3 ALaua—. _r&s_ g@fumn

b piBEiT OIS CHARSE_Tal l}lh_-__WEILJ'”O-_- [ S N N :




CALCULATION WORKSHEET order Mo 19118 01-01) PAGE of
CLIENT JOB NUMBER
SUBJECT
BASED ON DRAWING NUMBER
. BY l CHECKED BY APPROVED BY DATE
Dl RS2 | pgw  npsisz
4, Con™ T
ASSure Ausl OF F IS  DIRLTED  TO A PETEATI 0w
BAacisJ or)  THe  pJoRTH enp  QF THe @ <yTe, ASSun¢
DETEMTI o BAS, /) s AS CARGE A% A SE€D/nenT  BAS/A,
Lost oF DeTersTiad BASIS IS unbEie  THE E1& coviroS.
THS Acsomes  THE T 0iNEar BASH]  wl e cagverTis
To A DETeTiod IBA%)7,
Acsume 750 af DiTCHeES ARE PEG O For D s p:s OF THE ANOFLW.
EXcavATiond For Dimcaies = (750 a6 ) [27) 46T = 6|1 <y,
ASSunE  CHAMWELE  ARE Linep  irn & "' Topsar
"
(12" wioe X750 Lowe % /) 7 =t 7 ey
s, CAP CoMPoyznrsS
KOADwAY  STAS LR AT 3D FASLIC
1.7 % 43560 /9 = 8228 s.v..
10" AGGRe GATE 13ASE CoulSE = 222¢ cr.
'l ¥ 1.7 % 435¢0 |27
2" AsPuly  ZueFAce = g2y <.
<< E€NING (za— 7 AcRes) 43566 fieme = .
6. fewce N ‘
RAA , S
Assvne . G Hi6H — CHAw (InK — fencE 1500 (F
/. Se QIMeNT  CONTRA. MEASUHRE S
Assune SILT . FENCE . AND SePInEwT. BAsiws ARE
.. REQ@ueen. .
4 ASsune 1506 0 CF 0F SILF [e~Nce




CALCULATION WORKSHEET Order No. 19118 (01-91)

CLIENT

JOB NUMBER

SUBJECT

Si1Te 1 D

BASED ON

DRAWING NUMBER

BY

CHECKED BY

Ie 7

APPROVED B8Y

DATE

Vewo 1;124!1?—

[«

MIw jul3

o

2

o Was YA U

B4

i

i

|
nmb A

|

Vo umé

! !
2

fuu s

S€ Qi ENT

SToRrAGE

N3 E
m
"
~C
3 . P
» 3

E-pR

!
{ 1

NJ €
]

=

'

| ; o . 5
oG !

"URVE! A

e

Jw-!)éek\ ‘ =

AN

el Rmug

(s

: . . !
F;“uﬁ? PRl

-1~C:r{£5

2.0
i i
s

THe oA

i ! i
of = VOL{«.N‘I

c.Fl

[ |
Lo

-l

.1‘

!

—

SEPINe T

T S

6fok AbE |

oLur

&l

GIEQ.
H 1

~J
— e ’4.... e ——

s

Q

U

A ¢ -

Fr

pER.| AdgeE

PEQRi  ye

|OF l ‘Q*:"SI;RV::.TI

;J tASSU

A Y

KT g

" Lewn\

C& A(st ON

1 i 1
L) ’é‘rfwbém

e

£Ro

kmd QoaThRN |

Ol o

7

a.

19 FT

7

[T oltAd 'Wo

17526

SO

$3¥AE - THA

Y

A&

X.c 4

VAT

D

X

NATHQ\ 5 JJ

Ad 4

TN

eT

"(U‘J? THe

o/

P € BoAR

JAT8

6SIO

| Puacefleor

eA és

_AOD

SS90

oo Tl

kav

T

yRES

/ 7 5S¢

'Cid




CALCULATION WORKSHEET _ orger o 1s118 w11 R .
CUIENT JOB NUMBER - "
SUBJECT

SITe 1O
BASED ON DRAWING NUMBER
BY CHECKED 8Y APPROVED BY DATE '

!([15{7_7.

