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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 (RVFS) 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 December 1996. Upon review of the data presented in the RI, the Navy and 

EPA agreed to group Sites 4 and 5 into Operable Unit-l (OU-I), Site 19 into Operable Unit-2 (OU-2), and 

Site 26 into Operable Unit-3 (OU-3) 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 OU-I, OU-2 and OU-3 Sites. The FS 

considered a range of remedial alternatives that address potential risks to human health and the 

environment posed by site-related contaminants identified previously under the RI. This report addresses 

remedial alternatives developed for Sites 4, 5, 19, and 26. 

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

for each site. 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 controlled by the Navy. NWS Earle was included on the National Priorities 

List (NPL) in October 1990. 

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 the materials disposed at Site 4 included metal 
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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 disposed materials. Reports 

prepared by previous contractors indicate the potential presence of other wastes in 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. 

Site 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 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 vegetated layer of soil that appears to vary in thickness 

from 1 to 3 feet throughout most of the site. 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 ChiD and Sludae 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 untri the early 1960s. Paint slurries and 

solvent residues were discharged into a open drainage swale. The site occupies an approximately 300- 

foot circular area, half of which is paved with asphalt; the remainder has a gravel surface. The 

topographic depression measures approximately 50 feet in diameter and varies in depth between 5 to IO 

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. 

Site 26 - ExDlosive “D” Washout Area 

The explosive “D” washout area located behind Building BG-1 was used for a l-year period during the 

1960s to remove and recover ammonium picrate (explosive “D”) from artillery shells. The shells were 
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washed with hot water, and the ammonium picrate solution was discharged into a settling tank. The 

ammonium picrate precipitated as the solution cooled 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 of heavy rainfall and flooding. A tile-lined open pipe connects Building BG-I and the percolation pit. 

A process leaching system, consisting of a grease pit and a cesspool-type leach tank, is also located 

adjacent to the building. 

Reaulatorv History 

An Initial Assessment Study conducted in 1982 identified 29 waste disposal areas at NWS Earle and led 

to the further investigation of 11 of those sites. Following the listing of NWS Earle on the NPL, 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: 

l Installation Restoration Program (IRP) Phase II Confirmation Study (September 1986) 

l Phase II Site Inspection Study (December 1993) 

l IRP RVFS for 11 sites (September 1993) 

l 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 four sites. The general FS process is described below: 

. Develop Remedial Action Objectives that incorporate clean-up 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 

applicable or relevant and appropriate requirements (ARARs), when available, and site- 

specific risk-related factors. 
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. Develop general response actions to address each medium of interest. ,..dch response 

action may be implemented singly or in combination with other a5cn; ;o satisfy the /p”\ 

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 

National Contingency Plan (NCP) and the RI/FS guidance document. Finally, compare 

and evaluate the alternatives. 

Remedial Action Objectives (RAOs) 

Based on the baseline human health risk assessment, the ecological risk assessment, and the RI results, 

RAOs were developed to address contaminated environmental media (soils, groundwater) present at the 

NWS Earle OU-I, OU-2, and OU-3 Sites. 

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 continued leaching of soil contaminants would degrade groundwater underlying Site 4, the RAO 

for protection of the environment is to minimize contaminant migration into adjacent wetlands (surface 

water and sediments) and groundwater. The groundwater RAOs for protection of human health are to 

prevent human exposure to VOC and metal contaminants in groundwater and to restore the aquifer to the 

applicable standard. 
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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 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 

RAOs for protection of human health are to prevent human exposure to VOC and metal contaminants in 

groundwater and to restore the aquifer to the applicable standard. 

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 RAOs for protection of human health are to prevent human exposure to contaminated 

groundwater and to restore the aquifer to the applicable standard. 

SITE 26 RAOs 

For the protection of human health, the RAO is to prevent potential human exposures to contaminated 

groundwater. 

For the protection of the environment, the RAO is to mitigate VOC contaminants in groundwater. 

Groundwater Fate and Transtlort Modelinq 

As part of the FS, computer modeling of the fate and transport of contaminant plumes associated with 

each NWS Earle site was prepared to help assess the duration until the plume concentrations diminish to 

background or state groundwater quality criteria and the maximum anticipated contaminant levels within a 

specified compliance point. The modeling was prepared using the available RI hydrogeologic data, 

groundwater analytical results, and chemical properties derived through literature. Computer modeling 

was performed to assess the long-term impact of groundwater contamination and to assess the need for 

groundwater response actions. 

DOCS/NAW/7452/017Ol1 ES-5 



FINAL 

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, and on-base disposal; and off-base disposal. The groundwater response 

actions considered for these remedial alternatives included in-situ groundwater treatment, ex-situ 

groundwater treatment, and institutional controls. With the implementation of source control actions, 

reduced leaching of soil contaminants to groundwater would result and groundwater would not be 

degraded further. 

Summaries of remedial alternatives that passed the screening step for each site are presented in the 

following section. 

Site 4 Remedial 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 5 years, and 

long-term monitoring of groundwater, surface water, and sediments would be the only activities conducted 

under this alternative. 

Site 4 -Alternative 3: Cappina. Institutional Controls. and Lona-Term Monitorinq 

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. 
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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, periodic (beginning as semi-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 New Jersey Administrative Code (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. The 

CEA would be lifted once RAOs are met. 

Site 5 Remedial Alternatives 

Site 5 - Alternative I: 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 5 years, and 

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

Site 5 -Alternative 3: Cappina. and Institutional Controls, and Lona-Term Monitorinq 

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. Areas of previous active landfill operations (to be determined during pre- 

design studies) will be capped while the remaining area would be left in its current condition if adequate 

soil cover is present 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 
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processes (metals and VOCs). Contaminant concentrations in groundwater will also decrease as a result 

of reduced infiltration of precipitation through 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, where it remains, would be periodically maintained. 

Institutional controls would be enacted to limit future uses of the site that 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, periodic (beginning as semi-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 5 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. The CEA would be lifted 

once RAOs are met. 

Site 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 5 years, and 

long-term monitoring of groundwater, surface water, and sediments would be the only activities conducted 

under this alternative. 
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Site 19 - Alternative 4: Excavation. On-Site Solidification. On-Site Disoosal. 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 restrictions would also prohibit the use of untreated 

groundwater for drinking water. 

Long-term, periodic (beginning as semi-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 5 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. The CEA would be lifted 

once RAOs are met. 

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 sent off site for disposal or 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, periodic (beginning as semi-annual) monitoring of groundwater, surface water, and sediments 

would be conducted to assess contaminant status and potential threats to human health and the 
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environment. Site conditions and risks would be reviewed every 5 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. The CEA wourd be lifted 

once RAOs are met. 

Site 26 Remedial Alternatives 

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 this alternative is to evaluate the overall human health and environmental protection 

provided by the site in its present state. No measures would be implemented to remove or contain the 

suspected contaminant source (the process leach tank and associated soils), to prevent potential human 

exposure to site groundwater, or to mitigate contaminant migration in the environment. Periodic reviews 

of site conditions, typically every 5 years, and long-term monitoring of groundwater, surface water, and 

sediments would be conducted under this alternative. 

Alternative 2: Source Removal Institutional Controls, and Lona-Term Monitoring 

Alternative 2 relies on source removal and institutional controls to limit exposures to hazardous 

substances. No engineered treatment or containment would be employed to address contaminated 

groundwater; however, the suspected contaminant source (the process leach tank and associated soils) 

would be removed to abet natural attenuation of groundwater contamination. Institutional controls would 

be used to preclude use of untreated groundwater. Long-term monitoring would be conducted to monitor 

natural attenuation effectiveness and potential threats to human health and the environment. Site 

conditions and risks would be reviewed every 5 years. 

Alternative 2 would provide protection of human health through suspected source removal and use of 

institutional controls to restrict consumption of treated contaminated groundwater until groundwater criteria 

are met. Groundwater contaminants would be expected to decrease through natural attenuation over time. 
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Periodic (beginning as semi-annual) long-term monitoring would be conducted to assess contaminant 

status and potential threats to human health and the environment and to gauge the progress of anticipated 

natural attenuation. Site conditions and risks would be formally reviewed every 5 years to evaluate 

remedy progress. 

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. The CEA would be lifted 

once RAOs are met. 

If the excavated process leach tank and/or soils were determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportation requirements [N.J.A.C. 7:26-71. 

Under Alternative 2A, if it is determined that soils are subject to RCRA Land Disposal Restrictions (LDRs) [40 

CFR 2681, the source materials would be treated off site prior to disposal, in accordance with these 

regulations. Any wastes determined to be subject to LDRs would be disposed off site at a RCRA Subtitle C 

facility. 

Under Alternative 2B, only soils that pass the Toxicity Characteristic Leaching Procedure (TCLP) test and 

are determined to not be hazardous would be disposed at the existing on-base landfill. 

Alternative 3: Reactive Wall Treatment (Source Removal. In-Situ Permeable Reactive Wall. Groundwater 

Treatment. Institutional Controls, and Lona-Term Monitoring) 

Alternative 3 employs suspected source removal, in-situ groundwater treatment, and institutional controls 

to protect human health and the environment. The suspected contaminant source (the process leach tank 

and associated VOC contaminated soils) would be removed and the groundwater would be treated in-situ 

using permeable reactive wall technology. Because of the relatively slow groundwater velocity, it is 

anticipated that a significant portion of the groundwater contaminants will naturally attenuate before they 

reach the reactive wall. Institutional controls would be implemented to prevent exposure to contaminated 

groundwater for the duration of the groundwater treatment period, until GWQS are achieved. Long-term 

monitoring would be conducted for the duration of the remediation period to assess the effectiveness of 

the remedial action and to determine when the remediation is complete. Site conditions and risks would be 

reviewed every 5 years until the groundwater remediation is complete. 
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A principal component of Alternative 3 is in-situ permeable reactive wall groundwater traarment. This 

technology is innovative and does not yet have a track record of demonstrated success Nevertheless, it is T---l 

believed to be suitable for Site 26 contaminants, and the FS concluded its application will prove 

successful. The permeable treatment wall will act as a passive treatment barrier, which will effectively 

prevent off-site migration of contaminated groundwater; therefore, upon completion of the treatment wall, 

downgradient receptors would be protected. The treatment wall would not immediately protect potential 

receptors of contaminated groundwater beneath Site 26; long-term, permanent protection would be achieved 

after a treatment duration of approximately 45 years. In the interim, contaminants would be removed both by 

the treatment wall and natural attenuation. 

In the interim period, until remediation goals for site groundwater have been achieved, human health would 

be protected through use of institutional controls that would restrict use of untreated contaminated 

groundwater as drinking water. 

If the excavated process leach tank and/or soils were determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportation requirements [N.J.A.C. 7:26-71. 

Under Alternative 3A, if it is determined that soils are subject to RCRA Land Disposal Restrictions [40 CFR 

2681, soils would be treated off site prior to disposal, in accordance with these regulations. Any wastes 

determined to be subject to LDRs would be disposed off site at a RCRA Subtitle C facility. 

Under Alternative 3B, only soils that pass the TCLP test and are determined to not be hazardous would be 

disposed at the existing on-base landfill. 

Alternative 4:’ Pump-And-Treat (Source Removal. Groundwater Extraction. Groundwater Treatment bv Air 

Striopina. Institutional Controls, and Lona-Term Monitoring) 

Alternative 4 employs suspected source removal, groundwater pumping and treatment, and institutional 

controls to protect human health and the environment. The suspected contaminant source (the process 

leach tank and associated VOC contaminated soils) would be removed. A groundwater containment 

system consisting of groundwater extraction wells would be placed near the downgradient edge of the 

plume, and the groundwater would be extracted and treated above ground by air stripping. Additional 

groundwater extraction wells would be placed in the vicinity of the high- concentration plume area, also for 

groundwater pumping and above-ground treatment. It is anticipated that a significant portion of the 

groundwater contaminants would naturally attenuate before they are captured by the groundwater 
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extraction system. Institutional controls would be implemented to prevent exposure to contaminated 

groundwater for the duration of the groundwater treatment period, until GWQS are achieved. Periodic 

long-term monitoring would be conducted for the duration of the remediation period to assess the 

effectiveness of the remedial action and to determine when the remediation is complete. Site conditions 

and risks would be formally reviewed every 5 years until the groundwater remediation is complete. 

Alternative 4 would employ suspected source removal, groundwater extraction and treatment, and natural 

attenuation to provide long-term protection of human health and the environment. The groundwater extraction 

system would be designed to prevent off-site migration of contaminated groundwater; therefore, upon 

completion of the extraction system, downgradient receptors of contaminated groundwater would be 

protected. Potential users of contaminated groundwater beneath Site 26 would not be protected by 

Alternative 4 until groundwater remediation goals were achieved throughout the plume. It is anticipated that 

long-term, permanent protection would be achieved after a treatment duration of less than 45 years. During 

this period, groundwater contaminants would be removed both by the extraction system and through natural 

attenuation. 

In the interim period, until remediation goals for site groundwater have been achieved, human health would 

be protected through use of institutional controls that would restrict use of untreated contaminated 

groundwater as drinking water. 

If the excavated process leach tank and/or soils were determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportation requirements [N.J.A.C. 7:26-71. 

Under Alternative 4A, if it is determined that the source materials are subject to RCRA Land Disposal 

Restrictions [40 CFR 2681, the source materials would be treated off site prior to disposal, in accordance with 

these regulations. Any wastes determined to be subject to LDRs would be disposed off site at a RCRA 

Subtitle C facility. 

Under Alternative 4B, only soils that pass the TCLP test and are determined to not be hazardous would be 

disposed at the existing on-base landfill. 
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Alternative 5: Air Soaraina with Soil Vaoor Extraction (Source Removal. lnstituticnsr C;:,.:~IS, and Lona- 

Term Monitorina) 

Under Alternative 5, the suspected source of groundwater contaminants (the process leach tank and 

associated VOC-contaminated soils) would be removed, and the VOCs present in groundwater and 

saturated soils would be removed from the aquifer through a combination of air sparging and soil vapor 

extraction (AS/SVE), which comprises an active in-situ remediation process. The VOCs would be 

collected above ground and sent off site for reuse, recycling, or destruction. Institutional controls would be 

implemented to prevent exposure to contaminated groundwater for the duration of the groundwater 

treatment period, until GWQC are achieved. Periodic long-term monitoring would be conducred for the 

duration of the remediation period to assess the effectiveness of the remedial action and x determine 

when the remediation is complete. Site conditions and risks would be formally reviewed every 5 years until 

the groundwater remediation is complete. 

Alternative 5 would employ suspected source removal and in-situ groundwater treatment to provide long- 

term protection of human health and the environment. The groundwater treatment system would be 

designed to reduce volume and concentration of contaminated groundwater; therefore, upon successful start- 

up of the treatment system (the plume area could actually widen during initial operations), downgradient 

receptors of contaminated groundwater would begin to be protected. However, potential users of 

contaminated groundwater beneath Site 26 would not be protected by Alternative 5 until groundwater 

remediation goals were achieved throughout the plume. It is anticipated that long-term, permanent protection 

would be achieved after a treatment duration of approximately 5 years. During this period, groundwater 

contaminants would be removed both by the AS/SVE, which comprises an active in-situ remediation 

process and by natural attenuation. 

- 
/ ’ 

In the interim period, until remediation goals for site groundwater have been achieved, human health would 

be protected through use of institutional controls that would restrict use of untreated contaminated 

groundwater as drinking water. 

If the excavated process leach tank and/or soils were determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportation requirements [N.J.A.C. 7:26-71. 

Under Alternative 5A, if it is determined that the source materials are subject to RCRA Land Disposal 

Restrictions [40 CFR 2681, the source materials would be treated off site prior to disposal, in accordance with 
f---l 

I 
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FINAL 

these regulations. Any wastes determined to be subject to LDRs would be disposed off site at a RCRA 

Subtitle C facility. 

Under Alternative 5B, only source materials that pass the TCLP test and are determined to not be hazardous 

would be disposed at the existing on-base landfill. 

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 RVFS 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, 19, and 26 are 

presented in Tables ES-l through ES-4, respectively. 

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 ARARs 

. Long-term effectiveness and permanence 

l Reduction of mobility, toxicity, or volume through treatment 

. Short-term effectiveness 

. Implementability 

. 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. 
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TABLE ES-1 
SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

FINAL 

CRITERION: 

OVERALL PROTECTION OF HUMAN H 
Prevent Human Exposure to 
Contaminated Soils and Landfilled 
Materials 

Prevent Human Exposure to VOC and 
Metal Contaminants in Groundwater 

Minimize Contaminant Migration 

COMPLIANCE WITH ARARs 
Chemical-Specific ARARs 

ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

ALTH AND THE ENVIRONMENT 
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. 
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. 
No actions taken to reduce contaminant leaching to 
groundwater. Contaminants would continue to leach 

The cover system would reduce leaching of 
contaminants to groundwater and would reduce 

into groundwater and migrate downgradient, migration of contaminants to the environment by 
potentially affecting downgradient receptors. surface water and wind erosion. 

Enhanced cover svstem would prevent direct contact 
I 

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. 
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. 

.-- 

Would not comply with state groundwater quality 
standards. 

---ii 
Groundwater contaminant concentrations would 
initially exceed state GWQC; over time GWCC WCKI~‘~ 

r I 
ii 

be achieved by natural attenuation. 

A classification eJX:,,.#ion area (CEA) would be 
established to provide the state official notification that 

. 
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TABLE ES-1 FINAL 
SITE 4 - COMPARATIVE ANALYSlS OF REMEDIAL ACTION ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 4 

CRITERION: ALTERNATIVE I : ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

Location-Specific ARARs Not Applicable. Would comply with federal and state ARARs for 
wetlands, floodplains, and other sensitive receptors. 

4ction-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 1.4 x 1 Om4 Implementation and enforcement of institutional 

excess cancer risk (ECR) and HI = 3.3 non- controls would reduce risks from exposure to site 
carcinogenic risks from exposure to site groundwater. groundwater to less than 1 x 10m6 ECR and HI less 

than 1 .O. Over time, natural attenuation would result 
Increased risk anticipated over time as landfill surface in permanently reduced risks. 
deteriorates. 

Adequacy and Reliability of Controls 

Installation and maintenance of the cap would reduce 
direct exposure risks to less than 1 x 10m6 ECR and HI 
less than 1.0. 

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. 

Need for 5Year Review 

If implemented and enforced, institutional controls 
could prevent damage to the cap, intrusion into 
contaminated materials, and use of contaminated 
groundwater. 

Review would be required since soil and groundwater Same as Alternative 1. 
contaminants would be left in place. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Reduction of Toxicity, Mobility, or No reduction, since no treatment would be employed. Groundwater contamination eventually eliminated by 
Volume Through Treatment natural attenuation. 
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TABLE ES-l FINAL 
SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 4 

CRITERION: 

SHORT-TERM EFFECTIVENESS 
Community Protection 

Worker Protection 

ALTERNATIVE 1: 
NO ACTION 

No risk to community anticipated. 

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

ALTERNATIVE 3: 
CAPPING, INSTITUTIONAL CONTROLS, NATURAL 

AlTENUATION, AND LONG-TERM 
MONITORING 

No significant risk to community anticipated. 
Engineering controls would be used during 
implementation to mitigate risks. 
No significant risk to workers anticipated if proper 
PPE is used during remediation and long-term 

Environmental Impacts 

Time Until Action is Complete 

IMPLEMENTABILITY 
Ability to Construct and Operate 

Ease of Doing More Action if Needed 

Ability to Monitor Effectiveness 

Ability to Obtain Approvals and 
Coordinate with Other Agencies 

monitoring. 
No adverse impacts to the environment anticipated. No significant impacts to the environment anticipated. 

Engineering controls would be used during 
implementation to mitigate risks. 

Not applicable. 1.5 years enhanced cap is in place. Natural 
attenuation will likely take longer. 

1 No construction or operation involved. 1 No difficulties anticipated. Capping is a readily 
implementable technology. 

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. 

Monitoring would provide assessment of potential Same as Alternative 1. 
exposures, contaminant presence, migration, or 
changes in site conditions. .-- 
Coordination for 5-year reviews may be required and 
would be obtainable. 

Coordinatkil fcr 5year reviews may be requked and 
would be ontainable. 

Availability of Treatment, Storage 1 None required. 

Coordinati: 1.1 IrJith the state would be required to 
establish <j Cf3 ana *jvouid be obtainable. .-.-... - _ .__-_ 

! %me aL; 4l:2mative 1. 
Capacities, and Disposal Services 
Availability of Equipment, Specialists, 
and Materials 

Availability of Technology 

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

1 reviews. 
1 Not required. 

Ar@$%Gii%ifity of equipment and personnel to 
construct cap and perform long-term maintenance, 

1 monitoring, and 5-year reviews. 
Common construction techniques and materials 
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TABLE ES-I 
SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 4 

FiNAL 

CRITERION: 

COST 
Capital Cost $0 
First-Year Annual O&M Cost $21,600 
Present Worth Cost* $302,000 
*Present worth cost is based on discount rate of 7% 

ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, NATURAL 

ATTENUATION, AND LONG-TERM 
MONITORING 

$1,983,000 
$29,600 
$2,400,000 
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TABLE ES-2 
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE I : ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

3VERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
‘revent Human Exposure to No action taken to prevent human exposure to 
Contaminated Landfill Soils and landfilled materials. Existing risks would remain. 
Materials 

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 

Prevent Human Exposure to VOC and 
Metal Contaminants in Groundwater 

Minimize Contaminant Migration to 
Groundwater 

may pose excess health risk. Excess risks would be 
reduced by installing the new cap and maintaining 
the new and existing caps. 

No action taken to prevent human exposure to Institutional controls would minimize potential 
contaminated groundwater. Carcinogenic and non- exposure to site groundwater by prohibiting its use. 
carcinogenic risks exceeding EPA’s target risk range 
would remain. The enhanced cover system would reduce leaching 

of contaminants to groundwater, facilitating natural 
No actions taken to reduce contaminant leaching to attenuation of contaminants. In time, contaminant 
groundwater. No institutional controls implemented to concentrations would reach levels that would not 
prohibit use of untreated groundwater for drinking pose excess risk. 
water. . -I 
No actions taken to reduce contaminant leaching to The enhanced cover system would reduce leaching 
groundwater. Contaminants would continue to leach of contaminants to groundwater and would reduce: 
into groundwater and migrate downgradient, migration of contaminants to the environme 2 by 
potentially affecting downgradient receptors. s:~itact: bvarcr and wind erosion. -“. -’ :cz- 
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TABLE ES-2 
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 of 4 

CRITERION: 

COMPLIANCE WITH ARARs 
Chemical-Specific ARARs 

ALTERNATIVE 1: 
NO ACTION 

Would not comply with state groundwater quality 
standards. 

ALTERNATIVE 3: 
CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

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. 

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 1 O-’ 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 10s6 and HI 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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TABLE ES-2 
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 of 4 

CRITERION: 

Veed for 5-Year Review 

ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

Review would be required since soil and groundwater Same as Alternative 1. 
contaminants would be left in place. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Teduction of Toxicity, Mobility, or No reduction, since no treatment would be employed. 
dolume Through Treatment 

Groundwater contamination eventually eliminated by 
natural attenuation. 

SHORT-TERM EFFECTIVENESS 
sommunity Protection No risk to community anticipated. No significant risk to community anticipated. 

Engineering controls would be used during 
implementation to mitigate risks. 

iNorker Protection No risk to workers anticipated if proper PPE is used No significant risk to workers anticipated if proper 
during long-term monitoring. 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 
4bility to Construct and Operate No construction or operation involved. No difficulties anticipated. Capping is a readiiy 

implementable technology. 
Ease of Doing More Action if Needed Additional actions would be easily implemented if If additional actions are warranted in the eastern 

required. 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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TABLE ES-2 
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 of 4 

CRITERION: 

Ability to Obtain Approvals and 
Coordinate with Other Agencies 

ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

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

Availability of Treatment, Storage 
Capacities, and Disposal Services 
Availability of Equipment, Specialists, 
and Materials 

Availability of Technology 

None required. 

Personnel and equipment available for 
implementation of long-term monitoring and 5 year 
reviews. 
Not required. 

Coordination with the state would be required to 
establish a CEA and would be obtainable. 
Same as Alternative 1. 

Ample availability of equipment and personnel to 
construct cap and perform long-term maintenance, 
monitoring, and 5-year reviews. 
Common construction techniques and materials 

COST 
Capital Cost 
First-Year Annual O&M Cost 
Present Worth Cost* 

$0 
$15,800 
$230,000 

required for cap construction. 

$588,000 
$18,600 
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TABLE ES-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Human No action taken to prevent human Excavation, treatment, and on-site Excavation and off-site disposal would 
Exposure to exposure to contaminated soils and disposal would prevent direct contact prevent direct contact with contaminated 
Contaminated Soils. sediments. with contaminated materials. materials. 

Prevent Human 
Exposure to 
Contaminated 
Groundwater 

Minimize Contaminant 
Migration to 
Groundwater and 
Adjacent Wetlands 

No action taken to prevent human Institutional controls would minimize Institutional controls would minimize 
exposure to contaminated potential exposure to site potential exposure to site groundwater 
groundwater. Carcinogenic and non- groundwater by prohibiting its use. by prohibiting its use. 
carcinogenic risks exceeding EPA’s 
target risk range would remain. Excavation and solidification of soils Excavation and off-site disposal of soils 

would reduce leaching of would reduce leaching of contaminants 
No actions taken to reduce contaminants to groundwater, to groundwater, facilitating natural 
contaminant leaching to facilitating natural attenuation of attenuation of contaminants. In time, 
groundwater. No institutional contaminants. In time, contaminant contaminant concentrations would reach 
controls implemented to prohibit use concentrations would reach levels levels that would not pose excess risk. 
of untreated groundwater for drinking that would not pose excess risk. 
water. . ..-.- 
No actions taken to reduce Excavation and solidification of Excavation and removal of contaminated 
contaminant migration to contaminated soils would reduce soils would reduce leaching of 
groundwater or wetlands. leaching of contaminants to cc;:rdminants to groundwater and would 
Contaminants would continue to groundwater and would reduce I, ce migration of contaminants to the 
leach into groundwater and migrate migration of contaminants to the e;;vrronment by surface water and wind 
into wetlands via surface runoff, environment by surface water and erosion. 

wind erosion. 
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TABLE ES-3 FINAL 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 of 7 

CRITERION: ALTERNATIVE 1: 
NO ACTION 

COMPLIANCE WITH ARARs 
Chemical-Specific Would not comply with state 
ARARs groundwater quality standards. 

ALTERNATIVE 4: ALTERNATIVE 5*: 
EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

Groundwater contaminant Same as Alternative 4. 
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, 

Location-Specific Not Applicable. Would comply with federal and state Same as Alternative 4. 
ARARs ARARs for wetlands, floodplains, and 

other sensitive receptors. 
Action-Specific ARARs Not Applicable. If soils and sediments are determined If soils and sediments are determined to 

to be hazardous, Alternative 4 would be hazardous, Alternative 5 would 
comply with federal and state ARARs comply with federal and state ARARs for 
for siting and operation of hazardous transport/disposal of hazardous waste. 
waste treatment facilities. 
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TABLE ES-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 of 7 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 

LONG-TERM EFFECTIVENESS AND PERMANENCE ‘d :.;!,$.:, i ‘?(;: : ,:i’+;.;::,( :“;” ..;:; Lij!,, <: ,>Lbii. 

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 10m4 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 10e6 and less than 1 x 10s6 and HI less than 1.0. 
exposure to site groundwater; HI 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 >lOpg/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- 

F 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. 
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FINAL 
TABLE ES-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 of 7 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, -NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

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. 
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 
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TABLE ES-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 5 of 7 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, 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. 

Time Until Actionis Not applicable. 8 months until RAOs for exposure to Alternative 5A: 2.5 months until RAOs 
Complete contaminated soils and sediments for exposure to contaminated soils and 

achieved. sediments achieved. 
Alternative 5A: 11 months until RAOs 

1 year until RAOs for exposure to site for 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 Common construction techniques and 
used for excavation and on-site equipment used for excavation and off- 
disposal. Precautions would be site aisposal. Precautions would be 
taken to minimize damage to t:il .c:n to minimize damage to wetlands 
wetlands during excavation. during excavation. 

Solidification is a well demonstrated 
technology employing common 
equipment and materials. 
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TABLE ES-3 
FINAL 

SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 6 of 7 

CRITERION: 

Ease of Doing More 
Action if Needed 

Ability to Monitor 
Effectiveness 

Ability to Obtain 
Approvals and 
Coordinate with Other 
Agencies 

ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5”: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

Additional actions would be easily If additional actions are warranted, Same as Alternative 1. 
implemented if required, the solidified materials could be 

excavated and removed. 
Monitoring would provide Same as Alternative 1. Same as Alternative 1. 
assessment of potential exposures, 
contaminant presence, migration, or 
changes in site conditions. 
Coordination for 5year reviews may Coordination for 5-year reviews may Coordination for 5year reviews may be 
be required and would be obtainable. be required and would be obtainable. required and would be obtainable. 

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

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

Availability of None required. No off-site TSD capacity or services Alt. 5A. - Sufficient commercial landfill 
Treatment, Storage required. Ample availability of capacity available for materials requiring 
Capacities, and companies to provide equipment and disposal. 
Disposal Services services for solidification treatment. Alt. 58: Sufficient area available for 

disposal of materials at the Site 4 landfill. 
Availability of Personnel and equipment available Ample availability of companies with Ample availability of companies with 
Equipment, Specialists, for implementation of long-term trained personnel, equipment, and trained personnel, equipment, and 
and Materials monitoring and 5-year reviews. materials to perform excavation, materials to perform excavation, off-site 

treatment, disposal, long-term disposal, long-term monitoring, and 5- 
monitoring, and 5-year reviews. year reviews. 
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FINAL 
TABLE ES-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 7 of 7 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5”: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

Availability of Not required. Solidification is a well demonstraded Common construction techniques and 
Technology technology employing relative materials required for excavation and 

common and available equipment off-site disposal 
and materials. Several vendors are 
available that could provide the 
necessary equipment and materials. 

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

Alt. 5B: $153,000 
First-Year Annual O&M $21,600 $21,600 Alt. 5A: $21,600 
cost Alt. 5B: $21,600 
Present Worth Cost** $302,000 $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. 
** Present worth cost is based on discount rate of 7% 
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FINAL 

TABLE ES-4 
SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION SOURCE REMOVAL REACTIVE WALL PUMP-AND-TREAT 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Provides no additional Institutional controls would The proposed in-situ system Provides collection and ex-situ 
Human protection against human minimize potential exposure to 
Exposure to 

would immediately prevent 
exposure to contaminated 

treatment of the advancing 

Contaminated 
site groundwater by prohibiting exposure to downgradient 

groundwater. Carcinogenic 
contaminant plume which would 

its use as drinking water. 
Groundwater 

receptors by treating the 
and non-carcinogenic risks 

immediately prevent exposure to 
advancing plume while natural 

exceeding EPA’s target risk 
downgradient receptors while 

Excavation and off-site disposal attenuation would ultimately 
range would remain. 

natural attenuation ultimately 
of the process leach tank and reduce groundwater contaminant reduces groundwater contaminant 
associated contaminated soils concentrations at the site to levels concentrations to levels that would 

No institutional controls would reduce leaching of that would not pose excess risk. not pose excess risk. 
implemented to restrict use of contaminants to groundwater, 
untreated contaminated facilitating natural attenuation of Institutional controls would Institutional controls would 
groundwater for drinking water. contaminants. In time, minimize potential exposure to site minimize potential exposure to site 

contaminant concentrations groundwater during the treatment groundwater during the treatment 
No actions taken to reduce would reach levels that would not period by prohibiting its use as period by prohibiting its use as 
contaminant leaching to pose excess risk. drinking water. drinking water. 
groundwater from process 
leach tank and associated Excavation and off-site disposal of Excavation and off-site disposal of 
contaminated soils. Time the process leach tank and the process leach tank and 
required for natural attenuation associated contaminated soils associated contaminated soils 
to reduce contaminants to would reduce leaching of would reduce leaching of 
levels that would not pose risk contaminants to groundwater, contaminants to groundwater, 
may be longer than in facilitating groundwater facilitating groundwater 
Alternative 2. remediation. remediation. 

Mitigate No actions taken to reduce Same as Alternative 1. The permeable reactive wall The groundwater extraction and 
Migration of migration of contaminated treatment system, installed treatment system WaLlid contain 
voc groundwater. Relies on immediately downgradient of the and treat the contaminant plume, 
Contaminated natural attenuation. contaminant plume, would prevent preventing further migration of 
Groundwater further migration of contaminated contaminated groundwater. 

groundwater by degrading 
dissolved contaminants as they 
migrate through the wall. 
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SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 13 

FINAL 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION SOURCE REMOVAL REACTIVE WALL PUMP-AND-TREAT 

ZOMPLIANCE WITH ARARS 
Zhemical- Nould not comply with state 
Specific Jroundwater quality standards 
4RARs )r statutory requirements. 

Location- 
Specific 
ARARs 
Action-Specific 
ARARs 

Not Applicable. 

Not Applicable. 

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 2 would be 
implemented in compliance with 
RCRA Land Disposal 
Restrictions. 
Not Applicable. 

If soils and sediments are 
determined to be hazardous, 
Alternative 2 would comply with 
federal and state ARARs for 
generation, transport, and 
disposal of hazardous wastes. 

sroundwater contaminant 
:oncentrations would initially 
exceed GWQC: over time 
ireatment and natural attenuation 
tiould reduce contaminant levels 
below GWQC. 

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

Alternative 3 would be 
implemented in compliance with 
RCRA Land Disposal Restrictions 

Not Applicable. 

Same as Alternative 2. 

Same as Alternative 3 

Not Applicable. 

If soils and sediments are 
determined to be haz+jous 
Alternative 4 would cu,mply \Izr,lh 
federal and state ARARs for 
transport of hazardotis waste. 

The on-site treatment iacility 
would be constructed and 
operated in accordance with 
federal and state hazardous 
waste facility regulations. 
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TABLE ES-4 
SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 13 

FINAL 

CRITERION: 

LONG-TERM E 
Vlagnitude of 
Residual Risk 

4dequacy and 
Reliability of 
Controls 

ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION SOURCE REMOVAL REACTIVE WALL PUMP-AND-TREAT 

FECTIVENESS AND PERMANENCE 
Existing risks would remain. Same as Alternative 3. 

Future residential receptor of 
site groundwater: 1.7 x 1 Oe4 
carcinogenic and HI > 1 non- 
carcinogenic risks for three 
target organs. 

Implementation and enforcement 
of institutional controls would 
reduce risks from exposure to 
site groundwater to less than 1 x 
low6 and HI less than 1.0. Over 
time, natural attenuation would 
result in permanently reduced 
risks. 

Groundwater treatment would 
result in permanent reduction of 
risks from exposure to site 
groundwater to less than 1 x 10m6 
and HI less than 1.0. 

In the interim, until groundwater 
remediation goals are achieved, 
implementation and enforcement 
of institutional controls would 
reduce risks from exposure to site 
groundwater to less than 1 x 10” 
and HI less than 1.0. 
Permeable reactive wall treatment 
is a new and innovative process 
that has been demonstrated 
primarily in bench- and pilot-scale 
projects over the past 5 years. 
Although the technology shows 
promise, its long-term 
effectiveness is uncertain. 
Potential limitations include 
biofouling, coating of the reactive 
materials, or reduced permeability 
due to buildup of precipitated 
inorganics. The likelihood of these 
problems occurring and the 
reparability of the wall in the event 
that problems occur are not 
known. 

Future industrial receptor of 
site groundwater: HI > 1 non- 
carcinogenic risks for three 
target organs. 

No new controls implemented. Long-term enforcement of 
institutional controls would be 
required to ensure their 
effectiveness for preventing use 
of contaminated groundwater. 

The technology vendor 
recommends agitation of the 
reactive wall materials every 5 to 

Groundwater extraction and air 
stripping are widely used, 
effective technologies for the 
remediation of VOC contaminated 
groundwater. There is little 
uncertainty associated with long- 
term operation or maintenance of 
the system. 

The process would be easily 
monitored and maintained. 
Routine maintenance and 
replacement of system 
components could be 
accomplished with little 
interruption of system operation. 

Long-term enforcement of 
installation controls would be 
required to ensure their 
effectiveness for preventinn use of 
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SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 13 

FINAL 

CRITERION: ALTERNATIVE 1: 
NO ACTION 

Need for 5- 
Year Review 

Review would be required Review would be required since 
since groundwater groundwater contaminants would 
contaminants would be left in be left in place and institutional 
place. controls would be implemented. 

ALTERNATIVE 2: 
SOURCE REMOVAL 

I I 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Treatment None. 
Process Used I I 

None. 

Amount None. None. 
Treated or 
Destroyed 

ALTERNATIVE 3: 
REACTIVE WALL 

IO years to liberate deposited 
inorganic precipitates. ’ If the wall 
became ineffective and could not 
be repaired, the reactive metal 
materials or the entire wall would 
have to be replaced. 

ALTERNATIVE 4: 
PUMP-AND-TREAT 

contaminanted groundwater. 

Regular process monitoring would 
effectively identify any changes in 
the effectiveness of the process. 

Long-term enforcement of 
institutional controls would be 
required to ensure their 
effectiveness for preventing use of 
contaminated groundwater. 

Review would be required for the Same as Alternative 3. 
duration of the groundwater 
remediation period since 
groundwater contaminants would 
remain above remediation goals 
and institutiona! controls would be 
implemenic i _.. I 

In-situ permeable reactive wall. 1 Air stripping with activated carbon 

I million gallons contaminsted 
+_oolishing. _-..“.__- ---- __ 

Same 3s r’;lternk:t :. 
groundwator, containinc “WO i 
grams TCE plus other ‘V&S, 
remediated per year. 
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TABLE ES-4 FINAL 
SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 5 OF 13 

CRITERION: 

Reduction of 
Toxicity, 
Mobility, or 
Volume 
Through 
Treatment 

Irreversible 
Treatment 
Statutory 
Preference for 
Treatment 
SHORT-TERM 
Community 
Protection 

Worker 
Protection 

Environmental 
Impacts 

Not Applicable Not Applicable 

No No 

FFECTIVENESS 
No risk to community 
anticipated. 

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

No adverse impacts to the 
environment anticipated. 

ALTERNATIVE 3: 
REACTIVE WALL 

The In-situ treatment system 
would contain the contaminant 
plume and degrade the chlorinated 
VOCs to reduce the toxicity, 
mobility, and volume of 
contaminated groundwater. Over 
a period of approximately 45 
years, the contaminants of 
concern in site groundwater would 
be reduced to acceptable levels, 
Yes, contaminants are degraded 
to form non-toxic compou-nds. 
Yes 

ALTERNATIVE 4: 
PUMP-AND-TREAT 

The groundwater extraction and 
treatment system would contain 
the contaminant plume and 
remove the VOCs to reduce the 
toxicity, mobility, and volume of 
contaminated groundwater. Over a 
period of approximately 45 years, 
the contaminants of concern in 
site aroundwater would be 

” 

reduced to acceptable levels. 
Yes, contaminants are removed 
from groundwater. 
Yes 

No significant risk to community Same as Alternative 2. Same as Alternative 2. 
anticipated. Engineering controls 
would be used during 
implementation to mitigate risks. 
No significant risk to workers 
anticipated if proper PPE is used 
during source removal and 
decontamination, and long-term 
monitoring. 

No adverse impacts to the 
environment anticipated. 
Engineering controls would be 
used during implementation to 
mitiaate risks. 

No significant risk to workers 
anticipated if proper PPE is used 
during source removal and 
decontamination, installation of the 
permeable reaction wall, and long- 
term monitoring. 

Same as Alternative 2. 

No significant risk to workers 
anticipated if proper PPE is used 
during source removal and 
decontamination, installation and 
operation of the groundwater 
extraction and treatment systems, 
and long-term monitoring. 
Same as Alternative 2. 
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TABLE ES-4 
SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 6 OF 13 

FINAL 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION SOURCE REMOVAL REACTIVE WALL PUMP-AND-TREAT 

rime Until Not applicable. 1 year until RAO for preventing 1 year until RAO for preventing 1 year until RAO for preventing 
Action is exposure to site groundwater is exposure to site groundwater is exposure to site groundwater is 
Zomplete achieved. achieved. achieved. 

Would not meet RAO for 10 months until RAO for mitigating 7 months until RAO for mitigating 
mitigating migration of VOC migration of VOC contaminated migration of VOC contaminated 
contaminated groundwater. groundwater is achieved. groundwater is achieved. 

50 years until contaminants are 45 years until contaminants are 45 years until contaminants are 
reduced to acceptable reduced to acceptable reduced to acceptable 
concentrations by natural concentrations by in-situ concentrations by extraction and 
attenuation. groundwater treatment. treatment of groundwater. 

IMPLEMENTABILITY 
4bility to No construction or operatiorI No construction or operational No significant construction or No construction or operational 
Construct and involved. difficulties anticipated. operational difficulties anticipated. difficulties anticipated. 
3perate 

Common construction Common construction equipment Common well installation and 
techniques used for excavation and somewhat specialized construction techniques and 
and- off-site disposal of the construction techniques used for equipment used to installation of 
concrete block leach tank and installation of treatment wall. With extraction system. Modular 
associated contaminated soils. vendor training and oversight, wall treatment system would be easily 

could be installed by non- constructed. 
specialized construction crews. 

Common construction: :echni;ur?s 
Common construction &hniques used for excavation and off-site 
used for excavation and off-site disposal of the concrete block 
disposal of the concrete block leach tank and associated 
leach tank and associated contaminated soils. 
contaminated soils. 

Ease of Doing Additional actions would be Same as Alternative 1. Same as Alternative 1. Same as Alternative 1. 
More Action if easily implemented if required. 
Needed 
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TABLE ES-4 
SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 7 OF 13 

CRITERION: 

Ability to 
Monitor 
Effectiveness 

Ability to 
Obtain 
Approvals and 
Coordinate 
with Other 
Agencies 

Availability of 
Treatment, 
Storage 
Capacities, 
and Disposal 
Services 
Availability of 
Equipment, 
Specialists, 
and Materials 

ALTERNATIVE 1: 
NO ACTION 

Groundwater monitoring would 
provide assessment of 
contaminant presence, 
migration, and changes in site 
conditions. 
Coordination for 5year 
reviews may be required and 
would be obtainable. 

None required. 

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

ALTERNATIVE 2: 
SOURCE REMOVAL 

Same as Alternative 1. 

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. 

Permits would be required and 
obtainable for off-base 
transportation and disposal of 
contaminated source area soils. 
Permits would not be required for 
on-base disposal. 
Alt. 2A: Sufficient commercial 
landfill capacity available for 
materials requiring disposal. 
Alt. 2B: Sufficient area available 
for disposal of materials at both 
on-base landfills. 
Ample availability of companies 
with trained personnel, 
equipment, and materials to 
perform source removal, long- 
term monitoring, and 5-year 
reviews. 

ALTERNATIVE 3: 
REACTIVE WALL 

Same as Alternative 1. 

Same as Alternative 2. 

Alt. 3A: Sufficient commercial 
landfill capacity available for 
materials requiring disposal. 
Alt. 3B: Sufficient area available 
for disposal of materials at both 
on-base landfills. 
Ample availability of companies 
with trained personnel, equipment, 
and materials to perform source 
removal, treatment system 
installation and operation, long- 
term monitoring, and 5-year 
reviews. 

FINAL 

ALTERNATIVE 4: 
PUMP-AND-TREAT 

Same as Alternative 1. 

Same as Alternative 2. 

Alt. 4A: Sufficient commercial 
landfill capacity available for 
materials requiring disposal. 
Alt. 4B: Sufficient area available 
for disposal of materials at both 
on-base landfills. 
Ample availability of companies 
with trained personnel, equipment, 
and materials to perform source 
removal, extraction and treatment 
system installation and operation, 
long-term monitoring, and 5-year 
reviews. 
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TABLE ES-4 FINAL 
SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 8 OF 13 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION SOURCE REMOVAL 

Availability of Not required. Not required. 
Technology 

COST 
2A 

$1426ibOO Capital Cost $14,100 $157,000 

First-Year $12,700 $12,700 
Annual O&M 
cost 

Five-Year $ 15,500 $15,500 
Reviews 
Present Worth $204,000 $348,000 1 $331,000 
cost* 
*Present wnrth rnct ic hsccrri nn riicmw ant r&n n/ 7%~ 

ALTERNATIVE 3: ALTERNATIVE 4: 
REACTIVE WALL PUMP-AND-TREAT 

Reactive wall technology only Groundwater extraction and air 
available from one vendor, but the stripping are widely used, 
equipment, materials, and conventional technologies 
personnel required to construct available from a variety of 
treatment system are available companies. 
from several vendors/companies. 

3A 38 4A 4B 
$1,637,000 $1,620,000 $712,000 $695,000 

$60,100 $215,700 $214,900 

$28,500 $15,500 

$2,386,000 1 $2,369,000 $3,100,000 I $3,073,000 
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TABLE is-4 

SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 9 OF 13 

OVERALL PROTECTION OF HUMAN HEALTH AND THE 
ENVIRONMENT 
Prevent Air sparging and soil vapor extraction treatment 
Human processes, combined with enhanced biodegradation and 
4xposure to natural attenuation would initially result in a wider plume 
Contaminated volume/area, but would actively reduce the concentration 
Groundwater of contaminants in the entire plume. This treatment 

alternative would be expected to reduce overall 
contaminant concentration of the entire plume more 
quickly than other Alternatives 

Institutional controls would minimize potential exposure to 
site groundwater during the treatment period by prohibiting 
its use as drinking water. 

Excavation and off-site disposal of the process leach tank 
and associated contaminated soils would reduce leaching 
of contaminants to groundwater, facilitating groundwater 
remediation. 

Mitigate The groundwater plume would initially widen, but the 
Migration of overall treatment period would be shorter than other 
voc alternatives. 
Contaminated 
Groundwater 
COMPLIANCE WITH ARARS 
Chemical- Same as Alternative 3. 
Specific 
ARARs 
Location- Not Applicable 
Specific 
ARARs 
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SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 10 OF 13 

CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

4ction-Specific Same as Alternative 4. 
IRARs 
.ONG-TERM EFFECTIVENESS AND PERMANENCE 
Jlagnitude of Same as Alternative 3 
qesidual Risk 
jdequacy and Air sparging and soil vapor extraction are widely used, 
?eliability of effective technologies for the remediation of VOC 
Zontrols contaminated groundwater. There is little uncertainty 

associated with long-term operation or maintenance of the 
system. ‘ 

The process would be easily monitored and maintained. 
Routine maintenance and replacement of system 
components could be accomplished with little interruption 
of system operation. 

Regular process monitoring would effectively identify any 
changes in the effectiveness of the process. 

Long-term enforcement of institutional controls would be 
required to ensure their effectiveness for preventing use of 
contaminated groundwater. 

Need for 5 Same as Alternative 3 
Year Review 
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH 
TREATMENT 
Treatment Air Sparging/soil vapor extraction with air emissions 
Process Used control 
Amount Entire plume 
Treated or 
Destroyed 

FINAL 
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SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 11 OF 13 

CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

Reduction of Toxicity is reduced by actively stripping VOCs from the 
Toxicity, plume volume. Mobility is not affected, although as 
Mobility, or remediation progresses, the plume edge is expected to 
llolume retreat. The volume of the plume (contaminated with VOC 
Through above GWQC) is expected to grow during initial treatment, 
Treatment but to diminish with time 
Irreversible Yes, contaminants are removed and/or treated to form 
Treatment non-toxic compounds 
Statutory Yes 
Preference for 
Treatment 
SHORT-TERM EFFECTIVENESS 
Community Same as Alternative 2 
Protection 
Worker No significant risk to workers anticipated if proper PPE is 
Protection used during source removal and decontamination, 

installation and operation of the groundwater air sparging 
and soil vapor extraction systems, and long-term 
monitoring. 

Environmental Same as Alternative 2 
Impacts 
Time Until 1 year until RAO for preventing exposure to site 
Action is groundwater is achieved through implementation of 
Complete Institutional Controls. 

Approximately 5 years until RAO for mitigating migration of 
VOC contaminated groundwater is achieved. 

Approximately 5 (or more) years until contaminants are 
reduced to acceptable concentrations by air sparginglsoil 
vapor extraction and biodegration in groundwater. 
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CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

IMPLEMENTABILITY 
Lability to No construction or operational difficulties anticipated. 

Construct 
and Operate Common well installation and construction techniques and 

equipment used for installation of treatment system. 
Modular treatment system would be easily constructed. 

Common construction techniques used for excavation and 
off-site disposal of the concrete block leach tank and 
associated contaminated soils. 

Ease of Same as Alternative 1. 

Doing More 
Action if 
Needed 

Ability to Same as Alternative 1. 

Monitor 
Effectiveness 

Ability to Same as Alternative 2 

Obtain 
Approvals 
and 
Coordinate 
with Other 
Agencies 
Availability of Alt. 5A: Sufficient commercial landfill capacity available for 

Treatment, materials requiring disposal. 

Storage Alt. 5B: Sufficient area available for disposal of materials at 

Capacities, both on-base landfills. 

and Disposal 
Services 

FINAL 
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SITE 26 - COMPARATIVE ANALYSlS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
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CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

Availability of Ample availability of companies with trained personnel, 

Equipment, equipment, and materials to perform source removal, 

Specialists, ASlSVE treatment system installation and operation, long- 
and Materials term monitoring, and 5year reviews. 

Availability of AS/SVE is a widely used readily available combination of 
Technology equipment/techniques provided by a variety of companies. 

COST 5A 5B 
Capital Cost $1,698,000 $1,680,000 

First Year $499,000 

O&M Cost (average year) 

Five-Year $15,500 

Reviews 

Present $3,755,000 

Worth Cost* 
*D,.acnnt ..,mrth nr\rt ic k-en.4 nn Air.-.rr, I..+ r.-,trr rrF 70L 

$3,738,000 
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DRAFT FINAL 

r’ 
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 l.O), identification and screening of 

remedial technologies for the four sites (Section 2.0) development and screening 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 RI 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 

(O&l) sites, which include Sites 4 (Landfill West of “D” Group), and 5 (Landfill West of Army 

Barricades); Operable Unit 2 (OU-2) Site 19 (Paint Chip and Sludge Disposal Area); and Operable Unit 

3 (OU-3) Site 26 (Explosive “D” Washout Area). The OU-I , OU-2 and OU-3 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 ,I 34 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 
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piers. The Main&e 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 l-l shows the Mainside area and OU-1, OU-2 

and OU-3 sites. 

A---x / *7 

The main entrance to NWS Earle is located off State Route 34, and the entrance to the Waterfront area 
b 

is located adjacent to State Route 36. 

An estimated 2,500 people reside and/or work at NWS Earle. The total population of Monmouth County 

is approximately 550,000. Colts Neck Township, which is the location of the Mainside facility, has a total 

population of approximately 8,560 people. Middletown Township, which is the location of the Waterfront 

area, has a total population of approximately 68,200 people (United States Department of Commerce, 

1990). 

The majority of the land at the Mainside area is undeveloped land associated with ordnance operations, 

production, and storage facilities; the undeveloped land is encumbered by explosive safety quantity 

distance (ESQD) arcs. Land use at the Mainside facility includes residences, office buildings, workshops 

and warehouses, recreational areas, open space, and undeveloped land. The area around the Mainside 

facility includes agricultural areas, vacant land, and low-density residential land. 

NWS Earle is located in the coastal lowlands of Monmouth County, New Jersey, within the Atlantic 

Coastal Plain Physiographic Province. The Mainside area, which includes all the sites included in OU-I, 

OU-2 and OU-3, lies in the outer Coastal Plain, approximately 10 miles inland from the Atlantic Ocean. 

The Mainside area is relatively flat, 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. 

r-1\ ” 

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 ,P\, 
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primarily composed of clay, silt, sand, and gravel and were deposited in continental, coastal, and marine 

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

10 to 60 feet per mile. The approximate thickness of these sediments beneath NWS Earle is 900 feet. 

The pre-Cretaceous complex consists mainly of Precambrian and lower Paleozoic crystalline rocks and 

metamorphic schists and gneisses. The Cretaceous to Miocene Coastal Plain Formations are either 

exposed at the surface or subcrop in a banded pattern that roughly 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 II-A: 

Groundwater Supporting Potable Water Supply area. Class II-A includes those areas where groundwater 

is an existing source of potable water with conventional water supply treatment or is a potential source of 

potable water. In the Mainside area, in general, the deeper aquifers are used for public water supplies 

and the shallower aquifers are used for domestic supplies. 

The Coastal Plain sediments are the most important source of potable water in the Coastal Plain of New 

Jersey, with wells supplying greater than 75 percent of the potable water supply. Water-supply problems 

associated with the increased demand for groundwater in the Coastal Plain include decreased 

groundwater levels and the induced recharge of fresh, brackish, or saline water from surface water or 

adjacent aquifers. The five principal Coastal Plain aquifers are the 

. Kirkwood-Cohansey aquifer system 

. Atlantic City BOO-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 Kirkwood-Cohansey aquifer system are confined to semi-confined, 
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except where 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, OU-2 and OU-3 sites are situated in the recharge area of the Kirkwood-Cohansey aquifer 

system. The Kirkwood-Cohansey aquifer system is a sourcf 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. 

All facilities located in the Mainside Administration area are connected to a public water supply (New 

Jersey American Water Company). Water for the public supply network comes from surface water 

intakes, reservoirs, and deep wells. No public water supply wells or surface water intakes are located on 

the NWS Earle facility. A combination of private wells and public water supply from the New Jersey 

American Water Company serves businesses and residences in areas surrounding the Mainside 

facilities. There are a number of private wells located within a l-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 RI were 

summarized as follows (Source: NOAA in a letter from EPA Region II dated August 19, 1992, signed by 

Paul G. Ingrisano, project manager): 

l 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. 
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SwLmming 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 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. Resource utilization is 

believed to be limited to foraging activity, with the exception of winter flounder 

and blue crab spawning. 

. McClees Creek 

McClees Creek flows about 5 kilometers to the Navesink River. The creek has 

not been studied but is free-flowing and could provide habitat for blueback 

herring, alewife, American eel, white perch, and 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 sites; results are discussed in Section 1.3. 

1.2 SITE OPERATING HISTORY 

NWS Earle was commissioned as a Naval Ammunition Depot on December 13, 1943, with the primary 

responsibility of furnishing ammunition to the Naval fleet. The station’s Ordnance Department 

coordinates all port services and logistic support for home-ported and visiting ships, conducts safety 

inspections, supervises ammunition loading for the United States Coast Guard, and provides afloat 

firefighting capability and standby tug services. Other major active divisions include the Ammunition 

Distribution and Control Division, responsible for ensuring that a balanced, purified stock of ammunition 
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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 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-I, OU-2 or OU-3. Future land use is not 

expected to vary significantly from current land use unless a major base realignment were to occur. If 

this were to happen, an Environmental Baseline Survey would be conducted to evaluate the impact of 

any proposed land-use change. 

The sites 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 l-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 landfill 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 l-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. 
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Site 19 is an ordnance maintenance area where paint chips and paint sludge were discharged to a 

topographic depression near Building S-34 (Figure l-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 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 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 l-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 rainfall 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 

groundwater. BG-1 reportedly has been used for the reconditioning and refurbishing of munition 

casings/shells. Solvents were used for degreasing metals surfaces. The spent solvents and wash waters 

were discarded into an unknown receptacle, possibly a collection tray at the formerly used, paint spray 

booth, which drained to a grease trap and subsequently into a process leach tank. Currently Building 

GB-1 is used for storage of equipment and boxes only. No industrial operations are currently performed 

in the building. Potable water is provided through the NWS Earle water distribution system via a 2-inch 

cold water service line to the building. 
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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 included 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 II Confirmation Study, dated September 1986; the Draft Report of Current Situation and Draft Plan of 

Action, dated December 1988; an IRP Phase II Site Inspection Work Plan dated September 1991; a Draft 

Phase II 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 199596, Brown & Root Environmental (B&R Environmental) conducted a remedial investigation (RI) for 27 

sites at NWS Earle. The RI included field investigations performed in 1995 and a review of data generated 

during previous investigations. The final RI report was prepared in July 1996. Results of the RI indicated that 

further RI data collection activities were required at seven sites and that a feasibility study was required for 

the sites comprising OU-I, OU-2 and OU-3. 

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

1.3.1 Background Sampling 

In order to determine the background level of chemicals present in and around NWS Earle, B&R 

Environmental collected samples from media at locations on the station that were selected on the expectation 

that past or present operations have not impacted site media. The field team collected samples of surface 

soil, subsurface soil, sediment, surface water, and groundwater from areas throughout the station. The 

samples were collected in areas hydraulically upgradient and, where possible, upwind of station areas where 

industrial operations or other potential sources of contaminant accumulation in site media may have 

occurred. The results of the background sampling were used for comparison with analytical results obtained 

from the sampling activities at the RI sites. A total of four background samples were collected for each of the 

five media. The BG-4 suite of background media sampled was split between the Mainside (surface water 

1-13 
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and sediment) and Waterfront (groundwater and subsurface soils) areas because surface water and 

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

Three background sampling locations were located on the Mainside (BG-1, BG-2, and BG-4) and two 

background sampling locations were located at the Waterfront area (BG-3 and BG-4). 

1.3.1.1 Backaround SamDIe Location 1 

Background Sample Location 1 (BG-1) is situated in the northeastern portion of the Mainside southeast of 

Macedonia. This location is upgradient of the station and several thousand feet from an industrial area of the 

station. A full suite of background samples (surface soil, subsurface soil, sediment, surface water, and 

groundwater) was collected. 

1.3.1.2 Backaround Sample Location 2 

Background Sample Location 2 is situated on the north side of Hominy Hills, approximately 1 mile southwest 

of the intersection of Guadalcanal Road and Asbury Avenue. A full suite of background samples (surface soil, 

subsurface soil, sediment, surface water, and groundwater) was collected. 

f--Y 

1.3.1.3 Backaround Sample Location 3 

Background Sample Location 3 is situated at the Waterfront area of the station, approximately 1,000 feet 

northwest of High Point Chapel. This location is upgradient and generally upwind of all industrial operations 

at the Waterfront portion of the station. Surface soil, subsurface soil, and groundwater samples were 

collected. Surface water and sediment samples were not collected. 

1.3.1.4 Backuround Sample Location 4 

Background Sample Location 4 is situated approximately 250 feet east of Site 15. B&R Environmental 

installed a monitoring well and collected soil samples at this location to provide data on background 

conditions near the shoreline. No surface water or sediment samples were collected at this location. The 

surface water and sediment samples for Background Location 4 were collected from the Mainside, on the 

south side of Hominy Hills, west of the intersection of Route 34 and Midway Road due to a lack of available 

surface water/sediment sample locations at the Waterfront area. 

1-14 
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1.3.1.5 Background Well Geology 

Table 1-I provides a summary of the characteristics of each background well. Table l-2 provides a 

summary of the static water level measurements for each background well. 

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

facility. The surficial soils outcrop found at the monitoring well location was not necessarily the same 

geologic unit into which the well screen was installed. 

Regional mapping places BGMW-01 within the outcrop of the Kirkwood Formation. The Kirkwood Formation 

ranges between 60 and 100 feet in thickness and the boring is 27 feet deep. The lithology of the sediments 

encountered in this background boring generally agrees with the published description of the Kirkwood 

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

Kirkwood Formation. 

Regional mapping places BGMW-02 within the outcrop area of the Cohansey Sand; Quaternary surficial 

deposits may be present at this location. Quaternary surficial deposits in this area generally are IO feet or 

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

sediments encountered in the soil boring generally agrees with the published description of the Cohansey 

Sand. However, because the boring reached a depth of 80 feet, it is likely that the boring also encountered 

the Kirkwood Formation. The Kirkwood Formation ranges between 60 and 100 feet in thickness. The well 

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

Formation. 

Regional mapping places BGMW-03 within the outcrop area of the Red Bank Sand and Tinton Sand, 

combined, range between 35 and 135 feet in thickness, and the soil boring is 70 feet deep. The lithology of 

the sediments encountered in the boring generally agrees with the published description of the Red Bank 

Sand and Navesink Formation. Assuming a portion of the Red Bank Sand was removed by erosion, it is 

possible that the boring penetrated the underlying Navesink Formation. The well was screened from 59 to 69 

feet and is assumed to be screened in the Red Bank Sand and Navesink Formation. 

1-15 
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TABLE I-l 
Background Monitoring Well Characteristics Summary 

NWS Earle, Colts Neck, New Jersey 

Monitoring Total Depth”’ 
Well Number (feet) 

Ground Surface Evaluation’*’ Diameter Screened Filter Pack Date 
(inches) Interval Interval Instailed 

Depth”’ Depth(‘) 
(feet) (feet) 

Top of Top of PVC 
Concrete Riser’*’ 

Pad”’ (feet) 
StaYip$l*) 

BGMW-01 27 94.16 96.31 96.79 2 17-27 15-27 6123195 

BGMW-02 77 231.19 233.70 233.32 2 67-77 65-77 6122195 

BGMW-03 69 201.75 203.80 204.20 2 59-69 57-69 6126195 

BGMW-04 20 26.82 28.96 29.51 2 IO-20 8-20 6128195 

Note: All wells are constructed of Schedule 40 polyvinyl chloride (PVC) wellcasing. 

(1) 
(2) 

In feet below grade. Reading obtained during monitoring well installation. 
In feet above mean sea level. 
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TABLE 1-2 
BACKGROUND STATIC-WATER-LEVEL MEASUREMENT SUMMARY 

NWS EARLE, COLTS NECK, NEW JERSEY 

Monitoring 
~ Well Number 

August 7,1995 October 17,1995 

Depth to Top of Elevation of 
Water Table”’ PVC Water Table”’ 

(feet) Riser”’ (feet) 

Top of 
PVC 

Riser12) 

Elevation of 
Water Table12’ 

BGMW-01 21.93 96.31 74.38 22.70 96.31 73.61 

BGMW-02 70.30 233.70 163.40 71.20 233.70 162.50 

BGMW-03 63.38 203.80 140.42 64.89 203.80 138.91 

BGMW-04 15.45 28.96 13.51 17.13 28.96 11.83 

(1) In feet below top of riser 
(2) In feet above mean sea level 
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Regional mapping places BGMW-04 within the outcrop area of the Englishtown Formation. The Englishtown 

Formation ranges between 35 and 150 feet in thickness and the soil boring is 21 feet deep. T; 3 5tlnology of 

the sediments encountered in the boring generally agrees with the published description c.f tne Englishtown 

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

Englishtown Formation. 

f----Y 

1.3.1.6 Background Groundwater Statistical Analysis 

In order to compare site-related metals concentrations found during RI sampling to facility-viride naturally 

occurring (background) groundwater concentrations, it was necessary to choose additional facility monitoring 

wells deemed to have been installed in “background” locations upgradient of RI sites. The Navy proposed a 

list of existing monitoring wells to be used. After EPA and NJDEP comment and revision, a list of additional 

monitoring wells to be used for background statistical comparisons was agreed to. Table l-3 shows the 

chosen background and upgradient wells grouped by interpreted aquifer. 

Formations were grouped according to similarity and intimate association of certain geologic units found 

across NWS Earle. 

Table I-4 presents a summary of the statistical evaluation of background metals data for monitoring wells 

completed in the Cohansey Sand, Kirkwood, and Vincentown Formations. Table I-5 presents a summary of 

the statistical evaluation of background metals data for monitoring wells completed in the Red Bank Sand 

and Navesink Formations. Table l-6 presents a summary of the statistical evaluation of background metals 

data for monitoring wells completed in fill and the Englishtown Formation at the Waterfront. The 95 percent 

UTLs presented in these tables were compared to the individual maximum site-related results for 

corresponding wells grouped in the same interpreted aquifer. 

r--Y 
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TABLE I-3 
BACKGROUND WELLS AND UPGRADIENT WELLS GROUPED BY INTERPRETED AQUIFER 

NWS EARLE, COLTS NECK, NEW JERSEY 

Interpreted Aquifer’ Well No. Site 

Cohansey Sand 

Cohansey Sand and Kirkwood Formation 

Kirkwood Formation 

Kirkwood Formation 

MW4-04 

BGMW-02 

BGMW-01 

MW26-03 

MW3-06 

4 

Background 2 

Background 1 

26 

3 

Kirkwood and Vincentown Formations 

Vincentown Formation 

Red Bank Sand and Navesink Formation 

MWI I-03 

BGMW-3 

11 

Background 3 

Red Bank Sand I MW7-03 I 7 

Englishtown Formation 

Fill and Englishtown Formation 

BGMW-04 

MW6-01 

Background 4 

6 

MWI 7-01 17 

Ref. Remedial Investigation Report, July 1996 
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Substance 

Aluminum 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 14 

Statistical Evaluation of Background Groundwater Metals Data 

Cohansey Sand, Kirkwood, and Vincentown Formations 

CT0 231, NWS Earle, Colts Neck, New Jersey 

Background No. of No. of 
Distribution Detects Results 

Lognormal 11 11 
Lognormal 1 11 

Normal 11 11 

Normal 4 11 
Normal 5 11 
Normal 11 11 
Normal 9 11 

Normal 6 11 

Normal 9 11 

Normal 11 11 

Lognormal 3 11 

Normal 11 11 

Lognormal 11 11 

Normal 11 11 

Normai 10 11 
Lognormal 11 11 
Lognormal 1 11 

Normal 11 11 
Lognormal 3 11 

Normal 10 11 
Normal 6 9 

Mean or Standard Deviation Student’s 95 % Upper 

Geometric Mean or Log Standard t-Distribution Tolerance 

ug/L Deviation Coefficient Limit - ug/L 

1560 1.14 1.812 13500 
1.85 0.379 1.812 3.79 

115 190 1.812 474 
0.246 0.457 1.812 1.11 
0.604 0.596 1.812 1.73 
4150 4900 1.812 13400 
14.7 16.8 1.812 46.4 
2.03 3.01 1.812 7.73 

3.27 4.28 1.812 11.4 

2100 2420 1.812 ‘6670 

1.03 0.557 1.812 2.97 

4220 7800 1.812 19000 

17 0.888 1.812 91.4 

0.0585 0.0485 1.812 0.15 

5.99 7.83 1.812 20.8 
1080 0.797 1.812 4900 
2.38 0.265 1.812 3.94 

4220 2640 1.812 9220 
2.33 0.443 1.812 5.38 
8.24 12.6 1.812 32.1 
89.3 135 1.86 351 

Notes: 

(1) Background statistics are based on the estimated distribution type (normal or lognormal). 

(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain 

95 % of all data points from the background population. 
(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes 

from a population with a different distribution and higher concentrations than the background data. 
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TABLE I-5 

Statistical Evaluation of Background Groundwater Metals Data 

Red Bank Sand and Navesink Formations 

CT0 231, NWS Earle, Colts Neck, New Jersey 

Substance 

Aluminum 

Barium 

Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Iron 
Magnesium 

Manganese 

Mercury 
Nickel 
Potassium 

Sodium 

Vanadium 
Zinc 

No. of No. of Geometric Mean Log Standard 
Detects Results ug/L Deviation 

2 2 308 0.343 
2 2 46 0.123 

1 2 0.148 1.4 
2 2 2930 0.984 
1 2 2.68 2.42 
2 2 15.4 0.856 
2 2 459 0.61 
2 2 1950 0.1 16 

2 2 217 0.175 

1 2 0.0097 2.23 

2 2 6.2 0.849 

2 2 1230 0.766 
2 2 6050 0.353 
1 2 0.653 1.08 
2 2 6.63 0.4 

Student’s 95 % Upper 

t-Distribution Tolerance 

Coefficient Limit - ug/L 

6.314 4370 

6.314 119 

6.314 1.32 * 

6.314 17587 * 

6.314 52.83 * 
6.314 80.81 * 

6.314 1790 x 
6.314 4780 

6.314 843 

6.314 0.17 * 

6.314 32.29 * 

6.314 5819 * 
6.314 92710 
6.314 4.31 * 

6.314 146 

Notes: 
(11 Background statistics are calculated using the EPA default lognormal distribution (too few samples to 

statistically verify type of distribution). 
(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain 

95 % of all data points from the background population. 
(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes 

from a population with a different distribution and higher concentrations than the background data. 

(“1 The EPA Region II test (2X background arithmetric mean) is shown because the tolerance limit is impractical 

(large uncertainties are caused by too few samples and a high lognormal standard deviation). 
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TABLE l-6 
Statistical Evaluation of Background Groundwater Metals Data 

Fill and Englishtown Formation 

CT0 231, NWS Earle, Colts Neck, New Jersey 

Substance 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium, Total 

Cobalt 

Iron 
Magnesium 

Manganese 

Mercury 
Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Background Mean or Standard Deviation Student’s 95 % Upper 

Distribution No. of No. of Geometric Mean or Log Standard t-Distribution Tolerance 

Type Used Detects Results ug/L Deviation Coefficient Limit - ug/L 

Lognormal 3 3 1660 0.23 2.92 3610 

Lognormal 1 3 2.4 0.652 2.92 21.6 

Lognormal 3 3 49 0.472 2.92 241 

Lognormal 2 3 0.385 2.25 2.92 5.84 * 

Normal 3 3 2.65 3.77 2.92 15.4 

Normal 3 3 19000 7040 2.92 42760 

Lognormal 1 3 0.637 0.473 2.92 3.14 

Lognormal 3 3 a.44 1.03 2.92 30.98 * 

Lognormal 3 3 7880 2.21 2.92 123637 * 
Lognormal 3 3 12900 0.363 2.92 43930 

Lognormal 3 3 1590 0.73 2.92 18580 

Lognormal 1 3 0.0056 1.78 2.92 0.06 * 
Lognormal 3 3 11.9 1.23 2.92 54.73 * 

Lognormal 3 3 3380 0.103 2.92 4790 

Lognormal 3 3 49500 0.991 2.92 134326 * 

Lognormal 1 3 0.468 0.741 2.92 5.68 

Lognormal 2 2 24.2 0.348 6.314 355 

Notes: 

(1) Background statistics are calculated assuming the EPA default lognormal distribution, except where this assumption is statistically 

improbable in cases where a normal distribution assumption is not improbable (based on the W-test using a P level of 0.05). 
(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain 95 % of all &~a points 

from the background population. 

(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes from a population with a different 

distribution and higher concentrations than the background data. 
(*) The EPA Region II test (2X background arithmetric mean) is presented for this metal because the tolerance limit is impractical 

(large uncertainties are caused by too few sampling points along with a moderate to high lognormal standard deviation). 
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1.3.1.7 Background Surface Soil Statistical Analysis 

In order to compare site-related metals concentrations found during RI sampling to facility-wide naturally 

occurring (background) surface soil concentrations, a statistical evaluation was performed as described in 

Section 2.4.6.1. Table l-7 presents a summary of the statistical evaluation of background surface soil 

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

1.3.1.8 Background Subsurface Soil Statistical Analysis 

In order to compare site-related metals concentrations found during RI sampling to facility-wide naturally 

occurring (background) subsurface soil concentrations, a statistical evaluation was performed as described in 

Section 2.4.6.1. Table 1-8 presents a summary of the statistical evaluation of background subsurface soil 

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

1.32 Site 4 

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 hazardous wastes, Site 4 was recommended for a confirmation 

study. The 1986 site inspection (SI) 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 compounds (VOCs), semivolatile organic 

compounds (SVOCs), and elevated levels of metals and Aroclor 1260 (1.4 mg/kg). No other polychlorinated 

biphenyl (PCB) or pesticide compounds were found. The surface water samples were analyzed for VOCs 

and total petroleum hydrocarbons (TPH). No VOCs were detected that were not also identified in blanks. No 

TPH was detected. 

1.3.2.2 Phase I Remedial Investigation 

Phase I RI/FS activities were conducted by Weston in 1993 at NWS Earle. The OU-1 , OU-2, and OU-3 sites 

were included for investigation. The RI/FS 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 

DOGS/NAVY/7452/01 7011 1-23 



TABLE 1-7 

Statistical Evaluation o-i’ t3ackg;mnd Surface Soil Metals Data 

CT0 231, NWS Earle, Colts Neck, New Jersey 

Background 

Distribution 

Type Used 

Normal 

Mean or 

Geometric Mean 

mglkg 
3080 

Standard Deviation 

or Log Standard 
Deviation 

1680 

Student’s 

t-Distribution 

Coefficient 

2.353 

95 % Upper 

Tolerance 

Limit - mglkc 

7510 

Metal No. of No. of 

Detects Results 

Aluminum 4 4 

Antimony 0 4 - _ - 
Arsenic 4 4 6.71 

Barium 4 4 11.3 

Beryllium 1 4 0.112 

Cadmium 1 4 0.333 

Calcium 4 4 144 

Chromium 4 4 34.5 

Cobalt 2 4 1.58 

Copper 4 4 5.03 

Iron 4 4 26200 

Lead 4 4 11.4 

Magnesium 4 4 289 

Manganese 4 4 64.2 

Mercury 4 4 0.0724 

Nickel 2 4 2.59 

Potassium 4 4 358 

Selenium 2 4 0.516 

Silver 2 4 0.345 

Sodium 4 4 39.2 

Thallium 2 4 0.82 

Vanadium 4 4 29.4 

Zinc 3 4 4.69 

Notes: 

(1) Background statistics are calculated assuming the EPA default lognormal distribution, except where this assumption is statistically 

improbable in cases where a normal distribution assumption is not improbable (based on the W-test using a P level of 0.05). 

(2) The tolerance limit defines the concentration range that, on the average, is estimated to contain 95 % of a!l data p~:nrs 

from the background population. 

(3) If a site-related sample exceeds the tolerance limit, statistical evidence suggests the sample comes from a populatlun with a different 

distribution and higher concentrations than the background data. 

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

- - - 

Normal 

Normal 

Lognormal 

Normal 

Lognormal 

Normal 

Normal 

Normal 

Normal 

Lognormal 

Normal 

Normal 

Lognormal 

Normal 

Lognormal 

Normal 

Normal 

Normal 
Normal ’ 

Lognormal 

Lognormal 

_ _ _ 

6.17 

13.6 

1.48 

0.159 

1.47 

27.7 

2.29 

3.83 

26500 

1.35 

233 

101 

0.798 

3.12 

0.922 
0.308 

0.237 

32 
0.74 

0.731 
1.74 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 

2.353 
2.353 

2.353 

2.353 

2.353 
2.353 

23 

47.1 

5.55 l 

0.751 

6810 l 

107 

7.61 

15.1 

95800 , 

397 * 

901 

329 

0.591 

10.8 

4050 

1.33 
0.967 

123 

2.77 

201 
461 l 
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TABLE l-8 

Statistical Evaluation of Background Subsurface Soil Metals Data 

CT0 231, NWS Earle, Colts Neck, New Jersey 

Metal 

Aluminum Normal 
Arsenic Normal 
Barium Normal 
Beryllium Lognormal 
Cadmium Normal 
Calcium Normal 
Chromium Normal 
Cobalt Normal 
Copper Normal 
Iron Normal 
Lead Normal 
Magnesium Lognormal 
Manganese Normal 
Mercury Normal 
Nickel Normal 
Potassium Lognormal 
Selenium Normal 
Silver Normal 
Sodium Normal 
Thallium Normal 
Vanadium Lognormal 
Zinc Normal 

Background 

Distribution 

Tvoe Used 

No. of No. of 

Detects Results 

8 8 
8 8 
8 8 
2 8 

1 8 
8 8 
8 8 
4 8 
8 8 
8 8 
8 8 
8 8 

8 8 
8 8 
4 8 
7 8 
2 8 
2 8 
8 8 
4 8 
8 8 
6 8 

Mean or Standard Deviation Student’s 95 % Upper 
Geometric Mean or Log Standard t-Distribution Tolerance 

mg/kg Deviation Coefficient ..imit - mg/kg 

2690 1580 1.895 5870 
6.64 5.21 1.895 17.1 
8.96 10.2 . 1.895 29.5 

0.0738 1.4 1.895 1.22 
0.288 0.115 1.895 0.52 

289 286 1.895 864 
27.4 22.9 1.895 73.4 
1.38 1.66 1.895 4.73 

4.33 3.42 1.895 11.2 
20400 19400 1.895 59500 

12.2 13.6 1.895 39.5 
172 1 ,I 1 1.895 1600 

46.3 71.1 1.895 189 

0.0648 0.0523 1.895 0.17 

2.38 2.45 1.895 7.3 

276 1.15 1.895 2780 

0.397 0.239 1.895 0.877 

0.256 0.182 1.895 0.622 
39.7 31.7 1.895 103 

0.688 0.529 1.895 1.75 

27.7 0.622 1.895 96.7 
15.7 17.2 1.895 50.2 

Notes: 
(I) Background statistics are calculated assuming the EPA default lognormal distribution, except where this assumption is statistically 

improbable in cases where a normal distribution assumption is not improbable (based on the W-test using a P level of 0.05). 

