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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 consultation 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 Site was completed in July of 1996. Upon review of the data presented in the RI, the Navy and EPA
agreed to group Sites 4, 5, 19, and 26 into Operable Unit-1 based on the volumes of waste materials
present, the types of contaminants detected, and the potential for contaminant migration to human and

environmental receptors.

This report presents the Feasibility Study (FS) performed for the Operable Unit-1 Sites. The FS report
presents a range of remedial alternatives that address potential risks to human health and the
environment posed by site-related contaminants identified previously under the Remedial Investigation.
The current report only addresses remedial alternatives developed for Site 4, 5, and 19. Additional field
investigations are being completed for Site 26 to refine the extent of trichloroethene contamination in
groundwater. Once the new data have been evaluated and interpreted, remedial objectives and

evaluation of alternatives will be completed for Site 26 and will be incorporated into the FS.

The remedial options developed in this document will be used by the Navy to select a preferred remedy.
A Proposed Remedial Action 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
would be addressed in a Responsiveness Summary and the selected remedy will be documented in a

Record of Decision.

NWS Earle 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-acre Main Base and a 706-acre waterfront area
connected by a right-of-way controiled by the Navy. NWS Earle was included on the National Priority List
in October 1990.

Descriptions of the four Operable 1 Sites are summarized as follow:

DOCS/NAVY/7452/106005
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Site 4 - Landfill West of "D" Group

Site 4 consists of a 5-acre landfill that received approximately 10,200 tons of mixed domestic and
industrial wastes between 1943 and 1960. The bulk of materials disposed of at Site 4 included: metal
scrap (steel banding, pipes, and empty trash barrels) and construction debris (lumber, concrete, brick,
etc.), pesticide and herbicide containers, paint residues, and rinsewaters were also disposed in this
landfill. Industrial wastes apparently only comprise a small portion of the materials disposed. Reports
prepared by previous contractors indicated the potential presence other wastes that may have been
disposed at the landfill including containers of paint, paint thinners, varnishes, shellacs, acids, alcohols,
caustics, and asbestos.  The landfill materials are currently covered by a thin layer of sandy soil. This

landfill was never formally closed.

Sit 5 - Landfill West of Army Barricades

Site 5 consists of a landfill situated west of the Army Barricades that received approximately 6,600 tons of
mixed domestic and industrial wastes between 1968 and 1978. The materials disposed of at Site 5
included: domestic wastes consisting of paper, glass, and plastics; construction debris (consisting of
lumber, concrete, bricks, metal scrap, etc.); and industrial wastes consisting of wood, pesticide and
herbicide containers, containers of paint, paint thinners, varnishes, shellacs, acids, alcohols, caustics, and

small amounts of asbestos.

The landfill materials are currently covered by a layer of soil that appears to vary between 1 to 3 feet
throughout most of Site 5, and are covered by vegetative growth. Approximately 1 acre of the landfill is
currently occupied by the skeet and shooting range, which is used recreationally by the public.

Apparently this landfill was never formally closed.

Site 19 - Paint Chip and Sludge Disposal Area

Site 19 consists of an ordnance maintenance area where paint chips and sludges were discharged into a
topographic depression near Building S-34 from the early 1940s until the early 1960s. Paint slurries and
solvent residues were discharged into a open drainage swale. The site occupies an approximate 300-foot
circular area, half of which is paved with asphalt while the remainder has a gravel surface. The
topographic depression measures approximately 50 feet in diameter and varies in depth between 5 to 10
feet. A small drainage ditch runs from the depression to a small stream in the wetlands adjacent to Site

19. The paved portion of this site is currently used for training Navy fork lift operators.

DOCS/NAVY/7452/106005
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Sit 26 - Explosive "D" Washout Area

The explosive "D" washout area located behind Building BG-1 was used for a 1 year period during the
1960s to remove and recover ammonium picrate (explosive "D") from artillery shells. The shells were.
washed with hot water, and the ammonium picrate solution was discharged into a settling tank. The
ammonium picrate was precipitated from the cooled solution, and was then recovered for reuse or
disposal. Overflow from the settling tank was discharged into an unlined percolation pit. It is estimated
that approximately 20,000 pounds of ammonium picrate may have been lost from the percolation pit as the
result heavy rainfall and flooding. A tile-lined open pipe connects Building BG-1 and the percolation pit. A
process leaching system, consisting of a grease pit and a cess-pool type leach tank, is also located

adjacent to the building. N

Requlatory Histo

An Initial Assessmeht Study conducted in 1982 identified 29 waste disposal areas at NWS Earlé, which
led to the further investigation of 11 of those sites. Following the listing of NWS Earle on the NPL, 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 Preliminary Assessments of 17 sites be performed. To date the following

investigations have been completed and are documented:

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

¢ IRP RI/FS for 11 sites (September 1993)

e IRP RI for 27 sites (July 1996)

Objective of the FS

The overall objective of this FS is to develop and evaluate alternatives that address source control and

groundwater remediation actions for the OU-1 sites. The general FS process is described below:

. Develop Remedial Action Objectives that incorporate cleanup goals protective of human
health and the environment. The Remedial Action Objectives specify the contaminants,
media of interest, exposure pathways, and preliminary remediation goals. The

preliminary remediation goals (numeric criteria) are developed based on chemical-specific

DOCS/NAVY/7452/106005
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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

Remedial Action Objectives.

. 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. The
alternatives consist of a range of remedial technologies for source control or groundwater

remediation.

. Prepare a detailed analysis of individual alternatives following the criteria specified in the

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 R results,
RAOs were developed to address contaminated environmental media (soils, groundwater) present at the
NWS Earle Operable Unit 1 Sites. These RAOs are presented below.

Site 4 RAOs

To address the potential threats posed by contaminated soil and landfilled materials at Site 4, the RAO to
protect human health is to prevent human exposure to contaminated soils and landfilled materials.

Because the continued leaching of soil contaminants would degrade groundwater underlying Site 4, the
RAO for protection of the environment is to minimize contaminant migration into groundwater. The
groundwater RAO for protection of human health is to prevent human exposure to VOC and metal

contaminants in groundwater.

DOCS/NAVY/7452/106005
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Site 5 RAOs

To address the potential threats posed by contaminated soil and landfilled materials at Site 5, the RAO to

protect human health is to prevent human exposure to contaminated soils and landfilled materials.

Because the continued leaching of soil contaminants would degrade groundwater underlying Site 5, the
RAO for protection of the environment is to minimize contaminant migration into groundwater. The
groundwater RAO for protection of human health is to prevent human exposure to VOC and metal

contaminants in groundwater.
Site 19 RAOs

To address the potential threats posed by contaminated soils/sediments at Site 19, the RAO to protect

human health is to prevent human exposure to contaminated soils/sediments.

The RAO for protection of the environment is to minimize contaminant migration into groundwater and

adjacent wetlands.

The groundwater RAO for protection of human hea!th is to prevent human exposure to contaminated

groundwater.

Alternatives Development

Following the technology screening and detailed evaluation, remedial technologies were assembled into
alternatives that address contaminated soils and groundwater and the RAOs. These alternatives provide
variable levels of protection to human health and the environment, as well as compliance with ARARs.
Remedial alternatives included source control actions such as: no action; consolidation and capping;
excavation, on-site solidification, on-base disposal; and off-base disposal. The groundwater response
actions for these remedial alternatives included institutional controls and natural attenuation. With the
implementation of source control actions, reduced leaching of soil contaminants to groundwater would

result and groundwater would not be degraded further. N

Summaries of remedial alternatives that passed the screening step for each Operable Unit 1 site are

presented in the following section.

DOCS/NAVY/7452/106005
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Site 4 R m dial Alternatives

Site 4 - 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 overall human health and environmental protection
provided by the site in its present state. Periodic reviews of site conditions, typically every five years, and
long-term monitoring of groundwater, surface water, and sediments would be the only activities conducted

under this alternative.

Site 4 - Alternative 3: Capping, and Institutional Controls, Natural Attenuation, and Long-Term Monitoring

This alternative is a containment option that utilizes capping and institutional controls to prevent potential
human exposure to contaminated soils and landfilled materials, and to minimize further contaminant
leaching into groundwater. Over time, the contaminants in groundwater will likely attenuate naturally
through chemical and biological degradation (VOCs only) and physical and chemical processes (metals
and VOCs). 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 will 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. Following
capping, the cap would be maintained as needed. Institutional controls would be enacted 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 use of untreated contaminated groundwater.

Long-term, annual monitoring would be conducted to assess contaminant status and potential threats to
human health and the environment. Site conditions and risks would be reviewed every five years since
wastes are left in place.

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

DOCS/NAVY/7452/106005
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Sit 5 R m dial Alternativ s

Site 5 - 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 five years, and

long-term monitoring of groundwater would be the only activities conducted under this alternative.

Site 5 - Alternative 3: Capping, and Institutional Controls. Natural Attenuation, and Long-Term Monitoring

This alternative is a containment option that utilizes capping and institutional controls to prevent potential
human exposure to contaminated soils and landfilled materials, and to minimize further contaminant
leaching into groundwater. One acre of the existing landfill will be further capped while the remaining
three acres would be left in its current condition since there is adequate soil cover and erosion is not
evident. Over time, the contaminants in groundwater will likely attenuate naturally through chemical and
biological degradation (VOCs only) and physical and chemical processes (metals and VOCs).
Contaminant concentrations in groundwater will also decrease as a result of reduced infiltration of

precipitation landfilled materials.

For the new cap, a low-permeability cover system that complies with federal and state regulatory
requirements will 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. Both the new and existing cap would be periodically maintained. Institutional controls
would be enacted tp limit future uses of the site thét may result in disturbance of the new and existing cap

or direct contact with contaminated media and to prohibit use of untreated contaminated groundwater.

Long-term, annual monitoring would be conducted to assess contaminant status and potential threats to
human health and the environment. Site conditions and risks would be reviewed every five years since

wastes are left in place.

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

DOCS/NAVY/7452/106005
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Sit 19 Remedial Alternatives

Site 19 - 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 overall human health and environmental protection
provided by the site in its present state. Periodic reviews of site conditions, typically every five years, and
long-term monitoring of groundwater, surface water, and sediments would be the only activities

conducted under this alternative.

Site 19 - Alternative 4: Excavation, On-Site Solidification, On-Site Disposal, Natural Attenuation. and Lona-

term Monitoring

Alternative 4 employs soil treatment to limit exposure to hazardous substances and minimize migration of
contaminants to groundwater and the adjacent wetlands. Contaminants in site groundwater would
naturally attenuate over time through precipitation, adsorption, dilution, and dispersion after leaching of
contaminants from site soils and sediments is abated.

Under this alternative, the contaminated sediments and soils from the drainage ditch and the topographic
depression would be excavated and treated by solidification to immobilize metals in a stable matrix.
Treated soils would be placed in the topographic depression. The depression would be backfilled with
clean fill, graded level with the surrounding paved surface; and closed with an asphalt cover to form a
treated-soil containment cell. Access restrictions would be enacted to limit future uses of the site that may
result in intrusion into the treated-soil cell. Access reétrictions would also prohibit the use of untreated

groundwater for drinking water.

Long-term, annual monitoring of groundwater, surface water, and sediments would be conducted to
assess contaminant status and potential threats to human health and the environment. Site conditions

and risks would be reviewed every five years since wastes are left in place.

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

DOCS/NAVY/7452/106005
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Site 19 - Alternative 5. Excavation and Disposal

(
Under Alternative 5, all contaminated soils and sediments in excess of selected clean-up goals would be
excavated and 1) sent off site for disposal or 2) consolidated into Site 4 prior to capping. Site 19 soils
would no longer pose threats to groundwater or the adjacent wetlands. Once the source of contamination
is removed, contaminants in site groundwater would naturally attenuate over time through precipitation,
adsorption, dilution, and dispersion. Institutional controls would be enacted to prohibit the use of untreated

contaminated groundwater for drinking water. _

Long-term, annual monitoring of groundwater, surface water, and sediments would be conducted to
assess contaminant status and potential threats to human health and the environment. Site conditions

and risks would be reviewed every five years as long as groundwater contamination remains.

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

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. Summaries and comparative evaluation of alternatives for Sites 4, 5, and 19 are presented in
Tables ES-1 through ES-3, respectively, of this FS.

The following seven criteria, as established by the NCP, were used for the detailed analysis of

alternatives:

. Overall protection of human health and the environment
. Compliance with ARARSs
. Long-term effectiveness and permanence
. Reduction of mobility, toxicity, or volume through treatment
. Short-term effectiveness
. Implementability
DOCS/NAVY/7452/106005 co
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. Cost
Two other evaluation criteria, state and community acceptance, will be addressed in the Record of

Decision following the receipt of comments during public comment period, after the Proposed Remedial

Action Plan has been presented to the public.

DOCS/NAVY/7452/106005
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SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL CONTROLS,
NATURAL ATTENUATION, AND LONG-TERM
MONITORING

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Prevent Human Exposure to
Contaminated Soils and Landfilled
Materials

No action taken to prevent human exposure to
contaminated soils 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.

Enhanced cover system would prevent direct contact
with contaminated soils and landfilled materials.

Current direct contact risks were not quantified, but it
is conservatively assumed that landfilled materials

.may pose excess health risks. Any excess risks

would be reduced to acceptable levels by installing
and maintaining the cap.

Prevent Human Exposure to VOC and
Metal Contaminants in Groundwater

No action taken to prevent human exposure to
contaminated groundwater. Carcinogenic and non-
carcinogenic risks exceeding EPA's target risk range
would remain.

No actions taken to reduce contaminant leaching to
groundwater. No institutional controls implemented to
prohibit use of untreated groundwater for drinking
water.

Institutional controls would minimize potential
exposure to site groundwater by prohibiting its use.

The cover system would reduce leaching of
contaminants to groundwater, facilitating natural
attenuation of contaminants. In time, contaminant
concentrations would reach levels that would not
pose excess risk.

Minimize Contaminant Migration

No actions taken to reduce contaminant leaching to
groundwater. Contaminants would continue to leach
into groundwater and migrate downgradient,
potentially affecting downgradient receptors.

The cover system would reduce leaching of
contaminants to groundwater and would reduce
migration of contaminants to the environment by
surface water and wind erosion.

‘| COMPLIANCE WITH ARARs

Chemical-Specific ARARs

Would not comply with state groundwater quality
standards.

Groundwater contaminant concentrations would
initially exceed state GWQC; over time GWQC would
be achieved by natural attenuation.

A classification exception area (CEA) would be
established to provide the state official notification that
standards would not be met for a specified duration.
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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 ARARs for
closure and post-closure of municipal landfills.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of Residual Risk

Existing risks would remain: approximately 1.4 x 10™
excess cancer risk (ECR) and Hl = 3.3 non-
carcinogenic risks from exposure to site groundwater.

Increased risk anticipated over time as landfill surface
deteriorates.

Implementation and enforcement of institutional
controls would reduce risks from exposure to site
groundwater to less than 1 x 10° ECR and Hl less
than 1.0. Over time, natural attenuation would result
in permanently reduced risks.

Installation and maintenance of the cap would reduce
direct exposure risks to less than 1 x 10® ECR and HI
less than 1.0.

Adequacy and Reliability of Controls

No new controls implemented. Existing site features
provide limited controls. :

If properly maintained, the cap 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 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.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of Toxicity, Mobility, or
Volume Through Treatment

No reduction, since no treatment would be employed.

Groundwater contamination eventually eliminated by
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 anticipated if proper PPE is used
during long-term monitoring.

No significant risk to workers anticipated if proper
PPE is used during remedlatlon and long-term
monitoring.
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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.

1.5 years enhanced cap is in place. Natural
attenuation will likely take longer.

IMPLEMENTABILITY

Ability to Construct and Operate

No construction or operation involved.

No difficulties anticipated. Capping 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, the cover system
may need to be opened to access contaminated
materials within.

Ability to Monitor Effectiveness

Monitoring would provide assessment of potential
exposures, contaminant presence, migration, or
changes in site conditions.

Same as Alternative 1.

Ability to Obtain Approvals and
Coordinate with Other Agencies

Coordination for 5-year reviews may be required and
would be obtainable.

Coordination for 5-year reviews may be required and
would be obtainable.

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

Personnel and equipment available for
implementation of long-term 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 cap construction.

COST A

Capital Cost $0 $1,983,000
First-Year Annual O&M Cost $16,200 $29,600
Present Worth Cost $234,000 $2,400,000
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SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

OU-1 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY -

CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL CONTROLS,
NATURAL ATTENUATION, AND LONG-TERM
MONITORING

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Prevent Human Exposure to
Contaminated Landfill Soils and
Materials

No action taken to prevent human exposure to
landfilled materials. Existing risks would remain.

Continued deterioration of the landfill surface,
particularly the eastern portion, would expose more
landfilled materials and result in increased direct
exposure risks.

New cover system over eastern 1 acre of landfill and
would prevent direct contact with contaminated
materials. Existing soil/vegetative cover over
western portion of landfill would limit direct contact
with contaminated materials.

Current direct contact risks were not quantified, but it
is conservatively assumed that landfilled materials
may pose excess health risk. Excess risks would be
reduced by installing the new cap and maintaining
the new and existing caps. ‘

Prevent Human Exposure to VOC and
Metal Contaminants in Groundwater

No action taken to prevent human exposure to
contaminated groundwater. Carcinogenic and non-
carcinogenic risks exceeding EPA’s target risk range
would remain.

No actions taken to reduce contaminant leaching to
groundwater. No institutional controls implemented to
prohibit use of untreated groundwater for drinking
water.

Institutional controls would minimize potential
exposure to site groundwater by prohibiting its use.

The enhanced cover system would reduce leaching
of contaminants to groundwater, facilitating natural
attenuation of contaminants. In time, contaminant
concentrations would reach levels that would not
pose excess risk.

Minimize Contaminant Migration to
Groundwater

No actions taken to reduce contaminant leaching to
groundwater. Contaminants would continue to leach
into groundwater and migrate downgradient,
potentially affecting downgradient receptors.

The enhanced 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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COMPLIANCE WITH ARARs
Chemical-Specific ARARs Would not comply with state groundwater quality Groundwater contaminant concentrations would
: standards. initially exceed state GWQC; over time GWQC would
. be achieved by natural attenuation.
A classification exception area (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.
Action-Specific ARARs Would not comply with federal or state ARARs for Would comply with federal and state ARARs for
post-closure maintenance of municipal landfills. closure and post-closure of municipal landfills.
LONG-TERM EFFECTIVENESS AND PERMANENCE
Magnitude of Residual Risk Existing risks would remain: approximately 1.3 x 10° | Implementation and enforcement of institutional
ECR and HI = 5.2 non-carcinogenic risks from controls would reduce risks from exposure to site
exposure to site groundwater. groundwater to less than 1 x 10 and Hl less than
1.0. Over time, natural attenuation would result in
Increased risk anticipated over time as landfill surface | permanently reduced risks.
deteriorates, especially on eastern portion of landfill.
Installation of the new cap, maintenance of the new
and existing caps, and implementation of access
restrictions to prevent intrusion into contaminated
: materials would reduce direct exposure risks.
Adequacy and Reliability of Controls No new controls implemented. Existing site features | If properly maintained, the cap system would be
provide limited controls. reliable for preventing exposure and reducing
contaminant migration to the environment.
If implemented and enforced, institutional controls
could prevent damage to the cap, intrusion into
contaminated materials, and use of contaminated
groundwater.




TABLE ES-2

SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

. OU-1 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 3

DRAFT

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.

Groundwater contamination eventually eliminated by
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 anticipated if proper PPE is used
during long-term monitoring.

No significant risk to workers anticipated if proper
PPE is used during cap construction and long-term
monitoring.

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.

14 months until enhanced cap is in place, Natural
attenuation will likely take longer.

IMPLEMENTABILITY

Ability to Construct and Operate

No construction or operation involved.

No difficulties anticipated. Capping 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 eastern
portion of the landfill, the single barrier cover system
may need to be opened to access contaminated
materials within.

Additional actions would be easily implemented in the
western portion of the landfill.

Ability to Monitor Effectiveness

Monitoring would provide assessment of potential
exposures, contaminant presence, migration, or
changes in site conditions.

Same as Alternative 1.
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Ability to Obtain Approvals and
Coordinate with Other Agencies

Coordination for 5-year reviews may be required and
would be obtainable.

Coordination for 5-year reviews may be required and
would be obtainable.

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

Personnel and equipment available for
implementation of long-term 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 cap construction.

COST

Capital Cost $0 $588,000
First-Year Annual O&M Cost $10,400 $18,600
Present Worth Cost $163,000 $852,000
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CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 4:
EXCAVATION, ON-SITE
SOLIDIFICATION, ON-SITE
DISPOSAL, NATURAL
ATTENUATION, AND LONG-TERM
MONITORING

ALTERNATIVE 5*:
EXCAVATION, OFF-SITE DISPOSAL,
NATURAL ATTENUATION, AND
LONG-TERM MONITORING

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Prevent Human
Exposure to
Contaminated Soils.

No action taken to prevent human
exposure to contaminated soils and
sediments.

Excavation, treatment, and on-site .
disposal would prevent direct contact
with contaminated materials.

Excavation and off-site disposal would
prevent direct contact with contaminated
materials.

Prevent Human
Exposure to
Contaminated
Groundwater

No action taken to prevent human
exposure to contaminated
groundwater. Carcinogenic and non-
carcinogenic risks exceeding EPA’s
target risk range would remain.

No actions taken to reduce
contaminant leaching to
groundwater. No institutional
controls implemented to prohibit use
of untreated groundwater for drinking
water.

Institutional controls would minimize
potential exposure to site
groundwater by prohibiting its use.

Excavation and solidification of soils
would reduce leaching of
contaminants to groundwater,
facilitating natural attenuation of
contaminants. In time, contaminant
concentrations would reach levels
that would not pose excess risk.

Institutional controls would minimize
potential exposure to site groundwater
by prohibiting its use.

Excavation and off-site disposal of soils
would reduce leaching of contaminants
to groundwater, facilitating natural
attenuation of contaminants. In time,
contaminant concentrations would reach
levels that would not pose excess risk.

Minimize Contaminant
Migration to
Groundwater and
Adjacent Wetlands

No actions taken to reduce
contaminant migration to
groundwater or wetlands.
Contaminants would continue to
leach into groundwater and migrate
into wetlands via surface runoff.

Excavation and solidification of
contaminated soils would reduce
leaching of contaminants to
groundwater and would reduce
migration of contaminants to the
environment by surface water and
wind erosion.

Excavation and removal of contaminated
soils 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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COMPLIANCE WITH ARARs

Chemical-Specific
ARARs

Would not comply with state
groundwater quality standards.

Groundwater contaminant
concentrations would initially exceed
state GWQC,; over time GWQC would
be achieved by natural attenuation.

A classification exception area (CEA)
would be established to provide the
state official notification that
standards would not be met for a
specified duration.

Alternative 4 would be implemented
in compliance with RCRA Land
Disposal Restrictions.

Same as Alternative 4.

Location-Specific
ARARs

Not Applicable.

Would comply with federal and state
ARARs for wetlands, floodplains, and
other sensitive receptors.

Same as Alternative 4.

Action-Specific ARARs

Not Applicable.

If soils and sediments are determined
to be hazardous, Alternative 4 would
comply with federal and state ARARs
for siting and operation of hazardous
waste treatment facilities.

If soils and sediments are determined to
be hazardous, Alternative 5 would
comply with federal and state ARARs for
transport/disposal of hazardous waste.
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LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of Residual Existing risks would remain: Implementation and enforcement of Implementation and enforcement of
Risk institutional controls would reduce institutional controls would reduce risks
Approximately 3.3 x 10 ECR and HI | risks from exposure to site from exposure to site groundwater to
= 3.0 non-carcinogenic risks from groundwater to less than 1 x 10° and | less than 1 x 10 and Hl less than 1.0.
exposure to site groundwater; Hl less than 1.0. Over time, natural Over time, natural attenuation would
attenuation would result in result in permanently reduced risks.
Risks exceeding EPA’s protective permanently reduced risks.
guideline for exposure to lead in soil, Excavation and off-site disposal of
dust, and groundwater (estimated Excavation, treatment, and on-site contaminated soils and sediments would
15.5 percent children exposed may containment of contaminated soils reduce direct exposure risks to
have blood lead levels >10ug/l vs and sediments would reduce direct acceptable levels for lead exposure.
guideline of maximum 5 percent). exposure risks to acceptable levels
. for lead exposure.
Adequacy and , No new controls implemented. Solidification is a widely Because contaminated soils and
Reliability of Controls demonstrated, reliable technology for | sediments would be removed, no
) immobilization of metals in soils and controls would be necessary for
sediments. Combined with on-site preventing exposure and reducing

containment, solidification is expected | contaminant migration to the
to provide permanent protection from | environment.
direct contact exposures and long-

term reduction in contaminant ' If implemented and enforced,
leaching to groundwater. institutional controls could prevent use of
contaminated groundwater.
Need for 5-Year Review | Review would be required since soil | Same as Alternative 1. Review would be required since
and groundwater contaminants groundwater contaminants would
would be left in place. remain, in excess of GWQC.
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT
Treatment Process None. Solidification/Natural Attenuation Natural Attenuation
Used ]
Amount Treated or None. 260 cubic yards of soil/’sediment. All | All of contaminated groundwater.
Destroyed , of contaminated groundwater.
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Reduction of Toxicity, No reduction, since no treatment Mobility of metals in soils and Contaminated groundwater treated

Mobility, or Volume would be employed. sediments reduced through treatment | through natural attenuation.

Through Treatment by solidification. Contaminated
groundwater treated through natural
attenuation.

Irreversible Treatment Not Applicable Solidification treatment is expected to | Contaminatd groundwater irreversibly
provide effective long-term addressed by natural attenuation.
immobilization of contaminants.

Since contaminants are immobilized,
rather than destroyed, treatment may
not be irreversible. Contaminatd
groundwater irreversibly addressed
by natural attenuation.

Statutory Preference for | No Yes Yes

Treatment

SHORT-TERM EFFECTIVENESS

Community Protection No risk to community anticipated. No significant risk to community Same as Alternative 4.
anticipated. Engineering controls
would be used during implementation
to mitigate risks.

Worker Protection No risk to workers anticipated if No significant risk to workers Same as Alternative 4.

proper PPE is used during long-term | anticipated if proper PPE is used
monitoring. during remediation and long-term
monitoring.

Environmental Impacts | No adverse impacts to the No significant impacts to the Same as Alternative 4.

environment anticipated. environment anticipated. Engineering
controls would be used during
implementation to mitigate risks.
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[ Time Until Action is

Not applicable.

8 months until RAOs for exposure to

Alternative 5A: 2.5 months until RAOs

Common construction techniques
used for excavation and on-site
disposal. Precautions would be
taken to minimize damage to
wetlands during excavation.

Solidification is a well demonstrated
technology employing common
equipment and materials.

Complete contaminated soils and sediments for exposure to contaminated soils and
achieved. sediments achieved.
Alternative 5A: 11months until RAOs for
1 year until RAOs for exposure to site | exposure to contaminated soils and
groundwater are achieved. sediments achieved (including time to
prepare Site 4 landfill for acceptance of
excavated soils).
Both 5A and 5B: 1 year until RAOs for
exposure to site groundwater are
achieved.
IMPLEMENTABILITY
Ability to Construct and | No construction or operation No construction or operational No construction or operational difficulties
Operate involved. difficulties anticipated. anticipated.

Common construction techniques and
equipment used for excavation and off-
site disposal. Precautions would be
taken to minimize damage to wetlands
during excavation.

Ease of Doing More
Action if Needed

Additional actions would be easily
implemented if required.

If additional actions are warranted,
the solidified materials could be
excavated and removed.

Same as Alternative 1.

Ability to Monitor
Effectiveness

Monitoring would provide
assessment of potential exposures,
contaminant presence, migration, or
changes in site conditions.

Same as Alternative 1.

Same as Alternative 1.
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Ability to Obtain
Approvals and
Coordinate with Other
Agencies

Coordination for 5-year reviews may
be required and would be obtainable.

Coordination for 5-year reviews may
be required and would be obtainable.

Coordination with the state would be
required to establish a CEA and
would be obtainable.

Coordination for 5-year reviews may be
required and would be obtainable.

Coordination with the state would be
required to establish a CEA and would
be obtainable.

Alt. 5A: manifests would be required for
off-site transportation and disposal of
contaminated materials.

Availability of
Treatment, Storage
Capacities, and
Disposal Services

None required.

No off-site TSD capacity or services
required. Ample availability of
companies to provide equipment and
services for solidification treatment.

Alt. 5A: Sufficient commercial landfill
capacity available for materials requiring
disposal.

Alt. 5B: Sufficient area available for
disposal of materials at the Site 4 landfill.

Availability of
Equipment, Specialists,
and Materials

Personnel and equipment available
for implementation of long-term
monitoring and 5- year reviews.

Ample availability of companies with
trained personnel, equipment, and
materials to perform excavation,
treatment, disposal, long-term
monitoring, and 5-year reviews.

Ample availability of companies with
trained personnel, equipment, and
materials to perform excavation, off-site
disposal, long-term monitoring, and 5-
year reviews.

Availability of
Technology

Not required.

Solidification is a well demonstraded
technology employing relative
common and available equipment
and materials. Several vendors are
available that could provide the
necessary equipment and materials.

Common construction techniques and
materials required for excavation and
off-site disposal
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COST

Capital Cost $0 $491,000 Alt. 5A: $375,000
Alt. 5B: $153,000

First-Year Annual O&M | $16,200 $21,600 Alt. 5A: $21,600

Cost » Alt. 5B: $21,600

Present Worth Cost $234,000 $793,000 Alt. 5A: $677,000
Alt. 5B: $455,000

Notes:

* Evaluation presented pertains to Alternative 5A (off-base disposal) and Alternative 5B (on-base disposal) unless otherwise noted.



1.0 INTRODUCTION AND BACKGROUND INFORMATION

This FS report presents an executive summary (preceding this section), a summary of previous
investigations for the four sites addressed in this FS (Section 1.0), identification and screening of
remedial technologies for the four sites (Section 2.0), development and screeniné of remedial action
alternatives (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 four sites have also been presented. For a full understanding of site
conditions, the Final Remedial Investigation (RI) Report, July 1996, must be reviewed. The Rl report
is the essential companion document to this FS, both having been 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 alternatives for the individual sites are addressed in Section 3.0. The rationale for
selection of the alternatives and a description of each alternative, including a no-action alternative,

are presented.
Section 4.0 provides a detailed analysis and comparison of the alternatives discussed in Section 3.0.
1.1 SITE DESCRIPTION AND SETTING

This feasibility study (FS) report includes a discussion of remedial alternatives for the Operable Unit 1 (OU-1)
sites, which include Sites 4 (Landfill West of “D” Group), 5 (Landfill West of Army Barricades), 19 (Paint Chip
and Sludge Disposal Area), and 26 (Explosive “D” Washout Area). The OU-1 sites are all 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
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Mainside and Waterfront areas are linked by a narrow tract of land that serves as a right-of-way for a

government road and railroad. Figure 1-1 shows the Mainside area and OU-1 sites.

The main entrance to NWS Earle 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 Iénd 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 buildingé, 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 all the sites included in OU-1, lies in the
outer Coastal Plain, approximately 10 miles inland from the Atlantic Ocean. The Mainside area is relatively
fiat, with elevations ranging from approximately 100 to 300 feet above mean sea level (MSL). The most
significant topographic 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 corner 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, silt, sand, and gravel and were deposited in continental, coastal, and marine
environments. The sediments geﬁ:erally strike northeast-southwest and dip to the southeast at a rate of 10 to
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60 feet per mile. The approximate thickness of these sediments beneath NWS Earle is 800 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 parallels 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 Projection (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 Il-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 quantities 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 KirkondlCohansey aquifer system are confined to semi-confined, except where
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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-1 sites are situated in the rechafgje 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 underlain 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 facilites. 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. ‘

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 endangered list, has been seen on the station,
and some species on the New Jersey endangered list, such as the swamp pink (Helonias bullata), 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, signed 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
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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, bluefish,
American eel, blue crab, and sea lamprey. Resoufce 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 blue crab.

Significant agricultural lands under consideration include cranberry bogs located at the headwaters of Yellow
Brook and Marsh Bog Brook, potentially affected by Site 19.

Ecological risk assessments were performed for the OU-1 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 Confrol 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 of obsolete ammunition, and reclaiming/renovation of various munitions; the

Anti-Submarine Warfare (ASW) and Special Weapons Division, which plans and carries out station-level
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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.