Mg/ (L3S

| i
£, PAE + Nes sJ gTUDJEiL_
1
) THOPaGRALHIC MALOIN G I‘AS‘unE ) cRES!| douEndce
| | D Coq 4
EHeAuug‘ woo pep - ! ? .
{ i ; i i
| ! l i 53 Oland
o i ‘ i
P ! co
B e i rord #
L (HEOTECHMIEAL [AYESTI O AT o € icaln
| 4 R
o |1 _ l k i ! $
c) WETcann EUNEAT Ien) ] i SO0 ©
A) TEST Ti Echﬁuéﬂw, "ABumE T;Sr PITTi» & 'S
! : ! ' . ! ! | i |
Meae | OFFicer T&&\JI S TE | /3 BuTi eAS€e.] TiHAY S
P . | i i
P | s ;$2, coo
i | b
i i ! H : )
C | } ‘@ j i
Pt i ‘ |
HEREE i
¢ | !
| |
!
i
i :

h
- - A



12/5/97 1:23 PM

NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 10) ' ' Prepared by 73 /*
Alternative 2 - Limited Action I
Capital Cost Summary . : Checked by «J
| ITEM |SUBCONTRACTED] MATERIAL | LABOR |  EQUIPMENT | TOTAL |
1 PRE-DESIGN INVESTIGATION $1,000 $0 $0 $0 $1,000
2 SITE FENCING $25,525 $0 $0 $0 $25,525
$26,525 $0 . $0 $0 - $26,525
Overhead on Labor Cost @ 30% $0 $0
G &AonLabor@ 10% ' $0 $0
G & A on Material Cost @ 10% ' $0 $0
G & A on Subcontract Cost @ 10% $2,653 : $2,653
Total Direct Cost $29,178 $0 $0 $0 $29,178
Indirects on Total Direct Labor Cost @ 75% $0 $0
Profit on Total Direct Cost @ 10% $2918
$32,095
Health and Safety Monitoring @ 5% $1,605
Total Field Cost $33,700
Contingency on Total Field Cost @ 20% $6,740
Engineering on Total Field Cost @ 10% $3,370
TOTAL COST $43,810
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12/5/97 1:23 PM

NAVAL WEAPONS STATION EARLE

Colts Neck, New Jersey . .
Operable Unit 6 (Site 10) : Prepared b &
Alternative 2 - Limited Action D KJ
Capital Cost Checked by D€
] l . Unit Cost Total Cost Total Direct
ltem Quantity]  Unit| Sub t Material Labor Equipment Subcontract Material Labor Equipment Cost Comments
1 PRE-DESIGN INVESTIGATION
1.1 Topographic Survey 1 Is  $1,000.00 $1,000 $0 $0 s0 $1,000
$1,000 $0 $0 SO $1,000
2 SITE FENCING
6.1 Install New 6' High Chain Link Fence 1500 i $16.40 $24,600 $0 $0 $0 $24,600
8.2 Double Swing Gate (12 opening) 1 ea $925.00 $925 $0 -$0 $0 $925
$25,525 S0 $0 $0 $25,525
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12/5/97 1:27 PM

NAVAL WEAPONS STATION EARLE :
Colts Neck, New Jersey ‘ .
Operable Unit 6 (Site 10) Prepared by 732

Alternative 3 - Landfill Cover System

Capatial Cost Summary _ Checked by D€

|[ ITEM |SUBCONTRACTED] MATERIAL | LABOR |  EQUIPMENT | TOTAL )|
1 PRE-DESIGN INVESTIGATION ‘ $43,500 $0 $0 $0 $43,500
2 MOBILIZATION/SITE SUPPORT/DEMOBILIZATION $15912 $17,900 $15,531 $22,422 $71,765
3 DECONTAMINATION FACILITIES & SERVICES $6,400 $10,361 $1,086 $90 $17,938
4 SITE MANAGEMENT STAFFING $0 $0 $34,513 $0 . $34513
5 LANDFILL COVER $0 - $111,890 $6,737 $7,502 $126,129
6 SITE RESTORATION $25,525 $466 $131 $125 $26,247
7 POST CONSTRUCTION SUBMITTALS $15,000 $0 $5,000 $0 $20,000
$106,337 $140,616 $62,999 $30,140 $340,092
Overhead on Labor Cost @ 30% $18,900 $18,900
G&AonLabor@ 10% $6,300 $6,300
G & A on Material Cost @ 10% ) $14,062 $14,062
G & A on Subcontract Cost @ 10% $10,634 $10,634
Total Direct Cost $116,971 "$154,678 $88,199 $30,140 $389,987
indirects on Total Direct Labor Cost @ 75% $66,149 $66,149
Profit on Total Direct Cost @ 10% $38,999
$495,135
Health and Safety Monitoring @ 5% $24,757
Total Field Cost _ ' ' $519,892
Contingency on Total Field Cost @ 20% $103,978
Engineering on Total Field Cost @ 10% : $51,989
TOTAL COST . . $675,859

n:\data\bbre924\cto300\Oubs10a3 ' Page 1 of 5



12/597 1:27 PM

NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 10) , Prepared by] J ¥
Altsrnative 3 - Landfill Cover System o
Capital Cost Checked by ¥'C
[ Unit Cost Total Cost Total Direct
Item Quantity] Unit| Subcontract Materia! Labor Equipment Subcontract Material Labor Equipment Cost Comments