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

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

mglkg) were detected in a sample from 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 

TCL/TAL 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 uglL in MW4-05 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 ugll, 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, was detected in MW4-02 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, 
/- 

MW4-02 and MW4-05, relative to the upgradient well, MW4-04. 

1.3.2.3 Phase II Remedial Investigation 

B&R Environmental conducted Phase II 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-I, OU-2 and OU-3. Activities performed during this investigation of OU-I, OU-2, and OU-3 sites 

are summarized below. 

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 

. Measurement of static-water levels in the wells T--l 

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

1.324 Summary of 1995 RI Results 

Site 4 is an open area surrounded by woodlands. The landfill 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 Macassar 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 MW4-06. 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. A figure showing Site 4 in relation to the surroundings has 

been placed at the end of this section. 

1.3.2.4.1 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 0.5foot reddish- 

yellow clay seam was penetrated in one of the borings. 

Hydrogeology 

Groundwater in the Cohansey aquifer beneath the site occurs under unconfined conditions. Static-water-level 

measurements and water-table elevations were recorded in August and October 1995. Groundwater contour 

maps are presented in Figures l-6 (August) and l-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. 
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The hydraulic conductivity calculated for MW4-04 is 4.48 x IO” cm/set (1.27 ft/dayj. 

1.3.2.4.2 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. Tables l-9 and I-IO compare the results at background samples to samples collected at Site 4. 

The Site 4 sediment analyses included chemical oxygen demand (COD), chlorides, moisture, nitrates, TOC, 

and total phosphorus 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 l-8 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 (Table 1-I 1). 

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 and 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 sample 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 (Table ‘l-12). 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 background groundwater 

samples (Table 1-12). Hydropunch samples indicate that VOCs had not migrated vertically in measurable 

quantities. The Site 4 groundwater sample analyses included 
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TABLE 1-9 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 4 

NWS EARLE, COLTS NECK, NEW JERSEY 

(mglkgl 

BACKGROUND SITE-RELATED 

FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVE DETECTION BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD CONCENTRATION 

ALUMINUM 313 839 - 3940 5492.67 l/l 1030 1030 NO 1030 

ARSENIC 213 2.4 - 6.2 5.95 l/l 0.81 0.81 NO 0.81 

BARIUM 313 3.9 - 10.6 14.07 I/ 1 10.8 10.8 NO 10.8 

CALCIUM 313 179 - 518 685.33 II 1 334 334 NO 334 

CHROMIUM 313 4.3 - 56 43.13 l/l 1.8 1.8 NO 1.8 

COPPER 313 1.5 - 13 12.47 I/ 1 1.6 1.6 NO 1.6 

IRON 313 220 - 7650 6570.67 l! 1 1710 1710 NO 1710 

LEAD 313 4.6 - 34.3 30.60 II 1 9.3 9.3 NO 9.3 

MAGNESIUM 313 60.7 - 256 306.47 II 1 65.2 65.2 NO 65.2 

MANGANESE 313 4.6 - 9.2 13.80 II 1 24.2 24.2 YES 24.2 

SODIUM 313 26.6 - 116 115.27 l/l 50.1 50.1 NO 50.1 

VANADIUM 313 5.9 - 42.7 36.93 II 1 3 3 NO 3 
ZINC 313 14.2 - 26.9 37.33 II 1 4.4 4.4 NO 4.4 

Note: Selected COPCs are indicated in boldface type. 
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TABLEI-IO 
OCCURRENCEAND DISTRlt!UTIONOFlJRGAiUICSINSEDlMENTATSITE04 

NWSEARLE.COLTSNECK,NEWJERSEY 

(uglkgl 

BACKGROUND SITE.RELAlED- 

FREClUENCYOF RANGEOF REPRESENTATIVE FREQUENCYOF RANGEOF REPRESENTATIVE 
SUBSTANCE DETECTION POSITIVEOETECTION CONCENTRATION DETECTION POSITIVE DETECT:'I"I, CONCENTRATION 

NITROBENZENE NOTDETECTED 1 I1 66 1 66 - 
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TABLE l-11 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 4 

NWS EARLE. COLTS NECK, NEW JERSEY 

lmgfkg) 

BACKGROUND SITE-RELATED 
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > 

SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD? 

ALUMINUM” 11 / 11 287 - 7870 5097.82 616 lo7 - 2690 1229.67 NO 
BARIUM Ill 11 2.6 - 518 229.60 61 6 12.6 - 961 256.17 YES 
BERYLLIUM” 41 11 0.21 - 1.6 0.49 21 6 0.75 - 1.6 0.43 NO 
CADMIUM’ 51 11 0.6 - 1.9 1.21 41 6 0.44 - 0.84 0.49 NO 
CALCIUM 11 I 11 506 - 17200 8306.55 61 6 506 - 55000 iia41.00 YES 
CHROMIUM NOT DETECTED 31 6 1.3 - 5.4 1.76 YES 
COBALT 61 11 0.7 10.1 4.06 21 6 0.69 - 1.1 0.50 NO 

COPPER* 91 11 0.79 - 13.5 6.53 6l 6 I la.3 - 5.62 NO 
IRON 11 I 11 153 - 7690 4197.09 61 6 75.3 - 20900 5001.55 YES 

LEAD” 31 11 2.1 - 3 2.44 31 6 2.4 - 3 1.68 NO 

MAGNESIUM 11 I 11 273 - 27400 8449.64 61 6 273 22000 4436.33 NO 

MANGANESE 11 / 11 3.3 - 65 46.18 61 6 12.8 306 - 69.77 YES 

MERCURY Ill 11 0.005 - 0.12 0.12 61 6 0.005 0.079 - 0.03 NO 

NICKEL 101 11 0.81 - 25.5 ii.98 51 6 1 4.6 - 2.15 NO 

POTASSIUM 11 I 11 350 - 3245 2810.55 6l 6 350 9080 - 2214.33 NO 

2 SODIUM 11 I 11 1850 - 11650 8449.09 
c!d 

61 6 2290 - 5210 3393.33 NO 

VANADIUM 101 11 0.69 - 42.25 16.48 2 II6 7.1 1.44 NO 
ZINC” 61 9 3.7 - 348 17R 61 r;l R A 668 Ifif Fr, tJn 

REPRESENTATIVE 

CONCENTRATION 

2690 

580.96 

1.6 
0.84 

29314.88 

3.35 

0.77 

11.43 

11849.29 

3 

11522.02 
165.10 

0.079 

4.6 
5008.89 

4431.78 

7.1 
26-4 17 

Note: Selected COPCs are indicated in boldface type. 

* - Indicates COPCs eliminated based on amended risk assessment. 
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TABLE 1-12 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE !I4 

NWS EARLE, COLTS NECK, NEW JERSEY 
WL) 

BACKGROUND SITE-RELATED 
FREMJENCY OF RANGE OF REPRESENTATIVE FREQUENCY OF 

1 
RANGE OF REPRESENTATIV 

SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION ‘i 

1,2-DICHLOROETHENE(TOTALl NOTDETECTED 216 19 . 25 25 
CHLOROFORM NOTDETECTED l/6 i 1 

TRICHLOROETHENE NOTDETECTED 216 1 - 55 29.78 
VINYLCHLORIDE NOTDETECTED 3 3 
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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 tl-,a? 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 16,200 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 (Table 1-13). 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 (Table 1-13). 

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 (Table 1-14). 

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 l-8 shows 

sample locations and concentrations of compounds that exceed ARARs and TBCs. 

1.3.2.4.3 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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TABLE I-13 
OCCURRENCE AND DlSTRlBUTlON OF INORGANICS IN SURFACE WATER AT SITE 4 

NWS EARLE, COLTS NECK, NEW‘JERSEY 

lugILl 

Note: Selected COPCs are indicated in boldface type. 
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TABLE1-14 
OCCURRENCE AND DlSTRIBUTlDNOFORGANlCSINSURFACEWATEt?XTSl~E04 

NWSEARLE,COLTSNECK,NEWJERSEY 
k4J/ll 

- 
tiAL-U s-1tlJ 

FREQUENCYOF RANGEQF REPRESENTATIVE FREQUENCYOF RANGEd REPRESENTATIVE 
SUBSTANCE DETECTION POSITIVEDETECTION CONCENTRATION DETECTION POSITIVEDETECTION CONCENTRATION 

IN l/l 0 OG23 
BIS(Z-ETHYLHEXYLIPHTHALATE NGTDETECTED 1 I1 -26 ' 

IN I 111 r 
I . L 0.0008 
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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 landfill 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 ,I-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 1993 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 portion 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. 

1.3.2.4.4 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 IE-04, the upper end of the target acceptable risk range. However, 

the RME estimate for the future residential 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 1 E-04 to 1 E-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. 

f----Y 

RME estimates for noncarcinogenic Hazard Indices (HIS) 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 .O 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. 
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1.3.2.4.5 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 concern. 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. 

1.3.3 Site 5 

1.3.3.1 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. 

1.3.3.2 Phase I 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 (117 mg/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 MW5-08 (an upgradient 

well). Beryllium, chromium, cadmium, and, to a lesser extent, lead, were detected in samples from several 

wells. Lead and chromium levels were highest in the sample from MW5-06. VOCs, including DCE, TCE, 

and benzene, were also detected in the sample from MW5-06. Results of samples analyzed for landfill 
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parameters indicated elevated levels of sulfate. No distinction was made between the upgradient well (MW5- /9 

08) and downgradient wells for other landfill parameters. 

1.3.3.3 Phase II 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. 

1.3.3.4 Summary of Results 

Site 5 is characterized as an open area moderately vegetated 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 thickness 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 south 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. 

1.3.3.4.1 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. 

Hvdroaeoloay 

Based upon the boring log descriptions, well MW5-06 penetrated the Kirkwood Formation, wells MW5-02, 

MW5-03, MW5-05, MW5-07, and MW5-08 penetrated both the Kirkwood and Vincentown Formations, and 

wells MW5-01 and MW5-4 penetrated the Vincentown 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 l-9 (August 1995 levels) and I-IO (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 conductivity’s calculated for MW5-02 (Kirkwood and 

Vincentown Formation), MW5-06 (Kirkwood Formation), and MW5-07 (Vincentown Formation) are 3.18 x 

IO4 cm/set (0.90 fUday), 6.46 x 1 OA cm/set (1.83 ft/day), and 2.08 x 1 OA cm/set (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. 

1.3.3.4.2 Nature and Extent of Contamination 

Eight site-related groundwater samples (05 GW 01 through 05 GW 08) were collected at Site 5. Figure l-l 1 

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. 

lnoraanics 

Aluminum, cadmium, and cobalt were detected in sample 05 GW 07 at levels greater than background 

(Table I-15). Iron and cadmium were also detected at levels greater than background in 05 GW 06, and 

aluminum was detected at levels greater than background in 05 GW 02. Beryllium was detected at levels 

greater than background but near the instrument detection limit in sample 05 GW 07 (1.6 ug/L). 

DOCS/NAW17452/017Ol1 1-42 



II 
B, 

FREQUENCY OF 1 RA 

ACKGROUND SITE-RELATED 
NGE OF 

r 

2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > REPRESENTATIVE 
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AI~UMINIIM I 11 I 11 I 7R-l - 1F11n 5097.82 81 8 468 42000 7829.38 YES 17212.11 

4.05 II 8 5.3 2.11 NO 2.94 

229.60 81 8 11 - 65.5 
30.83 NO 55.31 

0 49 4/ A n77-11 n ?? t4l-t n CA I 

..* . . _“I ,“I” 

ARSENIC 1 Ill 5.8 - 5.8 

BARIUM 11 / 11 2.6 - 518 
BERYLLIUM” 41 11 0.21 - 1.6 -. .- ., I -.L- I.. “.Y.J I”” “.Y” 
CADMIUM 51 11 0.6 - 1.9 1.21 71 8 0.51 - 7.5 2.46 YES 4.51 
CALCIUM 11 I 11 506 - 17200 8306.55 81 8 855 - 10300 3893.13 NO 10300 
CHROMIUM NOT DETECTED - 

4.06 
81 8 4.7 33.4 11.34 YES 17.93 

COBALT 61 11 0.7 - 10.1 5/ 8 3.8 - 29.6 7.84 YES 14.58 
COPPER* 9/11 ’ 0.79 - 13.5 6.53 51 8 0.98 - 2 0.93 NO 1.79 
IRON 11 I 11 153 - 7690 4197.09 81 8 331 - 59200 10316.75 YES 23714.16 
LEAD 31 11 2.1 -3 2.44 31 8 1.6 2.1 1.17 NO 1.78 
MAGNESIUM 11 I 11 273 - 27400 8449.64 81 8 1170 - 6720 2792.50 NO 5497.59 
MANGANESE 11 / 11 3.3 - 65 46.18 81 8 12.7 - 302 100.51 YES 302 
MERCURY l 11 I 11 0.005 - 0.12 0.12 81 8 0.012 - 0.13 0.07 NO 0.13 
NICKEL 101 11 0.81 - 25.5 11.98 71 8 2.6 - 102 25.68 YES 47.62 
POTASSIUM 11 I 11 350 - 3245 2810.55 81 8 945 - 2850 1753.13 NO 2497.07 
SODIUM 11 I 11 1850 - 11650 8449.09 81 8 3920 - 33300 8970.00 YES 15693.76 

0 THALLIUM* 3 Ill 4- 5.1 5.15 31 8 3.9 - 5.6 2.95 NO 4.75 
VANADIUM 101 11 0.69 - 42.25 16.48 71 8 1.2 - 10.8 4.54 NO 10.80 

TABLE l-15 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GRDUNDWATER AT SITE 5 

NWS EARLE, COLTS NECK, NEW JERSEY 

lug/L) 

Note: Selected COPCs are indicated in boldface type. 
l - Indicates COPCs eliminated based on amended risk assessment. 
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Thallium was detected at low levels in 05 GW 01 and 05 GW 02 but was not found in background samples. 

Oraanics 

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 (Table 1-16) 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 MW5-06 (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). 

1.3.3.4.3 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 chlorinated 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 

solubility’s, vapor pressure, and air-water partition coefficients (Henry’s law constant). These compounds 

are characteristically mobile in the environment (either through soil gas migration or groundwater transport). 

lnorganics detected in the groundwater at levels above background were aluminum, arsenic, beryllium, 

cadmium, cobalt, and thallium. 
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TABLE1-16 
OCCURRENCEANOOlSTRlBUTlONOFORGANlCSINGROUNOWATERATSlTE5 ,f--Y 

NWSEARLE,COLTS NECK,NEWJERSEY 
(uglll 

h.2-DICHLOROETHENE (TOTAL) t NOT DETECTED 1 

BACKGROUND SITE-RELATED 
FREQUENCYOF RANGEOF REPRESENTATIVE FREGUENCYOF RANGEOF REPRESENTATIVE 

SUBSTANCE OETECTION POSITIVEDETECTION CONCENTRATION DETECTION POSlTlVEDETECTION CONCENTRATION 

1,2-DICHLOROETHANE NOTDETECTED 218 z-3- 3 

BiNZENE NOTDETECTED 

I I 

. 1 1 218 218 

2.5 

2-3 7.34 3 
CHLOROFORM 1 NOTDETECTED 1 I 118 I 22 I 
ETHYLBENZENE NOTDETECTED I 118 2 2 

METHYLENECHLORIDE NOTDETECTED 118 2 2 
1 NOTDETECTED 1 I I 218 2-4 4 

VINYL CHLORIDE 1 NDTDETECTED ( - 118 2 2 
XYLENEITOTALI I. 

I 
1IR 4 4 

I 1-1 

OREGW05T.XLS 2121196 lo:36 AM 

l-48 



FtNAL 

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. 

1.3.3.4.4 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 (groundwater) exposure scenario is greater than lE- 

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 

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 1 E-04 to 1 E-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. Iron 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). 

1.3.3.4.5 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. Vegetation in the forested wetland is dominated by red maple 

and blackgum, and standing water in the wetland is rarely present. 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 i. 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. 
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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 bir-‘- f- .A .uund *:n ti:e 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 RllFS 

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, but 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. 

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 placed 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. 
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1.3.4 Site 19 

1.3.4.1 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. 

1.3.4.2 Phase I 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 samples 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 from later 

rounds. Metals were detected at all monitoring wells. Chromium, lead, and antimony exceeded primary 

drinking water standards. 

It was clear from the Phase I RI results of surface soil/sediments in the process discharge settling basin 

(where paint wastes were disposed) and in the drainage ditch emptying from it that concentrations of metals, 

notably lead,‘were above regulatory levels and would require removal. The Phase II RI was implemented to 

determine the outer extent of contamination to facilitate planning for removal. 
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1.3.4.3 Phase II 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. 

1.3.4.4 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 ditch runs from the depression to the west, toward a wetlands area. 

General groundwater flow direction is toward the west. 

1.3.4.4.1 Site Geology, Hydrogeology, and Hydrology 

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 

Formation was removed by erosion, it is possible that the soil borings penetrated the underlying Vincentown /f- 

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 
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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. 

Hydroaeoloav 

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 lOA 

cmlsec (1.96 Friday) and 1.06 x 1 Oe3 cm/set (3.00 ft/day), respectively. 

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. 

1.3.4.4.2 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 (Table 1-17 and l-18). Figure 1-14 shows sample 

locations and concentrations of compounds that exceed ARARs and TBCs. 

Sediment 

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 (Table 1-19). Aluminum, iron, manganese, 

and vanadium were detected at levels slightly greater than background (Table 1-19). 
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TABLE 1-17 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SUBSURFACE SOILS AT SITE 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

Imglkg) 

BACKGROUND I SITE-RELATED 
FREQUENCY OF 1 RANGE OF I 2 X AVERAGE 1 FREQUENCY OF 1 RANGE OF I AVERAGE 1 MEAN > 1 REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVE DETECTION BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD CONCENTRATION 
ALUMINUM 01 8 675 - 5310 5370.00 919 562 - 3610 1551.89 NO 2496.73 
ANTIMONY NOT DETECTED 219 i-l7 _ 27 15 R R7 YFS 10.44 
ARSFNIC R/ R ‘I 16 ,*a l-4 79 7, cl . . . . - -._. - 

BARIUM 

BERYLLIUM* 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT* 

COPPER* 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY * 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 
SODIUM 

THALLIUM 
VANADIUM 
ZINC 

-., I_.._ -.-, -- 

- . . - .._I . . . , “.h... I, 1 0.66 5.05 1.49 NO 2.43 
81 8 0.92 - 31 17.92 919. 3.3 - 303 122.39 YES 303 
21 8 0.12 - 0.28 0.28 919 0.12 - 0.245 0.16 NO 0.19 
ll 8 0.57 0.58 9l9 0.052 - 5.9 0.73 YES 1.93 
ai 8 28.6 - 799 577.55 919 68.6 532 330.07 NO 532 
81 8 4.7 - 59.5 54.73 919 6.4 - 528 73.29 YES 179.33 
418 . 0.75 - 5 2.77 519 0.15 - 6.2 0.79 NO 2.05 
8l 8 0.97 - 8.6 8.66 919 1.2 - 14.75 4.84 NO 7.32 
81 a 3745 - 62500 40871.25 919 874 - 4605 2423.22 NO 3657.94 
81 a 1.4 - 39.4 24.33 s/s 2.7 - 1345 156.07 YES 432.47 
81 8 48.5 - 619 504.05 s/s 61.3 - 436 177.37 NO 245.09 
81 8 2.6 - 214 92.51 519 1.4 - 2.9 2.66 NO 2.9 
81 8 0.03 - 0.17 0.13 719 0.014 - 0.19 0.04 NO 0.07 
41 8 1.8 - 7.2 4.75 919 0.32 - 1.95 0.69 NO 0.99 
71 8 95 - 792 793.35 919 58 - 495 222.79 NO 416.26 
21 8 0.57 - 0.93 0.79 II 9 0.71 0.33 NO 0.42 
21 8 0.37 - 0.67 0.51 219 0.14 0.23 0.10 NO 0.13 
81 8 17.5 - 94.8 79.35 s/s 66.3 192.5 145.31 YES 181.54 
41 8 0.7 - 1.9 1.38 319 0.77 - 1.1 0.52 NO 0.70 
81 8 11.05 - 64 64.71 s/9 3.9 - 11.15 6.38 NO 8.22 
61 8 1.1 - 50.7 31.35 919 2.2 7760 930.48 YES 2518.16 

Note: Selected COPCs are indicated in boldface type. 
* - indicates COPCs eliminated based on amended risk assessment. 
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TABLE 1-18 

OCCURRENCEAND OlSTRlBUTlONOFORGANlCSINSUBSURFACES2tLAT 2:': '9 
NWSEARLE,COLTS NECK,NEWJERSEY 

(uglkg) 

BACKGROUND SITE.RELATED 
FREDUENCYOF RANGEOF REPRESENTATIVE FREQUENCYOF RANGEDF REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVEDETECTION CONCENTRATION DETECTION POSITIVEDETECTIDN CONCENTRATION 

TETAACHLOROETHENE NOTDETECTED 418 4-4 4 
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alumxnum 
won 
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aluminum 9610J Ug/L~ 
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8. j Qwy 

,' 
,. ,-yBlzkBO5 ‘Bl I’ 

- - 

19660300-DW 

OMUllOCy 

oadmaum 
chhrlw~. hexavalsnt 

122&l mg/kg 
tlno 67305 mq/kq 

UtltllUO~ 

oadmlum 
42.8 mg/kg 

ohromwn, hexavalent 

2aTunv total 

&8 w;;; 

596 mg/kg 
1470J mq/kq 

zrno 87’ 
1, I/ J ’ 

90J rn$kg 

ooPP* 16.4 ug/L 
meroury a020 us/L 

196D01 

arsmnlo 
ohromlum. total 
lead 
bsnzo(a)anthraoerm 
bsnzoMp retno 

4905 ug/kg 

benzoibff uorsnthena r 
5605 ug/kg 

bsnto(g,h,r)p#y1en~ 
5805 ug/kg 

benzolklfluoranthenc 
j;;J ug/lkg 

9 
ohqaene 860” ugrrrg 
mckno(l.2.3~od$yrens 3605 ug/ka 
PYS- 
4,4’-000 

‘633fJ; w 
A A*-nnc 13 am 7,-v YYb 
4,4’-ODT 

!J, :d 

3 
-/kg 

Wkg 
BYI\ ug/kg 
38.05 ug/kg 

19GW07 

alumnum 
mtamony 
m%mnlO 
cadmrum 

ccl 
thallium 

I LFGFNn 
8 MONITORIffi WELL LOCATION 

‘&’ SURFACEWATER AN0 SEOIHENT SAMPLE LOCATION 

8 SOIL BORING LOCATION 

. SJBSUAFACE SOIL SAMPLE LOCATION MaNO AUGER) 

ALL WETLANOS 

.- --_ WETLANDS DELINEATION SOLRCE NJOEP (SEE SECTION 1.5: I 
I .- DRAINAGE DITCH 

- DLG STREAM COVERAGE SOURCE: USGS RESTON. VA 

GURF 1-14 
TF 19 - PCIINT f?HIP AND SI u DISPOSAL ARFq 

I-58 
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TABLE l-19 
OCCURRENCE AND DlSTRlEUTlON OF INORGANICS IN SEDIMENT AT SITE 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

lmglkg) 

BACKGROUND SITE-RELATED 
FREGUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF 

SUBSTANCE 
AVERAGE 

DETECTION 
MEAN > REPRESENTATIVE 

POSITIVE DETECTION BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD CONCENTRATION 
ALUMINUM 313 839 3940 - 5492.67 111 12600 
ARSENIC 

12600 YES 12600 
213 2.4 6.2 - 5.95 I/ 1 26 

BARIUM 
26 YES 26 

313 3.9 10.6 - 14.07 Ii 1 11.9 BERYLLIUM 11.9 NO l/3 11.9 
0.57 0.67 l/l 1.3 CALCIUM 1.3 313 YES 1.3 

179 518 
- 

685.33 111 427 CHROMIUM 427 NO 313 427 
4.3 56 

- 
43.13 I! 1 430 COPPER 430 313 YES 430 

1.5 13 
- 

12.47 1/ 1 14.2 IRON 14.2 YES 313 14.2 
228 7650 

- 
6578.67 Ill 45200 

LEAD 
45200 

313 
YES 45200 

4.6 34.3 - 30.60 II 1 60.3 60.3 
MAGNESIUM 

YES 60.3 
313 60.7 - 256 306.47 111 1820 

MANGANESE 
1820 YES 1820 

313 4.6 - 9.2 13.80 II 1 54.2 54.2 
MERCURY 

YES 54.2 
II 3 0.068 0.05 111 0.076 0.076 

POTASSIUM 
YES 0.076 

213 86.1 681 - 589.40 II 1 5500 5500 

SODIUM 

YES 5500 

313 26.6 - 116 115.27 111 109 109 
VANADIUM 

NO 109 
313 5.9 - 42.7 36.93 l/l 210 210 

ZINC 
YES 210 

313 14.2 26.9 - 37.33 II 1 36.9 36.9 NO 36.9 

Note: Selected COP& are indicated in boldface type. 
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PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

and fluoranthene were detected in background sediment samples at a range from 14C ug/kg to 1,800 ug/kg 

(Table I-20). 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 chlordane). 

Toluene was detected in the site-related sample at 5.8 ug/kg and in a background sediment sample at 480 

ug/kg (Table I-20). 

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, MWI 9-07, which is located 

adjacent to the drainage ditch approximately 60 feet south-southwest of the former disposal area (Table l- 

21). Barium and zinc were detected at levels greater than background in monitoring well MW19-03. 

Extensive effort, using both NWS Earle area-specific/formation-specific data and information from the 

literature on the subject, was performed to evaluate the significance of metals in the groundwater (see 

Section 31 of the RI report). Although metals concentrations found in two wells at Site 19 may not exceed 

natural background after taking into account the presence of suspended solids (metals undissolved in the 

sample) and natural variability of site soils and hydrologic conditions which determine metals concentrations 

in local groundwater, it has been assumed that the metals found in groundwater are site related, and 

therefore, the proposed remedial alternatives must consider groundwater issues. 

f-” 

Surface Water 

One surface water sample was 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 (Table l-22). Beta-BHC (0.0068 

ug/L) and endosulfan I (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 (Table l-23). 

1.3.4.4.3 Contaminant Fate and Transport 

Hexavalent chromium was found at an elevated level in one near-surface 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 substantially greater 

chromium levels at one location, are not viewed as representing only dissolved metals and are suspected to ,P-., 

reflect a high level of suspended solids. Chromium was detected at elevated levels in sediment from the toe 
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TABLE 1-20 
OCCURRENCEANDDlSTRlBUTlONOFORGANICSINSEDlMENTATSlTE1~ 

NWSEARLE,COLTSNECK,NEWJERSEY 
luglkg) 

BACKGROUND SITE-RELATED 

FREQUENCYOF RANGEOF REPRESENTATIVE FREDUENCYOF RANGEOF REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSITIVEDETECTION CONCENTRATION 
4,4'mlrl 213 na.71 71 7 13 5.5 . 330 330 
n 117 
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TABLE 1-21 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

b-w/kg) 

SUBSTANCE DETECTION 

BACKGROUND 

POSITIVE DETECTION 
2 X AVERAGE 

CONCENTRATION 

5097.82 

SITE-RELATED 

FREQUENCY OF RANGE OF MEAN > REPRESENTATIVE 
DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD CONCENTRATION 

aI ti Rrir-l- nfi1n 4071.-. ..- “-. I.-- 
7 74 VF9 I 5.31 

14.80 

G7 1 Nil 1 win nn il 

399.78 

Note: Selected COPCs are indicated in boldface type. 

* - Indicates COP& eliminated based upon amended risk assessment. 
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TABLE 1-22 
OCCURRENCE AND DlSTRlBUTlOti OF INORGANICS IN SURFACE WATER AT SITE 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

(ug/Lt 

1 I BACKGROUND -..- ..-.. --.__ I 
I 

EITE-PEN \TE,, .s, I L-mILLr 
FREQUENCY OF 1 RANGE OF I 2 X AVERAGE 1 FREQUENCY OF 1 RANGE OF I A VERAGE 1 MEAN > 1 REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVE DETECTION BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD CONCENTRATION 
ALUMINUM 313 265 - 409 705.33 II 1 229 229 NO 229 
BARIUM 313 16.3 - 34 53.73 l! 1 24.9 24.9 NO 24.9 
BERYLLIUM 213 0.22 - 0.33 0.41 I/ 1 0.15 0.15 NO 0.15 
CALCIUM 313 462 - 10100 9128.00 II 1 5470 5470 NO 5470 
COPPER 213 1.1 - 9.8 7.40 II 1 16.4 16.4 YES 16.4 
IRON 313 160 - 702 1040.00 111 1140 1140 YES 1140 
LEAD I/ 3 4.4 3.43 l/l 3.1 3.1 NO 3.1 
MAGNESIUM 313 369 - 2770 2525.33 II 1 1490 1490 NO 1490 
MANGANESE 313 14 - 55.5 59.93 II 1 11.9 11.9 NO 11.9 
MERCURY 213 0.023 - 0.028 0.04 II 1 0.02 0.02 NO 0.02 
NICKEL 313 2.1 - 7.1 8.60 II 1 1.2 1.2 NO 1.2 
POTASSIUM 213 251 - 1850 1482.33 II 1 499 499 NO 499 
ZINC 313 7.6 - 29.4 32.67 II 1 22 22 NO 22 

Note: !hlected COPCs are indicated in boldface type. 
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TABLE 1-23 

OCCURRENCE AND DISTRIBUTION OF DRGANICS IN SURFACE WATER AT Slit 19 

NWS EARLE, COLTS NECK, NEW JERSEY 
b!JlLl 

BACKGROUND I SITE-RELATED’- 
FREQUENCY OF RANGE OF REPRESENTATIVE FREDUENCY OF RANGE OF REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVE DETECTIDN CONCENTRATION DETECTION POSITIVE DETECTIDN CDNCENTRATIDN 

BETA-BHC NOTDETECTED 111 0.0066 - 0.0066 
ENDOSULFANI NOTDETECTED 1 111 0.001 I 0.001 

ORESWlST.XLS2l22l96 1:25 PM 
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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. 

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. 

1.3.4.4.4 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 IE-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 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. 

RME estimates for noncarcinogenic HIS 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 .O or contributed to the HI exceeding 1 .O for these exposure scenarios. The RME estimates 

of non-cancer risk from exposure to groundwater for the future industrial receptor are probably overly 

conservative because associated central tendency non-cancer His are less than 1.0. However, central 
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: tendency risk estimates for residential exposure to groundwater yielded HIS greater than 1.0 for the target 

organs liver, kidney, skin, and central nervous system (thallium and arsenic were the principai 23PCs). 

: 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 maximu:? 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 f-:pr: a population 

exposed under similar conditions. 

Because sampling was biased to fill in data gaps and questions remaining after ear!& 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. 

1.3.4.4.5 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 expected 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 

depression indicate that runoff is much more significant. 

The Phase II 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 MWI O-07, located approximately 60 feet south- 

southwest of the site. Slightly elevated levels of barium and zinc were detected 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 RI 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 background in the surface water sample, and low levels of two pesticides were detected. In the 
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sediment sample, a high concentration of chromium was detected, along with slightly elevated concentrations 

of aluminum, iron, manganese, and vanadium. Low levels of some organics, including some PAHs and 

pesticides, were also detected. Several sediment samples were taken in the depression and ditch as part of 

1993 RVFS 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 most 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 RVFS 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, upstream 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 confluence. 

1.3.5 Site 26 

1.3.5.1 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 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. 
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1.3.5.2 Phase I Remedial Investigation 

During the 1993 Weston RIIFS, 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. 

One monitoring well was installed near the percolation pit. Groundwater samples from all SI and RI/FS wells 

were collected and analyzed for TCLITAL 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. 

I .3.5.3 Phase II 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 
f--l 

. 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 static-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. 

1.3.5.4 Addendum Remedial Investigation 

B&R Environmental collected groundwater samples from 28 locations (26HPOl through 26HP28) between 

October 16 and 25, 1996. The samples were collected at multiple depths at each location. Sixty-four 

groundwater samples, including one field duplicate sample, were analyzed for TCL VOCs using a mobile 

laboratory. To confirm mobile laboratory results, 14 of the samples were also analyzed for TCL VOCs by 

IEA. 

Lithologic profiling was performed at eight locations (26CPT00, 26HP01, 26HP02, 26HP05, 26HP08, 

26HP10, 26HP21, and 26HP22) between October 16 and 25, 1996. The maximum depth of any profile was 

100 feet. 
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1.3.5.5 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, 

consisting of a grease trap and a cesspool-type leach tank approximately 10 ft. by 10 ft. and six feet deep, 

was used for process waste disposal. The bottom of the leach tank is situated about 3 to 4 feet above high 

water table level. The seasonal high groundwater table is approximately 10 to 14 feet below ground surface 

in the area. The sides of the leach tank appear to be porous, possibly partially constructed of cement block 

masonry units arranged on their sides for effective drainage. 

1.3.5.5.1 Site Geoloay. Hydrooeoloav. and Hydroloay 

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 IO feet, the Kirkwood Formation ranges 

between 60 to 100 feet in thickness. The soil borings are no more than 24 feet deep and the CPT lithologic 

profile locations are no more than 100 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 on CPT lithologic profiling, the 

upper approximate 25-foot section penetrated was a sand. Silty clay and clayey silt was penetrated from 

approximately 25 to 45 feet and sand was penetrated from approximately 45 to 70 feet. A clayey silt was 

penetrated from approximately 80 to 87 feet in one of the locations. Lithologic profile diagrams for the site 

are provided in Figures 1-15, 1-16, and 1-17. 

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. 

Hvdroaeoloav 

Groundwater in the Kirkwood aquifer beneath the site occurs under unconfined conditions. Groundwater 

contour maps are presented in Figures 1-18 (August 1995 levels) and 1-19 (October 1995 levels). The 
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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 

conductivity’s calculated for MW26-01, MW26-03, and MW26-04 are 3.85 x IO4 cm/set (1.09 ft/day), 1.92 x 

1 Oe3 cm/set (5.44 II/day), and 7.09 x 1 OA cm/set (2.01 ft/day), respectively. 

Based on pore pressure plots, the water table was encountered at approximately IO feet and a lower water 

bearing zone was encountered at approximately 43 feet bgs. The clayey silty zone penetrated between 

approximately 25 and 45 feet bgs shows a sharp rise in pre-pressure indicating this zone probably serves as 

a semi-confining layer. Two pieces of evidence corroborate the findings of the cone penetrometer pore 

pressure plots, confirming the presence of the semi-confining layer. Efforts to obtain groundwater samples 

using the direct-push sampler from within the clay and silt zone yielded no water, and the tool screen was 

found to be smeared with a plastic, clayey soil after attempts to obtain groundwater samples from the clay 

and silt zone. This indicates the possibility of clay soils. Also, the vertical distribution of chlorinated 

compounds detected in groundwater samples indicated contaminant concentrations orders of magnitude 

lower below the postulated clay layer than above it, indicating that the clay layer is acting as an aquitard. 

Hydroloav 

The septic system is surrounded 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 northwest. The East Branch of Mingamahone Brook is located approximately 

300 yards southwest of Site 26, and the site is in the Mingamahone Brook watershed. Depth to groundwater 

ranges approximately from IO to 14 feet below ground surface at Site 26. 

1.3.5.5.2 Nature and Extent of Contamination 

Subsurface Soils 

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 I-20 shows sample locations and concentrations of compounds that 

exceed ARARs and TBCs. 
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Concentrations of most metals in site-related subsurface soil samples were within the same ranges as 

background samples (Table l-24). 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 were 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 (26SBOl-95 

and 26SB02-95) TCE (2.OJ 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 New Jersey soil criteria (Table l-25). 

Groundwater 

Six site-related groundwater samples (26 GW 01 through 26 GW 06) were collected at Site 26. Figure I-20 

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 (Table l-26). Zinc was detected in four site-related groundwater samples (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. However, 

considering the natural acidity of pine barren soils and the fact that overlying soils also contained (normal) 

quantities of the same metals (e.g., barium), the relatively low levels of metals were concluded to not 

represent a serious threat to human health or the environment. 

TCE (1 ug/L to 1,700 ug/L) was detected in two groundwater samples collected at Site 26 (Table l-27). l,l- 

DCE (3 ug/L), 1,2-DCE (2,000 ug/L), chloroform (1 ug/L), and PCE (I ug/L) were each detected in one 

groundwater sample collected at Site 26. Sample 26 GW 01 contained the highest levels of TCE, l,l-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-I. Explosives were analyzed for but 

not detected in groundwater samples collected at Site 26. 

In order to confirm the levels of contamination exhibited in 26 GW 01, this well was sampled for VOCs during 

the 1996 RI Addendum. Results showed 1,2-DCE (300 ug/L), TCE (9,100 ug/L), and PCE (3 ug/L). 
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TABLE 1-24 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SUBSURFACE SOILS AT SITE 26 

NWS EARLE. COLTS NECK, NEW JERSEY 

lmglkgt 

BACKGROUND SITE-RELATED 
FREQUENCY OF RANGE OF 2 X AVERAGE FREQUENCY OF RANGE OF AVERAGE MEAN > REPRESENTATIVE 

SUBSTANCE DETECTION POSITIVE DETECTION BKGD CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 2 X BKGD CONCENTRATION 

ALUMINUM 81 8 675 - 5310 5370.00 61 6 557 - 3350 1655.83 NO 3350 
ANTIMONY NOT DETECTED 21 6 0.61 - 0.66 0.40 YES 0.55 
ARSENIC 818 1.35 - 14.4 13.29 41 6 0.59 - 3.1 1.32 NO 3.1 

BARIUM 81 8 0.92 - 31 17.92 61 6 1.1 - 213 37.38 YES 108.16 BERYLLIUM 2/B 0.12 - 0.78 0.28 6/ 6 0.13 - 0.36 0.16 NO 0.20 I 
CADMIUM 118 0.57 0.58 61 6 0.04 - 1.2 0.40 NO 0.80 
CALCIUM ai 6 28.6 - 799 577.55 61 6 28.7 - 169 88.92 NO 169 
CHROMIUM 818 4.7 - 59.5. 54.73 61 6 2.2 - 7.8 4.83 NO 7.8 
COPPER a/ 8 0.97 - 8.6 8.66 51 6 0.52 - 2.3 1 .oo NO 2.3 
IRON a/ 8 3745 - 62500 40871.25 61 6 961 - 6550 3220.17 NO 6550 
LEAD 81 8 1.4 - 39.4 24.33 61 6 0.55 - 2.3 1.36 NO 2.3 
MAGNESIUM 81 8 18.5 - 619 504.05 61 6 17.3 - 59 41.37 NO 59 
MANGANESE a/ 8 2.6 - 214 92.51 61 6 ncl7-ro “.d, I..3 

I 
‘) QG I ..r” hlrl 1 74 

MERCURY BIB 0.03 - 0.17 0.13 116 0.064 0.01 
NICKEL 4/B 1.8 - 7.2 4.75 61 6 0 34 - 0 78 -.-. -.._ I I l-.42 NO I 
PflTASSII IM 71 R A5 - 7Q7 793 I-45 51 lj 77.7 185 114.75 1 NO 1 185 

6 0.64 - 2.4 I 0.91 1 YES 1 2.4 

I.., .., . 

NO 1 0.03 II 

. - .,.I-.-... _, - I -- .-- I , --.-- - 

SILVER 2/B 0.37 - 0.67 0.51 41 
SODIUM BIB 17.5 - 94.8 79.35 61 6 98.6 - 160 130.43 
THALLIUM 4/B 0.7 - 1.9 1.38 31 6 0.7 - 0.92 0.59 
VANADIUM BIB Il.05 - 64 64.71 61 6 1.2 - 8.1 4.27 
ZINC 61 8 1.1 - 50.7 31.35 41 6 1.6 - 89.3 17.89 

Note: Selected COPCs are indicated in boldface type. 
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TABLE 1-25 

OCCURRENCE AND DlSTRlBUTlONOFORGANlCSIN SUBSURFACE 5iZ11A: SGEZE 

NWSEARLE,COLTSNECK,NEWJERSEY 

(uglkg) 

FREQUENCYOF RANGEOF REPRESENTATIVEFREQUENCYOF' RANGE OF REPRESENTATIVE 
SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSlTlVEDETECTlON CONCENTRATION 

1,2~DlCHLOROETHENE (TOTAL) NOTDETECTED 218 3- :%I 53.99 
METHYLENECHLORIDE NOTDETECTED II a 2. Ii 2 
TRICHLDROETHENE NOTDETECTED 218 2- 74 30.03 
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TABLE 1-26 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

(ug/L) 

FREQUENCY OF 1 RANGE OF I 2 X AVERAGE 1 FREQUENCY OF 1 RANGE OF I AVERAGE ‘RESENTATIVE 

SUBSTANCE DETECTION 1 POSITIVE DETECTION 1 CONCENTRATION DETECTION POSITIVE DETECTION 
e 

1 

1 MEAN > 1 REI 

CONCENTRATION 1 2 X BKGD? 1 - ALUMINUk. , .., . . I ..I, .V,” I ,,97.82 616 I 
I 

47R - 477 --I “_. I 
I 

ri3.r) R.? ---.-- I 
I 

NO ..- I 
I 

CONCENTRATION I 792.03 
BARIUM I 11 I 11 I 2.6 - 518 I 229.60 6 I 6 I , 1-J 7 _ +,I2 rv... w,u I , 7G7 7R ..UI.l.d I YFS . -- I 

I 
4Fiti xl .--.. - II 

3 A,-, II CADMIUM’ 51 11 0.6 - 1.9 1.21 41 6 0.42 - 4.4 1.04 NO -. .- 
CALCIUM 11 / 11 506 - 17200 8306.55 61 6 3540 - 17800 8440.00 YES 17800 
CHROMIUM NOT DETECTED 31 6 1.2 - 1.4 0.89 YES 1.40 
COBALT 61 11 0.7 - 10.1 4.06 51 6 0.92 - 5.8 2.69 NO 5.80 
COPPER” 91 11 0.79 - 13.5 6.53 61 6 0.81 - 13.8 6.22 NO 13.80 
IRON* 11 I 11 153 - 7690 4197.09 61 6 90.8 - 4740 1172.47 NO 2627.87 
LEAD* 31 11 2.1 -3 2.44 116 2.6 1.06 NO 1.92 
MAGNESIUM 11 I 11 273 - 27400 8449.64 61 6 636 - 2170 1415.50 NO 2170 
MANGANESE 111 11 3.3 - 65 46.18 61 6 3.3 - 155 62.23 YES 155.00 
MERCURY l 11 / 11 0.005 - 0.12 0.12 61 6 0.012 - 0.11 0.05 NO 0.11 
NICKEL 101 11 0.81 - 25.5 11.98 21 6 0.81 - 1 0.55 NO 0.94 
POTASSIUM 11 I 11 350 - 3245 2810.55 61 6 362 - 3640 1385.17 NO 3640 
SILVER NOT DETECTED I/ 6 3.3 0.94 YES 3.06 
SODIUM 11 I 11 1850 - 11650 8449.09 61 6 2360 - 12500 4875.00 NO 8019.92 
VANADIUM 101 11 0.69 - 42.25 16.48 31 6 0.81 - 1.6 0.71 NO 1.60 
71NC* 61 9 3.7 - 348 178.61 51 6 100 - 326 202.69 YES 326 

Note: Selected COPCs are indicated in boldface type. 

l - Indicates COPCs eliminated based on amended risk assessment. 

RESIN26’ ..* $ 719196 9:50 PM 

I 



TABLE 1-27 

OCCURRENCE AND DlSTRlBUTlONOFORGANlCSINGROUNDWATERATSI:'i It 
NWSEARLE,COLTSNECK.NEWJERSEY 

(ug/L) 

Me..-..-. -. ^ 
BACKGROUND SITE4ECRTED 

FRECUJENCYOF RANGEOF REPRESENTATIVE FREQUENCYOF RANGioF REPRESENTATIVE 
SUBSTANCE DETECTION POSITIVEDETECTION CONCENTRATION DETECTION POSITIVEDETECTION CONCENTRATION -z=.-- 
l,l-OICHLOROETHENE NOTDETECTED 116 ;i 3 

1,2-OlCHLOROETHENE(TOTAL) NOTDETECTED 116 
^_ 

I <I 2000 

CHLOROFORM NOTDETECTED 116 1 1 

TETRACHLOROETHENE NOTDETECTED 116 I , 1 

TRICHLOROETHENE NOTDETECTED 216 '; . i - ? JO 856.35 
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To further delineate the extent of groundwater contamination at Site 26, samples were cofiected by direct- 

push methodology and analyzed in the field for VOCs. Confirmation samples submitted tz z ‘Qed-based lab 

indicated that the field results were reliable. VOCs detected in these samples showed ‘i-i,... ii? 39 samples 

(0.06 to 4,800 ug/L), 1, I-DCE in 32 samples (0.03 to 5 ug/L), 1, 2-DCE in 23 samples (0.1 to 1,400 ug/L), 

PCE in 20 samples (0.4 to 56 ug/L), methylene chloride in 11 samples (0.8 to 8 ug/L), eWoenzene in three 

samples (4 to 16 ug/L), carbon tetrachloride in two samples (0.002 ug/L), and xylene in one s:-mple (20 ug/L). 

In addition, carbon disultide was detected in seven of the eight confirmation samples (6 to 46 ug/L). Carbon 

disulfide was not a field parameter. 

f---Y 

The highest levels of contaminants are in the area of the process leach tank ano c+:+znd southward 

approximately 400 feet to sample location 26 HP 24, which was the farthest downgradient ss,mpling point for 

the site. The extent of horizontal migration may be further than this location, as evidenced by the highest 

levels of PCE at Site 26 (56 ug/L) and TCE (10 ug/L) at a level above ARARs. The highest levels of TCE at 

the site extend southwestward from MW26-01 to sample locations 26 HP 21 and 26 HP 22. In general, 

samples from each location showed higher levels of VOCs at depths above the semi-confining clay layer. 

Figures I-21a through I-21d show the groundwater TCE concentrations at varying depths below ground 

surface. Figures I-22a through I-22e show DCE concentration in groundwater at varying depths below 

ground surface. 
f-i 

Conceptual Site Model 

Figure l-24 shows the conceptual site model. Apparently, over a period of years, liquid process wastes 

containing chlorinated VOCs from industrial operations performed in Building GB-1 were disposed, by way of 

a drain in Building GB-I, to the process leach tank system. Liquid wastes would have passed through the 

permeable walls and bottom of the process leach tank to enter the subsurface soil environment. Chlorinated 

VOCs (DNAPLs) disposed in this way would have migrated down to the semi-permeable clay layer barrier. 

After encountering the clay layer barrier the DNAPL would have continued to migrate downward, but at a 

much slower rate. VOC compounds would also have migrated downgradient (to the southwest) with the slow 

rate of horizontal groundwater flow. 

1.3.5.5.3 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 
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levels in three groundwater samples, and cadmium and silver were detected in sample 26 GW 04 at low 

levels that are greater than background. 

Direct-push groundwater sampling analytical results indicate a plume of VOCs (approximate dimensions of 

400 feet by 160 feet) above GWQC exists in the shallow groundwater at Site 26 above the semi-confining 

“clay” layer. 

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, on the other hand, 

have a strong tendency to adsorb onto soil/sediment particles, a factor that greatly reduces their mobility. 

1.3.5.5.4 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 IE-04, the upper end of the target risk range. In addition, CTE cancer risks also 

exceeded IE-04. TCE and 1,1-DCE (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-DCE were the COPCs that exceeded 1 .O or contributed to the HI exceeding 

1.0 for these exposure scenarios. In addition, CTE 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. 

The estimated RME cancer risk for the future industrial employee and the future residential receptor exceeds 

IE-04, based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future residential 

receptor exceeds IE-04, based mainly on ingestion of groundwater. The estimated RME noncancer HI for 

the future industrial employee and the future residential receptor exceeds 1.0, based mainly on ingestion of 

groundwater. The estimated CTE cancer risk for the future industrial employee and the future residential 

receptor exceeds 1.0, based mainly on ingestion of groundwater. 
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1.3.5.5.5 Ecoloaical 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 exceller: l-sbitat for a wide 

variety of terrestrial organisms. No wetlands, other sensitive habitats, or threatened or en’:::->ered 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 edges 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 because of the relatively slow groundwater flow velocity. 

1.4 GROUNDWATER FATE AND TRANSPORT MODELING 
,/“\, 

As part of the FS, computer modeling of the contaminant plumes associated with each NWS Earle site 

was prepared to help assess the duration until the fate and transport of contaminants. The purpose of this 

modeling was to estimate the time period required for contaminant concentrations to diminish to 

background or state groundwater quality criteria as well as estimate the maximum anticipated contaminant 

levels within a specified compliance point. 

The modeling was prepared using the available RI hydrogeologic data, groundwater analytical results, and 

chemical properties derived through literature. Computer modeling was performed to assess the long- 

term impact of groundwater contamination and to assess the need for groundwater response actions. 

Modeling was performed using available data only. No site-specific equilibrium values were developed. 

Where site-specific data were not available, literature values were used for model input. 

Available metals data were used to develop estimates for Sites 4, 5, and 19. The representative metals 

concentrations developed for use in the risk assessment were employed as the input values for modeling 

at Sites 4 and 5. For Site 19, the MW19-05 and MW-19-07 data were used as input values, since these 

are believed to be more representative of contaminants associated with the settling pond. The available 

VOC data for Site 26 were sufficient for use in this initial modeling effort and, therefore, estimates of VOC 
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presence and associated concentrations were prepared. The modeling results are presented in Appendix 

i A and are discussed in Section 2 for each site. 

DOCSINAWff452/017011 l-97 



n 

“_“..“” - 

------ - 

I 



DRAFT FINAL 

c 2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGlES 

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 2.1 presents a preliminary listing of applicable or rel,evant and appropriate requirements 

(ARARs) and other guidance to be considered (TBCs) in the development of RAOs for the NWS 

Earle OU-I, OU-2, and OU-3 Sites. Section 2.2 briefly presents the overall approach used to 

develop RAOs. Section 2.3 summarizes the overall approach used in development 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, 19 

and 26 is presented in Sections 2.6, 2.7, 2.8 and 2.9 respectively. 

D0CS\NA’M7452\SITE26\116015 2-1 
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2.1 POTENTIAL ARARs AND TBCs 

ARARs are promulgated, enforceable federal and state environmental or public health 

requirements that are determined to be legally applicable or relevant and appropriate to the 

hazardous substances, remedial actions, or other circumstacces 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. 

. 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 site. For example, if a new municipal landfill is being 

considered, then regulatory requirements that specifically govern its construction, 

operation, and closure are applicable. 

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

relevant and appropriate requirements as those 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. 

,f--\ 

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. 

2-2 
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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. 

2.1.1 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 federal and state chemical-specific ARARs and TBCs and their 

consideration in the FS are provided in Tables 2-1 and 2-2, respectively. 

The aquifer underlying NWS Earle is classified as Class II-A, a potential source of potable water 

under New Jersey regulations [N.J.A.C. 7:9-61. Groundwater at Sites 4, 5, 19, and 26 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 1411 and the Resource Conservation and Recovery Act (RCRA) MCLs 

and Alternate Concentration Limits (ACLs) [40 CFR 264.941 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 potentral risks, and can be used to derive risk-based 

cleanup limits. The disposal of contaminated so11.s may be restricted by the RCRA Land Disposal 

Restrictions [40 CFR 2681, 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. 7:9-61 that regulate groundwater quality. Potential chemical- 

specific ARARs include the Surface Water Quality Standards [N.J.A.C. 7:9B] that provide 

guidelines for surface water quality. These state ARARs may potentially be relevant and 

appropriate and may be used to establish cleanup levels that are protective of human health and 

the environment. 

DOCS\NAVn7452\SITE26\116O15 2-3 
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TABLE 2-l 
POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

Safe Drinking Water Act 
(SDWA) - Maximum 
Contaminant Levels (MCLs) 
(40 CFR 141.~11-141.16) 

Potentially 
Relevant and 
Appropriate 

MCLs have been promulgated for a number of common MCLs may be used to establish clean- 
organic and inorganic contaminants to regulate the up levels for the portion of the aquifer 
concentration of contaminants in public drinking water supply underlying the NWS Earle Sites. MCLs 
systems. MCLs may be relevant and appropriate for can be used to derive potential soil 
groundwater because the aquifer beneath the site is a cleanup levels. 

potential drinking water supply. 

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

Potentially 
Relevant and 
Appropriate 

The RCRA groundwater protection standard is established for RCRA-MCLs may be used or ACLs may 
groundwater monitoring of RCRA permitted treatment, be developed to identify levels of 
storage or disposal facilities. The standard is set at either an contamination in the aquifer above 
existing or proposed RCRA-MCL, background concentration, which human health and the 
or an alternate concentration limit (ACL) protective of human environment are at risk and to provide 

health and the environment. an indicator when corrective action is 
necessary. 

RCRA Land Disposal 
Restrictions (40 CFR 268) 

Potentially 
Applicable 

These regulations identify hazardous wastes that are Contaminated soil must be analyzed 
restricted from land disposal and establish waste analysis and and disposed in accordance with the 
record keeping requirements and “treatment standards” requirements of these regulations. If 
(concentration levels or methods of treatment) that wastes necessary, soils will be treated to attain 
must meet in order to be eligible for land disposal. applicable “treatment standards” prior 

to placement in a landfill, or other land 
disposal 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 AWQC may be used to assess need for 
quality criteria that have been developed for carcinogenic and remediation of discharges to surface 
non-carcinogenic compounds for the protection of human water, or to use as benchmarks during 
health. AWQC have also been developed for the protection of long-term monitoring. 
aquatic organisms. 



TABLE 2-l DRAFT FINAL 
POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 3 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

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

To Be Considered MCLGs are health-based limits for contaminant concentrations Non-zero MCLGs may be used as clean- 
in drinking water. MCLGs are established at levels at which up levels if conditions at the site justify 
no known or anticipated adverse effects on human health are setting cleanup levels lower than MCLs. 
anticipated and which allow for an adequate margin of safety. 
MCLGs are set without regard for cost or feasibility. 

Revised Interim Soil Lead To Be Considered This OSWER Directive recommends a lead soil screening level If any of the NWS Earle Sites is to be 
Guidance for CERCLA Sites of 400 ppm for residential land use based on the IEUBK considered for eventual residential use, 
and RCRA Corrective Action model. The screening value may be used to determine then the screening value may be used 
Facilities (OSWER Directive whether sites or portions of sites warrant further evaluation to assess whether site-specific lead 
No. 9355.4-l 2) (Jul 1994) and evaluations of risks. levels require further evaluation and 

possible remediation. 

EPA Groundwater Protection To Be Considered Provides classification and restoration goals for groundwater This strategy was considered in 

Strategy based on its vulnerability, use, and value. 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 RfDs were used to assess health risks 
the non-carcinogenic risk resulting from exposure to toxic due to exposure to non-carcinogenic 
substances. contaminants present at the site. RfDs 

may also be used in the development of 
acceptable contaminant concentrations. 

EPA Carcinogen Assessment To Be Considered EPA CPFs are used to compute the individual incremental CPFs were used to assess health risks 
Group Potency Factors cancer risk resulting from exposure to carcinogens. from carcinogens present at the site. 
(CPFs) These factors may also be used in the 

development of acceptable contaminant 
concentrations. 
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REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

EPA Health Advisories and To Be Considered Intended for use in qualitative human health evaluation of These advisories and health assessment 

Acceptable Intake Health remedial alternatives. documents were used in assessing 

Assessment Documents , health risks from contaminants present 
at the site. 

Clean Air Act - Standards for Potentially Active landfills with design capacities equal to or greater than Both Sites 4 and 5 landfills are 
Air Emissions from Municipal Relevant and 2.5 million cubic meters are required to have landfill gas estimated to be much less than 2 

Solid Waste Landfills (40 Appropriate collection and control systems if greater than 50 megagrams million cubic feet in capacity. However, 

CFR 60.752 and 60.753) of non-methane organic compounds are expected to be soil gas studies and measurement of 
emitted. The collection system shall be operated so that the methane concentrations at the landfill 
methane concentration is less than 500 ppm above surfaces need to be conducted during 
background at the surface of the landfill. the pre-design phase to determine 

whether landfill gas controls need to be 
included as part of the control systems. 

a 
.’ 
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TABLE 2-2 
POTENTIAL STATE CHEMICAL-SPECIFIC ARARs AND TBCs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

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

Applicable This regulation establishes the rules to protect Because contaminated groundwater is present 
ambient ground water quality through establishing underneath the NWS Earle Sites in excess of 
groundwater protection and clean up standards, and GWQS, these regulations will be considered in 
setting numerical criteria limits for discharges to determining groundwater action levels. 
ground water. The Ground Water Criteria (GWQC) 
(N.J.A.C. 7:9-6.7) are the maximum allowable for 
pollutant concentrations in ground water that are 
protective of human health. This regulation also 
prohibits the discharges to groundwater that 
subsequently discharges to surface water, which do 
not comply the Surface Water Quality Standards 
(SWQS). r’ 

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

Applicable These standards establish rules to protect and For alternatives where surface water may be 
enhance surface water resources, define surface affected by the sites, remedial measures may be 
water classifications and uses, establish water quality needed so that the SWQC are attained in the long 
based criteria, and effluent discharge limitations. The term. Remedial alternatives shall consider action 
Surface Water Criteria (SWQCI (N.J.A.C. 7:9B-14) are to mitigate the continued contamination of surface 
the maximum allowable for pollutant concentrations in waters. 
surface water for the designated use. 

New Jersey Safe Drinking 
Water Act (N.J.A.C. 7:lO) 

Potentially These regulations were promulgated to assure the MCLs may be used to establish clean-up levels for 
Relevant provision of safe drinking water to consumers in the portion of the aquifer underlying the NWS Earle 
and public community water systems. Maximum Sites. MCLs can be used to derive potential soil 
Appropriate Contaminant Levels (MCLs) (N.J.A.C. 7:l O-l 6) have cleanup levels. 

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. 
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II REQUIREMENT I STATUS I REQUIREMENT SYNOPSIS I CONSIDERATION IN THE FS II 
New Jersey Soil Cleanup 
Criteria 

To Be 
Considered 

These are non-promulgated soils cleanup criteria for These criteria will be considered in the 
soil concentrations for residential direct contact, non- development of soil cleanup goals. 
residential direct contact, and impact to ground water 

(I I (through leaching). II 
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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 

general types of location-specific ARARs that may be applied to the sites are briefly described 

below. Summaries of the potential federal and state location-specific ARARs and TBCs and their 

consideration in this FS are provided in Tables 2-3 and 2-4, respectively. 

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

in their degradation or impairment of their functions. Potential location-specific ARARs include: 

Executive Orders 11990 and 11988 for wetlands and floodplains, respectively; the RCRA Location 

Standards governing the siting of treatment, storage, and disposal facilities in a loo-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. 

2.13 Potential Action-Specific ARARs and TBCs 

Action-specific ARARs are usually technology- or activity-based requirements or limitations on 

actions taken with respect to hazardous wastes. These requirements are generally focused on 

actions taken to remediate, handle, treat, transport, or dispose of hazardous wastes. These 

action-specific requirements do not in themselves determine the remedial alternative; rather, they 
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TABLE 2.3 
POTENTIAL FEDERAL LOCATION-SPECIFIC ARARs AND TBCs 

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 Remedial alternatives that involve excavation or 

the destruction, loss, or degradation of deposition of materials will include all 

wetlands, and preserve and enhance practicable means of minimizing harm to the 
natural and beneficial values of wetlands. wetlands adjacent to the NWS Earle Sites. 

Wetlands protection consideration will be 
incorporated into the planning, decision-making, 
and implementation of remedial alternatives. 

Floodplains Executive Order (E.0. 
11988) & 40 CFR 6, App. A 
(Policy on Implementing E.O. 
11988) 

Potentially Applicable Federal agencies are required to reduce the The potential effects on the floodplain will be 
risk of flood loss, minimize impact of considered during the development and 
floods, and restore and preserve the natural evaluation of remedial alternatives. All 
and beneficial value of floodplains. 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 Where possible, remedial alternatives that 
disposes of hazardous waste, if situated in include construction of a treatment, storage, or 
a loo-year floodplain, must be designed, disposal facility will be sited outside of a IOO- 
constructed, operated, and maintained to year floodplain. 
avoid washout. 

Endangered Species Act of 1973 
(I 6 USC 1531 et seq.); (50 CFR 
Part 200) 

Potentially Applicable, Actions shall be taken to conserve The RI determined that there were no sensitive 
if present endangered or threatened species, or to habitats (except for wetlands), endangered or 

protect critical habitats. Consultation with threatened species present at the NWS Earle 
the Department of the Interior is required. Sites. 

Fish and Wildlife Coordination Act Potentially Applicable This regulation requires that any Federal During the evaluation of alternatives, potential 
OF 1958 (I 6 U.S.C. 661) agency that proposes to modify a body of remediation effects on the wetlands and 
Protection of Wildlife Habitats water must consult with the U.S. Fish and floodplains are evaluated. If it is determined 

Wildlife Service, and requires that actions that an impact may occur, then the U.S. Fish 
be taken to avoid adverse effects, minimize and Wildlife Service, the State DEP. and EPA 
potential harm to fish or wildlife, and to would be consulted. 
preserve natural and beneficial uses of the 
land. 

? ,, 1 1! 
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REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

National Historic Preservation Act Potentially Applicable, Action will be taken to recover and to Potential ARAR if artifacts are encountered 
of 1966 Section 106 (16 USC if present preserve historic artifacts that may be during active site remediation (e.g. excavation, 
470 et. seq.) threatened as the result of terrain consolidation, grading). To date, no such 

alteration. artifacts have been encountered at the NWS 
Earle Site. 

National Archeological and Historic Potentially Applicable, Action will be taken to recover and to Potential ARAR if artifacts are encountered 
Preservation Act of 1974 (132 if present preserve scientific, prehistoric, historic, or during active site remediation (e.g. excavation, 
CFR 229) archaeologic artifacts that may be consolidation, grading). To date, no such 

threatened as the result of terrain artifacts have been encountered at the NWS 
alteration. Earle Site. 
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TABLE 2-4 
POTENTIAL STATE LOCATION-SPECIFIC ARARs AND TBCs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

New Jersey Freshwater Wetlands’ Potentially Applicable Regulate activities that result in the Remedial alternatives will be developed 

Protection Act Rules disturbance in and around fresh water to avoid activities that would be 

(N.J.A.C. 7:7A) wetland areas including: removing or detrimental to the wetlands located 
dredging wetland soils, disturbing the adjacent to the NWS Earle Sites. 
water level or water table, driving piles, 
placing of obstructions, destroying plant 
life, and discharging dredged or fill 
materials into open water. 

New Jersey Freshwater Wetlands Potentially Applicable This regulation requires mitigation of the If a remedial alternative action results in 

Protection Act Rules, Mitigation disturbed wetlands or filled open water. the loss of wetlands through dredging, 

(N.J.A.C. 7:7A-14) Generally requires the restoration, filling, or construction activities, then 
creation, or enhancement of area, or mitigation measures will need to be 
donations to the Mitigation Bank, of incorporated into the alternative’s 
equal ecological value. design. 

-0 _’ 

New Jersey Flood Hazard Area Potentially Applicable These regulations control development This requirement is applicable to remedial 
Control (N.J.A.C. 7:14) in flood plains and water courses that alternative actions that may adversely 

may adversely affect the flood carrying affect floodplains adjacent to the NWS 
capacity of these features, subject new Earle Sites. 
facilities to flooding, increase storm 
water runoff, degrade water quality, or 
result in increased sedimentation, 
erosion, or environmental damage. 

New Jersey Siting Criteria for New Potentially Relevant These regulations specify siting If remedial alternatives employs an on- 
Major Commercial Hazardous and Appropriate requirements and limitations for site or on-base treatment of 
Waste Facilities commercial hazardous waste facilities contaminated soils, sediments, or 
(N.J.A.C. 7:26-l 3) including protection of nearby residents, materials, then remediation activities will 

surface water, ground water, air, and be consistent with these requirements. 
environmentally sensitive areas. 

> 
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indicate how a selected alternative must be achieved. Summaries of the potential action-specific 

ARARs and TBCs and their consideration in the FS are provided in Tables 2-5 and 2-6, 

respectively. 

If site 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 2611) 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 2631, general facility 

standards [40 CFR 265 Subpart B], preparedness and prevention [40 CFR 265 Subpart C], 

contingency plan and emergency procedures [40 CFR 265 Subpart D], manifesting and record 

keeping [40 CFR 265 Subpart E], closure and post closure of municipal landfills [40 CFR 258 

Subpart F], land treatment [40 CFR 265 Subpart P], thermal treatment [40 CFR 265 Subpart X], 

and miscellaneous treatment units [40 CFR 264 Subpart X]. 

State ARAR regulations that may be applicable to remedial actions for hazardous wastes include: 

off-site transport of hazardous wastes [N.J.A.C. 7:26-71; general facility standards, preparedness 

and prevention, contingency and emergency procedures, record keeping, closure and post- 

closure requirements [N.J.A.C. 7:26-g]; closure, and post-closure of sanitary landfills [N.J.A.C. 

7:26-2A.91; thermal treatment [N.J.A.C. 7:26-l 1.61; and physical, chemical, and biological 

treatment [N.J.A.C. 7:26-l 1.71. 

Because Sites 4 and 5 are military municipal landfills, two OSWER Directives are TBC guidance 

documents that may be considered in developing remedial alternatives that employ presumptive 

remedies. 

These guidance documents are OSWER Drrectrve 9355.0-62FS, Application of the CERCLA 

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

OSWER Directive 93550.0-49F8, Presumptrve Remedy for CERCLA Municipal Landfill Sites 

(September 1993). 

2.2 METHOD USED FOR DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES 

The development of the medium-specific RAOs for a site is typically based on the risks posed by 

site-related contaminants to human and ecological receptors, threats or continued degradation of 
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TABLE 2-5 
POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs 

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 

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

Hazardous Waste Generator the handling, transportation, and management of requirements of these regulations. 

and Transporter Requirements waste. The regulations specify the packaging, 

(40 CFR Parts 262 and 263) labeling, record keeping, and manifest 
requirements. 

RCRA - General Facility 
Standards 
(40 CFR 265 Subpart B) 

Potentially 
Applicable 

General facility requirements outline general waste If a remedial alternative includes the establishment of 
analysis, security measures, inspections, and an on-base treatment facility for hazardous wastes 
training requirements. (characterisitic or listed), then this regulation will be 

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

RCRA - Preparedness and 
Prevention 
(40 CFR 265 Subpart C) 

Potentially 
Applicable 

Outlines requirements for safety equipment and 
spill control. 

If a remedial alternative includes treatment, storage, 
or disposal of hazardous wastes, then this regulation 
will be considered. Safety and communication 
equipment will be maintained at the site. Local 
authorities will be familiarized with the site 
operations. 

RCRA - Contingency Plan and 
Emergency Procedures 
(40 CFR 265 Subpart D) 

Potentially 
Applicable 

Outlines requirements for emergency procedures 
to be used following explosions, fires, etc. 

If the alternative includes treatment, storage, or 
disposal of hazardous wastes, then contingency 
plans will be developed and implemented site 
remediation. Copies of the plans will be kept on-site. 

RCRA - Manifesting Potentially Specifies the record keeping and reporting If the alternative includes treatment, storage, or 

Recordkeeping, and Reporting Applicable requirements for RCRA facilities. disposal of hazardous wastes, then records of facility 
(40 CFR 265 Subpart E) activities will be developed and maintained during 

remedial actions. 
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POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs 
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 
Applicable 

Details specific requirements for closure and post- If an alternative includes closure of a municipal 
closure of municipal solid waste landfills. Final landfill, then these requirements will be complied 
cover requirements that address minimizing with during and following site remediation. 
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. 

RCRA - Land Treatment 
(40 CFR 265 Subpart M) 

RCRA - Thermal Treatment 
(40 CFR 265 Subpart PI 

RCRA - Miscellaneous 
Treatment Units 
(40 CFR 264 Subpart X) 

RCRA - Air Emission 
Standards for Process Vents 
(40 CFR 265 Subpart AA) 

Potentially 
Applicable 

Potentially 
Applicable 

Potentially 
Applicable 

Potentially 
Applicable 

These regulations detail the requirements for Alternatives that involve in-situ or on-site treatment 
conducting land treatment of RCRA hazardous of hazardous wastes (contaminated soil or 
waste. sediments) will comply with these regulations. 

This regulation details operating requirements and Alternatives that include thermal or catalytic 
performance standards for thermal treatment of oxidation of offgases would be designed and 
hazardous wastes. operated in compliance with this regulation. 

This regulation details design and operating Hazardous waste treatment units used for on-site or 
standards for units in which hazardous waste is on-base treatment of contaminated media must meet 
treated. these requirements. 

This regulation contains air pollutant emission These standards will be considered during the 
standards for process vents, closed-vent systems, development and design of alternatives that include 
and control devices at hazardous waste TSD treatment of VOC-contaminated soils. Air emissions 
facilities. This subpart applies to equipment from treatment units will be monitored to ensure 
associated with solvent extraction or air/steam compliance with this ARAR. 
stripping operations that treat wastes that are 
identified or listed RCRA hazardous wastes and 
have a total organics concentration of 10 ppm or 
greater. 



TABLE 2-5 DRAFT FINAL 
POTENTIAL FEDERAL ACTION-SPECIFIC ARARs AND TBCs 
FEASIBILITY STUDY 
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Page 3 of 3 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

OSWER Directive To Be This EPA Directive provides guidance in evaluating The procedures and suggested remedial actions 

9355.0-62FS Considered military landfill sites and determining whether would be considered in formulating remedial 
Application of the CERCLA presumptive remedies can be applied. alternatives for Sites 4 and 5. 
Municipal Landfill Presumptive 
Remedy to Military Landfills 
(Interim Guidance) (April 
1996) 

OSWER Directive 
9355.0-49FS 
Presumptive Remedy for 
CERCLA Municipal Landfill 
Sites (Sep 1993) 

To Be 
Considered 

This EPA Directive provides guidance in evaluating The procedures and suggested remedial actions 
CERCLA municipal landfill sites and determining if would be considered in formulating remedial 
presumptive remedies can be applied. alternatives for Sites 4 and 5. 

I:: 
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TABLE 2-6 
POTENTIAL STATE ACTION-SPECIFIC ARARs AND TBCs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

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

labeling, record keeping, and manifest 
requirements. 

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

emergency procedures, and general closure and with during implementation. 
post-closure. L 

New Jersey Closure and Post- Potentially Details specific requirements for closure and pos- If an alternative includes closure of a municipal 
closure care of Sanitary Applicable closure of municipal solid waste landfills. Final landfill, then these requirements will be complied 
Landfills Regulations cover requirements that address minimizing with during site remediation. 
(N.J.A.C. 7:26-2A.9) 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. 

New Jersey Thermal 
Treatment Regulations 
(N.J.A.C. 7:26-l 1.6) 

Potentially 
Applicable 

These regulations detail operating requirements, Alternatives that include thermal treatment of 
waste analyses and monitoring of treatment contaminated soils, sediments, and materials would 
conditions, performance standards, and closure of be designed and operated in consistent with this 
existing facilities that thermally treat hazardous regulation. 
wastes. 
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REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE FS 

New Jersey Chemical, 
Physical, and Biological 
Treatment Regulations 
(N.J.A.C. 7:26-l 1.7) 

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. 

New Jersey Control and 
Prohibition of Air Pollution by 
Toxic Substances 
(N.J.A.C. 7:27-17) 

Potentially These regulations govern the emission of Group I Alternatives that may result in the release of Group I 
Applicable, and Group II toxic volatile organic compounds or Group II TXS to the ambient air, exceeding 0.1 
if emissions (TXS) to the ambient air. Group I TXS would be Ib/hr, would incorporate appropriate vapor control 
greater than addressed through adequate stack height or measures to comply with these requirements. 
45.4 glhr prevention of aerodynamic downwash. Group II 
(0.1 Ib/hr). TXS would be addressed through reasonably 

available control technology. 
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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, 19 and 26 is presented in Sections 2.6, 2.7, 2.8, and 2.9, 

respectively. 

2.3 METHOD USED FOR DEVELOPMENT OF PRELIMINARY REMEDIATION GOALS 

The determination of numerical remediation goals is an iterative process beginning with the 

development of a range of medium and chemical-specific contaminant levels that would be 

protective of human health or the environment if present in site soils and groundwater. 

Remediation goals that establish acceptable contaminant levels or ranges of levels that must be 

achieved under the remedial action are ultimately chosen from the range of PRGs when the 

remedy is selected. 

A range of PRGs for each site was 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 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. 
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Each type of PRG is briefly d’ sed below. PRGs developed for each site are presented in 

Sections 2.6, 2.7, 2.8, and 2.9, ectively. T--y 

2.3.1 ARAlWTBCs Basis 

There are no promulgated the l-specific federal or state ARARs for soils. However, the state 

has established a set of non-pr lgated soil cleanup criteria (TBCs) for residential direct contact, 

non-residential direct contact, impact to groundwater. The Interim Soil Lead Guidance (EPA 

1994) is a TBC for lead in soils. though the screening criterion presented in the guidance is not 

intended for use as a PRG, the ante will be considered in the development of PRGs. 

There are chemical-specific f al and state groundwater ARARs. The state GWQS are 

promulgated under the New Je Administrative Code Title 7, Chapter 9-6 (N.J.A.C. 7:9-6) and 

establish allowable contaminant ncentrations 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 s ce water. 

2.3.2 Human Health Risk B 

Human-health-risk-based PRGs were developed for the future industrial worker and resident 

exposure scenarios, based on wcinogenic risks of 10T6 and a Hazard Index (HI) of 0.1. Risk- 

based concentrations (RBCs) ti# be considered in the PRGs development. It should be noted 

that there are no plans to use any of the sites for residential purposes. 

2.3.3 Ecoloaical Risk Basis 

Ecological risk screening indicated the presence of cadmium, chromium, and lead at 

concentrations above their respctive ecotox threshold in Site 19 sediment. However, the 

preferred remedy for Site 19 iEludes removal and off-site treatment and/or disposal of the 

contaminated ditch sediments. Therefore, no contaminants of concern are addressed and no 

PRGs are developed under this FS based on ecological risk. 
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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 Backqround 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. Section 31 of the RI report 

presents background results. Because it is not reasonable and may not be possible to remediate 

site soils to concentrations lower than are present naturally in area soils, background 

concentrations may be considered as reasonable PRGs for inorganics. Under the RI, eight 

representative background 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 RI Report. These values are also 

presented in the site-specific PRG tables of this FS. 

2.4 METHOD USED FOR DEVELOPMENT OF GENERAL RESPONSE ACTIONS 

The RAOs were used to develop general response actions that describe medium-specific 

measures that will satisfy the RAOs. General response actions presented in OSWER Directive 

No. 9355.3-01, Guidance for Conductinq Remedial Investigations and Feasibilitv 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. 