Over 90 percent of the acreage at NWS Earle is dedicated to its primary mission of storage and delivery of
ordnance. The actual amount 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-1. Future land use is not expected to vafy 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.

The sites in OU-1 were utilized for various purposes. The landfill west of “D” group (Site 4) is a 5-acre site
that was used from 1943 to 1960 for the disposal of domestic and industrial wastes (Figure 1-2). At this site,
wastes were burned in trenches and then buried. Industrial wastes disposed at Site 4 consist of demolition
wastes, pesticide and herbicide containers, paint residues, and rinsewaters. Industrial wastes apparently
comprise only a small portion of the approximately 10,200 tons of waste estimated to have been disposed at
the site. Other wastes that may have been disposed in the landfill were discarded containers of paint, paint

thinners, varnishes, shellacs, acids, alcohols, caustics, and asbestos.

The landfili west of the Army Barricades (Site 5) is a 5-acre site that was used from 1968 to 1978 for the
disposal of domestic and industrial wastes (Figure 1-3). The majority of the waste was domestic waste,
consisting of paper, glass, and plastics. Industrial wastes consisted of wood, pesticide containers, pesticide,
rinsewaters, and discarded containers of paint, paint thinner, solvents, varnishes, shellacs, acids, alcohol's,

caustics, and small amounts of asbestos.

Site 19 is an ordnance maintenance area where paint chips and paint sludge were discharged to a
topographic depression near Building S-34 (Figure 1-4). The site was in operation from the early 1940s until
the early 1960s. Paint slurries and solvent residues were discharged into the open drainage swale. During

construction at the site, a significant portion of the contaminated material may have been removed. The site
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is a 300-foot circular area that is surrounded by woodlands. Half the site, from Building S-34 south to the site
perimeter, is paved. The remaindér has a gravel surface. The depression that received the sludge
discharge is approximately 50 feet in diameter and 5 to 10 feet deep and is located in the center of the site
south of a barricade. A small drainage ditch runs from the depression to the west, toward a wetlands area.

General groundwater flow direction is toward the northwest.

The explosive “D" washout area (Site 26) is located behind Building GB-1 (Figure 1-5). For one year in the
late 1960s, the site was used for the removal and recovery of ammonium picrate (known as explosive D)
from artillery shells. The ammonium picrate was removed from the shells by washing with hot water. The
explosive was water soluble, and the resulting solution flowed into a settling tank. Overflow from this settling
tank flowed into an unlined percolation pit. Upon cooling, the explosive precipitated, and the precipitate was
collected for reuse or disposal. According to a previous investigation (Hart, 1983), as much as 20,000
pounds of ammonium picrate could have been lost to surface water due to heavy rainfail before the
percolation pit was cleaned. Investigation has shown that the main issue of concern at Site 26 is not the
explosive D operation but is related to a former process leach tank, where solvent compounds have been

found in soil and grdundwater.
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1.3 SITE INVESTIGATION SUMMARY

Site investigation activities related to areas of potential environmental concern at NWS Earle have been
undertaken by the Navy since approximately 1982. Early work included an Initial Assessment Study (IAS)
conducted by Fred C. Hart and Associates; the results are inciuded in a report prepared in 1982. Studies
and field investigation efforts continued under the Installation Restoration Program (IRP) by Roy F. Weston,
Incorporated. Several documents prepared by Weston were submitted to the Navy, NJDEP, and 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 |l 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 RI included field investigatiohs 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 and that a feasibility study was required for

the sites comprising OU-1.
Results of the previous investigations for the sites in OU-1 are discussed below.

13.1 Sited4

1.3.1.1 Initial Assessment and Confirmation Study

The 1983 IAS consisted of interviews and on-site observations. Based on the potential for groundwater
impacts and the documented disposal of hazardous wastes, Site 4 was recommended for a confirmation
study. The 1986 site inspection (S!) included the installation and sampling of three monitoring wells and the

sampling of two.on-site springs.

During the 1993 SI, four surface water and sediment samples were collected from the spring-fed stream and
drainage along the southeastern portion of the site. No seeps were encountered at the sides of the landfill.

Sediment samples contained very low levels of Volatile Organic Compound (VOCs), Semivolatile Organic
Compounds (SVOCs), and elevated levels of metals and Aroclor 1260 (1.4 mg/kg). No other Polychlorinated

Bihenyl (PCB) or pesticide compounds were found. The surface water samples were analyzed for VOCs and
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Total Petroleum Hydrocarbons (TPH). No VOCs were detected that were not also identified in blanks. No
TPH was detected.

1.3.1.2 Phase | Remedial Investigation

Phase | RI/FS activities were conducted by Weston in 1993 at NWS Earle. The sites in OU-1 were included
for investigation. The RIFS field investigation included test pit excavation, surface water and sediment
sampling, and installation of three additional monitoring wells. No seeps were encountered at the edge of the
landfill. Six test pits were excavated to characterize the waste materials. The waste consisted primarily of
metal scrap such as steel banding, pipes, and empty metal trash barrels. Lumber, concrete, brick, and other
construction debris were also encountered. No anomalous organic vapor readings were detected in any of
the test pits. In two of the test pits, samples were collected and analyzed for full Target Compound List
(TCL)/Target Analyte List (TAL) analytes and TPH. One SVOC compound [bis(2-ethylhexyl) phthalate] was
detected in a sample from Test Pit 3. The pesticide 4,4-DDT (13 ug/kg) and TPH (2,100 mg/kg) were
detected in a sample form Test Pit 2. No other pesticides or PCBs were detected in either sample.

in 1993, groundwater samples were collected from all Si and RI/FS wells. One round was analyzed for full
TCUTAL compounds. 1,2-Dichloroethene (DCE) was detected in MW4-02 and MW4-05 at 20 ug/L and 7
ug/L, respectively, and trichloroethene (TCE) was found at 14 ug/L in MWA4-05 during the first sampling
round. A second and third round were analyzed for VOCs, drinking water metals, and landfill indicator
parameters. VOCs such as methylene chloride and acetone, which are commonly associated with laboratory
contamination, were detected in some samples. TCE at concentrations of 78 ug/L and 46 ug/L, respectively,
and DCE at concentrations of 33 ug/L and 21 ug/L, respectively, exceeded the comparison regulatory
standards in the sample from MW4-05 in the second and third sampling rounds. DCE at concentrations of 13
ug/L and 8 ug/L, respectively, were detected in MWA4-02 during the second and third sampling rounds. Lead
was detected at a concentration of 17.3 ug/L in a sample from MW4-04. Results of the landfill parameters
indicated slightly elevated levels of Chemical Oxygen Demand (COD) and sulfates in the downgradient wells,
MWa4-02 and MW4-05, relative to the upgradient well, MW4-04.

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

sites in OU-1. The results of the B&R Environmental Rl are discussed in Sections 1.4 through 1.7. Activities

performed during this investigation of OU-1 sites are summarized below.

DOCS/NAVY/7452/106005 1-14



DRAFT

Between June and October 1995, B&R Environmental conducted the following field investigation activities at
Site 4:

. Sampling and analysis of groundwater samples from five hydropunch locations

. Sampling and analysis of surface water and sediment

. Drilling and installation of one shallow permanent monitoring well

L Measurement of static-water levels in the wells

. Sampling and analysis of groundwater from the newly installed well and existing wells

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of
hydropunch sample locations, surface water and sediment sample locations, surface soil sample locations,

the newly installed monitoring well, and selected existing wells.
1.3.1.4 Summary of 1995 Ri Results

Site 4 is an open area surrounded by woodlands. The landfili is primarily covered with a sandy soil and is not
closed with an impermeable cap. Erosion of the cover is present on the eastern side of the landfill. The site
is moderately vegetated with grasses and some scrub pines, although there are a few bare areas. The site is
bordered by Macéssar Road to the west and by an unpaved road to the north, east, and south. The ground
surface slopes downward to the southeast from approximately 170 feet above Mean Sea Level (MSL) near
MW4-01 to approximately 150 feet above MSL at MWA4-06. Along the southeastern portion of the site, the fill
face is approximately 25 feet high but tapers to the original ground surface. No seeps were encountered at
the edge of the landfill. A broad, low-lying wetland extends from the eastern portion of the site beyond the
unpaved boundary road. Surface water and groundwater flow is to the east and east-southeast toward the
wetland, based on measured groundwater levels.

1.3.1.41 Site Geology, Hydrogeology, and Hydrology

Geology

Regional mapping places Site 4 within the outcrop area of the Cohansey Sand. The Cohansey Sand ranges
between 0 and 30 feet in thickness and the soil borings are no more than 35 feet deep. The lithology of the
sediments encountered in the on-site borings generally agrees with the published description of the
Cohansey Sand. The thickness of the sediments penetrated in the on-site borings indicates the Cohansey
Sand may have a regional thickness of greater than 30 feet. In general, the borings encountered alternating
beds of light-colored, silty, fine- to coarse-grained sand with varying amounts of gravel. A 0.5-foot reddish-

yellow clay seam was penetrated:in one of the borings.
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Hydrogeology )

Groundwater in the Cohansey aquifer beneath the site occurs under unconfined conditions. Static-water-level
measurements and water-table elevationé'were recorded in August and October 1995. Groundwater contour
maps are presented in Figures 1-6 (August) and 1-7 (October). The direction of shallow groundwater flow in
the aquifer, as indicated by both the August and October groundwater elevations, is toward the east and
east-southeast. There does not appear to be a significant seasonal variation in groundwater flow direction.

The hydraulic conductivity calculated for MW4-04 is 4.48 x 10™* cmi/sec (1.27 ft/day).
1.3.14.2 Nature and Extent of Contamination

Sediment

One site-related sediment sample (04 SD 4B5) was collected at Site 4. Concentrations of metals in the site-
related sediment sample were similar to background ranges. For organics, only nitrobenzene (66 ug/kg) was
detected in the site-related sediment sample. This compound was not detected in background sediment
samples. The Site 4 sediment analyses included chemical oxygen demand (COD), chlorides, moisture,
nitrates, TOC, and totalphosphorus as phosphate. None of these indicator parameters exceeded the range
detected in background samples to suggest any evidence of influence from the landfill on the wetlands.
Figure 1-7 shows sample locations and concentrations of compounds that exceed applicable or relevant and
appropriate requirements (ARARs) and other guidance to be considered (TBCs).

Groundwater

Six site-related groundwater samples (04 GW 01, 04 GW 02, and 04 GW 04 through 04 GW 07) were
collected at Site 4. Concentrations of most site-related metals were similar to background levels. The site-
related samples showed the presence of all the metals found in background samples. Barium and zinc were
detected in upgradient well sample 04 GW 01 énd also in downgradient well 04 GW 05 at levels greater than
background. Iron was detected in downgradient well sample 04 GW 02 at levels greater than background.

Beryllium was detected at levels greater than background but near the instrument detection limit in upgradient
well sahple 04 GW 04 (1.6 ug/L). Results of organic analysis showed that 1,2-dichloroethene (19 ug/L to 25
ug/L) and TCE (1 ug/L to 55 ug/L) were each detected in two groundwater samples. Chloroform (1 ug/L) and
vinyl chloride (3 ug/L) were each detected in one groundwater sample. 04 GW 05 exhibited the highest
levels of TCE, with the highest level of 1,2-DCE and vinyl chloride present in 04 GW 02. Neither of these
compounds were detected in baci(ground groundwater samples. Hydropunch samples indicate that VOCs
had not migrated vertically in measurable quantities. The Site 4 groundwater sample analyses included
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ammonia nitrogen, BOD, COD, chlorides, sulfates, and TOC. Sample 04 GW 02 revealed levels of COD,
sulfate, and TOC greater than those detected in upgradient sample 04 GW 04 and greater than background
ranges. However, results are considerably below the concentration range associated with concentrated
landfill leachate (Chian and DeWalle, 1976; Brunner and Keller, 1972; and ASCE, 1976). These findings are
consistent with the generally low-level detections of these indicator parameters during the previous 1993
sampling investigation. Figure 1-8 shows sample locations and concentrations of compounds that exceed
ARARs and TBCs.

Surface Water

. Four site-related surface water samples (04 SW 01 through 04 SW 03 and 04 SW 4B5) were collected at Site
4. Metals detected in site-related surface water samples at concentrations notably greater than background
ranges include the following: aluminum at 1,220 ug/L in 04 SW 01 and 04 SW 03; iron at 15,500 ug/L in 04
SW 02 and 9,020 ug/L in 04 SW 04, lead at 22.6 ug/L in 04 SW 03; and manganese at 383 ug/L in 04 SW 04
and 333 ug/L in 04 SW 02. Arsenic was detected in 04 SW 03 at a low level (near the instrument detection
limit) but was not detected in background surface water samples.

Aldrin (0.0023 ug/L), dieldrin (0.0008 ug/L), and bis(2-ethylhexyl) phthalate (26 ug/L) were each detected in a
site-related surface water sample collected at Site 4. None of these compounds were detected in
background surface water samples.

The Site 4 surface water sample analyses included ammonia nitrogen, BOD, COD, chloride, nitrate, nitrite,
sulfate, TOC, phosphate, and turbidity. Samples 04 SW 01 and 04 SW 03 had measured COD levels slightly
greater than background ranges. However, these levels are in the lower end of the range associated with
landfill leachate (Chian and DeWalle, 1976; Brunner and Keller, 1972; and ASCE, 1976). Figure 1-8 shows
sample locations and concentrations of compounds that exceed ARARs and TBCs. '

13143 Contaminant Fate and Transport

Nitrobenzene was detected in one sediment sample at a low concentration. In contrast to most semivolatile
compounds, nitrobenzene is considered to be water soluble and does not bind as strongly to organic matter
in sediment. This compound is therefore considered fairly mobile in the environment. Sediment containing
nitrobenzene may be subject to leaching to groundwater or surface water transport through erosional
dispersion or leachate migration. Nitrobenzene, like other monocyclic aromatics, is considered susceptible to
biodegradation in the environment. The rate of degradation depends on several factors including nutrients,

oxygen, moisture, carbon source, pH, and the presence of appropriate acclimatized microorganisms.
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All detected organic groundwater contaminants are volatile and characteristically mobile in the environment
(either through soil gas migration or groundwater transport) and may have originated at iandfill source
locations not identified in this investigation or from source locations that have since been depleted of these
contaminants. The chlorinated ethenes detected in groundwater have been associated with degradation of
PCE and TCE (Cline and Viste, 1983). 1,1-DCE and 1,2-DCE are associated with degradation of PCE and
TCE (Cline and Viste, 1983) and may further degrade to vinyl chloride. Concentrations of the parent
compounds (TCE and PCE) may diminish over time, depending upon the presence of contaminated source
materials that could continue to leach new product into groundwater. TCE and 1,2-DCE concentrations
neither increased nor decreased when the 1995 sampling results were compared to the -1 993 results.

Arsenic and lead were detected at low levels in one site-related surface Water sample. The presence of
elevated levels of aluminum suggests that suspended solids, rather than dissolved metals, represent a
significant portidn of the total metals in this sample. Iron and manganese were also detected at elevated
levels in two surface water samples. The corresponding sediment samples did not reveal elevated levels of
metals.

1.3.1.44 Baseline Human Health Risk Assessment

The potential receptors considered for this site were future industrial, residential, and recreational receptors.
The Reasonable Maximum Exposure (RME) cancer risk associated with the future residential (groundwater)
exposure scenario was approximately 1E-04, the upper end of the target acceptable risk range. However,
the RME estimate for the future residentia! receptor is probably overly conservative because a central
tendency calculation shows that cancer risks are more likely to be within the mid-range of the target
acceptable risk range of 1E-04 to 1E-06. Vinyl chloride (via ingestion of groundwater and inhalation during

showering) was the major COPC that contributed to the cancer risk for this exposure scenario.

RME estimates for noncarcinogenic Hazard Indices (Hls) associated with the future residential (groundwater)
exposure scenario exceeded 1.0, the cutoff point below which adverse noncarcinogenic effects are not
expected to occur. Iron and barium (both via ingestion of groundwater) were the Chemicals of Potential
Concern (COPCs) that exceeded 1.0 or contributed to the HI exceeding 1.0 for this exposure scenario.
Central tendency risk estimates for residential exposure to groundwater yielded also yielded His greater than
1.0 for the same target organs and COPCs.

Lead groundwater concentrations at the site were below EPA guidelines. These lead concentrations 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). Lead surface water concentrations were greater than the guideline range; however,
this would not adversely affect the future recreational receptor exposed to surface water because of very low
ingestion rates. E
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1.3.1.45 Ecological Risk Assessment

The ecological risk assessment concluded that contaminants do not appear to be significantly migrating to
surface water and sediment in the wetlands via overland runoff and/or groundwater to surface water
discharge at a level of ecological concemn. Significant contaminant inputs from future discharge are unlikely
since the landfill has been inactive since 1960 and any effects of discharge would most likely have already
occurred. Contaminant inputs to Lake Earle are not considered likely since surface drainage and

groundwater do not flow toward the lake.

13.2 Site5
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 and the documented disposal of industrial wastes, the site was recommended for a confirmation
study. In 1986, four monitoring wells were installed and sampled at the site. No surface seeps were
encountered at the edge of the landfill.

1.3.2.2 Phase | Remedial Investigation

During the 1993 Weston RI/FS, four test pits were excavated and four additional monitoring wells were
installed. The test pits were excavated to characterize the wastes that had been disposed at the site. A layer
of trash, ranging in thickness from 6 to 13 feet, was encountered in all four test pits. The trash consisted of
foam rubber, glass, paper, plastic, metal scrap materials, lumber, concrete, bricks, and other construction
debris. The cover material was thin to non-existent. Groundwater was not encountered in the test pits. No
surface seeps were encountered at the edge of the landfill. Elevated organic vapor readings (HNu) were
detected in one of the four test pits (TP5-1). Two soil samples were analyzed for full TCL/TAL analytes. Test
pit TP5-1 showed chromium (117mg/kg), toluene (22 ug/kg), and xylene (12 ug/kg). Several volatile and

semivolatile compounds were detected below detection limits. No pesticides or PCBs were detected.

Groundwater samples were collected from all SI and RI/FS wells during the 1993 RI/FS and analyzed for
TCL/TAL analytes, cyanide, and landfill indicator parameters. No surface seeps were encountered at the
edge of the landfill. Chloroform was detected in samples from wells MW5-04 and MWS5-08 (an upgradient
well). Beryllium, chromium, cadmium, and, to a lesser extent, lead, were detected in samples from several
wells. Lead and chromium Ievéls were highest in the sample from MW5-06. VOCs, including DCE, TCE,
and benzene, were also detectea:in the sample from MWS5-06. Results of samples analyzed for landfill

DOCS/NAVY/7452/106005 1-22




DRAFT

parameters indicated elevated levels of sulfate. No distinction was made between the upgradient well (MWS-

b8) and downgradient wells for other landfill parameters.
1.3.2.3 Phase Il Remedial Investigation

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

. Sampling and analysis of groundwater samples from seven hydropunch locations
. Sampling and analysis of groundwater from eight existing monitoring wells
. Measurement of static-water levels in the wells

A survey was conducted to establish the horizontal locations and vertical elevations of the hydropunch

sample locations and selected existing wells.
1.3.2.4 VSummary of Results

Site 5 is characterized as an open area moderately végetated with grasses and scrub pines and surrounded
by woodlands. A narrow forested wetland is located to the west of the railroad tracks. Loose silty sand
(ranging in thickﬁess from 1.5 feet to greater than 3 feet) from the surrounding area was used as the cover
material. An impermeable cap was not used for closure. Railroad tracks run of the southwestern boundary
of the landfill and the wetland is located to the west of the landfill between the dirt access road and the
railroad tracks. Topography across the site.slopes gently to the southwest from approximately 115 feet to
105 feet above MSL.- Groundwater flow is generally to the northeast (at a slight gradient), based on
measured groundwater levels.

1.3.241 Site Geology, Hydrogeology, and Hydrology

Geology

Regional mapping places Site 5 within the outcrop area of the Kirkwood Formation. The Kirkwood Formation
ranges between 60 and 100 feet in thickness. The lithology of the soils encountered in the on-site borings
generally agrees with the published descriptions of the Kirkwood and Vincentown Formations. The on-site
borings were no greater than 55 feet deep. 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 brown and gray, very fine- to medium-grained sand and dark-colored silt
(probably representative of the Kirkwood Formation) and olive and olive brown, slightly glauconitic, fine- to

coarse-grained sand (probably representative of the Vincentown Formation). The Mainside area is located
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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.

Hydrogeology

Based upon the boring log descriptions, well MW5-06 penetrated the Kirkwood Formation, wells MW5-02,
MWS5-03, MW5-05, MW5-07, and MW5-08 penetrated both the Kirkwood and Vincentown Formations, and
wells MW5-01 and MW5-4 penetrated the Vi_ncentown Formation.

Groundwater in the Kirkwood and Vincentown aquifer beneath the site occurs under unconfined conditions
and the formations are interpreted to be hydraulically interconnected. Groundwater contour maps are
presented in Figures 1-9 (August 1995 levels) and 1-10 (October 1995 levels). The direction of shallow
groundwater flow in the aquifer is toward the northeast. There does not appear to be a significant seasonal
variation in groundwater flow direction. The hydraulic conductivities calculated for MW5-02 (Kirkwood and
Vincentown Formation), MW5-06 (Kirkwood Formation), and MW5-07 (Vincentown Formation) are

3.18 x 10™ cm/sec (0.90 fi/day), 6.46 x 10* cm/sec (1.83 f/day), and 2.08 x 10 c/sec (0.59 ft/day),
respectively.

- Hydrology

A small drainage ditch is located approximately 100 feet west of the dirt road that borders the western edge
of the site, and water is present in the ditch only after periods of heavy rainfall. The closest surface water is a
tributary of Hockhockson Brook, located approximately 1,000 feet east of Site 5. The site is located on the
border of the Hockhockson Brook and Pine Brook watersheds. The topography of the site is flat, inhibiting
off-site runoff, therefore, precipitation perches and infiltrates on the site. No surface seeps exist at the landfill.

1.3.242 Nature and Extent of Contamination

Eight site-related groundwater samples (05 GW 01 through 05 GW 08) were collected at Site 5. Figure 1-11
shows sample locations and concentrations of compounds that exceed ARARs and TBCs'. Seven
hydropunch samples were also taken as a screening tool to determine if existing groundwater monitoring
wells were sufficient to characterize lateral extent of groundwater contamination.

Inorganics

Aluminum, arsenic, cadmium, and cobalt were detected in sample 05 GW 07 at levels greater than
background. Iron and cadmium were also detected at levels greater than background in 05 GW 086, and
aluminum was detected at levels greater than background in 05 GW 02. Beryllium was detected at levels
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greater than background but near the instrument detection limit in sample 05 GW 07 (1.6 ug/L). Thallium
was detected at low levels in 05 GW 01 and 05 GW 02 but was not found in background samples.

Organics

1,2-DCA (2 ug/L to 3 ug/L), 1,2-DCE (2 ug/L to 9 ug/L), TCE (2 ug/L to 4 ug/L), and benzene (2 ug/L to 3
ug/L) were each detected in two groundwater samples collected at Site 5 (05 GW 06 and 06 GW 07).

Sample 05 GW 06 also contained low levels of ethylbenzene (2 ug/L), xylenes (4 ug/L), methylene chloride (2
ug/L), and xylene (4 ug/L). Vinyl chloride (2 ug/L) was detected in the sample from 05 GW 05 and chloroform
was detected at 22 ug/L in the sample from 05 GW 01. Low levels of volatile organics (xylene, ethybenzene,
benzene, and 1,2-DCE) in the hydropunch samples generally confirm the presence of these VOCs, but the
data quality of these hydropunch results does not allow their use in human health risk assessment.

Hydropunch samples were used only for screening purposes, to guide additional well placement.

Miscellaneous Parameters

The Site 5 groundwater analyses consisted of BOD, COD, chlorides, sulfates, TOC, phosphates, and
turbidity. Sulfate was detected in MWS5-06 (downgradient) and MW5-07 (crossgradient and adjacent to the
landfill) at concentrations greater than those found in upgradient wells MW5-03 and MW5-06 and greater
than background groundwater levels. MW5-07 slightly exceeded the Secondary Maximum Contaminant
Level (SMCL) for sulfate. These data confirm the presence of elevated sulfate levels also found during the
previous 1993 sampling investigation. Other indicator parameters (BOD, COD, and TOC) were also present
at slightly greater levels in downgradient versus upgradient wells; however, results are below the range
associated with concentrated landfill leachate (Chian and DeWalle, 1976; ASCE, 1976; Brunner and Keller,
1972). '

13243 Contaminant Fate and Transport

VOCs and several inorganics were present in Site 5 groundwater samples. No soil samples were collected
at the site during the 1995 RI. The chiorinated ethenes detected in groundwater have been associated with
degradation of PCE and TCE (Cline and Viste, 1983). Several chlorinated ethenes (1,2-DCA, 1,2-DCE, TCE,
and vinyl chloride), benzene, and other volatile aromatics were detected at low levels in groundwater
downgradient of the landfill. All detected volatile organic groundwater contaminants exhibit relatively high
solubilities, vapor pressure, and air-water partition coefficients (Henry's law constant). These compounds
are characteristically mobile in the environment (either through soil gas migrétion or groundwater transport).
Inorganics detected in the groundwater at levels above background were aluminum, arsenic, beryllium,
cadmium, cobalt, and thallium.
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For the classes of detected chemicals, environmental persistence varies considerably. Vinyl chloride and
1,2-DCE are associated with degradation of PCE and TCE (Cline and Viste, 1983). Concentrations of the
parent compounds (TCE and PCE) may diminish over time, depending upon the presence of source
materials that could continue to leach product into groundwater. Benzene and related alkyl-substituted
aromatics are also considered susceptible to biodegradation in the environment.

13244 _ Baseline Human Health Risk Assessment

The potential receptors considered for this site were future industrial receptors and residential receptors. The
RME cancer risk associated with the future residential (grohndwater) exposure scenario is greater than 1E-
04, the upper end of the target acceptable risk range. VinYl chloride (via ingestion of groundwater and
inhalation during showering) and arsenic (via ingestion of groundwater) are the principal COPCs that
contribute to this cancer risk. However, the RME estimate for the future residential receptor is probably
overconservative because a central tendency calculation shows that cancer risks are more likely to be within
the mid-range of the target acceptable risk range of 1E-04 to 1E-06.

Noncarcinogenic Hazard Quotients (HQs) associated with the future residential (groundwater) exposure
scenario exceeded 1.0, the cutoff point below which adverse noncarcinogenic effects are not expected to
occur. lron is the COPC that exceeded 1.0 for this exposure scenario. In addition, central tendency risk
estimates for residential exposure to groundwater yielded His greater than 1.0 for the liver and digestive
systems as target organs.

Lead groundwater concentrations at the site were below the EPA action level 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).
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13245  Ecological Risk Assessment

Some bare areas are present on the 5-acre inactive landfill, but the majority of the site is dominated by young
pitch pines. Upland habitats surround most of the site and are dominated by mature white oak, chestnut oak,
and mountain laurel. Soils in these areas are classified as Lakewood sand. A narrow forested wetland is
located to the west, along the railroad tracks. Vegetaﬁon in the forested wetland is dominated by red maple
and blackgum, and standing water in the wetland is rarely present. A smalil drainage ditch is located
approximatély 100 feet west of the dirt road that borders the western edge of the site, and water is present in
the ditch only after periods of heavy rainfall. The closest surface water is a tributary of Hockhockson Brook,
located approximately 1,000 feet east of Site 5. The site is located on the border of the Hockhockson Brook
and Pine Brook watersheds. The topography of the site is flat, inhibiting off-site runoff, therefore, precipitation
perches and infiltrates on the site.

The landfill provides fair terrestrial habitat, and the adjacent uplands and wetlands provide excellent habitat,
mainly for terrestrial ecological receptors. Most species of mammals and birds found in the Mainside area
are expected to utilize these areas, and the border of the site provides an "edge effect" that may attract a
wide variety of terrestrial receptors. No sensitive habitats, other than the wetland, and no threatened or
endangered species are known to be present on or around the site. '

The major potential contaminant release pathway from the landfill is overland runoff. Precipitation runoff may
carry constituents to nearby areas, but the flat nature of the site precludes significant overland migration to
off-site areas, including the wetlands. Infiltrating precipitation may cause the contamination of subsurface soil
and groundwater. Groundwater to surface water contaminant migration is limited since no surface water is
present near the site and groundwater flows away from the wetlands and drainage ditch.

Some VOCs, SVOCs, and metals were detected in groundwater samples collected during 1993 RI/FS
activities. Several metals and VOCs were detected in 1995 RI groundwater samples. Groundwater flows to
the northeast, away from the wetland area. Data from two soil samples taken from 1993 RI/FS test pit
samples were used for quantitative assessment. HQs for inorganics and organics in soils were indicative of
low potential risk, with the exception of chromium. This metal was not detected significantly above
background, and the elevated HQ is most likely due to the only Ecotoxicity Threshold value (ET) that was
available for chromium; this ET is heavily conservative. Beryllium was conservatively retained as a final
COPC since no suitable ET was available, bﬁt this metal was not detected significantly above background.
HQs for terrestrial plants from exposure to contaminated surface soils were indicative of low potential risk,
except for aluminum, chromium, and vanadium. Nonetheless, aluminum was lower than background, and
chromium and vanadium were not detected significantly above background. Moreover, the only ETs
available for these metal were heavily conservative. No ET was available for selenium, but selenium was
only detected in one sample at a-relatively low concentration. No terrestrial plant ETs were available for
organics, but concentrations were. low for all organics detected, and plants do not translocate most organics
significantly. .
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In summary, off-site migration of contaminants to the surrounding wetland areas, upland areas, and
Hockhockson Brook or Pine Brook watersheds via overland runoff of groundwater to surface water migration
is limited. HQ values for some metals detected were moderately high but are mitigated by several factors. In
addition, some cover material has been piaced on the landfill, limiting potential exposure to soil contaminants.

Extensive vegetation is present on the site and no signs of plant stress are evident. For these reasons,
potential risks to ecological receptors at Site 5 are low.

133  Site 19

1.3.3.1 Initial Assessment and Confirmation Study

The 1983 IAS, which consisted of interviews and observations, concluded that significant paint-wastes
disposal to surface soil occurred over approximately 10 years. The site was not recommended for
confirmation study because it was believed that impacted soils were removed for construction of new
barricade facilities in the early 1970s.

During the 1993 SI, three monitoring wells were installed, and soil, sediment, surface water, and groundwater
samples were analyzed. Cadmium, lead, and zinc were detected at elevated concentrations in soil. The

upgradient well contained a detectable level of cadmium.
1.3.3.2 Phase | Remedial Investigation

During the 1993 Weston RI/FS, 24 surface soil samples were collected. Four surface soil samples were
analyzed for TAL inorganics, and 20 were analyzed for cadmium and lead. Four shallow soil boring samples
were collected from the drainageway exiting the site and were analyzed for VOCs and TPH. Thirteen
sediment samples were collected from the depression and adjoining drainage swale and analyzed for TAL
inorganics. Low levels of volatiles and metals were detected in surface soil samples. Elevated levels of
metals were detected in sediments at levels above regulatory guidelines, most notably from samples taken

within the depression and drainage swale.

Three additional monitoring wells were also installed to further characterize groundwater conditions.

Groundwater sémples were collected from all six monitoring wells on site and analyzed for TCL organics and
TAL inorganics.  Samples from MW19-02 and MW19-06 were also analyzed for explosives. Two volatile
compounds, methylene chloride and acetone, were detected in almost all samples and in blanks. These
detections are likely due to laboratory/field contamination. DDE and DDT were detected in a sample from

MW19-02 from one sampling round (of three). These compounds were not undetected in samples later
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rounds. Metals were detected at all monitoring wells. Chromium, lead, and antimony exceeded primary

drinking water standards.
1.3.3.3 Phase Il Remedial Investigation

Between June and October 1995, B&R Environmental conducted the following field investigation activities at
Site 19:

. Sampling and analysis of surface water

. Sampling and analysis of sediment

. Sampling and analysis of surface and subsurface soil

. Drilling and installation of one shallow permanent monitoring well

. Sampling and analysis of groundwater from the newly installed well and existing wells
. Measurement of static-water levels in the wells

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the
surface water and sediment sample locations, surface and subsurface soil sample locations, and the newly
installed and selected existing monitoring wells.