1 PRE-DESIGN INVESTIGATION

1.1 Topographic Survey 1 Is  $10,000.00 $10,000 $0 $0 $0 $10,000
1.2 Geotachnical Investigation 1 Is  $6,000.00 $6,000 $0 $0 $0 $6,000
1.3 Wetland Delineation 1 Is  $5,000.00 $5,000 $0 $0 $0 $5,000
1.4 Test Pit Investigation 1 Is  $12,500.00 $12,500 $0 $0 $0 $12,500
1.5 Soil/Gas Survey 1 is $10,000.00 $10,000 $0 $0 $0 $10,000
$43,500 $0 $0 $0 $43,500
2 MOBILIZATION/SITE SUPPORT/DEMOBILIZATION
2.1 Office Trailer 2 mo $181.00 $362 $0 $0 $0 $362
2.2 Storage Trailer 2 mo $85.00 $190 $0 $0 $0 $190
2.3 Portable Communication Equipment 2  sets  $1,500.00 $3,000 $0 $0 $0 $3,000
2.4 Equipment Mob/Demob 5 ea $54.00 ' $250.00 $0 $0 $270 $1,250 $1,520
2.5 Site Utilities Hook-up 1 Is  $3,000.00 $3,000 $0 $0 $o $3,000
2.8 Site Utilities 2 mo  $4,000.00 $8,000 $0 $0 $0 $8,000
2.7 Portable Toilet (2) 4 mo $90.00 $360 $0 $0 $0 $380
2.8 Pick-up Truck 2 mo $500.00 $100.00 $1,000 $200 $0 $0 $1,200
2.9 Access Road 1 Is $3,000.00 $1,000.00 $1,000.00 $0 $3,000 $1,000 $1,000 $5,000
2.10 Silt Fence 1500 i $0.45 $0.22 $0 $675 $330 $0 $1,005
2.11 Sediment/Detention Basin
a) Excavate/Grade 650 cy $0.20 $0.67 $0 so $130 $436 $566
b) Compaction 850 cy $0.11 $0.12 $0 $0 $72 $78 $150 12" lifts/4 passes
¢) Outlet Structures & Misc. ltems 1 Is $2,500.00 $2,000.00 $500.00 $0 $2,500 $2,000 $500 $5,000
d) Runoff Ditch 750 It $11.73 $6.81 $10.45 $0 $8,798 $5,108 $7,838 $21,743
e) Topsoil for Ditch 167 cy $16.33 $6.04 $13.72 : $0 $2,727 $1,008 $2,291 $6,027
2.12 Clear and Grub Site 21 ac $2,673.00 $4,300.00 30 $0 $5613 $9.030 $14.643 brush, stumps, trees
$15,912 $17,900 $15,531 $22,422 $71,765
3 DECONTAMINATION FACILITIES & SERVICES
3.1 Decon Pad -
a) 4" sand 12.4 cy $25.00 30 $310 $0 $0 $310 10 mile haul
b) 6’ stone 188 cy $15.00 $0 $278 $0 $0 $278
¢) Railroad Ties (6'*8'*8") 20 ea $27.83 $12.60 $2.40 $0 $557 $252 $48 $857 pressure treated
d) Geotextile 170 mil nonwoven 123 sy $2.77 $0.46 $0.03 $0 $341 $57 $4 $401
3.2 Laundry Service 8 wk $250.00 $2,000 $0 $0 $0 $2,000
3.3 Decontamination Service 2 mo  $1,200.00 $2,400 $0 $0 $0 $2,400
3.4 Purchase Decon Water 10000 gal $0.20 $2,000 $0 $0 $0 $2,000
3.5 Clean Water Storage Tank 1 ea $3,000.00 $300.00 $0 $3,000 $300 $0 $3,300
3.6 Spent Water Storage 1 ea $5,000.00 $400.00 $0  $5,000 $400 $0 $5,400
3.7 Rock Construction Entrance
a) Grade (dozer) 19 cy $0.20 $0.67 $0 $0 $4 $13 $17
b) Stone (import) 3/4”" to 1 1/2" 19 cy $23.05 $0 $438 $o $0 $438 10 mile haul
c) Install Stone 8" thick 19 cy $1.85 $0.35 $0 $0 $35 $7 $42
d) Maintain Entrance 1 Is $437.90 $38.87 $19.38 $0 $438 $39 $19 $496  100% of i ion cost
$6,400 $10,361 $1,086 $90 $17,938
4 SITE MANAGEMENT STAFFING
4.1 Site Manager 8 wk $1,506.53 $0 $0 $12,052 $0 $12,052
4.2 Site Supervisor/Foreman 8 wk $1,438.05 $0 $0 $11,504 $0 $11,504
4.3 Site Engineer 8 wk $1,369.58 $0 $0 $10,957 $0 $10,857
$0 $0 $34,513 $0 $34,513
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NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 10)