General response actions that may be applicable to the contaminated soils and landfill materials 

at the sites include: 

. No Action 

. Limited Action (Institutional Controls) 

. Containment 
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. Excavation and Treatment Actions 
,f--\ 

. Excavation, Treatment, and Disposal Actions 

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

need to be addressed. B 

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

. No Action 

. Limited Action (Institutional Controls) 

. Containment Actions 

. Collection and Discharge (clean groundwater only) 

. Collection, Treatment, and Discharge Actions 

. In-Situ Treatment 

General response actions specific to Sites 4, 5, 19, and 26 are presented in Sections 2.6, 2.7, 2.8, 

and 2.9 of this FS. 

2.5 METHOD USED FOR IDENTIFICATION, SCREENING, AND EVALUATION OF 
r\ 

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 

performanceof 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, groundwater, etc.), primary 

contaminantsof 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 alternativesdevelopment process. In this step, process options are 
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-, 
evaluated with respect to other processes in the same technology category. One representative 

process option is selected, if possible, for each technology type, to simplify the subsequent 

development and evaluation of alternatives without limiting flexibility during remedy selection or 

remedial design. The evaluation of technologies and process options utilizes three criteria: 

effectiveness, implementability, and relative cost. The Guidance for Conducting Remedial 

Investigationsand 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. 

. lmplementabilitv - 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 Obiectives 

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 protect human health. II 

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 HI for 

target organs would exceed 1 .O. 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. 

Ecolofjcal 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 RI findings indicates the metals present did not exceed 

DOCS\NAW\7~52\SITE26\11E015 2-24 



DRAFT FINAL 

any benchmark toxicity values and only nitrobenzene exceeded a screening value. The ERA 

concluded that, because of the low 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 RI 

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 04GW05) 

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 to below GWQS or to background levels can be expected in the long term. Source 

(landfill materials) control measures would likely result in a significant reduction of leachate 

generation and subsequent migration into the underlying aquifer, thus reducing groundwater 

contamination in the long term. Current groundwater VOC (1,2-DCE, TCE, and VC) and metals 

(barium, iron, and manganese) contamination would be attenuated through a combination of 

degradation and attenuation processes. Physical processes may include: advection, convection, 

dispersion, volatilization (of VOCs to unsaturated pore spaces), adsorption, and absorption. 

Chemical processes may include: partitioning, oxidation/reduction, hydrolysis, and acid/base 

reactions. Biological processes may include: aerobic and anaerobic degradation. 

The computer model estimated that Site 4 groundwater metal concentrations would gradually 

diminish over a long period of time (see Appendix A), assuming a source control measure, such 

as capping, would be implemented. The model indicated that metals concentration at the nearest 

discharge point, a stream located approximately 400 feet downgradient of Site 4, would be well 

below either the state GWQS or the background levels (Table 1, Appendix A). Another iteration of 

the computer model estimated that 55 feet downgradient of the site was the maximum distance 

where metals in groundwater would exceed either GWQS or background levels (Table 2, 
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TABLE 2-7 
SITE 4 GROUNDWATER CONTAMINANTS OF CONCERN 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

ICOntaminant of Concern / lEeFs 1 s:;ri;Ls j PoHpeeasthtt II 

Barium -- -- x (2) 

Iron X (1) x (2) 

Manganese 

1,2-dichloroethene 

Trichloroethene 

Vinyl Chloride 

X (1) -- 

X -- x (2) 

X X x (3) 

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. 7:9-61 are ARARs. 
Safe Drinking Water Act (SDWA) Maximum Contaminant Levels regulate organic and inorganic constituents in public 
drinking water supplies, and are included for comparison purposes 
Not a COC; does not exceed GWQS, SWDA MCLs, or pose potential human health risks 
No SDWA MCL for this anaiyte. 
COC contributes to HI > 1 .O 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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Appendix A). These results indicate that metals are unlikely to migrate very far from Site 4, and 

their concentrations would be below either GWQS or background levels within a relatively short 

distance of Site 4. The lack of lateral dispersion can probably be attributed to the metals’ soil- 

water partitioning coefficients (Kd) values, which indicate a preference for adsorption to the soils, 

thus retarding the metals downgradient migration. a- 

Based on the available information, the low anticipated risk levels, the limited extent of observed 

groundwater contamination, likely implementation of source control measures under a 

presumptive remedy approach (thus minimizing further contaminant leaching), the fact that the 

underlying groundwater is not used as a potable water supply, and computer modeling results, no 

active groundwater response actions, other than long-term monitoring, are anticipated at this time, 

This FS proposes the use of long-term monitoring to assess actual groundwater conditions 

following source control, and use the new data to refine the model estimates through input of site- 

specific soil-water partitioning coefficients that would be developed as part of the remedial action. 

If the revised model or observation of actual site conditions indicate potential problems associated 

with further plume migration, then the viability and effectiveness of active groundwater response 

actions (i.e., hydraulic containment, physical containment, or passive or active aquifer 

remediation) would be assessed. 

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 landfill 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: 
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Protection of Human Health RAOs 

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

. Prevent potential human exposure to VOCs and metals in groundwater. 

Protection of the Environment FWO 

. Minimize migration of landfill contaminants to groundwater and the adjacent 

wetlands (surface water and sediments) and restore the aquifer to the applicable 

standard. 

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. RI 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 those of the maximum detected background groundwater concentrations. Potential 

PRGs based on ARARs/TBCs, and the maximum detected background concentrations are 

presented in Table 2-8. 

A set of proposed groundwater PRGs for Site 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 
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TABLE 2-8 

SITE 4 GROUNDWATER PRELIMANARY REMEDIATION GOALS (pg/L) 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Contaminant of ARARS 
Concern NJ GWQS 

Barium -- 

Iron 300 

Manganese 50 

1,2-Dichloroethene 10 

Trichloroethene 1 

Vinyl Chloride 5 

SDWA 
MCLs 

-- 

(1) 

(1) 

100/70 (2) 

5 

2 

PRG”’ PRG@ Maximum Maximum 
Based on Based on Background Detected Site 

Risk = IE-6 HI = 0.1 Cont. Cont. 

[carcinogen] [non-carcinogen] 

-- 104 518 961 

-- 452 7690 20900 

-- _- 65 306 

-- 13.3 BDL 25 

3.65 __ BDL 55 

0.028 _- BDL 3 

Notes: l 

. 

. 

;I, 
(2) 
(3) 

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. 
-_ not a COC under this parameter. 
BDL Below detection limit. 
No MCL established for this constituent. 
100 mg/L for trans-I ,2 DCE and 70 mg/L for cis-1.2 DCE. 
PRG numerical values for carcinogens and non-carcinogens are based on exposure scenarios and factors applied in the NWS Earle human health risk 
assessment. 
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TABLE 2-9 
SITE 4 PROPOSED GROUNDWATER PRGs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Contaminant of Concern 
I 

Proposed 
I 

Basis of 
PRG Selection II 

Vinyl Chloride 2 I NJ GWQS 

Notes: 

9 all units in pgIL 
. New Jersey State Ground Water Quality Standards (GWQS) [N.J.A.C. 7:9-S] are AlURs. 
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volume of contaminated groundwater that may need to be evaluated for potential remedial action, 

and may also be used in establishing Classification Exception Areas (CEAs) as defined under the 

N.J.A.C. 7:9-6. 

2.6.3 Site 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) 

2.6.4 Identification, 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 concern (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 

considerationon the basis of technical implementability. 

Site conditions that were considered include fill materials consisting of heterogeneousconstruction 

debris possibly mixed with minor quantities of military waste materials, the location of the landfill 
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SITE 4 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

DRAFT FINAL 

Environmental 
Media 

Remedial Action Objectives 

(from site characterization) 

General Response actions (for 
all RAOs) 

Remedial Technology Types (for 
general response actions) 

Process Options 

Soils and 
Landfill 
Materials 

Protection of Hiunmh&b 

Prevent human exposure to 
contaminated landfill soils 
and materials. 

No Action No Action Not Applicable 

Limited Action Institutional Controls - Deed restrictions 
- Local ordinances 

Access Restrictions 

Monitoring 

- Fencing 

- Monitoring di groundwater (to 
assess contaminant status) 

Containment Surface Controls - Grading 
- Revegetation 

Minimize contaminant 
migration into groundwater. 

Cap - Soil cover 
- Single barrier 
- Double barrier 

Removal and Disposal Excavation 

Disposal On site 

- Mechanical excavation 

- Consolidation (into existing 
landfill) 

- New landfill 

Disposal Off site RCRA D Landfill 

- Municipal landfill 
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TABLE 2-10 
SITE 4 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 
TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 2 

Environmental Remedial Action Objectives General Response Action (for Remedial Technology Types (for Process Options 
Media (from site characterization) all remedial action objectives) general response actions) 

Groundwater Protection of Human Health No Action No Action - Not applicable 

Prevent human exposure to Limited Action Limited Action Technologies - Deed restrictions 
VOC and metal contaminants Institutional Controls - Classification Exception Area 
in groundwater Long-Term Monitoring designation 

- Groundwater monitoring 
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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 adjacentwetlands. 

The preliminary screening of soils and landfill material remedial technologies is presented and 

summarized in Table 2-l 1, 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 Technolosies and Process Options 

Tables 2-13 and 2-14 identify the remedial technologies that were retained after the detailed 

evaluation process. The technologies and process options that are not likely to be implementable 

and effective or that would result in higher implementation costs were eliminated from further 

consideration. 

For the contaminated soils and landfill materials options, local ordinances were eliminated from 

further consideration because this action may be difficult to implement and would not offer any 

greater protection than other institutional controls. The composite cap was eliminated since it did 

not offer substantially greater protectiveness than the single barrier cap, and the current leaching 

of landfill contaminants does not appear to constitute a major problem. 

All candidate technologies and process options to address contaminated groundwater were 

retained after the screening phase. 

2.7 SITE 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. 
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TABLE 2-l 1 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS 

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 Potentially viable. Retained. 
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. 

Local Ordinances Administrative actions, such as zoning bylaws Not viable, local ordinances 
and board of health regulations, used to limit may not be applicable military 
property use and activities such as well bases. Eliminated. 
installation. 

Access 
Restrictions 

Fencing Security fence installed around contaminated 
areas to restrict access. 

Potentially viable. Retained. 

Monitoring Groundwater 
Monitoring 

Periodic monitoring of groundwater to evaluate 
contaminant presence and migration from the 
landfill. 

Potentially viable. Retained. 

Containment Surface Controls Grading Reshaping of topography to manage Grading of current cover 
precipitation infiltration and surface run-off. material of 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 Potentially viable. Retained. 
establish 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 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 3 

GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Containment (cont.) Cap Soil (permeable) Soil with a vegetative cover to prevent direct Potentially viable if direct 

Cover contact and minimize erosion and surface contact and erosion are the 
migration of contaminated soils. prime threats. Offers limited 

effectiveness for reducing 
infiltration. Retained. 

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

Composite 
(double) Barrier 

Multi-media cap with two low permeability 
layers (clay &/or synthetic membranes) 
constructed over site to prevent direct contact 
and minimize significant leaching of landfill 
contaminants into groundwater. Provides 

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

greater reduction in infiltration and better 
protection against failure than a single barrier 
cap. 

Removal and 
Disposal 

Excavation Mechanical 
Excavation 

Mechanical removal of solid materials using 
common construction equipment such as 
bulldozers, excavators and front-end loaders. 

Potentially viable for hot spot 
areas if encountered during 
remediation. However, no hot 
spots were identified at Site 
4. Retained. 

Drum Removal Removal of buried drums or containers using Potentially viable if drums or 
mechanical equipment such as a drum grappler, containers are encountered 
a drum cradle, a sling attached to a backhoe, or during remediation. Retained. 
a front-end loader. 

-I 

n 
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 3 
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GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Removal and Disposal Off 
Disposal (cont.) Base 

RCRA Landfill Transport and disposal of excavated materials 
to a RCRA permitted landfill. 

Technically impractical to 
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 bulk landfill materials in a Technically impractical to 
Landfill specially constructed landfill on-site. excavate and dispose of entire 

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

Consolidation 
(into existing 
landfill) 

Relocation of landfill materials into another on- Technically iml.:t,jctical to 
base landfill. excavate and relocate landfill. 

Eliminated. 
Or relocation of small, isolated quantities of 
contaminated materials into an existing on-base Retained for consolidating 
landfill so that one closure action can small quantities of 
accommodate both. contaminated materials into 

existing on-base landfill. 
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TABLE 2-12 
,PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 4 CONTAMINATED GROUNDWATER 
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 
Attenuation 

Natural Attenuation Natural subsurface biological, chemical, or Potentially applicable. 
physical processes would attenuate 
dissolved organics and inorganics, and limit 
migration of some of the contaminants. 

Limited Action Institutional 
Controls 

Deed Restrictions Administrative action used to restrict future Potentially applicable. 
activities on base properties. Installation of 
drinking water wells without treatment 
would be prohibited under property deeds. 

Long-Term Groundwater 
Monitoring Monitoring 

Periodic sampling and analysis of media to Potentially applicable. 
assess groundwater contaminant status 
and potential migration downgradient. 
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TABLE 2-13 
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

No Action 

Limited Action 

No Action No Action 

Institutional Deed 
Controls Restrictions 

Would not achieve remedial Implementable. Capital: None Retained. 
action objectives. 0 & M: Low 

Effectiveness dependant on Can be added to property Capital: Low Retained. 
continued future enforcement to deed and is 0 & M: Low 
prevent use of underlying implementable. 
groundwater or use of landfill for 
development. No contaminant 
reduction anticipated. 

Access 
Restrictions 

Fencing Would limit access to 
contaminated soils. No 
contamination reduction. 

Readily implementable. 
Numerous companies 
available to perform 
construction. 

Capital: Low 
0 & M: Low 

Retained. 

Monitoring Groundwater 
Monitoring 

Would allow assessment of- 
landfill contaminant status and 
leaching/migration in 
groundwater. Would enable 
action to be taken to reduce 
continued contaminated 
groundwater. No contaminant 
reduction. 

Readily implementable, 
numerous companies 
with personnel and 
equipment to perform 
sampling. 

Capital: Low 
0 & M: Low 

Retained. 
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TABLE 2-13 DRAFT FINAL 
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 3 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

Containment Surface 
Controls 

Revegetation Would be effective in reducing Implementable, numerous Capital: Low Retained. 
precipitation infiltration through companies with 0 & M: Low 
promotion of evapotranspiration personnel and equipment 
and reduction of surface erosion. available to perform 

revegetation. 

Soil 
(permeable) 
Cover 

Would prevent direct exposure to Implementable using Capital: Low Retained. 
contaminated soils. Would standard methods and 0 & M: Low 
reduce precipitation infiltration readily available 
and contaminant leaching to equipment. 
groundwater, and would reduce 
erosion of landfill materials to 
adjacent wetlands. No 
contaminant reduction. 

Single Barrier Would limit infiltration and Implementable by Capital: Retained. 
significantly reduce contaminant standard construction Moderate 
leaching to groundwater. Would techniques, would require 0 & M: Low 
prevent exposure to contaminated specialized, but readily 
soils and surface migration of available, equipment and 
contaminated soils. No materials to install 
contaminant reduction. synthetic cap. 

Composite Same as single barrier. Second Implementable by Capital: Eliminated. 
(Double) Barrier impermeable barrier would standard construction, Moderate 

provide greater assurance against would require specialized 0 & M: Low 
cover failure. Level of protection equipment and materials 
offered by composite barrier cap to install double barrier 
not required at Site 4 since cap. More care to install 
groundwater contamination is low than soil cover or single 
and is unused. barrier. 

I> ,I 
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 3 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSIONS 

Removal and 
Disposal 

Excavation Mechanical 
Excavation 

Effective method for removing Implementable with Capital: Low Retained. 
highly contaminated soils and hot standard construction 0 & M: None 
spots, if encountered during equipment. Equipment 
remediation. and resources are readily 

available from various 
contractors. 

Drum Removal Effective for drum removal, if 
encountered during remediation. 

Equipment and resources Capital: Low Retained. 
are readily available from 0 & M: None 
various contractors. 

Disposal 
Offbase 

Disposal On 
Site 

RCRA Landfill Effectively controls release of hot Implementable. Capital: Retained. 
(for hot spot spot contaminants to Commercial landfill Moderate 
removals, only) environment, if encountered facilities are available. 0 & M: None 

during remedial actions. Would Implementation becomes 
probably handle volume of hot more difficult if 
spot materials encountered. excavated materials 
Landfill materials may require require segregation or 
treatment prior to disposal to treatment prior to 
meet land disposal requirements. disposal. 

Consolidation Allows small volumes of material Readily implementable for Capital: Low Retained. 
from other isolated locations to small or moderate soil 0 & M: Low 
be consolidated and addressed volumes. No 
with the majority of landfill implementability 
materials. concerns. 
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TABLE 2-14 
EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 4 CONTAMINATED GROUNDWATER 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION 

EFFECTIVENESS IMPLEMENTABILITY COST 
RETAIN/ 

ELIMINATE 

No Action No Action No Action Does not achieve remedial Implementable Capital: None Retained. 

action objectives. O&M: Low 

Natural Attenuation Natural Natural Effectiveness dependent on Implementable. Would Capital: None Retained. 

Attenuation Attenuation subsurface biological, require monitoring to O&M: Low 
chemical, and physical determine whether 
conditions. Attenuation of attenuation is ongoing. 
organics and metals is 
anticipated to be gradual. 

Limited Action Institutional 
Controls 

Deed Restrictions Effectiveness depends on Can be added to property Capital: Low Retained. 
future enforcement. Does deeds and is implementable. O&M: Low 
not reduce contamination. ,* 

Long-Term Groundwater 
Monitoring Monitoring 

Effective method for 
observing contaminant 
extent and potential 
migration, and for assessing 
effectiveness of remedial 
action. 

Readily implementable, 
numerous companies 
available with resources to 
perform monitoring. 

Capital: Low 
O&M: Low 

Retained. 
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2.7.1 Site 5 Remedial Action Obiectives 

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. 

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 results 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 .O for a child receptor. Therefore, remedial 

actions may be needed to mitigate potential human health risks through exposure to contaminated 

groundwater. 
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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 5 being considered for future residential land ,f--\ 

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 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 (05MW05, 05MW06, and 

05MW07) 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 ARARs. 

If source control measures are implemented, then a reduction in groundwater contaminant 

concentrations to below GWQS or to background levels can be expected in the long term. Source 

(landfill materials) control measures would likely result in a significant reduction of leachate 

generation and subsequent migration into the underlying aquifer, thus reducing groundwater 

contamination in the long term. Current groundwater VOC (benzene, chloroform, TCE, and VC) 

and metals (aluminum, cadmium, iron, manganese, nickel, and thallium) contamination would be 
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TABLE 2-15 
SITE 5 GROUNDWATER CONTAMINANTS OF CONCERN 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

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. 

. 

. 
-_ 
(1) 
(2) 

(3) 

Safe Drinking Water Act (SDWA) Maximum Contaminant Levels regulate organic and inorganic constituents in public 
drinking water supplies 
Human health COC selected if it one of the primary contributors to total estimated carcinogenic risk z 1 E-04 or to HQ > 1 .O 
Not a COC; does not exceed GWQS, SWDA MCLs, or pose potential human health risks 
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 > 1 .O for future residential child under RME and CT exposures 
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attenuated through a combination of degradation and attenuation processes. Physical processes 

may include: advection, convection, dispersion, volatiliz&ion (of VOCs to unsaturated pore 

spaces), adsorption, and absorption. Chemical processes may include: partitioning, 

oxidation/reduction, hydrolysis, and acid/base reactions. Biological processes may include: 

aerobic and anaerobic degradation. 

f----l 

The computer model estimated that Site 5 groundwater metal concentrations would gradually 

diminish over a long period of time (see Appendix A), assuming a source control measure, such 

as capping, would be implemented. The model also indicated that metals concentration at the 

nearest discharge point, a stream located approximately 3500 feet downgradient of Site 5, would 

be well below either the state GWQS or the background levels (Table 1, Appendix A). Another 

iteration of the computer model estimated that 13 feet downgradient of the site was the maximum 

distance where metals in groundwater would exceed either GWQS or background levels (Table 2, 

Appendix A). These results indicate that metals are unlikely to migrate very far from Site 5, and 

their concentrations would be below either GWQS or background levels within a relatively short 

distance of Site 5. The lack of lateral dispersion can probably be attributed to the metals’ soil- 

water partitioning coefficients (Kd) values, which indicate a preference for adsorption to the soils, 

thus retarding the metals downgradient migration. 

P 

Based on the available information, the low anticipated risk levels, the limited extent of observed 

groundwater contamination, likely implementation of source control measures under a 

presumptive remedy approach (thus minimizing further contaminant leaching), the fact that the 

underlying groundwater is not used as a potable water supply, and computer modeling results, no 

active groundwater response actions, other than long-term monitoring, are anticipated at this time. 

This FS proposes the use of long-term monitoring to assess actual groundwater conditions 

following source control, and use the new data to refine the model estimates through input of site- 

specific soil-water partitioning coefficients that would be developed as part of the remedial action. 

If the revised model or observation of site actual site conditions indicate potential problems 

associated with further plume migration, then the viability and effectiveness of active groundwater 

response actions (i.e., hydraulic containment, physical containment, or passive or active aquifer 

remediation) would be assessed. 

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. 
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‘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. 

Protection of the Environment RAO 

. Minimize migration of landfill contaminants to groundwater and restore the aquifer 

to the applicable standard. 

2.7.2 Site 5 Preliminarv Remediation 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, the presumptive remedy for CERCL4 municipal 

landfills will be applied. RI sampling of soils and landfill materials was primarily limited to visuai 

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 HIS 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 
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TABLE 2-16 
SITE 5 GROUNDWATER PRELIMINARY REMEDIATION GOALS (pg/L) 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

--2zqzJ 
[carcinogen] [non-carcinogen] 

Maximum 
Background 

Cont. 

Maximum 
Detected Site 
Concentratior 

Aluminum I 200 (1) 42000 7870 

5.8 

1.9 Cadmium 4 5 

Iron 300 (1) 

Manganese 50 (1) 

I Nickel 100 100 (4) 

Thallium 10 2 

7690 

65 302 

5.6 

5 BDL 3 

100 (2) 
-- BDL 22 

5 -- I -- BDL 4 

-- 3.028 I BDL 2 

Benzene 
. 

1 

Chloroform 6 

Trichloroethene 1 

Vinyl Chloride -- 

Notes: l NJ GWQS are the state ground water quality standards, which are ARARs. 
D Safe Drinking Water Act (SDWA) maximum contaminant levels regulate organic and inorganic constituents in public drinking water supplies, and are presented 

for comparison purposes. 
. _- not a COC under this parameter. 
D 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. 

(3) PRG numerical values for carcinogens and non-carcinogens are based on exposure scenarios and factors applied in the NWS Earle human health risk 
assessment. 

(4) The MCL for nickel was remanded by EPA in 1995 
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TABLE 2-17 
SITE 5 PROPOSED GROUNDWATER PRGs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

. all units in pg/L 

. The New Jersey State Ground Water Quality Standards (GWQS) are ARARs 
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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 RAOs 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) 

. Containment 

l Removal and disposal 

General response actions that address potential human exposure to groundwater contaminants 

associated with the landfill materials include: 
f-7 

. No action 

. Institutional controls (limited action) 

Table 2-l 8 presents a summary of the Site 5 RAOs and corresponding general response actions. 

2.7.4 Identification 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 concern (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. 
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TABLE 2-18 
SITE 5 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Environmental 
Media 

Remedial Action Objectives 

(from site characterization) 

General Response actions (for 
all RAOs) 

Remedial Technology Types (for 
general response actions) 

Process Options 

Soils and 
Landfill 
Materials Prevent human exposure to 

contaminated landfill soils 
and materials. 

No Action No Action Not Applicable 

Limited Action Institutional Controls - Deed restrictions 
- Local ordinances 

Protection of the 

Minimize contaminant 
migration into groundwater. 

Containment 

Access Restrictions 

Monitoring 

Surface Controls 

Cap 

- Fencing 

- Monitoring of groundwater (to 
assess contaminant status) 

- Grading 
- Revegetation 

- Soil cover 
- Single barrier 
- Double barrier 

Removal and Disposal Excavation 

Disposal On base 

- Mechanical excavation 

- Consolidation (into existing 
landfill) 

- New landfill 

Disposal Off base - RCRA D Landfill 

- Municipal landfill 
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TABLE 2-l 8 
SITE 5 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 
TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 2 

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

Media (from site characterization) all remedial action objectives) general response actions) 

Groundwater No Action No Action - Not applicable 

Prevent human exposure to Limited Action Limited Action Technologies - Deed restrictions 
VOC and metal contaminants Institutional Controls - Classification Exception Area 
in groundwater. Long-Term Monitoring designation 

- Groundwater monitoring 
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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-l 9, 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/landfillmaterialsand groundwaterare 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 remedial technologies that were retained after the detailed 

evaluation process. The technologies and process options that are not likely to be implementable 

or effective, or that would result in higher implementation costs were eliminated from further 

consideration. Site-specific considerations were also factors in the elimination of candidate 

technologies and process options. 

For the contaminated soils and landfill materials options, local ordinances were eliminated from 

further consideration because this action may be difficult to implement and would not offer any 

greater protection than other institutional controls. The composite cap was eliminated since it did 

not offer substantially greater protectiveness than the single barrier cap and the current leaching 

of landfill contaminants does not appear 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 sectlon. 

2.8.1 Site 19 Remedial Action Obiectives 

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. 
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TABLE 2-19 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 

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 Potentially viable. Retained. 

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. 

Local Prdinances Administrative actions, such as zoning bylaws Not viable. Local ordinances 
and board of health regulations, used to limit may not be applicable to 
property use and activities such as well military bases. Eliminated. 
installation. 

Access 
Restrictions 

Fencing Security fence installed around contaminated 
areas to restrict access. 

Potentially viable. Retained. 

Monitoring Groundwater 
Monitoring 

Periodic monitoring of groundwater to evaluate 
contaminant presence and migration from the 
landfill. 

Potentially viable. Retained. 

Containment Surface Controls Grading Reshaping of topography to manage Grading of current cover 
precipitation infiltration and surface run-off. material of varied thickness, 

may not be effective. Grading 
would be potentially viable if 
additional cover materials 
added. Retained. 

“i /’ 
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 3 
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GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Containment (cont.) Surface Controls Revegetation Seeding and maintaining site surface to Potentially viable. Retained. 
(cont.) establish vegetation to minimize erosion and to 

promote evapotranspiration of precipitation thus 
reducing infiltration. 

Cap Soil (permeable) 
Cover 

Soil with a vegetative cover to prevent direct 
contact and minimize 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 Potentially viable to prevent 
(clay or synthetic membrane) over site to direct contact and to minimize 
prevent direct contact, to minimize erosion, and erosion and infiltration. 
to minimize leaching of contaminants from Retained. 
landfill into groundwater. Additional layers 
would be required to protect the barrier. 

Composite 
(double) Barrier 

Multi-media cap with two low permeability 
layers (clay &/or synthetic membranes) 
constructed over site to prevent direct contact 
and minimize significant leaching of landfill 
contaminants into groundwater. Provides 

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

greater reduction in infiltration and better 
protection against failure than a single barrier 
cap. 

Removal and 
Disposal 

Excavation Mechanical 
Excavation 

Mechanical removal of solid materials using 
common construction equipment such as 
bulldozers, excavators and front-end loaders. 

Potentially viable for hot spot 
areas if encountered during 
remediation. However, no hot 
spots were identified at Site 
4. Retained. 

Drum Removal Removal of buried drums or containers using Potentially viable if drums or 
mechanical equipment such as a drum grappler, containers are encountered 
a drum cradle, a sling attached to a backhoe, or during remediation. Retained. 
a front-end loader. 
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 3 

GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Removal and 
Disposal 
(cont.) 

Disposal Off 
Base 

RCRA Landfill Transport and disposal of excavated materials 
to a RCRA permitted landfill. 

Technically impractical to 
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 impractical to 
Landfill specially constructed on base landfill. excavate and dispose of entire 

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

Consolidation 
(into existing 
landfill) 

Relocation of landfill materials into another on- Technically impractical to 
base landfill. excavate and relocate landfill. 

Eliminated. 
Or relocation of small, isolated quantities of 
contaminated materials into an existing on-base Retained for consolidating 
landfill so that one closure action can small quantities of 
accommodate both. 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 
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. 
Attenuation physical processes would attenuate 

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

Limited Action Institutional 
Controls 

Deed Restrictions Administrative action used to restrict future Potentially applicable. 
activities on base properties. Installation of 
drinking water wells without treatment ,D 
would be prohibited under property deeds. 

Long-Term Groundwater 
Monitoring Monitoring 

Periodic sampling and analysis of media to Potentially applicable. 
assess groundwater contaminant status 
and potential migration downgradient. 
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TABLE 2-21 

DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

No Action 

Limited Action 

No Action No Action 

Institutional Deed 
Controls Restrictions 

Would not achieve remedial Implementable. Capital: None Retained. 

action objectives. 0 & M: Low 

Effectiveness dependant on Can be added to property Capital: Low Retained. 

continued future enforcement to deed and is 0 & M: Low 

prevent use of underlying implementable. 
groundwater or use of landfill for 
development. No contaminant 
reduction anticipated. 

Access 
Restrictions 

Fencing Would limit access to potentially 
contaminated soils, and would 
limit useability of skeet and 
shooting range. No 
contamination reduction. 

Readily implementable. 
Numerous companies 
available to perform 
construction. 

Capital: Low 
0 & M: Low 

Retained. 

Monitoring Groundwater 
Monitoring 

Would allow assessment of 
landfill contaminant status and 
leaching/migration in 
groundwater. Would enable 
action to be taken to reduce 
continued contaminated 
groundwater. No contaminant 
reduction. 

Readily implementable, 
numerous companies 
with personnel and 
equipment to perform 
sampling. 

Capital: Low 
0 & M: Low 

Retained. 
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OP 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 4 

TIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

Containment Surface 
Controls 

Grading 

Revegetation 

Would be effective in promoting Implementable, numerous Capital: Low Retained. 
precipitation runoff, thus companies with O&M: None 
decreasing infiltration and personnel and heavy 
subsequent contaminant leaching. equipment to perform 
Would be applicable to top layer earth moving and 
of cap system. grading. 

Would be effective in reducing Implementable, numerous Capital: Low Retained. 
precipitation infiltration through companies with 0 & M: Low 
promotion of evapotranspiration personnel and equipment 
and reduction of surface erosion. to seeding and periodic 

maintenance. 

Cap Soil 
(permeable) 
Cover 

Would prevent direct exposure to Implementable using Capital: Low Retained. 
contaminated soils. Would standard methods and 0 & M: Low 
reduce precipitation infiltration readily available 
and contaminant leaching to equipment. 
groundwater, and would reduce 
erosion of landfill materials to 
adjacent wetlands. No 
contaminant reduction. 

Single Barrier Would limit infiltration and Implementable by Capital: Retained. 
significantly reduce contaminant standard construction Moderate 
leaching to groundwater. Would techniques, would require O&M:Low 
prevent exposure to contaminated specialized, but readily 
soils and surface migration of available, equipment and 
contaminated soils. No materials to install 
contaminant reduction. synthetic cap. 
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 4 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

Containment 
(cont.) 

Cap (cont.) Composite Same as single barrier. Second Implementable by Capital: Eliminated. 
(Double) Barrier impermeable barrier would standard construction, Moderate 

provide greater assurance against would require specialized 0 & M: Low 
cover failure. Level of protection equipment and materials 
offered by composite barrier cap to install double barrier 
not required at Site 5 since cap. More care to install 
groundwater contamination is low than soil cover or single 
and unused. barrier. 

Removal and 
Disposal 

Excavation Mechanical 
Excavation 

Effective method for removing Equipment and resources Capital: Low Retained. 
highly contaminated soils and hot are readily available from 0 & M: None 
spot materials, if encountered various contractors. 
during remediation. 

Drum Removal Effective for drum removal, if 
encountered during remediation. 

Equipment and resources Capital: Low Retained. 
are readily available from 0 & M: None 
various contractors. 



TABLE 2-21 
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 SOILS/LANDFILL MATERIALS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 4 of 4 

GENERAL GENERAL 
RESPONSE RESPONSE 

ACTION ACTION 

Removal and Removal and 
Disposal (cont.) Disposal (cont.) 

TECHNOLOGY 

Disposal Off 
Base 

Disposal On 
Base 

PROCESS 
OPTION 

RCRA Landfill 

Consolidation 

EFFECTIVENESS IMPLEMENTABILITY 

Effectively controls release of hot 
spot contaminants to 
environment, if encountered 
during remedial actions. Would 
probably handle volume of hot 
spot materials encountered. 
Landfill materials may require 
treatment prior to disposal to 
meet land disposal requirements. 

Implementable. 
Commercial landfill 
facilities are available. 
Implementation becomes 
more difficult if 
excavated materials 
require segregation or 
treatment prior to 
disposal. 

Allows small volumes of material 
from other isolated locations to 
be consolidated and addressed 
with the majority of landfill 
materials. 

Readily implementable for 
small or moderate soil 
volumes. No 
implementability 
concerns. 

DRAFT FINAL 

COST CONCLUSION 

Capital: 
Moderate 
0 & M: None 

Retained. 

Capital: Low 
0 & M: Low 

Retained. 
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TABLE 2-22 
EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 5 CONTAMINATED GROUNDWATER 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION 

EFFECTIVENESS IMPLEMENTABILITY COST 
RETAIN/ 

ELIMINATE 

No Action No Action No Action Does not achieve remedial Implementable Capital: None Retained. 
action objectives. O&M: Low 

Natural Attenuation Natural Natural Effectiveness dependent on Implementable. Would Capital: None Retained. 
Attenuation Attenuation subsurface biological, require monitoring to O&M: Low 

chemical, and physical determine whether 
conditions. Attenuation of attenuation is ongoing. 
organics and metals is 
anticipated to be gradual. 

Limited Action Institutional 
Controls 

Deed Restrictions Effectiveness depends on Can be added to property Capital: Low Retained. 
future enforcement. Does deeds and is implementable. O&M: Low 
not reduce contamination. 

Long-Term Groundwater 
Monitoring Monitoring 

Effective method for 
observing contaminant 
extent and potential 
migration, and for assessing 
effectiveness of remedial 
action. 

Readily implementable, 
numerous companies 
available with resources to 
perform monitoring. 

Capital: Low 
O&M: Low 

Retained. 
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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, which was calculated based on the assumption that areas of heavy metals 

contamination (the process discharge settling basin and the drainage ditch) would be removed as 

a part of any selected remedial alternative, indicated that exposure to contaminated site soils 

(from the former settling pond) resulted in estimated RME lifetime carcinogenic risks within the 

acceptable risk range. 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. Thallium and arsenic (for skin, 

only) posed the majority of noncarcinogenic risks. Further remedial actions may be warranted to 

protect a potential future industrial worker from groundwater exposure. 

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 HIS below 1.0. Because the former settling pond subsurface 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 HIS exceeded 1.0 for the groundwater ingestion (27); 

thallium and arsenic were the principal contributors of risk. For the child receptor exposure 

scenarios, only the ingestion of groundwater posed noncarcinogenic HIS 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 
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to similar site conditions could have blood-lead levels greater than 10 pg/dl; these resu!ts exceed 

the EPA protective guideline of five percent of the maximum proportion of indi~i:.?uals. Yyerefore, 

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 .O. 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 

I lead presence) and groundwater would be evaluated. 

Ecoloaical Receptors 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 infiltration would mobilize soil contaminants into 

groundwater, which may eventually discharge to the surface water in the wetlands. 

The ERA, which was calculated based on the assumption that areas of heavy metals 

contamination (the process discharge settling basin and the drainage ditch) would be removed as 

a part of any selected remedial alternative, 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 removal of sediments in the drainage ditch and process 

settling basin would eliminate the source and prevent future overland contaminant migration. 
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Remedial action may be warranted to protect the wetlands sediments and surface water and 

ecological receptors. 

Environmental Media Protection Considerations 

@i& - 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 of 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. 

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 19GW07 sample at concentrations that exceeded the 

GWQS and the background metals range. Manganese was detected in 19GW05 and 19GW06 

samples at levels that exceeded the GWQS and the 19GW05 sample concentration also 

exceeded the background range. During the RI, no organic compounds were detected in any of 
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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 limited 

source removal and control measures are implemented, then a reduction in groundwater 

contaminant concentrations to below GWQS or to background levels can be expected in the long 

term. Source removal and control measures would likely result in a significant reduction of 

leachate generation and subsequent migration into the underlying aquifer, thus reducing 

groundwater contamination in the long term. Current groundwater metals (aluminum, arsenic, 

cadmium, iron, lead, manganese, and thallium) contamination would be attenuated through a 

combination of degradation and attenuation processes. Physical processes may include: 

advection, convection, dispersion, adsorption, and absorption. Chemical processes may include: 

partitioning, oxidation/reduction, hydrolysis, and acid/base reactions. 

The computer model estimated that Site 19 groundwater metal concentrations would gradually 

diminish over a long period of time (see Appendix A), assuming source removal and control 

measures would be implemented. The model also indicated that metals concentration at the 

nearest discharge point, & stream located 500 feet downgradient of Site 19, would be well below f---x 

either the state GWQS or the background levels (Table 1, Appendix A). Another iteration of the 

computer model estimated that 191 feet downgradient of the site was the maximum distance 

where metals in groundwater exceeded either GWQS or background levels (Table 2, Appendix A). 

These results indicate that metals are unlikely to migrate very far from Site 19, and their 

concentrations would be below either GWQS or background levels within a relatively short 

distance of Site 19. The lack of lateral dispersion can probably be attributed to the metals’ soil- 

water partitioning coefficients (Kd) values, which indicate a preference for adsorption to the soils, 

thus retarding the metals downgradient migration. 

Based on the available information, the low anticipated risk levels, the limited extent of observed 

groundwater contamination, likely implementation of source removal and control measures under 

a presumptive remedy approach (thus minimizing further contaminant leaching), the fact that the 

underlying groundwater is not used as a potable water supply, and computer modeling results, no 

active groundwater response actions, other than long-term monitoring, are anticipated at this time. 

This FS proposes the use of long-term monitoring to assess actual groundwater conditions 

following source control, and use the new data to refine the model estimates through input of site- 

specific soil-water partitioning coefficients that would be developed as part of the remedial action. 
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If the revised model or observation of actual future site conditions indicate potential problems 

associated with further plume migration, then the viability and effectiveness of active groundwater 

response actions (i.e., hydraulic containment, physical containment, or passive or active aquifer 

remediation) would be assessed. 

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 also 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. 

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 19SWOl at slightly higher than background levels. The organic compounds detected 

at 19SWOl 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. 
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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. 

I---- 

If source removal and 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 potential human exposures to contaminated soils and groundwater. 

Protection of the Environment RAO 

. Minimize migration of soils and drainageway contaminants to groundwater and 

the adjacent wetlands and restore the aquifer to applicable standards. 

2.8.2 Site 19 Preliminary Remediation 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 

/f--l 
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SITE 19 SOIL CONTAMINANTS OF CONCERN 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Contaminant of Concern Exceeds NJ Soil Poses Human 
Cleanup Criteria Health Risk 

, 

Antimony X -- 

II Cadmium -- 

II Chromium VI -- 

II Zinc 

Notes: 

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

. The New Jersey State Non-residential and Residential Soil Cleanup Criteria are To-Be-Considered (TBC) guidance levels, 

. Lead selected as COC based on estimated blood-lead levels exceeding 10 pg/L in 15.5 percent of children, if they were 
to be exposed to lead levels similar to those at Site 19. 

. -- Not a COC under this parameter. 

2-69 



DRAFT FINAL 

TABLE 2-24 
SITE 19 SOIL PRELIMINARY REMEDIATION GOALS 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Contaminant of 
Concern 

NJ Non- NJ Non- 
Residential Residential 

Soil Cleanup Soil Cleanup 
Criteria Criteria 

Human Health 
Risk 

Maximum 
Background 

Concentration 

Maximium 
Detected Site 
Concentration 

Antimony 340 14 -- ND 32.15 

Cadmium 100 1 -- 0.57 5.9 

Chromium VI 10 -- -- 59.5 528 

Lead 600 100 400 (1) 39.4 1345 

Zinc 1500 1500 -- 50.7 7760 

Notes: 
. 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. 
. (1) Lead level is based on OSWER Directive No. 9355.4-12, Revised Interim Soil Lead Guidance Level for CERCLA Sites and RCRA Corrective Action Facilities, 

July 1994, suggested value 
. -- Not a COC under this parameter 
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TABLE 2-25 
SITE 19 PROPOSED SOIL PRGs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

R 

Contaminant of Concern 
I 

Proposed 
I 

Basis of 
PRGs Selection 

Antimonv I 340 I NJ Non-residential Criteria 

Cadmium 100 I NJ Non-residential Criteria 

Chromium VI 

Lead 

Zinc 

59.5 Background 

600 NJ Non-residential Criteria 

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 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Notes: 
f--Y 

. 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. 

. Not a COC; does not exceed GWQS, SWDA MCLs, or pose potential human health risks 

. (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 HI > 1 .O for future adult resident future under CT exposures, or for residential child under RME 
and CT exposures 
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c 

contaminants in groundwater that would contribute to excess human health risk were selected as 

human health risk-based COCs. PRGs for groundwater contaminants 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 as defined under the N.J.A.C. 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 

l No action 

l Institutional controls (limited action) 

* Containment 

* Excavation and treatment . 

. 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) 

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

actions. 
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TABLE 2-27 

SITE 19 GROUNDWATER PRELIMINARY WEMEDIATION GOALS (pg/L) 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Detected Site 
Concentration 

Notes: 
. New Jersey state groundwater quality standards (GWQS) are ARARs. 
. Safe Drinking Water Act (SDWA) maximum contaminant l&els regulate organic and inorganic constituents in public drinking water supplies, and are presented 

for comparison purposes. 
l not a COC under this parameter. 

;1, 
5 DL Below detection limit. 
No SDWA MCL for this analyte. 

(2) Action level 
(3) PRG numerical values for carcinogens and non-carcinogens are based on exposure scenarios and factors applied in the NWS Earle human heol!u risk 

assessment. 
(4) No risk-based PRG derived; lead is both a carcinogen and a toxicant. 

DOCSWAVY\7452\01701 l\TAB2-27 2-74 

. 
I 

- 



DRAFT FINAL 

TABLE 2-28 
SITE 19 PROPOSED GROUNDWATER PRGs 

FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Notes: 

. All units in pg/L 

. The New Jersey State Ground Water Quality Standards (GWQS) are ARARs. 
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TABLE 2-29 
SITE 19 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

Environmental 
Medium 

Remedial Action Objective 

(from site characterization) 

General Response Action 

(for all RAOs) 

Remedial Technology Type 
(for general response actions) 

Process Options 

Soils and 
Sediments 

Protection of Humn Health 

Prevent human exposure to 
contaminated soils. 

No Action No Action Not Applicable 

Limited Action Institutional Controls - Land use restrictions 
- Local ordinances 

Access Restrictions - Fencing 

Protectlonofthe Containment 

Monitoring 

Surface Controls 

- Monitoring of groundwater (to 
assess contaminant status) 

- Grading 
- Revegetation 

Minimize contaminant migration 
into groundwater and adjacent 
wetlands. 

Containment Technologies: 

- Horizontal barriers 

- Vertical barriers 

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

- Slurry wall, grout injection, sheet 
piling 
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TABLE 2-29 
SITE 19 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 
TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 3 

Envlronmental 
Medium 

Soils and 
Sediments (cont.) 

Groundwater 

Remedial Action Objective 

(from site characterkation) 

(See page 1) 

General Response Action Remedial Technology Type Process Options 

(for all RAOs) (for general response actions) 

Excavation, Treatment, .and Disposal Disposal Technologies: . 
(cont.) Landfill - Off-base landfill. on-base landfill 

Land disposal - Beneficial re-use, consolidation 

In-Situ Treatment In-Situ Treatment Technologies: 

Thermal treatment - In-situ vitrification 

- Physical/chemical treatment - Soil vapor extraction, soil flushing 

- Immobilization - In-situ futation 

- Biological treatment - In-situ biodegradation 

No Action No Action - Not applicable 

Prevent human exposure to 
contaminated groundwater. 

Limited Action Institutional Controls 

Long-Term Monitoring 

- Deed restrictions 

- Classification Exception Area 
designation 

- Groundwater monitoring 
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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 contaminantsinto 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/sedimentand groundwaterare presented in Tables 2-32 and 2-33, respectively. 

2.8.5 Summary of Site 19 Selected Remedial Technolocties 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 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: 

l No Action 
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TABLE 2-30 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS 

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 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 Potentially viable. Retained. 
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. 

Access 
Restrictions 

Monitoring 

Local Ordinances Administrative actions, such as zoning bylaws Eliminated. Typically difficult 
and board of health regulations, used to limit to implement, Local 
property use and activities such as well ordinances may not apply to 
installation. military bases. 

Fencing Security fence installed around contaminated Potentially viable. Retained. 
areas to restrict access. 

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 Grading of materials in 
precipitation infiltration and surface run-off. topographic depression would 

not be effective in minimizing 
metal contaminant leaching. 
Eliminated. 

Revegetation Seeding and maintaining site surface to Revegetation of topographic 
establish vegetation to minimize erosion and to depression and drainage way 
promote evapotranspiration of precipitation thus would not mitigate metal 
reducing infiltration. contaminant leaching. 

Eliminated. 

Horizontal 
Barriers 

(Capping) 

Soil (permeable) 
cover 

Soil with a vegetative cover to prevent direct Potentially viable. Some 
contact and minimize erosion and surface effectiveness in reducing 
migration of contaminated soils. infiltration. Retained. 

I 
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GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Containment 
(cont.) 

Horizontal Single Barrier Cap constructed with one low permeability layer Potentially viable to prevent 
Barriers (clay or synthetic membrane) over site to direct contact and to minimize 
(Capping) (cont.) prevent direct contact, to minimize erosion, and erosion and infiltration. 

to minimize leaching of contaminants from Retained. 
landfill into groundwater. Additional layers 
would be required to protect the barrier. 

Composite 
(double) Barrier 

Multi-media cap with two low permeability 
layers (clay &/or synthetic membranes) 
constructed over site to prevent direct contact 
and minimize significant 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 minimize 
erosion and infiltration. 
Retained. 

Vertical Barriers Slurry Walls Trench filled with clay or cement slurry to form Eliminated. W~~rjd not be 
low permeability wall to restrict horizontal implementable since slurry 
migration of contaminants. 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 Eliminated. Would not be 
horizontal migration of contaminants. implementable since wall 

needs to be keyed into low 
permeability horizontal barrier 
or geologic unit, which is 
absent at this site. 



TABLE 2-30 DRAFT FINAL 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 SOILS and SEDIMENTS 
FEASIBILITY STUDY 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 5 

GENERAL 
RESPONSE ACTION 

Removal and 
Disposal 

TECHNOLOGY 

Excavation 

PROCESS 
OPTION 

Mechanical 
Excavation 

DESCRIPTION 

Mechanical removal of solid materials using 
common construction equipment such as 
bulldozers, excavators and front-end loaders. 

SCREENING COMMENTS 

Implementable. Retained. 

Disposal Off Site RCRA C or D Transport and disposal of excavated materials Implementable for volume of 

Landfill to a RCRA permitted landfill. soil at Site 19. Retained. 

Disposal On Site New RCRA-Type Disposal of untreated hot spot materials in a Technically impractical to 

Landfill specially constructed landfill on the base. construct and maintain landfill 
for relatively small volume of 
soils. Eliminated. 

Consolidation 
(into existing 
landfill) 

Relocation of untreated materials into an on 
base landfill that would be closed. 

Potentially viable. Retained. 

Excavation, 
Treatment, and 
Disposal 

Excavation 

Immobilization 

Mechanical 
Excavation 

Solidification 

Mechanical removal of solid materials using 
common construction equipment such as 
bulldozers, excavators and front-end loaders. 

Mixing of excavated contaminated materials 
with 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. 

Potentially applicable. 
Retained. 

Potentially applicable. 
Retained. 

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. 

n 
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GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 

RESPONSE ACTION OPTION 

Excavation, Thermal Vitrification Melting of wastes to entrain inorganics in a Eliminated. Technically 
Treatment, and Treatment stable vitreous residual. impractical for volume of soils 

Disposal (cont.) involved. 

Incineration Destruction of organics by oxidation at high Eliminated. Not 
temperatures under controlled conditions in a implementable for metal 
combustion chamber. contaminated soils. 

Pyrolysis Chemical decomposition of wastes by heating Eliminated. Not 
the material in absence of oxygen. implementable for metal 

contaminated soils. 

Physical 
Treatment 

Thermal 
Desorption 

Soil Washing 

Ambient air, heat, and mechanical agitation are Eliminated. Not 
used to volatilize organic contaminants from soil implementable for metal 
into gas stream for further treatment. contaminated soils. 

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

Chemical 
Treatment 

Solvent 
Extraction 

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

Eliminated. Not technically 
practical for metal 
contaminated soils. 

Biological 
Treatment 

Dechlorination 

Aerobic 
Biodegradation 

Chemical reaction displaces chlorine atom in Eliminated. Not 
chlorinated organic compound to convert toxic implementable for metal 
compounds into less toxic, more water soluble contaminated soils. VOCS in 
compounds. soils are not COCs. 

Degradation of organics to carbon dioxide and Eliminated. Not 
water in the presence of oxygen. Treatment implementable for metal 
can be conducted under easily controlled contaminated soils. While 
conditions in an enclosed reactor or using applicable to site VOCs, these 
standard irrigation and soil mixing techniques in are not soil COCS. 
an above-ground cell. 
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GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 

RESPONSE ACTION OPTION 

Excavation, 
Treatment, and 
Disposal (cont.) 

Biological 
Treatment 
(cont.) 

Anaerobic 
Biodegradation 

Degradation of organics to methane and carbon Eliminated. Not applicable to 
dioxide in the absence of oxygen. site metals, and not feasible 

for most site organics which 
are not COCs. Limited 
application to certain complex 
organics. 

In-Situ Treatment Physical 
Treatment 

In-Situ 
Solidification 

Deep soil mixing equipment is used to apply 
treatment reagents to contaminated soils. 
Contaminants are physically and/or chemically 
immobilized in a cement-like mass. 

Potentially implementable. 
Retained. 

Soil Vapor 
Extraction 

Induced vacuum in a network of extraction Eliminated. Not applicable for 
wells in the unsaturated soil zone desorbs metals in soils. Would be 
volatile organics from soil particles and removes implementable for site VOCs, 
contaminated vapor from soil pore space. but these are not COCs. 
Process may be enhanced using heated air, 
steam, or radiant heat or air sparging. 

Biological 
Treatment 

In-Situ 
Biodegradation 

Enhancement of natural biodegradation of 
organic contaminants by addition of nutrients 
and control of the environment. 

Eliminated. M&als would not 
be addressed. Would be 
implementable for site VOCs, 
but these are not COCs. 

Chemical 
Treatment 

Soil Flushing In-situ process which employs a water-based 
extraction fluid and an injection/extraction well 
system to flush contaminants from soils. 

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

Thermal 
Treatment 

In-Situ 
Vitrification 

An electrical network is used to melt Eliminated. Not appropriate 
contaminated soils in-place. Metals are use in locations with shallow 
immobilized within a vitreous mass, organics are water tables. 
destroyed by pyrolysis. 
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GENERAL 
RESPONSE ACTION 

No Action 

Limited Action 

TABLE 2-31 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 19 CONTAMINATED GROUNDWATER 
FEASIBILITY STUDY 

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

TECHNOLOGY 

No.Action 

Institutional 
Controls 

Long-Term 
Monitoring 

PROCESS 
OPTION 

No Action 

Deed Restrictions 

Groundwater 
Monitoring 

I DESCRIPTION 

i No active remediation would be conducted 
~ to address contamination. 

Administrative action used to restrict future 
activities on base properties. Installation of 
drinking water wells without treatment 
would be prohibited under property deeds. 

Periodic sampling and analysis of media to 
assess groundwater contaminant status 
and potential migration downgradient. 

SCREENING COMMENTS 

Retained for baseline comparison 
purposes in accordance with NCP. 

Potentially applicable. Retained. 

Potentially applicable. Retained. 
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TABLE 2-32 

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

NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

No Action No Action No Action Would not achieve remedial 
action objectives. 

implementable. Capital: None 
0 & M: Low 

Retained. 

Limited Action institutional 
Controls 

Deed 
Restrictions 

Effectiveness dependant on 
continued future enforcement to 
prevent use of underlying 
groundwater or prohibit 
residential development. No 
contaminant reduction. 

Can be added to property Capital: Low Retained. 
deed and is O&M:Low 
implementable. 

Access 
Restrictions 

Fencing Would limit access topographic Readily implementable. Capital: Low Retained. 
depression, but no contamination Numerous companies 0 & M: Low 
reduction. Dusts laden with available to perform 
metals can still be dispersed to construction. 
environment. Would be effective 
in mitigating direct contact 
threats to humans and ecological 
receptors. 

Monitoring Groundwater 
Monitoring 

Would allow assessment of 
contaminant status and 
leaching/migration in 
groundwater. Would enable 
action to be taken to reduce 
continued contaminated 
groundwater. No contaminant 
reduction. 

Readily implementable, Capital: Low Retained. 
numerous companies O&M:Low 
with personnel and 
equipment to perform 
sampling and evaluation 
of results. 
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSION 

Containment Cap Soil 
(permeable) 
Cover 

Would prevent direct exposure to Implementable using Capital: Low Retained. 
contaminated soils. Would standard methods and 0 & M: Low 
reduce precipitation infiltration readily available 
and contaminant leaching to equipment. 
groundwater, and would eliminate 
erosion of soils in depression and 
drainage way to adjacent 
wetlands. No contaminant 
reduction. 

Removal and 
Disposal 

Excavation 

Single Barner Would limit infiltration and Implementable by Capital: Retained. 

significantly reduce contaminant standard construction Moderate 
leaching to groundwater. Would techniques, would require 0 & M: Low 
prevent exposure to contaminated specialized, but readily 
soils, and eliminate erosion of available, equipment and 
soils into adjacent wetlands. No materials to install 
contaminant reduction. synthetic cap. 

Composite Same as single barrier. Second Implementable by Capital: Eliminated. 

(Double) Barrier impermeable barrier would standard construction, Moderate 
provide greater assurance against would require specialized O&M:Low 
cover failure. Level of protection equipment and materials 
offered by composite barrier cap to install double barrier 
not required at Site 5 since cap. More care to install 
groundwater contamination is low than soil cover or single 
and unused. barrier. 

Mechanical Effective method for removing Equipment and resources Capital: Low Retained. 
Excavation highly contaminated soils. are readily available from 0 & M: None 

various contractors. 
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GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY PROCESS 

OPTION 
EFFECTIVENESS IMPLEMENTABILITY COST CONCLUSIONS 

Disposal Off 
Site 

RCRA Landfill Effectively addresses Implementable. Capital: Retained. 
contaminated soils and eliminates Commercial landfill Moderate 

future releases to the facilities are available. 0 & M: None 

environment. Can probably Implementation becomes 
handle volume of Site 19 soil. more difficult if 
Depending on soil constituents, excavated materials 
RCRA facility may require require segregation or 
treatment of soils prior to treatment prior to 
disposal to meet land disposal disposal. 
requirements. 

Removal and Disposal On 
Disposal (cont.) Site 

Consolidation Allows small volumes of materials Implementable. Two Capital: Low Retained. 
from discrete locations to be NWS Earle landfills (Site 0 & M: None 

consolidated and addressed with 4 and 5) would be able to 
the majority of landfill materials. accept the small volume 

of soils that needs to be 
disposed, prior to 
closure. 

Excavation, 
Treatment, and 
Disposal 

Excavation Mechanical 
Excavation 

Mechanical removal of solid 
materials using common 
construction equipment such as 
bulldozers, excavators and front- 
end loaders. 

Implementable. Capital: Low Retained. 
Equipment and resources 0 & M: None 
are readily available from 
various contractors. 

Immobilization Solidification 
and Fixation 

Mixing of excavated 
contaminated soils and paint 
chips with treatment reagents 
(cement) would be effective in 
physically and/or chemically 
binding and decrease soil 
contaminant mobility. 

Implementable. A 
number of vendors are 
available to perform this 
treatment process. 

Capital: 
Moderate 
O&M: None 

Retained. 

> i 
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GENERAL 
RESPONSE 

ACTION 

In-Situ 
Treatment 

TECHNOLOGY 

Physical 
Treatment 

PROCESS 
OPTION 

EFFECTIVENESS 

In-Situ 
Solidification 

Deep mixing with reagents could 
effectively immobilize metals in 
contaminated soils. However, 
this treatment process may be 
less effective than the ex-situ 
solidification, which can be better 
controlled to achieve desired 
results. 

IMPLEMENTABILITY 

Vendors with equipment 
and personnel are 
available to perform in- 
situ treatment. 
Treatability study needed 
to assess process 
effectiveness. 

COST I CONCLUSIONS 

Capital: 
Moderate 
O&M: None 

Eliminated. 
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TABLE 2-33 
EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 19 CONTAMINATED GROUNDWATER 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

PROCESS 
OPTION 

EFFECTIVENESS IMPLEMENTABILITY COST 
RETAIN/ 

ELIMINATE 

No Action No Action No Action Does not achieve remedial Implementable Capital: None Retained. 
action objectives. O&M: Low 

Natural Attenuation Natural Natural Effectiveness dependent on Implementable. Would Capital: None Retained. 

Attenuation Attenuation subsurface biological, require monitoring to O&M: Low 
chemical, and physical determine whether 
conditions. Attenuation of attenuation is ongoing. 
organics and metals is 
anticipated to be gradual. 

Limited Action Institutional 
Controls 

Deed Restrictions Effectiveness depends on Can be added to property Capital: Low Retained. 
future enforcement. Does deeds and is implementable. O&M: Low 
not reduce contamination. 

Long-Term Groundwater 
Monitoring Monitoring 

Effective method for 
observing contaminant 
extent and potential 
migration, and for assessing 
effectiveness of remedial 
action. 

Readily implementable, 
numerous companies 
available with resources to 
perform monitoring. 

Capital: Low 
O&M: Low 

Retained. 

-:I 
\ 

:, 
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0. Institutional Controls 

- Deed restrictions 

l Monitoring 

9 Capping 

- Soil Cover 

- Single Barrier 

l Excavation 

- Mechanical Excavation 

l Disposal Off site 

- RCRA D landfill 

l Disposal On site 

- Consolidation 

l Immobilization 

- Solidification and Fixation 

All candidate technologies and process options to address contaminated groundwater were 

retained after the screening phase and include 

l No Action 

0 Institutional Controls 

- Deed Restrictions 

l Monitoring 
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2.9 SITE 26 TECHNOLOGY SCREENING 

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

alternatives for Site 26 is presented in this section. 

2.9.1 Site 26 Remedial Action Obiectives 

The results of the RI, previous investigations, and the human health and ecological risk 

assessments for Site 26 were evaluated to determine what remedial actions may be needed to 

protect human health and the environment, and to develop the site-specific RAOs. 

Human Health Protection Considerations 

The Site 26 HHRA results (RI Table 25-19) indicated that exposure to contaminated subsurface 

soils by a future industrial worker resulted in estimated RME lifetime carcinogenic risks (3.2 E-05) 

within the acceptable risk range (1 E-04 to 1 E-06), and RME noncarcinogenic HIS were less then 

1.0. Therefore, no further remedial actions are warranted to protect a potential future industrial 

worker from contaminated soils exposures at Site 26. 

For potential exposure to contaminated groundwater by the future industrial worker, the RME risk 

results indicate that total carcinogenic risks are within the acceptable risk range, and 

noncarcinogenic HIS of greater than 1.0 for several target organs. A review of RI Table 25-14 

indicate that TCE and 1,2-DCE are the primary contributors of carcinogenic and non-carcinogenic 

risks, Therefore further remedial actions may be warranted at Site 26 to protect a potential future 

industrial worker from potential exposures to contaminants, if groundwater is used as a potable 

water supply. 

The Site 26 HHRA results (RI Table 25-19) indicated that exposure to contaminated subsurface 

soils by a future resident resulted in estimated RME lifetime carcinogenic risks of 1.26 E-04, which 

slightly exceeds the acceptable risk range (10 E-04 to 10 E-06). The RME noncarcinogenic HIS 

for the future child resident were less then 1.0. Review of RI Table 25-11 indicates that the 

primary contributors of risks are arsenic and beryllium. The representative concentrations used in 

the risk assessment for arsenic and beryllium were 3.1 and 0.2 mg/kg, which are below the 

maximum detected background concentrations. The risks attributable to Site 26 soil arsenic and 

beryllium are not of concern for the future resident since the background concentrations are 

higher than the site-specific ones, there is no information suggesting that beryllium and barium 
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were disposed in the area, and sampling has not shown any evidence of a source area. 

Therefore, no further remedial actions are warranted to protect a future resident from 

contaminated soils exposures at Site.26. 

Potential exposures to contaminated groundwater resulted in estimated RME adult total 

carcinogenic risks of 1.8 E-04 (slightly exceeding the acceptable risk range) attributable primarily 

to TCE and l,l-DCE. For the RME child receptor exposure scenarios (RI Table 2518), both 

ingestion of and dermal contact with the contaminated Site 26 groundwater posed non- 

carcinogenic HIS greater than 1.0 for several target organs including the cardiovascular system, 

the liver, and the central nervous system. TCE and 1,2-DCE, individually or in combination, were 

the principal contributors of non-carcinogenic risks. Therefore further remedial actions may be 

warranted at Site 26 to protect potential future residents from potential exposures to 

contaminants, if groundwater is used as a potable water supply. 

The lead concentrations detected in Site 26 soils and groundwater were below EPA guidelines 

and are not expected to pose significant blood-lead levels based on the IEUBK Lead Model 

(vO.99). 

Several chlorinated VOCs in groundwater pose potential risks to future industrial worker and 

resident 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 26 area for 

residential purposes is not currently planned. It is unknown what changes in the future may occur 

that may result in different land uses. As discussed previously in Section 1.3.4, the underlying 

groundwater is not used as a potable water supply. Should base realignment occur in the future 

that may result in different land use for Site 26, then an Environmental Baseline Survey would be 

conducted and measures to protect human health from exposures to contaminated groundwater 

may be warranted. 

Ecological Receptors Risk Considerations 

The RI concluded that soil contaminants at Site 26 were relatively low and did not constitute any 

significant threat to ecological receptors, the Site 26 area was relatively small, was mostly 

developed or covered by turfgrass, and did not offer a suitable ecological habitat for terrestrial 

organisms. The RI results indicated that there are no wetlands, sensitive habitats, or threatened 

or endangered species present in the vicinity of Site 26. Therefore, no further remedial actions 

are needed to protect ecological receptors at this Site. 
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Environmental Media Protection Considerations 

soils - The majority of the Site 26 soils do not appear to be continuing sources of groundwater 

contamination. Soils immediately adjacent to the process le?ch tank are likely contaminated by 

VOCs because of intimate contact with spent solvents as they were leached from the tank into the 

water table. The soil analytical results outside the immediate tank area indicate that virtually all 

detected VOCs and metals were present at levels below both the State Soil Residential and Non- 

Residential Direct Contact Cleanup Criteria (TBCs), and the Soil Impact to Groundwater Cleanup 

Criteria (TBC). While cadmium was present at all soil sampling locations, only the 26SBO3-06 

sample [I.2 mg/kg] slightly exceeded the Residential Direct Contact Cleanup Criteria of 1 mg/kg 

but is well below the Non-Residential Direct Contact Cleanup Criteria of 100 mg/kg. Based on the 

available analytical information, estimated risks, and comparison with State’s non-promulgated 

soil cleanup criteria, no remediation of soils are except for the area immediately adjacent to the 

leach tank. It is anticipated that source control would be employed to address the process leach 

tank and associated contaminated soils. 

Groundwater - Groundwater samples obtained from Site 26 contained a number of metals at 

concentrations generally comparable to the background levels. Aluminum, cadmium, iron, and 

manganese were detected at concentrations that exceeded the state GWQS. The cadmium 

concentration at only one groundwater sampling location [26MW04] exceeded the background 

range. The 26MW04 groundwater cadmium concentration of 4.4 pg/L only slightly exceeds the 

New Jersey GWQS of 4 FglL. 

The RI identified the presence of TCE and several degradation products at two monitoring well 

locations. Based on the high TCE concentration and corresponding 1,2-DCE levels detected at 

26MW-01, the RI concluded that this location is near where the TCE was released and that the 

release occurred a number of years ago. 26MW-01 is located near the process leach tank. The 

VOCs TCE; l,l,-DCE; and 1,2-DCE detected at 26MW-01 exceeded the state GWQS [ARAR]. 

VOCs detected at the other location, 26MW06, were present at or below the GWQS. No TCE or 

related compounds were found in background samples. 

Based on the results of the October 1996 direct push groundwater sampling and field analyses, a 

VOC plume [exceeding the GWQS] has been identified extending approximately 400 feet in a 

southwesterly direction from the process leach tank. The interpreted VOC plume configuration is 
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consistent with the migration of contaminants laterally with the direction of groundwater flow. 

Figures 1-21 (a,b,c), Figures l-22 (a,b,c), and Figures 1-23 show the interpreted groundwater 

TCE plume. However, an underlying aquitard (a clay layer varying between IO to 15 feet 

thickness at approximately 25 feet below ground surface) appears to be limiting the vertical 

migration of these VOCs. Review of available data indicates that the plume appears to be 

migrating with groundwater towards the southwest. It is not known if the semi-permeable clay 

layer tends toward the ground surface, resulting in plume flow discharging to a surface water 

body, or if the clay lens tapers out to extinction or dips to greater depths. However, watershed 

samples taken in surface waters downgradient of Site 26 do not show any indication of TCE or 

DCE. Migration of contaminated groundwater appears to be unimpeded in the lateral direction. 

Review of the RI data and comparison with the State GWQS and background concentrations and 

the single detection of slightly higher than GWQS cadmium concentration at 26MW04 indicate 

that no further remedial actions are warranted to address metals in groundwater at Site 26. 

The RI data, in conjunction with the recent groundwater sampling data, indicate the presence of a 

VOC plume at concentrations that exceed the GWQS. It is likely that the suspected source of 

TCE and other VOCs, process leach tank and affiliated contaminated soils, are contributing to 

groundwater contamination at Site 26. Based on available information and anticipated risks, 

groundwater response actions need to be considered in this FS. 

RAOs Selection 

Based on the reasons provided, the following remedial action objectives have been selected: 

Protection of Human Health MO: 

. Prevent potential human exposures to contaminated groundwater. 

Protection of the Environment RAO: 

. Mitigate migration of VOC contaminants in groundwater and restore the aquifer to 

applicable standards. 
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2.9.2 Site 26 Preliminary Remediation Goals (PRGs) 

Data from the RI and the October 1996 sampling event, the human health risk assessment, and 

the ARARs were reviewed to identify the Site 26 contaminants of concern (COCs) which would be 

used to identify and select the appropriate PRGs. No COCs for soils were identified since site- 

related contaminants are not present at concentrations that pose human health risks. If 

excavation is necessary as a component of remedial action for the suspected source (process 

leach tank and associated soils), then the State Soil Impact to Groundwater Cleanup Criteria, or 

some other agreed-to standard, for VOCs could be used to determine the extent of soils removal. 

The summary and basis for selecting groundwater COCs, based on exceedance of regulatory 

requirements (GWQS and SDWA MCLs) and risks to human health, are presented in Table 2-34. 

The organics and metal contaminants in groundwater that would contribute to excess human 

health carcinogenic risk (greater than 1 E-04 total) or HI greater than 1 .O) were selected as human 

health risk-based COCs. PRGs for groundwater contaminants 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 0.1, and maximum detected background concentrations. Tables 2-35 

presents a set of candidate groundwater PRGs. A set of proposed Site 26 PRGs for groundwater 

are presented in Table 2-36, 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.J.A.C. 7:9-6. 

2.9.3 Site 26 General Response Actions 

General response actions were selected based on the RAOs for Site 26, the types and extent of 

contaminants present, leaching of contaminants from the suspected source (process leach tank 

and adjacent soils), and mitigation of contaminated groundwater. 

The general response actions for Site 26 that address the suspected VOC source and continued 

contaminant leaching into groundwater include: 

. No Action 

. Removal and Disposal 
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TABLE 2-34 . 
SITE 26 GROUNDWATER CONTAMINANTS OF CONCERN .- 

FEASIBILITY sTiiD,v 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

Contaminant of Concern Exceeds NJ GWQS 

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 Orinking Water Act (SOWA) Maximum Contaminant Levels regulate organic and inorganic constituents in public 
drinking water supplies: inciuded as a TBC for comparison purposes only. 

. 

ii 
Not a COC: does not exceed GWQS. SWOA MCLs. or pose potential human health risks. 

. COC exceeds GWQS, based on direct push sampling and analysis data. 

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

. (31 COC contributes to HI > 1.0 for future industrial worker, adult resident future under RME exposures, or for 
residential child under RME exposures. 
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TABLE 2-35 
SITE 26 GROUNDWATER PRELIMINARY REMEDIATION GOALS (pg/L) 

FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

DRAFT FIWAL 

1 ,I -Dichloroethe 

1,2-Dichloroethene 

tetrachloride 

Tetrachloroethene 

Notes: 
. New Jersey State Ground Water Quality Standards (GWQS) are ARARs. 
e Safe Drinking Water Act (SDWA) Maximum Contaminant Levels regulate organic and inorganic constituents in public drinking water supplies, and are presented 

here only for comparison purposes. 
. -- not a COC under this parameter. 

ill 
BDL Below detection limit. 
Based on direct push sampling with field GC analysis. 

(2) PRO numerical values for carcinogens and non-carcinogens are based on exposure scenarios and Factors appliid in the NWS Earle human health risk 
assessment. 
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TABLE 2-36 
SITE 26 PROPOSED GROUNDWATER PRGs 

FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

Contaminant of Concern Proposed Basis of 
PRGs Selection 

II Trichloroethene I 1 I NJ GWQS I 

I 1 .I -Dichloroethene I NJ GWQS 

I 1.2-Dichloroethene (cis/trans) -1 lO/lOO I NJ GWQS I 

I Benzene NJ GWQS 

II Carbon tetrachloride I 2 I NJ GWQS II 

I Tetrachloroethene -I- 1 1 NJ GWQS I 

I Cadmium 4 I NJ GWQS I 

Notes: 

. The New Jersey State Ground Water Quality Standards (GWQS) are ARARs. 
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General response actions that address potential human exposure to groundwater and continued 

migration of contaminated groundwater include: 

. No Action 

. institutional controls (limited action) 

. Containment 

. Collection, Treatment, and Discharge 

. In-Situ Treatment 

Table 2-37 presents a summary of the Site 26 RAOs and corresponding general response 

actions. 

2.9.4 Site 26 identification and Screenino of Technoloaies and Process ODtions 

Table 2-37 presents a summary of potential remedial technologies and process options that 

apply to the Site 26 RAOs and general response actions. Screening of the remedial 

technologies considered their overall applicability to the media of concern, primary contaminants 

(VOCs), known Site conditions, and planned use of the Site. During the screening step, process 

option and entire technology types were eliminated from further consideration on the basis of technical 

implementability. 

Site conditions considered include: presence of the suspected source, a process leach tank and 

associated soils, a VOC plume in groundwater extending away from the process leach tank, and the 

continued migration of groundwater contaminants. 

The preliminary screening of groundwater response technologies is presented in Table 2-38. Detailed 

evaluations of the remedial technologies and process options for contaminated groundwater are 

presented in Table 2-39. 

2.9.5 Summarv of Site 26 Selected Remedial Technoloqies and Process Options 

Table 2-39 identifies the remedial technologies that were retained after the detailed 

evaluation process. The technologies and process options that are not likely to be 

implementable, effective, or would result in higher implementation costs were eliminated 

from further consideration. Site 
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TABLE 2-37 
SITE 26 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 

TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASlBlLlTY STUDY 

NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

Environmental 
Media 

Groundwater 

Remedial Action Objectives 

(from site characterization) 

Protectionof Human Health 

General Responseactions 

(for all RAOs) 

No Action 

Remedial Technology Types 
(for general response actions) 

No Action 

Process Options 

- Not applicable 

Prevent human exposure to 
contaminated groundwater. 

Natural Attenuation Natural Attenuation - Biological processes 
- Chemical processes 
- Physical processes 

Protectionof the Environment 

Mitigate migration of contaminant 
VOCs in groundwater. 

Limited Action Institutional Controls - Deed restrictions 
- Classification Exception Area 

designation ,* 

Containment 

Long-Term Monitoring 

Physical Containment 
Vertical barriers 
Horizontal barriers 

- Groundwater monitoring 

- slurry wall, grout injection, sheet piling 
- horizontal subsurface barrier 
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TABLE 237 DRAFT FINAL 
SITE 26 REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS, 
TECHNOLOGY TYPES, AND PROCESS OPTIONS 
FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 2 

Environmental Remedial Action Objectives 
Media (from site characterization) 

Groundwater (cont.) (see previous page) 

General Response Action Remedial Technology Types Process Options 
(for all RAOs) (for general response actions) 

Collection, Treatment, and Discharge Collection Technologies: - extraction wells, collection 
Extraction trench 

Enhanced Removal 
- BlastinglHydrofracturing 

Treatment Technologies: 
Physical 
Chemical 
Biological 

- equalization, dewatering, 
sedimentation, oil-water separation, 
filtration, reverse osmosis, air 
stripping, carbon adsorption, 
extraction, distillation, evaporation, 
electrodialysis 

- ion exchange, electrolytic recovery, 
enhanced oxidation, chemical 
oxidation, reduction, neutralization, 
precipitation, coagulation- 
flocculation, dechlorination 

- aerobic or anaerobic biodegradation 

Groundwater 
(Cont.) 

Discharge Technologies: 
Beneficial re-use 
Surface discharge 
Subsurface discharge 

- air sparging, reactive wall, 

biodegradation, chemical oxidation 

- on-site use, off-site use 
- direct surface discharge, discharge to 

POTW, spray irrigation 
- reinjection 
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TABLE 238 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

FOR SITE 26 CONTAMINATED GROUNDWATER 
FEASIBILITY STUDY 

NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

DRAFT FINAL 

Limited Action 
activities on base properties. Installation of 
drinking water wells without treatment would 
be prohibited under property deeds. 

Long-Term Groundwater 
Monitoring Monitoring 

Periodic sampling and analysis of media to 
assess groundwater contaminant status and 
potential migration downgradient. 

Potentially applicable. Retained. 

Containment Vertical Barriers Slurry wall Use of bentonite mixture to form low- 
permeability barrier to prevent contaminated 
groundwater movement. Ability to restrict 
chlorinated VOCs migration may be limited. 
Could be used to change direction of 
groundwater flow. 

If used to form complete containment 
barrier, would need to be keyed into 
horizontal impermeable layer. Potentially 
applicable. Retained. 

Grout injection Cement grout is injected to form a curtain 
wall that would restrict contaminated 
groundwater flow. Ability to restrict 
chlorinated VOCs migration may be limited. 
Could be used to change direction of 
groundwater flow. 

If used to form complete containment 
barrier, would need to be keyed into 
horizontal impermeable layer. Potentially 
applicable. Retained. 
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TABLE 2-38 DRAFT FINAL 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 26 CONTAMINATEDGROUNDWATER 
FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 2 of 7 

GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 
RESPONSE ACTION OPTION 

Containment (cont.) Vertical Barriers Sheet piles Sheet piles are driven vertically into the If used to form complete containment 
subsurface and linked to each other to form a barrier, would need to be keyed into 
continuous physical vertical barrier to horizontal impermeable layer. Potentially 
groundwater flow. Could be used to change applicable. Retained. 
direction of groundwater flow. 