1.3.3.4 Summary of Results

~ Site 19 is an ordnance maintenance area where paint chips and paint sludge were discharged to a

topographic depression near Building S-34. The site was in operation from the early 1940s until the early
1960s. Paint slurries and -solvent residues were discharged into the open drainage swale. During
construction at the site, a significant portion of the contaminated material may have been removed. The site
is a 300-foot circular area that is surrounded by woodlands. Half the site, from Building S-34 south to the site
perimeter, is paved. The remainder has a gravel surface. The depression that received the sludge
discharge is approximately 50 feet in diameter and 5 to 10 feet deep and is located in the center of the site,
south of a barricade. A small drainage ditcl;m runs from the depression to the west, toward a wetlands area.
General groundwater flow direction is toward the west.

1.3.3.4.1 _Site Geology, Hydrogeology, and Hydrology

Geology

Regional mapping places Site 19 within the outcrop area of the Kirkwood Formation. The Kirkwood
Formation ranges between 60 and 100 feet in thickness. The 1995 soil borings are no more than 25 feet
deep. The lithology of the sediments encountered in the on-site soil borings generally agrees with the
published descriptions of the Kirkwood and Vincentown Formations. Assuming a portion of the Kirkwood
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Formation was removed by erosion, it is possible that the soil borings penetrated the underlying Vincentown
Formation. In general, the borings encountered brown and yellowish-brown, fine- to medium-grained sand,
silty sand, sandy silt, and silt (probably representative of the Kirkwood Formation) and glauconitic, fine- to
medium-grained sand (probably representative of the Vincentown Formation). Mainside is located above the
up-dip 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, the wells
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. Groundwater contour maps are
presented in Figures 1-12 (August 1995 levels) and 1-13 (October 1995 levels). The direction of shallow
groundwater flow in the aquifer, as indicated by both the August and October 1995 groundwater
measurements, is toward the west. There does not appear to be significant seasonal variation in
groundwater flow direction.

Based on boring log descriptions, the wells are screened across the contact between the Kirkwood and
Vincentown Formations. The hydraulic conductivities calculated for MW19-04 and MW19-05 are 6.91 x 10
cm/sec (1.96 f/day) and 1.06 x 10° cm/sec (3.00 f/day), respectively.

Hydrology

A small drainage ditch runs from the depression to a stream approximately 500 feet to the southwest. The
site is at a higher elevation than the stream. The stream is a tributary of Mingamahone Brook, and as a
result, the site is located within the Mingamahone Brook watershed. Water is present in the drainage
depression only after periods of heavy rainfall. The stream southwest of the site is surrounded by wetlands.
The wetlands, including the stream, drain to the south. The stream is dammed near the power lines west of
the site, which has created a small pond north of the dam.

1.3.34.2 Nature and Extent of Contamination
. Nine site-related subsurface soil samples (19 SB 01-00 throUgh 19 SB 04-00, 19 SB 01-03 through 19 SB

04-03, and 19 SB 05-02) were collected at Site 19. Figure 1-14 shows sample locations and concentrations
of compounds that exceed ARARs and TBCs.

Sediment
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One site-related sediment sample (19 SD 01) was collected at Site 19. The sample exhibited total chromium
at a level seven times the upper range of background samples. Aluminum, iron, manganese, and vanadium
were detected at levels slightly greater than background.

PAHSs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene, benzo(k)fiuoranthene,
and fluoranthene were detected in background sediment samples at a range from 140 ug/kg to 1,800 ug/kg.
Similar PAHs were detected in the sediment sample collected at Site 19 at concentrations one to four times
higher. 4,4"-DDT (19 ug/kg), 4,4-DDD (4.9 ug/kg to 21 ug/kg), and gamma chlordane (0.095 ug/kg) were
detected in background sediment samples. These pesticides were detected in the site-related sediment
sample at levels of 38 ug/kg (4,4'-DDT), 330 ug/kg (4,4'—DDD), and 1.4 ug/kg (gamma chiordane). Toluene
was detected in the site-related sample at 5.8 ug/kg and in a béckground sediment sample at 480 ug/kg.

Groundwater

Six groundwater samples were collected at Site 19, 19 GW 01 through 19 GW 03 and 19 GW 05 through 19
GW 07. No organics were detected in Site 19 groundwater samples. Antimony, arsenic, cadmium, thallium,
and zinc were detected at levels greater than background in one monitoring well, MW19-07, which is located
adjacent to the drainage ditch approximately 60 feet south-southwest of the former disposal area. Barium
and zinc were detected at levels greater than background in monitoring well MW19-03.

Surface Water

One surface water sample wés collected at Site 19, 19 SW 01. Concentrations of metals in the site-related
surface water sample were similar to the range of background samples. Beta-BHC (0.0068 ug/L) and
endosulfan | (0.001 ug/L.) were each detected in one site-related surface water sample, 19 SW 01, which was
located in the surface water discharge pathway approximately 300 feet southwest of the disposal area.
These pesticides were not detected in background surface water samples.

1.3.343 Contaminant Fate and Transport

Hexavalent chromium was found at an elevated level in one near-surfaée soil sample at Site 19 and may
have the potential to impact groundwater. Levels of chromium in groundwater observed in the current
investigation were similar to background. Historical groundwater data, while indicating substéntially greater
chromium levels at one location, are not viewed as representing only dissolved metals and are suspected to
reflect a high level of suspended solids. Chromium was detected at elevated levels in sediment from the toe
of the drainage pathway, which suggests that migration of chromium has occurred through the surface water
drainage pathway.

Certain metals (notably lead and-zinc) were detected at elevated levels in one subsurface soil but were not
found at elevated levels in subsurface soil collected in the drainage ditch or in the wetland sediment sample.
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Therefore, impacts of lead and zinc migration appear limited to surficial drainage ditch sediments. Historical
data indicate that these metals were detected at elevated levels in groundwater, but the ratio of suspended
versus dissolved metal concentrations is suspected to be high. One monitoring well exhibited levels of
antimony, arsenic, cadmium, lead, thallium, and zinc greater than background. Of these metals, only zinc
was found at elevated levels in samples from other media collected at the site. Data does not present
evidence of a trend toward the presence of elevated levels of metals in groundwater.

Trace levels of PCE were detected only in several subsurface soils collected at the shallow depth. This
compound is considered highly mobile but was not detected in groundwater. The low levels detected may

suggest only low-level contamination is present.

Less mobile contaminant species (PAHs and pesticides) were found only in sediment and not groundwater.
These compounds exhibit a high affinity for soils/sediments and are not expected to migrate significantly
except through erosional dispersion. These substances were not detected at elevated levels in the

subsurface soils associated with the source area.
1.3.34.4 Baseline Human Health Risk Assessment

Subsurface soil, sediment, groundwater, and surface water were sampled at Site 19. The potential receptors

for this site were future industrial, residential, and recreational receptors.

The RME cancer risks associated with future residential (subsurface soil and groundwater) exposure
scenarios exceeded 1E-04, the upper end of the target risk range. Arsenic (via ingestion of groundwater)
was the major COPC that contributed to the cancer risks for these exposure scenarios. However, these
RME estimates are probably overconservative because a central tendency calculation shows that cancer

risks are more likely to be within the mid-range of the target écceptable risk range.

RME estimates for noncarcinogenic Hls associated with future industrial (groundwater) and future residential
(groundwater) exposure scenarios exceeded 1.0, the cutoff point below which adverse noncarcinogenic
effects are not expected to occur. Thallium and arsenic (both via ingestion of groundwater) were the COPCs
that exceeded 1.0 or contributed to the HI exceeding 1.0 for these exposure scenarios. The RME estimates
of non-cancer risk from exposure to groundwater for the future industrial receptor are probably
overconservative because associated central tendency non-cancer Hls are less than 1.0. However, central
tendency risk estimates for residential exposure to groundwater yielded His gréater than 1.0 for the target

organs liver, kidney, skin, and central nervous system (thallium and arsenic were the principal COPCs).
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Lead was detected in subsurface soil and groundWater at the site at levels greater than the EPA screening
guidelines. Based on the results of the IEUBK Lead Model (v. 0.99), the maximum detected soil
concentration and the representative groundwater concentration might be expected to be associated with
significant increases in blood-lead levels ‘(i.e., above 10 ug/dL) in 16 percent of children from a population

exposed under similar conditions.

Because sampling was biased to fill in data gaps and questions remaining after earlier studies, the
conclusions of this risk assessment conditionally assume that other areas (i.e., surface soils/sediments in the

drainage depression and ditch) will be remediated.
1.3.345 Ecological Risk Assessment

Most of Site 19 is paved or graveled, affording little ecological habitat. Forested upland areas surround most
of the site and provide excellent terrestrial habitat. A tributary of Mingamahone Brook is located about 500
feet west of the site and is surrounded by wetlands. The upland and wetland areas are exbected to be
utilized by a wide variety of ecological receptors. The major contaminant release pathway from the
depression behind the barricade is overland runoff primarily to the wetlands via a drainage ditch.

Groundwater—to-surface water contaminant migration is possible, but the levels of metals in the drainage

depressmn indicate that runoff is much more significant.

The Phase Il Sl at the site indicated that levels of several metals, including cadmium, lead, and zinc were
elevated in site sediments and soils. Soil samples collected as part of 1993 RI/FS activities at the site
contained elevated levels of several metals, mainly lead, and low levels of some VOCs in the depression

behind the barricade and in the drainage ditch southwest of the site.

In RI/FS groundwater samples, low levels of some VOCs and pesticides were detected, and elevated levels
of metals were detected. Groundwater samples were also collected during 1995 RI sampling activities at Site
19. Several metals concentrations were elevated in sample MW10-07, located approximately 60 feet south-
southwest of the site. Slightly elevated levels of barium and zinc were détected in well MW19-03, located in
the open area northwest of the site. In 1995 RI subsurface soil samples taken in the barricade depression
and drainage depression, antimony, chromium, cadmium, lead, and zinc were elevated. A low level of PCE
was also detected. Also as part of 1995 Rl activities, a surface water and sediment sample was taken where
the drainage ditch meets the stream to confirm results from the 1993 RI/FS. Concentrations of metals were
similar to backgrouhd in the surface water sample, and low levels of two pesticides were detected. In the
sediment sample, a high concentration of chromium was detected, along with slightly elevated concentrations
of alurhinum, iron, manganese, ;and vanadium. Low levels of some organics, including some PAHs and

pesticides, were also detected.
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Several sediment samples were taken in the depression and ditch as part of 1993 RI/FS activities and were
used for quantitative assessment. HQs for most inorganics were indicative of low potential risk. However,
HQs for chromium, lead, and zinc were indicative of moderate potential risk; each of these inorganics
exceeded both most and conservative ET‘ values. Aluminum and vanadium were conservatively retained as
final COPCs since no suitable ET values were available, but these elements were detected in concentrations

similar to background.

The results of 1993 RI/FS sediment samples, along with subsurface soil and sediment samples from other
studies at Site 19, indicate that contaminants, primarily inorganics, have migrated from the site to the
drainage ditch that leads to the stream and wetlands. Results of groundwater sampling indicate that
contaminant impacts to groundwater, mainly inorganics, may have occurred. Although no extensive
groundwater contaminant migration has been documented, groundwater at the site flows towards the
wetlands. Surface-water concentrations of metals in a surface water/sediment-sample taken from the stream
in the wetlands west-northwest of Site 19, upsfream of the confluence with the drainage ditch from Site 19,

were low, suggesting limited groundwater to surface water migration. Future groundwater to surface water
migration is possible, but available data indicate that overland migration of sediments via the drainage ditch
poses a much greater potential risk to the stream and wetlands. The sediment samples taken in the
drainage ditch indicate that contaminant concentrations decrease as the drainage ditch gets closer to the

stream, and only an elevated detection of chromium was present at the cohfluence.

134 Site 26

1.3.4.1 Initial Assessment and Confirmation Study
The 1983 IAS, which consisted of interviews and site observations, concluded that there was a minimal
probability of impact, based on the presumption that lost material would have been lost as a direct discharge

to surface water and would no longer be present. The site was not recommended for a confirmation study.

During the 1993 SI, three monitoring wells were installed. Groundwater samples were analyzed for picric

acid and pH. Picric acid was not detected, and pH was within expected levels.
1.3.4.2 Phase | Remedial Investigation
During the 1993 Weston RI/FS, four soil samples were collected from the percolation pit. Lead was detected

at elevated levels defined in three samples. All other metals were within normal background ranges. Picric

acid was detected in one sample. No other explosive compounds were detected.
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One monitoring well was installed near the percolation pit. Groundwater samples from all Sl and RI/FS wells
were collected and analyzed for TCL/TAL analytes and explosive compounds. TCE was detected in the
sample from MW26-01 at elevated levels_ (660 ug/L). Other VOCs, such as dichloroethanes (related to TCE
as impurities or breakdown products) were also present. The source of TCE may be associated with the
process leaching system of Building GB-1. Low concentrations of several explosive compounds were
detected in samples from wells MW26-01 and MW26-04.

1.3.4.3 Phase Il Remedial Investigation

Between June and October 1995, B&R Environmental conducted the following field investigation activities at
Site 26:

. Soil gas survey at 68 locations

. Sampling and analysis of subsurface soil samples from four soil borings

. Drilling and installation of two shallow permanent monitoring wells

. Sampling and analysis of groundwater from the newly installed well and existing wells
. Measurement of statié-water levels in‘the wells

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the soil

gas grid corners, soil boring locations, selected existing monitoring wells, and the newly installed wells. -
1.3.4.4 Summary of Results

Site 26, which is approximately 200 by 200 feet in size, is situated at the intersection of Macassar and

‘Midway Roads. Two railway lines adjacent to the site run toward the northeast. The ground surface at the

site is relatively flat, approximately 150 feet above MSL. The percolation pit is located in the center of the site
and measures approximately 30 feet in diameter and 10 feet in depth. A tile-lined open pipe runs from
Building GB-1 to the percolation pit. A process leaching system north of the western end of Building GB-1,

thought to consist of a grease trap and a cesspool-type leach tank, was used for process waste disposal.

It should be noted that additional RI invéstigative activities, including lithologic profiling utilizing cone
penetrometry and groundwater sampling for VOCs, will be performed in October 1996. These data are not
available for evaluation for the selection of remedial alternatives for this FS. in addition, based on results of

the new data, the baseline risk assessment and ecological risk assessment may require revision.
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13441 Site Geology, Hydrogeology, and Hydrology

Geology

Regional mapping places Site 26 in the outcrop area of the Kirkwood Formation; upland gravel may be
present at the site. The upland gravel 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 24 feet deep. The lithology of the
sediments encountered in the on-site borings generally agrees with the published description of the upland
gravel and the Kirkwood Formation. In general, the borings encountered light yellowish-brown sand and
gravel (probably representative of the upland gravel) and brownish-yellow, brown and gray, fine- to medium-

grained and medium- to coarse-grained sand (probably representative of the Kirkwood Formation).

Based upon the boring log descriptions, wells MW26-02, MW26-03, MW26-05; and MW26-06 penetrated the
upland gravel and the Kirkwood Formation, and wells MW26-01 and MW26-04 penetrated the Kirkwood

Formation.

Hydrogeology

Groundwater in ihe Kirkwood aquifer beneath the site occurs under unconfined conditions. Groundwater
contour maps are presented.:in Figures 1-15 (August 1995 levels) and 1-16 (October 1995 levels).  The
direction of shallow groundwater flow in the aquifer, as indicated by both the August and October
groundwater measurements, is toward the southwest. There does not appear to be a significant seasonal

variation in groundwater flow direction.

Based on boring log descriptions, the wells are screened in the Kirkwood Formation. The hydraulic
conductivities calculated for MW26-01, MW26-03, and MW26-04 are 3.85 x 10™ cm/sec (1.09 fv/day), 1.92 x
10° cmvsec (5.44 ft/day), and 7.09 x 10 cmvsec (2.01 ft/day), respectively.

Hydrology

The septic system is surroundedi by wooded upland areas. The upland areas are dominated by pitch pine,
blackjack oak, blueberry, and Clethra sp. NJDEP Geographic Information System data initially indicated the
presence of wetlands where the wooded upland areas are located. However, on-site inspection revealed
that no wetlands are present in the area. Soils in this area contain no evidence of saturation, no wetland
hydrology is present, and no streams or watercourses exist near the site. The closest wetlands are located
approximately 300 yards to the nprthwesf. The East Branch of Mingaméhone Brook is located appfoximately
300 yards southwest of Site 26, éhd the site is in the Mingamahone Brook watershed.
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1.3442 Nature and Extent of Contamination
Subsurface Soils

Six site-related subsurface soil samples (26 SB 01-02, 26 SB 02-04, 26 SB 03-06, 26 SB 04-02,
and 26 SB 04-06) were collected at Site 26. Figure 1-17 shows sample locations and

concentrations of compounds that exceed ARARs and TBCs.

Concentrations of most metals in site-related subsurface soil samples were within the same ranges
as background samples. Antimony was detected at low levels, near the instrument detection limit,
in two site-related subsurface soil samples but was not found in background samples. Barium was
detected in one site-related sample, 26 SB 02-04, at levels greater than the concentration range

associated with background samples.

Explosives and volatile organics were analyzed for but not detected in the first round of subsurface

soil samples at Site 26.

In the two soil borings taken in December 1995 to further investigate TCE near the Leach Tank (26SB01-95
and 26SB02-95), TCE (2.0J ug/kg and 74.0 mg/kg respectively) and 1,2-dichloroethane (3.0 ug/kg and 140

ug/kg respectively) were found at concentrations above regulatory levels.

Groundwater

Six site-related groundwater samples (26 GW 01 through 26 GW 06) were collected at Site 26.
Figure 1-17 shows sample locations and concentrations of compounds that exceed ARARs and
TBCs.

Concentrations of most metals in site-related groundwater samples were within ranges similar to background
samples. Zinc was detected in four site-related groundwater samplées (26 GW 01 through 26 GW 03, and 26
GW 05) at levels greater than the concentration range associated with background samples. Barium was
found at elevated levels in samples 26 GW 01 through 26 GW 03 and cadmium and silver were detected in

sample 26 GW 04 at levels greater than background ranges.
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TCE (1 ug/L to 1,700 ug/L) was detected in two groundwater samples collected at Site 26. 1,1-DCE
(3 ug/L), 1,2-DCE (2,000 ug/L), chloroform (1 ug/L), and PCE (1 ug/L) were each detected in one
groundwater sample collected at Site 26. Sample 26 GW 01 contained the highest levels of TCE,
1,1-DCE, and 1,2-DCE. This monitoring well is located near a leach tank along the northwestern
end of Building GB-1. Trace levels of TCE, PCE, and chloroform were also detected in 26 GW 06,
which is located approximately 90 feet south of the southwestern corner of Building GB-1.
Explosives were analyzed for but not detected in groundwater samples collected at Site 26.

1.3443 Contaminant Fate and Transport

Analytical results for groundwater sampled at Site 26 indicate significant levels of TCE and
associated degradation products in one monitoring well and trace levels of TCE, PCE, and
chloroform in another well. Barium was detected in one subsurface soil sample at a level greater
than the range associated with background samples. Zinc was detected in four site-related
groundwater samples at levels that are greater than the concentration range associated with
background samples. Barium was found at similarly elevated levels in three groundwater samples,
and cadmium and silver were detected in sample 26 GW 04 at low levels that are greater than

background.

The organic compounds detected in the groundwater are volatile and characteristically mobile in the
environment (either through soil gas migration or groundwater transport). The detected chlorinated
VOCs all possess specific gravities greater than 1, which indicates that a product source will tend to

sink to the bottom of an aquifer rather than float on the water table.

The inorganic compounds have a strong tendency to adsorb onto soil/sediment particles, a factor

that greatly reduces their mobility.

For the classes of detected chemicals, environmental persistence varies conéiderably.

Transformation of a chemical to its degradatioh by-product(s) can be the result of numerous
processes including biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or
hydrolysis. The by-product chemical(s) may or may not be significantly different from a toxicological

or a physical transport perspective.
Although most chemicals are resistant to chemical change because of their stability and/or lack of

reaction sites, many of the more mobile species are subjected to at least limited transformation.

Because of more frequent contact with reactive dissolved species and catalysts when compared to
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unsaturated conditions, the contaminants found in saturated media (groundwater and saturated

zone soils) are most likely to be transformed in the environment.

1,1-DCE and 1,2-DCE are associated with degradation of PCE and TCE (Cline and Viste, 1983)
and may further degrade to vinyl chloride. Concentrations of the parent compounds (TCE and
PCE) may diminish over time, depending upon the presence of contaminated source materials that

could continue to leach into groundwater.
1.3444 Baseline Human Health Risk Assessment

Subsurface soil and groundwater were sampled at Site 26. The potential receptors for this site

were future industrial and residential receptors.

The RME cancer risks associated with future residential (subsurface soil and groundwater)
exposure scenarios exceeded 1E-04, the upper end of the target risk range. However, these RME
estimates are probably overconservative because a central tendency calculation shows that cancer
risks are more likely to be within the mid-range of the target acceptable risk range. TCE and
1,1-dichloroethene (via groundwater ingestion and inhalation during showering) and arsenic (via
ingestion of and dermal contact with soil) are the principal COPCs that: contributed to the cancer

risks for these exposure scenarios.

RME estimates for noncarcinogenic His associated with future industrial and future residential
(groundwater) exposure scenarios exceeded 1.0, the cutoff point below which adverse
noncarcinogenic effects are not expected to occur. TCE and 1,2-dichloroethene were the COPCs
that exceeded 1.0 or contributed to the HI exceeding 1.0 for these exposure scenarios. In addition,
central tendency risk estimates for residential and industrial exposure to groundwater yielded His
greater than 1.0; affected target organs include liver, cardiovascular system, and central nervous

system.

Lead concentrations detected at the site during this Rl were below the EPA guidelines 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).

1.3.4.4.5 Ecological Risk Assessment

Site 26 is relatively small and consists of turfgrass or developed areas, providing little ecological

habitat. Wooded uplands are present northwest of the site. These upland areas provide excellent
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habitat for a wide variety of terrestrial organisms. No wetlands, other sensitive habitats, or

threatened or endangered species of any kind exist in the vicinity of Site 26.

No significant contaminant migration pathways to the upland habitats exist at the site. Overland
runoff of contaminants from the percolation pit is unlikely since water percolates through and is not
expected to overflow the édges of the pit. Water in the leaching tank/grease trap area is not
expected to migrate via overland runoff to the upland areas since water tends to settle in this area,
and the wooded areas are a few feet higher on grade than the area next to Building GB-01.

Groundwater discharge of contaminants to surface water is also insignificant since no wetlands or
other surface waters are present near the site. Groundwater contaminants are not expected to

migrate several hundred yards to the nearest substantial surface waters.
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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), 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 21 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-1 Sites.

Section 2.2 briefly presents the overall approach used to develop RAOs. Section 2.3 summarizes the
overall approach used in develvopment of preliminary remediation goals (PRGs). Section 2.4 identifies the
general response actions that may be implemented at NWS Earle. The site-specific development of
RAOs, PRGs, general response actions, and screening of remedial technologies and process options for
Sites 4, 5 and 19 is presented in Sections 2.6, 2.7, and 2.8, respectively.

21 . 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 at a CERCLA site. The NCP Section 300.430 states that on-site remedial
actions at CERCLA sites must meet ARARs 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 Requirements - Section 300.5 of the NCP defines applicable requirements as
those cleanup 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, pollutant, contaminant, remedial action, location, or other
circumstance at a CERCLA sité. 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 cleanup 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 municipal 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.

21.1 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 close

related group of chemicals. These requirements do not consider the mixture of chemicals. Typical

chemical-specific ARARs are federal and state drinking water standards. Summaries of the potential
2-2
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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 lI-A, a potential source of potable water under
New Jersey regulations [N.J.A.C. 7:9-6]. Groundwater at Sites 4, 5, and 19 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 cleanup 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 cleanup 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-specific
ARARSs 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 cleanup levels that are protective of human health and the environment.

While there are no specific promulgated soil cleanup 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 cleanup 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 géneral types
of location-specific ARARSs 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

11990 and 11988 for wetlands and floodplains, respectively; the RCRA Location Standards governing the
2-3



POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

TABLE 2-1

OU-1 FEASIBILITY STUDY

DRAFT

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-1 sites. MCLs can be used to derive
potential soil cleanup levels.

Resource Conservation and

Potentially Relevant

The RCRA groundwater protection standard is established for

RCRA-MCLs may be used or ACLs may be

Recovery Act (RCRA) - and Appropriate groundwater monitoring of RCRA permitted treatment, storage or developed to identify levels of contamination in
Groundwater Protection Standard ' disposal facilities. The standard is set at either an existing or proposed the aquifer above which human health and the
(40 CFR 264.94) RCRA-MCL, background concentration, or an alternate concentration environment are at risk and to provide an

limit (ACL) protective of human health and the environment. indicator when corrective action is necessary.
RCRA Land Disposal Restrictions Potentially These regulations identify hazardous wastes that are restricted from Contaminated soil must be analyzed and
(40 CFR 268) Applicable land disposal and establish waste analysis and recordkeeping disposed in accordance with the requirements

requirements and "treatment standards" (concentration levels or
methods of treatment) that wastes must meet in order to be eligible for
land disposal.

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

Clean Water Act - Ambient Water
Quality Criteria (AWQC)

To be Considered

AWQC 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. AWQC 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.

SDWA Maximum Contaminant
Level Goals (MCLGSs) (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 which
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
cleanup levels lower than MCLs.
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POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs
OU-1 FEASIBILITY STUDY
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REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

Revised Interim Soil Lead
Guidance for CERCLA Sites and
RCRA Corrective Action Facilities
(OSWER Directive No. 9355.4-12)
(Jul 1994)

To Be Considered

This OSWER Directive recommends a lead soil screening level of 400
ppm for residential land use based on the IEUBK model. The screening
value may be used to determine whether sites or portions of sites
warrant further evaluation and evaluations of risks.

If any of the OU-1 sites is to be considered for
eventual residential use, then the screening
value may be used to assess whether site-
specific lead levels require further evaluation
and possible remediation.

EPA Groundwater Protection
Strategy

To Be Considered

Provides classification and restoration goals for groundwater based on
its vulnerability, use, and value.

This strategy was considered in conjunction
with the Federal SDWA and State
Groundwater Protection Rules in order to
determine groundwater cleanup levels.

EPA Risk Reference Doses
(RfDs)

To Be Considered

RfDs are dose levels developed by EPA for use in estimating the non-
carcinogenic risk resulting from exposure to toxic substances.

RfDs were used to assess health risks due to
exposure to non-carcinogenic contaminants _
present at the site. RfDs may also be used in
the development of acceptable contaminant
concentrations.

_EPA Carcinogen Assessment
Group Potency Factors (CPFs)

To Be Considered

EPA CPFs are used to compute the individual incremental cancer risk
resulting from exposure to carcinogens.

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.

EPA Health Advisories and
Acceptable Intake Health
Assessment Documents

To Be Considered

Intended for use in qualitative human health evaluation of remedial
alternatives.

These advisories and health assessment
documents were used in assessing health
risks from contaminants present at the site.

Clean Air Act - Standards for Air
Emissions from Municipa! Solid
Waste Landfills (40 CFR 60.752
and 60.753)

Potentially Relevant
and Appropriate

Active landfills with design capacities equal to or greater than 2.5 million
cubic meters are required to have landfill gas collection and control
systems if greater than 50 megagrams of non-methane organic
compounds are expected to be emitted. The collection system shall be
operated so that the methane concentration is less than 500 ppm above
background at the surface of the landfill. '

Both Sites 4 and 5 landfills are estimated to
be much less than 2 million cubic feet in
capacity. However, soil gas studies and
measurement of methane concentrations at
the landfill surfaces need to be conducted
during the pre-design phase to determine
whether landfill gas controls need to be
included as part of the control systems.
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POTENTIAL STATE CHEMICAL-SPECIFIC ARARs AND TBCs

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

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

STATUS

Applicable

REQUIREMENT SYNOPSIS

This regulation establishes the rules to protect ambient
ground water quality through establishing groundwater
protection and clean up standards, and setting numerical
criteria limits for discharges to ground water. The Ground
Water Criteria (GWQC) (N.J.A.C. 7:9-6.7) are the maximum
allowable poliutant concentrations in ground water that are
protective of human heaith. This regulation also prohibits the
discharges to groundwater that subsequently discharges to
surface water, which do not comply the Surface Water Quality
Standards (SWQS).

CONSIDERATION IN THE FS

Because contaminated groundwater is present underneath
the OU-1 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, establish water quality based criteria, and effluent
discharge limitations. The Surface Water Criteria (SWQC)
(N.J.A.C. 7:9B-14) are the maximum allowable pollutant
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 (NJ.A.C. 7:10)

Potentially
Relevant and
Appropriate

These regulations were promulgated to assure the provision
of safe drinking water to consumers in public community
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-1 sites. MCLs can be used
to derive potential soil cleanup levels.

New Jers y Soil Cleanup Criteria

ToBe
Considered

These are non-promulgated soils cleanup criteria for
residential direct contact, non-residential direct contact, and
Impact to ground water (through leaching).

These criteria will be considered in the development of soil
cleanup goals.
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- POTENTIAL FEDERAL LOCATION-SPECIFIC ARARs AND TBCs
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

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

Potentially Applicable

Federal agencies are required to minimize the
destruction, loss, or degradation of wetlands, and
preserve and enhance natural and beneficial
values of wetlands.

Remedial alternatives that involve excavation or
deposition of materials will include ail practicable means
of minimizing harm to the wetlands adjacent to the OU-
1 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.0. 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
floodplains.

The potential effects on floodplains will be considered
during the development and evaluation of remedial
alternatives. 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 of a 100-year floodplain.

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

Potentially Applicable, if
present

Actions shall 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), endangered or threatened species
present at the OU-1 sites. -

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

Potentially Applicable

This regulation requires that any Federal agency
that proposes to modify a body of water must
consult with the U.S. Fish and Wildlife Service,
and requires that actions be taken to avoid
adverse effects, minimize potential harm to fish or
wildlife, and to preserve natural and beneficial
uses of the land.

During the evaluation of alternatives, potential
remediation effects on the wetlands and floodplains are
evaluated. If it is determined that an impact may occur,
then the U.S. Fish and Wildlife Service, the NJDEP, and
EPA would be consulted.
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TABLE 2-3
POTENTIAL FEDERAL LOCATION-SPECIFIC ARARs AND TBCs
OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Pag 2 f2

REQUIREMENT STATUS REQUIREMENT SYNOPSIS

CONSIDERATION IN THE FS

National Historic Preservation Act of Potentially Applicable, if Action will be taken to recover and to preserve Potential ARAR if artifacts are encountered during active

1966 Section 106 (16 USC 470 et. seq.) | present historic artifacts that may be threatened as the site remediation (e.g. excavation, consolidation,
result of terrain alteration. grading). To date, no such artifacts have been
) encountered at the OU-1 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 present scientific, prehistoric, historic, or archaeologic site remediation (e.g. excavation, consolidation,
229) artifacts that may be threatened as the result of grading). To date, no such artifacts have been

terrain alteration. encountered at the OU-1 sites. ;
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POTENTIAL STATE LOCATION-SPECIFIC ARARs AND TBCs

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

STATUS

REQUIREMENT SYNOPSIS

CONSIDERATION IN THE FS

New Jersey Freshwater Wetlands
Protection Act Rules
(NJAC. 7:7A)

Potentially Applicable

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

Remedial alternatives will be developed to
avoid activities that would be detrimental to the
wetlands located adjacent to the OU-1 sites.

New Jersey Freshwater Wetlands
Protection Act Rules, Mitigation
(N.JAC. 7.7A-14)

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 alternative 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.

New Jersey Flood Hazard Area Control
(N.JAC.7:14)

Potentially Applicable

These regulations control development in
floodplains 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 QU-1 sites.

New Jersey Siting Criteria for New
Major Commercial Hazardous Waste
Facilities

(N.JA.C. 7:26-13)

Potentially Relevant and
Appropriate

These regulations specify siting requirements
and limitations for commercial hazardous waste
facilities including protection of nearby residents,
surface water, groundwater, air, and
environmentally sensitive areas.

If remedial alternatives employs an on-site or
on-base treatment of contaminated soils,
sediments, or materials, then remediation
activities will need to be consistent with these
requirements.
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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 Facilities (if on-base treatment of

contaminated materials is enacted within a wetland).

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.

2.1.3 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 éctions 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 the OU-1 soils, sediments, or landfill materials are determined to be hazardous by characteristic or are
listed wastes (per RCRA Identification 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 facility standards {40 CFR 265 Subpaﬁ B],
preparedness and prevention [40 CFR 265 Subpart C}, contingency plan and emergency procedures [40
CFR 265 Subpart D], manifesting and record keeping [40 CFR 265 Subpart E], closure and post closure of
municipa'l 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, 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].