Alternative 3 - Landfill Cover System
Capital Cost

12/5/97 1:27 PM

Prepared by Z ;! Z
Checked by 12 c ‘J

Unit Cost Total Cost Total Direct J|
, tem I Ouanﬁtyl Unitl Subcontract Materiat Labor  Equipment Subcontract Material Labor Equipment Cost| Comments
8 LANDFILL COVER R

5.1 Grade Landfill Materials 1000 cy $0.37 $1.39 $0 $0 $370 $1,390 $1,760 300 hp dozer

5.2 Compact Landfill Materials 1000 cy $0.11 $0.12 $0 $0 $110 $120 $230 12" lifts/4 passes

5.3 Install Roadway Geotextile 8228 sy $0.45 $0.06 $0.02 $0 $3,703 $494 $165 $4,361

5.4 Install Aggregate Base Course 2285 cy $35.50 $1.19 $1.47 30 $81,118 $2,719 $3,359 $87,196

5.5 Install Asphalt Wear Course - 2" 8228 sy $3.29 $0.37 $0.30 $0 $27,070 $3,044 $2,468 $32,583

6 SITE RESTORATION
6.1 Hydroseed w/ mulch & tertilizer
. 8.2 Install New 6 High Chain Link Fence
6.3 Double Swing Gate (12 opening)

7 POST CONSTRUCTION SUBMITTALS
7.1 Construction As-Builts
7.2 CEA & Modify Base Master Plan

n:\data\bbre924\cto300\0uBs10a3

$0 $111,800 $6,737 $7,502 $126,129

17.4 msf $26.78 $7.54 $7.20 $0 $466 $131 $125 $722 #7 utility mix
1500 " $16.40 $24,600 $0 $0 $0 $24,600
1 ea $925.00 $925 $0 $0 $0 $925
) $25,525 $468 $131 $125 $28,247
1 Is $5,000.00 $0 $0 $5,000 $0 $5,000
1 Is $15,000.00 $15,000 $0 $0 $0 $15,000
$15,000 $0 $5,000 $0 $20,000
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12/5/97 1:27 PM

NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey

Operable Unit 6 (Site 10) ' Prepared by TIR
Alternative 3 - Landfill Cover System ' :
Annual Cost Checked by 'QC
ltem Cost
Item Years 10 & 20 Notes
Cap Repaving $35,400 Repave cap in years 10 & 20 with 2" wear course
TOTAL $35,400
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12/5/97 1:27 PM
NAVAL WEAPONS STATION EARLE
Colts Neck, New Jersey .
Operable Unit 6 (Site 10) Prepared by 2: Z-'D_e
Alternative 3 - Landfill Cover System
Present Worth Analysis Checked by ‘&
Capital Annual Total Year Annual Discount Present
Year Cost Cost Cost Rate at 7% Worth
0 $675,859 $675,859 1.000 $675,859
1 $0 0.935 $0
2 $0 0.873 $0
3 $0 0.816 $0
4 $0 0.763 $0
5 $0 . 0.713 $0
6 . $0 0.666 $0
7 $0 0.623 $0
8 $0 0.582 $0
9 : $0 0.544 $0
10 $35,400 $35,400 0.508 $17,983
11 $0 0.475 $0
12 $0 0.444 $0
13 $0 0.415 $0
14 $0 0.388 $0
15 $0 0.362 $0
16 - $0 0.339 $0
17 $0 0.317 $0
18 $0 0.296 $0
19 $0 0.277 $0
20 $35,400 $35,400 0.258 $9,133
21 $0 0.242 30
22 $0 0.226 . $0
23 $0 0.211 $0
24 $0 0.197 $0
25 $0 0.184 $0
26 $0 0.172 $0
27 $0 0.161 $0
28 $0 0.150 $0
29 $0 0.141 $0
30 $0 0.131 $0
TOTAL PRESENT WORTH $702,976
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