Horizontal barriers Grout injection Cement grout is jetted in a circular pattern to Would not restrict lateral contaminated 
form a horizontal barrier to contaminated groundwater migration. Eliminated. 
groundwater flow. Ability to restrict 
chlorinated VOCs migration may be limited. 

Collection Extraction Extraction Wells Discrete pumping wells to collect Potentially applicable. Retained. 
contaminated water or divert clean water. 
Could also be used to provide hydraulic 
containment of contaminated groundwater 
flow, if well network designed to capture 
plume. c 

Collection Trench A permeable trench used to intercept and 
collect clean or contaminated groundwater. 

Potentially applicable. Retained. 

Enhanced Blasting/ 
Removal Hydrofracturing 

Blasting or hydrofracturing of bedrock or low- Aquifer is sufficiently permeable so as not 
permeability overburden materials to promote to require enhanced removal. Eliminated. 
access to groundwater in bedrock fractures. 

Treatment Physical Equalization Dampening of flow and/or contaminant 
concentration variation in a large vessel to 
promote constant discharge rate and water 
quality. 

Potentially applicable. Retained. 

Dewatering Mechanical removal of free water from Potentially applicable. Retained. 
treatment residuals using equipment such as 
a filter press or vacuum filter. 
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TABLE 2-38 DRAFT FINAL 
PRELIMINARYSCREENINGOF TECHNOLOGIESAND PROCESSOPTIONS 
FOR SITE 26 CONTAMINATEDGROUNDWATER 
FEASIBILITYSTUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 3 of 7 

GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 
RESPONSE ACTION OPTION 

Treatment (cont.) Physical (cont.) Sedimentation Gravity settling of suspended solids from Potentially applicable. Retained. 
water in a vessel. 

Oil/Water 
Separation 

Mechanical separation of oils or other non- 
aqueous phase liquids from water by gravity 
and differences in liquid densities. 

Potentially applicable, if NAPLs 
encountered. Retained. 

Filtration Separation of material from water via 
entrapment in a bed or membrane 
separation. 

Potentially applicable. Retained. 

Reverse Osmosis 

Air Stripping 

Use of high pressure and membranes to 
separate dissolved materials, including 
organics and inorganics, from water. 

Transfer of volatile organic compounds from 
the aqueous phase to the vapor phase 
through contact of contaminated water with 
air or steam in a countercurrent process. 

Membranes would be subject to 
degradation by chlorinated organic 
compounds. Eliminated. 

Potentially applicable. Retained. 

Carbon Adsorption Adsorption of aqueous phase contaminants Potentially applicable. Retained. 
onto activated carbon. Suitable as either a 
primary treatment or polishing step. 

Distillation Vaporization of a liquid followed by 
condensation of the vapors by cooling. 

Not effective on wastes containing dilute 
mixtures of many different contaminants. 
Eliminated. 

Evaporation Change from the liquid to the gaseous state 
at a temperature below the boiling point. 

Not effective on wastes containing dilute 
mixtures of many different contaminants. 
Eliminated. 
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TABLE 238 DRAFT FINAL 
PRELIMINARYSCREENINGOF TECHNOLOGIESAND PROCESSOPTIONS 
FOR SITE 26 CONTAMINATEDGROUNDWATER 
FEASIBILITYSTUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 4 of 7 

GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 
RESPONSE ACTION OPTION 

Treatment (cont.) Chemical (cont.) Ion exchange Process in which toxic ions are removed from Potentially applicable. Retained. 
the aqueous phase by being exchanged with 
relatively harmless ions held by electrostatic 
forces to a specifically formulated resin. 

Enhanced 
Oxidation 

Use of strong oxidizers to chemically oxidize 
organic materials, Typically hydrogen 
peroxide and/or ozone with UV radiation can 
be used to treat aqueous stream. Oxidation 
may also be accomplished using high 
temperatures, pressures, and air. 

Potentially applicable. Retained. 

Chemical Oxidation Use of oxidizing agents such as hydrogen Potentially applicable. Retained. 
peroxide, ozone, chlorine, or potassium 
permanganate to chemically increase the 
oxidation state of materials in order to reduce 
their toxicity or solubility. 

Reduction 

Neutralization 

Use of strong reducers such as ferrous iron, 
sulfur dioxide, or sulfite to chemically reduce 
the oxidation state of materials in order to 
reduce their toxicity or solubility. 

Use of acids or bases to counteract 
excessive pHs or adjust pH to the optimum 
for a given treatment process. 

Contaminants present are not amenable 
to reduction. Not applicable for organics, 
primarily used for reduction of hexavalent 
chromium, mercury, and lead. Eliminated. 

Potentially applicable. Retained. 

Precipitation Use of reagents to convert dissolved 
contaminants into insoluble materials that 
can be physically removed from the waste 
stream. 

Potentially applicable. Retained. 
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PRELIMINARY SCREENING OF TECHNOLOGIESAND PROCESS OPTIONS 
FOR SITE 26 CONTAMINATEDGROUNDWATER 
FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 5 of 7 

DRAFT FINAL 

GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Treatment (cont.) Chemical (cont.) Flocculation Use of chemicals to neutralize surface 
charges and promote attraction of colloidal 
particles to facilitate settling. 

Potentially applicable. Retained. 

Dechlorination Use of chemicals to remove chlorine from 
chlorinated compounds. 

Typically utilized for high concentration 
wastewater streams. Not effective on 
waste streams containing a dilute mixture 
of many different contaminants. 
Eliminated. 

Biological Aerobic Suspended growth or fixed film process 
employing aeration and biomass recycle to 
decompose organic contaminants. Or 
biomass may be stimulated in a reactor to 
degrade aromatic hydrocarbon compounds. 

Potentially effective for petroleum 
hydrocarbons, but not very effective for 
treating heavily chlorinated organics. May 
be used to treat decomposition 
components of chlorinated organics. 
Retained. 

Anaerobic Suspended growth or fixed film process Potentially effective for treating 
employing anaerobic bacteria to decompose chlorinated organics. Retained. 
chlorinated organic contaminants in an 
oxygen-free environment. 

In-situ Treatment Air Sparging Injection of air into groundwater to foster The Site 26 soils from the ground surface 
physical stripping of VOCs from the aqueous to nearly top of the water table are 
phase into the gas phase. The VOCs would relatively free of VOCs. Air sparging may 
rise through the vadose zone and soil column result in low level contamination of these 
to be captured by a soil vapor extraction soils. Retained. 
system. 
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Permeable 
Reaction Wall 

A trench is excavated in the path of a 
contaminant plume and filled with chelators, 
sorbents, microbes, or other materials to 
degrade or retain contaminants as ground 
water passes through the wall. 

This process option is an innovative 
technology in the developmental stage. 
Several full size systems have been 
constructed in 1996, but results are 
currently unknown. Retained. 



TABLE 2-38 DRAFT FINAL 
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 26 CONTAMINATEDGROUNDWATER 
FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 6 of 7 

GENERAL 
RESPONSE ACTION 

TECHNOLOGY PROCESS 
OPTION 

DESCRIPTION SCREENING COMMENTS 

Treatment (cont.) In-situ Treatment 
(cont.) 

Biodegradation Naturally occurring organisms are stimulated In developmental stage. Potentially 
or adapted to metabolize hydrocarbons as a applicable. Retained. 
food source. Oxygen and nutrients are 
sometimes added to promote organic 
compound degradation. Co-metabolism of 
chlorinated hydrocarbons can be stimulated 
through the addition of methane in the 
presence of methanotrophs. 

Chemical Oxidation Hydrogen peroxide, ozone, and other In developmental stage. Potentially 
oxidizers may be injected into the applicable. Retained. 
groundwater plume to degrade the 
chlorinated organic contaminants, which may 
subsequently be further degraded by soil 
microbes. 

Discharge Beneficial Reuse On-Site reuse Treated recovered water may be used as 
process water or for watering lawns, 
shrubbery, etc. 

’ Potentially applicable. Retained. 

Surface Discharge Direct Discharge Discharge of treated water to local stream or Potentially applicable. Retained. 
river, approximately 1000 feet away. 

Indirect Discharge 
POW 

Discharge of treated water to a publicly 
owned treatment works. 

Not feasible since on-base POTW not 
able to receive this type of aqueous 
stream. Eliminated. 

Off-Site Treatment Transport of untreated groundwater to Not easily implementable to transport 
Facility permitted off site facility for treatment and quantities of contaminated groundwater to 

disposal. off-base POTW. Also may be difficult to 
find POTW that would accept 
groundwater. Eliminated. 
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
FOR SITE 26 CONTAMINATEDGROUNDWATER 
FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
Page 7 of 7 

L A 

GENERAL TECHNOLOGY PROCESS DESCRIPTION SCREENING COMMENTS 
RESPONSE ACTION OPTION 

Discharge (cont.) Surface Discharge Spray irrigation Use of spray irrigation on open land to aerate Potentially applicable. Retained. 
(cont.) treated groundwater and foster 

evapotranspiration. 

Subsurface 
Discharge 

Underground Use of reinjection or infiltration galleries to 
Injection or discharge treated groundwater back into the 
Infiltration aquifer. 

Potentially applicable. Retained. 

DOCS\NAVY\7452\116015 



DRAFT FINAL 

TABLE 2-39 
DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 26 GROUNDWATER 

FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NJ 

GENERAL PROCESS 
RESPONSE ACTION TECHNOLOGY OPTION 

No Action No Action No Action 

Natural Attenuation Natural Natural 
Attenuation Attenuation 

EFFECTIVENESS 

Does not achieve remedial 
action objectives. 

Effectiveness dependent on 
subsurface biological, 
chemical, and physical 
conditions. Attenuation of 
organics and metals is 
anticipated to be gradual. 

IMPLEMENTABILITY 

Implementable 

Implementable. Would 
require monitoring to 
determine whether 
attenuation is ongoing. 

COST 

Capital: None 
O&M: Low 

Capital: None 
O&M: Low 

RETAIN/ 
ELIMINATE 

Retained. 

Retained. 

Limited Action Institutional 
Controls 

Long-Term 
Monitoring 

Deed Restrictions Effectiveness depends on Can be added to property Capital: Low Retained. 
future enforcement. Does deeds (or Base Master Plan) O&M: Low 
not reduce contamination. and is implementable. 

Groundwater Effective method for Readily implementable; Capital: Low Retained. 
Monitoring observing contaminant numerous companies are O&M: Low 

migration and assessing available with resources to 
effectiveness of remedial perform monitoring. 
action. 

Containment Vertical Barriers Slurry Wall Would prevent or limit Readily implementable. Capital: Low Eliminated. 
groundwater flow, but may Would need to key into low O&M: Low 
have some be difficulty in permeability horizontal layer. 
retarding chlorinated solvent Could be used to channel 
migration. Groundwater groundwater flow direction. 
levels not anticipated to be a Would need to excavate 
problem. trench, disposal of VOC- 

contaminated spoils pose 
problems. 
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 26 GROUNDWATER 

FEASIBILITY STUDY 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NJ 
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GENERAL PROCESS RETAIN/ 
RESPONSE ACTION TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST ELIMINATE 

Containment (cont.) Vertical Barriers Grout Injection Would prevent or limit Readily implementable. Capital: Low Retained. 
(cont.) groundwater flow, but may Would need to key into low O&M: Low 

have some be difficulty in permeability horizontal layer. 
retarding chlorinated solvent Could be used to channel 
migration. Groundwater groundwater flow direction. 
levels not anticipated to be a 
problem. 

Sheet Piles Would prevent or limit Readily implementable using Capital: Low Retained. 
groundwater flow. Effective standard construction O&M: Low 
permeability may be higher techniques. Could be used 
than other vertical barriers. to channel groundwater flow 

direction. 

Collection Extraction Extraction Wells Effective method for 
containing contaminant 
migration and extracting 
groundwater for treatment. 
May be limited by site 
geologic or hydrogeologic 
conditions. 

Readily implementable using 
readily available equipment 
and resources. 

Capital: L ~3w 
O&M: Low 

Retained. 

Collection Trench Effective method for Installation in contaminated Capital: Medium Retained. 
containing contaminant areas would generate a O&M: Low 
migration and extracting quantity of contaminated 
groundwater for treatment. soils that would need to be 
Most applicable for low stored on site or disposed off 
permeability or site. 
heterogeneous soils. 
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GENERAL PROCESS RETAIN/ 

RESPONSE ACTION TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST ELIMINATE 

Treatment Physical Equalization Effective process for Readily implementable using Capital: Low Retained. 
dampening flow and commercially available O&M: Low 
contaminant surges. Does equipment. 
not directly remediate 
contaminants, but necessary 
process to ensure proper 
operation of treatment 
system. 

Dewatering Effective process for Readily implementable using Capital: Retained. 
removing free water from commercially available Medium 
treatment residues (sludges). equipment. O&M: Medium 
Would improve sludge 

handling characteristics and 
lower disposal costs. 

Sedimentation Effective for removal of Readily implementable using Capital: Low Retained. 
settleable solids, such as commercially available O&M: Low 
those formed by precipitation equipment. 
and flocculation processes. 

Oil/Water 
Separation 

Effective for separating oils 
and non-aqueous phase 
liquids, if recovered from 
extraction wells or trench. 

Readily available through a Capital: Low 
number of vendors. O&M: Low 

Retained. 

Filtration Effective process for removal Readily implementable using Capital: Low Retained. 
of particulate metals and commercially available O&M: Low 
suspended solids from equipment and resources. 
groundwater 
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GENERAL PROCESS RETAIN/ 

RESPONSE ACTION TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST ELIMINATE 

Treatment (cont.) Physical (cont.) Air Stripping Effective for removal of most Readily implementable using Capital: Low Retained. 
Site VOCs from groundwater, commercially available O&M: Low 

‘capable of meeting equipment and resources. 
remediation goals for most 
VOCs. Off-gas controls 
would be required. 

Carbon 
Adsorption 

Effective for nearly complete Readily implementable using Capital:Medium Retained. 
removal of most VOCs from commercially available O&M: Low/ 
Site groundwater, but may equipment and resources. Medium 
require frequent replacement. 
Can be used as polishing 

step. 

Chemical Ion Exchange May effectively remove 
dissolved metals from Site 
groundwater. However, 
concentrations of VOCs in 
groundwater may degrade 
resin and reduce its ion 
exchange capacity. 

Readily implementable using 
commercially available 
equipment and resources. 

Capital: Low 
O&M: 
Medium/High 

Retained. 

Enhanced 
Oxidation 

Effective for destruction of Implementable. Equipment Capital: Retained. 
Site VOCs. Capable of and resources are Medium/ 
meeting remediation goals; commercially available from a High 
however, long retention time few vendors. O&M: Medium/ 
may be required to destroy High 
chlorinated alkanes. 

Chemical 
Oxidation 

Effective process for Readily implementable using Capital: Low Retained. 
degrading VOCs in extracted commercially available O&M: Low 
groundwater. equipment and resources. 
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GENERAL PROCESS RETAIN/ 

RESPONSE ACTION TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST ELIMINATE 

Treatment (cont.) Chemical Neutralization Effective means of balancing Readily implementable using Capital: Low Retained. 

(cont.) or changing the pH of a commercially available O&M: Low 
solution to ensure optimum equipment and resources. 
treatment efficiency or to 
meet discharge requirements. 

Flocculation/ 
Precipitation 

Effective for removal of Readily implementable using Capital: Retained. 
dissolved, particulate metals commercially available Medium 
and suspended solids from equipment and resources. O&M: Medium 
site groundwater. Sludge 
produced may require 
treatment prior to disposal. 

Biological Aerobic Would be effective for Implementable, but could Capital:Medium Other process 
aromatic hydrocarbons such lose VOCs to ambient air O&M: Medium options would 
as BTEX. Could be employed during treatment. Would be more 
in a reactor to degrade require methane and oxygen effective. 
vocs. and methanotrophs to 

9 

degrade chlorinated Eliminated. 
hydrocarbons. 

Anaerobic Would be effective in 
addressing chlorinated 
hydrocarbons under 
anaerobic conditions. 

Implementable, but could 
lose VOCs to ambient air 
during treatment. 

Capital:Medium Other process 
O&M: Medium options would 

be more 
effective. 

Eliminated. 
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DETAILED EVALUATION OF TECHNOLOGIES AND PROCESS OPTIONS FOR SITE 26 GROUNDWATER 
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RETAIN/ 

GENERAL TECHNOLOGY PROCESS EFFECTIVENESS IMPLEMENTABILITY COST ELIMINATE 

RESPONSE ACTION OPTION 

Treatment (cont.) In-situ Biodegradation Microbes may potentially be This process option is Capital:Medium Retained, as 

treatment able to reduce VOC levels to relatively new, innovative, O&M: Low an innovative 
GWQS, if proper conditions and better demonstrated for technology. 
available for microbial activity petroleum hydrocarbons 
including reaction time. (BTEX). Chlorinated 
Would result in less residuals compounds pose 
handling. biodegradability difficulties. 

Several firms are available to 
provide service. 

Permeable 
Reaction Wall 

This process has been tested The process is readily CapitaLMedium Retained, as 
at the bench and pilot scale, implemented using standard O&M: Low an innovative 
and 6 full-size units have construction techniques to technology. 
been constructed. Would be construct the trench, and 
capable of treating most site filling with the proper 
organics. reaction medium (adsorbents, 

catalysts). 
A number of site-specific 
factors (such as pH, volume Currently, several firms 
of treatment medium appear to provide this 
required, or biological process commercially. 
activity) could affect 
effectiveness of the wall. 

Chemical 
Oxidation 

Chlorinated VOCs may be This innovative method has Capital: Retained, as 
oxidized by strong oxidizers if been attempted at the bench Medium an innovative 
the chemicals can be and pilot scales, and is not O&M: Low technology. 
delivered to the well demonstrated. 
contaminants. Would result 
in less residuals handling. However, stratigraphy and 

low groundwater flow rate 
may be conducive to 
process. 
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GENERAL PROCESS RETAIN/ 

RESPONSE ACTION TECHNOLOGY OPTION EFFECTIVENESS IMPLEMENTABILITY COST ELIMINATE 

Treatment (cont.) In-situ Air Sparging/Soil This process has been proven This process is readily Capital:Medium Retained. 

treatment Vapor Extraction effective in treating soil and implementable and is proven. O&M: Medium 
(cont.) groundwater where extensive Numerous firms could 

VOC contamination is provide this process. 
present. 

Discharge Surface 
Discharge 

Direct Discharge Direct discharge to stream or Implementable. The Capital: Low Retained. 
creek is a viable option for discharge would be required O&M: Low 
discharge of treated to meet appropriate discharge 
groundwater. limitations to protect water 

quality of the river. 

Spray Irrigation Would be effective for 
disposal of treated 
groundwater, if sufficient 
open land is available. 

Implementable using available Capital: Low Retained. 
standard equipment and O&M: Low 
installation techniques. 

Subsurface 
Discharge 

Infiltration Treated water could be Moderate implem$ntability Capital: Low Retained. 
reintroduced into aquifer due to regulatory O&M: Low 
downgradient of extraction considerations. 
zone. Geologic materials are 
capable of receiving 
infiltrated water. Would be 
effective. 
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specific considerations were also factors in the elimination of candidate technologies and process 

options. 

For the suspected TCE source, the process leach tank and associated soils, process options 

include: 

. No Action 

. Removal and Disposal 

For contaminated groundwater, the following technology types and process options were retained: 

. No Action 

. Limited Action 

Deed restrictions 

Long-term monitoring 

. Containment 

Grout injection 

Sheet piles 

. Extraction 

Extraction wells 

Collection trench 

. Physical Treatment 

Equalization 

Dewatering 

Sedimentation 

Oil/water separation 

Filtration 

Air stripping 

Carbon adsorption 
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l Chemical Treatment 

Ion exchange 

Enhanced oxidation 

Chemical oxidation 

. 

Neutralization 

Flocculation 

Precipitation 

In-situ Treatment 

Permeable reaction wall 

Biodegradation 

Chemical oxidation 

Air-Sparging 

. Discharge 

Direct discharge 

Spray irrigation 

Infiltration 
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3.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION ALTERNATIVES 

The purpose of the alternative development and screening process is to assemble an appropriate range of 

possible remedial options to achieve the RAOs identified for the Site. In this process, technically feasible 

technologies retained for further evaluation in Section 2 are combined to form remedial alternatives that 

provide varying levels of risk reduction. 

3.1 SITE 4 - DEVELOPMENT AND SCREENING OF ALTERNATIVES 

This section will discuss the rationale for development of remedial action alternatives for Site 4, describe 

the assembled alternatives, and present the screening of alternatives. Detailed evaluations and costing of 

the retained alternatives are presented in Section 4.0 

3.1 .I Site 4 - Rationale for Development of Alternatives 

Factors considered in formulating the remedial alternatives to achieve the RAOs for Site 4 are discussed 

below: 

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

Restoration Manual) dictates that the procedures outlined in the National Oil and Hazardous Substances 

Contingency Plan (NCP, 40 CFR 300.430) be followed for all IR sites. In accordance with this policy, 

alternatives were developed in compliance with statutory requirements of the NCP and in consideration of 

applicable EPA directives and guidance, including 

. Guidance for Conductinq Remedial Investigations and Feasibility Studies Under CERCLA 

(Interim Final), (RI/FS Guidance), OSWER Directive No. 9355.3-01, EPA/540/G-891004, ” 

October 1988. 

. Presumptive Remedv for CERCLA Municipal Landfill Sites, OSWER Directive No. 9355.0- 

49FS, September 1993. 

. Application of the CERCLA Municipal Landfill Presumptive Remedv to Militarv Landfills 

[Interim Guidance), OSWER Directive No. 9355.0-62F8, April 1996. 

. Conductinq Remedial Investioationslfeasibilitv Studies for CERCLA Municipal Landfill 

Sites, OSWER Directive No. 9355.3-l 1, EPiV540/P-911001, February 1991. 
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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 RVFS process dictated by the NCP and RVFS guidance, EPA has 

undertaken the presumptive remedies initiative to speed up selection of remedial actions at certain 

categories of waste sites. Presumptive remedies are preferred technologies for common categories of 

sites, based on historical patterns of remedy selection and EPA’s scientific and engineering evaluations of 

performance data on technology implementation. 

EPA established containment as the presumptive remedy for municipal landfills based on the expectation 

that containment would generally be appropriate for municipal landfill waste because the volume and 

heterogeneity of the waste generally make treatment impracticable (OSWER Directive No. 9355.0-49FS). 

Further, EPA established that the municipal landfill presumptive remedy should also be applied to all 

appropriate military sites (OSWER Directive No. 9355.0-62FS). Based on the criteria presented in that 

directive, the Site 4 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 Conductina Remedial 

Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites. The resulting alternatives 

‘f---l 

. . 

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. The alternatives were formulated to meet these objectives. 

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

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

sediments) and restoration of the aquifer to the applicable standard. The alternatives for Site 4 contain 

measures to meet these objectives. 
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3.1.2 Site 4 - Remedial Alternatives Descriptions 

This section presents detailed descriptions of the source control alternatives. As previously presented, no 

active groundwater response actions are anticipated based on the evaluation of current site contaminant 

conditions. Contaminated groundwater will not be used for potable purposes through establishment of 

institutional controls (deed restrictions and Classification h ‘*ea Exception waiver), and there are no plans 

to convert Site 4 to residential use. In the long term, natural degradation and attenuation factors would 

diminish groundwater contaminant levels (for alternatives employing active source control) to below 

regulatory of background levels. Long-term groundwater monitoring is included in each Site 4 remedial 

alternative to assess contaminant status, to determine whether humans and environment may be at risk 

from contaminated groundwater associated with the site, and to assess whether additional source control 

or groundwater response actions are warranted to reduce human health risks or to protect the 

environment. The key components of Alternatives I through 3 are identified on Table 3-l. 

3.1.2.1 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 RI 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-l and described below. 

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

The main protective feature is a sandy soil coier 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 landfill. Where present and in good condition, the vegetation may 
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TABLE 3-1 

SITE 4 - REMEDIAL ALTERNATIVES COMPONENTS 
FEASIBILITY STUDY 

NWS EARLE, COLTS NECK, NEW JERSEY 

ong- Term Monitoring 

l Institutional controls (deed restrictions, CEA*) 
l Natural attenuation of groundwater contaminants 
rn Long-term operation and maintenance 
l Annual groundwater, surface water, and sediment 

Notes: 
* Classification Exception Area pursuant to the New Jersey Groundwater Quality 
Standards (NJ. A.C 796) would be established for groundwater that does not meet 
state groundwater quality standards. 
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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 migration; and allowing surficial materials to be transported 

through precipitation and wind erosion. Under the no-action alternative, contaminants would continue to 

migrate. 

Lonq-Term Monitoring - Under Alternative 1, the groundwater, surface water, and wetland sediment would 

be sampled periodically (beginning semi-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 

5year 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) 

A!ternative 2 was deve!oped 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 lana-ritl to limit access to the site, to restrict 

human contact with contaminated landfill materials and to protect the integrity of the existing cover. Long- 
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term, periodic (beginning as semi-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. 

Existinq 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 

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 would 

continue to erode, potentially exposing more contaminated materials, increasing infiltration and attendant 

contaminant leaching and migration, and allowing sutficial 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. 

Fencing - 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 would 

provide access. The fencing would be inspected and repaired annually. 
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Lonq-Term Monitorinq - Under Alternative 2, the groundweter, 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 &year review period. 

For the purpose of costing, it is assumed that groundwater samples would be collected from the six 

existing monitoring wells (additional wells will be required if existing wells are not adequate to establish a 

“line of compliance” for the CEA) 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 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. 

3.1.2.3 Site 4 -Alternative 3: Capping, Institutional Controls 
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 landfill materials. 

A low-permeability cover system that complies with federal and state regulatory requirements would be 

used to prevent potential human and animai contact with contaminants in landfill materiais, iimii 

contaminant leaching to groundwater, and minimize contaminant migration via surface runoff and erosion. 

The cover system would be installed over all former landfill areas of the site. Access restrictions would be 

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

contaminated media. 

Long-Term, periodic (beginning as semi-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, 
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site conditions and risks would be reviewed every 5 years. Key components of Alternative 3 are identified 

on Table 3-l and described below. y---\ 

Pre-Design lnvestioations 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. 

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 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 Gradinq - 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 prevent migration of contaminants by wind and surface 

runoff. The cover design would include an impermeable layer (e.g., membrane or geocomposite clay 

layer) and generally meet 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. 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: 
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Subqrade - 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 196Os, the need for a gas venting system is not anticipated. 

Barrier Laver - 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 

permeability of 1 x 10e7 cm/s, consisting of a minimum of 1 foot of compacted clay or a 

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

For this FS, a geomembrane barrier would be selected as the representative barrier layer. 

Geomembranes can be installed more efficiently than a compacted clay layer and are less 

sensitive to extreme weather conditions. The geomembrane may be a flexible membrane liner 

(FML) composed of low-density synthetics for tolerating subsidence-induced strains, 

Drainaqe Laver - 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 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. 

Top Laver - 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. 
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The final surface slope of cover system in the plateau area should have a slope of between three 

percent (3V: 1 OOH) and 15 percent (15V: 1 OOH) 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 

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. 

Securitv Fencing - Security fencing would be installed to deter human and animal entry into the landfill 

area to protect the integrity of the cover. The fence is expected to be 4 feet high chain-link, witti 

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. 

Lonq-term Monitoring - Under Alternative 3, the groundwater, surface water, and wetland sediment would 

be sampled periodically (beginning as semi-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 
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may be decreased if the 5year 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 will be collected from six existing 

monitoring wells (additional wells will be required if existing wells are not adequate to establish a 

“line of compliance” for the CEA) and analyzed for &e-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. 

3.1.3 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 

3.2.1 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, including 
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ALTERNATIVE 

No Action: 
(long term 
monitoring, five 
year reviews) 

Limited Action 
(Institutional 
controls, access 
restrictions, long- 
term monitoring, 
five-year reviews) 

Capping, 
Institutional 
Controls, and 
Long-Term 
Monitoring 

TABLE 3-2 
SITE 4 - SCREENING OF REMEDIAL ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

EFFECTIVENESS 

Provides no additional protection of 
human health or the environment. 
Does not reduce potential for 
human exposure to landfill or 
groundwater contaminants. Does 
not reduce contaminant migration in 
the environment. No reduction in 
toxicity, mobility, or volume of 
contaminants. 
Provides little added protection of 
human health through fencing and 
institutional controls. Groundwater 
use would be restricted. Does not 
reduce contaminant migration to the 
environment. No reduction in 
toxicity, mobility, or volume of 
contaminants. 
Protects human health and the 
environment. Capping 
contaminated landfill materials 
prevents direct contact exposure 
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. 

IMPLEMENTABILITY 

Readily implementable. No 
technical or administrative 
difficulties. 

Readily implementable. No 
technical or administrative 
difficulties. 

Readily implementable. No technical 
or administrative diffkulties. 
Personnel and materials necessary 
to implement alternative are widely 
available. 
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COST 

Capital: 
none 
O&M: low 

Capital: 
low 
O&M: low 

Capital: 
moderate 
O&M: 
moderate 

- 
COMMENTS 

Retained as baseline 
alternative in accordance 
with NCP. 

Relative to Alt. 1, provides 
minimal additional 
protectiveness for 
additional cost. 

Retained. 
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. Guidance for Conductinq Remedial lnvestiqations and Feasibilitv Studies Under CERCLA 

(Interim Final), (RI/FS Guidance), OSWER Directive No. 9355.3-01, EPA/540/G-891004, 

October 1988. 

. Presumptive Remedy for CERCLA Municipal Landfill Sites, OSWER Directive No. 9355.0- 

49F.S September 1993. 

. Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills 

(Interim Guidance), OSWER Directive No. 9355.0-62F8, April 1996. 

. Conductinq Remedial Investiqations/Feasibility Studies for CERCLA Municipal Landfill 

Sites OSWER Directive No. 9355.3-l 1, EPAJ540/P-91/001, February 1991. -( 

The NCP and the EPA RVFS guidance present a broad framework for the formulation, evaluation, 

and selection of remedial alternatives for uncontrolled hazardous waste sites. The NCP 

encourages development of a range of alternatives, including one or more engineering control 

alternatives (such as containment), one or more innovative treatment alternatives, and the 

baseline no-action alternative. Treatment technologies are favored to address principal threats, 

and engineering controls are favored to address relatively low long-term threats. 

In an effort to streamline the RI/FS process dictated by the NCP and RI/FS guidance, EPA has 

undertaken the presumptive remedies initiative to speed up selection of remedial actions at 

certain categories of waste sites. Presumptive remedies are preferred technologies for common 

categories of sites, based on historical patterns of remedy selection and EPA’s scientific and 

engineering evaluations of performance data on technology implementation. 

EPA established containment as the presumptive remedy for municipal landfills based on the 

expectation that containment would generally be appropriate for municipal landfill waste because 

the volume and heterogeneity of the waste generally make treatment impracticable (OSWER 

Directive No. 9355.0-49FS). Further, EPA established that the municipal landfill presumptive 

remedy should also be applied to all appropriate military sites (OSWER Directive No. 9355.0- 

62FS). Based on the criteria presented in that directive, the Site 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 Conductinq Remedial InvestiqationsJFeasibilitv Studies for CERCLA Municipal 
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Landfill Sites. The resulting alternatives development process was streamlined to focus on 

containment alternatives rather than treatment. f---l 

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 and restore the aquifer to the applicable standard. 

These objectives were considered in the formulation of alternatives. 

3.2.2 Site 5 - Remedial Alternatives Descriptions 

This section presents detailed descriptions of the source control alternatives. As previously presented, no 

active groundwater response actions are anticipated based on the evaluation of current site contaminant 

conditions. Contaminated groundwater will not be used for potable purposes through establishment of 

institutional controls (deed restrictions and Classification Area Exception waiver), and there are no plans 

to convert Site 5 to residential use. In the long term, natural degradation and attenuation factors would 

diminish groundwater contaminant levels (for alternatives employing active source control) to below 

regulatory of background levels. Long-term groundwater monitoring is included in each Site 5 remedial 

alternative to assess contaminant status, to determine whether humans and environment may be at risk 

from contaminated groundwater associated with the site, and to assess whether additional source control 

or groundwater response actions are warranted to reduce human health risks or to protect the 

environment. The key components of Alternatives 1 through 3 are identified on Table 3-3. 

f---Y 

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 concluded that landfill 

materials appear to be a continuing source of contaminants to site groundwater. Under the no-action 

alternative, no measures would be implemented to prevent potential human or animal exposure to landfill 
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TABLE 33 
SITE 5 m REMEDIAL ALTERNATIVES COMPONENTS 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

inspection of existing cover in 

and Long- Term Monitoring 

l Single barrier cover system 
l Institutional controls (access restrictions, CEA”) 
l Natural attenuation of groundwater contaminants 
l Long-term operation and maintenance 

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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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. 

Existinq 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 

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. 

f-“--l 

Lonq-Term Monitoring - Under Alternative 1, the groundwater would be sampled periodically (beginning 

semi-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 (additional wells will be required if existing wells are not adequate to 

establish a “line of compliance”) 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. 

<T--h 
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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 Plan 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. 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, periodic (beginning as semi-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. 

Existinq 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 RI 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. 
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Institutional Controls - Under Alternative 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. I 

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. 

Fencinq - 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. 

Lonq-Term Monitoring - Under Alternative 2, groundwater would be sampled periodically (beginning 

semi-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 (additional wells will be required if existing wells 

are not adequate to establish a “line of compliance” for the CEA) 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. 

f-7 

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. 

T-7 
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3.2.2.3 Site 5 - Alternative 3: Capping, Institutional Controls, 

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 

precipitation (metals only). Contaminant concentrations in groundwater would also decrease as a result of 

reduced infiltration of precipitation through contaminated landfill materials. 

A low-permeability cover system that complies with federal and state regulatory requirements would be 

constructed over former active landfill areas of the landfill to prevent potential human and animal contact 

with contaminant 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 soil cover or direct contact with contaminated media. 

Long-term, periodic (beginning as semi-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-Desiqn lnvestiqations 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 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. 
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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. 

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 landfill. 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 

former active 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 

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 former active portions of the Site 5 landfill. 

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: 

Subqrade - 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 Laver - 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 permeability 

of 1 x 1O-7 cm/s, consisting of a minimum of 1 foot of compacted clay or a geomembrane at least 30 mil 

thick, or the equivalent would be used. 
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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. 

Drainaqe Laver - 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 Laver - 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:lOOH) and 15 percent (IN: IOOH) 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. 

Long-term Monitoring - Under Alternative 3, the groundwater would be sampled periodically (beginning 

as semi-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 (additional wells will be required if existing wells are not adequate to 

establish a “line of compliance” for the CEA) 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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TABLE 3-4 
SITE 5 - SCREENING OF REMEDIAL ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST I COMMENTS 

1 No Action: 
(long term monitoring, 
five year reviews) 

2 Limited Action 
(Institutional controls, 
access restrictions, 
long-term monitoring, 
five-year reviews) 

3 Capping, Institutional 
Controls, and Long- 
Term Monitoring 

Provides no additional protection of human Readily implementable. No technical or Capital: none Retained as baseline alternative 
health or the environment. Does not reduce administrative difficulties. O&M: low in accordance with NCP. 
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. 
Provides little added protection of human Readily implementable. No technical or Capital: low Relative to Alt. 1, provides 
health through fencing and institutional administrative difficulties. O&M: low minimal additional 
controls. Groundwater use would be protectiveness for additional 
restricted. Does not reduce contaminant cost. Eliminated. 
migration to the environment. No reduction 
in toxicity, mobility, or volume of 
contaminants. 
Protects human health and the environment Readily implementable. No technical or Capital: Retained. 
. Capping contaminated landfill materials administrative difficulties. Personnel and moderate 
beneath the skeet and shooting range materials necessary to implement this O&M: 
reduces potential for direct contact alternative are widely available. moderate 
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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3.3 SITE 19 - DEVELOPMENT AND SCREENING OF ALTERNATIVES 

This section presents the rationale for development of remedial action alternatives for Site 19, describes 

the assembled alternatives, and presents the screening of alternatives, Detailed evaluations and costing 

of the retained alternatives are presented in Section 4.0 

3.3.1 Site 19 - Rationale for Development of Alternatives 

Factors considered in formulating the remedial alternatives to address the RAOs for Site 19 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 

the Guidance for Conductinq Remedial Investiqations and Feasibilitv Studies Under CERCLA (Interim 

Final), (RI/FS Guidance, EPA/540/G-891004, October 1988). 

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 alternatives that favor treatment technologies to address principal threats and alternatives 

that employ engineering controls to address relatively low long-term threats; and suggests 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. 

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

human exposure to contaminated soils and groundwater. These objectives have been addressed in the 

formulation of remedial alternatives. 

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

minimizing contaminant migration to groundwater and the adjacent wetlands and restoration of the aquifer 

to applicable standards. These objectives have been addressed in the formulation of remedial 

alternatives. 
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3.3.2 Site 19 - Remedial Alternatives Descriptions 

This section presents detailed descriptions of the source control alternatives. As previously presented, no 

active groundwater response actions are anticipated based on the evaluation of current site contaminant 

conditions. Contaminated groundwater will not be used for potable purposes through establishment of 

institutional controls (deed restrictions and Classification Area Exception waiver), and there are no plans 

to convert Site 19 to residential use. In the long term, natural degradation and attenuation factors would 

diminish groundwater contaminant levels (for alternatives employing active source control) to below 

regulatory of background levels. Long-term groundwater monitoring is included in each Site 19 remedial 

alternative to assess contaminant status, to determine whether humans and environment may be at risk 

from contaminated groundwater associated with the site, and to assess whether additional source control 

or groundwater response actions are warranted to reduce human health risks or to protect the 

environment. The key components of Alternatives 1 through 5 are identified on Table 3-5. 

3.3.2.1 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. 

Existinq 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. 
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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. 

Lonq-term Monitoring - Under Alternative 1, groundwater, surface water, and sediments would be sampled 

periodically (beginning as semi-annually) to monitor the migration of contaminants from Site 19 and 

the potential 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 (additional wells will be required if existing wells are not adequate to 

establish a “line of compliance” for the CEA), 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 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 result in further contaminant migration to groundwater and the adjacent 

wetlands. Long-term, periodic 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. 
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TABLE 3-5 
SITE 19 - REMEDIAL ALTERNATIVES COMPONENTS 

FEASlBlLllY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

ALTERNATIVE KEY COMPONENTS OF ALTERNATIVE 

1 No Action 

2 Limited Action 

l Annual groundwater, surface water, and sediment 
monitoring 

l Five-year reviews 
l Fencing 
l Institutional Controls (access restrictions, CEA*) 
l Annual groundwater, surface water, and sediment 

monitoring 
l Five-year reviews 

3 Soils Consolidation, Capping, 
Natural Attenuation, and Long- 
Term Monitoring 

4 Excavation, On-Site 
Solidification, On-Site Disposal, 
Natural Attenuation, and Long- 
Term Monitoring 

5 Excavation and Disposal 

l Pre-design investigations 
0 Site preparation 
l Excavation of drainage ditch soils/consolidation in 

the topographic depression 
l Single barrier cover system 
l Institutional controls (access restrictions, CEA*) 
l Natural attenuation of groundwater contaminants 
l Long-term operation and maintenance 
l Annual groundwater monitoring 
l Five-year reviews 
0 Site preparation 
l Excavation/consolidation 
l On-site solidification 
l On-site disposal 
l Institutional controls (access restrictions, CEA*) 
l Natural attenuation of groundwater contaminants 
l Annual groundwater monitoring 
l Five-year reviews 
l Excavation 
l A. Off-Base Disposal (RCRA landfill) 
l B. On-Base Disposal (Site 4 or 5 landfill) 
l Institutional controls (access restrictions, CEA*) 
l Natural attenuation of groundwater contaminants 
l Annual groundwater monitoring 
l 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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Existino 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. 

f-7 / 

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. 

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. 

- Fencinq 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. 

Lone-term Monitorinq - Under Alternative 2, groundwater. surface water, and sediments would be sampled 

periodically (beginning as semi-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 (additional wells will be required if existing wells are not adequate to 

establish a “line of compliance” for the CEA), and surface water and sediment would be collected 
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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. 

3.3.2.3 Site 19 - Alternative 3: Soils Consolidation, Capping, 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 would 

also prohibit the use of untreated groundwater for drinking water. 

Long-term, periodic (beginning as semi-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 lnvestioations 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. 
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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. 

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 into groundwater, and 

prevent surface migration of contaminants into the adjacent wetlands. The cover design would conform 

with 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. Figure 3-5 presents a plan view of conceptual design of the cover. A cross section of a F 
conceptual cover system is presented on Figure 3-6. Descriptions of the individual cover layers are 

summarized as follows from bottom to top: 

Suborade - 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 Laver - 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, or equivalent 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. 
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Drainaqe 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 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. 

Top Laver - 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:lOOH) and 15 percent (1%‘: IOOH) 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. 

Lono-term Monitorinq - Under Alternative 3, the groundwater would be sampled periodically (beginning 

as semi-annually) to monitor the migration of contaminants from the site and assess the potential 

impacts to downgradient areas. The data collected would be evaluated during the 5year review period. 

The frequency of monitoring and the number of analytical parameters may be decreased if the 5year 
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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 existing 

monitoring wells (additional wells will be required if existing wells are not adequate to establish a 

“line of compliance” for the CEA) 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. 

3.3.2.4 Site 19 Alternative 4 - Excavation, On-Site Solidification, On-Site Disposal, 

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, periodic (beginning as semi-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 
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area for treated waste placementlcapping. 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 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 modular, 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. 

Lonq-term Monitorinq - Under Alternative 4, the groundwater would be sampled periodically (beginning 

as semi-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. 
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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. 

T---i 

For the purpose of costing, it is assumed that groundwater samples would be collected from six existing 

monitoring wells (additional wells will be required if existing wells are not adequate to establish a 

“line of compliance” for the CEA) 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. 

3.3.2.5 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. 

f--Y 

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. 
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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. 

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. 

Lone-Term Monitorinq - Because contaminated groundwater is not actively remediated under Alternative 

5, the groundwater would be sampled periodically (beginning as semi-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 six existing 

monitoring wells (additional wells will be required if existing wells are not adequate to establish a 

“line of compliance” for the CEA) 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. 

3.4 SITE 26 - DEVELOPMENT AND SCREENING OF ALTERNATIVES 

Section 3.4.1 presents the rationale for development of remedial action alternatives for Site 26, Section 

3.4.2 describes and the assembled alternatives, Section 3.4.3 presents the screening of alternatives. 

Detailed evaluations and costing of the retained alternatives are presented in Sectjon 4.0. 

3.4.1 Site 26 - Rationale for Development of Alternatives 

Factors considered in formulating the remedial alternatives to address the RAOs for Site 26 are discussed 

below: 

Protection of Human Health Considerations - The RAO for protection of human health specifies preventing 

human exposure to contaminated groundwater. This objective has been addressed in the formulation of 

remedial alternatives. 

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

mitigating migration of VOC contaminants in groundwater to areas with potential receptors. This objective 

has been addressed in the formulation of remedial alternatives. 

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 development for Site 26 was conducted 

in compliance with statutory requirements of the NCP and in consideration of the Guidance for Conducting 

Remedial Investigations and Feasibility Studies Under CERCLA (Interim Final), (RI/FS Guidance), 

OSWER Directive No. 9355.3-01, EPA1540/G-891004, October 1988. 

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 treatment 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. 

DOCS\NAVYi7452\SITE26\116015 3-42 



TABLE 3-9 
SITE 19 - SCREENING OF REMEDIAL ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

ong term monitoring, in accordance with NCP. 
potential for human exposure to 
contaminants in soils, sediment, or 
groundwater. Does not reduce contaminant 
migration in the environment. No 

protectiveness for additional 
restricted. Does not reduce contaminant cost. Eliminated. 

environment. No reduction 

Capping, Institutional 
Controls, and Long- 

by containing contaminated soils and 
sediments within the topographic 
depression, preventing direct contact and 
reducing contaminant migration to the 
environment. Groundwater use would be 

Ities. Personnel and 
to implement alternative it doesn’t result in cle 

of Site 19, it requires 
operation , maintenance, and 
monitoring. Also likely to be 
more expensive than Alt. 5. 
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SITE 19 - SCREENING OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
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e from several vendors. No 
Attenuation, and Long- technical or administrative difficulties. 

Personn4 nnd materials necessary to 
implement alternative are widely available. 

by excavating contaminated soils and 
sediments and transporting them off-base 
for disposal in a RCRA landfill. 
Groundwater use would be restricted. 
Groundwater contaminants will naturally 
attenuate over time. 

closure of Site 19 and would 
expedite its reuse. Retained. 

sediments and transporting them off-site for The small volume of contaminated materials expedite its rouse. Retained. 
consolidation in an existing on-base landfill from Site 19 would be used to assist in 
that is being capped under a separate achieving the proper grades for the final cap. 
remedial action. Groundwater use would The small volume of soils from Site 19 
be restricted. Groundwater contaminants would not be expected to significantly alter 

the cost or design of the proposed landfill 
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3.4.2 Site 26 - Remedial Alternatives Descriptions 

This section presents detailed descriptions of the remedial alternatives for Site 26. The key components 

of Alternatives 1 through 5 are identified on Table 3-7. 

3.4.2.1 Site 26 - 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 no-action 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 remove or 

contain the suspected contaminant source (the process leach tank and associated soils), to prevent 

potential human exposure to site groundwater, or to mitigate contaminant migration in the environment. 

Key components of Alternative 1 are identified on Table 3-7 and described below. 

Existina Features - Currently, Site features offer limited protection of human health and the environment. 

The primary protective feature is that groundwater underlying Site 26 is not used as a potable water 

supply. As a result, there is currently no pathway for human exposure to VOCtontaminated groundwater. 

However, potable water supply wells are situated elsewhere on the base (within approximately one mile 

crossgradient of the site) and site groundwater could conceivably be used as a potable water supply in the 

future, posing a potential excess human health risk. 

Discharge of contaminants to the process leach tank has ceased; however, residual contamination in the 

tank and associated soils is a potential continuing source of contamination to site groundwater. Under 

Alternative 1, no actions would be taken to mitigate contaminant migration to - or in - groundwater. 

Lona-term Monitorinq - Under Alternative 1, groundwater would be sampled semi-annually to monitor the 

migration of contaminants from Site 26 and assess the potential impacts to downgradient receptors. 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 approximately 
three existing and four new monitoring wells. One of the four new monitoring wells will be located near the 
highest concentration of TCE in the plume, and the remaining three would be located downgradient of the 
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TABLE 3-7 
SITE 26 - REMEDIAL ALTERNATIVES COMPONENTS 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

Source Removal, institutional 
Controls, and long-term Monitoring. 

l Excavation and disposal of process leach tank 
associated VOC-contaminated soils 
A. Off-Base Disposal (RCA landfill) of process leach 

tank and associated contaminated soils 
B. On-Base Disposal (Site 4 or 5 landfill) of process leach 

tank and associated contaminated soils 

Situ Permeable Reactive Wall 

Controls, and long-term Monitoring 
and disposal of process leach tank and 

associated VOC-contaminated soils 
A. Off-Base Disposal (RCRA landfill) of process leach tank 

and associated contaminated soils 
B. On-Base Disposal (Site 4 or 5 landfill) of process leach 

tank and associated contaminated soils 
l In-situ treatment of groundwater by permeable reactive wall 

utional controls (deed restrictions, CEA*) 
-term groundwater monitoring 

and Long-Term Monitoring A. Off-Base Disposal (RCRA landfill) of process leach tank 
and associated VOC-contaminated soils 

B. On-Base Disposal (Site 4 or 5 landfill) of process leach 
tank and associated contaminated soils 

l Extraction of contaminated groundwater 
a Treatment of VOC-contaminated groundwater (e.g., by air 

stripping and activated carbon polishing) 
l Institutional controls (deed restrictions, CEA’) 
l Long-term groundwater monitoring 
l Five-year reviews 

,r”‘, 

y-=-Y 
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ALTERNATIVE KEY COMPONENTS OF ALTERNATIVE 

Air Sparging/Soil Vapor Extraction: 
Source Removal, Air SpargingISoil 
Vapor Extraction, Institutional 
Controls, and Long-Term Monitoring 

l Treatability Studies 
l Pre-Design Investigations 
l Excavation and disposal of process leach tank and 

associated VOC-contaminated soils 
A. Off-Base Disposal (RCRA Landfill) of process leach tank 

and associated VOC-contaminated soils 
B. On-Base Disposal (Site 4 on 5 landfill) of process leach 

tank and associated contaminated soils 

Engineered Bioremediation: Source 
Removal, In-situ Enhanced 
Bioremediation, Institutional 
Controls, and Long-Term Monitoring 

l Air Sparging/Soil Vapor Extraction 
l Treatment of extracted vapor-phase contaminants 
l Institutional controls (deed restrictions, CEA*) 
l Long-Term groundwater monitoring 
l Five-year reviews (if necessary) 

l Treatability Studies 
l Pre-Design Investigation 
l Excavation and disposal of process leach tank and 

associated VOC-contaminated soils 
A. Off-Base Disposal (RCRA landfill) of process leach tank 

and associated VOC-contaminated soils 
B. On-Base Disposal (Site 4 or 5 landfill) of process leach 

tank and associated contaminated soils 
l Engineered bioremediation of contaminants in-site 
l Institutions controls (deed restrictions, CEA*) 
l Long-Term groundwater monitoring 
l Five-year reviews (if necessary) 

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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currently delineated plume. All samples will be analyzed for site-specific contaminants (VOCs). The 

sampling results will be evaluated to assess whether there have been changes in contaminant status and 

to determine whether additional response actions are warranted. 

f---Y 

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

conducted every five 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. 

3.4.2.2 Site 26 - Alternative 2: Source Removal, Institutional Controls, and Long-Term Monitoring 

Alternative 2 was developed as an option that relies on source removal and institutional controls to limit 

exposures to hazardous substances. This alternative does not employ engineered treatment or 

containment to address groundwater contamination; however, the contaminant source (the process leach 

tank and associated soils) is removed, and groundwater is assumed to naturally attenuate. 

Institutional controls would be enacted to prohibit use of impacted groundwater. Long-term, periodic 

(beginning as semi-annual) monitoring would be conducted to assess the ongoing effectiveness of 

natural attenuation and potential threats to human health and the environment. Site conditions and risks 

would be reviewed every five years since contaminants are left in place. Key components of Alternative 2 

are identified on Table 3-7 and described below. 

,/--Y 

Existinq Features - Currently, Site features offer limited protection of human health and the environment. 

The primary protective feature is that groundwater underlying Site 26 is not used as a potable water 

supply. As a result, there is currently no pathway for human exposure to VOC-contaminated groundwater. 

However, potable water supply wells are situated elsewhere on the base (within approximately one mile 

crossgradient of the site) and site groundwater could conceivably be used as a potable water supply in the 

future, posing a potential human health risk. 

Although active treatment of groundwater would not be conducted, removal of the contaminant source 

would facilitate natural attenuation of groundwater contaminants by dispersion, dilution, and degradation. 

This process is estimated to require approximately 45 years to reduce all groundwater concentrations to 

below the GWQS assuming removal of the process leach tank and associated soils. (see Appendix A for 

modeling results). 
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Source Removal - The process leach tank and any associated VOC-contaminated soils in the vicinity of 

the tank would be removed and disposed of away from Site 26 (off-site) to eliminate the source of 

contaminants to groundwater. The tank is believed to be constructed of concrete block and has 

approximate outside dimensions of 10 feet by 10 feet by 6 feet deep. The top of the tank lies 

approximately eight inches below ground surface. * 

Prior to removal, the tank would be inspected and its contents (if any) would be sampled and analyzed to 

characterize it for disposal. The tank contents (i.e., liquids and sludge) would be removed and disposed 

off-site at an appropriate disposal facility. The concrete blocks and any surrounding contaminated soils 

would then be excavated and removed using conventional excavation/construction equipment. The 

concrete blocks would be decontaminated to remove residual contaminants prior to off-site transport and 

disposal. The decontamination method to be used would be determined following inspection and 

sampling of tank contents. For the purposes of this FS, it is assumed that decontamination would be 

conducted using high-pressure steam and detergent. 

Off-Site Disposal - Two off-site disposal options are under consideration: 

A. Off-Base Disposal: Under this option, the decontaminated process leach tank concrete blocks and 

the associated contaminated soils would be transported off-base to appropriate hazardous or 

industrial waste-type landfills. Wipe sampling of the tank concrete blocks and TCLP testing of the 

soils would be necessary to determine the appropriate disposal facility. If necessary, off-site 

treatment of the soils (at the designated disposal facility) would be conducted prior to disposal. For 

purposes of costing, it is assumed that the soils would be disposed in a hazardous waste (RCRA 

Subpart C) landfill and the tank would be disposed in an solid waste (RCRA Subpart D) landfill. 

8. Disposal in On-Base Landfill: If Capping is selected as the remedial alternative for the Site 4 or Site 5 

landfills and the tank concrete blocks and associated soils are’ determined not to be hazardous, then 

the tank materials and excavated soils from Site 26 would be consolidated into one of these existing 

landfills prior to capping. The concrete materials would be broken-up into small, cobble-sized pieces 

prior to disposal on the landfill. For this FS, it is assumed that under Alternative 2B the excavated 

materials from Site 26 would be placed at the Site 4 landfill. 

Institutional Controls - Under Alternative 2, deed restrictions would be incorporated into the Base Master 

Plan to restrict the future use of Site 26 groundwater until natural attenuation has reduced contaminant 

concentrations to acceptable levels (GWQC). Use of untreated, contaminated Site 26 groundwater for 

drinking water would be prohibited. 
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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. 

Lonq-Term Monitoring - Under Alternative 2, groundwater would be sampled semi-annually to monitor the 

natural attenuation effectiveness and migration of contaminants from the site and the potential impacts to 

downgradient receptors. The data collected would be evaluated during the &year review period. 

For the purpose of costing, it is assumed that groundwater samples would be collected from 

approximately four new and three existing monitoring wells. One of the four new monitoring wells will be 

located near the highest concentration of TCE in the plume, and the remaining three would be located 

downgradient of the currently delineated plume. All samples would be analyzed for site-specific 

contaminants (VOCs). The sampling results would be evaluated to assess whether natural attenuation is 

occurring as predicted (modeled) and to determine whether additional response actions are warranted. 

Five-Year Reviews - Since contaminants remain in Site 26 groundwater, a review of site conditions and 

risks would be conducted every five years, as required by CERCLA. The reviews would consist of 

evaluating analytical and hydrogeologic data, and assessing whether contaminant migration has 

increased, to determine whether human receptors or natural resources are at risk. 

3.4.2.3 Site 26 - Alternative 3: Reactive Wall Treatment (Source Removal, In-Situ 

Groundwater Treatment, Institutional Controls, and Long-Term Monitoring) 

Under Alternative 3, the suspected source of groundwater contaminants (the process leach tank and 

associated VOC-contaminated soils) would be removed and the groundwater would be treated in-situ 

using permeable reactive wall technology. Institutional controls would be implemented to prevent 

exposure to contaminated groundwater for the duration of the groundwater treatment period, until GWQS 

are achieved. Long-term monitoring would be conducted for the duration of the remediation period to 

assess the effectiveness of the remedial action and to determine when the remediation is complete. Site 

conditions and risks would be reviewed every five years until the groundwater remediation is complete. 

Key components of Alternative 3 are identified on Table 3-7 and described below. 

Treatability Studies - The technology evaluation presented in Section 2 identified the permeable reactive 

wall as an innovative treatment approach for the VOC-contaminated groundwater at Site 26. However it is 

a relatively new, innovative technology that has proven effective in bench- and pilot-scale studies, but is 
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not widely demonstrated in full scale remediation of groundwater with similar contaminants. The limited 

demonstration data for this technology and the highly site- and waste-specific nature of in-situ remediation 

make it impossible to determine the likely effectiveness of permeable reactive wall technology without a 

site-specific treatability study. Therefore, a treatability study would be necessary to evaluate the 

effectiveness of this technology. For a permeable reactive wall treatability study, groundwater samples 

would be obtained and used in column studies to assess the degradation rates of the chlorinated VOCs. 

The degradation rates will then be used in the reactive wall design. 

Pre-Desiqn Investiqation - Pre-design investigations, consisting of a hydrogeologic evaluation and 

sampling and analysis of groundwater and aquifer materials, would be required to support the design of 

the in-situ treatment system. The hydrogeologic investigation would be used to better define steady-state 

aquifer characteristics (i.e. hydraulic conductivity, transmissivity, hydraulic gradient) in order to determine 

the sizing, placement, and design of the treatment system, and how best to hydraulically induce flow of 

contaminated groundwater through the reactive wall. The investigation would be tailored to the specific 

data requirements of the selected in-situ technology, and may include slug tests, pump tests, groundwater 

elevation monitoring, and physical analysis of aquifer materials. 

Sampling and chemical analysis of groundwater and aquifer materials would be conducted to refine 

estimates of the extent of contamination and to better define the chemical composition of the groundwater 

and aquifer materials to aid in the design of an effective in-situ treatment system. 

Desion - As part of the design process, based on discussion with the technology developer, groundwater 

modeling may be performed to assess different configurations of impermeable walls and the reactive wall 

to design the flow of contaminated groundwater through the reactive wall such that there will be sufficient 

retention time for the effective degradation of VOCs. 

The design of the permeable wall will need to take into account the aquifer characteristics, the 

contaminant types and concentrations, the desired treated concentrations, and the presence of other site- 

related chemicals. 

Source Removal - The process leach tank and any associated VOC-contaminated soils in the vicinity of 

the tank would be removed and disposed away from Site (off-site) to eliminate the suspected source of 

contaminants to groundwater. 

Prior to removal, the tank would be inspected and its contents (if any) would be sampled and analyzed to 

characterize it for disposal. The tank contents (i.e., liquids and sludge) would be removed and disposed 
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off-site at an appropriate disposal facility. The tank concrete blocks and any surrounding contaminated 

soils would then be excavated and removed using conventional excavation/construction equipment. The 

concrete blocks would be decontaminated to remove residual contaminants prior to off-site transport and 

disposal. The decontamination method to be used would be determined following inspection and 

sampling of tank contents. For the purposes of this FS, it is assumed that decontamination would be 

conducted using high-pressure steam and detergent. 

Off-Site Disposal - Two off-site disposal options are under consideration: 

A. Off-Base Disposal: Under this option, the decontaminated process leach tank concrete blocks and 

the associated contaminated soils would be transported off-base to appropriate hazardous or 

industrial waste-type landfills. Wipe sampling of the tank concrete blocks and TCLP testing of the 

soils would be necessary to determine the appropriate disposal facility. If necessary, off-site 

treatment of the soils (at the designated disposal facility) would be conducted prior to disposal. For 

purposes of costing, it is assumed that the soils would be disposed in a hazardous waste (RCRA 

Subpart C) landfill and the tank concrete materials would be disposed in an solid waste (RCRA 

Subpart D) landfill. 

B. Disposal in On-Base Landfill: If Capping is selected as the remedial alternative for the Site 4 or Site 5 
fi, 

landfills and the tank concrete blocks and associated soils are determined not to be hazardous, the 

tank and excavated soils from Site 26 would be consolidated into one of these existing landfills prior to 

capping. The concrete materials would be broken-up into small, cobble-sized pieces prior to disposal 

on the landfill. For this FS, it is assumed that under Alternative 38 the excavated materials from Site 

26 would be placed at the Site 4 landfill. 

In-Situ Treatment - A permeable reactive wall treatment system would be constructed immediately 

downgradient of the leading edge of the VOC contaminant plume to degrade the dissolved contaminants. 

The treatment process involves passive flow of contaminated groundwater through a permeable treatment 

wall composed of coarse grained reactive metal. The metal formulation degrades dissolved chlorinated 

organic compounds as they migrate through the wall by inducing reduction/oxidation conditions that cause 

substitution of halogen atoms by hydrogen atoms. 

Standard excavation and construction techniques would be used to create the trench in which the reactive 

(iron) wall would be placed. Because of the depth of the trench, approximately 25 feet deep, the 

excavated trench would probably require properly designed bracing to prevent collapse of the wall as the 

reactive wall materials (vertical layers of pea gravel and iron) are emplaced. 
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Impermeable sheet pile or slurry wall would be used to funnel the contaminated groundwater toward the 

permeable wall where treatment occurs. Pilot studies would be required to determine treatment wall 

conditions which would be favorable for conditions at Site 26. The proposed treatment wall would be 

located in the southwest portion of the Site 26, downgradient of the delineated extent of the contaminant 

plume (Figure 3-6). The wall would be placed perpendicular to groundwater flow and would extend 

across the entire lateral extent of the plume. The treatment wall would be approximately 15 feet deep, 

extending from the water table to a clay aquitard identified at a depth of approximately 25 feet below 

ground surface. The treatment wall would be keyed into the clay layer to ensure complete capture of the 

contaminant plume. The exact location and design of the permeable treatment wall would be determined 

based upon results of the pre-design investigation. A cross-section of the proposed wall arrangement is 

presented on Figure 3-7. 

In addition to the dehalogenation of the chlorinated VOCs by the reactive wall, natural attenuation of the 

VOCs will substantially contribute to their overall reduction and eventual disappearance. 

Institutional Controls - Under Alternative 3, deed restrictions would be incorporated into the Base Master 

Plan to restrict the use of site groundwater until groundwater remediation is complete. Use of untreated 

site groundwater for drinking would be prohibited during the duration of the treatment period. 

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. 

Lonq-term Monitoring - Under Alternative 3, groundwater elevation monitoring would be conducted 

monthly to ensure that the plume is being effectively funneled through the permeable reactive wail. 

Quarterly monitoring of groundwater would be conducted to monitor the effectiveness of the in-situ 

remedial action. The data would be used to determine the need for additional actions and to determine 

when remediation goals have been achieved. 

For the purpose of costing, it is assumed that quarterly groundwater samples would be collected from 

approximately six wells and analyzed by field screening methods. Laboratory analysis of samples from 

fifteen wells would be collected on an annual basis. At least four new monitoring wells would be installed. 

One of the new monitoring wells would be located near the highest concentration of TCE in the plume, and 
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the remaining three would be located downgradient of the currently delineated plume. All samples would 

be analyzed for site-specific contaminants (VOCs). 

Five-Year Reviews - Since contaminants remain in Site 26 groundwater, a review of site conditions and 

risks would be conducted every five years until remediation goals have been achieved, as required by 

CERCLA. The reviews would consist of evaluating analytical and hydrogeologic data, and assessing 

whether contaminant migration has increased, to determine whether human receptors or natural 

resources are at risk. 

3.4.2.4 Site 26 -Alternative 4: Pump-and-Treat (Source Removal, Groundwater 

Extraction and Treatment, Institutional Controls, and Long-Term Monitoring) 

Under Alternative 4, the suspected source of groundwater contaminants (the process leach tank and 

associated VOC-contaminated soils) would be removed and a groundwater containment system would be 

emplaced. Extracted groundwater would be treated on the surface. Treated (clean) groundwater would 

be re-introduced to the aquifer via infiltration galleries downgradient of the extraction point. Institutional 

controls would be implemented to prevent exposure to untreated groundwater for the duration of the 

groundwater treatment period, until GWQS are achieved. Long-term monitoring would be conducted for 

the duration of the remediation period to assess the effectiveness of the remedial action and to determine 

‘when remediation is complete. Site conditions and risks would be reviewed every five years until 

remediation is complete. Key components of Alternative 4 are identified on Table 3-7 and described 

below. 

Pre-Desion lnvestiqation - Pre-design investigations, consisting of a hydrogeologic evaluation and 

sampling and analysis of groundwater and aquifer materials, would be required to support the design of 

the groundwater extraction and treatment systems. The hydrogeologic investigation would be used to 

better define steady-state aquifer characteristics (i.e., hydraulic conductivity, transmissivity, hydraulic 

gradient) in order to determine the sizing, placement, and design of the extraction and re-injection system. 

The investigation would include a single well aquifer pump test, groundwater elevation monitoring, and 

physical analysis of aquifer materials. 

To aid in the design of an effective groundwater treatment system, extracted groundwater, representative 

of that which would ultimately be pumped into the treatment system, would be collected during the pump 

test and analyzed for chemical constituents. Groundwater collected from site monitoring wells or 

comparable sample locations would also be analyzed to better delineate the extent of contamination and 

optimize placement of the groundwater extraction system. 
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Source Removal - The process leach tank and any associated VOC-contaminated soils in the vicinity of 

the tank would be removed and disposed away from Site 26 (off-site) to eliminate the suspected source 

of contaminants to groundwater. 
,a. T ” . . 

Prior to removal, the tank would be inspected, and its contents (if any) would be sampled and analyzed 

to characterize it for disposal. The tank contents (i.e., liquids and sludge) would be removed and 

5 disposed off-site at an appropriate disposal facility. The tank concrete blocks and any surrounding 

contaminated soils would then be excavated and removed using conventional excavation/construction 

equipment. The concrete blocks would be decontaminated to remove residual contaminants prior to off- 

site transport and disposal. The decontamination method to be used would be determined following 

inspection and sampling of tank contents. For the purposes of this FS, it is assumed that 

decontamination would be conducted using high-pressure steam and detergent. 

Off-Site Disoosal - Two off-site disposal options are under consideration: 

A. Off-Base Disposal: Under this option, the decontaminated process leach tank concrete blocks and 

the associated contaminated soils would be transported off-base to appropriate hazardous or 

industrial waste-type landfills. Wipe sampling of the tank concrete blocks and TCLP testing of the 

soils would be necessary to determine the appropriate disposal facility. If necessary, off-site 

treatment of the soils (at the designated disposal facility) would be conducted prior to disposal. For 

purposes of costing, it is assumed that the soils would be disposed in a hazardous waste (RCRA 

Subpart C) landfill and the tank concrete blocks would be disposed in an solid waste (RCRA Subpart 

D) landfill. 

6. Disposal in On-Base Landfill: If Capping is selected as the remedial alternative for the Site 4 or Site 

5 landfills and the tank concrete blocks and associated soils are determined not to be hazardous, the 

tank and excavated soils from Site 26 would be consolidated into one of these existing landfills prior 

to capping. The concrete blocks would be broken-up into small, cobble-sized pieces prior to disposal 

on the landfill. For this FS, it is assumed that under Alternative 4B the excavated materials from 

Site 26 would be placed at the Site 4 landfill. 

Groundwater Extraction - A groundwater containment (extraction) system would be installed to a depth of 

approximately 25 feet in the overburden aquifer to capture the VOC contaminant plume. A groundwater 

containment system consisting of groundwater extraction wells would be placed near thed&#gradient 

edge of the plume. Preliminary calculations indicate that several (six or seven) wells, pumping at a 

combined rate of 2 gallons per minute will be sufficient to contain and capture the contaminated 

groundwater. Preliminary pumping rate calculations are included in Appendix A. The leading plume 
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edge extraction system would be situated just downgradient of the highest levels of contamination in 

order to maximize contaminant recovery and minimize the capture of uncontaminljtc~r groundwater. 

Additional groundwater extraction wells (estimated at six or seven) would be placed in the vicinity of the 
I.. . . 

high-concentration plume area with an anticipated combined pumping rate of 2 gallons per minute. 

Extracted groundwater would be pumped to an ex-situ groundwater treatment system. The actual 

pumping rate and number and location of extraction wells will be determined based on the results of the 

L pre-design investigations. The proposed location of the extraction system is shown on Figure 3-8. 

Ex-Situ Treatment - Extracted groundwater would be treated in a plant on the surface of Site 26, using 

technology selected during the design phase. For the purpose of this FS, it is assumed that the 

groundwater treatment system would consist of an air stripper for removal of the majority of VOCs and 

aqueous phase activated carbon treatment unit for final polishing of VOCs to meet GWQS. Air stripping 

and activated carbon are both widely used and effective technologies for the removal of VOCs from 

groundwater. If necessary to prevent fouling of the air stripper or to meet discharge requirements, pre- 

treatment of the groundwater for removal of metals and suspended solids would be conducted. Pre- 

treatment may include sedimentation and filtration. Exhaust air from the air stripper may require 

treatment to remove VOCs prior to discharge to the atmosphere. If necessary, vapor phase carbon 

would be used to remove VOCs from the air stream. The final system design would be determined based 

on chemical characterization of groundwater extracted during the pump tests. The schematic of the /-- 

proposed treatment process is presented on Figure 3-O. The treated (clean) groundwater would be re- 

introduced to the aquifer via an infiltration gallery downgradient of the extraction points. 

Institutional Controls - Under Alternative 4, land use restrictions would be incorporated into the Base 

Master Plan to restrict the use of site groundwater until remediation is complete. Use of untreated 

groundwater for drinking would be prohibited during the duration of the treatment period. 

Because site groundwater does not meet New Jersey groundwater quality standards, a classification 

exception area (CEA) pursuant to N.J.A.C 7:0-6 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. 

Lona-term Monitoring - Under Alternative 4, groundwater elevation monitoring would be conducted 

monthly for the first year of system operation to monitor the effectiveness of the groundwater extraction 
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system. Periodic (beginning as semi-annual) groundwater monitoring and chemical analysis would be 

conducted to monitor the effectiveness of the remedial action. The data would be used to determine the 

need for additional actions and to determine when remediation goals have been achieved. 

Because of the flat water table and site aquifer characteristics, withdrawal of only an estimated 4 gallons 

per minute(gpm) is necessary to contain the plume. Thus, only a limited mass of contaminants would be 

removed by the extraction system. The contaminants remaining in the subsurface would be subject to 

natural attenuation processes. It is expected that natural attenuation of the contaminants will contribute a 

substantial portion of the overall reduction of TCE over the operating life of the system. 

For the purpose of costing, it is assumed that groundwater samples would be collected from 

approximately four new and three existing monitoring wells. One of the four new monitoring wells will be 

located near the highest concentration of TCE in the plume, and the remaining three would be located 

downgradient of the currently delineated plume. All samples would be analyzed for site-specific 

contaminants (VOCs). 

Five-Year Reviews - Since contaminants remain in groundwater, a review of site conditions and risks 

would be conducted every 5 years until remediation goals have been achieved, as required by CERCLA. 

The reviews would consist of evaluating analytical and hydrogeologic data, assessing whether 

contaminant migration has increased, and determining whether human receptors or natural resources are 

at risk. 

3.4.2.5 Site 26 - Alternative 5: Air Sparging with Soil Vapor Extraction (Source Removal, 

Institutional Controls, and Long-Term Monitoring) 

Under Alternative 5, the suspected source of groundwater contaminants (the process leach tank and 

associated VOC-contaminated soils) would be removed and the VOCs present in groundwater and 

saturated soils would be removed from the aquifer through a combination of air sparging and soil vapor 

extraction (AS/SVE), which comprise an active in-situ remediation process. The VOCs would be collected 

above ground and sent off site for reuse, recycling, or destruction. Institutional controls would be 

implemented to prevent exposure to contaminated groundwater for the duration of the groundwater 

treatment period, until GWQC are achieved. Long-term monitoring would be conducted for the duration of 

the remediation period to assess the effectiveness of the remedial action and to determine when the 

remediation is complete. Site conditions and risks would be reviewed every 5 years until the groundwater 

remediation is complete. Key components of Alternative 5 are identified on Table 3-7 and are described 

below. 
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Pre-Desiqn investigation - Pre-design investigations would be required to support the rfsign of an 
f-7 

ASlSVE treatment system for Site 26 and to optimize placement of air injection and vapor extraction wells. 

A hydrogeologic evaluation and sampling and analysis of groundwater would be required to better define 

aquifer characteristics, identify extent and distribution of VOC contaminants, and identify potential “hot 

spots.” 

A pilot study would be conducted to identify key unsaturated soil factors such as ihe so? ~:i permeability 

and radius of influence of the proposed vapor extraction system. A pilot system could be designed such 

that it may be expanded into a full-scale system; the pilot stu& ..:ts WOIJI~ be u ..:,:rmize the 

system operating conditions for VOC recovery. All equipment ar,, L Ling and extraction welts used in the 

pilot system can be easily augmented into a full-scale system. 

Source Removal - The process leach tank and any associated VOC-contaminated soils in the vicinity of 

the tank would be removed and disposed (off-site) of Site 26 to eliminate the suspected source of 

contaminants to groundwater. The tank is constructed of concrete block and has approximate outside 

dimensions of 10 feet by IO feet by 6 feet deep. The top of the tank lies approximately 8 inches below 

ground surface. 

Prior to removal, the tank would be inspected and its contents (if any) would be sampled and analyzed to 

characterize them for disposal. The tank contents (i.e., liquids and sludge) would be removed and 

disposed off site at an appropriate disposal facility. The tank concrete blocks and any surrounding 

contaminated soils would then be excavated and removed using conventional excavation/construction 

equipment. The concrete blocks would be decontaminated to remove residual contaminants prior to off- 

site transport and disposal. The decontamination method to be used would be determined following 

inspection and sampling of tank contents. For the purposes c! this FS, it is assumed that decontamination 

would be conducted using high-pressure steam and detergent. 

Off-Site Disposal - Two off-site disposal options are under consideration: 

A. Off-Base Disposal: Under this option, the decontaminated process leach tank concrete blocks and 

the associated contaminated soils would be transported off-base to appropriate hazardous or 

industrial waste-type landfills. Wipe sampling of the tank concrete blocks and TCLP testing of the 

soils would be necessary to determine the appropriate disposal facility. If necessary, off-site 

treatment of the soils (at the designated disposal facility) would be conducted prior to disposal. For ,/f---L 
purposes of costing, it is assumed that the soils would be disposed in a hazardous waste (RCRA 
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Subpart C) landfill and the tank concrete blocks would be disposed in an solid waste (RCRA Subpart 

D) landfill. 

B. Disposal in On-Base Landfill: If capping is selected as the remedial alternative for the Site 4 or Site 5 

landfills and the tank concrete blocks and associated soils are determined not to be hazardous, the 

tank and excavated soils from Site 26 would be consolidated into one of these existing landfills prior to 

capping. The concrete blocks would be broken-up into small, cobble-sized pieces prior to disposal on 

the landfill. For this FS, it is assumed that, under Alternative 5B, the excavated materials from Site 26 

would be disposed at the Site 4 landfill. 

Air Sparqinq and Soil Vapor Extraction (AS/SVE) 

Under this alternative, a network of air injection wells would be employed to deliver clean air into groundwater 

below the water table, thus inducing the mass transfer (stripping) of VOCs present in the aqueous phase, or 

sorbed to soils, into the gas phase. (Alternatively, a comparable scheme consisting of in-well air-sparging 

could also be considered as representative of this technology.) As air bubbles move vertically through the 

saturated and unsaturated groundwater and soil zones (or within the groundwater in the in-well air-sparging 

well), VOC contaminants dissolved in the groundwater or adsorbed onto soil particles would partition into the 

gaseous phase and would be transported into the unsaturated zone where they are collected by the vapor 

extraction wells. VOCs currently present as vapors in the soil pore spaces in the unsaturated zone would 

also be captured by the vapor recovery wells. Depending on the actual concentrations of VOCs in the gas 

stream, vapor phase activated carbon may be required to treat captured vapors to meet applicable air 

emissions and subsequent disposal. 

Air sparging wells would be installed below the water table and screened approximately 1 foot above the top 

of the clay confining layer. Compressors would be used to provide the air that would be conveyed by a 

network of PVC pipes into the saturated zone. Shallow vapor extraction wells would be installed in the 

unsaturated zone overlying the delineated groundwater plume area and connected to vacuum pumps at the 

ground surface. The vapor extraction wells and air sparging wells will have a staggered spacing to minimize 

stagnation points and are anticipated to be installed in a grid formation in the VOC-contaminatedzone. Air 

sparging wells typically are constructed of Schedule 80, 2-inch ID PVC, with I- to 2-foot screens. Vapor 

extraction wells are anticipated to be constructed of Schedule 80, 4-inch ID PVC piping, with I- to 2-foot 

screen lengths. In-line knock-out tanks would used to remove moisture from the recovered gases to prevent 

damaging pumps or overloading of the vapor phase activated carbon emission controls. Insulation of the 

above-ground PVC piping will be required to prevent freezing of moisture-laden vapors during cold weather 

conditions. Multiple blowers will be used so that selected rows of air sparging or vapor extraction wells may 
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be brought on- or off-line as needed. An extraction rate of 50 scfm per well is estimared. .‘$ing manifolds 

will be used to link each line of wells and each well will be individually valved BX Q4biiit;~ C+ >r’ying vacuum 

or for injecting air in discrete areas. 