2-10
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DRAFT

POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

STATUS

REQUIREMENT SYNOPSIS

CONSIDERATION IN THE FS

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

Recovery Act (RCRA) - Hazardous Applicable generators and transporters of hazardous waste in the hazardous wastes will comply with the requirements of these

Waste Generator and Transporter handling, transportation, and management of waste. The regulations. i

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

and 263) and manifest requirements.

RCRA - General Facility Standards Potentially General facility requirements outline general waste If a remedial alternative includes the establishment of an on-

(40 CFR 265 Subpart B) Applicable analysis, security measures, inspections, and training base treatment facility for hazardous wastes (characterisitic or

requirements. 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 Potentially Outlines requirements for safety equipment and spill If a remedial alternative includes treatment, storage, or

Prevention . Applicable control. disposal of hazardous wastes, then this regulation will be

(40 CFR 265 Subpart C) 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 If the alternative includes treatment, storage, or disposal of

Em rgency Procedures Applicable used following 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 Potentially ~ Specifies the recordkeeping and reporting requirements for | If the alternative includes treatment, storage, or disposal of
Recordkeeping, and Reporting (40 Applicable RCRA facilities. hazardous wastes, then records of facility activities will be

developed and maintained during remedial actions.

CFR 265 Subpart E)



DRAFT

TABLE 2-5

POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs
OU-1 FEASIBILITY STUDY '

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Page 2 of 3

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

RCRA - Closure and Post-Closure
(40 CFR 258, Subpart F)

Potentially Details specific requirements for closure and pos-closure of | If an alternative includes closure of a solid waste landfill, then
Relevant and municipal solid waste landfills. Final cover requirements these requirements will be considered in formulating the
Appropriate that address minimizing infiltration and erosion are alternative. ’
identified in this 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 regutations detail the fequirements for conducting Alternatives that involve on-site treatment of hazardous
(40 CFR 265 Subpart M) Applicable land treatment of RCRA hazardous waste. wastes (contaminated soil or sediments) will comply with
these regulations.

RCRA - Thermal Treatment (40 Potentially This regulation details operating requirements and Alternatives that include thermal or catalytic oxidation of

CFR 265 Subpart P) Applicable performance standards for thermal treatment of hazardous offgases would be designed and operated in compliance with
wastes. this 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 contaminated media must meet these

{40 CFR 264 Subpart X) requirements,

RCRA - Air Emission Standards for Potentially This regulation contains air pollutant émission standards These standards will be considered during the development

Process Vents Applicable - for process vents, closed-vent systems, and control and design of alternatives that include treatment of VOC-

(40 CFR 265 Subpart AA) devices at hazardous waste TSD facilities. This subpart contaminated soils. Air emissions from treatment units will be

applies to equipment associated with solvent extraction or monitored to ensure compliance with this ARAR.
air/steam 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-1 FEASIBILITY STUDY ’ :
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Page 3 of 3

STATUS

REQUIREMENT REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS

OSWER Directive To Be 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 considered in formulating remedial alternatives for Sites 4
Application of the CERCLA remedies can be applied. : - and 5.

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

OSWER Directive To Be This EPA directive provides guidance in evaluating The procedures and suggested remedial actions will be
9355.0-49FS Considered CERCLA municipal landfill sites and determining if considered in formulating remedial alternatives for Sites 4
Presumptive Remedy for CERCLA presumptive remedies can be applied. and 5.

Municipal Landfill Sites (Sep 1993)




TABLE 2-6

OU-1 FEASIBILITY STUDY

DRAFT

POTENTIAL STATE ACTION-SPECIFIC ARARs AND TBCs

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

REQUIREMENT

New Jersey Labeling, Records, and
Transportation Requirements
(NJAC. 7:26-7)

STATUS

Potentially
Applicable

REQUIREMENT SYNOPSIS

These regulations establish the responsibilities of
generators and transporters of hazardous waste in the
handling, transportation, and management of waste. The
regulations specify the packaging, labeling, recordkeeping,
and manifest requirements. '

CONSIDERATION IN THE FS

Activities performed in connection with off-site transport of
hazardous wastes will comply with the requirements of these
regulations. :

New Jersey Requirements for
Hazardous Waste Facilities
(N.JAC. 7:26-9)

Potentially
Applicable

These regulations identify requirements for facilities in
general, groundwater monitoring, preparedness and
prevention, contingency and emergency procedures, and
general closure and post-closure.

If a remedial alternative includes the establishment of an on-
base treatment facility for contaminated soils and materials,
then this regulation will be complied with during
implementation.

New Jersey Closure and Post-
Closure Care of Sanitary Landfills
Regulations

(N.JAC. 7:26-2A.9)

Potentially
Relevant and
Appropriate

Details specific requirements for closure and pos-closure of
municipal solid waste landfills. Final cover requirements
that address minimizing infiltration and erosion are
identified in this 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.

If an alternative includes closure of a solid waste landfill, then
these requirements will be considered in formulating the
alternative.

New Jersey Thermal Treatment
Regutations
(NJA.C. 7:26-11.6)

Potentially
Applicable

These regulations detail operating requirements, waste
analyses and monitoring of treatment conditions,
performance standards, and closure of existing facilities
that thermally treat hazardous wastes.

Alternatives that include thermal treatment of contaminated
soils, sediments, and materials would be designed and
operated in consistent with this regulation.

New Jersey Chemical, Physical,
and Biological Treatment
Regulations

(N.JA.C. 7:26-11.7)

Potentially
Applicable

These regulations detail operating requirements, waste
analyses and monitoring of treatment conditions, and
closure of existing facilities that physically, chemically, or
biologically treat hazardous wastes. Also governs handling
and compatibility of wastes in treatment processes.

Alternatives that include physical, chemical, or biological
treatment of contaminated soils, sediments, and materials
would be designed and operated in consistent with this
regulation.
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Because Sites 4 and 5 are military municipal landfills, two OSWER Directives are TBC guidance
documents that may be considered in developing remedial aiternatives that employ presumptive

remedies.

These guidance documents are OSWER Directive 9355.0-62FS, Application of the CERCLA Municipal
Landfill Presumptive Re o_Military Landfills (Interim Guidance) (April 1996); and OSWER Directive

93550.0-49F S, Presumptive Remedy for CERCLA Municpal Landfill Sites (September 1993).

2.2 METHOD USED FOR DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES

The developme‘ht 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 the 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 4, 5, and 19 is presented in Sections 2.6, 2.7, and 2.8, 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 OU-1 site was developed for soil and groundwater COCs based on the results
of the RI, human health risk assessment, and chemical-specific ARARs. Additionally, background

concentrations of COCs and analytical detection limits were identified as potential PRGs to ensure
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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.

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. Otherwise, the detection limit (CRQL or CRDL) was chosen as the proposed PRG.

Each type of PRG is briefly discussed below. PRGs developed for each OU-1 site are presented in
Sections 2.6, 2.7, and 2.8, respectively.

?.3.1 ARARI/TBCs Basis

There are no bromulgated 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
_é PRG, the guidance will be considered in the development of PRGs.

There are no promulgated chemical-specific federal gfoundwater 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 1.0. 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 OU-1 sites for residential purposes.

2.3.3 Ecological Risk Basis

The RI did not identify any significant risk to potential biological receptors associated with contamination
present in the OU-1 sites. Therefore, there are no contaminants of concern to be addressed or PRGs to
be developed under this FS on an ecological risk basis.
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2.3.4 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.

2.3.5 Analytical Detection Limits Basis

The analytical detection limits for the COCs may also be used to develop the PRGs. Because the
remediation goals have to be detectable by analytical means to ascertain attainment of clean-up levels,
analytical detection limits were designated as the lowest reasonable PRGs. The EPA contract-required
quantitation limit (CRQL) and detection limit (CRDL) values for organics and inorganics respectively, are
presented in the PRG summary tables for each site. The CRQL and CRDL are analytica! limits specified in

the EPAs Contract Laboratory Program’s Statement of Work for chemical analysis

2.3.6 Background Concentrations Basis

Some inorganic COCs (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. 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 soil samples were collected and the mean and 95 percent upper tolerance limit
(UTL) values were calculated and are presented in Tables 31-7 and 31-8 of the RI. Representative
background groundwater concentration values for formations underlying NWS Earle are presented in
Tables 31-4, 31-5, and 31-6 of the Rl Report. 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 presenfed in OSWER Directive No. 9355.3-01, Guidance
for Conducting Remedial Investigations and Feasibility Studies under CERCLA, were evaluated for their
applicability to each site's specific conditions, environmental media, the nature of the contaminants, and
how the potential risks would be mitigated.
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General response actions that may be applicable to the contaminated soils and landfill materials at the

OU-1 at sites include:

o No Action _

. Limited Action (Institutional Controls)

. Containment

. Excavation and Treatment Actions

. Excavation, Treatment, and Disposal Actions

The soil general response actions can also be applied to sites where contaminated sediments need to be

addressed.

General response actions that may be applicable to the contaminated groundwater at the OU-1 sites

include:
. No Action
. Limited Action (Institutional Controls)
. Containment Actions
. Collection and Discharge (clean groundwater only)
° Collection, Treatment, and Discharge Actions

General response actions specific to Sites 4, 5, and 19 are presented in Sections 2.6, 2.7, and 2.8 of this
FS.

2.5 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 contaminants.

Potential remedial technologies and process options are identified and screened according to their overall
applicability (technical implementability) to the media (soils, groundwéter, etc.), primary contaminants of
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concern (metals, volatile organic compounds), and conditions present at each of the sites, including
heterogeneous soils, landfill materials, 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.l One representative process option is
selected, if possible, for each technology type, to simplify the subsequent developme;lt 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),
(EPA, 1988 ) suggests that this evaluation focus on the effectiveness criterion, 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.
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2.6 SITE 4 TECHNOLOGY SCREENING

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

alternatives for Site 4 is presented in this section.

2.6.1 Site 4 Remedial Action Objectives

The results of the RI, previous investigations, and the human health and ecological risk assessments for
Site 4 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 4 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 and soils likely contain a variety of chemicals based on the chemicals that
were detected in downgradient groundwater and the adjacent Wetlands and on information obtained under
previous investigations regarding materials that were disposed in the landfill. Therefore, exposure to
contaminated landfill soils and materials may pose excess health risks to humans and remedial action

would be warranted to prbtect human heailth.

Risk -assessment results indicated that, under the future residential land use scenario, exposure to
contaminated groundwater through ingestion, dermal contact, and inhalation poses potential risks that
would exceed EPA’s target risk range of 1 E-06 to 1 E-04 carcinogenic risk, and the Hl for target organs
would exceed 1.0. Therefore, remedial actions may be needed to mitigate potential human health risks

through exposure to contaminated 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 4 being considered for future residential land use.

Ecological Receptors Risk Considerations

The Site 4 ecological risk assessment (ERA) identified the presence of wetlands adjacent to the landfill

and indicated that runoff and groundwater discharge could convey landfill contaminants into the wetlands.

However, review of the R findings indicates the metals present did not exceed any benchmark toxicity

values and only nitrobenzene exceeded a screening value. The ERA concluded that, because of the low
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contaminant concentrations present in the wetland surface water and sediment adjacent to the landfill, Site
4 does not pose significant potential risks to ecological receptors. Therefore, active remedial actions for

the wetlands sediments and surface water may not be warranted to protect ecological receptors.
Environmental Media Protection Considerations

The Ri determined that the Site 4 landfill was a continuing source of metals and VOCs that degraded the
groundwater quality and that groundwater adjacent to the landfill contained contaminants in concentrations
in excess of the state GWQS (see Table 2-7). Review of the Rl data revealed that although iron and
manganese levels exceeded the GWQS, most metal analytes of concern were present at levels that were
comparable to or slightly higher than the GWQS. RI data indicated VOCs in excess of GWQS at 2 of the 4
wells (04GW02 and 04GWO05) downgradient of the landfill. The VOCs were detected at concentrations
that were comparable to or slightly greater than the regulatory standards. The extent of groundwater

contamination is limited, and only a few chemicals exceeded the state ARARs.

If source control measures are implemented, then a reduction in groundwater contaminant concentrations
can he expected in the long term. Based on available information, anticipated risks, the limited extent of
observed groundwater contamination, and likely implementation of source control measures under a

presumptive remedy approach, no active groundwater response actions are needed at this time.

The RI concluded that surface runoff from the landfill and groundwater discharge likely conveyed
contaminants into the nearby wetlands sediments and surface water. Several metals and organics were
detected in surface water at levels exceeding the state SWQCs. If source control measures are
implemented to reduce landfill erosion and groundwater contamination, then contaminant migration to the
wetlands is likely to diminish in the long term. Therefore, if the presumptive remedy is applied at Site 4,

then no active remediation of the wetland sediments and adjacent surface water may be necessary.

Based on the information developed to date, remedial actions may be warranted to minimize or mitigate

the continued discharge of landfili contaminants to groundwater, surface water, and sediments.
RAOs Selection
For the reasons provided above, the following remedial action objectives have been selected for Site 4:

Protection of Human Health RAOs

. Prevent potential human exposure to contaminated landfill soils and materials.
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TABLE 2-7
SITE 4 GROUNDWATER CONTAMINANTS OF CONCERN
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of Concern - Exceeds Exceeds Poses Human
NJ GWQS SDWA MCLs Health Risk

Barium A

Iron X ) X @
Manganese: X 1) -~
1,2-dichloroethene X - X (2
Trichloroethene X X X (3)
Vinyl Chioride X X ' X @3

Notes:

(1)
(2)
(3)

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 regulate organic and inorganic
constituents_in public drinking water supplies, and are inciuded for comparison purposes.

- Does not exceed GWQS, SWDA MCLs, or pose a potential human health risk.

No SDWA MCL for this analyte. .

COC contributes to HI greater than 1.0 for future residential child under RME and CT exposures.

COC contributes to excess carcinogenic risks for the future residential adult through RME ingestion,
dermal, and inhalation exposures.
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. Prevent potential human exposure to VOCs and metals in groundwater.
Protection of the Environment RAO
. Minimize migration of landfill contaminants to groundwater and the adjacent wetlands

(surface water and sediments).

2.6.2 Site 4 Preliminary Remediation Goals

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

of concern (COCs) for Site 4. A summary and the basis for selecting the COCs are provided in Table 2-7

Because Site 4 is an inactive military municipal landfill, the presumptive remedy for CERCLA municipal
landfill will be applied. Therefore, sampling of soils and landfill materials was limited to visual inspection

and field instruments testing.

The organics and metal contaminants in groundwater that would contribute to excess human health
carcinogenic risk (greater than 1 E-04 total) or on HI greater than 1.0 were selected as human health risk-

based COCs, which are presented in Table 2-8.

Because several organic and metal contaminants in groundwater underlying and adjacent to the site
exceed the state GWQS, these COCs were selected and the GWQS were selected as the ARAR-based
PRGs. Table 2-8 lists the metal contaminants whose concentration ranges exceeded these of the

maximum detected background groundwater concentrations.

Potential PRGs based on ARARs/TBCs, the organic compound and metal analyte detection limits, and the

maximum detected background concentrations are presented in Table 2-8.

A set of proposed groundwater PRGs for Site 4 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.
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TABLE 2-8
COMPARISON OF GROUNDWATER CRITERIA WITH SITE 4 Rl DATA
' OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

C ntaminant of ARARS SDWA Human | Human Maximum CRDL/CRQL Maximum
Concern NJ GwQs MCLs Health Risk Health Risk Background Detected Site
(carcinogen) (toxicant) Conc. Conc.
Barium - - -
Iron 300 (1) - 452 7690 100 20900 JI
Manganese 50 1) -- - 65 15 306
1,2-Dichloroethene 10 100/70 (2) - 13.3 BDL 10 25
Trichloroethene 1 5 3.65 - BDL 10 55
Vinyl Chloride 5 2 0.028 - BDL 10 3
Notes: - All units in pg/L
. NJ GWQSs are the state ground water quality standards, which are ARARs
. Safe Drinking Water Act (SDWA) maximum contaminant levels regulate organic and inorganic constituents in public drinking water

supplies, and are presented for comparison purposes.

. PRG nu:nerical values for carcinogens and non-carcino
0.1. respectively, based on exposure scenarios and fa
CRQLs are the EPA contract required quantitation limits for organic compounds.
CRDLs are the EPA contract require detection limits for metals.
-- not a COC under this parameter.

. BDL Below detection limit.
(1) No MCL established for this constituent.

(2) 100 pg/L for trans-1,2 DCE and 70 pg/L for cis-1,2 DCE.

gens developed for estimated carcinogenic risk equals 1E-06 or HQ equals
ctors applied in the NWS Earle human health risk assessment.
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TABLE 2-9
SITE 4 PROPOSED GROUNDWATER PRGs
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Contaminant of Concern Proposed Basis of
PRG Selection
Barium ' 518 Background
Iron 7690 Background
Manganese - 65 , Background
1,2-dichloroethene 10 NJ GWQS
Trichloroethene ‘ 10 , CRQL
Vinyl Chloride 10 - ~ CRQL
Notes:
. all units in pg/L
. New Jersey state ground water quality standards (GWQS) [N.J.A.C. 7:9-6] are ARARs.
. CRQL - contract required quantitation limit as specified in the EPA contract laboratory statement
of work. . :
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2.6.3 Site 4 General Response Actions

General response actions were selected based on the RAOs for Site 4 and the consideration that the site
is an inactive military municipal landfill, thus incorporating the application of a presumptive remedy.

Treatment of contaminated landfill soils and materials is considered technically impracticable. The general
response actions for Site 4 that address potential human exposures to contaminated landfill soils and

materials and 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)
. Natural attenuation

Table 2-10 presents a summary of the Site 4 RAOs and corresponding general response actions.

2.6.4 |dentification, Screening, and Evaluation of Technologies and Process Options for Site 4

Table 2-10 presents a summary of potential remedial technologies and process options that apply to the
Site 4 RAOs and general response actions. Screening of the remedial technologies considered their
overall applicability to the media of concemn (soil and landfill materials, groundwater), primary contaminants
(metals, VOCs), 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 construction debris
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, leaching of soil contaminants into
underlying groundwater, discharge of groundwater into adjacent wetlands and erosion and runoff from landfill

soils and materials into the adjacent wetlands.
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TABLE 2-10
SITE 4 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
. TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Envir nmental Remedial Action Objectives General Response Action (fon: ali Remedial Technology Type (for Process Options

Medium RAOs) general response actions)
(from site characterization)

S ils and otection o a No Action ‘ No Action Not Applicable

Landfill .
Materials Prevent human exposure to
contaminated landfill soils and
materials.
Limited Action Institutional Controls - Deed restrictions '

- 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 Cap- - Soil cover
into groundwater. : - Single barrier

- Double barrier

Removal and Disposal Excavation - Mechanical excavation

- Drum removal

Disposal On Site - Consolidation (into existing landfill)
- New landfill

Disposal Off Site - RCRA Landfill




TABLE 2-10

SITE 4 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,

TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Page 2 f2
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Envir nmental
Medium

Groundwater

Remedial Action Objectives
(from site characterization)

ote u e

Prevent human exposure to VOC
and metal contaminants in .
groundwater.

General Response Action (for all
remedial action objectives)

No Action

Remedial Technology Type (for.
general response actions)

No Action

Process Options

Not applicable

Natural Attenuation

Natural Attenuation

Biological processes
Chemical processes

Physical processes

Limited Action

Limited Action Technologies
- Institutional Controls
* - Long-Term Monitoring

Deed restrictions
Groundwater monitoring
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The preliminary screening of soils and landfill material remedial technologies 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 contaminated soils/landfill

materials and groundwater presented in Tables 2-13 and 2-14, respectively.

2.6.5 Summary of Site 4 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.
27 SITE 5§ TECHNOLOGY SCREENING

The selection of viable remedial technologies and process options for assemblage into remedial
alternatives for Site 5 is presented in this section. The identification and evaluation of remedial
technologies and process options for Site 5 are similar to these performed for Site 4 because both are
inactive military municipal landfills. Because Site 5's surficial features differ from those of Site 4, there are

differences in the selection of remedial technologies.

2.7.1 Site 5 Remedial Action Objectives

The results of the RI, previous investigations, and the human health and ecological risk assessments for
Site 5 were evaluated to determine the remedial action objectives that may be needed to protect human

health and the environment.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS
OU-1 FEASIBILITY STUDY
"NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL RESPONSE

ACTION

TECHNOLOGY

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

No Action No Action No Action No remedial actions taken. Retained as baseline for
comparison, in accordance with the
NCP.
Limited Action Institutional Deed Restrictions Administrative action used to restrict future site activities | Potentially viable. Retained.
Controls 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
Board of Health regulations, used to limit property use
and activities such as well installation.

Not viable, local ordinances may
not be applicable to military bases.
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.
Monitoring 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.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS
OU-1 FEASIBILITY STUDY '
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Page 2 of 3

GENERAL RESPONSE

TECHNOLOGY -

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

ACTION
Containment Cap Soil (Permeable) Soil with a vegetative cover to prevent direct contact Potentially viable if direct contact
(continued) . Cover and minimize erosion and surface migration of and erosion are the prime threats.
contaminated 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 contact and to reduce erosion and
to 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
Excavation construction equipment such as bulldozers, excavators, if encountered during remediation.

and front-end loaders.

However, no hot spots were
identified at Site 4. Retained.

Orum Removal

Removal of buried drums or containers using
mechanical equipment such as a drum grappler, a drum
cradle, a sling attached to a backhoe, or a front-end
loader.

Potentially viable if drums or
containers are encountered during
remediation. Retained.
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TABLE 2-11 :

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS
OU-1 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 Off Base RCRA Landfill Transport and disposal of excavated materialsina Technically impracticable to

(continued) RCRA-permitted landfill. excavate and dispose of entire
. landfill, the bulk of which is
construction debris. Eliminated.

Retained for hot spots and drums,
if encountered.

Disposal On Site New RCRA-Type Disposal of untreated butk landfill materials in a Technically impracticable to
Landfill specially constructed on-base landfill. excavate and dispose of entire
landfill, the bulk of which is
construction debris. Eliminated.

Consolidation (into Relocation of tandfill materials into another on-base Technically impracticable to
existing landfill) landfili. excavate and relocate landfill.
(] : ) o 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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'PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SITE 4 CONTAMINATED GROUNDWATER

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL
RESPONSE
ACTION

TECHNOLOGY'

PROCESS
OPTION

DESCRIPTION

SCREENING COMMENTS

contaminant status and potential
migration downgradient.

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, Potentially applicable.
Attenuation Attenuation chemical, or physical processes would '
attenuate dissolved organics and
inorganics and limit migration of the
1 contaminants. '
I :
Limited Action Institutional Deed 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 Potentially applicable.
Monitoring Monitoring media to assess groundwater




DETAILED EVALUATION OF TECHNOLOGIES AND

TABLE 2-13

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS
- OU-1 FEASIBILITY STUDY

GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION - EFFECTIVENESS IMPLEMENTABILITY CONCLUSION
ACTION ' ' :
No Action No Action No Action Would not achieve remedial action Implementable. Capital: None Retained.
objectives. O & M: Low
Limited Action Institutional Deed Restrictions Effectiveness dependent on continued Can be added to property Capital: Low Retained.
Controls future enforcement to prevent use of deed (or Base Master Plan) O & M: Low
underlying groundwater or use of and is implementable.
landfill for development. No
contaminant reduction anticipated.
Access Fencing Would limit access to contaminated Readily implementable; Capital: Low Retained.
Restrictions soils. No contamination reduction. numerous companies O & M: Low
available to perform
construction.
Monitoring Groundwater Would allow assessment of landfill Readily implementable; Capital: Low Retained.
Monitoring contaminant status and numerous companies with O & M: Low
- leaching/migration in groundwater, personnel and equipment to
Would enable action to be taken to perform sampling.
reduce continuing groundwater
contamination. No contaminant
reduction.
Containment Surface Controls Grading Would be effective in promoting Implementable, numerous Capital: Low Retained.
precipitation runoff, thus decreasing companies with personnel O & M: None -

v

infiltration and subsequent contaminant
leaching. Would be applicabie to top
layer of cap system.

and heavy equipment to
perform earth moving and
grading.
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY CONCLUSION
ACTION
Containment Surface Controls Revegetation Would be effective in reducing Implementable; numerous Capital: Low Retained.
(continued) precipitation infiltration through companies with personnel O & M: Low
promotion of evapotranspiration and and equipment available to
reduction of surface erosion. perform revegetation.
Cap Soil (Permeable) Would prevent direct exposure to Implementable using standard | Capital: Low Retained.
Cover contaminated soils. Would reduce methods and readily available | O & M: Low
precipitation infiltration and contaminant | equipment.
leaching to groundwater and would
reduce erosion of landfill materials to
adjacent wetlands. No contaminant
reduction.
Single Barrier Would limit infiltration and significantly Implementable by standard Capital: Retained.
reduce contaminant leaching to construction techniques; Moderate
groundwater. Would prevent exposure would require specialized, but | O & M: Low
to contaminated soils and surface readily available, equipment
migration of contaminated soils. No and materials to install
contaminant reduction. synthetic cap.
Composite Same as single barrier. Second Implementable by standard Capital: High Eliminated.
(Double) Barrier impermeable barrier would provide construction; would require O & M: Low
7 greater assurance against cover failure. | specialized equipment and
Level of protection offered by materials to install double
composite barrier cap not required at barrier cap. More care
Site 4 since groundwater contamination | required to install than soil
is low and groundwater is not used. cover or single barrier.
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FO

OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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GENERAL
RESPONSE

ACTION

Removal and
Disposal

PROCESS
TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY CONCLUSIONS
Excavation Mechanical Effective method for removing highly Implementable with standard Capital: Low Retained.
Excavation contaminated soils.and hot spots, if construction equipment. O & M: None
' encountered during remediation. Equipment and resources are
readily available from various
contractors.
Drum Removal Effective for drum removal, if Equipment and resources are | Capital: Low Retained.
encountered during remediation. readily available from various O & M: None
contractors.
Disposal Offbase RCRA Landfill Effectively controls release of hot spot Implementable. Commercial Capitat: Retained.
(for hot spot contaminants to environment, if landfill facilities are available. Moderate
removals only) encountered during remedial actions. Implementation becomes O & M: None
Would probably handle volume of hot more difficult if excavated
spot materials encountered. Landfill materials require segregation
materials may require treatment prior to | or treatment prior to disposal.
disposal to meet land disposal
requirements.
Disposal On Base | Consolidation Allows small volumes of material from Readily implementable for Capital: Low Retained.
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.




EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 CONTAMINATED GROUNDWATER

TABLE 2-14

OU-1 FEASIBILITY STUDY
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY

DRAFT

GENERAL . RETAIN/
RESPONSE ACTION | TECHNOLoGy | PROCESS OPTION EFFECTIVENESS IMPLEMENTABILITY ELIMINATE
No Action No Action No Action Does not achieve remedial action Implementable Capital: None Retained.
objectives. O&M: Low
Natural Attenuation Natural Natural Attenuation Effectiveness dependent on Implementable. Would require Capital: None Retained.
. Attenuation subsurface biological, chemical, monitoring to determine whether O&M: Low
and physical conditions. attenuation is ongoing.
Attenuation of organics and
metals is anticipated to be
gradual.
Limited Action Institutional Deed Restrictions Effectiveness depends on future Can be added to property deeds Capital: Low Retained.
v Controls enforcement. Does not reduce (or Base Master Plan) and is O&M: Low
contamination. implementable.
Long-Term ‘Groundwater Effective method for observing Readily implementable; numerous | Capital: Low Retained.
Monitoring Monitoring contaminant extent and potential companies available with O&M: Low
migration and for assessing resources to perform monitoring.
effectiveness of remedial action.
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Human Health Protection Considerations

Because Site 5 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 and soils likely contain a variety of chemicals, based on the chemicals detected
in downgradient groundwater and information obtained under previous investigations regarding materials
that were disposed in the landfill. However, the majority of the landfill is currently covered by a layer of
loose sand and is heavily treed. There is no evidence of exposed landfill materials. In these areas of the
landfill, there does not appear to be any potential direct contact threats posed by the covered landfill

materials.

The skeet and shooting range comprise an open area that overlies a portion of the Site 5 landfill. The
skeet and shooting area surface soils are periodically groomed by base personnel who use sweeping
machines to collect spent shells and clay pigeons. There is a concern that the underlying landfill materials
may be exposed through the periodic groundskeeping activities needed to support the continued use of
the skeet and shooting range. It is the Navy's intention to continue the use of the skeet and shooting

range after the implementation of a remedial action.

Potential exposure to contaminated landfill soils and materials may result through the continued use of the
skeet and shooting range, if contaminated landfill soils and materials are exposed. A remedial action may

be warranted to protect human health by preventing exposures to landfill soils and materials in this area.

Risk assessment resuits indicated that, under the future residential land use scenario, exposure to
contaminated groundwater through ingestion, dermal contact, and inhalation posed potential risks that
would exceed EPA'’s target risk range of 1 E-06 to 1 E-04 carcinogenic risk for an adult receptor, and the
HI for target organs would exceed 1.0 for a child receptor. Therefore, remedial actions may be needed to

mitigate potential human health risks through exposure to contaminated groundwater.

The undérlying groundwater is not used as a potable water supply, and there are no plans for base

closure or realignment that would result in Site 5 being considered for future residential land use.

Ecological Receptors Risk Considerations

The RI identified the presence of wetlands adjacent to the Site 5 landfill but concluded that surface runoff
and groundwater discharge from the landfill were unlikely to convey landfill contaminants into those
wetlands. The surface topography of the landfill is relatively flat and precipitation that falls in the landfill
area generally perches and infiltrates into the soils. Precipitation does not appear to runoff into the
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adjacent wetlands. Based on measured hydraulic heads, the groundwater underlying the Site 5 landfill

" flows away from the wetland area and would be unlikely to discharge contaminants to the wetland

sediments and soils. The ERA concluded that, because migration of landfill contaminants to the adjacent
wetlands is limited and the landfill appears to be adequately covered to limit terrestrial organism
exposures, Site 5 poses very low potential risks. Therefore, active remedial actions may not be warranted

to protect ecological receptors.
Environmental Media Protection Considerations

The RI determined that the Site 5 landfill was a continuing source of metals and VOCs that degraded the
groundwater quality and that groundwater adjacent to the landfill contained contaminants concentrations in
excess of the state GWQS (see Table 2-15).

Review of the RI data revealed that aluminum, cadmium, cobalt, iron, manganese, nickel, and thallium
levels exceeded the state GWQS and the background concentration range. RI data indicated VOCs
presence in excess of GWQS at three of the four wells (05MWO05, 05MWO06, and 05MWO07) located
downgradient of the landfill. The VOCs were detected at concentrations that were comparable to or
slightly greater than the regulatory standards. The extent of groundwater contamination is limited, and
only a few chemicals exceeded the state ARARSs.

If source control measures are implemented, then a reduction in groundwater contaminant concentrations
can be expected in the long term. Based on available information, anticipated risks, limited extent of
groundwater contamination, and likely implementation of source control measures under a presumptive

remedy approach, no active groundwater response actions are needed at this time.

Based on the information developed to date, remedial actions may be warranted to minimize or mitigate

the continued migration of landfill contaminants to the underlying groundwater.

RAOs Selection

For the reasons provided above, the following remedial action objectives have been selected for Site 5:

Protection of Human Health RAO

. Prevent potential human exposure to contaminated landfill soils and materials underlying

the skeet and shooting range.
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TABLE 2-15
SITE 5 GROUNDWATER CONTAMINANTS OF CONCERN
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of Concern Exceeds NJ GWQS Exceeds Poses Human
SDWA MCLs Health Risk
Aluminum X ¢ -
Arsenic' - . - X @
Cadmium X X -
Iron X (1) X (3)
Manganese X %)) -
Nickel X X -
Thallium - X -
Benzene X X -
Chloroform X X -
Trichloroethene X X -
Vinyl chioride . - - X @
Notes:

(1)
(2)
©)

X indicates the basis for selection of the compound or element as a COC.

The New Jersey state ground water quality standards (GWQS) are ARARSs.

Safe Drinking Water Act (SDWA) maximum contaminant levels regulate organic and inorganic
constituents in public drinking water supplies.

Human health COC selected if it is one of the primary contributors to total estimated carcinogenic
risk greater than 1E-04 or to HQ greater than 1.0. '

— Does not exceed GWQS, SWDA MCLs, or pose a potential human health risk.