Using the ASlSVE system for mass transfer, it is anticipated that the greater part of the chlorinated VOCs 

would be removed from groundwater and soils. However, the continuous introduction of air into the 

subsurface maintains a high dissolved oxygen level in both the saturated and unsaturated zones. High 

dissolved oxygen conditions are not generally favorable to anaerobic biological activity of the chlorinated 

VOCs in situ. Biodegradation of VOCs by the indigenous microbe population generally requires anaerobic 

conditions. Therefore, it is poposed that any ASlSVE remediation scheme would consist of a preliminary 

active ASlSVE period to treat the areas of significant TCE concentration, to remove the bulk of the mass of 

chlorinated hydrocarbons, followed by a period of long-term monitoring and natural attenuation of the 

chlorinated hydrocarbons in an anaerobic state. 

AS/SVE systems have been demonstrated successfully for the treatment of VOC-contaminated soils and 

groundwaterat numerous sites. Most demonstrations have involved remediation of petroleum contamination 

(gasoline and fuel oil), however, limited full-scale studies have shown the process to be effective in treating a 

wider range of contaminants, including halogenated VOCs and semi-volatile organics. The process has 

been effective in reducing TCE and PCE concentrationsin groundwaterat other sites. 

As with other in-situ vapor extraction processes, the effectiveness of this process is dependent on geologic 

conditions. Highly stratified soils or variations in soil permeability may result in ineffective volatilization or 

increased lateral migration of contaminants within the saturated zone. Based on the RI soil boring and slug 

tests performed to date, Site 26 appears to have sandy soils with silt and clay. These soils exhibit moderate 

hydraulic conductivity, which may be suitable for AS/SVE. 

Groundwaterand subsurface soil samples would be collected and analyzed during the remediation period to 

check the progress of remediation. 

One concern with the in-situ ASISVE process is the potential of short-circuiting of the air pathways. An 

asphalt cap or impermeable membrane may be installed to minimize potential air short circuiting. 

Once pre-design investigations have been completed, the estimate of the remediation duration would be 

refined. For the purpose of developing a cost estimate, it is assumed that the ASlSVE system would 

operated for a 5year period. It is possible that after a period shorter than 5 years the rate of vapor 

recovery could decline asymptotically (where the groundwater TCE concentration remains steady). At 
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that time, evaluation of vapor recovery and groundwater contaminant concentration data may indicate that 

the system could be shut down since effective TCE removal has ended. long-term periodic monitoring 

would continue to assess groundwater TCE concentration. If rebound occurs (i e., increases in 

groundwater TCE concentrations are noted), then the AS/SVE system could readily be reactivated. 

The schematic of the proposed treatment process is presented on Figure 3-l 0. 

Institutional Controls - Under Alternative 5, land use restrictions would be incorporated into the Base 

Master Plan to restrict the use of site groundwater until groundwater remediation is complete. Use of 

untreated site groundwater for drinking water would be prohibited during the duration of the treatment 

period to prevent ingestion, inhalation, and dermal exposure to site contaminants. 

Because site groundwater does not currently meet New Jersey groundwater quality criteria, 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. 

Lonq-term Monitorinq - Under Alternative 5, groundwater elevation monitoring would be conducted 

monthly for the first year of system operation to monitor the effectiveness of the AWSVE system. Periodic 

(beginning as semi-annual) groundwater monitoring and chemical analysis would be conducted 

thereafter to monitor the effectiveness of the remedial action. The data would be used to determine the 

need for additional actions and to determine when remediation goals have been achieved. 

For the purpose of costing, it is assumed that groundwater samples would be collected from 

approximately four new and three existing monitoring wells. One of the four new monitoring wells will be 

located near the highest concentration of TCE in the plume, and the remaining three would be located 

downgradient of the currently delineated plume. All samples would be analyzed for site-specific 

contaminants (VOCs). 

Five-Year Reviews - If necessary, a review of site conditions and risks would be conducted every 5 years 

until remediation goals have been achieved, as required by CERCLA. The reviews would consist of 

evaluating analytical and hydrogeologic data, and assessing whether contaminant migration has 

increased, to determine whether human receptors or natural resources are at risk. 
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3.4.2.6 Site 26 - Alternative 6: Engineered Bioremediation (Source Removal, Engineered 

Bioremediation, Institutional Controls, and Long-Term Monitoring) 

Under Alternative 6, the suspected source of groundwater contaminants (the process leach tank and 

associated VOC-contaminated soils) would be removed and the VOCs present in groundwater and 

saturated soils would be actively bioremediated in-situ through engineered enhancement of natural 

processes. Institutional controls would be implemented to prevent exposure to contaminated groundwater 

for the duration of the groundwater treatment period, until GWQC are achieved. Long-term monitoring 

would be conducted for the duration of the remediation period to assess the effectiveness of the remedial 

action and to determine when the remediation is complete. Site conditions and risks would be reviewed 

every 5 years until the groundwater remediation is complete. Key components of Alternative 6 are 

identified on Table 3-7 and are described below. 

Pre-Desiqn lnvestiqation - Pre-design investigations would be required to support the design of the 

engineered biotreatment system for Site 26 and to optimize placement of nutrient, methane, and oxygen 

addition points. A hydrogeologic evaluation and sampling and analysis of groundwater would be required 

to better define aquifer characteristics, identify extent and distribution of VOC contaminants, and identify 

potential “hot spots.” 

Treatabilitv Studies - The technology evaluation presented in Section 2 identified engineered 

bioremediation as an innovative treatment approach for the VOC-contaminated groundwater at Site 26. 

However it is a relatively new, innovative technology that has proven effective in bench- and pilot-scale 

studies but is not widely demonstrated in full-scale remediation of groundwater with similar contaminants. 

The limited demonstration data for this technology and the highly site- and waste-specific nature of in-situ 

remediation make it impossible to determine the likely effectiveness and optimal conditions of engineered 

bioremediation without a site-specific treatability study. Therefore, a treatability study would be necessary 

to evaluate the effectiveness of this technology. For the treatability study, groundwater and/or soil samples 

would be obtained and used in stirred jar and column studies to assess the degradation rates of the 

chlorinated VOCs and the quantity and types of additives (e.g., methane, oxygen, and nutrients) needed 

to optimize the bioactivity. The degradation rates and additive requirements would then be used in the full- 

scale design. 

A pilot study may also be conducted to identify key soil factors such as the soil permeability and radius of 

influence of the proposed methane and oxygen injection system. A pilot system can be designed such 

that it may be expanded into a full-scale system; the pilot study results would be used to optimize the 

00CS\NAW\7452\017011 3-66 



FINAL 

system operating conditions. All equipment , piping, and extraction wells used in the pilot system can be 

easily augmented into a full-scale system. 

Source Removal - The process leach tank and any associated VOC-contaminated soils in the vicini::, of 

the tank would be removed and disposed off site to eliminate the suspected source of contaminants to 

groundwater. The tank is constructed of concrete block and has approximate outside dimensions oi IO 

feet by IO feet by 6 feet deep. The top of the tank lies approximately eight inches below ~CXI?~ surface 

Prior to removal, the tank would be inspected and its contents (if any) would be sampled and analyzed to 

characterize it for disposal. The tank contents (i.e., liquids and sludge) would be removed and disposed 

off of Site 26 (off-site) at an appropriate disposal facility. The tank concrete blocks and any surrounding 

contaminated soils would then be excavated and removed using conventional excavation/construction 

equipment. The concrete blocks would be decontaminated to remove residual contaminants prior to off- 

site transport and disposal. The decontamination method to be used would be determined following 

inspection and sampling of tank contents. For the purposes of this FS, it is assumed that decontamination 

would be conducted using high-pressure steam and detergent. 

Off-Site Disposal - Two off-site disposal options are under consideration: 

A. Off-Base Disposal: Under this option, the decontaminated process leach tank concrete blocks and 

the associated contaminated soils would be transported off-base to appropriate hazardous or 

industrial waste-type landfills. Wipe sampling of the tank concrete blocks and TCLP testing of the 

soils would be necessary to determine the appropriate disposal facility. If necessary, off-site 

treatment of the materials (at the designated disposal facility) would be conducted prior to disposal. 

For purposes of costing, it is assumed that the soils would be disposed in a hazardous waste (RCRA 

Subpart C) landfill and the tank concrete blocks would be disposed in a solid waste (RCRA Subpart D) 

landfill. 

B. Disposal in On-Base Landfill: If capping is selected as the remedial alternative for the Site 4 or Site 5 

landfills and the tank concrete blocks and associated soils are determined not to be hazardous, the 

tank and excavated soils from Site 26 would be consolidated into one of these existing landfills prior to 

capping. The concrete blocks would be broken up into small, cobble-sized pieces prior to disposal on 

the landfill. For this FS, it is assumed that, under Alternative 6B, the excavated materials from Site 26 

would be disposed at the Site 4 landfill. 
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Enqineered Bioremediation 

Engineered bioremediation systems have been demonstrated successfully for the treatment of contaminated 

soils and groundwater at numerous sites. However, most demonstrations have involved remediation of 

petroleum contamination (gasoline and fuel oil), and limited full-scale studies have been conducted in 

treating chlorinated VOCs. In the few studies conducted to date, the results indicate that engineered 

bioremediation has the potential to meet the groundwater clean-up criteria for Site 26 (Sutfin, 1996; Setzer, 

1993). However, its successful application is by no means assured. 

Under this alternative, a network of oxygen, methane, and nutrient (if necessary) injection points would be 

established to deliver the essential components for the creation of a thriving methanotroph community in the 

subsurface. Methanotrophs contain methane monooxygenase (MMO), a powerful enzyme that allows the 

methanotrophs to co-oxidize a variety of compounds, including chlorinated solvents (Sutfin, 1996). Based on 

the limited experience at other sites, it is postulated that the creation of a thriving methanotroph community 

will lead to the degradation of the chlorinated VOCs in the groundwater at a rate much faster than that for 

natural attenuation. It should be noted that stimulation of methanotrophs may be a patented process, and 

obtaining a license to apply the technology could be difficult. 

Air and oxygen injection points would be installed below the water table and screened immediately above the 

top of the clay confining layer. Compressors would be used to pressurize the air and natural gas, which 

would be conveyed by a network of PVC pipes into the saturated zone. The air and methane injection points 

would be installed in a grid formation in the VOC-contaminatedzone. Injection points typically are constructed 

of Schedule 80, 2-inch ID PVC, with I- to 2-foot screens. Insulation of the aboveground PVC piping would 

be required to prevent freezing during cold weather conditions. Multiple compressors would be used so that 

selected rows of injection points could be brought on- or off-line as needed. Piping manifolds would be used 

to link each line of injection points, and each injection point would be individually valved for flexibility of 

injecting air and/or methane in discrete areas. 

If necessary, a nutrient addition system would also be installed. Nutrient addition could be accomplished 

using the same delivery system as the one for the air and methane, or could be a separate system. 

As with other in-situ vapor treatment processes, the effectiveness of this process is partly dependent on 

geologic conditions. Highly stratified soils or variations in soil permeability may result in ineffective delivery of . 

the additives necessary to stimulate the subsurface microbial community. Based on the RI soil boring and 

slug tests performed to date, Site 26 appears to have sandy soils with silt and clay. It should be possible to 
, 

deliver the additives properly to stimulate the microbial community at Site 26. 
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Groundwater, subsurface soil, and vapor samples would be collected from the c~:i;s!;f-- 75 and analyzed 

during the remediation period to check the progress of remediation. 

Institutional Controls - Under Alternative 6, land use restrictions would be incorporated into the Base 

Master Plan to restrict the use of site groundwater until groundwater remediation is complete. Use of 

untreated site groundwater for drinking water would be prohibited during the duration of the treatment 

period to prevent ingestion, inhalation, and dermal exposure to site contaminants. 

Because Site groundwater does not meet New Jersey groundwater quality criteria, 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. 

Lona-term Monitoring - Under Alternative 6, periodic groundwater, subsurface soil, and vapor monitoring 

would be conducted to monitor the effectiveness of the engineered bioremediation system. The sampling 

frequency initially would be more intensive to ensure proper system functioning. Once the system is 

performing as planned, the monitoring frequency could be reduced. Monitoring and chemical analysis 

data would be used to determine the need for additional actions and to determine when remediation goals 

have been achieved. 

Five-Year Reviews - Since contaminants remain in Site groundwater, a review of site conditions and risks 

would be conducted every 5 years until remediation goals have been achieved, as required by CERCLA. 

The reviews would consist of evaluating analytical and hydrogeologic data, and assessing whether 

contaminant migration has increased, to determine whether human receptors or natural resources are at 

risk. 

3.4.3 Site 26 - Alternatives Screening 

In the screening process, alternatives are evaluated generally with regard to effectiveness, 

implementability, and cost. The purpose of the evaluation is to reduce the number of alternatives that will 

undergo a more thorough and extensive analysis so that the detailed evaluation in Section 4 focuses on 

, the most plausible array of remedial alternatives. If possible, the alternatives carried forward for detailed 

evaluation should include the full range of alternatives recommended in the NCP and EPA RVFS 

Guidance: no action, treatment, and containment. 
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The alternative screening process for Site 26 resulted in all but one of the identified alternatives being 

retained for further evaluation in order to preserve a full range of plausible remedial actions. Engineered 

bioremediation was eliminated because there is limited experience with the technology, its ultimate ability 

to achieve the groundwater criteria is uncertain, the preferred process is patented, and other innovative 

technology and activities treatment alternatives were retained for detailed analysis, Of the alternatives 

judged to be technically feasible and potentially effective, treatability studies would be required to confirm 

the effectiveness of the proposed in-situ treatment methods. The complete results of the alternatives 

screening evaluation for Site 26 are presented in Table 3-8. 
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TABLE 3-8 
SITE 26 - SCREENING OF REMEDIAL ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS 

I 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 
Monitoring & Five not reduce potential for human O&M: low with NCP. 
Year reviews) exposure to contaminants in 

groundwhter. Does not reduce 
contaminant migration in the 
environment. No reduction in toxicity, 
mobility, or volume of contaminants. 

2 Source Removal, Protects of human health and the Readily implementable. No technical or Capital: Relative to Alt. 1, provides 
Institutional Controls, environment through institutional administrative difficulties. low greater protectiveness in 
Long-term controls and natural attenuation. O&M: low the long term. Would result 
Monitoring, Five- Groundwater use would be restricted. in reduction of groundwater 
Year Reviews Would offer reduction of contaminant contaminant levels. 

leaching to groundwater through source Retained. 
removal. Reduction in toxicity, mobility, 
or volume of contaminants through 
treatment only through source 
treatment. Groundwater contaminants 
would naturally attentuate over time. 

3 Reactive Wall Protects human health and the Implementable. Reactive Wall technology _ Capital: This technology will likely 
Treatment: (Source environment by removing the suspected is innovative and is not well developed, moderate - degrade TCE in the 
Removal, In-Situ source of VOC contamination leaching but offers potential for in-situ treatment high subsurfac8 May offer 
Groundwater to groundwater. Would prevent with no ex-situ treatment residuals. No O&M: comparai, 6~ I? r::e of 
Treatment, continuing migration of TCE plume until technical or administrative difficulties. moderate protective1 ;ss his Alt. 4. 
Institutional Controls, treatment and natural attenuation Personnel and materials necessary to 
and Long-Term remediate the contaminants. implement alternative are limited; Retained 
Monitoring) Groundwater use would be restricted. currently only one commercial firm 

Toxicity and volume of contaminants available to implement full-scale 
would be reduced through treatment construction. 
only through source treatment. 
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ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS 

4 Pump-And-Treat: Protects human health and the 
(Source Removal, 

Readily implementable. Specialized Capital: Would employ well 
environment by removing suspected treatment equipment is required, but is moderate demonstrated treatment 

Groundwater source of VOC contamination leaching available from several vendors. No O&M: 
Extraction and 

process options. Retained 
to groundwater. Would prevent technical or administrative difficulties. moderate 

Treatment, 
as representative treatment 

continuing migration of TCE plume until alternative. 
Institutional Controls, 

Personnel and materials necessary to 
extraction/treatment and natural implement alternative are widely available. 

and Long-Term attenuation remediate the 
Monitoring) contaminants. Groundwater use would 

be restricted. Toxicity and volume of 
contaminants would be reduced 
through treatment. 

5 Air Sparging Soil Protects human health and the Implementable Technology is well proven Capital: This technology set offers 
Vapor Extraction: environment by removing suspected and offers potential for active in-situ moderate the advantage of actively 
(Source Removal, source of VOC contamination leaching treatment, depending on actual site O&M treating the large volume of 
Institutional Controls, to groundwater. Would actively reduce conditions. Pre-design and pilot studies moderate contaminated media and 
and Long-Term TCE concentrations in the plume by would be required, but pilot system could to high could require less time than 
Monitoring) direct stripping and promoting easily be expanded to full-scale system in the passive treatment or 

biodegradation. Groundwater use the field. System requires significant capture and treatment of the 
would be restricted. Toxicity volume sampling and analysis to gauge impact plume at the leading plume 
would be reduced through treatment across the wide volume of soil in the edge. However, this 

remediation zone. technology is quite 
“intrusive,” results in TCE 
migration through currently 
‘clean’ vadose zone soils 
and requires substantial 
chemical and biological 
monitoring to control the 
process, Retain for further 
evaluation. 
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ALTERNATIVE EFFECTIVENESS IMPLEMENTABILITY COST COMMENTS 

6 Engineered Protects human health and the Implementable, although technology is Capital” This technology has the 
Bioremediation: environment by removing the suspected patented. Technology is innovative and moderate potential to degrade 
(Source Removal, source of VOC contamination leaching has rarely been applied on a full scale, but O&M chlorinated VOCs in the 
In-Situ Engineered to groundwater. Would actively offers potential for in-situ treatment with no moderate subsurface, in a shorter 
Bioremediation, remediate the entire plume by ex-situ treatment residuals. Personnel time frame of all alternatives 
Institutional Controls, engineered bioremediation. and materials necessary to implement are but Alternative 5. However, 
and Long-Term Groundwater use would be restricted available; however, it is not clear how technology development is 
Monitoring) until cleanup levels are achieved. licensable the technology is. limited, and its licensability 

Toxicity and volume of contamination is uncertain. Because there 
would be reduced through treatment are two other retained 

innovative technologies, 
including another active 
treatment technology, and 
the ultimate success of 
engineered bioremediation 
is uncertain, this technology 
is eliminated. 
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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 RllFS guidance, each alternative is 

evaluated with respect to seven criteria: overall protection of human health and the environment; compliance 

with ARARs; long-term effectiveness and permanence; reduction of toxicity, mobility, and volume through 

treatment; short-term effectiveness; implementability; and cost. Site 4 alternatives are evaluated in Section 

4.1; Site 5 alternatives are evaluated in Section 4.2; Site 19 alternatives are evaluated in Section 4.3; and 

Site 26 alternatives are evaluated in Section 4.4. 

4.1 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 B. 

4.1 .I Site 4 - Alternative I : No-Action 

The No-Action Alternative was developed as a baseline case, as required by the NCP. The only activities 

conducted under this alternative are periodic monitoring and evaluation of contaminant migration and a 

review of site conditions and risks every 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 

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 >l.O). 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 
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on the eastern side of the landfill. Over time as the landfill surface erodes, more contamina:. _. subsurface 

materials may be exposed and become available for direct contact, resulting I;: i.ncreased !-~m?r health and 

ecological risks. Additionally, increased migration of contaminated soils to the adjacent sMace 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. Frequency of monitoring can be set so that impacts on downgradient receptors may be 

identified early enough to provide additional protection of human health or the environment. 

Compliance with ARARs 

Alternative 1 would not comply with federal and state municipal landfill post-closure requirements [40 CFR 

258.61 and N.J.A.C. 7:26-2A.91 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. 

Lona-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 hilmans and ecological 

receptors. Because this alternative includes no controls to prevent deterioration of the IandfG 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 landfill materials. Erosion of the landfill sur;‘ace 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 Throuah 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. 

lmulementabilitv 

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 tc :cr?:m the environmental ,r”\. 

monitoring and five-year reviews effectively. 

No capital costs are associated with the No Action Alternative. The average annual O&M cost for long-term 

monitoring is $21,600 and five-year reviews are $15,500 per event. Over a 30-year period, the net present 

worth cost is $302,000 (at a 7 percent discount rate). 

4.1.2 Site 4 -Alternative 3: Capping. Institutional Controls, 

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, periodic 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-l. 

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 that 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. 

,Y--- 
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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 &e underlying groundwaterand 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. Modeling 

predicts that an estimated 55 feet downgradient of the site was the maximum distance where metals in 

groundwater would exceed either GWQS or background levels (Table 2, Appendix A). Implementing 

access restrictions and establishing the site as a groundwater CEA would provide interim protection by 

prohibiting use of the aquifer until GWQSs are achieved. 

Fencing and access restrictions would provide additional long-term protection by limiting access to the 

capped area and restricting activities that could damage or intrude into the cover system and contaminated 

media. 

The long-term periodic monitoring program would allow the responsible agency to monitor the quality of 

groundwater leaving the site, assess potential impacts to downgradient receptors, and determine whether 

additional remedial actions are necessary. 

Use of engineering controls to minimize generation of fugitive dusts and vapors, and proper use of PPE by 

site workers would effectively minimize short-term risks to the local community and workers posed by 

implementationof this alternative. 

Compliance with ARARs 

Implementation of Alternative 3 would comply with all ARARs identified in Tables 2-l through 2-6. Because 

Alternative3 does not include active treatmentof groundwater, initially, the groundwaterbeneath Site 4 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 GWQS. 

Alternative 3 includes a provision to seek a temporary exemption (CEA) from these 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. 
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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 landfill closure and post-closure regulations [40 CFR 258.60 

& 258.61andN.J.A.C.7:26-2A.91. 

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-specificfederal and state ARARs identified in Tables 2-3 and 2-4. It is expected 

that Alternative 3 would easily comply with these ARARs. 

Brief descriptionsof the cited requirementsare provided in Section 2.2 of this report. 

Lonq-Term Effectivenessand Permanence 

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

contaminated groundwater beneath the site would result in a potential carcinogenic risk of 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 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. 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 contaminantswere not quantified in the RI; however, 

it is conservatively assumed that direct exposure to landfilled materials may pose health risks to human and 
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ecological receptors. Alternatives would reduce the human health risk posed by direct exposure to 

contaminated landfill materials. Because contaminated soils and landfill materials would remain in place 

beneath the cover, long-term routine maintenance of the cover system and perimeter fencing would be 

required to ensure the long-term protectiveness of the cover. With proper maintenance, the cover system 

would effectively provide long-term protection. 

Periodic monitoring and evaluation of groundwater, surface water, and sediment would allow the responsible 

agency to monitor the quality of groundwater beneath and leaving the Site, assess potential impacts to the 

adjacent wetlands and downgradient receptors, and determine whether additional remedial actions are 

necessary. The monitoring program, in combination with the cover system, should be effective in minimizing 

the risks to downgradient receptors and the environment. 

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 monitoring events. Review of the 

effectivenessof access restrictions and the CEA in preventing damage to the cover system and exposure to 

site contaminantswould 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 maintenanceof the cover system would be continual, catastrophic failure is unlikely. In the event of 

failure or damage of the cover, existing access restrictions, institutional controls, and monitoring would 

provide adequate short-term protection of human health until the cover system was repaired. 

Reduction of Toxicitv, Mobilitv. or Volume Throuqh Treatment 

Alternative 3 would not reduce the toxicity, mobility, or volume of contamination through treatment since no 

treatment is used to address the contaminated landfill materials or groundwater. However, mobility of 

contaminants in the landfill materials would be reduced by the cover system. 

Short-Term Effectiveness 
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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 vehicularactivity. 

f---\ 

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 preventdamage to the environmentfrom 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. 

f---Y 

lmplementabilitv 

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 substantiverequirementsof all ARARs would be met as described previously. 
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The criterion of availability of treatment technologies, TSD facilities, and capacity is not applicable. 

There is ample availability of companies with the trained personnel, equipment, and materials to perform site 

preparation, construct the cover system, install fencing, and perform maintenance and long-term monitoring. 

Regulatory personnel and environmental specialists are readily available to perform five-year reviews. 

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 (at a 7 

percent discount rate). 

4.1.3 ComparativeAnalysis 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 landfill 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 

contaminatedgroundwateris not used as a potable water source in the future. 

DOCS/NAWl7452/017Oll 4-9 



FINAL 

TABLE 4-l 
SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

3VERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
%event Human Exposure to No action taken to prevent human exposure to Enhanced cover system would prevent direct contact 
Contaminated Soils and Landfilled contaminated soils and landfilled materials. Existing with contaminated soils and landfilled materials. 
Waterials risks would remain. 

Current direct contact risks were not quantified, but it 
Continued deterioration of the landfill surface would is conservatively assumed that landfilled materials 
expose more contaminated soils and landfilled may pose excess health risks. Any excess risks 
materials and result in increased direct exposure would be reduced to acceptable levels by installing 
risks. and maintaining the cap. 

Prevent Human Exposure to VOC and No action taken to prevent human exposure to Institutional controls would minimize potential 
Metal Contaminants in Groundwater contaminated groundwater. Carcinogenic and non- exposure to site groundwater by prohibiting its use. 

carcinogenic risks exceeding EPA’s target risk range 
would remain. The cover system would reduce leaching of 

contaminants to groundwater, facilitating natural 
No actions taken to reduce contaminant leaching to attenuation of contaminants. In time, contaminant 
groundwater. No institutional controls implemented to concentrations would reach levels that would not 
prohibit use of untreated groundwater for drinking pose excess risk. 
water. 

Minimize Contaminant Migration No actions taken to reduce contaminant leaching to The cover system would reduce leaching of 
groundwater. Contaminants would continue to leach contaminants to groundwater and wculd reduce 
into groundwater and migrate downgradient, migration of contaminants to the environment by 
potentially affecting downgradient receptors. surface water and wind erosion. 

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. 
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TABLE 4-1 
SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, 
PAGE 2 OF 4 

COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE ‘I : ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL Al-l-ENUATION, AND LONG-TERM 
MONITORING 

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 1.4 x 10m4 Implementation and enforcement of institutional 

excess cancer risk (ECR) and HI = 3.3 non- controls would reduce risks from exposure to site 
carcinogenic risks from exposure to site groundwater. groundwater to less than 1 x IO‘” ECR and HI less 

than 1 .O. Over time, natural attenuation would result 
Increased risk anticipated over time as landfill surface in permanently reduced risks. 
deteriorates. 

Adequacy and Reliability of Controls 

Installation and maintenance of the cap would reduce 
direct exposure risks to less than 1 x 10m6 ECR and HI 
less than 1 .O. 

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. 

Need for 5-Year Review Review would be required since soil and groundwater Same as Alternative I. 
contaminants would be left in place. I. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Reduction of Toxicity, Mobility, or No reduction, since no treatment would be employed. Groundwater contamination eventually eliminated by 
Volume Through Treatment natural attenuation. 

DOCS\NAW7452\017O11 4-11 



TABLE 4-l 

FINAL 

SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 4 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

SHORT-TERM EFFECTIVENESS 
Community Protection No risk to community anticipated. 

Worker Protection 

Environmental Impacts 

%e Until Action is Complete 

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

No adverse impacts to the environment anticipated. 

Not applicable. 

Ability to Construct and Operate 
IMPLEMENTABILITY 

I 

1 No construction or operation involved. 

No significant risk to community anticipated. 
Engineering controls would be used during 
implementation to mitigate risks. 
No significant risk to workers anticipated if proper 
PPE is used during remediation and long-term 
monitoring. 
No significant impacts to the environment anticipated. 
Engineering controls would be used during 
implementation to mitigate risks. 
1.5 years enhanced cap is in place. Natural 
attenuation will likely take longer. 

I 1 imolementable technoloav. 
1 No difficulties anticipated. Capping is a readily 

I I 

Ease of Doing More Action if Needed 1 Additional actions would be easily implemented if 1 If additional actions are warranted, the cover system 
I required. 

Monitoring would provide assessment of potential 
exposures, contaminant presence, migration, or 
changes in site conditions. 
Coordination for 5year reviews may be required and 
would be obtainable. 

I may need to be opened to access contaminated 
materials within. .-- 
Same as Alternative I. 

I---- 
Coordination for 5year reviews may be reqi1irec-I and 
would be obtainable. 

Ability to Monitor Effectiveness 

Ability to Obtain Approvals and 
Coordinate with Other Agencies 

Availability of Treatment, Storage None required. 

Coordination with the state would be required to 
establish a CEA and would be obtainable. 
Same as Alternative 1. 

Capacities, and Disposal Services I 
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TABLE 4-I 
SITE 4 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 4 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 3: 
NO ACTION CAPPING, INSTITUTIONAL CONTROLS, 

NATURAL ATTENUATION, AND LONG-TERM 
MONITORING 

I 
Availability of Equipment, Specialists, Personnel and equipment available for Ample availability of equipment and personnel to 
and Materials implementation of long-term monitoring and 5- year construct cap and perform long-term maintenance, 

reviews. 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 $21,600 $29,600 
Present Worth Cost* $2,400,000 

* Present worth cost is based on discount rate of 7%. 
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Compliancewith 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.91. 

Alternative 3 would comply with these requirements since an enhanced cover system would be installed and 

a long-term maintenanceand repair program would be implemented. 

Both alternatives would comply with federal and state long-term monitoring requirements through periodic 

monitoring and evaluation of groundwater, surface water, and sediments. 

Alternative 1 would not comply with state ARARs for attainment of groundwater quality standards [N.J.A.C. 

7:9-61, Alternative 3 would comply by seeking a temporary exemption (CEA) from these requirements until 

the GWQB are achieved through natural attenuation. 

Lonq-Term Effectivenessand Permanence 

Alternative 3 is the only alternative that offers substantial long-term protection of human health and the 

environment. Under Alternative 1, risks would remain the same or increase over time as the landfill surface 

erodes because no additional actions would be taken to contain wastes and limit deterioration of the landfill 

surface. Potential future users of site groundwater may be at risk under Alternative 1 because it lacks 

institutional controls that would prohibit use of untreated contaminated groundwater. 

Alternative 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 

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 Toxicitv, Mobilitv, or Volume Throuah 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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The short-termeffectivenessof the two alternativeswould 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 environmentwould 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 

2.5 years, which would be the time to design and install the proposed cover, and to implement the CBA. 

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. 

The costs associated with each alternative are provided in Table 4-l. Alternative I, 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 alternativeare 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 periodic monitoring and evaluation of contaminant migration and a 

review of site conditions and risks every five years. 
4 

. 

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 exceedenceof 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 >l.O). 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 contaminantswere 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. 

Frequency of monitoring can be set so that impacts on downgradient receptors may be identified early 

enough to provide additional protection of human health or the environment. 
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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.91 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. 7:9-61 and no actions would be taken to reduce contaminant concentrations or 

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

Lonq-Term Effectivenessand Permanence 

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

and the environmentwould 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 HI 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 potential 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. 

<f-=-Y 

The potential health risks from direct exposure to landfill contaminantswere 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 landfill 

materials and site groundwater m :occur; however, the process is likely to take many years. Five-year 

reviews would be required to ass- whether threats or risks are increasing or abating with time in light of 

future land use or changes in the c itions 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 rel lity of controls is not applicable. 

Reduction of Toxicitv. Mobilitv. or W&me Throuah Treatment 

The No-Action Alternative would npt reduce the toxicity, mobility, or volume of contamination through 

treatment, since no treatment is us&lto 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 prsonnel 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. 

No capital costs are associated with the No-Action Alternative. The average annual O&M cost for long-term 

monitoring is $15,800 and five-year reviews are $15,500 per event. Over a 30-year period, the net present 

worth cost is $230,000 (at a 7 percent discount rate). 
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4.2.2 Site 5 - Alternative3: Capping, InstitutionalControls, 

Monitoring Long-Term f--Y 

Alternative 3 relies on containment and institutional controls to achieve RAOs. A low permeability cover 

system would be installed over the area of former active landfill operations to prevent potential human and 

animal contact with contaminants in the landfilled materials, reduce contaminant leaching to groundwater, 

and minimize contaminant migration via surface runoff and erosion. Access restrictions would be 

emplaced to limit future uses of the site that may result in 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 

Alternative3 are identified on Table 3-3. 

Overall Protection of Human Health and the Environment f-- 

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 restrictionson use of site groundwater. 

Although the potential health risks from direct exposure to landfill contaminantswere not quantified in the RI, 

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 

contact risks would be eliminated by implementation of Alternative 3. The cover system would also prevent 

further erosion of the landfill surface and reduce contaminant migration to the environment by surface runoff 

and wind erosion. 

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 reduce infiltration of precipitation into the landfill, thereby reducing 
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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. 

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 

implementationof this alternative. 

Compliance with ARARs 

Implementationof Alternative3 would comply with all ARARs identified in Tables 2-l 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. 7:9-61. 

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 

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.91. 

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 
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to comply with the location-specificfederal and state ARARs identified in Tables 2-3 and 2-4. It is expected 

that Alternative3 would easily comply with these ARARs. 

Brief descriptionsof the cited requirementsare provided in Section 2.2 of this report. 

Lono-Term Effectivenessand Permanence n 

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

contaminated groundwater beneath the site would result in a potential carcinogenic risk of 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 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. Reducing leaching of contaminants from the 

landfill into the underlying groundwaterwould eventually result in reduced risk as groundwater contaminant 

concentrations decrease to acceptable levels (GWQSs) through physical, chemical, and biological (VOCs 

only) mechanisms. f-7 

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 

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 

has sparse vegetition 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 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 
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their long-ten protectiveness. With proper maintenance, the cover system would effectively provide long- 

term protection of human health and the environment. 

The periodic monitoring and assessment 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 periodic monitoring events. Review 

of the effectiveness of access restrictions and the CEA in preventing damage to the cover system and 

exposure to site contaminantswould 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 maintenanceof the 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. 

Reduction of Toxicitv, Mobilitv. or Volume Throuqh Treatment 

Alternative 3 would not reduce the toxicity, mobility, or volume of contamination through treatment since no 

treatment is used to address the contaminated landfill materials or groundwater. However, mobility of 

contaminants in the landfill materials would be further reduced by placement of the 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 vehicularactivity. 
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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 environmentfrom 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. 

lmplementabilitv 

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 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 substantiverequirementsof 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 environmentalspecialistsare readily available to perform five-yearreviews. 
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The capital costs for Alternative 3 tot?,! S5&3,000.. The average annual O&M costs are $18 60% 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 Comoarative 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 

summariesof the evaluations for each alternative. 

Overall Protectionof 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. Health risks and adverse impacts to the environment are expected to remain 

the same or increase over time. 

Alternative 3 is protective of human heaith and the environment. The enhanced cover system would reduce 

human health and ecological risks posed by contact w%xdfilled 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 groundwateris not used as a potable water source in the future. 

Comoliance with ARARs 

Because Alternative 1 does not include any remedial actions, it would not comply with state and federal 

ARARs pertaining to post-closureof municipal landfills [40 CFR 258.60 & 2586land N.J.A.C. 7:26-2A.91. 

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 alternativeswould comply with federal and state long-term monitoring requirements through the annual 

monitoring and evaluation of groundwater. 
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TABLE 4-2 
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARL& COLTS NECK, NEW JERSEY 

NATURAL ATT D LONG-TERM 

Continued deterioration of the landfill surface, 

landfilled materials and result in increased direct 
exposure risks. J 

materials. Existing soil/vegetative cover over 

Current direct contact risks were not quantified, but it 
is conservatively assumed that landfilled materials 
may pose excess health risk. Excess risks would be 

No actions taken to reduce contaminant leaching to 

The enhanced cover system would reduce leaching 
of contaminants to groundwater, facilitating natural 
attenuation of contaminants. In time, contaminant 

pose excess risk. 

Groundwater Contaminants would 
ter and migrate down 

surface water and wind erosion. 
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NO ACTION 

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 

dards would not be met for a specified 

Action-Specific AR 

ECR and HI = 5.2 non-carcinogenic risks from 
exposure to site groundwater. 

controls would reduce risks from exposure to site 
groundwater to less than 1 x 10T6 and HI less than 

If implemented and enforced, institutional controls 
could prevent damage to the cap, intrusion into 
contaminated materials and use of contaminated 
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SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 4 

Norker Protection 1 

Fnvironmental Impacts 

rime Until Action 18 Complete 

MPLEMENTABIhY 
I 

No. risk to community anticipated. 

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

No adverse impacts to the environment anticipated. 

Not applicable. 

No significant risk to community anticipated. 
Engineering controls would be used during 
implementation to mitigate risks. 
No significant risk to workers anticipated if proper 
PPE is used during cap construction and long-term 
monitoring. 
No significant impacts to the environment anticipated. 
Engineering controls would be used during 
implementation to mitigate risks. - 
14 months until enhanced cap is in pIa% Natural 
attenuation will likely take longer. , - 

Ability to Construct and Operate 1 No construction or operation involved. -” 1 No difficulties anticipated. Capping is a readily 
--_. I 1 implementable technology. 

Zase of Doing More Action if Needed 1 Additional actions would be easilv imolernented if 1 If additional actions are warranted in the eastern 
required. 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. 
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TABLE 4-2 
SITE 5 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 4 

CRITERION: 

Ability to Monitor Effectiveness 

Ability to Obtain Approvals and 
Coordinate with Other Agencies 

exposures, contaminant presence, migraiion, or 
changes in site conditions. 

ALTERNATIVE 1: 

Coordination for 5-year reviews may be required and 

NO ACTION 

would be obtainable. 

Monitoring would provide assessment of potential 

ALTERNATIVE 3: 

Coordination for 5-year reviews may be required and 

CAPPING, INSTITUTIONAL CONTROLS, 
NATURAL ATTENUATION, AND LONG-TERM 

MONlTORiNG 

would be obtainable. 

Same as Alternative 1. 

Availability of Treatment, Storage None required. 

Coordination with the state would be required to 
establish a CEA and would be obtainable. 
Same as Alternative 1. 

Capacities, and Disposal Services 
Availability of Equipment, Specialists, 
and Materials 

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

Availability of Technology 
reviews. 
Not required. 

monitoring, and 5year reviews. 

Ample availability of equipment and personnel to 

Common construction techniques and materials 

construct cap and perform long-term maintenance, 

I 1 reauired for cao construction. 
COST 
Capital Cost 
First-Year Annual O&M Cost 
Present Worth Cost* 

$0 $588,000 
$15,800 $18,600 

$230,000 $852,000 

* Present worth cost is based on discount rate of 7%. 
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Alternative 1 would not comply with state ARARs for attainment of groundwater quality standards [N.J.A.C. 

7:9-61. However, Alternative 3 would comply by seeking a temporary exemption jt3EA,) from these 

requirementsuntil the GWQS are achieved through natural attenuation. 

,,---., 

Lonq-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 groundwaterwould be reduced 

by reducing contaminant leaching into groundwater and natural attenuation of groundwater contaminants, 

and by implementing institutionalcontrols to prohibit use of untreated, contaminatedgroundwater. 

Reduction of Toxicity, Mobilitv. or Volume Throuqh 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 effectivenessof 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 

2.5 years, requiring approximately 1.5 years for design and installation of the cover system, and an additional 

year to implement the CBA. 
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Implementability 

Each of the alternativeswould 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. 

The costs associated with each alternative are provided in Table 4-2. Alternative 1, No-Action, would cost 

less to implement than Alternative 3. 

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 assumptionsfor each alternativeare presented in Appendix A. 

4.3.1 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. 

Overall 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 
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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 (residentialchild). 

Site contaminants would also continue to pose a threat to thg 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. Frequency of monitoring can be set so that impacts on downgradient receptors may be 

identified early enough to provide additional protection of human health or the environment. 

Compliance with ARARs 

Because groundwater beneath Site 19 exceeds groundwater quality criteria (GWQC) specified in the New. 

Jersey GWQS [N.J.A.C. 7:9-61 and no actions would be taken to reduce contaminant concentrations or 

establish a CEA, Alternative 1 would not comply with this standard. 

Lonq-Term Effectivenessand Permanence 

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

and the environmentwould remain. 

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

contaminated groundwater beneath the site would result 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 
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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/dl; 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 

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. 

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. 
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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. 

No capital costs are associated with the No Action Alternative. The average annual O&M cost for long-term 

monitoring is $21,600 and five-year reviews are $15,500 per event. Over a 30-year period, the net present 

worth cost is $302,000 (at a 7 percent discount rate). 

43.2 Site 19 -Alternative 4: Excavation. On-Site Solidification, On-Site Disposal, 

and Low-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 result in intrusion into the treated-soil cell and 

prohibit the use of untreated groundwater for drinking water. Long-term, periodic 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. 

/ 
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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 

groundwaterand 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 groundwaterand the wetlands adjacentto the site. 

The potential human health 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 and 

sediments will significantly reduce additional leaching of contaminants to the underlying groundwater. 

Eliminating the source of groundwater contamination will eventually result in a permanent reduction in human 

health risk as groundwater contaminant concentrations decrease to acceptable levels (GWQSs) through 

precipitation, absorption, dilution, and dispersion. 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 1 mile upgradient of the 

site). If site land and groundwater usage changes in the future, implementation of institutional controls 

(access restrictions and CEA) to prohibit use of untreated site groundwater for drinking water will provide 

protection of human health in the interim, until GWQS are achieved. 

Solidification and on-site containment of soils is expected to provide permanent protection from direct contact 

exposures. Access restrictions would provide additional assurance of long-term protection by restricting 

activities that could intrude into the treated soils. Solidification is potentially permanent in preventing metals 

leaching; however, long-term periodic monitoring of groundwater would be required to monitor its 

effectiveness. 

The long-term monitoring program would allow the responsible agency to monitor the quality of groundwater 

leaving the site, evaluate the long-term effectiveness and reliability of solidification, and natural attenuation, 

assess potential impacts to downgradient receptors, and determine whether additional remedial actions are 

necessary to protect human health or the environment. 
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Use of engineering controls to minimize generation of fugitive dusts and migration of suspended 

contaminants in surface water, and proper use of PPE by site workers would effectively minimize short-term 

risks to the local community and workers posed by implementationof this alternative. 

f-7 

Compliance with ARARs 

Implementationof Alternative4 would comply with all ARARs identified in Tables 2-1 through 2-6 

Because Alternative 4 does not include active treatment of groundwater, initially, the groundwater beneath 

Site 19 would not meet the constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-61. 

However, solidification treatment of the contaminated soils and sediments would immobilize the metals, 

preventing further migration of contaminants into groundwater and facilitating natural attenuation of 

contaminants. Alternative 4 includes a provision to seek a temporary exemption (CEA) from these 

requirements until the GWQC 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 consumptionof the untreated groundwateris prohibited. 

The potential effects of the proposed remediation on wetlands, floodplains, water bodies, and other sensitive 

receptors would be identified during the design of Alternative 4 and all necessary measures would be taken 

to comply with the federal and state location-specificARARs identified in Tables 2-3 and 2-4. For example, 

to comply with federal and state wetlands protection rules [40 CFR 6, App. A 8, N.J.A.C. 7:7A] use of 

engineering controls would be required during excavation of drainage ditch sediments to minimize harm to 

the adjacent wetlands. The on-site treatment facility would be sited outside the loo-year floodplain in 

accordance with federal and state hazardous waste facility siting criteria [40 CFR 264.18(a) and N.J.A.C. 

7:26-l 31. It is expected that Alternative4 would easily comply with all identified location-specificARARs. 

/-- 

If excavated soils and sediments are determined to be hazardous wastes, the on-site treatment facility 

proposed under Alternative 4 would be constructed and operated in accordance with federal and state 

hazardous waste facility regulations [40 CFR 265 Subparts B, C, D, E; 40 CFR 264 Subpart X; and N.J.A.C. 

7:26-g]. These regulations identify general facility requirements, groundwater monitoring, preparedness and 

prevention, contingency and emergency procedures, and recordkeeping requirements. Treatment would 

also be conducted in compliancewith state treatment regulations [N.J.A.C. 7:26-11.71 which detail operating 

requirements, waste analyses and monitoring of treatment conditions, and handling and compatibility of 

wastes in chemical, physical, and biological treatment processes. 
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Alternative 4 would be implemented in compliance with RCRA Land Disposal Restrictions [40 CFR 2681. 

Only treated wastes that meet the LDR requirements would be disposed on-site. 

Brief descriptionsof the cited requirementsare provided in Section 2.2 of this report. 

Lonq-Term Effectivenessand Permanence 

Alternative 4 would provide long term protection of human health and the environment and would result in 

permanent reduction in all identified health risks. 

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

contaminated groundwater beneath the site would result 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. These 

risks would be reduced under Alternative 4 through natural attenuation of groundwater contamination and 

implementation of institutional controls. Solidification treatment of source area soils and sediments will 

immobilize the metals and prevent additional leaching of metals to the underlying groundwater. Eliminating 

, 
the groundwater contaminant source will eventually result in a permanent reduction in human health risk as 

groundwater contaminant concentrations decrease to acceptable levels (GWQSs) through precipitation, 

absorption, dilution, and dispersion. 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 changes in the future, implementation of institutional controls (access 

restrictions and CEA designation) to prohibit use of untreated site groundwaterfor drinking water will provide 

protection of human health in the interim, until GWQS are achieved. 

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 IO pg/dl these results exceed the EPA protective guideline of 5 

percent of the maximum proportion of individuals. Treatment and on-site containment of contaminated soil 

and sediment and imposition of institutional controls that prohibit use of untreated groundwater would 

eliminate the potential for direct exposure to lead contaminated media and effectively eliminate excess health 

risk posed by lead-contaminatedsoil, sediment, and groundwater. 

The ecological risk assessmentconcluded that chromium, zinc, and lead in contaminated wetland sediments 

may pose moderate risk to ecological receptors. These risks would be mitigated under Alternative4 through 
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removal and treatment of contaminated drainage ditch sediments and immobilization of contaminants in 

source area soils to prevent redeposition of contaminantsvia surface water outflow. 

Solidification is a reliable technology for long-term immobilizationof metals in soils and sediments. ,Combined 

with backfilling and containment, solidification is expected to provide permanent protection from direct contact 

exposures. Access restrictions would provide additional assurance of long-term protection by restricting 

activities that could intrude into the treated soils. Solidification is a potentially permanent method for 

immobilization of metals; however, long-term periodic monitoring of groundwater would be required to 

evaluate its effectiveness. 

The long-term monitoring program would allow the responsible agency to monitor the quality of groundwater 

leaving the Site, evaluate the long-term effectivenessand reliability of solidification, assess potential impacts 

to downgradient receptors, and determine whether additional remedial actions are necessary to protect 

human health or the environment. 

Reduction of Toxicitv. Mobilitv, or Volume Through Treatment 

Implementation of Alternative 4 would reduce the mobility of contaminants in soil and sediments through 

treatment by solidification. Metals in site soils and sediments would be effectively immobilized through 

treatment. No reduction in toxicity or volume of soil and sediment contamination would be achieved. 

Alternative 4 would reduce the toxicity mobility, and volume of groundwater contaminants via natural 

attenuation. 

Short-Term Effectiveness 

Implementationof Alternative4 is not expected to pose any significant risks to the Base personnel, the local 

community, site workers, or the environment. 

During site preparation, excavation, and treatment of contaminated soils and sediments, short-term risks 

posed to Base personnel, site workers, and the environment would be mitigated through use of engineering 

controls and appropriate PPE. Adverse impacts 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 4 would be adequately safeguarded by using appropriate PPE to 

prevent exposure to contaminated soits/sedimentsand airborne VOCs. OSHA standards would be followed 

and proper PPE would be used during all remedial activities. 
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Erosion control measures such as hay bales and silt fences would be would be used to prevent damage to 

the environmentfrom sediment suspension and migration during excavation of drainage ditch sediments. No 

permanent adverse impacts to the human health or the environment are anticipated to result from 

implementationof Alternative4. 

Alternative 4 soil and sediment remediation would require approximately 8 months to implement, including 

pre-design and design activities. Upon completion of soil and sediment treatment, Alternative 4 would 

achieve the RAO for protection of human health by preventing exposure to contaminated soils and the RAO 

for minimizing migration of contaminants to groundwaterand the adjacent wetlands. The RAO for protection 

of human health by preventing exposure to contaminated groundwater will be achieved in the short item 

access restrictionsare implemented and the groundwater CEA is established; these activities may take up to 

a year. 

lmplementabilitv 

Alternative 4 is implementable. There are no anticipated difficulties or uncertainties in excavating or treating 

contaminated soil and sediment, or disposing and covering treated materials. Common construction 

techniques are required for excavation and on-site disposal. Precautions may be required to minimize 

damage to the wetlands during excavation of drainage ditch sediments. 

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

Several vendors are available that could provide the necessary equipment, materials, and services 

necessary to treat the volume of materialsat Site 19. 

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. 

Contaminant migration and exposure pathways can be adequately assessed during implementation of 

Alternative 4 by monitoring groundwater quality. Long-term periodic monitoring of groundwater would be 

effective for detecting changes in media quality that may indicate failure of the solidification treatment 

(leaching of contaminants from the treated soils) and for identifying potential impacts to downgradient 

receptors. 

Permits would not be required under Alternative 4 since all activities would be conducted on the site; 

however, the substantive requirementsof all ARARs would be met as described previously. 
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There is ample availability of companies with the trained personnel, equipment, and materials to perform site 

preparation, excavation, treatment, disposal, and long-term monitoring. Regulatory personnel and 

environmental specialists are readily available to perform five-year reviews. 

The capital costs for Alternative4 total $491,000. The average annual O&M costs are $21,600, and five-year 

reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $793,000 (at a 7 

percent discount rate). 

4.3.3 Site 19 - Alternative 5: Excavation and Disposal 

This alternative would constitute closure of Site 19. All contaminated soils and sediments in excess of 

selected clean-up goals would be excavated and sent off site for disposal. Contaminants in site 

groundwater would naturally attenuate over time through precipitation, absorption, dilution, and dispersion 

after contaminated soils and sediments are removed. Institutional controls would be temporarily enacted 

to prohibit the use of untreated groundwater for drinking water until GWQS are met. Long-term, periodic 

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 in place. Key components of Alternative 5 are identified on Table 3-5, the two disposal 

options are described below. 

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 will be conducted to 

immobilize metals prior to disposal. 

B. Disposal in On-Base Landfill: If Capping is the selected remedial alternative for the Site 4 landfill, the 

excavated soils from Site 19 could be consolidated in their existing landfills prior to capping. While 

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. 

Overall Protectionof Human Health and the Environment 

Alternatives5A and 58 

Alternatives 5A and 5B would provide overall protection of human health and the environment by eliminating 

the potential for direct exposure to contaminated soil and sediments, preventing contaminant migration from 

site soils into groundwaterand the adjacentwetlands, and instituting restrictionson use of site groundwater. 
/---A 
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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 and off site disposal of all 

contaminated soils and sediments. Removal of site soils and sediments will eliminate the potential for direct 

human or ecological exposure, thereby eliminating excess risks, and will also provide long term protection of 

the environment by stopping migration of contaminants to groundwaterand the wetlands adjacent to the site. 

The potential human health risks from ingestion, inhalation, and contact with contaminated groundwater 

would be reduced to acceptable levels under Alternatives 5A and 58 through implementation of institutional 

controls. Removal of contaminated site soils and sediments will prevent additional leaching of contaminants 

to the underlying groundwater. Eliminating the source of groundwatercontamination will eventually result in 

a permanent reduction in human health risk as groundwater contaminant concentrations decrease to 

acceptable levels (GWQSs) through precipitation, absorption, dilution and dispersion. 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 1 mile upgradient of the site). If site land and groundwater usage changes in the future, 

implementation of institutional controls (access restrictions and CEA designation) to prohibit use of 

untreated site groundwater for drinking water will provide protection of human health in the interim, until 

GWQS are achieved. 

Removal of contaminated soils and sediments will provide permanent protection from direct contact 

exposures and will permanently prevent leaching of contaminants to the groundwaterunderlying Site 19. 

Long-term groundwater monitoring will allow the responsible agency to assess the progress of natural 

attenuation of groundwater contamination and evaluate potential impacts to downgradient receptors, and 

determine whether additional remedial actions are necessary to protect human health or the environment. 

Use of engineering controls to minimize generation of fugitive dusts and migration of suspended 

contaminants in surface water, and proper use of PPE by site workers would effectively minimize short-term 

risks to the local community and workers posed by implementationof this alternative. 

Compliance with ARARs 

Alternatives 5A and 58 

Implementationof Alternatives 5A and 5B would comply with all ARARs identified in Tables 2-1 through 2-6. 

Because active treatment of groundwater would not be conducted, initially, the groundwater beneath Site 19 

would not meet the constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-61. 

DOCSINAWR452l017Ol1 4-39 



DRAFT FINAL 

However, excavation and removal of the contaminated soils and sediments in the topographic depression 

and drainage ditch would prevent further migration of contaminants into groundwater and facilitate natural 

attenuation of contaminants. Ultimately, natural attenuation would result in attainment of groundwaterquality 

criteria (GWQC). Alternatives 5A and 5B include a provision to seek a temporary exemption (CEA) from 

these requirements until the GWQC are achieved through natural attenuation. The CEA would be 

established to provide the state official notice that the constituenfstandards would not be met for a specified 

duration and to ensure that consumption of the untreated groundwateris prohibited. 

The potential effects of the proposed remediation on wetlands, floodplains, water bodies, and other sensitive 

receptors would be identified during the design of Alternatives 5A and 58 and all necessary measures would 

be taken to comply with the federal and state location-specificARARs identified in Tables 2-3 and 2-4. For 

example, to comply with federal and state wetlands protection rules [40 CFR 6, App. A and N.J.A.C. 7:7A] 

use of engineering controls would be required during excavation of drainage ditch sediments to minimize 

harm to the adjacent wetlands. It is expected that Alternatives 5A and 58 would easily comply with all 

identified location-specificARARs. 

If excavated soils and sediments are determined to be hazardous wastes, their handling, management, and 

off-site transport would be conducted in accordance with RCRA hazardous waste generator and transporter 

requirements [40 CFR parts 262 and 2631 and New Jersey labeling, records, and transportation requirements 

[N.J.A.C. 7:26-71. 
/“=-=y ” 

Under Alternative 5A, if it is determined that soils and sediments are subject to RCRA Land Disposal 

Restrictions [40 CFR 2681, soils would be treated off-site prior to disposal, in accordance with these 

regulations. Any wastes determined to be subject to LDRs would be disposed off-site at a RCRA Subtitle C 

facility. 

Under Alternative 5B, only wastes that pass the RCRA characteristicstests (40 CFR 261) would be disposed 

at the existing on-base landfill. Any other wastes subject would be disposed off-site at a RCRA Subtitle C 

facility. 

Brief descriptionsof the cited requirementsare provided in Section 2.2 of this report. 

Lonq-Term Effectivenessand Permanence 

Alternatives 5A and 5B 

Alternatives 5A and 58 would provide long term protection of human health and the environment and 

would result in permanent reduction in all identified health risks. 
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The risk assessment concluded that under a future residential land use scenario, exposure to 

contaminated groundwater beneath the site would result 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. These 

risks would be reduced under Alternatives 5A and 5B through natural attenuation of groundwater 

contamination and implementation of institutional controls. Removal of source area soils and sediments will 

prevent additional leaching of metals to the underlying groundwater. Eliminating the groundwater 

contaminant source will eventually result in a permanent reduction in human health risk as groundwater 

contaminant concentrations decrease to acceptable levels (GWQSs) through precipitation, absorption, 

dilution, and dispersion. 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 changes in the future, implementation of institutional controls (access 

restrictions and CEA designation) to prohibit use of untreated site groundwaterfor drinking water will provide 

protection of human health in the interim, until GWQS are achieved. 

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 10 pg/dl these results exceed the EPA protective guideline of 5 

percent of the maximum proportion of individuals. Removal of contaminated soil and sediment and 

imposition of institutionalcontrols that prohibit use of untreated groundwaterwould eliminate the potential for 

direct exposure to lead contaminated media and effectively eliminate excess health risk posed by lead- 

contaminatedsoil, sediment, and groundwater. 

The ecological risk assessment concluded that chromium, zinc, and lead in contaminated wetland sediments 

may pose moderate risk to ecological receptors. These risks would be mitigated under Alternatives 5A and 

5B through removal of contaminated drainage ditch sediments and removal of source area soils to prevent 

redeposition of contaminantsvia surface water outtIow. 

Long-term groundwater monitoring will allow the responsible agency to assess the progress of natural 

attenuation of groundwater contamination, evaluate potential impacts to downgradient receptors, and 

determine whether additional remedial actions are necessary to protect human health or the environment. 

DQCSINAVYl7452/017011 4-41 



DRAFT FINAL 

Reduction of Toxicitv, Mobilitv. or Volume Throuoh Treatment 

Alternatives 5A and 58 

Alternatives 5A and 5B would not reduce the toxicity, mobility, or volume of soil/sediment contaminants 

through treatment since no treatment would be conducted. The mobility of contaminants in the environment 

would be reduced only by placementof contaminatedsoil and sediment in a controlled landfill. Groundwater 

contaminants toxicity, mobility, and volume would be reduced by natural attenuation. 

Short-Term Effectiveness 

Alternative 5A 

Implementation of Alternative 5A is not expected to pose any significant risks to the Base personnel, the 

local community, workers, or the environment. 

During excavation of contaminated soils and sediments, short-term risks posed to Base personnel, site 

workers, and the environmentwould be mitigated through use of engineering controls and appropriate PPE. 

Adverse impacts 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 

5A would be adequately safeguarded by using appropriate PPE to prevent exposure to contaminated 

soils/sediments, contaminant-laden dusts, and airborne VOCs. OSHA standards would be followed and f-y 

proper PPE would be used during all remedial activities. 

Erosion control measures such as hay bales and silt fences would be would be used to prevent damage to 

the environment from sediment suspension and migration during excavation of drainage ditch sediments. No 

permanent adverse impacts to the human health or the environment are anticipated to result from 

implementationof Alternative5A. 

Somewhat increased truck and heavy equipment vehicular traffic would occur for a short time as the result of 

excavation and off-base transport of contaminated soils/sediments. Coordination, routing, and scheduling of 

truck and heavy equipment traffic on public roads would be required to manage increased vehicular activity. 

Equipment such .as covered trucks would be used (excavation and disposal of soil and sediments) to 

minimize spills and migration of contaminantsduring transport. 

Alternative 5A, would require approximately 2.5 months to implement, including TCLP analysis of soils to 

determine the appropriate disposal facility. Upon completion of soil and sediment removal, Alternative 5A 

would achieve the RAO for protection of human health by preventing exposure to contaminated soils and the 

RAO for minimizing migration of contaminants to groundwater and the adjacent wetlands. The RAO for 
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protection of human health by preventing exposure to contaminated groundwater will be achieved in the 

short-term when access restrictions are implemented and the groundwater CEA is established (these 

activities may take up to a year); and in the long term by natural attenuation of groundwatercontaminants. 

Alternative5B 

The short-term effectiveness of Alternative 58 would be nearly identical to that of Alternative 5A. The only 

differences would be in transportation impacts and time to achieve RAOs. 

Because Alternative 58 would involve disposal of contaminated soils and sediments on-base at Site 4, any 

impacts to the local community resulting from transportation of contaminated materials off-base would be 

eliminated. Any short-term impacts or inconvenience to local residents resulting from additional truck traffic 

on local roads would be minimal. 

Somewhat increased truck and heavy equipment vehiculartraffic on-base would occur for a short time as the 

result of excavation and on-base transport of contaminated materials to Site 4. The transportation impacts to 

the Base personnel and residents would be minimized by coordination, routing, and scheduling of truck traffic 

and use of equipment such as covered trucks to minimize spills and migration of contaminants during 

transport. 

Alternative 5B may take somewhat longer to implement than Alternative 5A due to additional start-up time 

required for design of the landfill cap for Site 4 and preparation of the landfill for capping. These activities 

would require approximately 11 months to complete. Once excavation of Site 19 soils and sediments 

commences, it would require less than one month to complete. Upon completion of soil and sediment 

removal, Alternative 58 would achieve the RAO for protection of human health by preventing exposure to 

contaminated soils and the RAO for minimizing migration of contaminants to groundwater and the adjacent 

wetlands. The RAO for protection of human health by preventing exposure to contaminated groundwaterwill 

be achieved in the short term when access restrictions are implemented and the groundwater CEA is 

established (these activities may take up to a year). 

lmplementabilitv 

Alternative 5A 

Alternative 5A is implementable. There are no anticipated difficulties or uncertainties in excavating or 

disposing of contaminated soil and sediment. Common construction techniques and equipment are required 

for excavation and off-base transport. Precautions may be required to minimize damage to the wetlands 

during excavation of drainage ditch sediments. 
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Sufftcientcommercial landfill capacity is available to handle the small volume (approximately260 cubic yards) 

of contaminated materials that would require off-base disposal. 

f-7 

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. 

Contaminant migration and exposure pathways can be adequately assessed during implementation of 

Alternative 5A by monitoring groundwater quality. Long-term monitoring of groundwater would be effective 

for monitoring the progress of natural attenuation and identifying potential impacts to downgradient receptors. 

Permits (manifests) would be required and obtainable for off-base transportation and disposal of 

contaminated materials. 

There is ample availability of companies with the trained personnel, equipment, and materials to perform 

excavation, disposal, and long-term monitoring. Regulatory personnel and environmental specialists are 

readily available to perform five-year reviews. 

Alternative 5B rl 

The implement ability of Alternative 5B would be nearly identical to that of Alternative 5A. The only 

differences would be that no off-base disposal capacity and no permits for off-base transportation or disposal 

would be required. 

Sufficient area exists at the Site 4, landfill to accommodate the small volume of materials from Site 19 

(approximately 260 cubic yards) without significantly altering the cap design or material requirements. The 

260 cy of soils would cover 1 acre of land with a thickness of approximately2 inches. The material from Site 

19 could be used as subgrade in areas where the elevation needs to be raised to achieve the proper base 

grades. 

Alternative 5A 

The capital costs for Alternative 5A total $375,000. The average annual O&M costs are $21,600, and five- 

year reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $677,000 (at a 7 

percent discount rate). 
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Alternative5B 

The capital costs for Alternative 58 total $153,000. The average annual O&M costs are $21,600, and five- 

year reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $455,000 (at a 7 

percent discount rate). 

4.3.4 Comparative Analysis of Site 19 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 4-3 presents 

summaries of the evaluations for each alternative. 

Overall Protectionof Human Health and the Environment 

Alternatives 4 and 5 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. Health risks and adverse impacts to the environment are expected to increase 

over time as the landfill surface deteriorates. 

Alternatives 4 and 5 are similarly protective of human health and the environment. Both alternatives 

eliminate the potential for direct contact with contaminated materials. By reducing or preventing leaching of 

contaminants from site soils and sediments, both alternatives minimize contaminant migration into the 

environmentand facilitatenatural attenuationof groundwatercontamination. 

By excavating and transporting contaminated materials off-site, Alternative 5A results in permanent 

protection of health and the environment at Site 19. However, because the soils and sediments are not 

treated, the potential long-term risks and long-term monitoring considerations are transferred to another 

location: to an off-base landfill under Alternative5A and to an on-base landfill under Alternative 5B. 

In contrast, Alternative4 incorporates treatment that immobilizes contaminants. The solidification technology 

has been widely demonstrated and would be expected to provide long-term protection, but monitoring would 

be required to ensure the continued effectivenessand permanenceof this Alternative. 

Both Alternatives 4 and 5 include institutional controls that would provide assurance that untreated 

contaminated groundwater is not used as a potable water source in the future; Alternative 1 would not include 

any institutionalcontrols to protect future users of site groundwater. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Human No action taken to prevent human Excavation, treatment, and on-site Excavation and off-site disposal would 
Exposure to exposure to contaminated soils and disposal would prevent direct contact prevent direct contact with contaminated 
Contaminated Soils. sediments. with contaminated materials, materials. 

Prevent Human No action taken to prevent human Institutional controls would minimize Institutional controls would minimize 
Exposure to exposure to contaminated potential exposure to site potential exposure to site groundwater 
Contaminated groundwater. Carcinogenic and non- groundwater by prohibiting its use. by prohibiting its use. 
Groundwater carcinogenic risks exceeding EPA’s 

target risk range would remain. Excavation and solidification of soils Excavation and off-site disposal of soils 
would reduce leaching of would reduce leaching of contaminants 

No actions taken to reduce contaminants to groundwater, to groundwater, facilitating natural 
contaminant leaching to facilitating natural attenuation of attenuation of contaminants. In time, 
groundwater. No institutional contaminants. In time, contaminant contaminant concentrations would reach 
controls implemented to prohibit use concentrations would reach levels levels that would not pose excess risk. 
of untreated groundwater for drinking that would not pose excess risk. 
water. r 

Minimize Contaminant No actions taken to reduce Excavation and solidification of Excavation and removal of contaminated 
Migration to contaminant migration to contaminated soils would reduce soils would reduce leaching of 
Groundwater and groundwater or wetlands. leaching of contaminants to contaminants to groundwater and would 
Adjacent Wetlands Contaminants would continue to groundwater and would reduce reduce migration of contaminants to the 

leach into groundwater and migrate migration of contaminants to the environment by surface water and wind 
into wetlands via surface runoff. environment by surface water and erosion, 

wind erosion. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 7 

CRITERION: I ALTERNATIVE 1: I ALTERNATIVE 4: I ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

1MPLIANCE WITH ARARs 
iemical-Specific 
3ARs 

cation-Specific 
iARs 

:tion-Specific ARARs 

DOSC\NAVY\7452\017011 

Would not comply with state 
groundwater quality standards. 

Not Applicable. 

Not Applicable. 

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 
Disnosal Restrictions. 
Would comply with federal and state 

Same as Alternative 4. 

Same as Alternative 4. 
ARARs for wetlands, floodplains, and 
other sensitive receptors. 
If soils and sediments are determined If soils and sediments are determined to 
to be hazardous, Alternative 4 would 
comply with federal and state ARARs 
for siting and operation of hazardous 
waste treatment facilities. 

be hazardous, Akernative 5 would 
comply with federal and state ARF~.Rs fcr 
transport/disposal of haLai-dous wask. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 7 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

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 10m4 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 10e6 and less than 1 x 10e6 and HI less than 1 .O. 
exposure to site groundwater; HI 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 >lO~~g/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 

Need for 5-Year Review 
contaminated groundwater. 

Review would be required since soil Same as Alternative I, Review would be required since 
and groundwater contaminants groundwater contaminants would 
would be left in place. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 7 

CRITERION: 

Treatment Process 
Used 
Amount Treated or 
Destroyed 
Reduction of Toxicity, 
Mobility, or Volume 
Through Treatment 

ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

-Y, MOBILITY, OR VOLUME THROUGH TREATMENT 
None. Solidification/Natural Attenuation Natural Attenuation 

Irreversible Treatment 

Statutory Preference for 
Treatment 
SHORT-TERM EFFECT 
Community Protection 

Worker Protection 

DOSC\NAVn7452\017011 

None. 

No reduction, since no treatment 

I 

1 260 cubic vards of soil/sediment. All 
of contaminated groundwater. 

1 Mobility of metals in soils and 
would be employed. 

Not Applicable 

sediments reduced through treatment 
by solidification. Contaminated 
groundwater treated through natural 
attenuation. 
Solidification treatment is expected to 
provide effective long-term 
immobilization of contaminants. 
Since contaminants are immobilized, 
rather than destroyed, treatment may 
not be irreversible. Contaminatd 
groundwater irreversibly addressed 

No 

‘ENESS 

by natural attenuation. - 
Yes 

I 

No risk to community anticipated. 

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

All of contaminated groundwater. 

Contaminated groundwater treated 
through natural attenuation. 

Contaminatd groundwater irreversibly 
addressed by natural attenuation. 

Yes 

No significant risk to community I Same as Alternative 4. 
anticipated. Engineering controls 
would be used during implementation 
to mitigate risks. I 
No sianificant risk to workers 1 Same as Alternative 4. 
anticiiated if proper PPE is used 
during remediation and long-term 
monitorina. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 5 OF 7 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

3vironmental 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. 

rime Until Action is Not applicable. 8 months until RAOs for exposure to Alternative 5A: 2.5 months until RAOs 
Zomplete contaminated soils and sediments for exposure to contaminated soils and 

achieved. sediments achieved. 
Alternative 5A: 11 months 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 
qbility to Construct and No construction or operation No construction or operational No construction or operational difficulties 
3perate involved. difficulties anticipated. anticipated. 

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

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

. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 6 OF 7 

CRITERION: 

Ease of Doing More 
Action if Needed 

Ability to Monitor 
Effectiveness 

Ability to Obtain 
Approvals and 
Coordinate with Other 
Agencies 

ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

Additional actions would be easily If additional actions are warranted, Same as Alternative 1. 
implemented if required. the solidified materials could be 

excavated and removed. 
Monitoring would provide Same as Alternative 1. Same as Alternative 1. 
assessment of potential exposures, 
contaminant presence, migration, or 
changes in site conditions. 
Coordination for 5-year reviews may Coordination for 5year reviews may Coordination for 5-year reviews may be 
be required and would be obtainable. be required and would be obtainable. required and would be obtainable. 

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

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

Availability of None required. No off-site TSD capacity or services Alt. 5A: Sufficient commercial landfill 
Treatment, Storage required. Ample availability of capacity available for materials requiring 
Capacities, and companies to provide equipment and disposal. 
Disposal Services services for solidification treatment. Alt. 5B: Sufficient area available for 

disposal of materials at the Site 4 landfik -. ^_ ___-_-- 
Availability of Personnel and equipment available Ample availability of companies with Ample availability of companies with 
Equipment, Specialists, for implementation of long-term trained personnel, equipment, and trained personnel, equipment, and 
and Materials monitoring and 5- year reviews. materials to perform excavation, materials to perform excavation, off-site 

treatment, disposal, long-term disposal, long-term monitoring, and 5- 
monitoring, and 5-year reviews. year reviews. 
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TABLE 4-3 
SITE 19 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 7 OF 7 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 4: ALTERNATIVE 5*: 
NO ACTION EXCAVATION, ON-SITE EXCAVATION, OFF-SITE DISPOSAL, 

SOLIDIFICATION, ON-SITE NATURAL ATTENUATION, AND 
DISPOSAL, NATURAL LONG-TERM MONITORING 

ATTENUATION, AND LONG-TERM 
MONITORING 

Availability of Not required. Solidification is a well demonstraded Common construction techniques and 
Technology technology employing relative materials required for excavation and 

common and available equipment off-site disposal 
and materials. Several vendors are 
available that could provide the 
necessary equipment and materials. 

COST 
Capital Cost 1 $0 1 $491,000 1 Alt. 5A: $375,000 

Alt. 58: $153,000 
First-Year Annual O&M $21,600 $21,600 Alt. 5A: $21,600 
cost Alt. 5B: $21,600 
Present Worth Cost** $302,000, $793,000 Alt. 5A: $677,000 

Notes: 
* Evaluation presented pertains to Alternative 5A (off-base disposal) and Alternative 58 (on-base disposal) unless otherwise noted. 
** Present worth cost is based on discount rate of 7%. 
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Compliance with ARARs 

Alternative 1 would not comply with state ARARs for attainment of groundwaterquality criteria [N.J.A.C. 7:9- 

6], or include a provision to seek a temporary exemption. 

Implementation of Alternatives 4 and 5 would comply with all ARARs identified in Tables 2-l through 2-6. 

Alternatives4 and 5 would eventually meet GWQC through natural attenuation and both include a provision 

to seek a temporary exemption (CEA) from these requirements until the GWQC are achieved through natural 

attenuation. Compliance with location-specific ARARs would be the same under Alternatives 4 and 5. The 

potential effects on wetlands, floodplains, water bodies, and other sensitive receptors would be identified 

during the design of each alternative and all necessary measures would be taken to comply with the federal 

and state location-specificARARs identified in Tables 2-3 and 24. 

Alternative 4 would be constructed and operated in accordance with federal and state hazardous waste 

facility regulations [40 CFR 265 Subparts B, C, D, E; 40 CFR 264 Subpart X; and N.J.A.C. 7:26-g] if 

excavated soils and sediments are determined to be hazardous wastes. 

Alternative 5 would be conducted in accordance with RCRA hazardous waste generator and transporter 

requirements [40 CFR parts 262 and 2631 and New Jersey labeling, records, and transportation requirements 

[N.J.A.C. 7:26-71 if excavated soils and sediments are determined to be hazardous wastes, 

Both Alternative 4 and Alternative 5 would be implemented in compliance with RCRA Land Disposal 

Restrictions [40 CFR 2681. 

Lono-Term Effectiveness and Permanence 

Only Alternatives4 and 5 offer long-term protection of human health and the environment. Since no remedial 

actions would occur under Alternative 1 to treat, contain, or remove contaminated soils and sediments, the 

current and future threats to human health and the environment from direct exposure to these media would 

remain and contaminant migration to groundwater would continue unabated. Because no institutional 

controls would be implemented to prohibit use of untreated contaminated groundwater, the risk to potential 

future users of the groundwater would remain unchanged. 

Alternatives 4 and 5 would both reduce human and ecological risks due to direct exposure to site 

contaminants by eliminating the potential for exposure. Alternative 4 would achieve long-term protection by 

immobilizing contaminants and disposing treated soils in an on-site containment cell. Monitoring would 

ensure the long-term effectiveness and permanence of treatment. Alternative 5 would achieve long-term 

protection by excavating and disposing of soils off-site. The action would permanently reduce risks as Site 
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19, but contaminant mobility in the environment would not be reduced. The requirement for long-term 

monitoring would be transferred to the disposal location. 

Long-term risks due to ingestion of site groundwater would be reduced under Alternatives 4 and 5 by 

reducing contaminant leaching into groundwater and natural attenuation of groundwater contaminants, and 

by implementing institutional controls to prohibit use of untreated”contaminated groundwater. Alternative 1 

would not include any measures to reduce these risks. 

Reduction of Toxicity, Mobility, or Volume Throuqh Treatment 

Only Alternative 4 would reduce the mobility of soil/sediment contaminants through treatment. Because 

neither Alternative 1 or Alternative 5 includes soil/sediment treatment, neither would reduce the toxicity, 

mobility, or volume through treatment. 

Natural attenuation would reduce the toxicity, mobility and volume of contaminated groundwater over time 

under all three alternatives, although GWQS would be met much faster under Alternatives4 and 5. 

Short-Term Effectiveness 

The short-term effectiveness of the three 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. 

/-- 1, 

Long-term monitoring, the only on-site action proposed under Alternative 1, would provide little opportunity for 

short-term impact to the local community or the environment. 

Alternatives 4 and 5 would present a greater opportunity for short-term impacts to human health and the 

environment due to excavation and handling of contaminated soils and sediments. Alternative 5A would 

present the greatest opportunity for short-term impact, as it is the only alternative that includes off-Base 

transport of contaminated soils/sediments. In all cases, short-term /risks posed to Base personnel, site 

workers, and the environment under either alternative would be mitigated through use of engineering controls 

and appropriate PPE. No permanent adverse impacts to the human health or the environment are 

anticipated to result from implementationof Alternatives4 or 5. 