No SDWA MCL for this analyte. ‘

COC contributes to excess carcinogenic risks for the future residential adult through RME ingestion,
dermal, and inhalation exposures.

COC contributes to HI greater than 1.0 for future residential child under RME and CT exposures.
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Protection of the Environment RAO

) Minimize migration of landfill contaminants to groundwater.

2.7.2 Site5 Prelimina[yARemediation Goals

Data from the RI, the human health risk assessment and ARARs were reviewed to identify COCs for Site

5. The summary and basis for selecting the COCs are presented in Table 2-15.

Because Site 5 is an inactive military landfill that is not known to contain military-specific wastes, the
presumptive remedy for CERCLA municipal landfills will be applied. Therefore, sampling of soils and

landfill materials was primarily limited to visual inspection and field instrument testing from test pits at site.

The organics and metal contaminants in groundwater that would contribute to excess human health
carcinogenic risk (greater than 1 E-04 total) or Hls greater than 1.0 were selected as human health risk-
based COCs and are presented in Table 2-16.

Because several organic and metal contaminants in groundwater underlying and adjacent to the site
exceed the state GWQS, these contaminants were selected as COCs and the GWQS were selected as
the ARAR-based PRGs. Table 2-16 lists the metal contaminants whose concentration range exceeded

those of the maximum detected background groundwater concentrations

A set of proposed groundwater PRGs for Site 5 is presented on Table 2-17, 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.

2.7.3 Site 5 General Response Actions

General response actions were selected based on the vRAOs for Site 5 and the consideration that the site
is an inactive military landfill, thus incorporating the application of a presumptive remedy. Treatment of
contaminated landfill soils and materials is considered technically impracticable. The general response
actions for Site 5 that address potential human exposures to contaminated landfill soils and materials and

potential contaminant migration into groundwater include

. No action
° Institutional controls (limited action)
| 2-41
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TABLE 2-16 .
COMPARISON OF GROUNDWATER CRITERIA WITH SITE § RI DATA
: OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant ARARS ‘ Human ~ Human Maximum Maximum
of NJ GWQS Health Risk | Health Risk | Background CRDL/CRQL Detected Site
Concern (carcinogen) (toxicant) Conc. Concentration
Aluminum 200 ) - - 7870 200 42000
Arsenic - - 0.045 - : 5.8 10 53
Cadmium 4 5 - - 19 5 7.5
Iron 300 &) - 452 7690 100 59200
Manganese 50 (1) - - 65 ) 15 302
Nickel 100 - 100 - - 255 40 102
Thallium 10 2 - - 5.1 10 5.6
Benzene 1 5 ~ - BDL 10 3
Chloroform 6 100 (2) - - BDL 10 22
Trichloroethene 1 5 - _ - 8DL 10 4
Vinyl Chloride - T - 0.028 - BDL 10 2
Notes: - All units in pg/L
. NJ GWQS are the state ground water quality standards, which are ARARs.
. Safe Drinking Water Act (SDWA) maximum contaminant levels regulate organic and inorganic constituents in public drinking water
supplies, and are presented for comparison purposes.
. PRG numerical values for carcinogens and non-carcinogens developed for estimated carcinogenic risk equals 1E-06 or HQ equals

0.1, respectively, based on exposure scenarios and factors applied in the NWS Earle human health risk assessment.
CRQLSs/CRDLs are the EPA contract required quantitation limits/detection limits for organic compounds and metias, respectively.
—~ not a COC under this parameter. ‘
BDL Below detection limit.

. Arsenic was eliminated since maximum detected site concentration was less than the CRDL.

(1) No SDWA MCL for this analyte.

(2) As total trihalomethanes.
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TABLE 2-17
SITE 5§ PROPOSED GROUNDWATER PRGs
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

. Contaminant of Concern Proposed Basis of I

| PRG Selection '
Aluminum 7870 Background
Cadmium 5 : CRDL
Iron 7690 : Background
Manganese 65 Background
Nickel 100 NJ GWQS
Thallium 10 NJ GWQS
Benzene 10 CRQL
Chloroform . 10 CRQL
Trichloroethene 10 A CRQL
Vinyl chloride 10 CRAQL

Notes:

. all units in pg/L

. The New Jersey state ground water quality standards (GWQS) are ARARSs. ‘

. CRQLs and CRDLs are EPA contract required quantitation limits and detection limits

for organic compounds and metals under the contract laboratory program's statements of work.
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. Containment

. Removal and disposal

General response actions that address potential human exposure to groundwater contaminants

associated with the landfill materials inciude:

. No action
. Institutional controls (limited action)
. Natural attenuation

Table 2-18 presents a summary of the Site 5 RAOs and corresponding general response actions.

2.7.4 |dentification and Screening of Technologies and Process Options for Site 5

Table 2-18 presents a summary of potential remedial technologies and process options that apply to the
Site 5 RAOs and general response actions. Screening of the remedial technologies considered their
overall applicability to the media of concemn (soil and landfill materials, groundwater), primary contaminants
(metals, VOCs), current site conditions, and planned continued land use of the skeet and shooting range.

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 construction debris possibly
mixed with minor quantities of military waste materials, a cover of sandy soils over the landfilled materials and

leaching of soil contaminants into underlying groundwater.

The preliminary screening of soils and landfill material remedial technologies is presented and summarized in
Table 2-19, and the screening of groundwater response remedial technologies is summarized in Table 2-20.
Detailed evaluations of the remedial technologies and process options for contaminated soils/landfill

materials and groundwater are presented in Tables 2-21 and 2-22, respectively.

2.7.5 Site 5 Summary of Selected Remedial Technologies and Process Options

Tables 2-21 and 2-22 identify the rerﬁedial technologies that were retained after the detailed evaluation
process. The technologies and process options thét are not likely to be implementable or effective, or that
would result in higher implementation costs were eliminated from further consideration. Site-specific
considerations were also factors in the elimination of candidate technologies and process options.

2-44




Gl N B B IE OGN BN U B A GE O aE B B B Gr B .
DRAFT

TABLE 2-18
SITE 5 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

—

Environmental Remedial Action Objectives General Response Action (for Remedial Technology Type (for Process Options

Medium R all RAOs) general response actions)
(from site characterization)

Soils and Protection of Human Health No Action : No Action Not Applicable
Landfill :
Mat rials Prevent human exposure to

contaminated landfill soils and

materials.

Limited Action Institutional Controls ' - Deed restrictions

- 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 into Cap - Soil cover
groundwater. - Single barrier
’ - Double barrier
Removal and Disposal Excavation - Mechanical excavation
Disposal On base - Consolidation (into existing landfill)
- New landfill

Disposal Off base - RCRA Landfill
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SITE 5 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,

TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY .
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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Envir nmental
Medium

Groundwater

Remedial Action Objectives
(from site characterization)

B&Lesﬂgn_gf_uuman_ﬂgalm
Prevent human exposure to VOC

and metal contaminants in
groundwater.

General Response Action (for all
remedial action objectives)

No Action

Remedial Technology Types (for
general response actions)

No Action

Process Options

Not applicable

Natural Attenuation

Natural Attenuation

Biological processes
Chemical processes

Physical processes

Limited Action

Limited Action Technologies
_ = Institutional Controls
" - Long-Term Monitoring

Deed restrictions
Groundwater monitoring
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TABLE 2-19
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR
SITE 5 SOILS/LANDFILL MATERIALS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

3

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 Deed Restrictions Administrative action used to restrict future site activities | Potentially viable. Retained.
Controls 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
board of health regulations, used to limit property use not 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 monitorin§ of groundwater to evaluate Potentially viable. Retained.
Monitoring 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. 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.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE COLTS NECK, NEW JERSEY

Page 2 of 3

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

GENERAL RESPONSE | TECHNOLOGY
ACTION

Containment Cap

(continued) .

Soil (Permeable)
Cover

Soil with a vegetative cover to prevent direct contact
and reduce erosion and surface migration of
contaminated soils.

Potentially viable if direct contact
and erosion are the prime threats.
Limited effectiveness for reducing
infiltration. Retained.

Single Barrier

Cap constructed with one low-permeability layer (clay or
synthetic membrane) over the site to prevent direct
contact, to minimize erosion, and to reduce leaching of
contaminants from the landfill into groundwater.
Additional layers would be required to protect the
barrier.

Potentially viable to prevent direct
contact and to reduce erosion and
infiltration. Retained.

Composite {Double) A

Multi-media cap with two low-permeability layers (clay

Potentially viable to prevent direct

and front-end loaders.

Barrier and/or synthetic membranes) constructed over the site contact and to reduce erosion and
to 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
Excavation construction equipment such as bulldozers, excavators, if encountered during remediation.

However, no hot spots were
identified at Site 5. Retained.

Drum Removal

Removal of buried drums or containers using
mechanical equipment such as a drum grappler, a drum
cradle, a sling attached to a backhoe, or a front-end
loader.

Potentially viable if drums or
containers are encountered during
remediation. Retained.
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TABLE 2-19 '

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS
OU-1 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 Off Base RCRA Landfill Transport and disposal of excavated materials in a Technically impracticable to

(continued) RCRA-permitted landfill. excavate and dispose of entire
. . landfill, the bulk of which is
construction debris. Eliminated.

Retained for hot spots and drums,
if encountered.

Disposal On Base New RCRA-Type Disposal of bulk untreated landfill materials in a Technically impracticable to
Landfill specially constructed on-base landfill. excavate and dispose of entire
landfill, the bulk of which is
construction debris. Eliminated.

Consolidation (into Relocation of landfill materials into another on-base Technically impracticable to
existing landfill) landfill. excavate and relocate landfill.
N 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 2-20
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SITE 5§ CONTAMINATED GROUNDWATER
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL TECHNOLOGY . PROCESS DESCRIPTION SCREENING COMMENTS
RESPONSE ACTION OPTION
No Action No Action No Action No active remediation would be conducted - | Retained for baseline comparison
to address contamination. purposes in accordance with NCP.
Natural Natural Attenuation | Natural subsurface biological, chemical, or Potentially applicable.
Aftenuation physical processes would attenuate

dissolved organics and inorganics and limit
migration of the contaminants.

Limited Action Institutional Deed Restrictions Administrative action used to restrict future | Potentially applicable.
Controls 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 to | Potentially applicable.
Monitoring Monitoring assess groundwater contaminant status
and potential migration downgradient.
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OU-1 FEASIBILITY STUDY ‘
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS

GENERAL
RESPONSE
ACTION

TECHNOLOGY

PROCESS
OPTION

EFFECTIVENESS

IMPLEMENTABILITY

CONCLUSION

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

personnel and equipment to
perform sampling.

No Action No Action No Action Would not achieve remedial action Implementable. Capital: None Retained.
objectives. O & M: Low
Limited Action Institutional Controls | Deed Restrictions Effectiveness depéndent on Can be added to property Capital: Low Retained.
' ' continued future enforcement to deed (or Base Master Plan) O & M: Low
prevent use of underlying and is implementable.
groundwater or use of landfill for
development. No contaminant
reduction anticipated.
Access Restrictions Fencing Would limit access to potentially Readily implementable; Capital: Low Retained.
contaminated soils and would limit numerous companies O & M: Low
usability of skeet and shooting range. available to perform
No contamination reduction. construction.
Monitoring Groundwater Would allow assessment of landfill Readily implementable; Capital: Low Retained.
Monitoring contaminant status and numerous companies with O &M: Low
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5§ SOILS/LANDFILL MATERIALS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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Page 2 of 4
|
GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY cosT CONCLUSION

ACTION

Containment

Surface Controls Grading Would be effective in promoting Implementable; numerous Capital: Low Retained.
precipitation runoff, thus decreasing companies with personnel O&M: None
infiltration and subsequent and heavy equipment to '
contaminant leaching. Would be perform earth-moving and
applicable to top layer of cap system. grading.
Revegetation Would be effective in reducing Implementable; humerous Capital: Low Retained.
precipitation infiltration through companies with personnel O & M: Low
promotion of evapotranspiration and and equipment to seeding
reduction of surface erosion. and periodic maintenance.
Cap Soil (Permeable) Would prevent direct exposure to Implementable using standard | Capital: Low Retained.
Cover contaminated soils. Would reduce methods and readily available | O & M: Low
precipitation infiltration and equipment. )
contaminant leaching to groundwater
and would reduce erosion of landfill
materials to adjacent wetlands. No
contaminant reduction.
Single Barrier Would limit infiltration and significantly | Implementable by standard Capitat: Moderate Retained.

reduce contaminant leaching to
groundwater. Would prevent
exposure to contaminated soils and
surface migration of contaminated
soils. No contaminant reduction.

construction techniques;
would require specialized, but
readily available, equipment
and materials to install
synthetic cap.

O &M: Low
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TABLE 2-21
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Page3 f4
GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION
ACTION ’
Containment . Cap (continued) Composite Same as single barrier. Second Implementable by standard Capital: Moderate Eliminated.
(continued) (Double) Barrier impermeable barrier would provide construction; would require O & M: Low
' 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 to
Site 5 since groundwater install than soil cover or
contamination is low, and single barrier. -
groundwater not used.

Removal and Excavation Mechanical Effective method for removing highly Equipment and resources are | Capital: Low Retained.
Disposal Excavation contaminated soils and hot spot readily available from various O & M: None
materials, if encountered during contractors. -
remediation.
Drum Removal Effective for drum removal, if = - Equipment and resources are Capital; Low Retained.
encountered during remediation. readily available from various O & M: None

contractors.




TABLE 2-21
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GENERAL
RESPONSE
ACTION

TECHNOLOGY

PROCESS
OPTION

EFFECTIVENESS

IMPLEMENTABILITY

CONCLUSION

Removal and
Disposal
(continued)

Disposal Off Base RCRA Landfill (for | Effectively controls release of hot Implementable. Commercial Capital: Moderate Retained.
hot spot removals spot contaminants.to environment, if landfill facilities are available. O & M: None
only) encountered during remedial actions. Implementation becomes
Would probably handle volume of hot more difficult if excavated
spot materials encountered. Landfill materials require segregation
materials may require treatment prior or treatment prior to disposal.
to disposal to meet land disposal
requirements.
Disposal On Base Consolidation Allows small volumes of material from | Readily implementable for Capital: Low Retained.
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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OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 CONTAMINATED GROUNDWATER

DRAFT

GENERAL

PROCESS

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

available with resources to
perform monitoring.

RESPONSE | TECHNOLOGY EFFECTIVENESS IMPLEMENTABILITY RETAIN/
OPTION ELIMINATE
ACTION
No Action No Action No Action Does not achieve remedial | Implementable Capital: None | Retained.
action objectives. _ O&M: Low
Natural Natural Natural Effectiveness dependent Implementable. Would Capital: None | Retained.
Attenuation Attenuation Attenuation on subsurface biological, require monitoring to O&M: Low
chemical, and physical determine whether
conditions. Attenuation of attenuation is ongoing.
organics and metals is
anticipated to be gradual.
Limited Action Institutional Deed 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 contamination numerous companies O&M: Low
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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.
2.8 SITE 19 TECHNOLOGY SCREENING

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

alternatives for Site 19 is presented in this section.

2.8.1 Site 19 Remedial Action Objectives

The results of the RI, previous investigations, and the human health and ecological risk assessments for
Site 19 were evaluated to determine the remedial action objectives that may be needed to protect human

health and the environment.

Human Health Protection Considerations

Site 19 currently consists of a paved area, where equipment operators are trained to use fork lifts; the
former settling pond for the ordnance maintenance area; and a barricade. Current use of this site by base

personnel is limited to the paved areas of Site 19.

The Site 19 HHRA indicated fhat exposure to contaminated site soils (from the former settling pond)
resuited in estimated RME lifetime carcinogenic risks within the acceptable risk range, and RME
noncarcinogenic His were less than 1.0. Therefore, no further remedial actions are warranted to protect a
potential future industrial worker from contaminated soils exposures. For potential exposure to
contaminated groundwater, the RME risk results indicate carcinogenic risks within the acceptable risk
range (10 E-04 to 10 E-6) but noncarcinogenic His greater than 1.0 for several target organs. Thaliium
and arsenic (for skin,\onIY) posed the majority of noncarcinogenic risks. Further remedial actions may be

warranted to protect a potential future industrial worker from groundwater exposure.
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The Site 19 HHRA indicated that exposure to contaminated subsurface soils under the RME future
residential scenario resulted in adult carcinogenic risks within the acceptable risk range and child
noncarcinogenic Hls below 1.0. Because the former settling pond contaminated soils do not appear to

pose health risks to a future residential receptor, further remedial actions for these soils are not warranted

" to protect human health.

Potential exposures to contaminated groundwater resulted in estimated RME adult ingestion carcinogenic
risks of 3.3 E-04 (slightly exceeding the acceptable risk range) attributable solely to arsenic. The RME
child noncarcinogenic Hls exceeded 1.0 for the groundwater ingestion (27); thallium and arsenic were the
principal contributors of risk. For the CT child receptor exposure scenarios, only the ingestion of
groundwater posed noncarcinogenic Hls greater than 1.0. Thallium (all target organs), arsenic (skin
only), and cadmium and chromium VI (kidney) were the principal contributors of noncarcinogenic risks.

Further remedial actions may be warranted to protect human health from potential exposures to

contaminated groundwater that result in unacceptable risks.

Exposure risks for future residential children to lead in soils, dust, and water were characterized using the
IEUBK Lead Model (v0.99). The results indicated 15.5 percent of the children exposed to similar site
conditions could have blood-lead levels greater than 10 pg/dL; these results exceed the EPA protective
guideline of five percent of the maximum proportion of individuals. Therefore, remedial action may be

needed to protect human health from exposures to lead in environmental media at Site 19. '

Exposure to contaminated sediments and surface water were evaluated for the future recreational
receptor. The risk results indicated estimated carcinogenic risks below the acceptable risk range and
noncarcinogenic His below 1.0. Therefore, no further actions are warranted to protect human health from

contaminated sediments and surface water at Site 19.

A variety of metals pose potential risks to potential future adult and child receptors. While the HHRA
included a future residential scenario, there are no current plans for base realignment at NWS Earle and
future use of the Site 19 area for residential purposes is unknown. It is not known what changes in the
future may occur that may result in different land uses. The underlying groundwater is not used as a
potable water supply. Should base realignment occur in the future, resulting in different land use for Site
19, then an Environmental Baseline Survey may be warranted and measures to protect human health

from exposures to contaminated soils (due to lead presence) and groundwater WOuId be evaluated.
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Ecological R_ceptors Risk Considerations

The RI identified the presence of wetlands adjacent to the former paint chip and sludge disposal area for
Site 19 and concluded that precipitation runoff was the principal mechanism for conveying contaminants
from the settling pond (topographic depression) to the wetlands via the drainage ditch. The RI also
hypothesized that precipitation>inﬂltration would mobilize soil contaminants into groundwater, which may

eventually discharge to the surface water in the wetlands.

The ERA identified aluminum, barium, beryllium, chromium, lead, vanadium, and zinc as contaminants of
potential concern; these metals are present at concentrations in excess of the background range.

However, the ERA concluded that most of the metals detected, based on their respective HQs, posed low
potential risks for ecological receptors. The HQs for chromium, lead, and zinc were sufficiently high to
indicate moderate potential risks. The RI concluded that the Site 19 soils would continue to be a source of

metals contamination to the surface water and sediments in the wetlands.

Remedial action may be warranted to protect the wetlands sediments and surface water and ecological

receptors.

Environmental Media Protection Considerations

Soils - A variety of metals were detected in the soil samples collected from the depression and the
drainage ditch. Antimony, cadmium, chromium VI, lead, and zinc were found to exceed the New Jersey
Non-Residential Soil Clean-Up Criteria (a TBC) at one location 19SB03. These metal concentrations also
exceeded the background metals range. Although lead was detected at all soil sampling locations, only
the 19SB03 results exceeded the state soil clean-up criteria (TBC). The RI identified the presence of low
concentrations 6f PCE in the soil samples obtained from the topographic depression. No VOCs were
detected in the underlying groundwater, which suggests that the source areas do not contain high levels of
PCE.

The RI concluded that the hexavalent chromium detected in subsurface soils has the potential to migrate
into and contaminate the underlying groundwater; however, groundwater chromium concentrations do not
exceed the state GWQS but do exceed the background range. Other metals were detected in both the
subsurface soils and in groundwater, including antimony, cadmium, and lead, that exceeded both the New
Jersey Non-Residential soil clean-up criteria (a TBC) and the GWQS. Aluminum and iron (detected in all
Site 19 wells) and arsenic, manganese, and thallium (detected in individual well locations) were present at

concentrations exceeding the GWQS. These metals were all present in the subsurface soils.
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These results indicate that the subsurface soils are probably continuing sources of metal contaminants to
groundwater. Because precipitation infiltration causes leaching of contaminants to groundwater in excess
of the GWQS, a remedial response action may be needed to address the continuing groundwater

contamination by the Site 19 soils in the topographic depression and the drainageway.

Groundwater - Aluminum and iron exceeded the GWQS in all Site 19 well samples; only aluminum in
the 19GW05 sample exceeded the background range. Antimony, arsenic, cadmium,'lead, and thallium
were also detected in the 19GWO07 sample at concentrations that exceeded the GWQS and the
background metals range. Manganese was detected in 19GWO05 and 19GWO06 samples at levels that
exceeded the GWQS and the 19GWO05 sample concentration also exceeded the background range.

During the RI, no organic compounds were detected in any of the groundwater samples. Although PCE
was detected in the soil samples, the data suggest that the source areas do not contain levels of PCE at

sufficient concentrations to degrade groundwater quality.

The RI concluded that Site 19 soils are contributing to groundwater contamination. If source control
meésures are implemented, then a reduction in groundwater contaminant concentrations can be expected
in the long term. Based on available information, anticipated risks, and assuming implementation of
source control measures like minimizing water infiltration, no active groundwater response actions are

needed at this time.

Sediments - The one Site 19 sediment sample collected at the confluence of the drainage ditch and the
wetland stream contained arsenic, chromium, and lead concentrations that exceeded screening toxicity
values and their respective background concentration ranges. A number of metals detected in the
subsurface soils (generally near surface) from the topographic depression were aiso detected in the one
sediment sample, which suggests that the Site 19 soils were and may still be contributors of metal
contamination to sediments in the drainageway. Examination of current drainage conditions indicates that
flow from the topographic depression to the wetlands was not likely to occur since most of the precipitation
would probably infiltrate into underlying groundwater. However, flooding of the wetlands during
precipitation events could raise the surface water level and convey contaminated sediments from the

drainageway into the wetlands.

Although eight PAHs and three pesticides were detected in the sediment sample at concentrations that
exceeded benchmark toxicity values, these organic contaminants were not detected in either the
subsurface soils or groundwater at Site 19. These results indicate that the Site 19 soils in the topographic

depression are not continuing sources of organic compound contamination to sediments.
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In summary, a remedial action of the Site 19 soils and drainageway sediments because of metal

contaminants is warranted to protect the adjoining wetland.

Surface Water - Copper and mercury were detected in the one surface water sample at concentrations
that exceeded the fresh water chronic aquatic AWQC (TBC). Copper was also present at 19SWO01 at
slightly higher than background levels. The organic compounds detected at 19SWO01 did not exceed any

screening values.

Because surface runoff and groundwater discharge have the potential to cause contaminant migration to
surface water in the adjacent wetlands in excess of the SWQC, a remedial response action may be
needed to address this aspect of site contamination.

The RI indicated that surface water originating at Site 19 discharges to Mingamahone Brook, which
discharges upstream of a potable water intake. Contaminants originating at Site 19 could migrate to water
bodies used for drinking water.

If source control measures are implemented at Site 19, then a reduction in surface water contaminant
concentrations affiliated with the soils can be expected in the long term. No active surface water response
actions would be needed at this time other than the implementation for source control actions.

RAOs Selection

Based on the reasons provided above, the following remedial action objectives have been selected for
Site 19: -

Protection of Human Health RAO:

. Prevent poten_tial human exposures to contaminated soils and groundwater.
Protection of the Environment RAQ

. Minimize migration of soils and drainageway contaminants to groundwater and the
adjacent wetlands. '
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2.8.2 Site 19 Pr liminary Rem diation Goals (PRGs)

The summary and basis for selecting the soils COCs are presented in Table 2-23. Soil COCs were
selected if they exceeded the State Non-Residential or Residential Soil Cleanup Criteria [a TBC] and
exceeded the background concentration, or if they posed risks to human health. Soil PRGs are presented
in Table 2-24, and are based on State non-promulgated soil cleanup criteria, risk-based estimates,
detection limits, and the maximum background metal concentrations. Proposed Site 19 soil PRGs are in
Table 2-25, along with the basis for their selection. The proposed soil PRGs would be used to estimate

the volume of contaminated materials to be addressed and possibly guide the remedial action.

The summary and basis for selecting groundwater COCs, based on exceedance ARARs (e.g., GWQS)
and risks to human health, are presented in Table 2-26. The organics and metal containments in
groundwater that would contribute to excess human health risk were selected as human health risk-based
COCs. PRGs for groundwater containments used the State GWQS numerical values, risk-based
groundwater concentrations that do not result in carcinogenic risks exceeding 1 E-06 or HI greater than
1.0, analytical detection limits, and maximum detected background concentrations. Tables 2-27 presents
a set of candidate groundwater PRGs. A set of proposed Site 19 PRGs for groundwater are presented in
Table 2-28, along with the basis for their selection. These proposed groundwater PRGs can be used to
delineate the volume of contaminated groundwater that may need to be evaluated for potential remedial
action, and may be used in establishing Classification Exception Areas (CEAs) as defined under the
N.JAC. 7:96.

2.8.3 Site 19 General Response Actions

General response actions were selected based on the RAOs for Site 19, the types and extent of
contaminants present in the soils and groundwater, and the potential migration of contaminants into the
adjacent wetlands through surface runoff and groundwater discharge. The general response actions for
Site 19 that address potential human exposures to contaminated soils and groundwater and potential

contaminant migration into groundwater and the wetlands include

. No action

. Institutional controls (limited action)
. Containment

. Excavation and treatment

) Removal and disposal
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SITE 19 SOIL CONTAMINANTS OF CONCERN

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

DRAFT

Contaminant of Concern. Exceeds NJ Soil Poses Human
Cleanup Criteria Health Risk
Antimony. X -
Cadmium X -
Chromium VI X -
Lead X X
Zinc X -
Notes:

(TBC) guidance levels.

X indicates the basis for selection of the compound or element as a COC.
The New Jersey State Non-Residential and ReSIdentlaI Soil Cleanup Criteria are To-Be-Considered

of children, if they were to be exposed to lead levels similar to those at Site 19.

. — Not a COC under this parameter.

Lead selected as COC based on estimated blood- lead levels exceeding 10 pg/dL in 15. 5 percent
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TABLE 2-24
COMPARISON OF SITE 19 SOIL DATA WITH SOIL CRITERIA
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
NJ Non- . NJ Residential .- Maximum Maximium
C ntaminant of Residential Soil Cleanup Human Health Background CRDL Detected Site
Concern : Soil Cleanup Criteria Risk Concentration Concentration
Criteria i
|
Antimony 340 14 - ND 12 32.15
Cadmium 100 1 - 0.57 1 59
Chromium VI 10 - - 59.5 2 528
Lead 600 100 400 (1) 394 06 1345
Zinc 1500 1500 - 50.7 4 7760

Notes:

-- Not a COC under this parameter
All units in mg/kg
NJ non-residential and residential direct contact soil cleanup criteria are to-be-considered numerical guidance values.
Protection of human health lead value based on EPA lead guidance level.
CRDLs are the EPA contract require detection limits for metals.

(1) Lead level is based on OSWER Directive No. 9355.4-12, Revised Interim Soil Lead Guidance Leve| for CERCLA Sites and RCRA
Corrective Action Facilities, July 1994, suggested value.
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TABLE 2-25
SITE 19 PROPOSED SOIL PRGs
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Contaminant of Concern Proposed Basis of
PRGs Selection
Antimony ' 340 NJ Non-residential Criteria
Cadmium 100 : NJ Non-residential Criteria
Chromium VI 59.5 ' Background
Lead 600 NJ Non-residential Criteria
Zinc 1500 NJ Non-residential Criteria
Notes:
. Under current and projected use of Site 19 for continued base activities, a residential land use is
unlikley. Therefore, the New Jersey State Non-residential Soil Cleanup Criteria are proposed as
soils PRGs. : -
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TABLE 2-26
SITE 19 GROUNDWATER CONTAMINANTS OF CONCERN
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
Contaminant of . Exceeds NJ GWQS Exceeds Poses Human
Concern SDWA MCLs Health Risk
f
Aluminum X 1) -
Arsenic X - X (2,3)
Cadmium X - X3
Chromium VI - - X @3)
Iron X U] -
Lead X X X
Manganese X %) -
Thallium X X X @3
Notes:
. X indicates the basis for selection of the compound or element as a COC.
. The New Jersey state ground water quality standards (GWQS) are ARARs.
. Safe Drinking Water Act (SDWA) maximum contaminant levels regulate organic and inorganic

constituents in public drinking water supplies; included for comparison purposes, only.

. — Does not exceed GWQS, SWDA MCLs, or pose a potential human health risk.

1 No SDWA MCL for this analyte.

(2) COC contributes to excess carcinogenic risks for the future residential adult through RME ingestion,
dermal, and inhalation exposures.

3) COC contributes to H! greater than 1.0 for future adult resident future under CT exposures, or for
residential child under RME and CT exposures.
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TABLE 2-27
COMPARISON OF SITE 19 GROUNDWATER DATA WITH GROUNDWATER CRITERIA
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Contaminant of Human - Human Maximum Maximium
Concern NJ GWQS Health Risk ‘| Health Risk Background CRDL/CRQL | Detected Site
(carcinogen) (toxicant) Concentration Conc.
Aluminum © 200 ) — - 7870 200 A 9610
Arsenic 8 50 0.045 0.468 58 10 274
Cadmium 4 5 - 0.767 1.9 5 7.5
Chromium VI 100 100 - ‘ 713 BDL 10 43.1
fron 300 (1) : - - 7690 100 4880
Lead 10 15 (2) (3) ()] ‘ 3 3 17.2
Il Manganese 50 ) -~ - 65 .15 | 185
" Thallium 10 2 - 0.12 5.1 10 28.9
Notes:
. All units in pg/L .
. New Jersey state groundwater quality standards (GWQS) are ARARs.
. Safe Drinking Water Act (SDWA) maximum contaminant levels regulate organic and inorganic constituents in public drinking water
supplies, and are presented for comparison purposes.
. PRG numerical values for carcinogens and non-carcinogens developed for estimated carcinogenic risk equals 1E-06 or HQ equals
0.1, respectively, based on exposure scenarios and factors applied in the NWS Earle human health risk assessment.
. CRQLs and CRDLs are the EPA contract required quantitation limits and detection limits for organic compounds and metals,
respectively.
. - not a COC under this parameter.

. BDL Below detection fimit.
(1) No SDWA MCL for this analyte.

(2) Action level

(3) No risk-based PRG derived; lead is both a carcinog n and a toxicant.



TABLE 2-28

SITE 19 PROPOSED GROUNDWATER PRGs

OU-1 FEASIBILITY STUDY

" NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

DRAFT

Contaminant of Concern Proposed Basis of
PRGs Selection
Aluminum. 7870 Background
Arsenic 10 CRDL/SDWA MCL
Cadmium 5 CRDL/SDWA MCL
Chromium VI 100 NJ GWQS
Iron 7690 Background
Lead 10 NJ GWQs
Manganese 65 ‘Background
Thallium 10 NJ GWQS/CRDL
Notes:

The NeW' Jersey state groundwater quality standards (GWQS) are ARARs.
CRDL - EPA contract-required detection limit for metals under the contract laboratory program.
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General response actions that address potential human exposure to groundwater contaminants

associated with the landfill materials include

) No action
. Institutional controls (limited action)
. Natural attenuation

Table 2-29 presents a summary of the Site 19 RAOs and corresponding general response actions.

2.8.4 Site 19 Identification and Screening of Technologies and Process Options

Table 2-29 presents a summary potential remedial technologies and process options that apply to the Site
19 RAOs and general response actions. Screening of the remedial technologies considered their overall
applicability to the media of concern (soil, sediment, and groundwater), primary contaminants (metals),
current site conditions, and planned continued use of the area for training purposes. 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 contaminated soils and paint chips and sludges, VOCs in soils,
contaminated sediments in the drainageway, erosion of contaminated soils and subsequent discharge to the

wetlands, and leaching of soil contaminants into underlying groundwater.