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. 
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Alternative5A and 5B would be the next easiest to implement because it involves only excavation and off-site 

transport and disposal. There is ample availability of companies with the trained personnel, equipment, and 

materials to perform excavation, disposal, and long-term monitoring. Sufficient commercial landfill capacity is 

available to handle the small volume of contaminated materials (approximately 260 cubic yards) that would 

require off-base disposal under Alternative 5A. Under Alternative 5B, sufficient area exists at the Site 4 

landfill to accommodate the small volume of materials from Site 19 without altering the cap design cr material 

requirements. 

Alternative 4 would be somewhat more difficult to implement because it would require mobilization and 

operation of an on-site treatment system. However, solidification is a well demonstrated technology 

employing relatively common equipment and materials and several vendors are available that could provide 

the necessary equipment, materials, and services. 

If additional actions are warranted, they could be easily implemented under Alternatives 1 and 5. Under 

Alternative 4, additional actions could be implemented; however, excavation and removal of the solidified 

materials may be required. 

The costs associated with each alternative are provided in Table 4-3. Alternative 1, No Action, would cost 

the least to implement and Alternative 4 would cost the most to implement. Alternative 5A costs more to 

implement than Alternative 58. 

4.4 INDIVIDUAL ANALYSIS OF SITE 26 ALTERNATIVES 

Detailed evaluations of the five remedial alternatives retained for further evaluation in Section 3.4.3 are 

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

Appendix A. 

4.4.1 Site 26 - Alternative 1: No-Action 

The No Action Aiternative was developed as a baseline case, as required by the NCP. The only activities 

conducted under this alternative are periodic monitoring and evaluation of contaminant migration and a 

review of site conditions and risks every five years. 

Overall 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 groundwater and no measures would be 
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implemented to prevent future use of site groundwater. The process leach tank and associated VOC- 

contaminated soils would remain, potentially acting as a continuing source of contaminantsto groundwater. 

Contaminated groundwater would continue to pose a potential health risk and adversely impact the 

environment for a period of greater than 50 years until contaminant concentrations were reduced to 

acceptable levels through natural attenuation. 

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) and non- 

carcinogens. 

Long-term monitoring of groundwaterwould make it possible to evaluate site conditions and risks. However, 

because only infrequent (annual) monitoring is proposed, potentially (although unlikely) impacts on 

downgradient receptors may not be identified early enough to prevent exposure. 

Compliancewith ARARs 

Because groundwater beneath Site 26 exceeds groundwater quality criteria (GWQC) specified in the New 

Jersey GWQS [N.J.A.C. 7:9-61 and no actions would be taken to reduce contaminant concentrations or 

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

Lonq-Term Effectivenessand Permanence 

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

and the environmentwould remain. 

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

contaminated groundwater beneath the site would result in potential carcinogenic risk of 1.7 E-04 and 

potential non-carcinogenic risk (HI) greater than 1 .O for three 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 for 

three target organs. Because Alternative 1 would not include any remedial 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. 
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The groundwater underlying Site 26 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 northwest, cross-gradient of the site). If site land and 

groundwater usage changes in the future, potential residential and industrial users of groundwater would 

not be protected. 

Under ambient conditions, natural attenuation of the contaminants in site groundwater would likely occur 

through physical and chemical mechanisms; however, the process is likely to take many years. Five-year 

reviews would assess whether human health risks are increasing or abating with time in light of future land 

use or changes in the conditionsat 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 Toxicitv, Mobilitv. or Volume Throuqh 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. 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 constructability, operability, and reliability, are not relevant to this alternative. 

Monitoring to assess contaminantstatus would pose no implementabilityconcerns. 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. 

Capital costs associated with the No Action Alternative ($14,100) have been included in the first year O&M 

cost The average annual O&M cost for long-term monitoring is $12,720 and five-year reviews are $15,500 

per event. Over a 30-year period, the net present worth cost is $204,488 (at a 7 percent discount rate). 

4.4.2 Site 26 - Alternative 2: Source Removal 

Institutional Controls, and Long-Term Monitorinq) 

Alternative 2 was developed as an option that relies on source removal and institutional controls to limit 

exposures to hazardous substances. No engineered treatment or containment would be employed to 

address contaminated groundwater; however, the suspected contaminant source (the process leach tank 

and associated soils) would be removed to abet natural attenuation of groundwater contamination. 

Institutional controls would be used to prohibit use of untreated groundwater. Long-term, annual 

monitoring would be conducted to monitor natural attenuation effectiveness and potential threats to human 

health and the environment. Site conditions and risks would be reviewed every five years. 

Overall Protection of Human Health and the Environment 

Alternative 2 would provide protection of human health through suspected source removal, natural 

attenuation of groundwater contaminants over time, and use of institutional controls to restrict use of 

untreated contaminated groundwater as drinking water until groundwater criteria are met. The effectiveness 

of this protection would depend upon adequate enforcement of institutional controls, because no actions 

If groundwater use restrictions were would be taken to accelerate cleanup of contaminated groundwater. 

not adequately enforced, health risks would remain for a period of approximately45 years until contaminant 

concentrationsdecreasedto acceptablelevels through natural attenuation. 

Removal of the suspected contaminant source (process leach tank and associated VOC-contaminated 

soils) would facilitate natural attenuation. Natural attenuation of the groundwater contamination would 

eventually result in contaminant concentrations decreasing to acceptable levels (GWQS). However, in the 

interim, contaminated groundwater would continue to migrate at the relatively slow velocity of less than 20 

feet per year. 
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Long-term monitoring of groundwater would make it possible to evaluate site conditions and risks and the 

effectivenessof the natural attenuation process. 

Compliance with ARARs 

Implementationof Alternative2 would comply with all ARARgand TBCs identified in Tables 2-l through 2-6. 

Because Alternative 2 does not include active treatment of groundwater, initially, the groundwater beneath 

Site 26 would not meet the constituent concentrations specified in the Ne.w Jersey GWQS [N.J.A.C. 7:9-6]. 

However, removal of the process leach tank and associated contaminated soils would reduce migration of 

contaminants into groundwater, facilitating natural attenuation of contaminants and ultimately resulting in 

attainment of groundwater quality criteria (GWQC). Alternative 2 includes a provision to seek a temporary 

exemption (CEA) from these requirements until the GWQC 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 consumptionof the untreated groundwateris prohibited. 

If the excavated process leach tank and/or soils are determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportationrequirements[N.J.A.C. 7:26-71. 

Under Alternative 2A, if it is determined that soils are subject to RCRA Land Disposal Restrictions [40 CFR 

2681, the source materials would be treated off-site prior to disposal, in accordance with these regulations. 

Any wastes determined to be subject to LDRs would be disposed of off-site at a RCRA Subtitle C facility. 

Under Alternative 28, only soils that pass the TCLP test and are determined to not be hazardous would be 

disposed of at the existing on-base landfill. 

Brief descriptionsof the cited requirementsare provided in Section 2.2 of this report. 

Lonq-Term Effectivenessand Permanence 

Alternative 2 would provide long-term protection of human health and the environment and would result in a 

permanent reduction in all identified health risks. Protection of human health would be dependent on 

adequate enforcement of the proposed groundwater use restrictions. In absence of adequate enforcement, 

the current and future threats to human health from the groundwater would remain until the contaminants 
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naturally attenuate. Because no actions would be taken to reduce migration of contaminated groundwater, 

the size of the groundwaterplume would initially increase until the contaminants naturally attenuate. rl 

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

contaminated groundwater beneath the site would result in potential carcinogenic risk of 1.7 E-04 and 

potential non-carcinogenic risk (HI) of greater than 1 .O for three target organs at current concentrations. 

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 for three target organs. In absence of adequate enforcement of the proposed 

institution& controls prohibiting use of untreated contaminated groundwater, these risks would remain until 

groundwater concentrations are reduced to acceptable levels (GWQC) through natural attenuation. 

Removal of the suspected contaminant source (process leach tank and associated VOC-contaminated 

soils) would facilitate natural attenuation of groundwater contamination. Natural attenuation of 

groundwater contaminants would eventually result in contaminant concentrations decreasing to 

acceptable levels (GWQS). However, in the interim, contaminated groundwaterwould continue to migrate 

at the relatively slow groundwatervelocity of less than 20 feet per year. 

The groundwater underlying Site 26 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 to the northwest, cross-gradient of the site). If site land and 

groundwater usage changes in the future, potential residential and industrial users of groundwater would 

not be protected if institutional controls are not enforced. 

Long-term monitoring of groundwater would allow the responsible agency to monitor the effectiveness of 

natural attenuation, assess potential impacts to downgradient receptors, and determine whether additional 

remedial actions are necessary. 

Five-year reviews would be required to assess whether human health risks are increasing or abating with 

time in light of future land use or changes in the conditions at the site. These reviews would be based in 

large part on analytical data collected during annual monitoring events. Review of the effectiveness of deed 

restrictionsand the CEA in restricting use of contaminated groundwaterwould also be required. 

No difficultiesor uncertaintiesare anticipated in performing the long-term monitoring. Groundwater monitoring 

wells may require replacementif sedimentationor vandalism occur; the wells would be readily replaceable. 
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No controls would be used to manage site contaminants under Alternative 2; therefore, the evaluation of the 

adequacy and reliability of controls is not applicable. 

Reduction of Toxicitv, Mobilitv, or Volume Throuqh Treatment 

Alternative 2 would reduce the toxicity, mobility, or volume of contamination through treatment if the 

suspected source materials require treatment prior to disposal. Otherwise, no treatment is used to address 

the contaminated media, other than that which occurs naturally. 

Short-Term Effectiveness 

Implementation of Alternative 2 is not expected to pose any significant risks to the base personnel, the local 

community, workers, or the environment. The actions proposed under this alternative are excavation and 

removal of the process leach tank and associated VOC-contaminated soils, decontamination of the leach 

tank concrete blocks, and long-term monitoring of groundwater. Any short-term risks posed to base 

personnel, site workers, and the environment would be mitigated through use of engineering controls and 

appropriate PPE. 

During excavation and removal of contaminated soils and the leach tank, risks posed to base personnel by 

fugitive dust (bearing adsorbed contaminants)would be minimized by use of appropriate engineering control 

measures such as dust suppressants. Workers who implement Alternative 2 would be adequately 

safeguarded by using appropriate PPE to prevent exposure to contaminated soils or residue from the leach 

tank, contaminant-laden dusts, and airborne VOCs. OSHA standards would be followed and proper PPE 

would be used during all remedial activities. 

Minimal increased truck and heavy equipment traffic would occur for a short time as the result of excavation 

and off-base transport of contaminated soils and the tank concrete blocks. Equipment such as truck bed 

covers would be used to minimize spills and migration of contaminantsduring transport. 

No adverse impacts to the environment are anticipated to result from excavation and off-site disposal of the 

leach tank and associated soils. 

Excavation and off-base disposal (Alt. 2A) of the process leach tank and associated contaminated soils 

would require approximately three months, including subcontracting and implementation. Because disposal 

at an on-base landfill could not commence until cap design and site preparation were completed 

(approximately 11 months), Alternative 2B would take longer to implement than Alternative 2A. From 

commencementof site activities, Alternative2B would require approximately three weeks to complete. 
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Implementing deed restrictions and establishing the groundwater CEA would be the same under Alternatives 

2A and 28, requiring approximately one year. Upon implementation of groundwater use restrictions, 

Alternative 2 would achieve the RAO for protection of human health by limiting exposure to contaminated 

groundwater. The RAO for minimizing migration of groundwater contamination to potential receptors would 

be achieved under this alternative through natural attenuation. 

Implementability 

Alternative2A 

Alternative 2 is implementable. There are no anticipated difficulties or uncertainties in excavating, cleaning 

or disposing of the process leach tank concrete blocks or the contaminated soil. Common construction 

techniques and equipment are required for excavation and off-base transport. 

Sufficient commercial landfill capacity is available to handle the roughly estimated small volume of 

contaminated soils (approximately 24 cubic yards) and decontaminated concrete block (approximately 6 

cubic yards) that would require off-base disposal. 

Long-term monitoring (sampling and analyses) only requires readily available resources. Incorporating deed 

restrictions into the Base Master Plan should not be difficult to implement and enforce, since the site is part of f----l 

. an active Navy Base and coordinationwith other agencies and property owners is not necessary. 

Contaminant migration and exposure pathways can be adequately assessed during implementation of 

Alternative 2 by monitoring groundwater quality. Long-term monitoring of groundwaterwould be effective for 

monitoring the progress of natural attenuation and identifying potential impacts to downgradient receptors. 

Permits (manifests) would be required and obtainable for off-base transportation and disposal of 

contaminated materials. 

There is ample availability of companies with the trained personnel, equipment, and materials to perfon 

excavation, disposal, and long-term monitoring. Regulatory personnel and environmental specialists are 

readily available to perform five-year reviews. 

Alternative 2B 

The implementability of Alternative 2B would be nearly identical to that of Alternative 2A. The only 

differenceswould be that no off-base disposal capacity and no permits for off-base transportationor disposal 

would be required. 
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Sufficient area exists at both on-base landfills to accommodate the roughly estimated small volume of 

materials from Site 26 (approximately24 cubic yards of contaminatedsoil and 6 cubic yards decontaminated 

concrete block) without significantly altering the cap design or material requirements. 

Cost 

Alternative 2A 

The capital costs for Alternative 2A total $157,000. The average annual O&M costs are $12,700, and five- 

year reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $348,000 (at a 7 

percent discount rate). 

Alternative2B 

The capital costs for Alternative 2B total $140,000. The average annual O&M costs are $12,700, and five- 

year reviews cost $15,500 per event. Over a 30-year period, the net present worth cost is $331,000 (at a 7 

percent discount rate). 

4.4.3 Site 26 - Alternative3: Reactive Wall Treatment(Source Removal, In- 

Situ Permeable Reactive Wall Groundwater Treatment , Institutional Controls, and 

Long-Term Monitorinq) 

Alternative 3 employs suspected source removal, in-situ groundwater treatment, and institutional controls 

to protect human health and the environment. The suspected contaminant source (the process leach’tank 

and associated VOC contaminated soils) would be removed and the groundwater would be treated in-situ 

using permeable reactive wall technology. Institutional controls would be implemented to prevent 

exposure to contaminated groundwater for the duration of the groundwater treatment period, until GWQS 

are achieved. Long-term monitoring would be conducted for the duration of the remediation period to 

assess the effectiveness of the remedial action and to determine when the remediation is complete. Site 

conditions and risks would be reviewed every five years until the groundwater remediation is complete. 

A principal component of Alternative 3 is in-situ permeable reactive wall groundwater treatment. This 

technology is innovative, and does not yet have a track record of demonstrated success. Nevertheless, it 

is believed to be suitable for Site contaminants, and the following analysis assumes its application will 

prove successful. 

Overall Protectionof Human Health and the Environment 

Alternative 3 would employ suspected source removal, in-situ groundwater treatment and institutional 

controls to provide long-term protection of human health and the environment. The permeable treatment wall 
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will act as a passive treatment barrier, which will effectively prevent off-site migration of contaminated 

groundwater; therefore, upon completion of the treatment wall, downgradient receptors would be protected. 

The treatment wall would not immediately protect potential receptors of contaminated groundwater beneath 

Site 26; long-term, permanent protection would be achieved after a treatment duration of approximately 45 

years, which is the time predicted by the numerical model, assuming removal of the source (leach tank and 

associated soils). In the interim, contaminants would be remo& d both by the treatment wall and natural 

attenuation. 

In the interim period, until remediation goals for site groundwater have been achieved, human health would 

be protected through use of institutional controls that would restrict use of untreated contaminated 

groundwater as drinking water. The effectiveness of this interim protection would depend entirely upon 

adequate enforcement. If groundwater use restrictions were not adequately enforced, existing health risks 

would remain until groundwater contaminant concentrations decreased to acceptable levels. 

The groundwater underlying Site 26 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 1 mile crossgradient of the site). If site land and groundwater usage 

changes in the future, potential residential and industrial users of groundwater would be protected by 

institutional controls until GWQC are achieved. 

Removal of the process leach tank and associated VOC-contaminated soils would facilitate elimination of 

groundwater contamination by eliminating the suspected continuing source of groundwater contaminants. 

In-situ, permeable reaction wall treatment of groundwater and natural attenuation would provide permanent 

long-term protection by irreversibly degrading groundwater contaminants. The proposed institutional controls 

would provide additional assurance of the long-term protection by restricting use of contaminated 

groundwater. 

Long-term monitoring of groundwater for the duration of the remediation period would make it possible to 

evaluate site conditions and risks and determine when remedial actions are complete. The proposed 

quarterly monitoring would allow adequate time to act in the event that additional actions are needed to 

protect human health or the environment. 

Compliancewith ARARs 

Implementationof Alternative3 would comply with all ARARs and TBCs identified in Tables 2-l through 2-6 

Initially, and throughout the remediation period, the groundwater beneath Site 26 would not meet the 

constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-61. However, removal of the 
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process leach tank and associated contaminated soils would reduce migration of contaminants into 

groundwater, and natural attenuation and the in-situ groundwatertreatment system would ultimately result in 

attainment of groundwater quality criteria (GWQC). Alternative 3 includes a provision to seek a temporary 

exemption (CEA) from these requirements until the GWQC are achieved. The CEA would be established to 

provide the state official notice that the constituentstandardswould not be met for a specified duration and to 

ensure that consumption of the untreated groundwater is prohibited. 

If the excavated process leach tank and/or soils are determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportation requirements [N. J.A.C. 7:26-71. 

Under Alternative 3A, if it is determined that soils are subject to RCRA Land Disposal Restrictions [40 CFR 

2681, soils would be treated off-site prior to disposal, in accordance with these regulations. Any wastes 

determined to be subject to LDRs would be disposed of off-site at a RCRA Subtitle C facility. 

Under Alternative 3B, only soils that pass the TCLP test and are determined to not be hazardous would be 

disposed of at the existing on-base landfill. 

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

Lonq-Term Effectivenessand Permanence 

Alternative 3 would provide long term protection of human health and the environment and would result in 

permanent reduction in all identified health risks. During cleanup, protection of human health would be 

dependent on adequate enforcement of the groundwater use restrictions. 

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

contaminated groundwater beneath the site would result in potential carcinogenic risk of 1.7 E-04 and 

potential non-carcinogenic risk (HI) of greater than 1 .O for three target organs at current concentrations. 

These calculated risk values all exceed EPA’s target risk range. Exposure to contaminated groundwater 

under a future industrial land use scenario also resuited in exceedence of EPA’s target risk range for non- 

carcinogenic hazards for three target organs. Upon completion of Alternative 3, these risks would all be 

reduced to acceptable levels. In the interim, protection of human health would be dependent on adequate 

enforcement of the proposed groundwater use restrictions. In absence of adequate enforcement, the 

current and future threats to human health would remain until remediation goals are attained. 
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The groundwater underlying Site 26 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 northwest, cross-gradient of the site). If site land and 

groundwater usage changes in the future, potential residential and industrial users of groundwater would 

not be protected if institutional controls are not enforced. 

Upon installation of the permeable reactive wall, the RAO for protection.of the environment would be 

achieved. Potential impacts to downgradient receptors or the environment would be eliminated since 

contaminants would be degraded as they pass through the treatment wall, thereby preventing downgradient 

migration of contaminated groundwater. 

Removal of the contaminant source (process leach tank and associated VOC-contaminated soils) would 

facilitate in-situ treatment and natural attenuation of groundwater contamination by eliminating the 

continuing source of contaminants. 

In-situ, permeable reactive wall treatment of groundwater should provide permanent long-term protection of 

human health and the environment by irreversibly degrading groundwater contaminants. However, there is 

some uncertainty about its likely effectiveness because the technology is a new and innovative process that 

has not been widely demonstrated in large scale, long-term projects. Demonstrations to date have shown 

that the technology has promise for treating chlorinated VOCs like those present in Site 26 groundwater, but 

the scientific basis for the technology’s effectiveness and the long-term performance characteristics of the 

system are not well understood. Treatability studies would be required to determine the likely effectiveness 

of the system. 

Process monitoring would be required for the duration of the treatment period to verify the system’s continued 

effectiveness. Process monitoring would include collection and chemical analysis of groundwaterwithin and 

downgradient of the treatment wall and groundwater elevation monitoring to ensure that the contaminant 

plume is being effectively channeled through the treatmentwall. 

Periodic maintenance of the treatment wall may also be required to ensure its long-term effectiveness, A 

potential long-term concern is the accumulation of inorganic precipitates (such as hydroxides) within the 

reactive wall. The accumulated solids may clog the wall’s pore spaces, adversely affecting the hydraulics of 

the system or reducing the contact area between groundwater and the reactive metal, thereby slowing the 

degradation of contaminants. One technology vendor recommends agitation of the reactive wall materials 

every 5 to 10 years to liberate deposited inorganic precipitates. 
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If the wall became irreparably clogged and ineffective, the reactive metal fill material would have to be 

replaced. If the wall failed, and its failure went undetected, the risks to downgradient receptors and the 

environment would increase as a result of the continued migration of contaminants. However, these risks 

would be minimized by regular monitoring of the process to reduce the risk of total failure. The proposed 

institutional controls would provide additional assurance of the long-term protection of human health by 

restricting use of contaminated groundwater. 

Long-term monitoring of groundwater for the duration of the remediation period would allow the responsible 

agency to monitor the quality of groundwater beneath and leaving the Site, assess potential impacts to 

downgradient receptors, determine whether additional remedial actions are necessary, and determine when 

remedial actions are complete. The proposed quarterly monitoring should allow adequate time to act in the 

event that additional actions or maintenance of the wall are needed to protect human health or the 

environment. 

Five-year reviews would be required for the duration of the groundwater remediation period to assess 

whether human health risks are increasing or abating with time in light of future land use or changes in the 

conditions at the site. These reviews would be based in large part on analytical data collected during 

quarterly monitoring events. Review of the effectiveness of deed restrictions and the CEA in restricting use 

of contaminatedgroundwaterwould also be required. 

No difficultiesor uncertaintiesare anticipated in performing the long-term monitoring. Groundwater monitoring 

wells may require replacement if sedimentation or vandalism occur: the wells would be readily replaceable. 

Reduction of Toxicitv, Mobilitv, or Volume Through Treatment 

Alternative 3 would reduce the toxicity, mobility, and volume of contamination through in-situ treatment of 

contaminated groundwater and, possibly, of the suspected source material before disposal. The permeable 

reactive wall treatment system and natural attenuation should effectively and completely degrade TCE and 

the other chlorinatedVOCs present in site groundwaterto meet the remediation goals. 

The proposed treatment system would be designed to address the entire groundwater contaminant plume 

width exceeding PRGs). Approximately 2880 gallons/day (2 gpm) of contaminated groundwater with an 

average initial concentrationof 705 pg/l would be treated by the reactive wall. Approximately 8 grams/day of 

TCE, the principal contaminant of concern, would be removed on average over the projected 45 year period. 

VOC removal rates would decrease non-linearly over time as concentrations in the aquifer decline. Natural 

attenuation would SupplementTCE removal by the reactive wall. 
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Treatment by the permeable reactive wall and natural attenuation would be irreversible, because 

contaminants are chemically degraded by reduction/oxidation reactions that cause substitution of halogen 

atoms by hydrogen atoms, forming non-toxic compounds such as ethene and ethane. 

No, treatment residuals would remain from in-situ reactive wall treatment. 

Short-Term Effectiveness 

Implementation of Alternative 3 is not expected to pose any significant risks to the base personnel, the local 

community, workers, or the environment. The actions proposed under this alternative are excavation and 

removal of the process leach tank and associated VOC-contaminated soils, decontamination of the leach 

tank concrete blocks, installation of the in-situ treatment wall, and long-term monitoring of groundwater. Any 

short-term risks posed to base personnel, site workers, and the environmentwould be mitigated through use 

of engineering controls and appropriate PPE. 

During all excavation activities, risks posed to base personnel by fugitive dust (bearing adsorbed 

contaminants) would be minimized by use of 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 soils or residue from the leach tank, contaminant-ladendusts, and 

airborne VOCs. OSHA standards would be followed and proper PPE would be used during all remedial 

activities. 

Increased truck and heavy equipment vehicular traffic would occur as the result of the import of treatment 

wall materials and construction of the permeable treatment wall. Coordination and scheduling of truck and 

heavy equipment traffic on public roads would be required to manage increased vehicular activity. Minimal 

increased truck and heavy equipment traffic would occur for a short time as the result of excavation and off- 

base transport of contaminated source area soils and the tank concrete blocks. Equipment such as truck 

covers would be used to minimize spills and migration of contaminantsduring transport. 

No permanent adverse impacts to the environment are anticipated to result from implementation of 

Alternative 3. Erosion control measures such as hay bales and silt fences would be would be used to 

prevent damage to the environmentfrom sediment runoff during reactivewall construction. 

Alternative 3 would require approximately 10 months to put in place, including treatability studies, predesign, 

and design activities. Upon completion of the treatment wall, Alternative 3 would achieve the RAO for 

minimizing migration of groundwater contamination. The RAO for protection of human health by preventing 

exposure to contaminated groundwater would be achieved upon implementation of deed restrictions and 
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establishment of the groundwater CEA; this may take a year or longer. If the process leach tank and 

associated soils are disposed of at one of the on-base landfills (Alt. 38) the implementation period may be 

extended approximately2 months for completion of cap design and site preparation. 

Implementability 

Alternative 3 is implementable. There are no anticipated difficulties or uncertainties in excavating cleaning or 

disposing of the process leach tank concrete blocks or the contaminated soil. Common construction 

techniques and equipment are required for excavation and off-base transport. There are no significant 

difficulties or uncertainties associated with construction of the treatment wall. Construction of the treatment 

wall involves common construction equipment; however, the techniques used to excavate the trench and 

construct the permeable wall are somewhat specialized. Treatment wall construction could be conducted by 

non-specialized construction crews, if instruction and oversight were provided by the technology vendor. 

Additional actions can be easily implemented in the future, if warranted. 

Contaminant migration and exposure pathways and natural attenuation effectiveness can be adequately 

assessed during implementationof Alternative 3 by monitoring groundwaterquality. Long-term monitoring of 

groundwaterwould be effective for monitoring the progress of in-situ groundwater remediation and identifying 

potential impacts to downgradientreceptors. 

Permits (manifests) would be required and obtainable for off-base transportation and disposal of 

contaminated materials from the source area (Alt. 3A). Permits would not be required for on-base disposal or 

other on-site activities. Coordination with other agencies may be required as part of the long-term monitoring 

and five-year review processes. 

Currently, permeable reactive wall technology is available from only one vendor, but the equipment, 

materials, and personnel required to implement this system are available from several vendors/companies. 

The treatmentwall vendor conducts treatability studies and provides assistance in design and construction of 

the treatment wall, but does not provide complete installation service. The materials that comprise the wall 

are provided by several vendors. Construction crews capable of constructing the treatment wall are readily 

available. Although the availability of the technology design is limited to one company, this lack of capacity 

should not prevent implementation. 

Sufficient commercial and on-base landfill capacity is available to handle the roughly estimated small volume 

of materials from the source area (approximately 24 cubic yards contaminated soil and 6 cubic yards of 

decontaminatedconcrete block) that would require off-site disposal. 
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Long-term monitoring (sampling and analyses) only requires readily available resources. Incorporating deed 

restrictions into the Base Master Plan 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. There is 

ample availability of companies with the trained personnel, equipment, and materials to perform excavation, 

disposal, and long-term monitoring. Regulatory personnel and environmental specialists are readily available 

to perform five-year reviews. 

P 

@sJ 

Alternative3A 

The capital costs for Alternative 3A total $1,637,000. The average annual O&M costs are $60,100 for the 

first 5 years, and $53,100 thereafter, and five-year reviews cost $28,500 per event. Over a 30-year period, 

the net presentworth cost is $2,386,000 (at a 7 percent discount rate). 

Alternative 3B 

The capital costs for Alternative 3B total $1,620,000. The average annual O&M costs are $60,100 for the 

first 5 years and $53,100 thereafter, and five-year reviews cost $28,500 per event. Over a 30-year period, 

the net present worth cost is $2,369,000 (at a 7 percent discount rate). 

4.4.4 Site 26 - Aiternative4: Pump-And-Treat(Source Removal, 

Groundwater Extraction, Groundwater Treatment by Air Stripping, Institutional 

Controls, and Long-Term Monitorin@ 

,/---l 

Alternative 4 employs suspected source removal, groundwater pumping and treatment, and institutional 

controls to protect human health and the environment. The suspected contaminant source (the process 

leach tank and associated VOC contaminated soils) would be removed. A groundwater containment 

system consisting of groundwater extraction wells would be placed near the downgradient edge of the 

plume, and the groundwater would be extracted and treated above ground by air stripping. Additional 

groundwater extraction wells would be placed in the vicinity of the high-concentration plume area, also for 

groundwater pumping and above-ground treatment. Because of the relatively slow groundwater velocity, 

a significant portion of the groundwater contaminants will naturally attenuate before they are captured by 

the groundwater extraction system. Institutional controls would be implemented to prevent exposure to 

contaminated groundwater for the duration of the groundwater treatment period, until GWQC are 

achieved. Long-term monitoring would be conducted for the duration of the remediation period to assess 

the effectiveness of the remedial action and to determine when the remediation is complete. Site 

conditions and risks would be reviewed every five years until the groundwater remediation is complete. 
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Overall Protection of Human Health and the Environment 

Alternative 4 would employ suspected source removal, groundwater extraction and treatment and natural 

attenuation to provide long-term protection of human health and the environment. The groundwater 

extraction system would be designed to prevent off-site migration of contaminated groundwater; therefore, 

upon completion of the extraction system, downgradient receptors of contaminated groundwater would be 

protected. However, potential users of contaminated groundwater beneath Site 26 would not be protected by 

Alternative4 until groundwater remediation goals were achieved throughout the plume. It is anticipated that 

long-term, permanent protection would be achieved after a treatment duration of less than 45 years. During 

this period, groundwater contaminants would be removed both by the extraction system and through natural 

attenuation. 

In the interim period, until remediation goals for site groundwater have been achieved, human health would 

be protected through use of institutional controls that would restrict use of untreated contaminated 

groundwater as drinking water. The effectiveness of this interim protection would depend entirely upon 

adequate enforcement. If groundwater use restrictions were not adequately enforced, existing health risks 

would remain until groundwater contaminant concentrations decreased to acceptable levels. 

The groundwater underlying Site 26 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 1 mile crossgradient of the site). If site land and groundwater usage 

changes in the future, potential residential and industrial users of groundwater would be protected by 

institutional controls until GWQC are achieved by in-situ treatment. 

Removal of the process leach tank and associated VOC-contaminated soils would facilitate remediation of 

the groundwater contaminant plume by eliminating the suspected continuing source of contaminants 

Extraction and treatment of groundwater provide permanent long-term protection by removing contaminants 

from site groundwater. The proposed institutional controls would provide additional assurance of the long- 

term protection by restricting use of contaminatedgroundwater. 

Long-term monitoring of groundwater for the duration of the remediation period would make it possible to 

evaluate site conditions and risks and determine when remedial actions are complete. The proposed 

quarterly monitoring would allow adequate time to act in the event that additional actions are needed to 

protect human health or the environment. 

Compliance with ARARs 

Implementation of Alternative4 would comply with all ARARs and TBCs identified in Tables 2-l through 26. 
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Initially, and throughout the remediation period, the groundwater beneath Site 26 would not meet the 

constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-6]. However, removal of the 

process leach tank and associated contaminated soils would reduce migration of contaminants into 

groundwater, and operation of the groundwater extraction and treatment system, in conjunction with natural 

attenuation, would ultimately result in attainment of groundwater quality criteria (GWQC). Alternative 4 

includes a provision to seek a temporary exemption (CEA) from these requirements until the GWQC are 

achieved. The CEA would be established to provide the state official notice that the constituent standards 

would not be met for a specified duration and to ensure that consumption of the untreated groundwater is 

prohibited. 

If the excavated process leach tank and/or soils are determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 

generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportationrequirements[N.J.A.C. 7:26-71. 

Under Alternative 4A, if it is determined that the source materials are subject to RCRA Land Disposal 

Restrictions [40 CFR 2681, the source materials would be treated off-site prior to disposal, in accordance with 

these regulations. Any wastes determined to be subject to LDRs would be disposed off-site at a RCRA 

Subtitle C facility. f---Y 

Under Alternative 4B, only soils that pass the TCLP test and are determined to not be hazardous would be 

disposed of at the existing on-base landfill. 

The on-site treatment facility proposed under Alternative 4 would be constructed and operated in accordance 

with federal and state hazardous waste facility regulations [40 CFR 265 Subparts B, C, D, E; 40 CFR 264 

Subpart X; and N.J.A.C. 7:26-g]. These regulations identify general facility requirements, groundwater 

monitoring, preparedness and prevention, contingency and emergency procedures, and recordkeeping 

requirements. Treatment would also be conducted in compliance with state treatment regulations [N.J.A.C. 

7:26-l 1.7 ] which detail operating requirements, waste analyses and monitoring of treatment conditions, and 

handling and compatibility of wastes in chemical, physical, and biological treatment processes. 

Brief descriptionsof the cited requirementsare provided in Section 2.2 of this report. 

Lonq-Term Effectivenessand Permanence 

Alternative 4 would provide long term protection of human health and the environment and would result in 

permanent reduction in all identified health risks. During cleanup, protection of human health would be 

dependent on adequate enforcement of the groundwater use restrictions. 
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The risk assessment concluded that under a future residential land use scenario, exposure to 

contaminated groundwater beneath the site would result in potential carcinogenic risk of 1.7 E-04 and 

potential non-carcinogenic risk (HI) of greater than 1.0 for three target organs at current concentrations. 

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 for three target organs. Upon completion of groundwater remediation, these risks 

would all be reduced to acceptable levels. In the interim, protection of human health would be dependent 

on adequate enforcement of the proposed groundwater use restrictions. In absence of adequate 

enforcement, the current and future threats to human health would remain until remediation goals are 

attained. 

The groundwater underlying Site 26 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 northwest, cross-gradient of the site). If site land and 

groundwater usage changes in the future, potential residential and industrial users of groundwater would 

not be protected if institutional controls are not enforced. 

Upon installation and start-up of the groundwater extraction and treatment system, the RAO for protection of 

the environmentwould be achieved. Potential impacts to downgradient receptors or the environment would 

be eliminated since downgradient migration of contaminated groundwater would be halted by the 

groundwaterextraction system. 

Removal of the suspected contaminant source (process leach tank and associated VOC-contaminated 

soils) would facilitate remediation of groundwater by eliminating the continuing source of contaminants. 

The reliability of the pump-and-treat system is expected to be high. Groundwater extraction and ex-situ 

treatment by air stripping is a widely used, effective technology for remediation of VOC-contaminated 

groundwater. The process would be easily monitored and maintained. Routine maintenance and 

replacement of system components could be accomplishedwith little interruption of system operation and no 

adverse impact to human health or the environment. 

Long-term monitoring of groundwater for the duration of the remediation period would allow the responsible 

agency to monitor the quality of groundwater beneath the Site, assess potential impacts to downgradient 

receptors, determine whether additional remedial actions are necessary, and determine when remedial 

actions are complete. The proposed quarterly monitoring should allow adequate time to act in the event that 

additionalactions are needed to protect human health or the environment. 
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Five-year reviews would be required for the duration of the groundwater remediation period to assess 

whether human health risks are increasing or abating with time in light of future land use or changes in the 

conditions at the site. These reviews would be based in large part on analytical data collected during 

quarterly monitoring events. Review of the effectiveness of deed restrictions and the CEA in restricting use 

of contaminatedgroundwaterwould also be required. 
4 

,/--Y 

No difficultiesor uncertaintiesare anticipated in performing the long-term monitoring. Groundwater monitoring 

wells may require replacement if sedimentation or vandalism occur; the wells would be readily replaceable. 

Reduction of Toxicitv, Mobilitv, or Volume Throuoh Treatment 

Alternative 4 would reduce the toxicity, mobility, and volume of contamination through extraction and 

treatment of contaminated groundwater, and possibly, through treatment of the suspected source materials 

prior to disposal. The treatment system and natural attenuation will remove TCE and the other chlorinated 

VOCs present in site groundwaterto meet the remediation goals. 

The proposed groundwater containment system would be designed to address the entire groundwater 

contaminant plume exceeding PRGs. Approximately6000 gallons/day (4 gpm) of contaminatedgroundwater 

with an average initial concentration of 705 pg/l would be treated by the stripper system. Approximately 16 

grams/day of TCE, the principal contaminant of concern, would be removed during the period of treatment. 

VOC removal rates would decrease non-linearly over time as concentrations in the aquifer decline. Natural 

attenuationwould SupplementTCE removal by the pump-and-treatsystem. 

The only air stripping treatment residuals that would remain would be spent carbon from the aqueous phase 

carbon polishing unit and possibly spent vapor phase carbon from treatment of gaseous emissions from the 

air stripper. Adsorbed contaminantswould be destroyed off site. 

Short-Term Effectiveness 

Implementation of Alternative 4 is not expected to pose any significant risks to the base personnel, the local 

community, workers, or the environment. The actions proposed under this alternative are excavation and 

removal of the process leach tank and associated VOC-contaminated soils, decontamination of the leach 

tank concrete blocks, installation of the groundwater extraction and treatment systems, and long-term 

monitoring of groundwater quality and treatment plant operations. Any short-term risks posed to base 

personnel, site workers, and the environment would be mitigated through use of engineering controls and 

appropriate PPE. 
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During all excavation activities, risks posed to base personnel by fugrtrie dust (bearing adsorbed 

contaminants) would be minimized by use of appropriate engineering control measures such as dust 

suppressants. Workers who implement Alternative4 would be adequately safeguarded by using appropriate 

PPE to prevent exposure to contaminated soils or residue from the leach tank, contaminant-laaendusts, and 

airborne VOCs. OSHA standards would be followed and proper PPE would be used during all remedial 

activities. 

Somewhat increased truck and heavy equipment vehicular traffic would occur as the result of the 

construction of the groundwaterextraction and treatment systems and the excavation and off-base transport 

of contaminated source area soils and the tank concrete blocks.. Coordination and scheduling of truck and 

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

Equipment such as truck bed covers would be used to minimize spills and migration of contaminants during 

transport. 

No permanent adverse impacts to the environment are anticipated to result from implementation of 

Alternative 4. Erosion control measures such as hay bales and silt fences would be would be used as 

necessary to prevent damage to the environmentfrom sediment runoff during construction. 

Alternative 4 would require approximately seven months to put in place, including treatability studies, pre- 

design, and design activities. Upon start-up of the groundwaterextraction and treatment systems, Alternative 

4 would achieve the RAO for minimizing migration of groundwater contamination. The RAO for protection of 

human health by preventing exposure to contaminatedgroundwaterwould be achieved upon implementation 

of deed restrictionsand establishmentof the groundwaterCEA; this may take a year or longer. If the process 

leach tank and associated soils are,disposed at one of the on-base landfills (Alt. 4B), the implementation 

period may be extended approximately 5 months for completion of cap design and site preparation. 

lmplementabilit-v 

Alternative 4 is implementable. There are no technical difficulties or uncertainties anticipated in constructing 

and operating the groundwater extraction and treatment systems or excavating, cleaning, and disposing of 

the process leach tank concrete blocks and contaminated soil. 

The proposed treatment technologies are proven and have been widely used in full-scale application. 

Common construction techniques and equipment are required for excavation and off-base transport of the 

leach tank and associated soils. 
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If warranted, additional actions can be easily implemented in the future while the groundwater treatment 

system is operating. Contaminant migration and exposure pathways and ne?!?m! attenuation effectiveness 

can be adequately assessed during implementation of Alternative 4 by monir:~ring groundwater quality. 

Long-term monitoring of groundwater would be effective for monitoring tine progress of groundwater 

remediation and identifying potential impacts to downgradient receptors and the need for additional actions. 

Permits (manifests) would be required and obtainable for off-base transportation and disposal of 

contaminated materials from the source area (Alt. 4A). Permits would not be required for on-base disposal or 

other on-site activities. Coordination with other agencies may be required as part of the long-term monitoring 

and five-year review processes. 

The proposed low-profile, modular air stripping units are widely available and easily installed. Routine 

maintenance, including periodic cleaning of the stripping trays, would be easily implemented. Maintenance of 

the carbon polishing and air treatment systems would require only periodic replacement of spent carbon 

canisters. Extraction system equipment (pumps, valves, controls) will require periodic service or 

replacement. Well screens may require periodic cleaning to remove iron and manganese buildup. 

Long-term monitoring (sampling and analyses) only requires readily available resources. Incorporating deed 

restrictions into the Base Master Plan 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. 

Many companies exist with the trained personnel, equipment, and materials to design, install, and operate 

extraction and treatment systems and implement long-term groundwater monitoring. There is ample 

availability of companies with the trained personnel, equipment, and materials to perform long-term 

monitoring. Regulatory personnel and environmental specialists are readily available to perform five-year 

reviews. 

Sufficient commercial and on-base landfill capacity is available to handle the roughly estimated small volume 

of materials from the source area (approximately 24 cubic yards of contaminated soil and 6 cubic yards of 

decontaminated concrete block) that would require off-site disposal. 

&it 

Alternative 4A 

The capital costs for Alternative 4A total $588,000. The average annual O&M costs are $215,700, and 5- 

year reviews cost $15,500 per event. Over a 30-year period, the net present-worth cost is $3,100,000 (at a 7 

percent discount rate). 
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Alternative 4B 

The capital costs for Alternative 4B total $605,000. The average annual O&M costs are $214,900, and 5- 

year reviews cost $15,500 per event. Over a 30-year period, the net present-worth cost is $3,073,000 (at a 7 

percent discount rate). 

4.4.5 Site 26 - Alternative 5: Air SDaraina with Soil VaDor Extraction ISource 

Removal, institutional Controls. and Lona-Term Monitorinq) 

Under Alternative 5, the suspected source of groundwater contaminants (the process leach tank and 

associated VOC-contaminated soils) would be removed for off-site disposal, and the bulk of VOCs present 

in groundwater and saturated soils would be removed from the aquifer through a combination of air 

sparging and soil vapor extraction (AS/SVE), which comprises an active in-situ remediation process. The 

VOCs would be collected above ground and sent off site for reuse, recycling, or destruction. Residual 

VOCs remaining after active ASlSVE treatment reaches its site-specific natural limit physical removal 

endpoint would be permitted to naturally attenuate under anaerobic conditions in-situ. Institutional controls 

would be implemented to prevent exposure to contaminated groundwater for the duration of the 

groundwater treatment period, until GWQC are achieved. Long-term monitoring would be conducted for 

the duration of the remediation period to assess the effectiveness of the remedial action and to determine 

when the remediation is complete. Site conditions and risks would be reviewed every 5 years until the 

groundwater remediation is complete. 

Overall Protection of Human Health and the Environment 

Alternative 5 would employ suspected source removal and in-situ groundwater treatment to provide long- 

term protection of human health and the environment. The groundwater treatment system would be 

designed to reduce volume and concentration of contaminated groundwater; therefore, upon successful start- 

up of the treatment system (the plume area could actually widen during initial operations), downgradient 

receptors of contaminated groundwater would begin to be protected. However, potential users of 

contaminated groundwater beneath Site 26 would not be protected by Alternative 5 until groundwater 

remediation goals were achieved throughout the plume. It is anticipated that long-term, permanent protection 

would be achieved after a treatment duration of approximately 5 years. During this period, groundwater 

contaminants would be removed both by the AS/SVE, which comprises an active in-situ remediation 

process extraction system, and through natural attenuation. 

In the interim period, until remediation goals for site groundwater have been achieved, human health would 

be protected through use of institutional cohtrols that would restrict use of untreated contaminated 

groundwater as drinking water. The effectiveness of this interim protection would depend entirely upon 
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adequate enforcement. If groundwater use restrictions were not adequately enforced, existing health risks 

would remain until groundwater contaminant concentrations decreased to acceptabie !eveis. ,f-- 

The groundwater underlying Site 26 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 1 mile crossgradient of the site). If site land and groundwater usage 

changes in the future, potential residential and industrial users of groundwater would be protected by 

institutional controls until GWQC are achieved by in-situ treatment. 

Removal of the process leach tank and associated VOC-contaminated soils would facilitate remediation of 

the groundwater contaminant plume by eliminating the suspected source of contaminants. 

Air sparging and soil vapor extraction of groundwater and provides permanent long-term protection by 

removing contaminants from site groundwater. The proposed institutional controls would provide additional 

assurance of the long-term protection by restricting use of contaminated groundwater. 

Long-term monitoring of groundwater and the extracted vapors for the duration of the remediation period 

would make it possible to evaluate site conditions and risks and determine when remedial actions are 

complete. The proposed quarterly monitoring would allow adequate time to act in the event that additional 

actions are needed to protect human health or the environment. 

r‘\ 

Comoliance with ARARs 

Implementation of Alternative 5 would comply with all ARARs and TBCs identified in Tables 2-1 through 2-6. 

Initially, and throughout the remediation period, the groundwater beneath Site 26 would not meet the 

constituent concentrations specified in the New Jersey GWQS [N.J.A.C. 7:9-61. However, removal of the 

process leach tank and associated contaminated soils would reduce migration of contaminants into 

groundwater. Operation of the ASlSVE groundwater treatment system to remove the bulk of the TCE, 

followed by natural attenuation and long-term monitoring, would ultimately result in attainment of GWQC. 

Alternative 5 includes a provision to seek a temporary exemption (CEA) from these requirements until the 

GWQC are achieved. The CEA would be established to provide the state official notice that the constituent 

standards would not be met for a specified duration and to ensure that consumption of the untreated 

groundwater is prohibited. 

If the excavated process leach tank and/or soils are determined to be hazardous wastes, their handling, 

management, and off-site transport would be conducted in accordance with RCRA hazardous waste 
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generator and transporter requirements [40 CFR Parts 262 and 2631 and New Jersey labeling, records, and 

transportation requirements [N.J.A.C. 7:26-71. 

Under Alternative 5A, if it is determined that the source materials are subject to RCRA Land Disposal 

Restrictions [40 CFR 2681, the source materials would be treated off site prior to disposal, in accordance with 

these regulations. Any wastes determined to be subject to LDRs would be disposed off site at a RCRA 

Subtitle C facility. 

Under Alternative 5B, only source materials that pass the TCLP test and are determined to not be hazardous 

would be disposed at the existing on-base landfill. 

The on-site treatment facilities proposed under Alternative 5 would be constructed and operated in 

accordance with federal and state hazardous waste facility regulations [40 CFR 265 Subparts B, C, D, E; 40 

CFR 264 Subpart X; and N.J.A.C. 7:26-g]. These regulations identify general facility requirements, 

groundwater monitoring, preparedness and prevention, contingency and emergency procedures, and 

recordkeeping requirements. Treatment would also be conducted in compliance with state treatment 

regulations [N.J.A.C. 7:26-l 1.7 ] which detail operating requirements, waste analyses and monitoring of 

treatment conditions, and handling and compatibility of wastes in chemical, physical, and biological treatment 

processes. 

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

Lona-Term Effectiveness and Permanence 

Alternative 5 would provide long-term protection of human health and the environment and would result in 

permanent reduction in all identified health risks. During cleanup, protection of human health would be 

dependent on adequate enforcement of the groundwater use restrictions. 

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

contaminated groundwater beneath the site would result in potential carcinogenic risk of 1.7 E-04 and 

potential non-carcinogenic risk (HI) of greater than 1 .O for three target organs at current concentrations. 

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 for three target organs. Upon completion of groundwater remediation, these risks 

would all be reduced to acceptable levels. In the interim, protection of human health would be dependent 

on adequate enforcement of the proposed groundwater use restrictions. In absence of adequate 
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enforcement, the current and future threats to human health would remain until remediation goals are 

attained. 

The groundwater underlying Site 26 is not currently used as a potable water sucnrv and there are no 

existing plans for its use; however, public non-community wells and domestrc weils are situated elsewhere 

on the base (within approximately 1 mile northwest, cross-gradient of the site). If site land and 

groundwater usage changes in the future, potential residential and industrial users of groundwater would 

not be protected if institutional controls are not enforced. 

Upon successful start-up of the groundwater treatment system (after an initial period of plume widening), the 

RAO for protection of the environment would be achieved. Potential impacts to downgradier,t receptors or 

the environment would be eliminated since contaminated groundwater concentrations would begin to be 

reduced by the groundwater treatment system and natural attenuation. 

Removal of the suspected contaminant source (process leach tank and associated VOC-contaminated 

soils) would facilitate remediation of groundwater by eliminating the suspected source of contaminants. 

The reliability of the AS/SVE system is expected to be high. Air sparging and soil vapor extraction 

groundwater in-situ treatment is a widely used, effective technology for remediation of VOC-contaminated 

groundwater. The process would be easily monitored and maintained. Routine maintenance and 

replacement of system components could be accomplished with little interruption of system operation and no 

adverse impact to human health or the environment. 

Long-term monitoring of groundwater and extracted vapors for the duration of the remediation period would 

allow the responsible agency to monitor the quality of groundwater beneath the site, assess potential impacts 

to downgradient receptors, determine whether additional remedial actions are necessary, and determine 

when remedial actions are complete. The proposed quarterly monitoring should allow adequate time to act in 

the event that additional actions are needed to protect human health or the environment. 

Five-year reviews would be required for the duration of the groundwater remediation period to assess 

whether human health risks are increasing or abating with time in light of future land use or changes in the 

conditions at the site. These reviews would be based in large part on analytical data collected during 

quarterly monitoring events. Review of the effectiveness of deed restrictions and the CEA in restricting use 

of contaminated groundwater would also be required. 

No difficulties or uncertainties are anticipated in performing the long-term monitoring. Groundwater monitoring 

wells may require replacement if sedimentation or vandalism occur; the wells would be readily replaceable. 
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Reduction of Toxicity, Mobilitv. or Volume Throuah Treatment 

Alternative 5 would reduce the toxicity, mobility, and volume of contamination through in-situ treatment of 

contaminated groundwater and, possibly, through treatment of the suspected source materials prior to 

disposal. The treatment system and natural attenuation will remove TCE and the other chlorinated VOCs 

present in site groundwater to meet the remediation goals. 

The proposed groundwater treatment system would address the entire groundwater contaminant plume 

exceeding PRGs, beginning with the areas of highest concentration, then expanding to additional areas that 

could benefit from active AS/SVE treatment, given the site-specific limits, which are to be determined. 

Groundwater in a volume of approximately 400 feet by 60 feet on the surface, down to a depth of 

approximately 25 feet, would be treated. Passive remediation (natural attenuation) would supplement active 

TCE removal by the AS/SVE system. 

Treatment residuals that would remain would include spent carbon from the vapor phase carbon polishing 

unit and possibly condensed liquids from the system knock-out pot receivers. Liquid wastes and adsorbed 

contaminants would be treated off site. 

Short-Term Effectiveness 

Implementation of Alternative 5 is not expected to pose any significant risks to the base personnel, the local 

community, workers, or the environment. The actions proposed under this alternative are excavation and 

removal of the process leach tank and associated VOC-contaminated soils, decontamination of the leach 

tank concrete blocks, installation of the groundwater ASJSVE treatment systems, and long-term monitoring of 

groundwater quality and treatment plant operations. Any short-term risks posed to base personnel, site 

workers, and the environment would be mitigated through use of engineering controls and appropriate PPE. 

During all excavation activities, risks posed to base personnel by fugitive dust (bearing adsorbed 

contaminants) would be minimized by use of appropriate engineering control measures such as dust 

suppressants. Workers who implement Alternative 5 would be adequately safeguarded by using appropriate 

PPE to prevent exposure to contaminated soils or residue from the leach tank, contaminant-laden dusts, and 

airborne VOCs. OSHA standards would be followed and proper PPE would be used during all remedial 

activities. 

Somewhat increased truck and heavy equipment vehicular traffic would occur as the result of the 

construction of the groundwater treatment systems and the excavation and off-base transport of 

contaminated source area soils and the tank concrete blocks. Coordination and scheduling of truck and 

heavy equipment traffic on public roads would be required to manage increased vehicular activity. 
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Equipment such as truck bed covers would be used to minimize spills and migration of ccntaminants during 

transport. 

No permanent adverse impacts to the environment are anticipated to result from implementation of 

Alternative 5, although, during initial operations, a widening of the plume area is anticipated while the 

treatment and natural attenuation of contaminated groundwater at the leading edge of the plume catches up 

with the relatively slow groundwater flow rate. Erosion control measures such as hay bales and silt fences 

would be would be used as necessary to prevent damage to the environment from sediment runoff during 

construction. A vapor treatment system would be applied to protect human health and the environment 

during the ASlSVE system operation. 

Alternative 5 would require approximately 8 months to put in place, including treatability studies, pre-design, 

and design activities. After a start-up period of up to I to 2 months, the ASJSVE treatment system acting 

under Alternative 5 would achieve the RAO for minimizing migration of groundwater contamination in 

approximately 5 years. The RAO for protection of human health by preventing exposure to contaminated 

groundwater would be achieved upon implementation of land use restrictions and establishment of the 

groundwater CEA; this may take a year or longer. If the process leach tank and associated soils are 

disposed at one of the on-base landfills (Alternative 5B), the implementation period may be extended 

approximately 5 months for completion of cap design and site preparation. It is expected that the remediation 

would be completed in approximately 5 years. 

Implementability 

Alternative 5 is implementable. There are no technical difficulties or uncertainties anticipated in constructing 

and operating the groundwater treatment system or excavating, cleaning, and disposing of the process leach 

tank concrete blocks and contaminated soil. 

The proposed treatment technologies are proven and have been widely used in full-scale application. 

Common construction techniques and equipment are required for excavation and off-base transport of the 

leach tank and associated soils. 

If warranted, additional actions can be easily implemented in the future while the groundwater treatment 

system is operating. Long-term monitoring of groundwater and extracted vapors would be effective for 

monitoring the progress of groundwater remediation and identifying potential impacts to downgradient 

receptors and the need for additional actions. 
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Permits (manifests) would be required and obtainable for off-base transportation and disposal of 

contaminated materials from the source area (Alt. 5A). Permits would not be required for on-,base disposal or 

other on-site activities. Coordination with other agencies may be required as part of the long-term monitoring 

and 5-year review processes. 

The components for the proposed AS/SVE systems are widely available and easily installed. Routine 

maintenance, including periodic cleaning and regular adjustments, would be easily implemented. 

Maintenance of the AS/SVE and air treatment systems would require periodic operatcr supervision and 

monitoring and periodic replacement of spent carbon canisters. Extraction/injection system equipment (air 

and vacuum pumps, valves, controls) will require periodic service or replacement. Well screens may require 

periodic cleaning to remove iron and manganese buildup. 

Long-term monitoring (sampling and analyses) requires only readily available resources. Incorporating land 

use restrictions into the Base Master Plan 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. 

Many companies exist with the trained personnel, equipment, and materials to design, install, and operate 

AS/SVE treatment systems and implement long-term groundwater monitoring. There is ample availability of 

companies with the trained personnel, equipment, and materials to perform long-term monitoring. Regulatory 

personnel and environmental specialists are readily available to perform 5-year reviews. 

Sufficient commercial and on-base landfill capacity is available to handle the roughly estimated small volume 

of materials from the source area (approximately 24 cubic yards of contaminated soil and 6 cubic yards of 

decontaminated concrete block) that would require off-site disposal. 

Alternative 5A 

The capital costs for Alternative 5A total $1,698,000. The average annual O&M costs are $499,000, and 5- 

year reviews cost $15,500 per event. Over an estimated 5-year period, the net present-worth cost is 

$3,755,000 (at a 7 percent discount rate). 

Alternative 5B 

The capital costs for Alternative 5B total $1,680,000. The average annual O&M costs are $499,000, and five- 

year reviews cost $15,500 per event. Over an estimated 5-year period, the net present worth cost is 

!§3,738,000 (at a 7 percent discount rate). 
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4.4.6 Comparative Analysis of Site 26 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 five alternatives are 

compared with respect to each of the evaluation criteria and differences are identified. Table 4-4 presents 

summaries of the evaluations for each alternative. 

Overall Protection of Human Health and the Environment 

Alternative 1 would provide no additional protection of human health or the environment because no actions 

would be taken to prevent human exposure to groundwater or mitigate migration of contaminated 

groundwater. 

Alternative 2 would provide protection of human health, through implementation of groundwater use 

restrictions. No actions would be taken to mitigate migration of contaminated groundwater. Removal of the 

suspected source of groundwater contamination should promote natural attenuation of groundwater 

contamination. The effectiveness of this alternative for interim protection of human health (until natural 

attenuation is complete) is dependent on enforcement of institutional controls. 

Alternatives 3, 4, and 5 would all provide protection of both human health and the environment through 

treatment of contaminated groundwater and implementation of institutional controls. Removal of the 

suspected source of groundwater contamination should facilitate the remediation of contaminated 

groundwater. The effectiveness of this alternative for interim protection of human health (until groundwater 

remediation is complete) is dependent on enforcement of institutional controls. 

Alternative 5 would result in remediation in a significantly shorter timeframe than all other alternatives. 

Alternative 5 is projected to require 5 years, compared to up to 45 years for Alternative 4, approximately 45 

years for Alternative 3, approximately 45 years for Alternative 2, and greater than 50 years for alternative 1. 

Compliance with ARARs 

Implementation of Alternatives 2, 3, 4, and 5 would comply with all ARARs and TBCs identified in Tables 2-l 

through 2-6, with the exception of the New Jersey GWQS [N.J.A.C. 7:9-61. None of the alternatives would 

initially comply with these state ARARs for attainment of groundwater quality criteria; however, Alternatives 2, 

3, 4, and 5 would include a provision to seek a temporary exemption (CEA) from these requirements until the 

GWQC are achieved through natural attenuation (Alternative 2 only) or treatment. Alternative I would not ,.--, 

comply with these standards or include a provision to seek temporary exemption. 
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SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

FEASIBILITY STUDY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION NATURAL ATTENUATION REACTIVE WALL PUMP-AND-TREAT 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Provides no additional Institutional controls would The proposed in-situ system Provides collection and ex-situ 
Human protection against human minimize potential exposure to 
Exposure to 

would immediately prevent treatment of the advancing 
exposure to contaminated site groundwater by prohibiting 

Contaminated 
exposure to downgradient contaminant plume which would 

groundwater. Carcinogenic its use as drinking water. receptors by treating the 
Groundwater 

immediately prevent exposure to 
and non-carcinogenic risks advancing plume while natural downgradient receptors while 
exceeding EPA’s target risk Excavation and off-site disposal attenuation would ultimately natural attenuation ultimately 
range would remain. of the process leach tank and reduce groundwater contaminant reduces groundwater contaminant 

associated contaminated soils concentrations at the site to levels concentrations to levels that would 
No institutional controls would reduce leaching of that would not pose excess risk. not pose excess risk. 
implemented to restrict use of contaminants to groundwater, 
untreated contaminated facilitating natural attenuation of Institutional controls would Institutional controls would 
groundwater for drinking water. contaminants. In time, minimize potential exposure to site minimize potential exposure to site 

contaminant concentrations groundwater during the treatment groundwater during the treatment 
No actions taken to reduce would reach levels that would not period by prohibiting its use as period by prohibiting its use as 
contaminant leaching to pose excess risk. drinking water. drinking water. 
groundwater from process 
leach tank and associated Excavation and off-site disposal of Excavation and off-site disposal of 
contaminated soils. Time the process leach tank and the process leach tank and 
required for natural attenuation associated contaminated soils associated contaminated soils 
to reduce contaminants to would reduce leaching of would reduce leaching of 
levels that would not pose risk contaminants to groundwater, contaminants to groundwater, 
may be longer than in facilitating groundwater facilitating groundwater 
Alternative 2. remediation. remediation. 

Mitigate No actions taken to reduce Same as Alternative 1. The permeable reactive wall The groundwater extraction and 
Migration of migration of contaminated treatment system, installed treatment system wouid contain 
voc groundwater. Relies on immediately downgradient of the and treat the contaminant plume, 
Contaminated natural attenuation. contaminant plume, would prevent preventing further migration of 
Groundwater further migration of contaminated contaminated groundwater. 

groundwater by degrading 
dissolved contaminants as they 
migrate through the wall. 
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SITE 26 - COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
FEASIBILITY STUDY - NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 12 

FINAL 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION NATURAL ATTENUATION REACTIVE WALL PUMP-AND-TREAT 

GOMPLIANCE WITH ARARS 
Zhemical- Would not comply with state Groundwater contaminant Groundwater contaminant Same as Alternative 3 
Specific groundwater quality standards concentrations would initially concentrations would initially 
4RARs or statutory requirements. exceed state GWQC; over time exceed GWQC: over time 

GWQC would be achieved by treatment and natural attenuation 
natural attenuation. would reduce contaminant levels 

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

Location- Not Applicable. 
Specific 
ARARs 
Action-Specific Not Applicable. 
ARARs 

Alternative 2 would be Alternative 3 would be 
implemented in compliance with implemented in compliance with 
RCRA Land Disposal RCRA Land Disposal Restrictions 
Restrictions. 
Not Applicable. Not Applicable. Not Applicable. 

If soils and sediments are Same as Alternative 2. If soils and sediments are 
determined to be hazardous, determined to be hazardous, 
Alternative 2 would comply with Alternative 4 would comply with 
federal and state ARARs for federal and state ARARs for 
generation, transport, and transport of hazardous waste. 
disposal of hazardous wastes. 

The on-site treatment facility 
would be constructed and 
operated in accordance with 
federal and state hazardous 
waste facility regulations. 
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FINAL 

CRITERION: 

LONG-TERM E 
Magnitude of 
Residual Risk 

qdequacy and 
?eliability of 
Zontrois 

Future residential receptor of 
site groundwater: 1.7 x 10m4 
carcinogenic and HI > 1 non- 
carcinogenic risks for three 
target organs. 

Future industrial receptor of 
site groundwater: HI > 1 non- 
carcinogenic risks for three 
target organs. 

No new controls implemented. Long-term enforcement of 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION NATURAL ATTENUATION 

FECTIVENESS AND PERMANENCE 
Existing risks would remain. Implementation and enforcement 

of institutional controls would 
reduce risks from exposure to 
site groundwater to less than 1 x 
1 Om6 and HI less than 1 .O. Over 
time, natural attenuation would 
result in permanently reduced 
risks. 

institutional controls would be 
required to ensure their 
effectiveness for preventing use 
of contaminated groundwater. 

ALTERNATIVE 3: ALTERNATIVE 4: 
REACTIVE WALL PUMP-AND-TREAT 

Same as Alternative 3. Groundwater treatment would 
result in permanent reduction of 
risks from exposure to site 
groundwater to less than 1 x IO‘” 
and HI less than 1.0. 

In the interim, until groundwater 
remediation goals are achieved, 
implementation and enforcement 
of institutional controls would 
reduce risks from exposure to site 
groundwater to less than 1 x 10e6 
and HI less than 1.0. 

Permeable reactive wall treatment 
is a new and innovative process 
that has been demonstrated 
primarily in bench- and pilot-scale 
projects over the past five years. 
Although the technology shows 
promise, its long-term 
effectiveness is uncertain. 
Potential limitations include 
biofouling, coating of the reactive 
materials, or reduced permeability 
due to buildup of precipitated 
inorganics. The likelihood of these 
problems occurring and the 
reparability of the wall in the event 
that problems occur are not 
known. 

The technology vendor 
recommends agitation of the 
reactive wall materials everv 5 to 
10 years to liberate deposited 

Groundwater extraction and air 
stripping are widely used, 
effective technologies for the 
remediation of VOC contaminated 
groundwater. There is little 
uncertainty associated with long- 
term operation or maintenance of 
the system. 

The process would be easily 
monitored and maintained. 
Routine maintenance and 
replacement of system 
components could be 
accomplished with little 
interruption of system operation. 

Long-term enforcement of 
installation controls would be 
required to ensure their 
effectiveness for preventing use of 
contaminanted groundwater. 
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FINAL 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION NATURAL ATTENUATION 

ALTERNATIVE 3: 
REACTIVE WALL 

inorganic precipitates. If the wall 
became ineffective and could not 
be repaired, the reactive metal 

ALTERNATIVE 4: 
PUMP-AND-TREAT 

materials or the entire wall would 
have to be replaced. 

Regular process monitoring would 
effectively identify any changes in 
the effectiveness of the process. 

Long-term enforcement of 
institutional controls would be 
required to ensure their 

Need for 5- 
Year Review 

Review would be required 
since groundwater 
contaminants would be left in 
place. 

effectiveness for preventing use of 
contaminated groundwater. 

Review would be required since Review would be required for the Same as Alternative 3. 
groundwater contaminants would duration of the groundwater 
be left in place and institutional remediation period since 
controls would be implemented. groundwater contaminants would 

remain above remediation goals 
and institutional controls would be 
implemented. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

treatment would be employed. 
The groundwater extraction and .- 

VOCs to reduce: rhe tcJxrc,ly> remove the VOCs to reduce the 
mobility, and volume of toxicity, mobility, and volume of 

roundwater. Over 
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FINAL 

CRITERION: 

Irreversible 
Treatment 
Statutory 
Preference for 
Treatment 
SHORT-TERM 
Community 
Protection 

- 

i 
El 

T 
Worker 
Protection 

Environmental 
Impacts 

Time Until 
Action is 
Complete 

ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION NATURAL ATTENUATION REACTIVE WALL PUMP-AND-TREAT 

Not Applicable I Not Appl . icable Yes, contaminants are degraded Yes, contaminants are removed 
to form non-toxic compounds. from groundwater. 

No No Yes Yes 

No risk to community 
anticipated. 

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

No adverse impacts to the 
environment anticipated. 

Not applicable. 

No significant risk to community 
anticipated. Engineering controls 
would be used during 
implementation to mitigate risks. 
No significant risk to workers 
anticipated if proper PPE is used 
during source removal and 
decontamination, and long-term 
monitoring. 

No adverse impacts to the 
environment anticipated. 
Engineering controls would be 
used during implementation to 
mitigate risks. 
1 year until RAO for preventing 1 year until RAO for preventing 
exposure to site groundwater is exposure to site groundwater is 
achieved. achieved. 

Would not meet RAO for 
mitigating migration of VOC 
contaminated groundwater. 

50 years until contaminants are 
reduced to acceptable 
concentrations by natural 
attenuation. 

Same as Alternative 2. 

No significant risk to workers 
anticipated if proper PPE is used 
during source removal and 
decontamination, installation of the 
permeable reaction wall, and long- 
term monitoring. 

Same as Alternative 2. 

10 months until RAO for mitigating 
migration of VOC contaminated 
groundwater is achieved. 

45 years until contaminants are 
reduced to acceptable 
concentrations by in-situ 
aroundwater treatment. 

Same as Alternative 2. 

No significant risk to workers 
anticipated if proper PPE is used 
during source removal and 
decontamination, installation and 
operation of the groundwater 
extraction and treatment systems, 
and long-term monitoring. 
Same as Alternative 2. 

1 year until RAO for preventing 
exposure to site groundwater is 
achieved. 

7 months until RAO for mitiga:tng 
migration of VOC contaminateJ 
groundwater is achieved. 

45 years until contaminants are 
reduced to acceptable 
concentrations by extraction x Id 
treatment of aroundwater. 
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FINAL 

CRITERION: 

IMPLEMENTAf 
Ability to 
Construct and 
Operate 

Ease of Doing 
More Action if 
Needed 
Ability to 
Monitor 
Effectiveness 

Ability to 
Obtain 
Approvals and 
Coordinate 
with Other 
Agencies 

ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: ALTERNATIVE 4: 
NO ACTION NATURAL ATTENUATION REACTIVE WALL PUMP-AND-TREAT 

-ITY -_. _ 
No construction or operation 
involved. 

Additional actions would be 
easily implemented if required. 

Groundwater monitoring would 
provide assessment of 
contaminant presence, 
migration, and changes in site 
conditions. 
Coordinatron for 5-year 
reviews may be required and 
would be obtainable. 

No construction or operational 
difficulties anticipated. 

Common construction 
techniques used for excavation 
and off-site disposal of the 
concrete block leach tank and 
associated contaminated soils. 

Same as Alternative 1. 

Same as Alternative 1. 

Coordinatron for 5year revtews 
may be required and would be 
obtainable. 

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

Permits would be required and 
obtainable for off-base 
transportation and disposal of 
contaminated source area soils. 
Permits would not be required for 
on-base disoosal. 

No significant construction or 
operational difficulties anticipated. 

Common construction equipment 
and,somewhat specialized 
construction techniques used for 
installation of treatment wall. With 
vendor training and oversight, wall 
could be installed by non- 
specialized construction crews. 

Common construction techniques 
used for excavation and off-site 
disposal of the concrete block 
leach tank and associated 
contaminated soils. 
Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 2. 

No construction or operational 
difficulties anticipated. 

Common well installation and 
construction techniques and 
equipment used to installation of 
extraction system. Modular 
treatment system would be easily 
constructed. 

Common construction techniques 
used for excavation and off-site 
disposal of the concrete block 
leach tank and associated 
contaminated soils. 
Same as Alternative 1. 

Same as Alternative 1. 

Same as Alternative 2. 
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CRITERION: 1 ALTERNATIVE 1: ALTERNATIVE 2: ALTERNATIVE 3: 

Availability of 
Treatment, 
Storage 
Capacities, 
and Disposal 
Services 

Availability of 
Equipment, 
Specialists, 
and Materials 

I NO ACTION 
None required. 

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

COST 

NATURAL ATTENUATION 
Alt. 2A: Sufficient commercial 
landfill capacity available for 
materials requiring disposal. 
Alt. 26: Sufficient area available 
for disposal of materials at both 
on-base landfills. 

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

REACTIVE WALL 
Alt. 3A: Sufficient commercial 
landfill capacity available for 
materials requiring disposal. 
Alt. 38: Sufficient area available 
for disposal of materials at both 
on-base landfills. 

Ample availability of companies 
with trained personnel, equipment, 
and materials to perform source 
removal, treatment system 
installation and operation, long- 
term monitoring, and 5-year 
reviews. 

Not required. 
I 
I Reactive wall technology only 

available from one vendor, but the 
equipment, materials, and 
personnel required to construct 
treatment system are available 
from several vendors/companies. 

FINAL 

ALTERNATIVE 4: 
PUMP-AND-TREAT 

Alt. 4A: Sufficient commercial 
landfill capacity available for 
materials requiring disposal. 
Alt. 48: Sufficient area available 
for disposal of materials at both 
on-base landfills. 
Ample availability of companies 
with trained personnel, equipment, 
and materials to perform source 
removal, extraction and treatment 
system installation and operation, 
long-term monitoring, and 5-year 
reviews. 

Groundwater extraction and air 
stripping are widely used, 
conventional technologies 
available from a variety of 
companies. 

Capital Cost $14,100 $15%00 $14?IBOOO $1,6~,000 $1,6;:,000 

First-Year $12,700 $12,700 $60,100 $215,700 $214,900 
Annual O&M 
cost 
Five-Year $ 15,500 $15,500 $28,500 $15,500 
Reviews ! 
Present Worth $204,000 $348,000 I $331,000 $2,386,000 1 $2,369,000 .~^ 

-_-.---- 
$3,1OL”,3c;O 

‘-‘---$~JzpT~jJjo- 

cost* I 
*Present worth cost is based on discount rate of 7% 
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FINAL 

CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

OVERALL PROTECTION OF HUMAN HEALTH AND THE 
ENVIRONMENT 
Prevent Air sparging and soil vapor extraction treatment 
Human processes, combined with enhanced biodegradation and 

Exposure to natural attenuation would initially result in a wider plume 

Contaminated volume/area, but would actively reduce the concentration 

Groundwater 
of contaminants in the entire plume. This treatment 
alternative would be expected to reduce overall 
contaminant concentration of the entire plume more 
quickly than other Alternatives 

Institutional controls would minimize potential exposure to 
site groundwater during the treatment period by prohibiting 
its use as drinking water. 

Excavation and off-site disposal of the process leach tank 
and associated contaminated soils would reduce leaching 
of contaminants to groundwater, facilitating groundwater 
remediation. 

Mitigate The groundwater plume would initially widen, but the 
Migration of overall treatment period would be shorter than other 

voc alternatives. 

Contaminated 
Groundwater 
COMPLIANCE WITH ARARS 
Chemical- Same as Alternative 3. 
Specific 
ARARs 
Location- Not Applicable 
Specific 
ARARs 
Action-Specific Same as Alternative 4. 
ARARs 

DOCS”‘-“Y\7452\017011 
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CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of Same as Alternative 3 
Residual Risk 
Adequacy and Air sparging and soil vapor extraction are widely used, effective 
Reliability of technologies for the remediation of VOC contaminated groundwater. 
Controls There is little uncertainty associated with long-term operation or 

maintenance of the system. 

The process would be easily monitored and maintained. Routine 
maintenance and replacement of system components could be 
accomplished with little interruption of system operation. 

Regular process monitoring would effectively identify any changes in 
the effectiveness of the process. 

Long-term enforcement of institutional controls would be required to 
ensure their effectiveness for preventing use of contaminated 
groundwater. 

Need for 5 
Year Review 

Same as Alternative 3 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Treatment Air Sparging/soil vapor extraction with air emissions control 
Process Used 
&mount Entire plume 
Treated or 
Destroyed 
Reduction of Toxicity is reduced by actively stripping VOCs from the plume 
Toxicity, volume. Mobility is not affected, although as remediation progresses, 
Mobility, or the plume edge is expected to retreat. The volume of the plume 
Volume (contaminated with VOC above GWQC) is expected to grow during 

Through initial treatment, but to diminish with time 

Treatment 

FINAL 

.̂/’ 
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CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

Irreversible Yes, contaminants are removed and/or treated to form non-toxic 
Treatment compounds 
Statutory Yes 
Preference for 
Treatment 
SHORT-TERM EFFECTIVENESS 
Sommunity Same as Alternative 2 
Protection 
florker No significant risk to workers anticipated if proper PPE is used 
Protection during source removal and decontamination, installation and 

operation of the groundwater air sparging and soil vapor extraction 
systems, and long-term monitoring. 

Environmental Same as Alternative 2 
Impacts 
Time Until 1 year until RAO for preventing exposure to site groundwater is 
Action is achieved through implementation of Institutional Controls. 
Complete 

Approximately 5 years until RAO for mitigating migration of VOC 
contaminated groundwater is achieved. 

Approximately 5 years until contaminants are reduced to 
acceptable concentrations by air sparging/soil vapor extraction and 
biodegration in groundwater. 

IMPLEMENTABILITY 
Ability to No construction or operational difficulties anticipated. 

Construct 
and Operate Common well installation and construction techniques and 

equipment used for installation of treatment system. Modular 
treatment system would be easily constructed. 

Common construction techniques used for excavation and off-site 
disposal of the concrete block leach tank and associated 
contaminated soils. 

4-94 
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FINAL 

CRITERION: ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

Ease of Same as Alternative 1. 
Doing More 
Action if 
Needed 
Ability to Same as Alternative 1. 
Monitor 
Effectiveness 
Ability to Same as Alternative 2 
Obtain 
Approvals 
and 
Coordinate 
with Other 
Agencies 
Availability of Alt. 5A: Sufficient commercial landfill capacity available for 

Treatment, materials requiring disposal. 
Alt. 5B* Storage - Sufficient area available for disposal of materials at 

Capacities, both on-base landfills. 

and Disposal 
Services 
Availability of Ample availability of companies with trained personnel, 
Equipment, equipment, and materials to perform source removal, 

Specialists, AWSVE treatment system installation and operation, long- 
and Materials term monitoring, and 5-year reviews. 

Availability of ASlSVE is a widely used readily available combination of 

Technology equipment/techniques provided by a variety of companies. 
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CRITERION: 

COST 
Capital Cost 
First Year 
O&M Cost 

ALTERNATIVE 5 
Air Sparging Soil Vapor Extraction 

5A 5B 
$1,698,000 I $1,680,000 

$499,000 
(average year) 

Five-Year $15,500 
Reviews 
Present Worth $3,755,000 
cost* 

*Present worth cost is based on discount rate of 7% 

$3,738,000 
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Because no wetlands, floodplains, water bodies, or other sensitive receptors are believed to be present at 

Site 26, no location-specific ARARs were identified for this site. If any such receptors are identified during 

pre-design investigations, the corresponding location-specific ARARs would be identified during the remedial 

design and all necessary measures would be taken to comply with the federal and state location-specific 

ARARs. 