The preliminary screening of soil and sediment remedial technologies is presented and summarized in Table
2-30, and the screening of groundwater response remedial technologies is summarized in Table 2-31.
Detailed evaluations of the remedial technologies and process options for contaminated soils/sediment and

groundwater are presented in Tables 2-32 and 2-33, respectively.

2.8.5 Summary of Site 19 Selected Remedial Technologies and Process Options

Tables 2-32 and 2-33 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

result in higher implementation costs were eliminated.
For the contaminated soils and sediment options, fencing was eliminated since it would not be effective in
protecting from exposures to mobile soils (e.g., airborne lead dusts). The composite cap was eliminated

since it did not offer substantially greater protectiveness than the single barrier cap. In-situ solidification
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TABLE 2-29
SITE 19 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,
TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Envir nmental
Medium

Solls and
Sediments

Remedial Action Objective

(from site characterization)

Protection of Human Health

Prevent human exposure to
contaminated soils.

Protection of the Environment

Minimize contaminant migration
into groundwater and adjacent
wetlands.

A}
General Response Action

(for all RAOSs)

&
d

No Action

Remedial Technology Type
(for general response actions)

No Action

Process Options

Not Applicable

Limited Action

Institutional Controls

- Deed restrictions
- Local ordinances

Access Restrictions

- Fencing

Monitoring

- Monitoring of groundwater (to
assess contaminant status)

Containment

Surface Controls

- Grading
- Revegetation

Containment Technologies:
- Horizontal barriers

- Vertical barriers

- Soil cover, single barrier,
composite (double) barrier

- Slurry wall, grout injection, sheet
piling
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SITE 19 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,

TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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Environmental
Medium

Soils and
Sediments
{continued)

Remedial Action Objective

(from site characterization)

| (See previous page)

General Response Action

(for all RAOs)

Removal and Disposal

Remedial Technology Type

(for general response actions)

Process Options

Excavation

Mechanica] excavation

Disposal Off Base

RCRA C or D landfill (depending on
constituents)

Disposal On Base

Consolidation (into existing landfill)
New landfill

Excavation, Treatment, and Disposal

Excavation

Mechanical excavation

Discrete removal

Treatment Technologies:

- Thermal treatment

- Physical/chemical

treatment
- Immobilization

- Biological treatment

Incineration, pyrolysis, low-
temperature thermal desorption,
vitrification

Soil washing, solvent extraction,
dechlorination, fixation

Sorption, micro-encapsulation, clay
pelletizing/sintering

Aerobic biodegradation, anaerobic
biodegradation
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SITE 19 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS,

TECHNOLOGY TYPES, AND PROCESS OPTIONS
OU-1 FEASIBILITY STUDY
_NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Page 3 of 3

DRAFT

Environmental
Medium

Solls and
Sediments (cont.)

Remedial Action Objective

{from site characterization)

(See page 1)

General Response Actidn '

(for all RAOS)

Excavation, Treatment, snd Disposal
{cont.)

Remedial Technology Type

({for general response actions)

Disposal Technologies:
- Landfill

- Land disposal

Process Options

Off-base landfill, on-base landfill

Beneficial re-use, consolidation

In-Situ Treatment

In-Situ Treatment Technologies:
- Thermal treatment
- Physical/chemical treatment
- Immobilization

- Biological treatment

in-situ vitrification
Soil vapor extraction, soil flushing
tn-situ fixation

In-situ biodegradation

Gr undwater

Protection of Human Heaith

Prevent human exposure to
contaminated groundwater.

No Action

" No Action

Not applicable

Natural Attenuation

Natural Attenuation

Biological processes
Chemical processes

Physical processes

Limited Action

Institutional Controls

Deed restrictions

Classification Exception Area
designation

Long-Term Monitoring

Groundwater monitoring
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

GENERAL RESPONSE

ACTION

TECHNOLOGY

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

No Action

No Action

No Action

No remedial actions taken.

Retained as baseline for
comparison, in accordance with the
NCP.

Limited Action

Institutional Controls

Deed Restrictions

Administrative action used to restrict future site activities
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.

Potentially viable. Retained.

Local Ordinances

Administrative actions, such as zoning by-laws and
board of heaith regulations, used to limit property use
and activities such as well installation.

Eliminated. Typically difficult to
implement. Local ordinances may
not apply to military bases.

vegetation to minimize erosion and to promote
evapotranspiration of precipitation, thus reducing
infiltration.

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.
Monitoring contaminant presence and migration from site.
Containment Surface Controls Grading Reshaping of topography to manage precipitation Grading of materials in topographic
infiltration and surface runoff. depression would not be effective
in minimizing metal contaminant
leaching. Eliminated.
Revegetation Seeding and maintaining site surface to establish Revegetation of topographic

depression and drainageway would
not mitigate metal contaminant
leaching. Eliminated.

Horizontal Barriers
(Capping)

Soil (Permeable)
Cover

Soil with a vegetative cover to prevent direct contact
and minimize erosion and surface migration of
contaminated soils.

Potentially viable. Some
effectiveness in reducing infiltration.
Retained.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SI;TE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Page 2 of 5

GENERAL RESPONSE
ACTION

Containment
(continued)

TECHNOLOGY

Horizontal Barriers
(Capping)
(continued)

PROCESS OPTION

Single Barrier

DESCRIPTION

Cap constructed with one low-permeability layer (clay or
synthetic membrane) over site to prevent direct contact,
to reduce erosion, and to reduce leaching of '
contaminants from landfill into groundwater. Additional
layers would be required to protect the barrier.

SCREENING COMMENTS

Potentially viable to prevent direct
contact and to reduce erosion and
infiltration. Retained.

Composite (double)
Barrier

Multi-media cap with two low-permeability layers (clay
and/or synthetic membranes) constructed over site to
prevent direct contact and reduce leaching of landfill
contaminants into groundwater. Provides greater
reduction in infiltration and better protection against
failure than a single-barrier cap.

Potentially viable to prevent direct
contact and to reduce erosion and
infiltration. Retained.

Vertical Barriers

Slurry Walls

Trench filled with clay or cement slurry to form low-
permeability wall to restrict horizontal migration of
contaminants.

Eliminated. Would not be
implementable since slurry wall
needs to be keyed into low-
permeability horizontal barrier or
geologic unit, which is absent at
this site.

Grout Injection

Use of pressure-injected cement grout to form
impermeable or semi-permeable barrier to restrict
horizontal migration of contaminants.

Eliminated. Would not be
implementable since wall needs to
be keyed into low-permeability
horizontal barrier or geologic unit,
which is absent at this site.

Sheet piles

Steel sheet piles used to form barrier to restrict
horizontal migration of contaminants.

Eliminated. Would not be
implementable since wall needs to
be keyed into low-permeability
horizontal barrier or geologic unit,
which is absent at this site.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Page 3 of §

GENERAL RESPONSE

ACTION

Removal and Disposat

TECHNOLOGY

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

Excavation Mechanical Mechanical removal of solid materials using common Implementable. Retained.
Excavation construction equipment such as bulldozers, excavators,
and front-end loaders.
Disposal Off Site RCRACorD Transport and disposal of excavated materials to a Implementable for volume of soil at
Landfill RCRA-permitted landfill. Site 19. Retained.

Disposal On Site

New RCRA-Type
Landfill

Disposal of untreated hot spot materials in a specially
constructed landfill on the base.

Technically impracticable to
construct and maintain landfill for
relatively small volume of soils.
Eliminated.

Consolidation (into
existing landfill)

Relocation of untreated materials into an on-base
landfill.

Potentially viable. Retained.

Excavation, Treatment,
and Disposal

Excavation Mechanical Mechanical removal of solid materials using common Potentially applicable. Retained.
Excavation construction equipment such as bulldozers, excavators,
and front-end loaders.
Immobilization Solidification Mixing of excavated contaminated materials with Potentially applicable. Retained.

treatment reagents to physically and/or chemically bind
and decrease the mobility of contaminants. Common
treatment reagents include cement, pozzolanic
materials, thermoplastics, polymers, and asphalt.

Clay Pelletizing/
Sintering

Encapsulation of wastes by mixing with clay, followed
by sintering.

Eliminated. Not applicable to
contaminants present. Typically
used for volatile metals
remediation.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY
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GENERAL RESPONSE
ACTION

TECHNOLOGY

PROCESS OPTION

DESCRIPTION

SCREENING COMMENTS

Excavation, Treatment,
and Disposal
(continued)

Thermal Treatment

Vitrification Melting of v&astes to entrain inorganics in a stable Eliminated. Technically
vitreous residual. impracticable for volume of soils
involved.
Incineration De'struction of organics by oxidation at high Eliminated. Not effective for metal-
temperatures under controlled conditions in a contaminated soils.
combustion chamber.
Pyrolysis Chemical decomposition of wastes by heating the Eliminated. Not effective for metal-

material in absence of oxygen.

contaminated soils.

Thermal Desorption

Ambient air, heat, and mechanical agitation are used to
volatilize organic contaminants from soil into gas stream
for further treatment.

Eliminated. Not effective for metal-
contaminated soils.

Physical Treatment

Soil Washing

Water-based process in which soils are separated into
coarse and fine fractions to reduce the volume of
materials requiring intensive treatment or disposal.

Eliminated. Not applicable to paint
chips.

Chemical Treatment

Solvent Extraction

Desorption of contaminants from soil particles through
washing with a solvent solution.

Eliminated. Not technically
practical for metal-contaminated
soils.

Dechlorination

Chemical reaction displaces chlorine atom in chlorinated
organic compound to convert toxic compounds into less
toxic, more water-soluble compounds.

Eliminated. Not implementable for
metal-contaminated soils. VOCs in
soils are not COCs.

Biological Treatment

Aerobic
Biodegradation

Degradation of organics to carbon dioxide and water in
the presence of oxygen. Treatment can be conducted
under easily controlled conditions in an enclosed reactor
or using standard irrigation and soil mixing techniques in
an above-ground cell.

Eliminated. Not implementable for
metal-contaminated soils. While-
applicable to site VOCs, these are
not soil COCs.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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ACTION

GENERAL RESPONSE

TECHNOLOGY

PROCESS OPTION

DESCRIPTION:

Degradation of organics to methane and carbon dioxide

SCREENING COMMENTS

physically and/or chemically immobilized in a cement-
like mass.

Excavation, Treatment, Biologica! Treatment Anaerobic Eliminated. Not applicable to
and Disposal (continued) Biodegradation in the absence of oxygen. metals and not feasible for most
(continued) organics. Limited application to
. certain complex organics.
In-Situ Treatment Physical In-Situ Solidification Deep soil mixing equipment is used to apply treatment Potentially implementable.
Treatment reagents to contaminated soils. Contaminants are Retained.

Soil Vapor Induced vacuum in a network of extraction wells in the Eliminated. Not applicable for
Extraction unsaturated soil zone desorbs volatile organics from soil | metals in soils. Would be
particles and removes contaminated vapor from soil implementable for VOCs, but these
pore space. Process may be enhanced using heated are not COCs.
air, steam, or radiant heat or air sparging.
Biological Treatment In-Situ Enhancement of natural biodegradation of organic Eliminated. Metals would not be
Biodegradation contaminants by addition of nulnents and control of the addressed. Would be
environment. implementable for VOCs, but these
are not COCs.
Chemical Treatment Soil Flushing In-situ process that employs a water-based extraction Eliminated. Metals would not likely

fluid and an injection/extraction well system to flush
contaminants from soils.

be addressed. May be
implementable for site VOCs, but
these are not COCs.

Thermmal Treatment

In-Situ Vitrification

An electrical network is used to melt contaminated soils

in-place. Metals are immobilized within a vitreous mass;

organics are destroyed by pyrolysis.

Eliminated. Not appropriate use in
locations with shallow water tables.
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] TABLE 2-31
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
FOR SITE 19 CONTAMINATED GROUNDWATER
OU-1 FEASIBILITY STUDY
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS
RESPONSE ACTION OPTION ‘
No Action 1 No Action No Action No active remediation would be conducted | Retained for baseline comparison
to address contamination. purposes in accordance with NCP.
Natural Natural Attenuation | Natural subsurface biological, chemical, or Potentially applicable. Retained.
Afttenuation physical processes would attenuate

dissolved organics and inorganics and limit
migration of some of the contaminants.

Limited Action Institutional Deed Restrictions | Administrative action used to restrict future | Potentially applicable. Retained.
Controls ' 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 to | Potentially applicable. Retained.
Monitoring Monitoring assess groundwater contaminant status
and potential migration downgradient.
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NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY

DRAFT

GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY CONCLUSION
ACTION o
No Action No Action No Action Would not achieve remedial action Implementable. Capital: None Retained.
objectives. O & M: Low
Limited Action Institutional Deed Restrictions Effectiveness dependent on continued Can be added to property Capital: Low Retained.
Controls future enforcement to prevent use of deed (or Base Master Plan) O & M: Low
underlying groundwater or prohibit and is implementable.
residential development. No
contaminant reduction.
Access Fencing Would limit access to topographic Readily implementable; Capital: Low Retained.
Restrictions depression but there would be no numerous companies O & M: Low
contamination reduction. Soils laden available to perform
with metals can still be dispersed to .construction.
environment. Would be effective in
mitigating direct contact threats to
humans and ecological receptors.
Monitoring Groundwater Would allow assessment of Readily implementable; Capital: Low Retained.
Monitoring contaminant status and numerous companies with O & M: Low

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

personnel and equipment to
perform sampling and
evaluation of results.
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OU-1 FEASIBILITY STUDY _
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY

Page 2 of 4

DRAFT

GENERAL PROCESS
RESPONSE TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY CONCLUSION
ACTION ’
Containment Cap Soil (Permeable) Would prevent direct exposure to Implementable using standard | Capital: Low Retained.
Cover contaminated soils. Would reduce methods and readily available | O & M: Low
precipitation infiltration and contaminant | equipment.
leaching to groundwater and would
eliminate erosion of soils in depression
and drainageway to adjacent wetlands.
No contaminant reduction.
Single Barrier Would limit infiltration and reduce Implementable by standard Capital: Moderate Retained.
contaminant leaching to groundwater. construction techniques, O & M: Low
Would prevent exposure to would require specialized, but
contaminated soils and eliminate readily available, equipment
erosion of soils into adjacent wetlands. | and materials to install
No contaminant reduction. synthetic cap.
Composite Same as single barrier. Second Implementable by standard Capital: High Eliminated.
(Double) Barrier impermeable barrier would provide construction; would require O & M: Low
greater assurance against cover failure. | specialized equipment and
Leve! of protection offered by materials to install double
compasite-barrier cap not required at barrier cap. More care to
Site 19 since groundwater install than soil cover or
contamination is low and unused. single barrier.
Reraval and Excavation Mechanical Effective method for removing Equipment and resources are | Capital: Low Retained.
Excavation contaminated soils. readily available from various O & M: None

contractors.
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GENERAL :
RESPONSE TECHNOLOGY PROCESS EFFECTIVENESS IMPLEMENTABILITY CONCLUSIONS
ACTION OPTION
Removal and Disposal Off Site RCRA Landfill Effectively addresses contaminated Implementable. Commercial Capital: Moderate Retained.
Disposal soils and eliminates future releases to landfill facilities are available. O & M: None
(continued) the environment. Can probably handle implementation becomes .
volume of Site 19 soil. Depending on more difficult if excavated
soil constituents, RCRA facility may materials require segregation
require treatment of soils prior to or treatment prior to disposal.
disposal to meet land disposal
requirements.
Disposal On Site © | Consolidation Allows small volumes of materials to be | Implementable. Two NWS Capital: Low ‘Retained.
consolidated-and addressed with the Earle landfills (Site 4 and 5) O & M: None
majority of landfill materials. would be able to accept the
small volume of soils that
needs to be disposed, prior to
closure.
Excavation, Excavation Mechanical Mechanical remova! of solid materials Implementable. Equipment Capital: Low Retained.
Treatment, and Excavation using common construction equipment and resources are readily O & M: None
Disposal such as bulldozers, excavators, and available from various
front-end loaders. contractors.
immobilization Solidification and Mixing of excavated contaminated soils | implementable. A number of Capital: Moderate Retained.
Fixation- and paint chips with treatment reagents | vendors are available to O&M: None
(cement) would be effective in perform this treatment
physically and/or chemically binding process.
and decrease soil contaminant mobility.
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS
OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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GENERAL : '
RESPONSE TECHNOLOGY PROCESS EFFECTIVENESS IMPLEMENTABILITY CONCLUSIONS
ACTION OPTION
In-Situ Treatment Physical In-Situ ' Deep mixing with reagents could Vendors with equipment and Capital: Moderate Eliminated.
Treatment Solidification effectively immobilize metals in personnel are available to O&M: None
i ‘ contaminated soils. However, this perform in-situ treatment.

treatment process may be less effective | Treatability study needed to
than the ex-situ solidification, which can | assess process effectiveness.
be better controlled to achieve desired
results.




EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 CONTAMINATED GROUNDWATER

TABLE 2-33

OU-1 FEASIBILITY STUDY

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY
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GENERAL .
RESPONSE | TECHNOLOGY |  FAOCESS EFFECTIVENESS IMPLEMENTABILITY CcOST RETAIN/
ELIMINATE
ACTION
No Action No Action No Action Does not achieve remedial | Implementable Capital: None | Retained.
» action objectives. O&M: Low
Natural Natural Natural Effectiveness dependent Implementable. Would Capital: None | Retained.
Attenuation Attenuation Attenuation on subsurface biological, require monitoring to O&M: Low
chemical, and physical determine whether
conditions. Attenuation of attenuation is ongoing.
organics and metals is
anticipated to be gradual.
Limited Action Institutional Deed 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
extent and potential available with resources to
migration, and for perform monitoring.
assessing effectiveness of
remedial action.
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was eliminated because it may not be as effective as the ex-situ version and adequate mixing of treatment

reagents and contaminated soils may not be as complete or effective.

The soils and sediment remediation technology types and process options remaining after detailed

evaluation include
o No Action

¢ |Institutional Controls

- Deed restrictions
e Monitoring
e Capping

- Soil Cover

- Single Barrier

e Excavation

- Mechanical Excavation

¢ Disposal Off site
- RCRA D landfill

¢ Disposal On site

- Consolidation

o Immobilization

- Solidification and Fixation

All candidate technologies and process options to address contaminated groundwater were retained after

the screening phase and include
e No Action

o Natural Attenuation
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Institutional Controls

- Deed Restrictions

Monitoring
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3.1.2 Sit 4 - Remedial Alternatives Descripti ns

This section presents detailed descriptions of the source control alternatives. The key components of

Alternatives 1 through 3 are identified on Table 3-1.
3.1.21 Site 4 - 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 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.

Although extensive investigation of landfill contents has not been conducted, the Rl concluded that landfill
materials appear to be a continuing source of contaminants to site groundwater and surface water. 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. The cover is
present over the majority of the landfill; however, erosion of the cover and exposed debris are evident on
the eastern side of the landfil. Where present and in good condition, the vegetation may reduce
precipitation infiltration and surface runoff, but as indicated by RI sampling results, contaminant migration

into groundwater and surface water is not prevented by the cover.

Because no actions would be conducted under Alternative 1 to maintain or cover the landfill, the landfill
surface would continue to erode, potentially exposing more contaminated materials, increasing infiltration
and attendant contaminant leaching and migratioh; and aliowing surficial materials to be transported
through precipitation and wind erosion. Under the no-action alternative, contaminants would continue to

migrate.
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TABLE 3-1

SITE 4 - REMEDIAL ALTERNATIVES COMPONENTS
OU-1 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE KEY COMPONENTS OF ALTERNATIVE
No Action e Annual groundwater, surface water, and sediment
monitoring
e Five-year reviews
Limited Action e Fencing
“ » Institutional Controls (deed restrictions, CEA*)
¢ Annual groundwater, surface water, and sediment
monitoring
o Five-year reviews
Capping, Institutional Controls, o Pre-design investigations
Natural Attenuation, and Long- e Site preparation
Term Monitoring e Site grading
¢ Single barrier cover system
¢ Fencing
e Institutional controls (deed restrictions, CEA*)
e Natural attenuation of groundwater contaminants
e Long-term operation and maintenance
e Annual 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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Long-Term Monitoring - Under Alternative 1, the groundwater, surface water, and wetland sediment would

be sampled annually 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 will be collected from the six existing
monitoring wells and the sample will be analyzed for site-specific contaminants (metals and VOCs).
Surface water and sediment would be collected from three locations within the adjacent wetlands. 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 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 4 - Alternative 2: Limited Action (Institutional Controls, Access
Restrictions, and Long-Term Monitoring)

Alternative 2 was developed as an option that relies on access restrictions and institutional controls to limit
exposures to hazardous substances. 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
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 existing cover. Long-
term, annual 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 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, which serve to

reduce infiltration of precipitation into landfill materials and limit surface runoff and erosion. The cover is
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present over the majority of the landfill, however, erosion of the cover and exposed debris are evident on
the eastern side of the landfill. Where present and in good condition, the vegetation may reduce
precipitation infiltration and surface runoff, but as indicated by RI sampling results, contaminant migration

into groundwater and surface water is not prevented by the cover.

Because no actions would be conducted to maintain or further cover the landfill, the landfill surface wolld
continue to erode, potentially exposing more contaminated materials, increasing infiltration and attendant
contaminant leaching and migration, and allowing surficial materials to be transported through precipitation

and wind erosion. Contaminants will continue to migrate.

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 groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

Eencing - The entire landfill area would be fenced to limit human access to contaminated soils and landfill
materials. An estimated 1,700 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 wouid

provide access to the site. The fencing would need to be inspected and repaired annually.

Long-term Mogitbring - Under Alternative 2, the groundwater, surface water, and wetland sediment would
be sampled annually 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 samplesA would be collected from the six
existing monitoring wells and analyzed for site-specific contaminants (metals and VOCs). Surface water

and sediment would be collected from three locations within the adjacent wetlands. The sampling results
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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 4 - Alternative 3. Capping, Institutional Controls, Natural Attenuation,
and Long-Term Monitoring

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 contaminants in groundwater will likely attenuate
naturally through biological and chemical degradation (VOCs only), adsorption (metals and VOCs), and
precipitation (metals). Contaminant concentrations in groundwater will also decrease as a result of

reduced infiltration of precipitation through contaminated fandfill 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.
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, annual 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. Test pitting, sampling, and chemical analyses would be required to more fully delineate the extent
of the landfill materials. Landfill gas sampling may be conducted to confirm that there is no need for a gas

vent layer and methane collection system.
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A geotechnical evaluation of the landfil 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 and subject to waste degradation and settling since the
1960s.

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 and

properties. Site utilities may need to be established prior to the start of remediation.

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.

Cover System Placement - A low-permeability cover system would be designed and installed to prevent
human and animal exposures to landfill material contaminants, to reduce infiltration and resulting organics
and metals leaching into groundwater, and to brevent migration of contaminants by wind and surface
runoff. The-cover design would conform with the state of New Jersey Municipal Waste Management
Regulations (7:26.2A6) and the RCRA Criteria for Municipal Solid Waste Landfills (40 CFR 258).

For the purpose of this focused FS, a single-barfier cover system was selected as the representative
capping option. Figure 3-1 presents a plan view of conceptual design of the cover. A cross section of a
conceptual cover system is presented on Figure 3-2. 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.
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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 and covered with

permeable cover materials since the 1960s, 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
7

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, 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.

Drainage Layer - A drainage layer would be installed to prevent the accumulation of water above
the infiltration layer that could damage the geomembrane or cause erosion of the top layer. The
drainage layer would promote the removal of water to areés outside the cover. For the FS, it is
assumed that a geosynthetic drainagAe 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 west of the site.

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 and soil loss. 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 cover system in the plateau area should have a slope of between three
percent (3V:100H) and 15 percent (15V: 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. 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 wetiands.

DOCS/NAVY/7452/106005
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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.

If other NWS Earle wastes are to be consolidated at Site 4, consolidation would occur prior to cover

placement.

Security Fencing_ - Security fencing would be instalied to deter human and animal entry into the landfill
area to protect the integrity of the cover. The fence is expected to be 4 feet high chain-link, 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 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 quality standards, a classification
exception area (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.

Natural Attenuation - Because Alternative 3 would significantly reduce the migration of contaminants from
the landfill into site groundwater, over time, groundwater contamination would naturally attenuate by

chemical, physical, and biological (organics only) mechanisms.

Long-term Monitoring - Under Alternative 3, the groundwater, surface water, and wetland sediment would
be sampled annually to monitor the migration of contaminants from the landfill and assess the potential
impacts to downgradient areas. The collected data would be evaluated during the 5-year review period.
The frequency of monitoring and the number of analytical parameters may be decreased if the 5-year
review determines that significant contaminant leaching reduction or improvement of groundwater quality

has been attained.

DOCS/NAVY/7452/106005
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For the purpose of costing, it is assumed that groundwater samples will be collected from the six existing
monitoring wells and analyzed for site-specific contaminants. Surface water and sediment would be
collected from three locations within the adjacent wetlands. 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 years, as required by CERCLA. The reviews would consist of evaluation of
analytical and hydrogeologic data, assessing whether contaminant migration has increased and whether

human or biological receptors or groundwater resources are at risk.

3.13 Site 4 - 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 4. The screening is
presented in Table 3-2. Alternative 2 - Limited Action was eliminated because it offered limited additional

benefit, when compared to Alternative 1, for the additional cost.
3.2 SITE 5§ - DEVELOPMENT AND SCREENING OF ALTERNATIVES

This section presents the rationale for development of remedial action alternatives for Site 5, describes the
assembled alternatives, and presents the screening of alternatives. Detailed evaluations and costing of

the retained alternatives are presented in Section 4.0

3.21 Site 5 - Rationale for Development of Alternatives

Factors considered during formulation of the remedial alternatives to achieve the RAOs for Site 5 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, inciuding
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TABLE 3-2

SITE 4 - SCREENING OF REMEDIAL ALTERNATIVES
OU-1 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS
1| No Action: Provides no additional protection of | Readily implementable. No Capital: Retained as baseline
(long term human health or the environment. technical or administrative none alternative in accordance
monitoring, five Does not reduce potential for difficulties. O&M: low | with NCP.
year reviews) human exposure to landfill or
groundwater contaminants. Does
not 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 Capital: Relative to Alt. 1, provides
(Institutional human health through fencing and | technical or administrative low minimal additional
controls, access institutional controls. Groundwater | difficulties. O&M: low | protectiveness for
restrictions, long- | use would be restricted. Does not additional cost.
term monitoring, reduce contaminant migration to the Eliminated.
five-year reviews) | environment. No reduction in
toxicity, mobility, or volume of
contaminants.
3| Capping, Protects human health and the Readily implementable. No technical | Capital: Retained.
Institutional environment. Capping or administrative difficulties. moderate
Controls, Natural contaminated landfill materials Personnel and materials necessary | O&M:
Attenuation, and prevents direct contact exposure to implement alternative are widely moderate

Long-Term
Monitoring

and minimizes contaminant
migration to the environment.
Groundwater use would be
restricted. Groundwater
contaminants will naturally
attenuate over time. No reduction
of toxicity or volume of
contaminants.

available.
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. 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.

. Presumptiv_e 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,

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 imblementation.

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 5 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

DOCS/NAVY/7452/106005
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Landfill Sites. The resulting alternatives development process was streamlined to focus on

containment alternatives rather than treatment.

Protection of Human Health Considerations - The RAOs for protection of human health specify preventing
human exposure to the contaminated landfill materials and preventing potential exposure to contaminants

in site groundwater. Remedial 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. This objective was considered in the formulation of
alternatives.

3.2.2 Site 5 - Remedial Alternatives Descriptions

This section presents detailed descriptions of the source control alternatives. The key components of
Alternatives 1 through 3 are identified on Table 3-3.

3.2.2.1 Site 5 - 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 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.

Although extensive investigation of landfill contents has not been conducted, the RI éoncluded that landfill
materials appear to be a continuing source of contaminants to site groundwater and surface water. 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 primary protective features are the sandy soil cover over the entire landfill that reduces the potential
for human and animal contact with landfill materials and the vegetative cover that reduces infiltration of
precipitation into landfill materials and limits surface runoff and erosion of the cover. Two different types of
vegetative cover are present in discrete areas of the landfill: the western portion of the 13-acre landfill is

moderately vegetated with scrub pines and grasses, and the eastern portion of the landfill surface is
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TABLE 3-3

SITE 5 - REMEDIAL ALTERNATIVES COMPONENTS

OU-1 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE KEY COMPONENTS OF ALTERNATIVE
No Action Annual groundwater monitoring
Five-year reviews
Limited Action Institutional Controls (access restrictions, CEA*)

Annual groundwater monitoring
Quarterly inspection of existing cover in
skeet/shooting range

Five-year reviews

Capping, Institutional Controls,
Natural Attenuation, and Long-
Term Monitoring

Pre-design investigations

Site preparation

Site grading

Single barrier cover system

Institutional controls (access restrictions, CEA*)
Natural attenuation of groundwater contaminants
Long-term operation and maintenance

Annual groundwater 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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sparsely covered with only low weeds and grasses. The grasses and scrub pines on the western side of
the landfill are expected to be moderately effective for limiting infiltration, surface runoff, and erosion. The
sparse cover on the eastern side of the landfill is likely less effective at controlling infiltration, runoff, and
erosion, because the vegetation and cover materials are thin in some areas. As indicated by RI sampling
results, the vegetative cover is not completely effective at preventing contaminant migration into

groundwater.

Because no actions would be conducted under Alternative 1 to maintain or cover the landfill, the landfill
surface could possibly erode in the future, potentially exposing contaminated materials, increasing
infiltration and attendant contaminant leaching and migration, and allowing surficial materials to be
transported through precipitation and wind erosion. Under the no-action alternative, contaminants would

continue to migrate.

Long-Term Monitoring - Under Alternative 1, the groundwater would be sampled annually 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 eight
existing monitoring wells and analyzed for site-specific contaminants (metals and VOCs). 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 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.

3.2.2.2 Site 5 - Alternative 2: Limited Action (Institutional Controls, Access
Restrictions, and Long-Term Monitoring)

Alternative 2 was developed as an option that relies on access restrictions and institutional controls to limit
exposures to hazardous substances. This alternative does not employ treatment or containment to

address site contamination.

Access restrictions would be attached to the property title and/or the Base Master Planto limit future uses

of the site that may result in disturbance of the existing soil cover or direct contact with contaminated
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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 existing cover. Because the current
and intended future use of the eastern portion of the landfill is as a skeet and shooting range, access to

the site would be limited to authorized persons but would not be prohibited.

Long-term, annual 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 2 are identified on Table 3-3 and described

below.

Existing Features - Existing site features offer limited protection of human health and the environment.
The primary protective features are the sandy soil cover over the entire landfill that reduces the potential
for human and animal contact with landfill materials and the vegetative cover that reduces infiltration of
precipitation into landfill materials and limits surface runoff and erosion of the cover. Two different types of
vegetative cover are present in discrete areas of the landfill: the western portion of the 13-acre landfill is
moderately vegetated with scrub pines and grasses, and the eastern portion of the landfill is sparsely
covered with only low weeds and grasses. The grasses and scrub pines on the western side of the landfill
are expected to be moderately effective for limiting infiltration, surface runoff, and erosion. The sparse
cover on the eastern side of the landfill is probably less effective at these functions because the vegetation
and cover materials are thin in some areas. As indicated by Rl sampling results, the vegetative cover is

not completely effective at preventing contaminant migration into groundwater.

Because no actions would be conducted under Alternative 2 to maintain or further cover the landfill, the
landfill surface could possibly erode in the future, potentially exposing contaminated materials, increasing
infiltration and attendant contaminant leaching and migration, and allowing surficial materials to be
transported through precipitation and wind erosion. Contaminants would continue to migrate.

Institutional Controls - Under Alternaﬁve 2, access restrictions would be enacted to restrict future use of
the landfill property. Restrictions would be placed on future activities that could result in human exposure
to contaminated landfill materials or erosion and subsequent 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 groundwater does not meet New Jersey groundwater quality standards, a classification

exception area (CEA) pursuant to N.J.A.C 7:9-6 would be established to provide the state official notice
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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.

Eencing - The entire landfill area would be fenced to limit human access to contaminated soils and landfill
materials. An estimated 1,800 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 to the site. The fencing would need to be inspected and repaired annually.