Because no actions would be implemented, no action-specific ARARs were identified for Alternative I. 

If materials from the suspected source area are determined to be hazardous, their transport and disposal 

under Alternatives 2, 3, 4, and 5 would comply with RCRA hazardous waste generator and transporter 

requirements [40 CFR parts 262 and 2631, New Jersey labeling, records, and transportation requirements 

[N.J.A.C. 7:26-71, and RCRA Land Disposal Restrictions [40 CFR 2681. 

The on-site treatment facilities proposed under Alternatives 4 and 5 would be constructed and operated in 

accordance with federal and state hazardous waste facility regulations [40 CFR 265 Subparts B, C, D, E; 40 

CFR 264 Subpart X; and N.J.A.C. 7:26-g] 

Lona-Term Effectiveness and Permanence 

Only Alternatives 3,4 and 5 offer long-term protection of both human health and the environment. Alternative 

2 does not include actions to protect the environment, but provides protection of human health through use of 

institutional controls. Alternative 1 does not provide any additional protection of human health or the 

environment. 

Alternatives 3, 4 and 5 all employ groundwater treatment, institutional controls, and removal of the suspected 

source of groundwater contaminants to protect human health and the environment. All three would result in 

permanent reduction in risks from exposure to site groundwater to less than 1~10~~ carcinogenic risk and HI 

less than 1.0. 

Alternatives 3 and 4 would provide identical protectiveness: downgradient receptors and the environment 

would be protected upon installation and start-up of the treatment systems because both systems would be 

designed to capture and treat the contaminated groundwater, preventing further migration; the groundwater 

treatment systems would eventually (in approximately 45 years) decrease contaminant concentrations in site 

groundwater to acceptable levels, providing permanent protection of human health and the environment; 

institutional controls would be used to prevent exposure to contaminated groundwater in the interim period 

until remediation goals have been achieved. Alternative 5 would provide similar protectiveness in a shorter 

period of time. Protection of downgradient receptors may initially take somewhat longer to achieve, since the 
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plume area may actually widen during initial operation of the air-sparging system, but complete remediation 

of the contaminant plume and long-term protection of on-site and downgradient receptors is expected to be 

achieved in approximately 5 years. Under all of these alternatives, the effectivehess of the interim protection 

would depend upon enforcement of institutional controls; if groundwater use restrictions were not enforced, 

protection of human health would not be achieved until the groundwater remediation is complete. 

,Y---l 

Under Alternative 2 protection of human health (for on-site and downgradient receptors) would be provided 

by institutional controls that place limitations on use of contaminated groundwater as drinking water. As with 

Alternatives 3, 4, and 5, the effectiveness of these controls depends on enforcement. If groundwater use 

restrictions were not enforced, protection of human health would not be achieved until the groundwater 

contaminant concentrations decreased to acceptable levels through natural attenuation (an estimated 50 

years). 

The adequacy and reliability of the proposed alternatives differ among the three treatment alternatives (3, 4, 

and 5). 

Considerable uncertainty is associated with the long-term effectiveness and reliability of Alternative 3, which 

employs an innovative in-situ technology to treat contaminated groundwater. The technology shows great 

promise for treating contaminated groundwater, but it has not been demonstrated in long-term full-scale 

projects. The reliability of Alternatives 4 and 5 are expected to be high; both employ treatment systems that 

have been widely demonstrated for remediation of VOC-contaminated groundwater. 

,-\ 

Long-term monitoring and five year reviews would be required for all five alternatives until groundwater 

contaminant concentrations decrease to acceptable levels through treatment or natural attenuation. Regular 

monitoring would allow the responsible agency to assess changes in contaminant status and identify 

potential impacts to downgradient receptors. 

Reduction of Toxicity, Mobility, or Volume Throuah Treatment 

Alternatives 3, 4, and 5 would reduce the toxicity, mobility, and volume of contaminants through treatment of 

contaminated groundwater, and possibly through treatment of the suspected source materials prior to 

disposal. All three treatment alternatives would be designed to address the same mass of contaminants: the 

entire groundwater contaminant plume and any source area materials requiring treatment. 

Alternative 2 may reduce the toxicity, mobility, and volume of source area contaminants through treatment of 

the suspected source materials prior to disposal; it would not reduce grou’ndwater contamination through 

treatment. Alternative 1 would not reduce the toxicity, mobility, or volume of contaminants through treatment. 

a--\, 
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Depending on VOC concentrations in air from the air stripper and ASlSVE systems, Alternai.ives 4 and 5 may 

generate spent carbon as a treatment residual from the vapor phase carbon polishing unit. The SVE system 

(AH. 5) may also generate condensed liquids from the system knock-out pot receivers. None of the other 

alternatives would generate treatment residuals. 

Short-Term Effectiveness 

The short-term effectiveness of all five 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, the only on-site action proposed under Alternative 1, would provide little opportunity for 

short-term impact to the local community or the environment. 

Alternative 2 would present a somewhat greater opportunity for short-term impacts to human health and the 

environment due to excavation, handling, and decontamination of contaminated materials from the suspected 

source area. Alternatives 3, 4, and 5 would present the greatest opportunity for short-term impacts due to 

installation and operation of the groundwater treatment systems. In all cases, short-term risks posed to base 

personnel, site workers, and the environment would be mitigated through use of engineering controls, 

transportation planning, and appropriate PPE. No permanent adverse impacts to the human health or the 

environment are anticipated to result from implementation of Alternatives 2, 3, 4 or 5. 

Alternative 5 would result in remediation in a significantly shorter timeframe than all other alternatives. 

Alternative 5 is projected to require 5 years, compared to up to 45 years for alternative 4, approximately 45 

years for alternative 3, approximately 45 years for alternative 2, and greater than 50 years for alternative 1. 

lmplementabilitv 

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 2 would be the next easiest to implement because it involves only excavation and off-site 

transport and disposal. There is a sufficient number of companies available with the trained personnel, 

equipment, and materials to perform excavation, disposal, and long-term monitoring. Sufficient commercial 

landfill capacity is available to handle the small volume of contaminated materials (approximately 30 cubic 

yards) that would require off-base disposal under Alternative 5B. Under Alternative 5A, sufficient area exists 
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at both on-base landfills to accommodate the sma!’ volume of materials from Si?e 26 without aitering the cap 

design or material requirements. 

Alternatives 4 and 5 would be somewhat more difficult to implement because both would require installation 

and operation of an on-site treatment system. However, no difficulties are anticipated i.7 im~Iementing either 

alternative because both alternatives include well- demonstrated technologies that employ relatively common 

equipment and materials. Several vendors are available that could provide the necessary equipment, 

materials, and services. 

Alternative 3 may be somewhat more difficult to implement because it would reauire installation and operation 

of a IXW and innovative in-situ treatment technology. Reactive wall tectlnolsgy is available from only one 

vendor, but the equipment, materials, and personnel required to construct the system are available from 

several sources. No significant difficulties are anticipated in implementing this alternative. 

If additional actions are warranted, they could be easily implemented under any of the Alternatives. 

The costs associated with each alternative are provided in Table 4-4. Alternative 1, No Action, would be the 

least expensive to implement and Alternative 5 would be the most expensive to implement. 
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GROUNDWATER MODELING 
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SITE 26 PRELIMINARY GROUNDWATER 
: PUMPING RATE CALCULATIONS 
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To: 

From: 

Liyang Chu/Wilmington 

J.D. Chiou/Pittsburgh r(?r/ 

Subject: ECTran modeling of TCE contaminant plume 
NWS Earle Site 26 
CT0 279, Job No. 7452.0201 

Date: Nov. 11, 1996 

BASIC ASSUMPTIONS: 

l Effective Porosity = 0.25 l Groundwater Velocity = 0.008 x 2 ft/day x l/O.25 
= 0.064 ft/day = 23.36 ft/yr 

9 foe in the aquifer = 0.001 

l TCE KOC = 166 I/kg l K, = KOC x foe = 0.166 

l TCE half life = 4.5 years 

l TCE is vertically well mixed in the saturated zone. 

9 TCE can migrate laterally with groundwater at any concentration, 

TASK 1 - CLEANUP TIME ESTIMATION: 

The current groundwater contamination was conceptualized as a 140 ft W x 400 ft L x 15 ft D TCE plume 
with an uniform TCE concentration. Using the area vs. concentration information provided by you, an 
average TCE concentration of 705 ug/l was calculated. This concentration was assigned as the current 
concentration of the TCE plume. An ECTran simulation was first conducted to produce the concentration 
vs. time curves within and at a distance 9000 feet down gradient from the current plume. Table 1 shows 
the ECTran output for this simulation. As shown in Table 1, it will take about 37 years for the average 
concentration within the current plume to decrease to 1 ug/l. TCE is not expected to reach 9000 ft down 
gradient. 

A concentration of 2500 ug/l was then assigned as the current average TCE concentration in a sensitivity 
test simulation. Table 2 shows the ECTran output of this simulation. It will take about 44 years for the 
average concentration within the current plume to decrease from 2500 ug/l to 1 ug/l. TCE is still not 
expected to reach 9000 ft down gradient. 

TASK 2 - SOURCE LOADING ESTIMATION: 

In order to evaluate the possible existence of DNAPL at the suspected source area, a simple transport 
calibration simulation was conducted. A possible source loading scenario was developed during this 
calibration simulation. The calibration results will either confirm the current measurements or indicate 
possible TCE hot spots not yet being detected. 

The leach tank by Building GB-1 was conceptualized as a 10 ft x 10 ft source area. TCE loading at 3.5% 
concentration was assumed to last for 5 years which was then stopped about 10 years ago. A leaking rate 
of 3 feet per year was also assumed. Tables 3 and 4 show the ECTran outputs for this assumed source 
loading scenario. As shown in Table 3, the TCE concentrations under the leach tank and 350 feet down 
gradient from the tank (i.e., the current hot spot) are similar to the measured TCE concentrations in these 



two areas. These results confirm that the current TCE plume can be caused by a historical loading from 
the leach tank. Because the released TCE have migrated laterally in the aquifer, the TCE concentrations 
at the original source area have decreased to the currently measured levels while the hot spot of the plume 
is now a few hundred feet down gradient. 

Based on the measured and simulated TCE conditions, it is unlikely that any significant amount of TCE 
currently exists as DNAPL in the aquifer. This means that TCE in the saturated zone can and is migrating 
laterally with groundwater. A simple sorption/desorption process can be used to describe the dissolved and 
adsorb phase TCE currently in the aquifer. 

Table 4 shows the ECTran output for the same source loading scenario with longer simulation time. The 
groundwater cleanup time at the current hot spot location (not the average as estimated in Task 1) is about 
50 years. 
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TABLE - 2 CLEANUP TIME ESTIMATION 
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2.2SE+O3 

I.PJEt03 

I.aSEcO3 

1.4.lE+O3 

1.23E+03 

I.OSE+03 

R.R7E+02 

7.5IEt02 

&34E+O2 

x35&+02 

4,%E+a2 

3.7aE+OZ 

3.116+02 

Z.d7E+O? 

2.23E+O? 

I.R7E+02 

l.S'IE+Ot 

1.3IE+O? 

I.O'JE~O? 

9.14EtOI 

7.03E+al 

&37E+Ol 

S.XE+OI 

4.43E+OI 

3.70E+OI 

3.08E+Ol 

2.57E+OI 

Z.ldE+OI 

l.7RE+OI 

J.d?E+O3 
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TABLE - 4 SOURCE LOADING ESTIMATION 

Copyright1996 

I E: 

SYESTIGATOR: 

)ATE: 

LySAT.SOl;RCF. AHEr\; 

NFlLT(Fl'/YRI: 3 

,ENGIH(Fll: IO 

VIDlH(Fi?: IO 

'OROSITY 2: 0.25 

'0ROSlTYCXI.A: 0.25 

)ENSlTY ?&i:C%131' 1.78 

IENSlTY r;ilAc;.CM,). 1.78 

A~;E(YEARS): 0 

TISIE IMXRVALfYRS 

ELaPSEDTIME- YRS 

2.: 

7.: 

II 

12.: 

I! 

17.: 

21 

22.: 

2: 

17.1 

3 

32.: 

3: 

37.1 

41 

4?.! 

I! 
47.1 

5< 

52.! 

51 

57.! 

DC 

02.5 

65 

67.5 

io 

7?.5 

75 

77.5 

80 

82.5 

85 

S7.S 

QO 

Q2.5 

0s 
07.5 

100 

IO2.5 

IO5 

107.5 

110 

112.5 

III 

117.5 

120 

122.5 

w 

2.5 

AYERI(PPE 

)I @'DA\?: 2.338+01 

LAYERILEACHATE CONC. 

WC/l.) 

3.50Et07 350E-07 

3.5OE+O7 3.50E+07 

3.50E+O7 3.508+07 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

o.ooE+oo O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE&OO 

O.OOE+OO O.OOE-00 

O.OOE+OO O.OOE+Oa 

o.ooE+oo O.OOE+OO 

O.OOE+OO OOOEdOO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE*00 

o.OOE+00 O.OOE+OO 

O.OOE+OO O.OOE+OO 

OOOE+OO O.OOE+OO 

O.OOE+OO OOOE+OO 

O.OOE+OO O.OOE-00 

O.OOE+OO OOOE-00 

O.OOE+OO O.OOE'W 

OOOE+OO O.OOE+OO 

O.OOE+OO O.M)E+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO OOOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.~OE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE'OO 

O.OOE+OO O.OOE+OO 

OOOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

OOOE+OO O.OOE+OO 

O.OOE+OO O.OOE*OO 

0 ooE+oo OOOE+OO 

0.00E+00 O.OOE+OO 

0.00E+00 O.OOE+OC 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

o.ooE+oo O.OOE+OO 

3.5OE+07 MOE+07 

LAYER2 

:dmr;): 

;AllJRaTlON: 

HlCtXESStFlJ: 

,ECAY(l?DAY): 

:Ao(PPB) 

l.titiE-01 

0.13 

0.00 

4.22E-01 

O.OOE+OO 

EATlJR.\TEDAQliIFER 

:d (L'K). I.dtiE-01 

:AnRAnoN: 1.00 

HICKNESS(Fr): 15.00 

)ECAYfl/DA\J: 4.22E-04 

:Bo (PPBJ O.OOE+OO 

:UZ(PPB). O.OOE+OO 

!?wDAYl: d.8OE+OI 

~OURCEAREACONC.ILE.~CHTANK)) 

llKi/L) 

OOOEtOO 

79lE+Od 

8.06E+o6 

I.5IE+OS 

2.828+03 

5.2iE+OI 

9.84E.01 

1.84E-02 

3.4.(E-04 

6.438-06 

1.20E-07 

ZZSE-00 

.l.ZOE-It 

7.858-13 

1.47E-I4 

2.74E-I0 

5.1X-I8 

P.LL)E-20 

l.iOE-21 

3.3x-23 

d.?tiE-25 

l.l7E-26 

?.lW-28 

4 OW.30 

7.dE-32 

1.438-33 

1.67s35 

S.OOE-37 

9.3.lE.3'J 

1.75E.40 

3.2tiE-42 

d.lOE-44 

l.l4E-45 

2.138-47 

3.99E10 

7.45E.51 

1.30E-52 

?.dOE-5.1 

4.87E.56 

0.m58 

I.:OE.5'J 

?.IRE-61 

S.04E.03 

l.IIE-ti,l 

?.OSE.od 

3.88E.oR 

7.268.70 

1.3dE.71 

2.5x.73 

4.74E-75 

8Rrx.i7 

R.OoE+Od 

r\QUIFERCIIAlt\~ERISTICS 

cm: 15 Vzo (FTIYR): 0. 

iWQ3(UDAYl: O.IZE+OI 

iW V. (mm: 23.36 KdO/);C): 0.16 

1 cm: 15.0000 RETARDATION: 2.1819 

FF.POROS[P(: 0.25 qfnfw: 

XPERSIVITY DECAY(IIYR): 1.5E-0 

AZ (IT) 0.35 

AK (Fr): l0000 PATflEARS): 

AY cm: 33.33 DInANCE TO F.L.(Fl-t 31 

CURRENTHOTSPOT 

IUC/LI 

O.OOE*00 

O.OOE+OO 

7.97E.01 

I.bZE+OZ 

l.d7E+03 

3.70E+03 

4.63E+03 

4.30E+03 

3.42E+03 

2.5lE+O3 

1.75E+O3 

l.l9E+03 

7,8dE+02 

5.15E+02 

3.34E+OZ 

?.ISE+OZ 

1.38E+02 

8.78E+OI 

5.5"E+OI 

3.55E+OI 

2.25E+OI 

I.J?E+OI 

9.0lE+OO 

5.70EcOO 

3.6OE+OO 

2.27E+OO 

1.43E+OO 

9.0bE.01 

5.7lE.01 

3.dIE.01 

2.27E-01 

1.43E-01 

9.058-02 

5.7lE-02 

3aOE-02 

2.27E-02 

1.43E.02 

O.O4E-03 

S.ilE-03 

S.dOE-03 

2.?iE-03 

I.43E-03 

'XOSE-04 

S.ilB.04 

3 dlE.04 

2.28E04 

I.J.IE-04 

0.08E.05 

5.73E.05 

3.62E.05 

?.?oE-05 

J.d3E+03 
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l.OOE+02 Distance from source to down-gradient exposure point:400ft 

9.00E+Ol 

3 
2 8.OOE-k01 

2. 

4 7.OOE-b01 
0 
0 

g 6.00E+01 

a 

5 500E+Ol 
w 

f 
!i 4.00E-tOl 

2 

F 
s 

3.OOE-tOi 

E 2.00EtOi 

l.OOE+Ol 

O.OOE+OO 

Initial cont. : 705 ug/l 

0 20 40 60 80 100 

TIME (YR) 
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SITE 4,5, AND 19 GROUNDWATER MODELING 



To: Liyang Chu/Wilmington cc.: Diane McKenna/Wilmington 

From: J.D. Chiou/Pittsburgh 

Subject: ECTran modeling of TCE contaminant plume 

NWS Earle Sites 4, 5, and 19 

CT0 279, Job No. 7452.0201 

Date: January 3, 1997 

OBJECTIVES 

In response to the regulatory comments on the previously submitted FS report, potential impacts of 

inorganic COCs identified in NWS Earle Sites 4,5, and 19 through groundwater pathway need to be further 

evaluated. Quantitative estimates of the COC-specific maximum groundwater concentrations at the nearest 

potential groundwater exposure points associated with each of the three sites are required for this 

evaluation. An ECTran modeling task was conducted to provide the necessary estimations to support the 

evaluation. This memo summarizes the modeling approach used and important results obtained. 

GENERAL APPROACH 

The site-specific groundwater flow and contaminant transport models were developed following a general 

modeling approach. The following steps are included in the general approach: 

0 Identify the site-specffic aroundwater COCs - COCs were selected based on comparisons between 

the groundwater monitoring data in the impacted and background areas. 

l Define the existinq oroundwater plume - Based on the RI information the size of groundwater plume 

as well as current representative COC-specific groundwater concentrations in the plume were 

determined. 

0 Conceptualize the hydroqeoloqical conditions - Groundwater flow direction, velocity, and impacted 

saturated- zone thickness were defined based on the RI information. 

0 Identify the nearest potential exposure point - Based on the groundwater flow direction and depth 

in the source area, the nearest potential downgradient groundwater exposure point was located on 

the USGS 7.5 minute topographic quadrangles. The potential groundwater exposure point is either 

an on-property surface water body where contaminated groundwater may discharge into or the 

1 



property line. 

Estimate the ‘maximum qroundwater concentrations at the exposure point - ECTran model 
/1 

0 

simulations were conducted to determine the COC-specific maximum exposure point concentrations 

within a 1006 years simulation time frame. 

0 Estimate the maximum extent of qroundwater plume - EC?ran model simulations were conducted 

to determine the maximum extent of further plume migration before groundwater concentration 

become acceptable. 

SITE-SPECIFIC ASSUMPTIONS 

The site-specific assumptions in the modeling task are summarized below: 

SITE 4: 

l Source Area Plume Size 

0 Exposure Point 

l Hydraulic Conductivii 

l Hydraulic Gradient 

0 Effective Porosity 

l Infiltration Rate 

0 Impacted Saturated Zone Thickness 

0 Initial COC Groundwater Concentrations 

l Additional Source Loading 

5: SITE 

0 Source Area Plume Size 

0 Exposure Point 

Barium 580.96 ug/l 
Iron 11849.29 ug/l 
Manganese 166.10 ug/l 

600 feet (L) x 600 feet (W) 

surface water stream 400 feet 
downgradient (see Figure 1) 

4.46 x 10’ cm/s (1.27 feet/day) 

0.008 
f---- 

0.25 

13 inches/year (before capping) 

30 feet (aquifer thickness) 

None (after capping) 

375 feet (L) x 700 feet (W) 

surface water stream 3500 feet 
downgradient (see Figure 2) 
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0 Hydraulic Conductivii 

0 Hydraulic Gradient 

e Eff ectlve Porosity 

e infiltration Rate 

0 Impacted Saturated Zone Thickness 

l Initial COC Groundwater Concentrations 

Aluminum 17212.11 ug/l 
Cadmium 4.51 ug/l 
Iron 23714.18 ug/l 
Nickel 47.82 ug/l 
Manganese 302.00 ug/l 

l Additional Source Loading None (after capping) 

SITE IS 

l Additional Source Loading (from 12 feet of residual contaminated soil) 

Source Area Plume Size 

Exposure Point 

Hydraulic Conductivii 

Hydraulic Gradient 

Effective Porosity 

Infiltration Rate 

Impacted Saturated Zone Thickness 30 feet (based on mixing zone 
calculation) 

Initial COC Groundwater Concentrations 

Aluminum 9610.00 ug/l 
Arsenic 27.40 ug/l 
Cadmium 7.50 ug/l 
Lead 17.20 ug/l 
Thallium 28.90 ug/l 
Manganese 185.00 ug/l 

3.18 x lo4 cm/s (0.90 feet/day) 

0.002 

0.25 

13 inches/year (before capping) 

30 feet (based on mixing zone 
calculation) 

200 feet (L) x 150 feet (w) 

surface water stream 500 feet 
downgradient (see Figure 3) 

6.91 x 1 O4 cm/s (1.96 feet/day) 

0.01 

0.25 

13 inches/year 

Aluminum 1658.00 mg/kg 

3 



Arsenic 1.60 mg/kg 
Cadmium 0.09 mg/kg 
Lead 1305.00 mg/kg 
Thallium 3.00 mg/kg 
Manganese 2.20 mg/kg 

SUMMARY OF RESULTS 

Table 1 lists the estimated COC-specific maximum groundwater concentration at the site-specific nearest 

exposure points within 1000 years. As shown in the table, all the estimated concentrations are much lower 

than the relevant groundwater criteria. The main reason for the low groundwater concentrations is the high 

K, (and therefore low mobilfties) associated with the inorganic constituents evaluated. Because no site- 

specific & value was available, the representative & values were selected from three commonly used 

references. 

Table 2 summarizes the distances of further migration of each of the COCs from each site. The distance 

of further migration is defined as the maximum distance from the source area where future groundwater 

concentration may exceed the relevant criteria within 1000 years. As shown in Table 2, no significant further 

migration from any source area for any COC is expected. All the maximum extents of groundwater plumes 

are expected to remain in the base boundary and not to impact the major on-property surface water bodies. 
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Table 1 

Maximum Exposure Point Concentration 

Site 1 Chemical I CAS 

519 Aluminum 7429-90-5 
19 Arsenic 7440-38-2 
4 Barium 7440-39-3 

5,19 Cadmium 7440-43-g 
45 Iron 7439-89-6 
19 Lead 7439-92-l 

4,5,19 Manganese 7439-96-5 
5 Nickel 7440-02-o 
19 Thallium 7440-28-o 

(1) USEPA, Soil Screening Guidence, 1996 
(2) Thibault 1990. 
(3) Bases and Sharp, 1984. 

Partitioning Coef. 
Kd 

L/kg 

Ref 

1500 (2) 
29 (1) 
41 (1) 
75 (1) 

220 (3) 
270 (3) 
50 (3) 
65 (1) 
71 (1) 

GW Criteria 
From 

FS Report 
(ug/L) 
7870 Background 

8 NJ GWQS 
518 Background 
4 NJ GWQS 

7690 Background 
10 .NJ GWQS 
65 Background 
100 NJ GWQS 
10 NJ GWQS 

Max. Cont. 
At Exp. Point 

Site 4 

2.6OE-04 

0 

1.83E-06 

Site 19 
0 

4.97E-02 

6.77E-08 

0 
1.26E-03 

7.67E-07 



Site 1 Chemical I CAS 

5,19 Aluminum 7429-90-5 
19 Arsenic 7440-38-2 
4 Barium 7440-39-3 

5,19 Cadmium 7440-43-g 
4,5 iron 7439-89-6 
19 Lead 7439-92-l 

4,5,19 Manganese 7439-96-5 
5 Nickel 7440-02-o 
19 Thallium 7440-28-o 

(1) USEPA, Soil Screening Guidence, 1996 
(2) Thibault 1990. 
(3) Bases and Sharp, 1984. 

Table 2 

Distance of Further Migration 

Partitioning Coef. 
Kd 

L/kg 

Ref 

1500 (2) 
29 (1) 
41 (1) 
75 (1) 

220 (3) 
270 (3) 
50 (3) 
65 (1) 
71 (1) 

GW Criteria 
From 

FS Report 
@g/L) 
7870 

8 
518 

4 
7690 

10 
65 
100 
10 

Background 
NJ GWQS 

Background 
NJ GWQS 

Background 
NJ GWQS 

Background 
NJ GWQS 
NJ GWQS 

Distance of 
Further Migration (4) 

Site 4 

32.0 

10.0 

55.0 

B- 
0.4 

4.0 
3.0 

13.0 
0.0 

Site i9 
2.2 

191.0 

55.0 

30.0 
105.0 

79.0 

(4) Distance of further migration is defined as the maximum distance from source area where the maximum concentration 
in IOOO-year time frame may reach the value of growndwater criteria. 



Table I 

Maximum Exposure Point Concentration 

Site 1 Chemical I CAS 

$19 Aluminum 
19 Arsenic 
4 Barium 

5.19 Cadmium 
45 Iron 
19 Lead 

4,5,19 Manganese 
5 Nickel 
19 Thallium 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-g 

I 
7439-89-6 
7439-92-l 
7439-96-5 
7440-02-o 
7440-28-o 

(1) USEPA, Soil Screening Guidence, 1996 
(2) Thibault 1990. 
(3) Bases and Sharp, 1984. 

Partitioning Coef. 
Kd 

L/kg 

1500 
29 
41 
75 

220 
270 
50 
65 
71 

Ref 

(2) 
(1) 
(1) 
(1) 
(3) 
(3) 
(3) 
(1) 
(1) 

GW Criteria 
From 

FS Report 
WG-) 
7870 Background 

8 NJ GWQS 
518 Background 

4 NJ GWQS 
7690 Background 

10 NJ GWQS 
65 Background 
100 NJ GWQS 
10 NJ GWQS 

Max. Cont. 
At Exp. Point 

Site 4 

2.60E-04 

0 

1.83E-06 

(UN-) 
Site 5 

0 
Site 19 

0 
4.97E-02 

6.77E-08 

0 
1.26E-03 

7.67E-07 



Finn Vrdon 2.0 for Excel 4.0 % 5.0 

BROWN L ROOT ENVIRONMENT.AL 

hpyri-&t 19% 

ITE: NN\VIL WEAPONS STmoNc EARLE NJ. Y LNVESTIG~TOR: wlxI DATE: I!197 

CIIEJUCAL CHMMCTERISTICS ITERAm’E DECISION-BMKb’C BOX 

ESPOSURE POINT: @SDERS. FL) FL LEXCHATECONCENIRr\TlON(YES.NO)‘, YES 

O\TAMlN~~T Bxiu,, IJNDERS: LJnderaouce.FL: Fcncelmc INPUr LEXCH4-E CONCENIRi\T[ON &JG/‘LJ 0 OOOE&OO 

WATER CRITERIA (UC/L.): I .OOE+OO CONSTANT CONCENlXrlllON (YES.NO)? SE.5 

ALF-LIFE (YRS) tl.OOE+OO TRY NEW GOAL: O.OOE+OO 

PECIFIC ACTIlTTV(Ciig). OOOE+OO TLMEFFAME(l’RS)~ 1000 ACCEPTABLE! NCREASE 

SOIJRCE-TER\I LVFOML\TION ENGL~EERL~G CONTROL LVFOtL\UTION 

e 1.00 ‘XTILT(FT:l%) 0.00E~OO 

,I n. KG) 4. I OE-Ol 

‘OSSTA\T SOL-RCECONC~~ATION (tG:L) 0 00E+00 LEhwH(F(FT) 600 

UllDlH (F-r) 6W 

-~1EFOLLOl~m’~D-\T.~\~~OTtiSEDCV~SC~CULXTION 
IS THERE A CLAY LLh’ER LAYER (YES,NO)? no 

\v.AsrE cHAR~cTERlsncs 
~~~SOLln-PH~ECONCE?r~T(ON fJtG,‘flG). THEFOLLOl\rCU’GDAT.A.ARENOTUSEDE’JlWSCALCLW.TION 

KPL?FOLLO\~P;GPARAMETERS. HOW MATI StiBL4~‘ERS(l-lO)r 3 

T3KTxEss @i-l 0 TOTALTHKhUESS(L-PTO3OFT)(FT): IO 

SATLR~TIOB RATE 06 SATLW,TlONRATE 095 

POROSITY 0 28 POROSITY. 0.1 

FillADDESS!TY(G.CX2”3) IS BULKDDR’SlTY(GICM”3): I 78 
Kd(LKG) I.OOE-05 

j TIIEREA TYPE I WYER (YESSO)? NO IS THERE A TYPE 2 LAYER (YES,..O)? SO 

-HEFflLLO\~~OD.~TA~NOTUSEDNTHiSC.~CL’L~~ON THEFOLLO~~P?‘GDAT~.~NOTUSED[NTHlSC.~CLiZ;\T[ON 

Ok’\L&XYSLBL-\?T-RS(I- IO)” 6 HOWh4AXY SL-BL.AYERS(I -10)” 5 

OT.ALTHlCKh.ESS &‘p TO 30 FT)(FT), 2 2OE+OI TOTALTHIC~~SSOjpTO30F~(F-i-): 10 

.ATI X.AT:i)N R:\TE 0 9s s;\TLRAnos FLATE 0 13 
C)ROSlTl 02 POROSITY. 0 3 

r1.i; ;E?L3rrY ic; 51.3) IS BLIX DEXSTTY(CKZM’3) I 5 

dlLL’.T) I.OOE-05 Kd(LKG) I ‘JOE-US 

;ITL-U. SOIL Cl IS<’ r’l.lGKG). 0 l?4TLusorLcosc.(h~G:KG): 0 

,\TI.R..\TED LAl’ER 

3TV.S,~n~-~TEDZO~~jEC~~SS.B (FT): 30 \;ERTlCr\LSEEPr\GEL~LOCTTY.Vzo(FTNR). 0 3J3 

~IRIZ!~I\~AL. SEEPXiE VELOCITY. V (FTKR): I-l H DO~lh’GRr\DaT~\RE~\~U~nONtWTE.qCFTriR) 0 

d Ii i;iil -I IOE+)I SPECIFY hiL\TG DAETH(Computrd from formulaifinpu~X0) 311 

:)ROSTT’I 0 2s MTXNGDEPlH.H(Fl-): 31 0 
ERTiCAL DISPERSI~TiY.&(FlJ o.oss3 TtMEOFPL\‘J’[NGSTOP.PSTCI’EARS): 0 

XGm.TXX;\L DlSPERSlkTTY.Ax(FT): 40 0 AGE (YRS). 0 

.\TEK.\L DlSPERSl\TTY.Ay(FT) _ 133 CONC.INL~~.~IE;“TT~RO~W~~R.CL’2(I!~,L) 0 

Tn.-UC‘oNC (ugL) 55096 DISTAi-KETOFL- 4110 

REDICTED DIP,\CTS: TL\lEOF!&A~Cvfl!M(?‘R) 

S.\Tl R.ATED LAYER C’OXXSIR-\TlON: 5 XIE+oI (LGL) 0 

FIX-E LLxCWKEh-rR4TION. 2 6OLO-l (ain) IO1 IO 



n VerAon 2.0 for Ex.xl1.0 4 5.0 BRO\~~~B~~TEN~~BONMENTAL 

Cqqlghl1996 SCRE~MCLE\~LE~CELCRI'STALBALLTRANSPORT(ECT~~)MODEL 

SITE: 

ISVESTICATOR: 
DATE: 

lNFll,TfCTfiX). 0 

LE?i(;M(m. 000 

\\'IDTM tm: 000 

I------ 
PORoSrTYL: 0.3 

POROSiTYSAT. LAYER: 0.2s 

DENSITY 2 ~G'CUJJ: I I 1.5 

DEWSITYGIIA [GlChlJl: 1.50 

TlhIEM-ERVALlYRS 

EI..~PSEDTIME.YRS 

2c 
4c 
DC 
8C 

Ioi 
I 2c 
IX 
IO0 
1% 
200 
220 
240 
2.20 
280 
300 
120 
340 
Jo0 
380 
400 
420 
J-10 
4on 
JR0 
500 
520 
T-IO 
500 
WI 
000 
020 

20 

.AYERZfPPf 

0 00E+00 
OOOE+OO 
O.OOE~OO 
OOOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OOOE+OO 
OOOErOO 
OOOE+OO 
0 OaE+Oa 
O.WE-00 
OOOE+OO 
OOOE+OO 
0 00E'00 
OOOE+@l 
OOOE+OO 
OOOE+OO 
O.OOE'Oa 
OOOE*OO 
OOOE+OO 
O.OOE+OO 
OOOE+OO 
OOOE&OO 
OOOE'OO 
OOOE+OO 
OOOE+M 
OODE*OO 
OOQE+OO 
O.OOE+OO 
O.OOE+OQ 
OOOE+OO 
0 ooE+oo 
OOOE+OO 
0 ooE+oo 
O.OOE+OO 
OOOE+W 
OOOE+Oil 
O.OOE+W 
OOOE+OO 
OOOE+OO 
0.00E+00 
OOOE+OO 
OOOE+OO 
ODOE+OO 
OOOE+OO 
0 DOE+00 
OOOE+OO 
OOOE+OO 
OOOE+OO 
0 wE+OO 

OOOE+OO 

I(UDAYl O.OOE~OO 

SATUR4TEDLAIER 

.d (IXGl: J.IaE+ot 

ATURhnON: I.00 

HICKSESSm7: 30.00 

IECAYII;DAY). OOOE+OO 

Bo(PPBX J.81 E&O2 

UZ(pPB): OOOE+OO 

ZUJD.-\\?: S.,7E+O3 

OURCEAREACONC.(GblAf 

tUC;LI 

58lE+O? 
SSOE+OI 
SiYE-02 
5.7'E+02 
57oE-02 
S.:SE-02 
571E+O? 
573EtO2 
572E+O2 
S'IE-02 
SoOE+OZ 
S,dEE+02 
5,67E*O? 
J.noE+O? 
5658+02 
5,tiE+02 
503E+0? 
S.n?E-02 
?.oOE-02 
5.5oE*O? 
558E+O2 
J m-02 
5 InE+O? 
S?SE*O? 
5 ME-02 
5?3E-02 
5.52Ev02 
Z!OE+O? 
!..iUE*02 
.c.I8E+O? 
SUE-02 
S.dOE*O? 
I..lSE-02 
.cUE*OZ 
5..lJE*O2 
S.-IX-O? 
5.IIE*O? 
5.-lOE'O? 
53RE-02 
53:E*O? 
53iE+a2 
535E+01 
5,JJE+O? 
?33E*O! 
532E*02 
53lE*O? 
5 3olz+o2 
S.2UE+O? 
5?4E+O? 
J.?:E*O? 
S.ZbE+D? 

581ECO2 

i(TTb: 30 Vzo(Fl'J-iR): 0.3 

;WQJ(UDAYI. 5.1x+03 

;W V.(FT/YR): ILEO Kd(LK): 

1lT-i-l: Jo 0000 RFTARDATION: 2. 

FF.POROSTTY: 0.2s q(FTfYR): 

XSPERSIVrlI? DECAY(INR): OOE+( 

AZ cm: 009 

*x c=lyl: JO.00 PWCIZxRS). 

Ay Im: 1333 DISTASCE TO FL.rm. .u 

FENCE LINECONC. 

iUZL> 

O.OOE+OO 
OOOE+OO 
O.OOE+OO 
0 WE+00 
OWE+00 
OWE+OO 
O.M)E-00 
O.OOE+OO 
OCOE+OO 
OWE+00 
00(1E+OO 
O.WE+OO 
ONE+00 
O.WE+OO 
a.cuE+oo 
OOQE+OO 
OWE+00 
OWE.00 
OWE*00 
OoOE+OO 
OWELOO 
O.WE+OO 
OWE-00 
OWE*00 
OCQE*C4 
OWE+00 
OWE+00 
OMlE+OO 
O.OOE+OO 
l.Z>E-Ol, 
3 ME-00 
SIUE-09 
l.u2E-08 
l.?iE-08 
UOTE.08 
l.8.lE-07 
3olE.07 
oBIE-Oi 
124E.00 
2:OE.00 
3 -SE-00 
o33E.00 
I O.IE-05 
I olE.05 
2.W.05 
JUTE-05 
(u-E.05 
SUE-05 
1.2oE.04 
184E-0.l 
2aOE.04 



:c~ran Vwsion 2.0 for Excel 1.0 & 5.0 

BROWN SC ROOT ENVIRONblENT.AL 

:‘opyright 1996 

,ITE: t2A"A.L WEAPONS sTATTIcu~ EARLE NJ. s4 IhVESTICATOK: WYU DATE: I,=‘97 

cHEhaC.ALCtI..UUCTEWSTlCS TTE~T~T.DECfSIOh'-hMhlWGBO?: 

EYPOSLiRE POINT: (UNDERS. FL) FL LEACHATE CONCE?i-lXATlON (YESNO) ? YES 

‘oYr&wxwT: Inn KNDERS: Under source. FL Fencrlmc NPbJ LEACHATE CONCENTRATlOPj (UG,L) 0.000E-00 

WATER CRITERLA (VCIL): I .OOE-OO CONSTAm CONCENTRATION (YES.NO)? -l-Es 

L-\LF-LIFE (YRS) O.OOE-00 TRY NEW GOAL. =DnriO! 

PECLFIC .ACTlVlTY (Clis). O.OOE-00 TIME FMME (YRS). I DC0 ACCEPTABLE fSCRE-\SE 

SOURCE-TERMINFORMXTION E~'GLUEE~CCO~~OLIKFOR~MTION 

:C I 00 MILT(FTz?‘R): 0 ME-110 

:I &KG): 2.20E+03 

‘ONSTXCT SOLRCE CONC~TION (UG/L) II O@E-010 LENGTH (FT) 640 

LvmlH (FT): 6ci3 

THE FOLLO\C’NG DATA ARE XOT CSED N TMS CALCULATION 
ISTHEREACLAY LLVERLAYERn'ESSO)? 

1L’,ISTE CtUR.XTERISTiCS: 

“0 

MTul,SOLID-PI-WSE co~cmrmno~ @4GKG): l-HZ FOLLOWIXC DATA ARE NOT USED N THIS CALCULATlON 

CipLT FOLLOUZlG PARAMETERS~ HOW hC24Y SUBLAYERS (I ‘. IO)? 3 

Ttnc’Kxss FT) 0 TOTAL THICKNESS (UP TO 30 FT) (FT): IO 

SATLa-\TION RATEI 06 SATLR;\TlON RATE, 0 95 

POROSITI 0 13 POROSrrY- 02 

BlTLK DENSITY (G:CM”3) IS BULK DENSITY (GKM’3): I 78 
Ed &KG): I.WE.05 

STHERE>\ TYPE I LAYER(YES+VO)? SO lSTHEREATYPEZLAYER(l'ES,NO)? SO 

ITaFOLLO\~~GD.~T~~NOTUSEDIE:THISC~C~WTION m Fouow~c D.ATA ARE NOT UsED N ~fus c.x.cmmox 

IO\V 1Lk.Y SlBL.AYERS (I . IO)” 6 HOW Xt\sY SUBL.-\YERS (I - IO)? 5 

OT-\L THICKXESS &? TO 30 FT) (FT). XOE-0 I TOTAL THICKXJSS (L? TO 30 FT) (FT). ‘0 

Al-! %,TlnS KATE 0 95 SATmATI0?i !b\TE: 0 I3 

I:R<6;T> 0 3 POROSlT> 03 

,! 1.K I)ESSrrY fGr\l‘!) I.5 BULK DEXSllY (G!CU*3) 15 

:dll.Kiii I OOE-05 Kd &KG) I .ME-05 

ilTL.\L son. (‘0S'( (XlG W) 0 MTLU SOIL CONC. (MGKG): 0 

.\TL'R,\TEDLAYER 

OTU. S.ATLR.ATED ZObE THIC0IESS. I3 QT): X0 \ERTlC;V. SEEPAGE VELOCITY. Vzo (FTNR): 0343 

ORlZO?.T.II. SEEPAGE VELOCITY. V (FTNR): I-IX DOWNGRXIIENT AREA NFIITMTION RATE, q pT/?R) 0 

.d IL KG, ‘.10E-02 SPECIFY AXING DARTH (Computed Imm fonula if input NO) 31 

OROSIT’I n 25 XIISING DEPTH. H (FT): 
FRTI(:~\L DISPERSliTTY. AZ (FT): 

50 0 
0 OS83 TIAIX OF PlawNG STOP. P&T (YEARS): 0 

OSliiTlI~CiAL DISPERSICTTY. Ax (FT): 40 0 AGE (YRS). 0 

.-\TERr\L DISPERSILTT\‘, Ay(FT): _ I3 3 CONC. K UFGlbUXEX GROUNDWATERCIT- (K/L) 0 

\ln..\l. CDNC. (UPL). I I S-I’) I9 DISTAXE TO F L.: 40) 

RI:DICTED L\fI’,\CTS: TlXfE OF IL-\st!..~>\( VR) 

sr\nriunx I.;\YER rohvxrmnoN. I.ISE-N (1:G:L) 0 

FESil’E LL\E CONC‘EZTR~TION n OOE-w (~;(;a) I unl 



, Vm,on 2.0 Or Excel 4.0 d 5.0 mow d ROOT EWIRONMFXTAL 

:opyr(ght 1996 SCREENMGLEI’EL ESCELCRYSTAL BALL TRAMPORT (ECTnn) MODEL 

,ITE: 

YVESTICATOR: 
MTE: 

N’4;mNs~AnoN~-ENJ~~ ~ 

SATURATED LAYER 

GFILTIF'0-r.R)~ Q B FO: 30 VW (FTmq: 03 

ENbXH (FIX tioo GW Q, ~lllJA\i): 5.17EcO3 

/IDTH W-I 000 Pd (IAX): ?.ZOE+OZ GW V (WYR): 14.80 Ed (UKC;): 2 

OROSrrf 2. 0.3 SATVRATION: I .oo HcFn: 30.0000 RETARDAnON: I3 

0ROW-Y SAT. LAYER: 025 THICKVESS (Fi) 30.00 EFF. POROSKY: 0.25 q (FI’;YR). 

‘ENSl7-t’ 2 IcKhl3): I.5 DECAYjlIDAY? O.OOE+OO DISPERSICm’: DECAY WYR). O.OE* 

tENSl7-i Uhlh (\;;CM3) I 50 CBo i,PPB): l.IBE+OJ A2Fl-l: 0.09 

cu2 (PPBI: O.OOE+OO .A.x cm. 40.00 P&T WEARS): 

\c;E ,YEARSl. 0 QIcL'DAn: O.OOE+(M c::I,DAn- I liEc03 wfm: 13.33 DIST.?2KE TO FL.,m. 43 

IX~EP'TERVALIYRS) 20 SOURCE.4REACONC.(CIIAl FENCE LINE CONC 

:L;\PSEDil\lE . YRS L.AYER 2iPPB) (UWL) IUU,L) 

0 0 OOE-00 I l8E+0-l O.OOE+OO 
20 0 OOE-00 I 188+0.l 0 OOE-00 
40 O.OOE-00 l.lSE+0-1 O.OOE+OO 
00 O.OOE+OO l.l8E+Ol 
SO O.OOE-00 

0 OOE+OO 
1.18E~O.l 0 WE+00 

loo 0 OOE+OO l.lSE+OJ 0 CQE+OO 
120 OOOE+OO I IBE* OWE+00 
IlO OOOE+OO I.lsE-04 O.OOE+OO 
IO0 O.OOE+OO I IBE-0, 
180 O.OOE+OO 

OWE+00 
I.ISE+O.l OCQE+OO 

200 O.OOE-00 l.lSE+O.l O.WE+00 
20 O.OOE-00 IlsE*OJ O.@OE+OO 
240 O.OOE+OO 1,18E+O4 
200 O.OOE-00 

OWE+00 
l.l8E+O4 OWE*00 

280 OOOE+OO I I8E*04 
300 OOOE+OO 

0 WE+00 
I IBE+O.l 

310 O.OOE+00 
O.OOE-00 

l.l8E+OJ 
340 OOOE-00 

OWE+00 
l.l8E-04 0 WE+00 

300 Q WE+“0 I 18E’OJ 0 WE+00 
380 0 OOE-00 I ISE-IOJ OWE-00 
400 OOOE-00 I.ISE-04 OWE&O0 
420 OOOE+OO I lSE+O-1 
4.10 OOOE*OO 

OWE-00 
l.l8E-0.l OOOE+OO 

JO0 OOOE*OO I.I.E-0.1 
480 OOcJE*OO 

OOOE+OO 
I.iiE*O.l OOOE+OO 

(00 OOOE-00 I.liE+OJ OOOE+OO 
520 OOOE-00 I.I:E+Od O.OOE+00 
S.10 OOOE-00 l.l:E+OA O.WE+00 
500 OOOE-00 I 1x+04 
580 OOOE+OO 

O.WE+00 
I.,;E*O.l 

ow OOOE-DO 
O.OOE+OO 

I.,'E+OJ 
020 O.OOE*OO 

0 oQB+oo 
1.17E+o4 

OJO O.OOE~OO 
OoOE+OO 

I.I?E+OJ OOOE+OO 
000 O.OOE-00 I ,7E+O.I O.WE-00 
"SO O.OOE-00 !.IiE+OJ OWE+00 
700 OOOE44 l.t7E+OJ O.WE~OO 
70 OOOErOO l.l7E+O.i O.WE+OO 
:,o OOOE-00 I.,:E+O.l wxE+oQ 
-60 0 OOE'OO I.liE+O-! 
iSO OOOE+OO 

OOOE+OO 
,,:E+O4 OWE+00 

RQO OOOE+OO II7E+OJ OOOE+OO 
820 O.OOE+OU I ,7E*O.I O.WE*OO 
11.10 OOOE+OO I.l:E+O.I 
800 0 OOPW 

O.OOE+00 
I I7E+04 O.OOE+OO 

R80 OOOE-00 I.l:E+O.I OOOE+OO 
000 OOOE-00 l.l'&+O-I OOOE+OO 
Q?O 0 OOE-Oil I.loE+O.l 
WO OOOE-00 

OWE*00 
I ,clE+a.I a WE-00 

"no 0 OOE+OO I loE+O4 
"SO OOOE-04 

OWE+00 
I.ldE+O.l OWE.00 

iDO 0 OaE*QQ I.,oE*O., OWE+00 

\IASI3IL:\l~, 000E+00 l.l8E+OJ OOOE+W 



Ann Ycnion 2.0 for Excel 4.0 & 5.0 

BROWN s: ROOT ENVIRONklENTr\L 

bpyright 1996 

i-E: NA”pIL WEAPONS sl*TIOH~ EARLE NJ. Y IXNESTIGATOR: WYU D,\TE: I I?‘-:9 7 

CHE.\LlCaL CSWR4CTERlSTICS ITERATIVE DECISION-MzNl~C BOS 

E';POSUREP00u'l:(UNDERSFL) FL LEACH2,TECONC~nON(YES,NO)'? YES 

INT.A.\??$l.X\T Manganese LWERS: tindersourcc.FL: Fcncelinr n~lrrLEACK~TFCONC~nON(UG~) OOCOE-00 

WATERCRlTERIA(UC/L): I.OOE+CO CONSTAbT CONCEWRATION (YES.NO)? YES 

LFXFECI'RS). o.cm+oo TRY NEW GO&: OWE-M 

ECIiX Xn\TTY (CL's). OOOE+OO TExtEFRAME(YRS): 1000 ACCEPT.ABLE! INCREASE 

SOURCE-TERM LVFOFWATIOS ENCL*IEERtVG CO>?-ROL Lh’FORtL\TIOS 

I 00 IXFILT(FTIYR'R). OWE-00 

iLSGJ 500E-01 

lSSTX';TSOL~CECONC~~nONCUG.Z). O.OOE-00 LExGTH(F-f) jlliJ 

WlDTH(FT) 600 

IFFOLLOI~?NGDATA~NOTLlSED[NTHlSC~CLILAnON 
IS TIIERE A CLAY LMER LAYER n’ES$O)? 

~V.4Sl-E cH.4R4cTERlsllcs~ 

no 

MTLU.SOL[D-P~-\SECONC~TIOS @lGrXG), THEFOLLOWLNCDATAAFQ2NOTUSEDINTHlSCAL.C~~TION 

~~LTFOLLOUP;GP~\~TERS: HOWh4A,\YSL?3LAYERS(I-l0)? 3 

THIC'KXESS Fl-) 0 TOTALLCKNESS(LQ'TO30FT)(FT): I I) 

s,ATLR.ATlo?G RATE 0.6 SATLK4TION R4TE: 095 

POROSITY u 2s POROSITY. 02 

BIaLK DEXXfY(GCM'3) 15 Bl,~KDEXS~Y(GIChl"3): I.75 
Kd@?tG,. I ME-05 

TIIERE>T\'PEl LAYER(YES,%Ol? NO IS THERE A TYPE 2 LAYER (YES,WO)? NO 

LEFOLL@lCTNCD.~T;\.~NOTL'SEDCiTHISCXLC~~~nON THEFOLLOWiXGDA-fAARENOTlJSEDlNTHlSC.ALCLZAnO?J 

iA\' 11;l\Y SLBL-\YERS (I . IO)" 6 HO\VMANY Sb?BLAYERS(l -IO)? 5 
T.~V.THIC~~SS(LPTO30FT)(FT). 2 XE-01 TOT~\LC~liESSOIPTO3OFT)(F7): 20 

Tt?t-\TlOX FL\TE 095 SATLRAnONR;\TE: 1) I3 

ROSrT\ 02 PoRosrrY~ 03 

1.K DESSITY 1~; c-X(.;) I5 BL.LS DFNSITY(GlCM"3) I5 

IL SC;) , UOE.ui Kd(b'KG): I.t!E-05 

17X SOlL TOS;c ~,Xic; KG) II IMTIAL SOIL CONC. (MGKG): 0 

TlX\TEII WI'ER 

T-U S,~TI~~\TEDZONE~C~~SS.B (rn. 30 VERTICALSEEPAGE VELOCITY.Vzo(FT/YR): 0343 

RlZOXT:U SEEP:\GE VEL0ClTY.V (FTNR): I4 Y DO~~~G~a~~~A~IL~~nONR~n.qm."l'R) 0 

iL:SG) 5VIE-01 SPECIFY hSl24G DAETH(Computed from fomwlaiimputN0) 30 

R0Sl-n 0 25 MLXXGDEPTH.H(FT): 

RTICAL PISr'ERSl~TrY.Az(FT): 
30 0 

u oss3 TExfEOF PLhtT'ING STOP.pST(IZ..\RS): 0 

~:tiln~)Ci-Uf)ISPERSlVITY.~~:(FT): .I0 u AGEVRS). I) 

TERAL DISPERSI\TrY. Ay (F-l-): 1; j CONC ~LIPG~~~TGRO~W~7FRCLC[Z‘G.L) 0 

ll;ucosc i&L) 16P I DISTAXETOFL.: ml 

EIIICTED I;\II',\CTS: TlJQ?OF \L.1Q.ML\i(YR) 

S,\TI%,TED LAYERCONCENTRe~TlON: I GE-U? (l XX) 0 

FESC‘E LisE(‘C~si-ExTlaTlON. I.SjE-UG (L!G/L) Io4lU 



Verrkm 2.0 Ior mxlJ.0 9 5.0 BRO\YNdROOTEXV,RONhfENTAL 

:opyr,ghr ,996 SCREEX~GLEVEL EXCEL-CRYSTAL BALL T&WSPORT (Eclrat,] MODEL 

ITE: 

YVESTKATOR: 
I..,TE: 

NA;s SfanoNcEmE NJ’SJ pi 

SATURATED LAYER 

<FlLT!F-M'R): 0 E(Fi-J: 30 vzo (FTYRj: 0.1 

ENmH (rn. a00 GWQJ[I/DAtI: S.i7E-03 

.'IDTH IFn 000 Kd(L'K0): J.OOE+Ol 'SW V.(FTIyR): I480 Kd(LKC]: 

OROSIN? 03 SAlURAllON: I .OO Hg: 30 0000 RFTARDAllON~ 31 

OROSTPI'SAT LAYER. 0 2s THICKNESS(CI) 3000 EFF.POROStlY. 0.25 q(FT/YR) 

'ENSrri ?(Gxx3l IS DEC.AY(lmAYj: O.OOE+OO DISPERSIYfTY DECAY(INR) OOE+l 

ESSITY Gbt.~,C:CM3~: I 50 CBoCPPBI: I658,02 *2(m 0 09 

CUZ(pPE): o.ooE+w Ax(Fn 40 00 P&T(YEARS): 

ii;E IYEARS) 0 QIUDAYI OOOE+OO QZlL'DA,;\n. 517E+03 AY ml: 1333 DISTANCETOFL,~FI-I d( 

n!+lEIkTERV.ALfYRSl 20 SOURCEAREACONC(GblA) FENCE LINECOSC 

:L..tPSEDTl\lE- SRS LAYER 2IPPBb WGZ) luGlLl 

0 OOOE+OO I GE+02 O.OOE-00 
20 O.OOE-00 I.aSE-02 O.OOE*OO 
40 OOOE-00 I..¶SE-O: O.OOE+OO 
00 0.00E+o0 I.o4E+O? O.OOE+Ml 
80 O.OOE*OO I.oJE+Ot o.OOE-00 

IW O.OOE-IIO I .dlE-03 WQE+OC 
I20 OOOE-00 l.o3E-02 O.OOE-00 
IJO OOOE+OO I.a3E-02 OOOE+O 
100 OOOE+OO l.a3E-02 OOOE*OO 
180 OOOE+OO l.o3E-02 O.OOE+OO 
200 OOOE+OO I.o?E+O? OOOE'OO 
??O O.OOE*OO I .b?E*O? 0 OOE+oO 
?40 OWE-00 I.o?E-02 O.OOE+oo 
200 OOOE-00 I.d?E*O? O.OOE-00 
280 OOOE*OO I.olE.02 OOOE+M) 
300 0 OOEfOO f.elE*O! OOOE+W 
320 0 WE+00 I tilE*O? 0 00E+00 
340 O.OOE+OO I.olE*O? OOOE+OO 
300 OOOE+OO I.aOE*02 O.OOE+OO 
380 OWE*00 I.oOE-02 OOOE*W 
JO0 OOOE-00 I oOE-0: O.OOE+GO 
120 0 OOE*OO IoOE-O! O.OOEtOO 
J.lO OOOE-00 I SUE-02 OOOE+OO 
JO0 OOOE+OO I YE-02 0 OoE+W 
fU0 OOOE+OO l.SUE*O? OOOEaOO 
500 OOOE*OO 1.5RE-02 O.OOE+W 
$20 0 OOE+Oo 1.5RE-02 0 OOE*OO 
S.lO OOOE+OO l.SgE-02 O.OOE+OO 
500 O.OOE*00 l.588-02 O.OOE-00 
580 OOOE+OO I S7E-02 OOOE+OO 
000 O.oOE+oO I SiE+O? 0.00E+00 
020 OWE*00 l.S:E-02 OOOE+OO 
030 OOOE*OO 1.5x-02 OOOE+OO 
000 OOOE-00 ,.5oE-02 OOOE-00 
OUO O.OOE+OO I.loE-02 OOOE+OO 
700 OOOE+W I ?dE*O: 2.688-10 
-20 OOOE+OO I.bE*O? o.OdE.IO 
7.10 O.OOE+OO I.5SE-02 !.3IE-00 
-00 OWE'00 1.5SE*O? ?.??E.OQ 
780 OM)E+OO ,.55E-01 S..liE-Ou 
UOO 0 WE+00 I 55E*O? I.OoE.OX 
S20 OOOE+OO 1.5X*02 I.%E-OS 
*JO 0 ooE+oo IS-!E-0: ?oOE-OS 
800 OOOE+OO I ?4E-O? 037E.08 
180 OOOE+OO l.S.lE*O: l.iOE-07 
*oa OOOE+OO l.S3E-02 I U?E-07 
"20 OOOE'OO I53E-0: , O.lE.07 
"-IO OOOE+OO f ME*02 .i "OE.07 
%O OOOE-00 I ME-O: 7.7.IE.o: 
"X0 0 OOE-00 IXE*O: I 2OE.00 

I"00 0 OOE*OO f 52E-02 LSX-00 

\IASI\IIIkI OOOE+OO I.o5E-0: I ZGE-00 



.c~nn \‘mion 2.0 for Excel 4.0 & 5.0 

BROWN % ROOT ENVIRONMENTAL 
Iopy@t 1996 

1-N: NAVAL WEAPONS sT*noN. WALE w, 55 LWESTIGATOR: WYU DATE: I lU97 

B 

CtIEMICALCttllUCTElUSTICS f;ERA~DECiSIO~-LW~~GBOS 

E..POSLREPOKT:(UNDERS.FL) FL LEACHAl-ECONCE?X&ATION(YES.NO)' YES 

'OhT..L\[D;.A\T. A'uminum LNDERS: Undersource.FL~ Fencclme INPUrLEACK-\TECONCEN1RA1ION~GIL) O.CXX+X 

WATERCRlTERIA(UG/L): I.OOE+OO CONSTANTCONCEXlRATlON(YES.NO)? YES 

LeUF-LlFE(YRS), O.OOE+OO TRYhEWGOAL mvio 

PECFIC Acll~TrY (Ciig) OCOE+OO -iiMEFRIME(YRS). IO00 ACCEPTABBLE! INCREASE 

SOURCE-TERV LVFORhUTION ENGLNEERWG COXI-ROL LVFO&\L\TIO."I 

:C I 00 NFILT(FTJIR). 0 caE*oG 

:I ClKLi). 1.5OE+O3 

:OSST.QT SOL7ICECONC~TION(UQL): OOOE+OO LENGTH(n) 375 

IvaxH (Fly): 700 
~FoLLo~~~~DATA~NOTUSED~THISC~CL~A~ON 

IS THERE A CLAY LII\‘ER LAYER (\iES,VO)? no 
!C.-\SE cH21RAcTElusllcs: 
~~.~SOL~-PHr\SECOh'C~~~~ON (?vtGKG): THEFOLLO\~TNGDATXARENOTL~SEDNTHISCALCIJUT~ON 

C;PLITFOLLOIL'O*'GP~~~'IFRS. HOb'XLQiYSLBL-\YERS(I- IO)? 3 

mccGss (FT) 0 TOTALLCkXESS(UPTO30FT)(F7): IO 
SATERATION RATE 0.6 SATUR\llON FMTE: 0 95 

POROSITY. 0.25 POROSfTY. 0.2 
RI'uKDESSlT\'(GK\Z'3) 1.5 BL~KDENSITY(GICM"3): 1.78 

Kd([iKG): I.OOE-05 

5 TlIt:KE,\ TYPE I WYER(YES,h'O)? NO IS THERE A TYPE 2 LAYER (YES,VO)? SO 

ErE FOI.LO~\~~D,~TA~NOTUSED NTHSCXLCLZATION THEFOUO~~~GDAT;\~NOTL'SED~THlSC~\LCLII-\T[ON 

IC)iv \t-\%\I SLBL.4YERS (I _ IO)? 6 HOW'~X\-I' SUBLAYERS(I - IO)'! 5 
clT,UTtaC~~SSn,~TO;OF~)(FT): 210E~Ol TOT~V.~C~~SS~~TO30F~)(FT), :0 
;\TI-k.\TIONMTE 0 95 Sr\TML\TiON RATE. 0.13 
rIl;cN-r\ 01 POROSITY. 0.3 

.l.'Li i)ESSTTS iti C11.3) I.5 BIJIXDESSITY (GXXf"3) I.5 

.d :LhL;j I WE-05 Kd(LKG), I .OOE-05 

ilmx SOIL cow DwKG) 0 NlTL-u. son. CONC. (XGKG): 0 

ATIRATEll LAYER 

OT;US,~n7UTEDZO~~‘iEUCh7‘IESS.B (FT) 30 L'ERllCALSEEPAGEVELOClTY.Vzo(FT~R): 0343 

CRlZr~4T.-U SEEPAGE VEL0CII'Y.V (-FTf'IR), 2.625 DOWNGR-\O[ENT~AINFIL~TIONRr\rr,q(FT~R) 0 

dl,LKP((iI I5OE+03 SPECIFY hfKWG DAETH(Compukd from kxmulaifmputS0) 313 

OROSIT'I 0.25 XnMXGDEPTK H(Fl-) 300 
ER??r;UPISPERSl~lTY.~z(FT)~ 00953 TI?yfEOFPLI~B[NGSTOP.P9TCiE~S): 0 

:&~;iTLDL~~'-\L DISPERSIVITY.AK(FT): 100.0 AGE(YRS). II 

;\TERr\L DISPERS[L-lTY. A\y(Fl-): 33 3 CONC.NLPC;~~~~GROLMD\VA\TER.CUI:~~n, 0 

4TULC0NC (uqL) 17213.11 DISTAKETO F L.: son 

REDICTED IhIl’ACTS: TbfE OF Xt-1KLMLIf(YR) 

S,\TIR\TEDI.AYER CONCE?JTRAllON 1.71E+O1 (uG;L) 0 

FES'CELL\-ECONC'E?+lR~nON. 0 MJE*OO (L'G'L) I mu1 



I Vrrrbn 2.0 for Excel 4.0 9 5.0 BROW .GROOTWIROSClEXTAL 

:opyrIphl1996 SCREENMGLEVEL ESCEL-CRYSTAL BALL TRANSPORT (ECTnn) MODEL 

ITE: 

YVESTICATOR: 
IATE: 

NA;*Ns STATION. EARLE NJ.SS ~ 

SATURATED LAYER 

iFILTfFUYR1: 0 BO, 30 Vzo(FKYR): 0.3 

ESGTH(m. 375 GW 43 WDAY). 1.07E+03 

.'IDlH cm, '00 Ed(UKG): 1.50E-03 CWV.mNRI: 2.~3 Kd(lJXil 1st 

OROSlTY2. 03 SANRAllON: I .oo HO: 30.0000 RETARD.4TlON: 901 

OROSITYSAT LAYER: 025 'MICGNESS(FlI 50 00 EFF POROSITY: 0.25 q tFrNR1 

ENSrPi 2(0X31 1.5 DECAY(IIlJAY). O.OOE+OO DISPERSIVW DECAY(IWR]: 0 OE+i 

ENSITYGLiA(UC!.I31: 1.50 CBo(PPB) I7?E-01 Az(Fl-) 0 09 

CU2 (PPB), OOOE-00 .4X0: IOO.00 P&T(YEARS): 

KX I YEARSI. 0 QifL'D.AYl O.OOE+OO Q~WDAYI. I O-E-03 hYFl-i 33 33 DISTANCE TO F.L.,D 3x 

~SIEISTERV~LII'RS) 20 SOURCEAREACONC(G~tA~ FENCELINECONC 

LAPSEDTfiIE.YRS LAYER?lPPBl IUG/LI rwn, 

0 0 DOE-00 i.?:E-O-1 OOOE+OO 
20 OOOE+OO IXE&O4 0 oOE+oO 
40 OOOE-00 1.72E*od OOOE+OO ' 
00 0 OOE+OO I.?E*OJ OOOE+OO 
80 OOOELOO I.TIE-0-I OOOE*OO 

100 OOOE-00 I.i?E*0-I OOOE+OO 
120 OOOE*OO I.iZE*04 OWE+00 
IJO OOOE+OO I.ZE'0-I OOOE+OO 
IO0 O.OOE-00 I72EtO-I O.OOE*00 
IS0 OOOEtOO 1.72E+O-l O.OOEtOO 
200 OOOE*OO 1.72EiO-1 OWE*00 
220 O.OOE+OO I72E*O4 OWE+00 
240 O.OOE-00 I.:?E+O-l O.WE+OO 
200 OOOE-00 i.'?E*OJ OWE-00 
290 O.OOE+OO I?E+OJ OOOE*OO 
300 OOOE+OO I.:?E+O-l OOOE-00 
320 O.OOE-00 1.7?E*O-l O.OOE*00 
3.10 OOOE+OO I72E+OJ OOOE-00 
300 O.OOE+OO I i?E+O-I 0 OOE+oO 
380 OOOE*OO I.i?E+O.l OoOE+OO 
JO0 OOOE+OO 1.72E~O.t OOOE+OO 
CO OOOELOO I :?E*OJ 0 CUE+00 
UO OOOE+OO I ?E+OJ OOOE-00 
.I"0 OOOE+OO 1 ??EAOJ OOOE-00 
110 OOOE*OO I .7?E*0-1 0 OOE-00 
$00 OOOE+OO ,.?ZE-O-1 O.OOE*OO 
520 OOOE+OO ,.:?E-O-I O.WE+OO 
540 OOOE-00 I i?E-O-1 OOOE-00 
500 OOOE-00 I TE-O-! OOOE~OO 
580 OOOE-00 ,72E-OJ O.OOE+OO 
000 O.OOE-00 I.'?E'OJ OOUE'OO 
lJ20 OOOE*OO ,.::E*O.I O.OOE+OO 
010 OOOE+OO I.i?E-0-I OWE+00 
DO0 OOOE+OO ,72E-0.1 OWE-00 
OS0 0 ooE+oo I 7?E-0.1 0.00E.00 
700 OOOE+OO I.-2E*O.1 OWE40 
720 OOOE+OO ,72E-OJ O.WE-00 
7JO OOOE-00 I .'X-0-I OWE+00 
-00 0 oOE+OO , ::E-0.~ O.OOE*Oo 
X0 O.OOE+OO 1 72E-".I OWE+00 
S"0 OOOE*OO I 7x-n I OWE+00 
xx OOOE+OO ,::E-01 OOOE+OO 
SJO O.OOELOO ,.'?E.W OOOE+OO 
X.50 0.00E+00 Ii:E-01 OOOE+OO 
RSO OOOE'OO ,.i?E*Ol OOOE-00 
uoo 0 oOE+OO ,.72E*m O.OOE-00 
"20 OOOE-00 1,7?E-0.1 OOOE+OO 
".I0 0 WE40 I 7X-O-I OWE-00 
000 0 OOE*OO I.7:E'O.I OOOE+OO 
"SO 0 ooE+oo I 72E.0.1 OOOE+OO 

I oon OOOE+OO I.~ZE+Ot OOOE+OO 

IIASI~IUII 0 OOE’OO I.i?E+O.l 0 WE+00 



:CTran Version 2.0 for Excel -I.0 & 5.0 

BROWN Sr ROOT ENVIROS~IENTAL 

kpyright 1996 

ITE: NW*‘ WEAPONS sT*TION, EARLE NJ. ss L!ESTlGATOR: Ib-iU DATE: I;-97 

CHEhUCr\L CHARACTERISTICS ITERATIVEDECISION-MANX BOX 

ESPOSUREPO~T~(UNDERS.FL) FL LEAC~~CONCETU~TIONCIFS.NO)? Y-ES 

:O>-f,LUYNAXT Cadmium L?JDERS: Undersource. FL. Fenceline fNP~LEACH4TECONCENTRXlON(UGR) O.IXX)E-OC 
WATERCRlTERW(UGR): IM)E+OO CONSTAIG CONCENTRATION (YES.NO)? YES 

L&F-LIFE(YRS): O.OOE*OO TRY NEW GOAL: SOK,Q 

PECtFIC ACTl\TfS (Ci&): OOOEiOO T&IXFRXMED’RS)~ IO00 ACCEPT.ABLE! NCRFXE 

- 

SOURCE-TERhl LNFORMATION ENGLIEERL~C CONTROL tNFORUATIO?I 

:C I 90 NFlLT(FT/YR) 000E-00 

:I (L KG) 750E-01 

‘(0NST.&\J SOlRCECONC~TlOS~G,Z) 0 OOE-uo LExGTH(n-: :75 

WDTH (-Fn: 7al 

~iEFOLLO\INGD,4TA,~SOTUSEDDITHlSC.~CL~~ZTION 
IS TIjERE A CLAY LIXER LAYER (YES+“iO)? 

I’.‘ASTE CH,!&uX-ERlSTICS: 

no 

~~~TL%SOLID.PHXSECONC~~TION (MGKG): 7HEFOUOWINGDATAr\RESOTUSEDru’THISC~CLZATION 

~~LTFOLLO~\‘ZVGP.~~\lETERS. HO\\i~W”iYSL~Lr\YERS(I-IO)? 3 

THlCbXJSS (FT’j: 0 TOTALTHICKh%S(UPTO30FT)(FT). IO 

S-\TlR-\TlOS KATE 06 SATLR4llONR4lE: 095 

POROSITY’ 0 2s POROSITY: 0.2 

BLZKDENSlT\‘(GCM^3) 15 BlJXDNSlTY(GiCM”3): 1.78 
Kd(LKG): I.WE-OS 

5 TI1ERE A TYPE 1 LAYER (YEXVO)? SO IS TIIERE A TYPE 2 LAYER (YESJO)? SO 

HZ FOLLO~~GDAT,4~NOTL’SED~THlSCXICULA\TION THEFOLLOWbiGDATAARESOTUSEDNTHlSCMCL-L;\TlON 

O~V.\L..!&Y XBL-\YERS (I . IO)” 6 HOWhbWi SUBL-\YERS(l-IO)? 5 

0T.-ILTFIICKXSS fiPTO30FT)(FT): XOE-01 TOTALlHlChXZSS@PTO3OFT)(FT): 70 

iTLX-\TlOS RATE 095 s.4mz4nos IWTE, u I3 

OROSITY u 2 POROSITY, II 3 

! uc rxssrn. I!; n.l-;) 15 BLIKDENSTTY(GiCXI”3) I.5 

A I?- Xii, I UUE-u5 Kd(lJKG): I cm-u5 

iITi.kL SOiI COS(‘ fili;XG) 0 NlTIXSOfLCONC.(hlGKG): 0 

AT1-RATED LAYER 

OT.U S.ATl.~4l-EDZO?Z THlCkXXSS.B (Fl-) 3U ~HRTIC~SEEEPAGEVELOC~.Vzo(F~~R). 0343 

OFXZO>TAl.SEEP.XE VEL0ClTY.V (FTNR): 1615 DO~‘NG~IENT;UZEA~~IL~4~ONfi-\TF.q(TT,~R) 0 

d Iill KG) 7 5OE-01 SPECIFYMiXhZ DAE~f(Compu~rdfromiormuiaiiinpurNO) 31) 

:JRosiTs. u IS hlISlh’GDEPTH.H(FT): 
FRT!I‘;U. DISPERSI\-iTY. Az(FT). 

30.0 
0 ass; T&fEOFPLhU’INGSTOP.P.~T~E,\RS): II 

:IStiITIJIN;V DISPERSl’JTY..~x(FT): IlW 0 ;\GE(YRS): 0 

Il-E&\L DISPERSI\TTY. Ay(FT): _ 333 CONC N L~G~\D~GROL~lW,\T~R.C~(UGX) u 

*nL.\LCONC. (ugL). 451 DISTAKETO F.L.: jSM1 

HEDICTED L\IP,\CTS: TIStE OF hLX\Jhn’\t~R) 

S~\TIa-\TEDI..-\‘I’ERCONC~~R4710N: 4 5 I E-W (ImL) 0 

FES’CELCiECOSCE~~~~TION 0 IOOE-IH) (l;G:l.) I uuu 



I Yrrs*n 2.1) rer Exc4 4.0 s 5.0 BRO03 & ROOT MVlRONMENTAL 

~opyrlghr ,996 SCREEWNGLEVEL ESCEL-CRYSTAL BALL TRANSPORT (ECTm) MODEL 

SITE: 

NVESTICATOR: 
IATE: 

‘A; sA”N.Ey-5 ~~ 

SATUR-\TED LAYER 

NFILT(FT"iRI: 0 

.ENGl'H[F!I 175 

YlDTH (rn: 700 

'OROSITY 2: 0.3 

'OROSITYSAT LAYER: 0 25 

IENSTTY 2v.XLI.1) IS 

)ENSITYGIIA(G/C1131. I 50 

\GE ,YE.\RS) 0 Ql(L'DAn: 

Tl>lEhTERV.AL,YRS) 20 

lLAPSEDTihlE-YRS 'LAYER2rPPBI 

0 O.OOE+OO 
20 OOOE+OO 
40 OOOE+OO 
00 0 OOE*Oo 
80 O.OOE+OO 

I00 OOOE-00 
I20 O.OOE+OO 
I40 O.OOE-00 
IO0 O.OOE*OO 
180 OOOE-00 
200 OOOE*OO 
220 O.OOE+OO 
240 O.OOE+OO 
200 OOOE+OO 
280 OOOE+OO 
300 O.OOE.00 
320 0 OOE+oO 
340 0.00E*00 
300 OOOE*OO 
380 OOOE-00 
400 OOOE+OO 
120 OOOE-00 
J-IO 0 OOE*OO 
JO0 OOOE*OO 
4.50 0 oOE+OO 
$00 OOOE-00 
520 OOOE~OO 
I40 OOOE+OO 
COO O.OOE-00 
?80 OOOE-00 
000 O.OOE+OO 
020 OOOEtOO 
040 OOOE*OO 
000 O.OOE+OO 
080 0.00E*00 
-00 OOOE+OO 
20 DOOE*OO 
-20 OOOE-W 
-00 OOOE+OO 
X0 OOOE*OO 
$00 O.OOE-00 
ml 0 OOE+OO 
8.10 OOOE+OO 
800 0 ODE+00 
880 O."OE+OO 
""0 OOOEeOO 
020 OOOE+OO 
U.10 0 WE-00 
000 OOOE*OO 
WO OOOE+OO 

,000 0 ooE+OO 

B cm: 30 Vzo(FT5'R): 0.3. 