Long-Term Monitoring - Under Alternative 2, groundwater would be sampled annually to monitor the
migration of contaminants from the landfill and the potential impacts to downgradient areas. For the
purpose of costing, it is assumed that groundwater samples would be collected from six of the existing
monitoring wells and analyzed for site-specific contaminants (metals and VOCs). 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. The collected data would be evaluated during the 5-
year review period.

Because the current and intended future use of the eastern portion of the landfill is as a skeet shooting
range, Alternative 2 would include quarterly inspection of the existing soil cover in this area to assess its

integrity and evaluate whether recreational use of the site should continue.

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.

3.2.23 Site 5 - Alternative 3: Capping, Institutional Controls, Natural Attenuation,
and Long-Term Monitoring '

Alternative 3 relies on containment and institutional controls to limit exposures to hazardous substances
and minimize migration of contaminants to groundwater. Active treatment would not be employed to
address site contamination. Over time, the contaminants in groundwater would likely attenuate naturally

through biological and chemical degradation (VOCs only), adsorption (metals and VOCs), and
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3-20




DRAFT

precipitation (metals only). Contaminant concentrations in groundwater would also decrease as a resuit of

reduced infiltration of precipitation through contaminated landfill materials.

A low-permeability cover system that complies with federal and state regulatory requirements would be
constructed over the eastern, open portion of the landfill to prevent potential human and animal contact
with contaminant materials, limit contaminant leaching to grqundwater, and minimize contaminant
migration via surface runoff and erosion. Access restrictions would be enacted to limit future uses of the
site that may result in disturbance of the soil cover or direct contact with contaminated media. The cover
in the western, wooded portion of the landfill is deemed adequate, and this area would not be covered
further.

Long-term, annual 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 3-3 and described

below.

Pre-Design Investigations and Activities - Pre-design investigations would be conducted to collect
topographic, chemical, and geologic data needed for the enhanced cover system design. A topographic
survey of the site would be performed to collect accurate elevation and contour data for use in the
enhanced cover system design. Test pitting, sampling, and chemical analyses would be required to more
fully delineate the extent of the landfill materials. Landfill gas sampling may be conducted to confirm that

there is no need for a gas vent layer and methane collection system.

A geotechnical 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 and subject to waste degradation and settling since
1978.

Site Preparation - Clearing and grubbing of the vegetative growth would be necessary to prepare the
portion of the site to be further capped. 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 utilities may need to be established prior to the start of

site remediation.
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Site Grading - Grading of the landfill area to be further capped would be required following removal of site
vegetation and consolidation of materials removed from the wooded portion of the landfil. 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 over the
eastern, open portion of the landfill to prevent human and animal exposures to landfill material
contaminants, to reduce infiltration and resulting organics and metals leaching into groundwater, and to
prevent migration of contaminants by wind and surface runoff. The cover design would conform with the
Municipal Waste Management Regulations (7:26.2A6) and the RCRA Criteria for Municipal 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. The cover system would be installed over the eastern portion of the Site 5 landfill. The
western, wooded portion of the landfill would remain uncapped. Figure 3-3 presents a plan view of
conceptual design of the cover. A cross section of a conceptual cover system is presented on Figure 3-4.

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 and covered with

permeable cover materials since the 1970s, the need for a gas venting system is not anticipated.

Barrier Layer - This layer would be designed to minimize precipitation infiltration into the landfil
materials. In accordance with applicable regulations and guidance, a barrier with a maximum
permeability of 1 x 107 cm/s, consisting of a minimum of 1 foot of compacted clay or a

geomembrane at least 30 mil thick, would be used.

For this FS, a geomembrane barrier will be selected as the representative barrier layer.

Geomembranes can be installed more efficiently than a compacted clay layer and are less

DOCS/NAVY/7452/106005
3-22




O:\DATA\CADD\7452\7452CMB2.0GN  18/18/96 MJJ

WOODED AREA

ale
PFOI/4C
ale
i
: | WOODED AREA
s DRAINA o
: DITCH
: \ = \\
e \ APPROXIMATE ~"'4;-.-'..\
LANDFILL
\ BOUNDARY
. . WOODED AREA
5-0 -
& ———r— PERIMETER
DRAINS
OPEN AREA
%’ MW5-02
®
)
o
MW5-08
®
LEGEND
= = = = APPROXIMATE LANDFILL BOUNDARY
@ MONITORING WELL LOCATION NOTES
CAPPED AREA (PROPOSED) LNOT FOR DESIGN
2) ACTUAL CAP FOOTPRINT AND GRADES TO
—= SURFACE WATER FLOW DIRECTION L S N -
sz wETLANDS
3) ACTUAL SIZE AND LOCATION OF STORM
PEBIE wamﬂgm‘mn WATER RETENTION BASIN TO BE
DETERMINED DURING DESIGN

WOODED AREA

PROPOSED STORM
WATER RETENTION
BASIN

WOODED AREA

SMWS-01

PLAN VIEW OF PROPOSED COVER SYSTEM
SITE 5 - ALTERNATIVE 3 FS - NWS FARLE

RO | T

g Brown & Root Envronnental




\/ \/ 77 \1/1 — 0.5 FEET TOPSOIL VEGETATED WITH
— PERMANENT PLANT SPECIES
7/ < =
VEGETATIVE COVER 2/ /L2 /1y L V07 +W+ Ly LLLL L Ll ( Le.,GRASSES, LEGUMES)

+ + + + + + + 4+ + + + + + + + o+ 4+ o+ o+ o+ 1.5 FEET (MIN.) COMPACTED

TOP + 4+ + + + + + o+ 4+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ L8 P e oveR

LAYER + + + + + + 4+ 4+ + o+ + + + o+ o+ o+ o+ o+ o+ o+ MATERIALS

+ + + + + 4+ + + + + + + + + + 4+ + o+ o+ o+
+ + + + + + + 4+ + + + + + + + + + + o+ o+ -]
RRoeooss O TR TR PO e oo Te oo RCEoocoosonR PR STATOOTe oo GEOTEXTILE
DRAINAGE |— GEOSYNTHETIC DRAINAGE MATERIAL
LAYER .
BARR'ER I-AYER ..‘0;0;0;0;0‘0‘0;0.0‘0;0‘0.';0‘0‘0‘.0;0.’;0;0‘0;030‘.;-.;" """"" . """ ‘0.0.0‘0‘0;0.."~.‘Q‘0‘0.0.0‘0‘0.0‘Q.0‘0‘0.Q.0‘Q-.‘.0‘0.0.0‘0.0.0.0...’.‘.. _.Jo M/L (MIN') MX/BL[ M[’”BRA”[ uy[k ¢
—_—— e AR ¢ ORI SO0 x e B e GEorEXTILE
vaa ‘ R R SRR I NEEACIE Pt
SUBGRADE ‘ B S A IR Bt rat st T A e\~ WELL-GRADED SAND AND GRAVEL
e et e e T T d“ :
.\4 o 1 .~.:4_".u_,",‘ . 'd . PR .1:. "i. "._~f."..".—J
LANDFILL ~ MATERIALS  AND  SOILS
* MAY SUBSTITUTE ONE FOOT OF CLAY OR EQUAL
WITH MAX. PERMEABILITY OF 10 -7 CM/SEC
orE - CONCEPTUAL COVER SYSTEM DESIGN A
 NOT 70 SCALE SITE 5 — ALTERNATIVE 3 Brown & Root Environmental
2' NOT FOR DE S/;? " A Division of Halliburton NUS Corporation
‘ : FEASIBILITY STUDY REPORT
NWS EARLE, COLTS NECK, NEW JERSEY FIGURE 3-4




DRAFT

sensitive to extreme weather conditions. The geomembrane may be a flexible membrane liner
(FML) éomposed of low-density synthetics for tolerating subsidence-induced strains.

bﬁm_ag_e_Layg - A drainage layer would be installed to prevent the accumulation of water above
the infiltration 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 focused
FS, it is assumed that a geosynthetic drainage layer would be used to channel infiltration to toe
drains located at the perimeter of the cover system. Precipitation infiltration that reaches the

drainage layer would ultimately be discharged via drains to the wetlands east of the site.

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 and soil loss. 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 cover system in the plateau area should have a slope of between 3
percent (3V:100H) and 15 percent (15V: 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. 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

remedial design.

If wastes are to be consolidated at Site 5, consolidation would occur prior to cover placement.

Institutional Controls - After construction of the enhanced cover, access restrictions would be used to 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.
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Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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,

and the cover system will be required.

Natural Attenuation - Because Alternative 3 would reduce the migration of contaminants from the landfill
into site groundwater, over time groundwater contamination will naturally attenuate by chemical, physical,

and biological (organics only) mechanisms.

Long-term Monitoring - Under Alternative 3, the groundwater would be sampled annually to monitor the
migration of contaminants from the landfill and assess the potential impacts to downgradient areas. The
collected data would be evaluated during the 5-year review period. The frequency of monitoring and the
number of analytical parameters would be decreased if the 5-year review determines that significant

contaminant leaching reduction or improvement of groundwater quality has been attained.

For the purpose of costing, it is assumed that groundwater samples would be collected from six of the
existing monitoring wells and analyzed for site-specific contaminants. 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 years, as required by CERCLA. The reviews would consist of evaluation of
analytical and hydrogeologic data, assessing whether contaminant migration has increased, and whether

human or biological receptors or groundwater resources are at risk.

3.2.3 Site 5 - Alternatives Screening

In this section, alternatives are evaluated generally with regard to effectiveness, implementability, and cost
to determine the most plausible array of remedial alternatives for Site 5. The screening is presented in
Table 3-4. Alternative 2 - Limited Action was eliminated because it offered limited additional benefit, when

compared to Alternative 1, for the additional cost.
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exposure and reduces contaminant
migration to the environment. Groundwater
use would be restricted. Groundwater
contaminants will naturally attenuate over
time. No reduction of toxicity or volume of
contaminants.
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TABLE 34
SITE 5 - SCREENING OF REMEDIAL ALTERNATIVES
OU-1 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS

No Action: Provides no additional protection of human | Readily implementable. No technical or Capital: none | Retained as baseline alternative
(long term monitoring, | health or the environment. Does not reduce | administrative difficulties. O&M: low in accordance with NCP.
five year reviews) potential for human exposure to

contaminants in the landfill or groundwater.

Does not reduce contaminant migration in

the environment. No reduction in toxicity,

_ mobility, or volume of contaminants.

Limited Action Provides little added protection of human Readily implementable. No technical or Capital: low Relative to Alt. 1, provides
(Institutional controls, health through fencing and institutional administrative difficulties. O&M: low minimal additional
access restrictions, controls. Groundwater use would be protectiveness for additional
long-term monitoring, restricted. Does not reduce contaminant cost. Eliminated.
five-year reviews) migration to the environment. No reduction

in toxicity, mobility, or volume of

contaminants.
Capping, Institutional Protects human health and the environment | Readily implementable. No technical or Capital: Retained.
Controls, Natural . Capping contaminated landfill materials administrative difficulties. Personnel and moderate
Attenuation, and Long- | beneath the skeet and shooting range materials necessary to implement this O&M:
Term Monitoring reduces potential for direct contact alternative are widely available. moderate
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3.3.2 Site 19 - Remedial Alternatives Descriptions

This section presents detailed descriptions of the source control alternatives. The key components of

Alternatives 1 through 5 are identified on Table 3-5.
3.3.21 Site 19 - 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 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. No measures would be implemented to prevent potential
human exposure to site groundwater or mitigate contaminant migration to the environment. Key

components of Alternative 1 are identified on Table 3-5 and described below.

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

Much of the site is currently covered with gravel or pavement; however, the contaminant source area (the
topographic depression where paint chips and sludge were disposed) is not covered, allowing infiltration
and leaching of contaminants from soils into groundwater. Additionally, the overflow pipe that connects
the topographic depression with the drainage ditch is intact; under extreme storm conditions, the pipe may

allow surface water flow from the topographic depression to discharge to the wetlands.

Because no actions would be conducted under Alternative 1 to remove or cover contaminated soils in the
topographic depression or the drainage ditch, migration of contaminants to groundwater and surface water

would continue and ecological receptors could be adversely affected by site contaminants.

Long-term Monitoring - Under Alternative 1, groundwafer, surface water, and sediments would be sampled
annually to monitor the migration of contaminants from Site 19 and the potentia'l impacts to the adjacent

wetlands. 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 six
existing monitoring wells, and surface water and sediment would be collected from three locations within

the adjacent wetlands. All samples would be analyzed for site-specific contaminants (metals and
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organics). 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 evaluation of analytical
and hydrogeologic data, assessing whether contaminant migration has increased, and determining

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

3.3.2.2 Site 19 - Alternative 2: Limited Action (Institutional Controls, Access

Restrictions, and Long-Term Monitoring)

Alternative 2 was developed as an option that relies on access restrictions and institutional controls to limit
exposures to hazardous substances. This alternative does not employ treatment or containment to

address site contamination.

Access restrictions would be attached to the property title and/or the Base Master Plan to limit future uses
of the site that may result in increased migration of contaminants or direct contact with contaminated
media. A fence would be erected around the contaminant source area soils to prevent access and
intrusive activities that could resuit in further contaminant migration to groundwater and the adjacent
wetlands. Long-term, annual monitoring would be conducted to assess contaminant status and potential
threats to human health and the environment. Since wastes are left in place, site conditions and risks
would be reviewed every five years. Key components of Alternative 2 are identified on Table 3-5 and
described below.

Existing Features - Currently, site features offer limited protection of human health and the environment.
Much of the site is currently covered with gravel or pavement; however, the contaminant source area (the
topographic depression where paint chips and sludge were disposed) is not covered, allowing infiltration
and leaching of contaminants from soils into groundwater. Additionally, the overflow pipe that connects
the topographic depression with the drainage ditch is intact; under extreme storm conditions, the pipe may

allow surface water flow from the topographic depression to discharge to the wetlands.

Because no actions would be conducted under Alternative 2 to remove or cover contaminated soils in the
topographic depression or the drainage ditch, migration of contaminants to groundwater and surface water
would continue unabated and ecological receptors may be adversely affected by site contaminants.
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TABLE 3-5

SITE 19 - REMEDIAL ALTERNATIVES COMPONENTS

OU-1 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

ALTERNATIVE

KEY COMPONENTS OF ALTERNATIVE

No Action

Annual groundwater, surface water, and sediment
monitoring
Five-year reviews

Limited Action

Fencing

Institutional Controls (access restrictions, CEA*)
Annual groundwater, surface water, and sediment
monitoring

Five-year reviews

Soils Consolidation, Capping,
Natural Attenuation, and Long-
Term Monitoring

Pre-design investigations

Site preparation

Excavation of drainage ditch soils/consolidation in
the topographic depression

Single barrier cover system

Institutional controls (access restrictions, CEA*)
Natural attenuation of groundwater contaminants
Long-term operation and maintenance

Annual groundwater monitoring

Five-year reviews

Excavation, On-Site
Solidification, On-Site Disposal,
Natural Attenuation, and Long-
Term Monitoring

Site preparation

Excavation/consolidation

On-site solidification

On-site disposal

Institutional controls (access restrictions, CEA*)
Natural attenuation of groundwater contaminants
Annual groundwater monitoring

Five-year reviews

Excavation and Disposal

Excavation

A. Off-Base Disposal (RCRA landfill)

B. On-Base Disposal (Site 4 or 5 landfill)
Institutional controls (access restrictions, CEA*)
Natural attenuation of groundwater contaminants
Annual groundwater 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.




DRAFT

Institutional Controls - Under Alternative 2, access restrictions would be enacted to restrict the future use
of the site. Restrictions would be placed on future activities such as excavation that could result in
increased human exposure to contaminated subsurface materials or increased erosion and subsequent
contaminant migration. Future use of untreated site groundwater for drinking water would be prohibited to

prevent ingestion, inhalation, and dermal exposure to site contaminants.

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

Eencing - The topographic depression would be fenced to limit human access to source area
contaminants. An estimated 190 linear feet of 6-foot-high, chain-link fence would be required to encircle
the area; one gate would be provided to allow authorized access to the area. The fencing would be

inspected and repaired annually.

Long-term Monitoring - Under Alternative 2, groundwater, surface water, and sediments would be sampled
annually to monitor the migration of contaminants from the site and the potential impacts to the adjacent

wetlands. 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 six
existing monitoring wells, and surface water and sediment would be collected from three locations within
the adjacent wetlands. All samples would be analyzed for site-specific contaminants (metals and
organics). 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 biological receptors or natural resources are at risk.

DOCS/NAVY/7452/106005
3-32



DRAFT

3.3.23 Site 19 - Alternative 3: Soils Consolidation, Capping, Natural Attenuation, and

Long-Term Monitoring

Alternative 3 relies on containment and institutional controls to limit exposure to hazardous substances
and minimize migration of contaminants to groundwater and the adjacent wetlands. Active treatment is
not employed to address site contamination. Contaminants in site groundwater would naturally attenuate

over time through dispersion as leaching of contaminants from source soils is reduced.

Contaminated sediments from the drainage ditch would be excavated and consolidated into the
topographic depression and the depression would be capped to prevent erosion and minimize migration of
contaminants. Access restrictions would be attached to the property title to limit future uses of the site that
may result in damage to the cover and increased migration of contaminants. Access restrictions wouid

also prohibit the use of untreated groundwater for drinking water.

Long-term, annual 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 3-5 and described

below.

Pre-Design Investigations _and Activities - Pre-design investigations would be conducted to collect
topographic and chemical data needed for the remedial design. A topographic survey of the site would be

performed to collect accurate elevation, location, and contour data for use in the cover system design.
Soil and sediment sampling and analyses may be necessary to more fully delineate the extent of

contaminated materials requiring consolidation under the cap.

Site Preparation - Demolition and removal of the barricade and limited removal of the existing pavement
cover would be required to prepare the topographic depression area for capping. The below-ground
overflow pipe that connects the topographic depression to the drainage ditch would be permanently
sealed at both ends to prevent contaminant migration through the pipe. Site utilities may need to be

established prior to the start of site remediation.

Excavation/Consolidation - Contaminated soil and sediment from the drainage ditch would be excavated

and placed into the topographic depression. Excavation/consolidation would remove a source of wetland
contaminants, minimize ecological exposure to contaminated soils, and facilitate containment of drainage

ditch sediment.
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Cover System Placement - Following consolidation of contaminated sediments from the drainage ditch, a
low-permeability cover system would be installed over the topographic depression area to prevent direct
contact with contaminated soils, minimize infiltration and contaminant leaching ipto groundwater, and
prevent surface migration of contaminants into the adjacent wetlands. The cover design would conform

with the State of New Jersey Municipal Waste Management Regulations (7:26.2A6) and the RCRA
Criteria for Municipal Solid Waste Landfilis (40 CFR 258).

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

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. The subgrade may be a well-graded

sand and gravel.

Barrier Layer - This layer would be designed to minimize precipitation infiltration into the

consolidated sediments. In accordance with applicable regulations and guidance, a barrier with a
- 7

maximum 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, would be used.

For this FS, a geomembrane barrier will 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.

Drainage Layer - A drainage layer would be installied to prevent the accumulation of water above
the infiltration 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 focused
FS, it is assumed that a geosynthetic 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 west of the site.
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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, covered with pavement

or a vegetative cover, would be placed over the drainage layer.

The final surface slope of cover system in the plateau area should have a slope of between 3
percent (3V:100H) and 15 percent (15V: 100H) to ensure slope stability and control erosion. The
final slope would also promote precipitation runoff while inhibiting erosion or infiltration. The final
slopes and materials to be used in the cover system would be determined during the remedial

design.

Institutional Controls - After the cover has been constructed, access restrictions would be used to limit the
future activities that could result in intrusion into and possible damage of the cover and accidental
exposure to the contaminated soil and sediment. Restricted activities would include excavation and use of

untreated groundwater for drinking water

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (CEA) pursuant to N.J.A.C 7:9-6 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 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 maintenance of the cover system would be required.

Natural Attenuation - Because Alternative 3 would reduce the migration of contaminants from soils and
sediments into site groundwater over time, groundwater contamination would naturally attenuate by

chemical, physical, and biological (organics only) mechanisms.

Long-term Monitoring - Under Alternative 3, the groundwater would be sampled annually to monitor the
migration of contaminants from the site and assess the potential impacts to downgradient areas. The
collected data collected would be evaluated during the 5-year review period. The frequency of monitoring
and the number of analytical parameters may be decreased if the 5-year review determines that significant

contaminant leaching reduction or improvement of groundwater quality has been attained.

For the purpose of costing, it is assumed that groundwater samples would be collected from the six

existing monitoring wells and analyzed for site-specific contaminants. The sampling results would be
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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 years, as required by CERCLA. The reviews would consist of evaluation of
analytical and hydrogeologic data, assessing whether contaminant migration has increased and whether

human or biological receptors or groundwater resources are at risk.

3.3.24 Site 19 Alternative 4 - Excavation, On-Site Solidification, On-Site Disposal, '
Natural Attenuation, and Long-Term Monitoring

Alternative 4 employs soil treatment to limit exposure to hazardous substances and minimize migration of
contaminants to groundwater and the adjacent wetlands. Contaminants in site groundwater would
naturally attenuate over time through dispersion after leaching of contaminants from site soils and

sediments is abated.

Under this alternative, the contaminated sediments and soils from the drainage ditch and the topographic
depression would be excavated and solidified using cement or cement-asphalt mixtures. Treated soils
would be placed in the topographic depression and the depression would be closed with an asphalt cover,
forming a contained, treated-soil cell. Access restrictions would be enacted to limit future uses of the site
that may result in intrusion into the treated-soil cell. Access restrictions would also prohibit the use of

untreated groundwater for drinking water.

Long-term, annual monitoring of groundwater would be conducted to assess contaminant status and
potential threats to human health and the environment. Since wastes would be left on site, site conditions
and risks would be reviewed every five years. Key components of Alternative 4 are identified on Table 3-5

and described below.

Site Preparation - Demolition and removal of the barricade and limited removal of the existing pavement
cover would be required to access the contaminated soils in the topographic depression and prepare the
area for treated waste placement/capping. The below-ground overflow pipe that connects the topographic
depression to the drainage ditch would be permanently sealed at both ends to prevent contaminant

migration through the pipe. Site utilities may need to be established prior to the start of site remediation.
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Excavation/Consolidation - Contaminated soii and sediment from the topographic depression and the
drainage ditch would be excavated and transported to a temporary staging area for the on-site

solidification facility.

On-Site Solidification - Excavated soils would be treated by solidification to immobilize metals in a stable
cement matrix. Treatment would be conducted on site using a modula'r, transportable treatment unit.
Treated soils would be cured prior to being redeposited on site in the topographic depression. Treatability
studies would be required to determine the optimum reagent mixture and treatment conditions to minimize

metals leaching and to ensure long-term stability of the treated matrix.

On-Site Disposal - Treated, cured soils would be redeposited on site in the topographic depression. The
depression would then be backfilled with clean subgrade materials to the level of the surrounding
pavement. The cell would be covered with a layer of pavement to minimize leaching and disturbance of

the treated soils.

Institutional Controls - Access restrictions would be enacted to restrict the future use of the site that could
result in disturbance of the treated soils. Future use of untreated site groundwater for drinking water

would be prohibited to prevent ingestion, inhalation, and dermal exposure to site contaminants.

Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

Natural Attenuation - Because Alternative 4 will reduce contaminant mobility in site soils and sediments
and reduce further contaminant migration into site groundwater, over time groundwater contamination

would naturally attenuate by chemical, physical, and biological (organics only) mechanisms.

Long-term Monitoring - Under Alternative 4, the groundwater would be sampled annually to monitor the
migration of contaminants from the site and assess the potential impacts to downgradient areas. The
collected data would be evaluated during the 5-year review period. The frequency of monitoring and the
number of analytical parameters may be decreased if the 5-year review determines that significant

contaminant leaching reduction or improvement of groundwater quality has been attained.
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For the purpose of costing, it is assumed that groundwater samples would be collected from the six
existing monitoring wells and analyzed for site-specific contaminants. 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 years, as required by CERCLA. The reviews would consist of evaluation of
analytical and hydrogeologic data, assessing whether contaminant migration has increased and whether

human or ecological receptors or groundwater resources are at risk.
- 3.3.25 Site 19 - Alternative 5: Excavation and Disposal

This alternative would constitute a clean closure of this site. All contaminated soils and sediments in
excess of selected clean-up goals would be excavated and sent off of Site 19 for disposal. Site 19 soils
would no longer pose threats to groundwater or the adjacent wetlands. Once the source of contamination

is removed, contaminants in site groundwater would naturally attenuate over time through dispersion.

Long-term monitoring of groundwater and the 5-year review of site conditions would be necessary to verify
the natural attention of the groundwater. Key components of Alternative 5 are identified on Table 3-5 and

described below.

Excavation - Contaminated soil and sediment from the topographic depression and the drainage ditch
would be excavated using common construction equipment, such as bulldozers or loaders. If necessary,
soils would be dewatered by natural drainage within the overall excavation area. The below-ground
overflow pipe that connects the topographic depression to the drainage ditch would be removed to prevent

contaminant migration through the pipe.
Off-Site Disposal - Two off-site disposal options are under consideration:

A. Off-Base Disposal: Under this option, excavated soils would be transported off base to an appropriate
hazardous or industrial-waste-type landfill. TCLP testing of soils would be necessary to determine the
appropriate disposal facility. If necessary, off-site treatment of the soils would be conducted to

immobilize metals prior to disposal.
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B. Disposal in On-Base Landfill: If capping is the selected remedial alternative for Site 4, the excavated
soils from Site 19 could be consolidated on the Site 4 landfill prior to capping. Although this option
would not result in the soils leaving the base, it would allow clean closure of Site 19 without

significantly altering the remedial action at Site 4.

Institutional Controls - Access restrictions would be enacted to restrict the future use of untreated site
groundwater for drinking water to prevent ingestion, inhalation, and dermal exposure to site contaminants.
Because site groundwater does not meet New Jersey groundwater quality standards, a classification
exception area (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.

Natural Attenuation - Because Alternative 5 would remove the source of contamination and prevent any
further migration of contaminants into site groundwater, over time groundwater contamination will naturally

attenuate by chemical, physical, and biological (organics only) mechanisms.

Long-Term Monitoring - Because contaminated groundwater is not actively remediated under Alternative
5, the groundwater would be sampled annually to monitor the migration of contaminants from the site and
assess the potential impacts to downgradient areas. The collected data would be evaluated during the 5-
year review period. The frequency of monitoring and the number of analytical parameters may be

decreased if the 5-year review determines that improvement of groundwater quality has been attained.

For the purpose of costing, it is assumed that groundwater samples would be collected from the six
existing monitoring wells and analyzed for site-specific contaminants. 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 groundwater contaminants remain at concentrations exceeding state

groundwater quality standards, 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 human or biological receptors or groundwater resources are at risk.
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3.3.3 Site 19 - Alternatives Screening

in this section, alternatives are evaluated generally with regard to effectiveness, implementability, and cost
to further focus the FS on the most plausible array of remedial alternatives for Site 19. The screening is
presented in Table 3-6. Based on the screening, Alternatives 2 - Limited Action and Alternative 3 - Soils

consolidation and capping were eliminated.
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TABLE 3-6

SITE 19 - SCREENING OF REMEDIAL ALTERNATIVES
OU-1 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
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ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS
No Action: Provides no additional protection of Readily implementable. No technical or | Capital: Retained as baseline
(long term human health or the environment. Does | administrative difficulties. none alternative in accordance with
monitoring, five year [ not reduce potential for human O&M: low NCP.
reviews) exposure to contaminants in soils,
sediment, or groundwater. Does not
reduce contaminant migration in the
environment.  No reduction in toxicity,
mobility, or volume of contaminants.
Limited Action Provides little added protection of Readily implementable. No technical or | Capital: low | Relative to Alt. 1, provides
(Institutional human health through fencing and administrative difficulties. O&M: low minimal additional
controls, access institutional controls. Groundwater use protectiveness for additional
restrictions, long- would be restricted. Does not reduce cost. Eliminated.
term monitoring, contaminant migration to the
five-year reviews) environment. No reduction in toxicity,
. mobility, or volume of contaminants.
Soils Consolidation, | Protects human health and the Readily implementable. No technical or | Capital: Provides the same degree of
Capping, Institutional | environment by containing administrative difficulties. Personnel and | moderate protection as Alt. 5, but
Controls, Natural contaminated soils and sediments materials necessary to implement O&M: because it doesn't result in
Attenuation, and within the topographic depression, alternative are widely available. moderate clean closure of Site 19, it

Long-Term
Monitoring

preventing direct contact and reducing
contaminant migration to the
environment. Groundwater use would
be restricted. No reduction of toxicity
or volume of contaminants.
Groundwater contaminants will naturally
attenuate over time.

requires long-term operation ,
maintenance, and monitoring.
Also. likely to be more
expensive than Alt. 5.
Eliminated.




TABLE 3-6

SITE 19 - SCREENING OF REMEDIAL ALTERNATIVES

OU-1 FEASIBILITY STUDY

NWS EARLE, COLTS NECK, NEW JERSEY

PAGE 2 OF 2
ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS
4 | Excavation, On-Site Protects human health and the environment | Readily implementable. Specialized Capital: Retained as representative
Solidification, On-Site by immobilizing soil contaminants, treatment equipment is required, but is moderate treatment alternative.
Disposal, Natural preventing direct contact, and minimizing available from several vendors. No O&M:
Attenuation, and Long- | contaminant migration to the environment. technical or administrative difficulties. moderate
Term Monitoring Groundwater use would be restricted. Personnel and materials necessary to
Groundwater contaminants will naturally implement aiternative are widely available.
attenuate over time.
5 | Excavation and Off- Protects human health and the environment { Readily implementable. Adequate landfill Capital: low Alternative would result in clean
A| Base Disposal by excavating contaminated soils and capacity exists for disposal of the small O&M: low closure of Site 19 and would
sediments and transporting them off-base volume of contaminated materials from Site expedite its reuse. Retained.
for disposal in a RCRA landfill. 19.
Groundwater use would be restricted.
Groundwater contaminants will naturally
attenuate over time. No reduction of
toxicity or volume of contaminants.
5 | Excavation and On- Protects human health and the environment | Readily implementable if capping is the Capital: low Alternative would result in clean
B| Base Disposal by excavating contaminated soils and selected alternative at the Site 4 landfill. O&M: low closure of Site 19 and would

sediments and transporting them off-site for
consolidation in an existing on-base landfill
that is being capped under a separate
remedial action. Groundwater use would
be restricted. Groundwater contaminants
will naturally attenuate over time. No
reduction of toxicity or volume of
contaminants.

The small volume of contaminated materials
from Site 19 would be used to assist in

achieving the proper grades for the final cap.

The small volume of soils from Site 19
would not be expected to significantly alter
the cost or design of the proposed landfill
cap.

expedite its reuse. Retained.
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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; iong-term effectiveness and permanence; reduction of toxicity, mobility, and volume through
treatment; short-term effectiveness; implementability; and cost. Site 4 alternatzves are evaluated in Section

4 1; Site 5 alternatives are evaluated in Section 4.2; and Site 19 alternatives are evaluated in Section 4.3.
41 INDIVIDUAL ANALYSIS OF SITE 4 ALTERNATIVES

Detailed evaluations of the two Site 4 remedial alternatives retained for further evaluation are presented in

this section. Detailed cost estimates and assumptions for each alternative are presented in Appendix A.
411 Site 4 - 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 annual monitoring to evaluate contaminant migration and a review of

site conditions and risks every five years.

Overali 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 carcinogenic and non-carcinogenic risks
exceeding the EPA’s target risk range (carcinogenic risk>1 E-04, and HI >1.0). Alternative 1 does not
include implementation of institutional controls to restrict use of contaminated groundwater in the event of

future change in land or groundwater use.

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 humans and
animals. Presently, most of the surface is covered with soil and vegetation, but exposed debris are evident

on the eastern side of the landfill. Over time as the landfill surface erodes, more contaminated subsurface
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materials may be exposed and become available for direct contact, resulting in increased human health and
ecological risks. Additionally, increased migration of contaminated soils to the adjacent surface water and

wetlands may result from surface runoff and wind erosion.

Long-term monitoring of groundwater, surface water, and sediment would make it possible to evaluate site
conditions and risks. However, because only infrequent (annual) monitoring is proposed, impacts on
downgradient receptors may not be identified early enough to provide any 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 4 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 4 human health 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 1.4
E-04 and an HI of 3.3 for non-carcinogenic exposures. These risk estimates slightly exceed EPA'’s target
risk range. 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 4 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 base (within approximately
one mile upgradient of the site). If site land and groundwater usage changes in the future, potential

residential users of groundwater would not be protected.
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The potential health risks from direct exposure to landfill contaminants were not quantified in the RI; however,
it is conservatively assumed that landfilled materials may pose health risks to humans and ecological
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 health
and ecological risks posed by direct contact with landfili 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, natural attenuation 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 landfill 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 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 Base personnel or the local community. Short-term risks to workers conducting
long-term monitoring would be 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 alternative.
Monitoring to assess contaminant status would pose no implementability concerns. 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 five-year review processes.
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Regulatory personnel and environmental specialists are readily available to perform the environmental

monitoring and five-year reviews effectively.
Cost

No capital costs are associated with the No Action Alternative. The average annual O&M cost for long-term
monitoring is $16,200 and five-year reviews are $15,500 per event. Over a 30-year period, the net present

worth cost is $234,000 (at a 7 percent discount rate).

41.2 Site 4 - Alternative 3: Capping, Institutional Controls, Natural Attenuation,
and Long-Term Monitoring

Alternative 3 relies on containment and institutional controls to achieve RAOs. A low permeability
enhanced 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 emplaced 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 naturally attenuate by chemical, physical, and biological (organics only)
mechanisms. Long-term monitoring and five-year reviews would be required to 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 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 RI,
it is conservatively assumed th'at direct exposure landfilled materials may pose health risks to humans and
animals. These risks would be reduced by installation of an enhanced cover system over the landfill.

Because the enhanced cover would effectively eliminate the direct exposure pathway, the direct contact risks
would be eliminated, provided that the cover was properly maintained. The cover system would also prevent

contaminant migration to the environment by surface runoff and wind erosion.
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Alternative 3 would also reduce the risks posed by future use of site groundwater. The human health risk
assessment concluded that site groundwater poses carcinogenic and 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 and facilitating natural
attenuation of groundwater contamination. Reducing leaching of contaminants from the landfill into the
underlying groundwater will 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 until GWQSs are achieved.

Fencing and access restrictions would provide additional fong-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 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 4 would
not meet the constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-6]. However,
capping the landfil as proposed under Alternative 3 would reduce migration of contaminants into
groundwater, facilitating natural attenuation of contaminants and ultimately resulting in attainment of GWQS.
Alternative 3 includes a provision to seek a temporary exemption (CEA) from these requirements until the
GWAQS are achieved through natural attenuation. 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.
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The single barrier cover system and long-term monitoring and maintenance plan proposed under Alternative
3 would comply with federal and state municipal tandfill 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.

Long-Term Effectiveness and Permanence

The risk assessment conciuded that under a future residential land use scenario, exposure to
contaminated groundwater beneath the site would result in a potential carcinogenic risk of 1.4 E-04 and an
HI of 3.3 for non-carcinogenic exposures. These risk estimates slightly 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
health.

Capping the landfili with a low permeability cover system would significantly reduce infiltration of precipitation
into the landfill, thereby reducing contaminant leaching from the landfil materials to the underlying
groundwater and facilitating natural attenuation of groundwater contamination. Containing the source of
groundwater contamination will ultimately result in reduced risk as groundwater contaminant concentrations
decrease to acceptable levels (GWQSs) through physical, chemical, and biological (VOCs only)
mechanisms.

The groundwater underlying Site 4 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 Base (within approximately one mile upgradient of the site), 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 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. Alternatives would reduce the human health risk posed by direct exposure to
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contaminated landfill materials. Because contaminated socils 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 effectively provide long-term protection.

The annual monitoring of groundwater, surface water, and sediment would allow the responsible agency to
menitor 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.

Five-year reviews would be required to assess whether the cover system is effective in preventing direct
exposures and reducing contaminant leaching, and whether groundwater is- naturally attenuating. These
reviews would be based in large part on analytical data collected during annual 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. All
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 occur; the

wells would be readily replaceable.

Because maintenance of the enhanced 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 was repaired.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 3 would not réduce 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 cover system.

Short-Term Effectiveness

Implementation of Alternative 3 is not expected to pose any significant risks to Base personnel or the local

community. Increased truck and heavy equipment vehicular traffic would occur as the result of site
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preparation and the import and placement of capping materials. Coordination and scheduling of truck and

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

During site preparation and placement of the cap system, risks posed to Base personnel by fugitive dust
(bearing adsorbed contaminants) 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 landfii materials, contaminant-laden dusts, and
airborme 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 construction of the
enhanced cap system. Erosion control measures such as hay bales and silt fences would be 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 RAO 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.

implementabili

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 monitoring 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.
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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 five-year reviews.
Cost

The capital costs for Alternative 3 total $1,983,000. The average annual O&M costs are $29,600, and five-
year reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $2,400,000 (ata 7

percent discount rate).

413 Comparative Analysis of Site 4 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 4-1 presents

summaries of the evaluations for each alternative.

Overall Protection of Human Health 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 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 landfil surface, 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 enhanced cover system would reduce
human health and ecological risks posed by contact with landfilled materials and would reduce leaching of
contaminants to groundwater, thereby reducing contaminant migration into the environment and facilitating
natural attenuation of groundwater contamination. 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.
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CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL CONTROLS,
NATURAL ATTENUATION, AND LONG-TERM
MONITORING

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Prevent Human Exposure to
Contaminated Soils and Landfilled
Materials

No action taken to prevent human exposure to
contaminated soils 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.

Enhanced cover system would prevent direct contact
with contaminated soils and landfilled materials.

Current direct contact risks were not quantified, but it
is conservatively assumed that landfilled materials
may pose excess health risks. Any excess risks
would be reduced to acceptable levels by installing
and maintaining the cap.

Prevent Human Exposure to VOC and
Metal Contaminants in Groundwater

No action taken to prevent human exposure to
contaminated groundwater. Carcinogenic and non-
carcinogenic risks -exceeding EPA's target risk range
would remain.

No actions taken to reduce contaminant leaching to
groundwater. No institutional controls implemented to
prohibit use of untreated groundwater for drinking
water.

Institutional controls would minimize potential
exposure to site groundwater by prohibiting its use.

The cover system would reduce leaching of
contaminants to groundwater, facilitating natural
attenuation of contaminants. In time, contaminant
concentrations would reach levels that would not
pose excess risk.

Minimize Contaminant Migration

No actions taken to reduce contaminant leaching to
groundwater. Contaminants would continue to leach
into groundwater and migrate downgradient,
potentially affecting downgradient receptors.

The cover system would reduce leaching of
contaminants to groundwater and would reduce
migration of contaminants to the environment by
surface water and wind erosion.

COMPLIANCE WITH ARARs

Chemical-Specific ARARs

Would not comply with state groundwater quality
standards.

Groundwater contaminant concentrations would
initially exceed state GWQC; over time GWQC would
be achieved by natural attenuation.

A classification exception area (CEA) would be
established to provide the state official notification that
standards would not be met for a specified duration.
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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 municipal landfills.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Magnitude of Residual Risk

Existing risks would remain: approximately 1.4 x 10
excess cancer risk (ECR) and HI = 3.3 non-
carcinogenic risks from exposure to site groundwater.

Increased risk anticipated over time as landfill surface
deteriorates.

Implementation and enforcement of institutional
controls would reduce risks from exposure to site
groundwater to less than 1 x 10" ECR and HI less
than 1.0. Over time, natural attenuation would result
in permanently reduced risks.

Installation and maintenance of the cap would reduce
direct exposure risks to less than 1 x 10° ECR and HI
less than 1.0.

Adequacy and Reliability of Controls

No new controls implemented. Existing site features
provide limited controls.

If properly maintained, the cap 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 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.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of Toxicity, Mobility, or
Volume Through Treatment

No reduction, since no treatment would be employed.

Groundwater contamination eventually eliminated by
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 anticipated if proper PPE is used
during long-term monitoring.

No significant risk to workers anticipated if proper
PPE is used during remediation and long-term
monitoring.
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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.

1.5 years enhanced cap is in place. Natural
attenuation will likely take longer.

IMPLEMENTABILITY

Ability to Construct and Operate

No construction or operation involved.

No difficulties anticipated. Capping 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, the cover system
may need to be opened to access contaminated
materials within.

Ability to Monitor Effectiveness

Monitoring would provide assessment of potential
exposures, contaminant presence, migration, or
changes in site conditions.

Same as Alternative 1.

Ability to Obtain Approvals and
Coordinate with Other Agencies

Coordination for 5-year reviews may be required and
would be obtainable.

Coordination for 5-year reviews may be required and
would be obtainable.

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

Personnel and equipment available for
implementation of long-term 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 cap construction.

COST

Capital Cost $0 $1,983,000
First-Year Annual O&M Cost $16,200 $29,600
Present Worth Cost $234,000 $2,400,000
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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 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.

Both alternatives would comply with federal and state long-term monitoring requirements through the annual

monitoring and evaluation of groundwater, surface water, and sediments.

Altemative 1 would not comply with state ARARs for attainment of groundwater quality standards [N.J.A.C.
7:9-6], Alternative 3 would comply by seeking a temporary exemption (CEA) from these requirements until
the GWQS are achieved through natural attenuation.

Long-Term Effectiveness and Permanence

Alternative 3 is the only alternative that offers substantial long-term protection of human heaith 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 3 would reduce human and ecological risks due to direct exposure to landfilled materials by
eliminating the potential for exposure. Long-term risks due to ingestion of site groundwater wouid be
mitigated by reducing contaminant leaching into groundwater and natural attenuation of groundwater
contaminants, and by implementing institutional controls to prohibit use of untreated, contaminated

groundwater.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Because neither of the alternatives 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.
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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 Base 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. Alternative 3 would present a greater opportunity for short-term impact due to

site preparation, grading, and constructing the enhanced cover system.

Impacts to the environment are not anticipated under Alternative 1 since minimal activities would be
conducted. Impacts to the environment would be minimized under Alternative 3 by use of erosion and storm

water control measures during enhanced cap construction.

Alternative 1 would not achieve any of the RAOs. Alternative 3 would achieve all RAOs within approximately

1.5 years.

Implementability

Alternative 1 is the most easily implemented since the only activities proposed are long-term monitoring and
five-year reviews. Alternative 3 would be more difficult to implement since it involves the construction of an
enhanced cover system over several acres of land; however, no difficulties are anticipated, since common

construction techniques are required and cover materials are available from several vendors.
If additional actions are warranted, they could be easily implemented under Alternative 1. Additional actions

could be implemented under Alternative 3; however, opening the cover system to access contaminated

materials may be required.

Cost

The costs associated with each alternative are provided in Table 4-1. Alternative 1, No Action, would cost

less to implement than Alternative 3.
4.2 INDIVIDUAL ANALYSIS OF SITE 5 ALTERNATIVES

Detailed evaluations of the two Site 5 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 5 - 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 annual monitoring to evaluate contaminant migration and a review of

site conditions and risks every five 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
affeéting downgradient portions of the aquifer. Under a future residential land use scenario, exposure to
contaminated groundwater beneath the site would pose potential carcinogenic and non-carcinogenic risks
exceeding the EPA’s target risk range (carcinogenic risk>1 E-04, and HI >1.0). Alternative 1 does hot
include implementation of institutional controls to restrict use of contaminated groundwater in the event of

future change in land or groundwater use.

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 western 4 acres of the landfill is a wooded area, moderately vegetated with scrub
pines and grasses; the soil cover over this portion of the landfill is estimated to be 1.5 to 3 feet thick (based
on site inspection/hand augers samples collected by B & R Environmental in September 1996). The eastern
one acre of the landfill surface is sparsely covered with low weeds and grasses; cover materials are reported
to be thin in some areas. 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
contaminated subsurface materials and potentially increasing the human health and ecological risks posed

by direct contact with landfilled materials.
Long-term monitoring of groundwater would make it possible to evaluate site conditions and risks. However,

because only infrequent (annual) monitoring is proposed, impacts on downgradient receptors may not be

identified early enough to provide any additional protection of human health or the environment.
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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.

Because groundwater beneath Site 5 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 5 human health 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 1.3
E-04 and an Hl of 5.2 for non-carcinogenic exposures. These risk estimates slightly exceed EPA’s target
risk range. 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 potehtial future residential users of the groundwater would remain. The groundwater underlying
Site 5 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 Base. 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 conservatively assumed that landfilled materials may pose health risks to humans and ecological
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. Surface erosion would be expected to be
greatest in the eastern portion of the landfill. This area is sparsely vegetated with low weeds and grasses,
and the cover materials are reported to be thin in some areas. The western portion of the site is a wooded
area, moderately vegetated with scrub pines and grasses. The cover is reported to be 1.5 to 3 feet thick in

this area. The pine trees and grass cover appear to be effectively limiting erosion of the landfill surface there.
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Under ambient conditions, natural attenuation and degradation of some of the contaminants in landfili
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 landfill 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 toxicity, mobility, or volume of contamination through

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

Short-Term Effectiveness

Since no response actions would occur, implementation of the No-Action Alternative would not pose
additional short-term risks to Base personnel or the local community. Short-term risks to workers conducting
long-term monitoring would be mitigated by use of appropriate procedures and 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 alternative.
Monitoring to assess contaminant status would pose no implementability concerns. 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 five-year review processes.

Regulatory personnel and environmental specialists are readily available to perform the environmental

monitoring and five-year reviews effectively.
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Cost

No capital costs are associated with the No-Action Alternative. The average annual O&M cost for long-term
monitoring is $10,400 and five-year reviews are $15,500 per event. Over a 30-year period, the net present

worth cost is $163,000 (at a 7 percent discount rate).

4.2.2 Site 5 - Alternative 3: Capping, Institutional Controls, Natural Attenuation, and
Long-Term Monitoring

Alternative 3 relies on containment and institutional controls to achieve RAOs. A low permeability
enhanced cover system would be installed over the eastern, open portion of the landfill 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. The existing soil and
vegetative cover over the western portion of the landfill would be left intact to prevent direct exposure to
landfill materials and limit contaminant migration in this area. Access restrictions would be emplaced to limit
future uses of the site that may result in disturbance of the 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 naturally attenuate by chemical, physical, and biological (organics only) mechanisms.

Routine inspection and maintenance of the entire landfill surface would be conducted to ensure the
integrity of the existing and new cover systems. Long-term monitoring and five-year reviews would be
required to assess contaminant status and potential threats to human health and the environment. The

key components of Alternative 3 are identified on Table 3-3.

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 landfili 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. Direct exposure risks would be reduced by installation of an enhanced cover system over the
eastern side of the landfill and long-term inspection and maintenance of the entire landfill surface. Because

the properly maintained cover system would effectively eliminate the direct exposure pathway, the direct
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contact risks would be eliminated by implementation of Alternative 3. The enhanced cover system would
also prevent further erosion of the landfill surface and reduce 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 carcinogenic and non-carcinogenic risks exceeding
EPA’s target risk range under a future residential exposure scenario. Capping the eastern portion of the
landfill with a low permeability cover system would reduce infiltration of precipitation into the landfill, thereby
reducing contaminant leaching from the landfill materials to the underlying groundwater and facilitating natural
attenuation of groundwater contamination. By encouraging evapotranspiration of precipitation, the vegetative
cover over the western portion of the landfill is expected to be moderately effective for limiting infiltration and
leaching of contaminants to groundwater. Reducing leaching of contaminants from the landfill into the
underlying groundwater will 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 until GWQSs are achieved.

Access restrictions would also 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 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 5 would not meet the constituent concentrations 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, facilitating natural attenuation of contaminants and ultimately resulting in attainment of

constituent standards. Alternative 3 includes a provision to seek a temporary exemption (CEA) from these
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requirements until the GWQS are achieved through natural attenuation. 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 Alternative
3 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 ARARSs.

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

Long-Term Effectiveness and Permanence

The risk assessment conciuded that under a future residential land use scenario, exposure to
contaminated groundwater beneath the site would result in a potential carcinogenic risk of 1.3 E-04 and an
HI of 5.2 for non-carcinogenic exposures. These risk estimates slightly exceed EPA's target risk range.
Capping the eastern portion of the landfill, maintaining the enhanced cover system, and implementing
institutional controls to prohibit use of untreated contaminated groundwater would reduce these risks and

provide long term protection of human health.

Capping the eastern portion of the landfill with a low permeability cover system would reduce infiltration of
precipitation into the landfill, thereby reducing contaminant leaching from the landfill materials to the
underlying groundwater and facilitating natural attenuation of groundwater contamination. By encouraging
evapotranspiration of precipitation, the vegetative cover over the western portion of the landfill is expected to
be moderately effective for limiting infiltration and leaching of contaminants to groundwater. Reducing
leaching of contaminants from the landfili into the underlying groundwater would eventually result in reduced
risk as groundwater contaminant concentrations decrease to acceptable levels (GWQSs) through physical,

chemical, and biological (VOCs only) mechanisms.
The groundwater underlying Site 5 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 Base, indicating that future use of groundwater is conceivable. If site land and groundwater usage
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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 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. The existing risks are expected to be greatest in the eastern portion of the landfill which
is has sparse vegetation and thin cover in some areas. The western portion of the landfill, which is covered
by an approximately 1.5 to 3 feet thick soil layer, vegetated with pine trees and grasses, is expected to be

sufficient to prevent direct contact exposure.

Capping the eastern portion of the Site 5§ landfill 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 existing and new cover systems would be
required to ensure their long-term protectiveness. With proper maintenance, the cover system would

effectively provide long-term protection of human health and the environment.

The annual monitoring of groundwater would allow the responsible agency to monitor the quality of
groundwater beneath and leaving the site 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.

Five-year reviews would be required to assess whether the cover system is effective in preventing direct
exposures and reducing contaminant leaching and whether groundwater is naturally attenuating. These

reviews would be based in large part on analytical data collected during annual 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. All
materials used in construction of the enhanced 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.

Groundwater monitoring wells may require replacement if sedimentation or vandalism occur; the wells would

be readily replaceable.
Because maintenance of the enhanced cover system would be continual, catastrophic failure is unlikely. In

the event of failure or damage of the cover, institutional controls and monitoring would provide adequate

short-term protection of human health until the cover system was repaired.
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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 iandfill materials or groundwater. However, mobility of
contaminants in the landfill materials would be further reduced by placement of the low permeability cover

system over the eastern portion of the landfill.

Short-Term Effectiveness

Implementation of Alternative 3 is not expected to pose any significant risks to Base personnel or the local
community. Increased truck and heavy equipment vehicular 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 to manage increased vehicular activity.

During site preparation and placement of the cap system, risks posed to Base personnel by fugitive dust
(bearing adsorbed contaminants) 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, 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 construction of the
enhanced cap system. Erosion control measures such as hay bales and silt fences would be 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, Altemative 3 would achieve the RAOQ 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.

Implementabili

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.
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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 3, contaminant presence and migration can be
assessed. Monitoring of groundwater 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, and perform maintenance and long-term monitoring. Regulatory

personnel and environmental specialists are readily available to perform five-year reviews.

Cost

The capital costs for Alternative 3 total $588,000. The average annual O&M costs are $18,600, and five-year
reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $852,000 (at a 7

percent discount rate).

4.2.3 Comparative Analysis of Site 5 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.

Overall Protection of Human Health and the Environment

Only Alternative 3 would be protective of human heaith and the environment. Because no actions are
conducted, Alternative 1 would not reduce human health or ecological risk and would 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.
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SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

OU-1 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY

CRITERION:

ALTERNATIVE 1:
NO ACTION

ALTERNATIVE 3:
CAPPING, INSTITUTIONAL CONTROLS,
NATURAL ATTENUATION, AND LONG-TERM
MONITORING

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Prevent Human Exposure to
Contaminated Landfill Soils and
Materials

No action taken to prevent human exposure to
landfilled materials. Existing risks would remain.

Continued deterioration of the landfill surface,
particularly the eastern portion, would expose more
landfilled materials and result in increased direct
exposure risks.

New cover system over eastern 1 acre of landfill and
would prevent direct contact with contaminated
materials. Existing soil/vegetative cover over
western portion of landfill would limit direct contact
with contaminated materials.

Current direct contact risks were not quantified, but it
is conservatively assumed that landfilled materials
may pose excess health risk. Excess risks would be
reduced by installing the new cap and maintaining
the new and existing caps.

Prevent Human Exposure to VOC and
Metal Contaminants in Groundwater

No action taken to prevent human exposure to
contaminated groundwater. Carcinogenic and non-
carcinogenic risks exceeding EPA’s target risk range
would remain.

No actions taken to reduce contaminant leaching to
groundwater. No institutional controls implemented to
prohibit use of untreated groundwater for drinking
water.

Institutional controls would minimize potential
exposure to site groundwater by prohibiting its use.

The enhanced cover system would reduce leaching
of contaminants to groundwater, facilitating natural
attenuation of contaminants. In time, contaminant
concentrations would reach levels that would not
pose excess risk.

Minimize Contaminant Migration to
Groundwater

No actions taken to reduce contaminant leaching to
groundwater. Contaminants would continue to leach
into groundwater and migrate downgradient,
potentially affecting downgradient receptors.

The enhanced 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 4-2
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
OU-1 FEASIBILITY STUDY
NWS EARLE, COLTS NECK, NEW JERSEY
PAGE 2
COMPLIANCE WITH ARARs ,
Chemical-Specific ARARs Would not comply with state groundwater quality Groundwater contaminant concentrations would
standards. initially exceed state GWQC; over time GWQC would
be achieved by natural attenuation.
A classification exception area (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.
Action-Specific ARARs Would not comply with federal or state ARARSs for Would comply with federal and state ARARSs for
post-closure maintenance of municipal landfills. closure and post-closure of municipal landfills.
LONG-TERM EFFECTIVENESS AND PERMANENCE
Magnitude of Residual Risk Existing risks would remain: approximately 1.3 x 10* | Implementation and enforcement of institutional
ECR and HI = 5.2 non-carcinogenic risks from controls would reduce risks from exposure to site
exposure to site groundwater. groundwater to less than 1 x 10 and HlI less than
1.0. Over time, natural attenuation would result in
Increased risk anticipated over time as landfill surface | permanently reduced risks.
deteriorates, especially on eastern portion of landfill.
Installation of the new cap, maintenance of the new
and existing caps, and implementation of access
restrictions to prevent intrusion into contaminated
materials would reduce direct exposure risks.
Adequacy and Reliability of Controls No new controls implemented. Existing site features | If properly maintained, the cap system would be
provide limited controls. reliable for preventing exposure and reducing
contaminant migration to the environment.
If implemented and enforced, institutional controls
could prevent damage to the cap, intrusion into
contaminated materials, and use of contaminated
groundwater,
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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.

Groundwater contamination eventually eliminated by
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 anticipated if proper PPE is used
during long-term monitoring.

No significant risk to workers anticipated if proper
PPE is used during cap construction and long-term
monitoring.

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.

14 months until enhanced cap is in place. Natural
attenuation will likely take longer.

IMPLEMENTABILITY

Ability to Construct and Operate

No construction or operation involved.

No difficulties anticipated. Capping 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 eastern
portion of the landfill, the single barrier cover system
may need to be opened to access contaminated
materials within.

Additional actions would be easily implemented in the
western portion of the landfill.

Ability to Monitor Effectiveness

Monitoring would provide assessment of potential
exposures, contaminant presence, migration, or
changes in site conditions.

Same as Alternative 1.
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Ability to Obtain Approvals and
Coordinate with Other Agencies

Coordination for 5-year reviews may be required and
would be obtainable.

Coordination for 5-year reviews may be required and
would be obtainable.

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

Personnel and equipment available for
implementation of long-term 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 cap construction.

COST

Capital Cost $0 $588,000
First-Year Annual O&M Cost $10,400 $18,600
Present Worth Cost $163,000 $852,000
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Alternative 3 is protective of human health and the environment. The enhanced cover system would reduce
human health and ecological risks posed by contact with landfilled materials and would reduce leaching of
contaminants to groundwater, thereby reducing contaminant migration into the environment and facilitating
natural attenuation of groundwater contamination. Routine maintenance of the landfill cover system wouid
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 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.

Both alternatives would comply with federal and state long-term monitoring requirements through the annual

monitoring and evaluation of groundwater.

Alternative 1 would not comply with state ARARs for attainment of groundwater quality standards [N.J.A.C.
7:9-6]. However, Alternative 3 would comply by seeking a temporary exemption (CEA) from these
requirements until the GWQS are achieved through natural attenuation.

Long-Term Effectiveness and Permanence

Alternative 3 is the only alternative that offers long-term protection of human health and the environment.
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 site
groundwater may be at risk under Alternative 1 because it lacks institutional controls that would prohibit use

of untreated contaminated groundwater.

Alternative 3 would reduce human and ecological risks due to direct exposure to landfilled materials by
eliminating the potential for exposure. Long-term risks due to ingestion of site groundwater would be reduced
by reducing contaminant leaching into groundwater and natural attenuation of groundwater contaminants,

and by implementing institutional controls to prohibit use of untreated, contaminated groundwater.
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Reduction of Toxicity, Mobility, or Volume Through Treatment

Because neither of the alternatives 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 eastern portion of the landfill.
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 Base 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. 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 Alternatives 1 since minimal activities would be
implemented. Impacts to the environment would be minimized by implementing erosion and storm water

control measures during cap construction under Alternative 3.

Alternative 1 would not achieve any of the RAOs. Alternative 3 would achieve all RAOs within approximately

1.5 years.

Implementability

Each of the alternatives would be implementable. Alternative 1 is the most easily implemented since the only
activities proposed are long-term monitoring and five-year reviews. Alternative 3 would be more difficult to
implement since it involves the construction of a cover system over several acres of land; however, no
difficulties are anticipated, as 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 alternative are provided in Table 4-2. Alternative 1, No-Action, would cost

less to implement than Alternative 3.
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4.3 INDIVIDUAL ANALYSIS OF SITE 19 ALTERNATIVES

Detailed evaluations of the three Site 19 remedial alternatives retained for further evaluation are presented in

this section. Detailed cost estimates and assumptions for each alternative are presented in Appendix A.
4.31 Site 19 - Alternative 1: No-Action
The No Action-Alternative for Site 19 was developed as a baseline case, as required by the NCP. The

only activities conducted under this alternative are annual monitoring to evaluate contaminant migration
and a review of site conditions and risks every five years.
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Qverall Protection of Human Health and the Environment

The No-Action Alternative would not provide protection of human health or the environment. No response
actions would be taken to contain or treat contaminated soil, sediment, or groundwater and no measures
would be implemented to prevent future use of site groundwater. Contaminated soils and groundwater

would continue to pose a potential health risk and adversely impact the environment.

The potential human health risks from ingestion, inhalation, and contact with contaminated groundwater
would not be reduced under Alternative 1 because it would involve no active treatment of groundwater, no
implementation of institutional controls to restrict use of contaminated groundwater, and no source control
measures to reduce contaminant leaching to groundwater. The risks to future residential and industrial
receptors of site groundwater would exceed EPA's target levels for carcinogens (residential only), non-

carcinogens, and lead (residential child).

Site contaminants would also continue to pose a threat to the wetlands adjacent to the site. Because
contaminated soils in the topographic depression would remain uncovered and the overflow pipe that
connects the topographic depression with the drainage ditch would remain intact, migration of
contaminants from the topographic depression into the wetlands via surface water flow may occur under

extreme storm conditions.

Leaving the contaminated soil and sediments in place would also pose potential lead poisoning risk to
children exposed to site soils, dust, and groundwater under a future residential scenario. Additionally, the
ecological risk assessment indicated that contaminated wetland sediments may pose moderate risk to

ecological receptors as a result of chromium, zinc, and lead exposure.

Long-term monitoring of groundwater, surface water, and sediment would make it possible to evaluate site
conditions and risks. However, because only infrequent monitoring (annual) is proposed, impacts on
downgradient receptors may not be identified early enough to provide any additional protection of human

health or the environment.

Compliance with ARARs

‘ Because groundwater beneath Site 19 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 this standard.
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Long-Term Effectiveness and Permanence

Since no remedial actions would occur under Alternative 1, the current and future threats to human heailth

and the environment would remain.

The risk assessment concluded that under a future residential land use scenario, exposure to
contaminated groundwater beneath the site would resuit in potential carcinogenic risk of 3.3 E-04 and
potential non-carcinogenic risk (HI) of greater than 3.0 for four target organs. These calculated risk values
all exceed EPA's target risk range. Exposure to contaminated groundwater under a future industrial land
use scenario also resulted in exceedence of EPA’s target risk range for non-carcinogenic hazards.

Because Alternative 1 would not include any remedial response actions or institutional controls to reduce
contaminant concentrations in groundwater or prohibit use of untreated contaminated groundwater, the

risk to potential future users of the groundwater would remain unchanged.

The groundwater underlying Site 19 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 Base (within approximately one mile upgradient of the site). If site land and groundwater usage
patterns change in the future, potential residential and industrial users of groundwater would not be

protected.

Potential health risks from exposure to lead in site soils, dust, and groundwater were identified using the
IEUBK Lead model. The results indicated that 15.5 percent of the children exposed to similar site conditions
could have blood-lead levels greater than the EPA guideline of 10 pg/di; these results exceed the EPA
protective guideline of 5 percent of the maximum proportion of individuals. These risks would remain
unchanged.

The ecological risk assessment concluded that chromium, zinc, and lead in contaminated wetland sediments
may pose moderate risk to ecological receptors. These risks would not be mitigated under the No-Action
Alternative because the sediments would remain in place. Because no measures would be taken to prevent

surface water outflow from the topographic depression into the drainage ditch, risks to ecological receptors
4 may increase over time as a result of continued migration of contaminated sediments from the depression

into the drainage ditch and wetlands.

Under ambient conditions, natural attenuation of the contaminants in site soils, sediment, and groundwater

may occur through physical and chemical mechanisms; however, the process is likely to take many years.
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Five-year reviews would be required to assess whether human health and ecological 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 site contaminants 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 toxicity, mobility, or volume of contamination through

treatment, since no treatment is used to address the contaminated media.

Short-Term Effectiveness

Since no response actions would occur, implementation of the No-Action Alternative would not pose
additional short-term risks to Base personnel or the local community. Current risks would remain unabated.
None of the RAOs would be achieved. Short-term risks to workers conducting long-term monitoring would

be mitigated by use of appropriate procedures and PPE.

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.
Monitoring to assess contaminant status would pose no implementability concerns. 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 five-year review processes.

Regulatory personnel and environmental specialists are readily available to perform the environmental

monitoring and five-year reviews effectively.

Cost
No capital costs are associated with the No Action Alternative. The average annual O&M cost for long-term

monitoring is $16,200 and five-year reviews are $15,500 per event. Over a 30-year period, the net present

worth cost is $234,000 (at a 7 percent discount rate).
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4.3.2 Site 19 - Alternative 4: Excavation, On-Site Solidification, On-Site Disposal,
Natural Attenuation, and Long-term Monitoring

Alternative 4 employs soil treatment to limit exposure to hazardous substances and minimize migration of
contaminants to groundwater and the adjacent wetlands. Contaminated sediments and soils from the
drainage ditch and topographic depression would be excavated and treated by solidification to immobilize
metals. Treated soils would be redeposited in the topographic depression and the depression would be
backfilled to grade and closed with an asphalt cover to form a treated-soil containment cell. Contaminants
in site groundwater would naturally attenuate over time through precipitation, absorption, dilution, and
dispersion after leaching of contaminants from site soils and sediments is abated. Institutional controls
would be enacted to limit future uses of the site that may resuit in intrusion into the treated-soil cell and
prohibit the use of untreated groundwater for drinking water. Long-term, annual monitoring of groundwater
would be conducted to assess contaminant status and potential threats to human health and the
environment. Site conditions and risks would be reviewed every five years since wastes are left on site.

Key components of Alternative 4 are identified on Table 3-5.

Overall Protection of Human Health and the Environment

Alternative 4 would provide overall protection of human health and the environment by preventing direct
exposure to contaminated soil and sediments, minimizing contaminant migration from site soils into

groundwater and the adjacent wetlands, and instituting restrictions on the use of site groundwater.

The potential human health and ecological risks resulting from direct exposure to contaminants in site soils
and sediments would be reduced to acceptable levels through excavation, treatment, and on-site
containment of all contaminated soils and sediments. Treating and containing site soils and sediments will
minimize the potential for direct human or ecological exposure and will thereby minimize excess risks.

Treatment and containment of soils and sediments will also provide long term protection of the environment

by reducing migration of contaminants to groundwater and the wetlands adjacent to the site.

The potential human heaith risks from ingestion, inhalation, and contact with contaminated groundwater
would be reduced to acceptable levels under Alternative 4 through natural attenuation of groundwater
contamination and implementation of institutional controls. Immobilization of contaminants in site soils an