GWQ3(LIDAY): l.O7E+03 

Kd(L'KG): 7.5OE+Ol G\t’ v. (m/YRJ: 2.u Kd(UtX): 

SATURATION: I .oo H Pi-J: 30 0000 RETARD.ATION. 4: 

THIC!iKESS(FT): 30.00 EFF.POR0Sil-Y. 0.25 g m"iRI : 

IJECAY(liDAn: 0 00E+00 DISPERSIVII-Y: DECAY(I/YR): OOE*( 

CEo(PPB): 4.51 E+OO AZ (Fn 0 09 

CU2(PPB): O.OOE+Oo AY WI-J. 100.00 P&T(YEARS): 

OOOE+OO Q~(IJDAY-, I07EtOl Ay tm 3333 DISTANCE T0F.L (Fll 350 

SOURCEARE.~CONCG'.lAl FENCELNECONC 

OJlXL, (ux;/L, 

45lE+OO 0 OOE+lla 
fSIE+OO o.OOE+00 
JSIE-00 OOOE+OO 
JSIE*OO O.OOE+W 
4.50E-00 O.OOE+W 
J.SOE-00 OWE+W 
J.%E-00 OOOE+W 
4.40E+OO OWE+00 
.!.SOE-00 OOOE+OO 
-I SOE-00 0.00E+w 
JSOE*OO 0WE.W 
4.49E+OO O.OOE+W 
44uE.00 O.WE+W 
J.tUE+00 OOOE+OO 
44oEcOO OWE+00 
44OE-00 OWE+W 
44uE*OO OWE+00 
4.4oE-W OWE+00 
448E+W OWE+00 
J&E+00 OWE+00 
d.ISE*OO O.OOE-00 
44.SE-00 OOOE+OO 
-I.dSE*OO OOOE+OO 
4 ~sE*oo OOOE+OO 
.lJ8E*OO 0 ooE+oo 
J.48E-00 OOOE+W 
J.JiE-00 OWE+00 
-1,J‘E+OO O.OOE+OO 
147E*OO O.WE*OO 
4.!7E-00 O.WE*OO 
447E+OO OOOE+OO 
447E-W OOOE+OO 
.I JX'OO OOOE+OO 
J.IoE-00 OWE+00 
4JdE-00 O.WE+OO 
J4oE-00 OOOE+OO 
11oE*OO O.WE+OO 
44oE*OO OOOE+OO 
4..loE-00 O.WE+OO 
4 4oE.00 OWE-00 
JGE+OO OOOE+OO 
JJSE-00 OWE+00 
4J?E+OO OOOE+OO 
.bI?E-00 OOOE+OO 
.I 4x-00 O.WE+W 
445E*OO OWE+00 
4 .IE+OO OOOE+OO 
4.44E*00 O.WE'OO 
4 .I.IE+OO OOOE-00 
4 -t.IE*OO O.WE+OO 
JJfE+OO OOOE+OO 

kI.~SI>IUhl , OOOE+OO J5IE.W OWE+00 



CTnn Vcnion 2.0 for Excel 4.0 & 5.0 

BROWN 2% ROOT ENVIRONMENTAL 
Copyright 1996 

ITE: NAVAL WEAPONS sT*mx EARCE KI, 55 WCXSTIGATOR: WW DATE: I .2'97 

CHEMICAL CHARACTERKITCS ITEFZATWE DECISION-MAKING BOX 

EXPOSUREPO~T:(UNDERS.FL) FL LEACHATECOKENTRATlON(YES.NO)? !-ES 

Iron UNDERS: Undcrsowcc.FL: Fcncclinc JNP~LEACHQECONCENTRATION(UG~L) O.a3oE-00 

WATERCRlTERLA(UG/L): IOOE+OO CONSTMCONCENTRATION(YES,NO)? !-ES 

XLF-LlFEC(RS). OOOE+OO TRY mw GOAL. =D:D[v;O! 

PECE=IC.xTl~TrY(Cup). O.OOE+OO TIME FRAME(YRS): IO00 ACCEPT.ABLE! IMXEASE 

SOCiRCE-TERI~ILVFOR~WTIOS ENGWEERb'GCO~-l-ROLLTFOR~LATIOS 

loo IXFlLT(FT/"rTQ 0 OOE-00 

:;(LKG) ?.1OE*O? 

'ONST.~\~SOL~CECONC~~TION(L'GiL): O.OOE*OO LEXGTH (IT) 375 

\c-IDTH 0: 700 

-HEFOLLO\~~GDATAXRENOTC;SED~NflSC~CLZ.~nON 
ISTHEREACLAYLLYERLAYER(YES+~O)? 

WriE cH-iRAcERlsTIcs: 

no 

IXITLUSOLID-PHXECONCEMXATION (MGrKG): THEFOUO~~'&'GDATAARENOTUSEDWTHlSCAKbUTION 

KPL~FOLLOIbTNGPARUiETERS. HOWM,~\TSUBLAYERS(l-IO)? 3 

lWSXESS (FT) 0 TOTALTHIC)I?IESS(lJPTO30FT)(FT): IO 

S.ATLTLAnoN RATE. 06 SATuR~llON RATE: 095 

POROS!T\ 0.28 POR0SIT-f. 02 

aLLi; ~txm~(cicw3) I.5 BlJLKDESSTTY(GICM"3): 1.7s 

Kd(UI;G): I.WE-05 

iTHEKEAT~PE1 WYEH(YES~~O)? SO IS~EREAT~PEZLAYER~'ES,~O)? SO 

~;eFOLLO~L~GD,~TAARENOTUSEDD\iTHlSC~C~~AT[ON THXFOLLOV.~GDATAARENOTUSEDNTHISCALCL~ATlON 

C)W Ii.43' SLBL.-1YERS(I - IO)? 6 HOWhUNYSbBLAYERS(l-IO)? 5 

OT.~T~C~~SS~~TO30FT)CF~). 120E-01 TOTALTHlC~~SS(UF'TO30FT)(FT): 20 
ATI X.ATlON RATE 095 s.~mnosRm 0 13. 
I)ROS~\~ 01 POROSITY: 0 .: 

ix I)EsSlTY kxM'1) is BLUDDENSlTYiGiCM"3) 15 

I .OOE-II5 Kd(UKG)' I cm.05 

JTL.U. soa co\:c \&lCi.KG). 0 IMl-LU SOIL CONC. (t&KG) I) 

r\TI'iUTR-)LA\YER 

DTAL SAlI7t-\lEDZOXZ'IWCKh~SS.B (FT): 30 VERTICALSEEF'AGE VELOClTY.Vzo(FTNR): 03-13 

ORJZOhT:\LSEEPAGE lZLOCITY.V (FTriR). 1.6X DOWNGRr\D~~AIM~~nON~~.q(FTPIR) 0 

d IL KG) ?.IOE*OZ SPECIFY hIL\NG DAETH(Computed from formula ilinpul NO) 30 

:3ROSIT'I 0.2 SUXEX3DEPTH.H(FT) 300 
ERTl(‘.U IXSPERSIViTY. Az (FT): ooss3 TIMEOFPL~fPPKGSTOP.PST(YEARS): I) 

:)N(;ITLDfS.-U. DISPERSI~TI'Y. Ax (FT) ILWO AGEC1'RS) II 

-\TERAL DiSPERSI\TrY.Ay(FT): 333 COSC.INLPGRXJlENTGROUNDWATERCU2(UGZ) I) 

.'IT!.U.CONC (ug'L) 23714 IS DISTX2KETO F.L.: 3500 

REDICTED I.\fP,\CTS: TIMEOF 1lASlhK1l(YR) 

S~\TI~~TFDI.AYERCONCENlfUT[ON: 2.376-o-1 (m/L) 0 

FESC’E LlXX('OSCE~lXATION 0 OOETCQ (L!CX) IlUll1 



I vudm 2.0 &Jr Exd 4.0 a 5.0 BROW & ROOT ENV,RONME*ITAL 

:opyri#~t 1996 SCREE%MGLEVEL EXCELCRYSTAL BALL TRWSPORT (ECTnn) MODEL 

ITE: 

VVESTICATOR: 
NTE: 

NA;-Ns STAnoN.EARLE NJ*SS ~ 

SATIIRATED LAYER a-?_’ 

<FILT(FWR): 0 BC=l-l 30 Vzo (Fl7t.R): 0 34 

ENGIH (m 3i5 GW Q3 (L’DAYI I “iE+“? 

JDlH Irn, 700 Kd WKG): 2.?“E+OZ GW V. (FWRJ 2.d3 Kd (L’KC): 2? 

0ROSrl-Y 2. 03 SA-ruP.AnON: I .x3 H FTJ: 30 00”” RETARDAllOt II? 

0ROSlI-Y SAT LAYER: 0 2s THICKNESS (F-l-‘: 30.00 EFF. POROSKY 0 2s q V’I’RI : 

IENS~ 2 iG’Cht3) 1.5 DECA1’(IiDAY): 0 “OE+“O DISPERSIVITY OEChY(IIYR). 0 “ET” 

ENSITY GMA (GjiChl3) 1.5” CBo (PPB): 2.37EcO.l AZ m: 0.09 

CU? (?PB): “.“OEt”O .+.u tm: 100 “0 P&T (YEARS): 

\tiE cYE.ARSI: 0 QItUOAL? 0 ““E+“” Q2 IL’DA17’ I ox+03 .Aylm 33.33 DISTANCE TO F.L. cm, 3?” 

IXIE IhTERVhL (7’RS) 2” SOURCE AREA COW (GMAI FENCE LIKE CONC 

:L.+PSEDTlnhlE . YRS LAYER ZPPB) (UGJL) (W/L) 

0 0 “DE*“” 2.37E*“J 0 ““E+“O 
20 0 “OE*“O 2 37E4J “.““E+“” 
JO 0 “OE-00 ?.3iE+“4 0 ““E*“” 
00 0 OOE-“0 ?.37E+“.! 0 oaE+oa 
80 0 “OE+“O 2.37E-“4 0 ““E+“” 

100 0 OOE-00 2 37E-“4 “.OOE*“” 
I?” 0 ““E+“” 2.37E+o-l o.o”E+“” 
11” “.““E+“” 2.3iE+OJ “.“0E+“” 
lb” o.oaE+oo ?.37E+“J 0 “OE+“” 
IS0 0 “OE-“0 2.37E+“J “.““E+“a 
200 0 ““E-0” 2.3iE*O4 O.OOE*OO 
22” “.““E*“0 2.37E+OJ 0 ““E+OO 
240 0 “OE*“” ?.37E+“J 0 ““E+“” 
20” 0 ““E*O” 2.37E+OJ 0 “OE+“” 
28” 0 ““E+“O ?.37E+“4 0 “aE+“” 
3”” 0 ““E+O” 2.37E*“J 0 ““E*“” 
32” 0 ““E+“” ?.37E-“4 0 “OE+“o 
310 0 “OE*“” 2 37E-“.I 0 ooE*“” 
300 0 ““Ed”” 2.37E*0.8 0 O”E+“” 
38” 0 “OE-0” 2.37EcO-I 0 ““E+“” 
JO0 0 OOEL0” 2.37E+O.I 0 ““E’“” 
ml 3 ““E.00 2 3iE+“4 0 “OE-“0 
-!.I0 0 O”E*“” 2.37E+“J 0 ““E+“0 
JO” 0 ““E-0” 2 3x+01 0 OOE-“0 
1s” 0 ““E-0” 2 37E*“-I 0 “OE+“” 
100 0 ““E-00 ? 37E*0.8 0 “OE*“” 

520 0 OOE”“0 Z.StiE+“J 0 “OE+“” 
540 0 “OE*“” 2 hE+OJ 0 OOE+“” 
50” 0 ““E+“” 2.30E+0.l “.““E+“” 

58” 0 ““E-0” 2.3dE+“J 0 ““E+“” 
00” 0 “OE+“” 2.3tiE+“J “.“OE+“O 
02” 0 ““E+“O 2 3dE+“J “.“QE+“” 
cm 0 ““E+“O 2.3iE+“J 0 ““E+“” 
O”O “.“OE-“0 2.3oE+OJ . 0 “OE+O” 
OS0 0 OOE+“O 2.3dE+O-I 0 “OE+OO 
7”” 0 “OE+“” 2 3eE+“-l 0 “UE+“” 
:20 0 ““E+O” 2.3oE+O.l 0 ““E+“” 
7JO 0 ““E+“” ? 3dE+“J 0 “OE+“” 
-no 0 ““E+W 2 3oE+“, 0 “OE+“” 
780 0 ““E+“” ?.3oE*“4 “.WE+OO 
800 0 ““E+“O ?.30E-“4 0 oOE+OO 
RX O.“OE+“” ?.3eE+O-I 0 ““E*“” 
XJO “.OOE+“O 2.30E+04 “.“OE+“O 
so0 “.“OE+O” ?.3aE+OJ 0 ““E+“” 
ss:so 0 OOE-“0 2 3oEsOJ “.O”E+“O 
000 0 O”E+“O 1.30E+O4 “.“OE*“O 
TO 0 ““E+“” ?..?dE+“.l 0 “0E+00 
wo 0 “OE+“O ?.ZoE+Ol 0 cmE+OO 
%O 0 ““E+“O 2.30E+O.l 0 O”E+“” 
QUO “.““E-“0 2.3oE+O.I 0 “OE+“O 

,000 0 ““E-00 2.3aEt0.I 0 ““E*0” 

II..\xI~IuII 0 ODE+00 ?.37E+“.l “.00E+“” 

f-7 

f-i 



:CTmn Vcnion 2.0 for Excel 1.0 % 5.0 

BRO\VN Sr ROOT ENVIRONMENTAL 

23pyri-$t 1996 

XrE: NAVAL WEAPONS srb.TIcw E4RLE NJ. s5 INVESTIGATOR: wYu UATE: I."-97 

CHEJfiCAL CHARACTERISTICS ITERATIVE DECISION-LL\KINC BOX 

EX’OSLRE POM: (I;NDERS. FL) FL LEACHME CONCEb~TlON (YES.NO) 7 ‘I-ES 

:OST.UINANT Nickrl UNDERS. Undersource.FL: FencrIme lXP~LEACHATECONCEXlRAnON(UG~) u oooE+uO 

WATER CRITERIA (UC/L): I .ooE+oo CONSTAN-I CONCENIRATION Q’ES.NO)? -l-Es 

LALF-LL=E(YRS). 000E+00 TRY NEW GOAL =DD[V'O' 

iPECIFIC.Acn~"iTY(c~~~: O.OOE-00 TMEFRAME(IXS): 1000 ACCEPTABLE’ &CREXE 

SOURCE-TERM INFORtUTION ENGIiiEERINC COhTROL LvFORhWTION 

cc. I 00 INFILT(FT!YR), n UOE-00 

:I (LKG) 6 50E-01 

:OS;ST,&\T SOLXCE CONCEXTR.aTION (r;Gk)’ 0 UOE-on LENGTH (T’T) 375 

IVIDTH (FT): 7130 

I-HZ FOLLOWNO DATA ARE NOT USED N THIS CALCLZATION 
IS THERE A CLAY LLYER LAYER (yES.NO)? “0 

\V.ASTE CHARzKl-ERISTICS: 
L~T~IALSOL~D-PHASECONCENIR-\T~~N (MC/KG): ~~Fo~o~~~GD~\T~~N~TusED~TH~s~;\L~UL~\~~N 

KPLTFOLLOI~-KGP.A.R&!MERS: HOWMWY SUBWYERS(I - IO)? 3 

THlC.KhESS (IT): 0 TOT.AITHlCK'~SS(UPT030Fl-)(FT): IO 

S.-\TXR.ITIONR-i~ 06 SATLRAn0NRAl-E: 0.95 
POROSiTY, 0 2s POROXTY: 01 
BLiKD~SlTY(G!CM"3) 15 BLZK DENSlTY(GiCW3): I 7x 

Kd (L’KG): I.WE-05 

S TIIERE A TYPE I LAYER (I’ESSCO)? NO IS THERE A TSPE 2 LAYER cI’Es+I’O)? NO 

THEFOLLO~ZVGD~T~\~OTUSEDINTHlSC.~CLZ~nON -~~FOLLO~INGDATA.~RENOT~EDIN~~~AL.~LZ.A~O~ 

(OWXt~\~SL~L-\~~RS(l- IO)" 6 HOWWWY SUBUYERS(I-IO)', 5 
‘OT;V.~C~~SSnPTO30FT)(FT), Z.IOE-01 TOTALVffCWESS(WTO30FT)(FT): IO 
iATl.RAXOS RATE 095 SATL’R-\TlOS R4l-E 0 13 
‘ORl~iSTT\ 03 POROSITY. 03 

31 LK rEssrrY (G CM’;) I5 BLILK DENSITY (GlCM*3) 1.S 

;d t(LK:i;i I OcIE-05 Kd &KG): I OUE-05 

SITLU SOIL cost &4G,KG)~ u l?XIIAL SOIL CONC. (MGKG): 0 

;,\TCK-\TFD LASER 

‘OT,AL S.ATl,?tllED 20&E THICKXSS. B (-FT) 311 \?FRTIC~SEEP~GE\;'ELOCITY.Vzo(FT~R): 0 343 

~OIZ1ZO~~.-VSSEEP~GELFLOCTTY.V (FT/YR). 2 615 DO~~~G~~~~RE~~~[L~nON~~.9(FT~R) n 

:d(L,KI;) 6 SIJE-I~! SPECIFY XiIsNG DAETH (Computed from formula tfinput NO) 30 

‘OROSiT\ u 15 !xllSNGDEPTHaH@T) 300 
,ZRTlI^Al. DISPERSI\lTY.&(FT): 0 USS3 llMEOFPlAlPNGSTOP.PST(YEARS): u 

.O:i<;m+TIlSAL DISPERSl\nY. k(FTJ: Iixlil ;\GE(YRS): 0 

ATEKAL DISPERSl\-lTY. Ay(FT): _ 33 3 CONC. IN L~GlbUI~ GROU8DWr\TER.CU2 (uG.1) u 

\1n.u CONC (ugL). 47.83 DISTANCETO F.L: j%4 

‘REI)ICTEI) I.\IJ’ACTS: TIMI OF lt.XXXl,\( (YR) 

St\ll RATED L..\YER CONCEh’TR.\TlON. 4,78E-OI fl:G!L) 0 

FEL’C’E Lb2 C‘(lNCEYTR4TlON 0 ME-M (IJGL) I wo 



I vrn,an 2.0 Ior Excel 4.0 a 5.0 

:opyriRhf1996 

iITE: 

BROU3 &ROOTE~~'IRONMENTAL 

~~RE~~GLEvEL EKCEL~RI'ST.U BALL TRAWPORT (echo) MODEL 

NVESTIGATOR: 
MTE: 

SATUIL\TED LAYER 

Bn: 30 Vzo(FTPR~: 0.3. VFILT(mq): 0 

.ESbiim~ 375 

rlDTH P-": 700 

OROSlTl.2. 0.3 

OROSITYSAT LAYER. 0.3 

IENSITY ? iGCM3): 15 

ESSITY G.\tA IGiChi3) 1.50 

IGE(YEARS) 0 1 rLm*n: OOOE-00 

Tlh!EILTER\'ALiYRS 

:LAPSEDllllE. YRS 

2c 
4 
O( 
EC 

IOC 
12C 
110 
I.30 
180 
200 
220 
210 
200 
2RO 
300 
320 
YO 
300 
380 
400 
420 
430 
.I00 
PO 
(00 
520 
IJO 
500 
580 
000 
02C 
OX 
0°C 
08C 
‘OC 
::(I 
'JO 
'00 
'80 
800 
S?O 
R.10 
SO0 
X80 
QOO 
020 
wa 
%O 
US0 

,000 

\I;\SISlU\I 

20 

.AYERZlPPI 

0 ooE+oo 
0 00E+00 
OOOE-00 
OOOE-00 
OOOE+OO 
O.OOE-00 
0.00E+00 
0 OoE+oo 
0 00E+00 
O.OOE+OO 
OOOE+OO 
OOOE-00 
OOOE-00 
OOOE-00 
0 00E-00 
0 OOE-00 
OOOE+OO 
OOOE+OO 
O.OaE+Oo 
O.OOE'OO 
O.OOE+OO 
0 OOE-a0 
0,00E‘00 
OOOE*OO 
OOOE-00 
OOOE*OO 
0 ODE-00 
0.00E+00 
OOOE+OO 
O.OOE+OO 
OOOE+OO 
O.OOE+OO 
0 OOE+Oo 
OOOE+OO 
0.00E+aa 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
0 00E*00 
0.00E+00 
O.OOE?OO 
OOOE*OO 
0 oOE+Oo 
OOOE-00 
OOOE+OO 
a OaE+aa 
0 OOE+"o 
0 OOE+Oa 
0 OoE'ao 

0 OOE+Oo 

I 
1 

[ 

( 

C 

I 
C 

s 

GWQ3(UDAY) ,.07E+Ol 

<d(L'KG). d.SOE+OI GWV.(F,-/YR) 2.63 Kd(L'KG). c 

iATLWATlON: I .oo Hn: 30,OOW RETAROATlOiv 35 

HICKSESSO: 30 00 EFF.POROSm 0.25 q(FTflRl' 

)ECAY(I.DAYJ. OOOE+OO OISPERSIViTY: DECAY(VYR): 0 OE-C 

:Bo(PPB) 4.788+0, .A2 cm: 0.09 

:UZ(PPB) O.OOE-00 ti(Fl-J: 10000 P&T(YEARS): 

)2 (UDAV ,.07E*OJ Ay(m 33.33 DISTASCE TO F.L,tFn: 350 

;OURCE AREACONC(GLi.A) FENCELNECONC 

lUGILl wcn, 

J 78E-01 
J.:BE-OI 
J.iSE*OI 
J-SE-Ol 
J.78EA01 
4 iv+0, 
4 7x-0, 
4.7iE+Ol 
4 iiE.0, 
4.7iE*OI 
JIBE-01 
J,7oE*OI 
didE-01 
J.ME4I 
47oE-01 
47oE*OI 
-175E*Ol 
.I 75E*Ol 
475E-0, 
*1.75E-01 
J'5&-01 
47?&-01 
171E-0, 
J.i.IE-01 
J.:-IE-01 
4.7JE-01 
4.7-E-0, 
47JE*O, 
J73E*OI 
J73E*O, 
473E-01 
J.73E-01 
J73E-01 
J73E-01 
4.72E'01 
JR&-OI 
4 l?E+oi 
J.i2E-OI 
4.72E~Ol 
4'2E~Ol 
471E*Ol 
J.71E-01 
4.71E-OI 
J.?IE-01 
I.ilE+Ol 
47IE+Ol 
470&*01 
4.TOE4, 
.I 70E*0, 
J.?OE+OI 
-I 70E-Ol 

O.WE*OO 
O.WE+OO 
0 wE+W 
OWE*00 
OOOE*W 
O.WE+OO 
OWE+00 
O.WE+OO 
O.wE+ac 
O.OOE+OO 
OWE+00 
OWE+aO 
OWE+00 
OWE+00 
OCOE+OO 
OWE+00 
OWE40 
OWE-00 
OWE+00 
OOOE+OO 
O.WE-00 
OWE-00 
OWE+00 
O.OOE*OO 
O.WE+OO 
o.wE*oo 
OWE+00 
OWE-00 
OWE-W 
owE+aa 
O.WE*w 
OOOE+OO 
0 WE+00 
ooof300 
0 ooE+oo 
0 WE'W 
OWE+00 
0 WE+00 
OWE+00 
OWE+00 
OWE+00 
O.WE+OO 
0 OOE*OO 
0 OOE+OO 
O.COE+OO 
0 WE+00 
O.OOE+OO 
0 WE+00 
OOOE-00 
0 WE*00 
O.WE.00 

.I xx+Ol O.wE*00 



:CTran Venion 2.0 for Excel&O & 5.0 

BROiVVN SC ROOT ENVIRONMENT.AL 

Iopyright 1996 

,JTE: P4Aw.L wEAPoNs SI/\TION. EARLE NJ. 55 Ih7'ESTIGATOR: Lb7 u DATE: I 0'9 7 

CHE.\IIC\LCHARACTERISTICS ITERATIVEDECISION-hlAKL~C BOX 

E..~OSlJREPOiNT:(LXDERS.FL) FL LWCtt\TECONCFIU'ITWnONCIES.~O)l YES 

:o:~l.a4l?uxr Nmgancse b%XIERS: Undersource,FL:Ftncellnc INP~JLEACHATECONCE~~TION(UG~L) OCOOE+OO 

WATERCRITERLA(LJGiL): I.OOE+oO CONSTANTCONCFZNTRAnON(YES.NO)? YES 

LALF-LFE(TRS,): O.OOE-00 TRY NEW GOAL. tDIViOl 

PECffICACTI\;TTY(Ci/S): O.OOE+OO TIMXFR4ME(YRS): 1000 ACCEPTABLE! NCREASE 

SOURCE-TERMWFORMATION EIYGLVEERDI'GCO~~ROLMFOR\L~TION 

:5 I 00 tNFILT(FTriR): IOOOE+OO 

:l,l);G) 5 ooE+ol 

'ONST.-\~lSOLRCECONC~~RXTIONCU~~L): O.OOE-00 LENGlH(FT): 375 

wIDlH f.iT): 700 

~FOLLOU'LL'GDAT~~NOTUSEDCU'THISC~CL'L~TION 
LSTHEREACLAYLMERLAYER(YES+XO)? 

W'hSl-E cw.RuTrERlsTlcs: 

"0 

MTLALSOLID-PHASECONC~nON (?xKXG): -~HEFOLLOWNGDATAAF~ENOTUSEDI?J~H~SC..UCLXA~~N 

~~LTFOLLO1\ZVGP~~~MRS. HOWMANYSUBW'iERS(l- IO)' 3 

TIUCiXTSS ITT) 0 TOTALTHK0JESS(LT'TO30FT)(TT) IO 

S.ATL-FXTlOSRATE 06 SATLJP.AnON~lE: 095 

POROSIT) 0.28 POROSITY: 0.2 
9L~KDExsITY(Gc.w3) IS BlJLIDENSlTY(GICM"3): 17x 

KdfJAG): I.DOE-115 

jTIIEREATYPEI LAYER(YES,NO)? NO ISTHEREATYPEZWYERC;ES,NO)? NO 

HEFOLLOI~~GD.~TAXRENOTUSED~~SC~CL~~~N THEFOLLO~~~GD~TTA~NOTuSEDDi~SC~\LCLL-\nON 

'01\; hWNY SLBLAYERS(I - IO)? 6 HOWhtQY SuBLAYERS (I . IO)? 5 

OTALTHJCKXSS(LF'TO30FT)(FT) ?.1OEAOl TOTALTHlCh~SS(L~TO30FT)(FI-): 

ATlR.-\TlON RATE 
20 

0.95 SATLRATiON RATE: 

OROSIT‘I 
a 13 

II z POROSlTl 03 

ILLi; MSSITI'iti~Chi‘3) IS BuLK DENSITY(GICM"3) 15 

d IL'<ii) I OOE-05 Kd(L'KC). I.ME.05 

irniLsorLCosC ~IGKG)~ 0 NITL-V. SOIL CONC. (?vtG/KG): 0 

ATLXATEDLAYER 

3TV.S.~n,~~~DZO~~UF'ITUC~~SS.B (FT) 30 LZRnCrV.SEEP.-\GEVELOCTTY.Vzo(FT;?R): 0.3-13 

OF'.tZOh-T.-USEEPXGEVEL0ClTY.V (FTIYR): 2 62X DO~C~GFL-\DIENT~AfMIL~TION~~.qIFT~~R) 0 

d&KG) SOflE*Ol SPECIFY hUXNG DAJ?X(Computrd from lormulaifmputS0) 30 

DROSITY 0 2s M?XNGDEPTH.H(FT): 
ERTICX DISPERSl'vTl'Y. Az(F(FT). 

30 0 
0 OS83 T!XXOFPCnBINGSTOP.PST(YEARS): 0 

~~i(XTLD&\L DISPERS~TTY.Ax(Fl-)): IO0 0 AGERRS). 0 

-\TER.\L DlSPERSl~-lTY.A.y(FT) 333 CONC.[NLPG~CENTGRO~W,\TERCI~(UGIZ) 0 

JTLALCONC'. (~92): 302 DlSTrLUCE TO F.L.: jSOll 

RFJIICTED L\lP,\CTS: TlMEOF\t-\shfiXi(YR, 

S.~;L~~TEDL;\YERCONCENT~\TION, 3.0X-02 (LWL) 0 

F~'CEL~~COSCE~~~TION: O.oOE+o (l:r;n) 1000 



I Yerrlon 2.0 Lr Excel +.il 9t 5.0 BROWN A ROOT ENVIRONMESTAL 

:opyrl#,f 1996 SCREENMCLEVEL EXCELCRYSTAL BALL TRANSPORT (GCTnn) MODEL 

IITE: NAVAL WEAPONS STATION. EARLE NJ. S5 CONTAMINANT: Malpgail~S~ 
I 

tLUF-LIFE (YRS): 

LAYER 2: OOOE+OO 

NVESTICATOR: WVJ SATURATED LAYER O.OOEtOo 
IATE: w!J7 DOWGRADIENT 0 OOE+OO NlTL4L CONC (upiLk 302E-02 

VFILTtFUYR): 0 

EN13THcFl-l 37s 

ilDTH (F-n 700 

OROSnY 2: 0.3 

0R0Sll-Y SAT.LAYER. 0.25 

iENSlTY 2 fU0.13). IS 

IENSITY tihlA (GCM3, 1.50 

(GE (YEARS). 0 

IlhlEIhJERVALfYRS 

:L.APSEDTl!sIE- YRS 

( 
2, 
4, 
DI 
81 

IQI 
I21 
1.8 
Id( 
18( 
?O( 
22( 
2x 
2oc 
28( 
IOC 
xc 
UC 
300 
380 
.I00 
420 
.I.!0 
Jo0 
280 
so0 
520 
I40 
500 
550 
000 
020 
Cd0 
000 
080 
700 
-20 
'.I0 
-00 
A0 
800 
ml 
840 
800 
xi0 
"00 
020 
WO 
90 
WO 

,000 

bl,\Xlbltihl 

?O 

AYERXPP 

O.OOE*OO 
QOOE-00 
0 oQE+oQ 
0 00E-00 
OOOE-W 
O.OOE~00 
O.OOE-00 
O.OOE*OO 
OOOE-00 
OOOE+OO 
OOOE-00 
O.OOE+00 
0 0OE-00 
O.OOE+00 
OOOE-00 
O.OOE-00 
O.OOE+00 
OOOE-00 
O.OOE-00 
0 OOE-00 
OOOE-00 
OOOE*OO 
OOOE-00 
OQOE-II0 
0 00E+00 
0 OOE-W 
0 OOE-00 
O.OOE*00 
0 OOE-00 
OOOE-00 
OOOE-00 
OOOE-M) 
OOOE-00 
OOOE-00 
0008-00 
0 OOE-00 
QOQE*OO 
30OE*00 
,OOE+OO 
~OOE*Qa 
).OOE+OO 
l.OOE+OO 
IOOE'OO 
,OOE+OO 
IDOE-00 
lOOE+OO 
I OOE+OO 
JOOE+OO 
0 ODE+00 
OOOE.00 
OOOE+OO 

OOOE+OO 

IIGDAn OOOE-00 

Bl 

t I 1 
1 
1 
C 

C 

c 

S 

SATUIUTED LAYER 

;d(UKG): JOOE-Ol 

ZANR4llON. 1.00 

HICKNESS(m: 30 00 

)ECAY(l,DAYk OOOE-00 

:Bo(PPB): 302E-02 

xJ2(PPEo: OOOE-00 

)2 (Lj7JAF-l I07E-03 

SOURCE AREACONC.(GA!A) 

cvlim 

302E+02 
l.O'E'O? 
302E+O? 
3.O?E+Q? 
3OIE+Q? 
3.0lE+02 
3.OIEt02 
l.OlE+O? 
30lE+O? 
301E*02 
3.01E+02 
300E+O2 
3OOE+O2 
3.OOE+02 
3oOPO2 
3OOE.02 
3.00Et02 
3.00E*02 
2,09E*02 
29EtO2 
2 9%-o? 
!BuE+O? 
?P'JE-02 
?.?uE+02 
?~~E~O? 
?.'=E*02 
:.uSE+O? 
Z.PSE+OZ 
Z.%E+O? 
?."SE+O: 
?.usE*O? 
l.QBE*O? 
?.PBE*02 
?.Q:E-02 
?.Q7E-02 
2.07E+02 
2P'E*02 
2 VE-02 
?.07E'O2 
?'XE*02 
:%E-02 
2%E-02 
?.%E+OL 
Z.%E*02 
2.‘k.E+02 
?OoE+O? 
ZQoE*O? 
2 95E*O? 
?.'J?EaO? 
295E*02 
2.uSE*02 

3.02E.02 

-T 

f 
< 
c 
t 
E 

1 - 

IF-r- 30 VzaiFTKR). 03 

;WQ3lUDAY) IO7E+03 

3W V (FTNR): 2 a3 Kd&KGj) 

i F-i-: 3o.owo RET4RD.ATlON 31 

:FF.POROSlTY: O.?J q(n;"iRI 

31SPERSIVTTY: OECAY(I/YR): O.OE+l 

Arm: 0.09 

AX rm: IO0.W P&T IYEARS): 

.A? im 3333 DIsT;\SCE TOFL G=lJ 3s 

FENCELKECONC 

IUGL) 

OWE-00 
OWE-00 
OWE+00 
OWE-00 
0 WE+00 
O.WE+OO 
0 ME*00 
OWE'00 
OWE-00 
OWE-00 
OWE+00 
O.WE-00 
ONE*M) 
OME-00 
0 WE-00 
OWE*00 
OWE-00 
OWE-OO 
OWE-00 
OWE-00 
OWE-00 
OME-00 
OWE-00 
OWE-00 
O.WE-00 
OWE-00 
OWE-00 
OWE-00 
OM)E*OO 
OWE+00 
OWE-00 
OWE-00 
0 WE-00 
OWE-00 
OWE+00 
OWE-00 
OWE-OQ 
QOOE-00 
OODE*OO 
0 WE-W 
OWE-00 
OWE-00 
OWE+00 
OWE-00 
OWE-00 
OWE-00 
OOOE~OO 
OOOE*OO 
OWE+00 
OWE&O0 
0 WE-00 

OWE-00 



CTt-m Version 2.0 for Excel 4.0 & 5.0 

BROIVX 9; ROOT ENVIRONMENTAL 
bpyright 1996 

ITE: NA"AL WWONS STATION. EARLE NJ 519 INVESTIGATOR: wYu DAT‘E: w9; 

CHEXflCrU CHAIUCTERISTICS iTER\TIVE DECLSION-ht&NNG BOX 

EXPOSURE PONT: (UNDER% FL) FL LEACHATE CONCENTRXION (YES.NO) 7 NC 

ON-f..VVCN~V Ahmum L?IDERS: tinder source. FL: Fmccline NPlfI SOLID-PHASE CONCENlR4llON (MGKG) I .6%E-0: 
WATER CRITERIA (UC/L): I .00E+CU CONSTANT CONCENTRATION (YES.NO)'! NC 

ALFklFE (YRS) 0 OOE+OO TRY NEW GOAL: FD[V!O 

PECtFIC ACTIVITY (Ci!g). 0 CM+00 TIME FRAM5 (YRS): 1000 ACCEPTABLE! NCRE.ASE 
/ 

SOLIKE-TERXI L~FOK%lATlON ENGVVEERLYG COKlTtOL MFORIUTION 

e 1.00 NFILT(FTMt). I OSE+OC 

I (L/lx) I 51IE+03 

LENGTH (m-) 200 

WIDTH (FT) 150 

#EPLETDiG SOKRCE 
IS THERE A CLAY LINER LAYER @'EIS,YO)? 

tV.ASTE CH4KKTERlSnCS: 

na 

cimu. SOLID-PH-\SE CONCEXRATION (MC/KG): I .66E+o3 THE FOLLOWTNC DATA ARE NOT USED N THIS C,ALCUATION 

KPLT FOLLOI!?NG PARXMETERS: HOW MANY SUBLAYERS (I . IO)? 

lHICh7;SS (Fl-) 

3 
11 TOTAL THlCL%SS (UP TO 30 FT) (FT) 

S.~TLXATION KATE. 
IO 

06 smxamob4 ME: 
POROSITY: 

0 95 
0 25 POROSITY: 

BLhE DENSITY (GXM"3) 
0.1 

IS BULK DENSITY (GKX'3): I 78 
Kd (L'KG) I .XJE-05 

; TIIERE A TYPE 1 WYER (YEs,YO)? SO IS THERE rI TYPE 2 WY ER (YE&NO)? SO 

HE FOLLOWfhXi DATA AF& NOT USED W THIS C&CULAnON TKE FOLLOWING DATA ARE NOT USED N THIS CALCL'LATlON 

DW M.-\NY SL'BL.AIZRS (I - IO)" 6 HOW hLtNY SUBLAYERS (I - IO)? 
2T:U. TKlCKXSS ((L-P TO 30 Fl-) (F-f) 

5 
l.lOE-01 TOTAL THICK'XSS (UP TO 30 FT) (Fl-) 

-\TIR-\TlOli RATE 
10 

09j sxLwnoN R4TE. 
3ROSrT~ 

0 I3 
(I.2 POROSITY: 03 

L.LK DESSIT'I' (G C!.I'3) I4 BbLK DENSITY (GICM"3) I5 

4 rL"<ci) I OOE-05 Kd @XC): I ME-05 

mu. SOIL cost ~lc37;G)~ 0 NITIAL SOIL CONC. &G'KG): 0 

\TIR.\TED L,\\'ER 

)T..U SATURATED ZOXE THICKKESS. B (FT): 30 MRTICAL SEEPAGE '+'ELOCITY. Vzo (FTfi'R): u.343 

XIZOSrX SEEP.AGE VELOCITY. V (FTriR): 25.6 DOWNGFSD[ENT AREA LNFILTRATIOS R2,l-E. q (FTXR) 0 

1 I,L KG) l.jOE~03 SPECIFY hUXX'4G DA!2H (Computed from formula if input NO) 31) 

IROSlTY. 0.15 hCKlNG DEPTH. H (F-Q: 
IRT!C.U. DISPERSl\TfY. ;\I (Fr). 

30 0 
0 0%) TIME OF PLXPNG STOP. P9T (YEARS). II 

X4~ITLT)D;X DISPERSMTY. Ax (Fl-): 50 0 AGE CI'RS) 0 

\TEK.!L DISPERSItTTY. Ay(FT) 16.7 CONC. N UPGRADIENT GROUNDWATER.CU2 (UG.L) I) 

TTUL CONC (ugL). %I0 DISTAKE TO F L.. .(oo 

~EDICTED DU';\CTS: TlhE OF It-\Shfl.Ii (YR) 

SATLXATED LAYER CONCfXTR4nON: 9 6lE43 (-IJG/Z) 0 

FENCE LIX COSCEM-iUTIOS 0 UUE~OO (lx/L) I000 



R vrrrion 2.0 for Excel 4.0 9 5.0 BROWNdROOTENVIRONMENTAL 

CopyrIght SCREDYWGLEVELESCELCRYSTALBALLT~~SPORT(ECTR~)L,ODE‘ 

SITE: 

NVESTIGATOR: 
IATE: 

NA;MoNs STAnoN. LwE NJ*Si9 ~:I-: 

SATUWTEDLAYER 

NFlLT(FTfYR): 10833333 a Fn IO VW (T-rl-fR): 0 3. 

.ENGHfFT, 200 GWQ3(UDAn: 5028'03 

WDTF (FTJ: 150 Kd(UKG). l.SOE+Ol GW V.(FTiYR): ?8 do Kd(l,'W). I 51 

'OROSI-TY?~ 03 SATURATION I 00 HO. 300000 RETARDATION: 001 

'OROK,, SAT LAYER: 0.25 THlCKNESS(Fl? 30.00 EFF.POROSW: 0.25 smnw. 

~ENSll-t' ?(CChll). I5 DECAYlI;DAY). O.OOE+OO DISPERSIW7Y DECAY(IWR): OOE+l 

~fxsrrYCXIA(C;iC~13~: 1.50 cBo(PPB1: OtilE-03 .A7 l.FrJ 0.09 

ClJ2(PPB) OOOE+OO AX (Frx JO 00 P&T(YEARSI. 

it>!? IYEARS>' 0 QIWDAYI 2.52Et03 Q2WDAn ?.50E-01 Ay IFn Ida7 DISTANCE TO F.L.,!=,, SC 

TlblE M-ERV.ALIYRS) 20 SOURCEAREACONC~GhlA) FENCELIXECOSC 

EL-\PSEDTISIE. SRS LAYER21PPBI Iuxl WGZl 

0 I III?+03 salE+Os OOOE+OO 
20 I IOE+os L)dOE+O3 O.OOE*OO 
40 I IOE-03 U.aOE-03 O.OOE+OO 
DO I IOr?+ u5SE-03 0 WE+00 
80 I IOE-03 9 5UE+O3 O.OOE+OO 

100 I.lOE-03 0 5s!?+o3 OOOE+OO 
I20 I IOE-03 V%E+Ol O.OOE+OO 
I10 :.IOE+03 OS'E+O3 OOOE+OO 
IOU I IllS-01 okI!?-03 O.OOE+OO 
I80 IIOE+03 'JSoE-03 OOOE+OO 
200 I IOE*O3 U.5SE-03 OOOE+OO 
220 l.lOE+03 u.55E-03 O.OOE+OO 
30 ,09E+O3 PSJE*Ol O.OOE+OO 
200 ,09E*03 954E*03 OOOE+OO 
280 tOsEt olE+O3 OOOE*OO 
300 IOuE+O3 *5?E-03 O.OOE+OO 
320 I OllE-03 952E-03 OOOE+OO 
3.w I.OYE*03 U?iE-03 OOOE+OO 
so0 ,WE*03 0.5lEwl3 OWE+00 
380 1.0%?+03 U.SOE+O3 O.OOE+OO 
400 I.OQE-03 O#E*O3 0 OOE+OO 
420 I OOE*O3 o,wz-o3 0 OOE+OO 
UO I OUE+O3 u.!SE*O3 0 ooE+oo 
400 Io"E*ol 04RE-03 0 oaE+ao 
480 I ORE-01 ",:E*O, OWE-00 
%I0 I08E+Ol ".I-EaO3 OWE+00 
52" l08E-03 u .bE-OS 0 OOE+OO 
S-IO I OSE-03 0&E-03 OOOE+OO 
SO0 I o*E*O, o.i'E-03 OCQE-00 
(80 ,08E+03 0 UE-as 0 ooE+Oo 
000 I OSE+O3 "GE-03 O.OOE+OO 
020 108E+O3 UGE-03 0 OOE+OO 
O-10 l08E+03 U GE-"S 0.00E+00 
000 lOBE O.cf-'il 0 ooE+oo 
MO t.O8E*03 "4X-"I 0 OOE+OO 
TO I OiE+03 "4IE.PI OOOEfOO 
720 I 07E*os ‘I JOE-III 0 WE+00 
X0 I ox+03 ONE-01 OOOE+W 
-@O 107E~03 " YC-01 O.OOE+OO 
-SO Io7E+ol "yE.O? o.OOE+00 
800 I07E43 u ?Sf-I: OOOE-00 
S20 I.O7E+03 0 jPf-0.: O.OOE+OO 
8.10 ,.OiE+O3 B ,-f-O! 0 ooE*oo 
tha 107E43 0 30f-"1 OOOE+OO 
*xi3 I OYE-03 u1,r:-o; OOOE+OO 
WO I O-E+01 "SE-as 0 OOE+OO 
020 t O-E-01 u :sE+o? OOOE-00 
UO I OoE.03 " 34E*03 O.OOf*w 
0"" I OoE-03 0 s.If+O? OOOE-00 
WO IOoE-03 0 33E'Ol OWE*00 

,000 I ooB+3 0 32f*03 0 OOE+OO 

~I:\SIiIU\l I IIEcOl , UOIE-03 0 DOE+00 

13 

JO 

II 

0 

10 

0 

IO 

,/--l 

, f-l 



CTCW Vcnion 2.0 for Excel -i.O % 5.0 

BROWN Sr ROOT ENVIRONMENTAL 

:opyright 1994 

ITE: UWAL WEAPONS STATION. EARLE NJ. 119 INXSTIGATOR: ww DATE: 11297 

CHEhUCALCHAKKTERJSTICS ITERiTNEDECISION-ILW~~GBOX 

E\?OSUREPOINT:(UNDERS.FL) FL LEACHATECONCEiUinON(YES.NO)? NO 

ONT.mlNAhT' .Arssmic L?XIERS: Undrrsource.FL: Fenceline WpUTSOLID-P~SECONCENTW\TION~G~;G) hSOOE+OC 
WAl-ERCRITEFZA(UG!L): I.OOE+CO CONSTANTCONCENTR4nON(YES.N0)~ NO 

.tiF-LffE(YRS) 0 oo&+OO TRY NEW GOAL. 32x-01 

PECIFIC ACTI\TTY(CI/~): OOOE+OO TIMEFRAMECiRS): 1000 ACCEPTABLE! fiCRJ%SE 

SOURCE-TEILIILTFOR~UTION EiYCINEERINGCO~TROLLVFORXUTlOS 

:e 1.00 tNFILT(-FT,XR): LOSE+00 

:I (zjKG)- ?.90E+OI 
LENGTH(v): Zco 

\s-IDTH (Fl-)~ I50 

IEPLETISGSOLRCE. 
ISTHEREACWY LWERLAYER(YES,XO)? 

~vxa cwxxTwsncs: 

no 

MnU.SOLfD-P~EcoNcEU~noN (ui.KG). 1.60E+OO THEFOLLO~C~CDATAARENOTUSEDlNTHISCrU.CLZ-\nON 

ruYLTFOLLO\bTU‘GP~~QIFRS: HOWMAh?'SbBLAYERS(l-IO)' 3 

THlCKbESS (Fr). II TOT.~THIC~~SS~~TO30FT)(F~ IO 

S.ATLK4TIOS RATE 06 SATlXAnONR-\'IF: 0.95 

POROSITY, 0.25 POROSTTY: 0.2 

BLX.KDMSlTY(CCM"3) I.5 BULK DEJS~Y(GICM"3): I.79 
Kd(L'KG). I.OOE-05 

~THEREATYPEILAYERCI'ESVO)? NO ISTHEREAT'IPE2LAYER(YES,NO)? NO 

HEFOLLOI~~CD.-\TA~NOT~S~DD~~S~~\L~~~A~~I‘: THEFOLLO~ljINGDATAARENOTliSEDINlHlSCALCL~~TlON 

OW \tAVY SL-BLA\FRS(I - IO)? 6 HOWMANYSbBL.A'iERS(l-IO)? " 5 
OTrU.TlUCh7;ESS(LPTO30FT)(FT): 220E-01 TOT.AL~~X~~;ESS(LT'TO~~F~-J~~: 

.All.~~nONZ&~TE 
21) 

095 SATLkITIONR4TF. 0 13 
OROSITI 01 POROSTTY, 03 

LLK PESSITY(G.C\4"3) , I I5 BLl!XDEXXTY(G;CM"3) I5 

d ilKi;) I UOE-05 Kd(L'KG)' I.OOE-Dj 

"allAl. soa cos'c (MGKG) 0 IN3TLU SOIL COW2 (t&KG): 0 

,\TLR\TED LAYER 

3T;\LS;\n~~TEDZONETHIC~SS.B (FT): 30 LERnCALSEEPAGEVELOClTY.Vzo(FT/?'R): 0343 

ORIZO~7.~SEEP~\GEVELOC~Y.V (FTIYR): '8.6 DO~~GR~fM~A~~LTRAnONRr\~E.qCFTriR) 0 

d(L'KG) 2.90E+OI SPECIFY MNNG DAE~(Compu~edfromformulaifinpu~NO) 30 

3RDSIT1 0 25 MlS~GDEFlH.H~'T): 
ERTlC,V. DlSPERSlb'lTY.Az(FT): 

30.0 
00853 TlXZOFPMPINGSTOP.PST(YEARS): 0 

O!mTmlsAL DISPERSIVrrY.Ax(-FT): 50 0 AGE(YRS) 0 

rITERAl.DISPERSltlTY. Ay(FT): 16.7 CONC. tNL~GMDDXl'GROUMXVATERCIP_flJG:L) 0 

"lTL.\L CONC. (ugL). 17.4 DISTANCETOF L.: LOO 

HEDICTFD lY&ll’,\CTS: TlI(EOF \~~~MIJM(YR) 

S;\TI~TEDL;\YERCONCENITWnON. :: 7-IE+OI (UG,'L) 0 

FENCEL~-ECONCENTRAllON 4 97E.01 &u/L) IO00 



, “crrhn, 2.0 hr Erd .I.0 A 5.0 BROW & ROOT E?iVIRONhlENTAL 

:opyTlght ,996 SCREENNGLEVEL EXCEL-CRYSTAL BALL TRAMPORT (ECTmn) MODEL 

ITE: 

YVESTICATOR: 
IITE: 

NA;;wNs ninoN.EmE NJ.S19 ~.;. 

SATURATED LAYER 

U'FILTIFT'YR). I0833333 Em-l 30 VW Frftx): 03 

ENbi1.m 200 CW Q3 IUOAY): SOZErO 

;IDTHcFl-l IS0 Kd(L'KGI: 19OE*Ol cw v (FIWR): 2800 Kd(UKG): 

3ROSlTY2. 0.3 SAllJR.~TlON: I .oo HiFl-: 300000 RETARDATION ,' 

3ROSm'SAT LAYER 0.2s lHlCK,,ESSO. 3000 EFF.POROSTPI: 0.25 q(Fl?YR). 

ENSI-W : 0ZCbl3) I.5 DECAY(lfDAn: OOOE-00 DISPERSIVITY: DECAY,INR~ 0 DE-, 

ENSI-TYGMA G'Cht3) I.50 CBa(PPB). 2748-01 -m-l O.OQ 

CUZ(PPB) OOOE~OO .a (m: 10.00 P&T(YEARS). 

<GE lSE.ARS>. 0 QltUDAn: 2.5?E+03 QZ WDAY, ?.50E-03 Ay (rn. Id 67 DISTANCE TOFL(Fi? 'I 

TIME IXTERVALtYRS) 20 SOURCE.GtEACONC.(GhIAl FENCE LINECOSC. 

.LAPSEDT!ME- YRS L.A\iER 2fF'PBI IlX/LJ culiIL1 

0 SSZE+OI ?.i-!E+Ol OOOE+OO 
10 529E+OI 2 7JE-01 OOOE+OO 
40 JOSE-01 273E+OI OOOE+OO 
a0 4,*7E*Ol 2.72E*01 O.OOE+OO 
80 408E+Ol 271E*Ol 0 OO&+OO 

100 119E-Ol Z.'OE-01 OOOE+OO 
120 43OE*Oi 2.688‘01 OOOE*OO 
Id0 4.13E+OI 2.6dEtOl OOOErOO 
Id0 3%E+Ol 2.64E-01 OOOE-00 
180 380E+OI 2.6lE-01 O.OOE+OO 
200 3.05E+OI 2.59E-01 o.ooE+oo 
220 3 50E+OI ?.5oE-Ol O.OOE+OO 
x0 33dE+OI ?.53E-01 OOOE+OO 
200 32?E+OI ?.SOE+Ol I ?oE.ll 
280 309E+OI ?..iiE+OI I.l4E.l0 
300 ?.9'E+OI Z.UE+OI 7 IW-IO 
320 2.8SE+OI 2.1IEtOl 3alE.Oo 
YO 2.73E'OI 2.38E*Ol I.IOE.08, 
300 202E*Ol I.WE-OI 5338-08 
380 :..clE*Ol 2.3lE-01 I ooE-07 
400 2JIEtOl 2.27E-01 JaOE-07 

::: I f ;:;::f 
?.23E*01 I loE-00 
2.?OE-OI 2.&E-00 

400 2 13E*OI ?.loE-01 $.iE-00 
410 1 OJE+Ol 2.13E+Ol l.l7E-OS 
500 l%E*Ol 2.OUE+O, 2.?3E-OS 
520 I BSE+OI 2.0x-01 JOJE-OS 
(JO I8oE+ol ?.OIE-01 702E.05 
SO0 I -3E+OI !.98E-0, I I7E.04 
30 1 odE-OI I.WE+OI I8uE-04 
000 ,5'JE+OI I.POE+OI 2.05E-04 
620 1.53E*Ol l.S7E+Ol 4 &SE-OJ 
040 I J:E-01 lS3E+OI o dlE-OJ 
000 I4lE*Ol 1.7uE-01 0 WE-OS 
OR0 I3SEtOl 1.7dE+01 I3JE-03 
700 1.30E+OI 1.72E+Ol I &E-O3 
7?0 ,24E+OI I.a'JE-01 2.538-03 
720 I !oE+OI 16sE+OI 3.3SE.03 
700 I IJE+OI I aZE*Ol .iJ.rE.O3 
30 I IOE+OI I.J8E+Ol 5.758-03 
so0 IOSE*Ol I.JIE*OI 73SE-03 
820 IOIE+OI i.SIE+OI q3?E-03 
840 U:OE*00 IJ8E*OI I IiE-02 
800 o3lE*00 I JSE~OI I UE-02 
RR0 Xa3E*OO I.J?ELOI I.ioE-02 
000 8 57840 1.3RE-OI ?.lJE-O? 
u20 822E~00 I3?E*Ol :SiE-O? 
WI :S"E+OO l3?E+O, 3 07E-02 
%O - 5IE+OO I.:VE-01 3a3E.02 
080 7 2n&+00 1.2oE-01 J?nE-O? 

,000 dQ-E+OO l.?3E+Ol J.":E-02 

\lASI\IUhl. ? !?E+OI I 2.74E+Ol JGE.02 

$3 

!9 

:( 

0 

HI 

3 

)O 



ECTran Vcnion2.0 for Exccl4.0 &5.0 

BROWN Sr ROOT ENVIRONMENTAL 

Copyright 1996 

MTL"R\TELIL,\YER 

TOTALS.-\l-LR~TEDZONETHlCkWSS.B (FT): 30 

HoRLZO?;T.JJ.SEEP~GELELOCITY.V (FTp(R): 28 6 

Kd (LXG), 7.5OE+OI 

POROSITI 0.15 
~zRnC,~DDISPERSIVTTY.~z~: 0 08s; 

LoNGntnc;-\LD[SPERS~~'i.A~(FT): 50.0 

L~\TE~~DISPERSIVTTY.~~(FT): _ 167 

hTrL-u.COSC (US'L), 7 5 

I'REDICTEDL\lP,\CTS: 

S.~TL~~TEDL~\YERCONC~~~\~ON. 7.5OE+OO &G/L) 

FEXcELh~CONCEhTR.~nON. 6.77E.05 (UGIL) 

I CKEMlC~LCKARtCTEFUSITCS I 
~[i%i=OSUREPONT:~NDERS.FL) F 

DEPLEmGS0bM.E 

9.OOE.O? 

I? 

06 

0 25 
1.5 

ISTlIEREATYPEl LAYERCI'ESSO)? NO 

THXFOLLOI4TXGDAT~ARENNOTLiSEDINTHISCtiCULAllON 

6 
'.2OE-UI 

0 95 

0.2 

I.5 

I OOE-05 

0 

TEIMTIVE DECISION-MANiiG BOX 

LEACKATECONCEbTlWnON~FS.NO)? SC 

IIU~L~SOLID-P~ECONC~TIWnON~4Gi~G) 
CONST&\TCONCENTWinON(W5NO)? 

TRY iaw GOAL 

ACCEPTABLE! 

ENGINEERL~CCO.~OLINFORhUTiOS 

9WlE-0: 
SC 

I 33E-IX 

b'CREXE 

NFILT(FT/YR): 

LENGlH(Fl-j: 

WDTH (F-i-): 

lSTKEREr%CLAY LLUERLAYER(YES,VO)? 

TK!2FOLLOWl?JGDATZTAARENOTUSEDNTHlSCALCbUnON 
HOlVMANYSLJBLAYERS(I _ IO)? 

TOTAlTKICWESS(UPTO30FT)(FT): 

sabz2noNux5 
POROSITY: 

BLU:DENSITY(GiCM"3): 
Kdf$XG): 

lOSE-02 

ml 

150 

no 

, 
IO 

0.95 
0.2 

I 75 

I WE-05 

ISTKEREATYPE1 L..tYER(YESJO)? SO 

HOWhiXW SLJBLr\YERS(l _ IO)? 
TOTALlHkXNESS(L~TO30Fl-)(FT): 

S~TL~.tllONR~TE: 
POROSITY. 

BULK DEXStTY(G;CW3) 

KdpXG) 

NTlUL SOIL COSC. (MGsKG): 

LFRnC.-\LSEEPAGE4ELOCll?'.Vzo(FThR): 

DO~L~GRZnlMT.~AMfL~~ON~WTE.q~T~R) 

SPECtFYhflXING D~TK(Computedfrom fomulaifinputS0) 

h~IXGDEPTK.H(FT): 

~eOFPL~~~GSTOP.PSTCIZ~S): 

AGE(YRS): 

CONC NL~GIWD(ENTGRO~DWA~RCL?(vcn) 

DISTAXCETO F.L.: 



I! 
L 

u 

PI 

I 
PI 

D 

D 

.J 

BRolw d ROOT ENVIRONMENTAL 

SCREENING-LEVEL EXCELCRYSTAL BALL TRUYSPORT [ECTran) MODEL 

ITE: NAVAL WEAPONS STAnON. EARLE NJ. S19 CONTAMNAN\NT: Cadmium 

I 

1 HALF-LIFE (X4.5): I I 

LAYER 2: O.OOE+OO 

WESTICATOR: WW SATI!R*TED LAYER O.OOE+OO 
IATE: l/v?7 DOW~CRADIENT OOOE+OO INi'llAL CONC.(u&gn): ;.SOE+OO 

SATUI-WTED LAYER 

--I------* 
:d(UKG). 

mATLIR4TlON: 

HICkXESS(FQ: 

IECAYjlillAYI: 

'BO(PPBb 

:UZ(PPB): 

iB0: 
GW Q3 (ULMY): 

7.50E+O, GW v. @-r/YRk 

1.00 HO: 

M 00 EFF.POR0Si-l-Y: 

OOOE+OO DISPERSIVll?': 

7.5OE+OO .Az(Fi-J: 

O.OOE+OO .+a (n-l: 

*'FILT(FlIYR). 1.0833333 

ENG-Hi,FT). 200 

:IDlH IFI? 150 

3ROSKY2. 03 

3ROSlTY SAT. LAYER: 0 25 

Ei-!srrY 2 (wcM3): IS 

ENSITYC~IAICCSI~~. 1.50 

,GE tYEARS): 0 

75lEIWERVALt?'RS 

LAPSEDTIME- YRS 

c 
2( 
4c 
oc 
St 

1OC 
12c 
IX 
Id 
ISE 
?OC 
220 
?Jo 
200 
280 
300 
320 
340 
300 
;80 
400 
CO 
UO 
400 
Is0 
SO0 
J?O 

S-IO 
60 
IS0 
000 
020 
C-IO 
000 
OR0 
-00 
10 
7JO 
-00 
-Ra 
SW 
RZO 
SO 
SO0 
&SO 
000 
020 
O-10 
"DO 
UP0 

IOOII 

20 

.AYER?IPPI 

I.?OE+OO 
I IRE+00 
l.lo;E-00 
,.IJE+OO 
I13E*OO 
I llE+OO 
I.O9E-00 
1.07E+OO 
I OoE+OO 
I.o4E+oo 
1.02E~O0 
I .o I E-00 
0908.01 
9 71E-01 
95QE-01 
O-f3E-01 
9.28E.01 
9.1‘s01 
8.99E.01 
885E.01 
8.7lE.01 
8 5x-01 
843E.01 
R3OE.01 
8 I:E-01 
8 04E-"1 
7QlE.01 
i%E-01 
.ooE-Ol 
754E-01 
742E-01 
7.30E.01 
7 ISE-01 
:.OiE-01 
o.‘%E-01 
O.SSE-Ol 
0.7JE.01 
db3E.01 
d.52E.01 
o.J?E-01 
o.32E.01 
a?ZE-Ol 
b IZE-01 
n.OZE-01 
5Q3E-Ol 
583E.01 
S.iJE-01 
SaJE-01 
5 %E-01 
5JiE-01 
5 3RE.01 - 

I.?OE+OO 

IfLlxY): 2.52E*03 

31 

30 vzo ImnR): OS 

S.OZE-03 

28.60 Kd(L'EG): 

30.0000 RFTARDATION 4: 

0.25 g (l=rrYR) 

DECAY(INR), OOE-rl 

0 09 

50 00 P&T(YE.\RS, 

12 Gmn: Z.SOEc03 [ AY rm: Id07 DISTh'iCE T0F.L (m 5c 

OURCEAREACONC.(ChIA) FENCELlNECONC 

754E*OO 
7JIE+OO 
733E+OO 
??IE*OO 
7 loE-00 
7.07E-00 
dWE-00 
o91E+00 
d83EtOO 
0.75EtOO 
o.d:E-00 
d59E-00 
0.51 E+OO 
a..uE*OO 
a.3aE+OO 
o.?!JE+OO 
o?lE+OO 
a.lJE+OO 
o.OiE+OO 
d.ooE+oo 
SO3E*OO 
S.&E-00 
5 w*oo 
5.72E.00 
J.oSE-00 
ISQE-00 
552E*OO 
I..tJE+OO 
IPEt 
5.33EaOO 
5 26E+OO 
5.?OE+OO 
5lJE*OO 
JOSE-00 
502EtOO 
J%E&OO 
J.?OE*OO 
JS.lE-00 
-l7QE'OO 
473E+OO 
JoiE~00 
Jo?E*OO 
.I %E+OO 
4<lE*OO 
J&E+00 
.I .lOE+OO 
J35E*OO 
J 3OE.00 
4.25E'OO 
J.?OE+OO 
-1 ,5E*00 

iSOE+OO 

OOOE+OO 
OOOE+OO 

(UCI'LI IUGLI 

OWE-00 
OCUE+OO 
OWE+00 
OWE&O0 
OWE-00 
OWE-00 
OWE+00 
OWE+00 
OWE*00 
OWE+00 
O.WE*OO 
0 WE*00 
OWE*00 
OWE-00 
OWE*00 
O.WE*OO 
OOOE*OO 
OWE+00 
0 WE+00 
O.WE-00 
OWE-00 
OWE-00 
OWE+00 
OWE+00 
O.OOE+OO 
0 WE+00 
OWE+00 
OWE-00 
OWE.00 
OWE+00 
O.OOE+OO 
5.74E.12 
1.32E.I I 
?.WE-I I 
ol3E.II 
I :5E-IO 
?UE-IO 
Jo3E.IO 
85OE-IO 
1.52E.00 
203E.O'J 
J&E-O0 
:.3SE.OQ 
I ?OE-OR 
I 'WE.08 
2.OE.08 
4 5IE.08 
o 7-E.OR 

b77E.OR 

13 

75 

II 

0 

Ill 

0 

)O 



ECTrnn Vrnion 2.0 for Extol 4.0 & 5.0 

Copyright 1996 
BROWN & ROOT EXVIROXMENTAL 

SITE: NA"N WEAPCIHS STmoN EARLE NJ. 519 NVFSTIGATOR: WYU DATE: l/z'97 

CHEMICAL CHAIUCTEIUSTICS 

HALF-LIFE (?XS). 

SPECIFIC ;\CTIVlTY (CL'& 

SOL%?CE-TERM LVFORMAT'ION 

DEPLETKG SOLRCE. 

~V;\STE cxwcx3asncs: 
ci1l-L.U SOLID-PttASE CONC~4TlON (MGKG). 
cUPL;T FOLLOlb7SG PARAMETERS: 

THicn-Ess (F-r): 

S.A-llxAnoN RATE 
POROSrrY. 

BLJX DESSITY (GKX.^3) 

1.31E-03 

13 
0.6 

0 IS 

I.5 

I IS TIIEKE A TYPE 1 LAYER (YFS,yO)? SO 

THE FOLLOIbTSG DATA rIRE NOT L'SED IN THIS C.4LCULATION 

HOIV !4;\NY SUBLAYERS (1 - IO)? 6 

TOT;V. TbUChl~SS &?f' TO 30 Fi-) (FT) 2.2OE-0 I 
sAnw7705 RATE 0 95 
PORcSIT~ 01 

RLLK DEUITY (G;Cl4'3) 15 

Sd (L);(i) I .OOE-05 

NTL-U scu CCK I~GSG). 0 

S,\Tl'IUTED LAYER 

T0T.U SATLKATED ZObX THICLUESS. B (FT): 

HORJZC~TAL SEEPAGE VELOCITY. V (FTIYR): 

Kd CL. ati) 

POROSll? 

LERTIC.AL DlSPERSI\TTY. Az(FT): 

Lo~~m7x9.t. DISPERSIVITY. AJ (FT): 

LATERL DISPERSMTY. Ay(Fl-): 

MTWL COSC (q/L): 

30 

2s 6 

2.70E-122 

0 I5 
0 ossr 

(0 11 

I6 7 

17: 

I'REDICTEI) lJII',\CTS: 

S,\Tl..R\TED LAYER CONCENTR-XTION. 3.66E-02 (lX,L) 

FE?JCE LISE CONC~~ITION: O.I2OE-00 (L'Gs'L) 

~ERUNE DECISION-M.tKLK BOX 

LEACHATE CONCEXRATION oXS.NO) ? NO 

INPUT SOLID-PHASE CONLTXI-RATION (MGKG) 

CONSTANT COSCENTRMION (YESJO)? 

TRY NEW COAL: 

ACCEPTABLE! 

ENGINIXRISC. CONTROL MFORI\UTION 

1.30SE+O3 
NO 

=DIV!O! 

CKXEASE 

NFILT(FTNR). 

LNGTH (F-i) 

VvlmH (F-T). 

IS THERE A CWY LLtER WYER c/E&X0)? 

THE FOLLOWCiG DATA ARE NOT USED Gv THIS CALCULATION 
HOW hWLT SLBW'IZRS (I _ IO)? 

TOTAL lHlChuESS (rrp TO 30 FT) (FT) 

SATUR4TION RATE 
POROSITY: 

BLX DE?XTY (GICM"3): 

lid (LKG). 

I .08E-00 

100 

I 513 

no 

3 
IO 

0 95 

02 
1.78 

I.WE-05 

IS THERE A T\PE 7. LAYER ~ESsVO)? SO 

THE FOLLOHTSG DATA .ARE FOT USED IN lHlS C.ALCLL4TION 

HO\V hWVY SLBW'IZRS (I _ IO)? 
TOTAL THlC'&XS (UP TO 30 FT) (FT). 

SATURATION R-in! 
POROSrrY 

BLINK DENSITY (GCM"3) 

Kd (lXC). 

Lvn-Lu soa COTC (MG,KG): 

5 

10 
0 I3 

03 

I 5 

I OOE-05 

0 

VERTICL SEEPAGE VELOCITY. Vzo (FTIYR). 

DOK'NGRADIRT AREA E'IFILllUTlON RATE. q (FT,?'R) 

SPECIFY Ml?.-lXG DAEETH (Computed from lormula li mput X0) 

MLXIXG DEPTH. H (-FT): 

TLbE OF PLIMP&G STOP. P&T (IXIRS): 

AGE (1X.) 

CO&C. IN L~GlUJXlXT GROLXIWATER,ClX (UC/L) 

DISTXL'CE TO F L.: 

0 343 

0 

30 

30.0 

0 

0 

0 

504 



BROWf&ROOTENVlRONMENTAL 

SCREFNMCLE~~LESCELCRYSTALBALLTR~~SPORT(ECTnn)MDDEL 

TITE: 

WESTICATOR: 
IATE: 

NA;mNs~A=oN*E-ENJ~s'g ~. 

SATURATEDLAYER 

NFlLT(FVYR): 10833353 8 VI-: 30 Vzo(FViR): 0 3, 

.EN(;Mt~ 200 GWQ~(UDAYI: 5.02E+03 

vu17~cm: I50 Rdb'KG): 2.?oL+OZ GWV.(FVYR): 28.60 Kd(UKG): ? 

'OROSil-i?: 0.3 SATJRATlON: 1.00 H(m 30.0000 RETARDATION: 10; 

'OROSi-WSAT LAYER. 025 THIC&VESS(m: 3000 EFF POROSTPI: 0.25 q rn/YRl 

lENSiT?' ?(G/CLIJl: 1.5 DECAY(IcllAY): O.OOE*00 DISPERSIVITY DECAY(IIYR) OOE*( 

IENSITY GSl.4 fCrC!.lTJ. I.SO CEO (WE): I.72E+OI a(m 0 09 

CLJZ@'PB,: O.OOE+OO am. 50 00 P&TtYEARS). 

\c;E IYEARS): 0 Qlcl~D~n: 2.528+03 92 ~LTIAYI: 25OE+03 Ay cm. Id 07 DlSTANCETOFL.cm IO 

Tl\lE I%l.ERVALlYRS) 20 SOURCEAREACONC(GhL~l FENCELINECOSC 

ILAPSEDTl\lE.YRS LA\ZRI(PPBI IUGII NG;L, 

0 483E+03 l.i2E-01 O.OOE+OO 
20 .tSIE-03 2.57E+Ol OOOE+OO 
-!O -,:aE*OJ 3.4lE-01 0 ooE+oo 
DO J:78+03 4.25E-01 OOOE+OO 
80 Ji.cE-03 508E+ol OOOE+OO 

100 4T)E+O3 5.90E-01 0 ooE+oo 
I20 1.716-03 d.:2E*OI OOOE+OO 
140 4088+03 7S3E+Ol OOOE-00 
100 4ddEt03 8.338-01 0.008-00 
180 JdE'O3 9.13E+OI OOOE*OO 
200 Jd2E*03 9.9?E'OI O.OOE+OO 
220 4.ME*03 l.O?E+O? OOOE+OO 
240 -!.58E+oJ I.ISE+O? OOOE+OO 
200 JSdE-03 1.23E-02 OOOE'OO 
280 1YE+OJ l.JOE+O? O.OOE+OO 
300 4.5?E+OJ 1.38E*O? OOOE+OO 
320 4SllE+03 I4JE+O? O.OOE+OO 
350 JdSE-03 l.S3E+O? O.OOE*OO 
300 J&E+03 I.oclE+O? OOOE+OO 
380 JYE-03 I.tiSE*02 OOOE+OO 
JO0 J.t?E-03 1.7SE+O2 0 ooE+oo 
120 .l.!OE+Ol 182E*02 O.OOE+OO 
&IO 4.%E-03 I89E+O? OOOE+OO 
400 43oE-03 I PbE-02 0 ODE+00 
80 4sE-03 2.OJE+O? O.OOE+OO 
100 -1 J:E-03 2.,oE*O? OOOE*OO 
520 A3OE+O3 I.liE+O: O.OOE+OO 
540 ,2x-03 2.24E+O: OOOE*OO 
560 J17E*O3 2.31 E*O? O.OOE+OO 
580 42SE'03 2.388*0: O.OOE+OO 
000 J23E+03 2.44E+O? 0 OOE'OO 
020 J.IIE*O3 2.51E*O? O.OOE+OO 
"40 4IOE+03 ?.S?E*O? OOOE+OO 
000 4lTCO3 ?.o;fE+OZ O.OOE*OO 

-80 4 ISE+03 Z.:OE+O? OOOE-00 
700 .I I3E+O3 2.778+02 OOOE+OO 
720 412E*O3 2.83E+o? O.OOE+OO 
740 .IIOE+O3 ?.VE-02 O.OOE+OO 
-00 408E+03 2PoE-0: 0 OOE+oO 
780 10dE-03 3,02E+OZ O.OOE-00 
so0 404E+OJ J.OSE+O? OOOE+OO 
820 J03E+03 J.I.lE*O! 0 OOE+Oo 
840 4.01E*03 320E-0: OOOE+OO 
8.30 J'JQE+O3 3.20E~O2 0 OnEcOO 
8SO 397E*O3 3.32E+O: OOOEtOO 
000 3qSEd03 3.38E+O? 0 ooE+oo 
020 iwE* 3,44E*O? OOOE+OO 
".I0 3 2E.03 3..4w+o2 0 OOE+oO 
%O 3oOE+O3 J.SSE*O? 0 ooE+oo 
US0 3E3E*03 3dlE+O? OOOE+OO 

,000 3 87E*03 3 odE+O? OOOE+OO 

hl;\SihlUSI 483E+OJ 3 6oE*O? 0 00E+00 



~'frm Version 2.0 kr Errol 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 

‘opyright 1996 

ITE: N4"A.L WEAPOIIS STAlloN. EARLE NJ. SlS LYVESTIGATOR: WW DATE: 1,297 

CtlE.\tJWL CHARACTERISTICS ITERATWE DECISION-hL\KLVG BOS 

ESPOSLRE PONT (LXDERS. FL) FL LEACHATE CONCEbKRAl-tON (YES.NO) ? NO 

3NTXmAkT Manganese IJNDERS: Under source. FL: Fenceline NPlil SOLID-PHASE CONCEXTRATION (?&KG) 2.20X-00 

WATER CRITERIA (UC/L): I OOE+OO CONSTANT CONCENT~TlON (YESNO)" NO 

-UF-LffE (YRS). O.OOE+OO -LX-i FEW GOAL: I 74E-03 

'ECIFIC ACTI'vTTY (C@: 0 DOE+00 TIME FRAXE O-RS): IO00 ACCEPTABLE! ISCREASE 

SOURCE-TERM LNFORMATIOX ENGWEERWG COKIROL l.VFORVATI0.V 

c I 00 E’iiUT(FTiYR,. I OSE-00 

I (LL.U) 5 OOE-01 

LENGTH (F-l.) 2!10 

I\;IDlT (FT): I JO 

EPLETIXG SOLRCE- 
IS THERE A CLAY LLVER LAYER (IXSsVO)? 

Ic-\sTE cHAR~cTERIsncs 

no 

tm-~U SOLID-PH=\SE CONCE?JRAWON (MC/IX). ?.'OE*lX THE FOLLOWTSG DATA ARE NOT L'SED NTHIS CALC'LI.AllON 

CipLT FOLLOK-ISG P.ARAXETERS. tlOW MAIM' XBLA'I'ERS (I - IO)? 3 

TMCKXESS I(FT) I? TOTAL THICQXSS [Zp TO 30 FT) (F-i-): IO 

s;Imunos RATE 0.6 sAvx;inox WE. 095 

POROSrTY 0 25 POROSfTY: 0.2 

BLLK DENSfTY (G.'C\Yj) 1.5 BLLE DENSITY (GiCS~'3). I 7s 
Kd @'KG): I (WE-05 

: THERE A TYPE 1 LAYER (I'ES$O)? NO IS THERE ,\ T\l'E 2 LAYER (YES+YO)? NO 

HE FOLLOI\'KC DATA ARE NOT IJSED N THIS CALCULATION THE FOLLOW!XG DATA AF.E NOT USED N THIS CALCLLATIOF 

3\V \fXXY SLBL.A\-ERS (I - IO)" 6 HO\+' I&w SLBLAYERS (I . to)? 5 

)T-U TttlCb2.XSS II-PTO 30 Fn (F-0 2,IOE+Ol TOT.% THICKNESS (LT TO 30 FT) (FD 10 
47 x\nos R:\X 0 95 S.ATLfWTION f&ATE 0 I3 
~R~~,!iIT\ 0.2 POROSITY- II 3 

CL< tIESSIT\' I.:; Cl!‘31 I5 RUE DEXSITY (GCU'3) IS 

1 I!. .x,;i I WE-05 Kd (LKQ I 00E.05 

1TL-U SclCL COSC i>irisKG). 0 NnlA son. CONC. (MG#KG): I) 

\TI’R.\TED LAl’ER 

IT.IL SATLKATED ZO??? lH!CtXESS. B (FT): 30 LERTICAL. SEEPAGE \iELOCfTY. Vzo (FT:YR): 0 343 

:)RlZONT,.U. SEEPAGE \ELOClTY. V (FTrlR): 2s 6 DO\L%'CMlX3Xf AREA NFTLIRATION RATE. q (FT/YR) II 

j iL KG) 5 OOE~OI SPECIFY MSOu'G DARTH (Compukd from formula if input SO) 30 

>ROSiT'I 0.25 !.+lXNQ DEPTH. H (FT) 
SRTICAL DISPERSI\lTY. Az(FT): 

30 0 
0 0583 TILE OF PmpLNCi STOP. PSrT (I'EARS,: 0 

)SG[TI;DISAJ. DISPERSILITS. Ax (FT): jn 0 AGE (YRS): 0 

ITIX-U DtSpERSI\TfY. Ay (FT): _ 16.7 COW N lJT'GRA0EN-f GROU?JDWATERCL? (IXX) 0 

T&XL CONC (UC L) IX5 DISTANCE TO F.L. w 

ZEDICTEU L\II',\CTS: TbfE OF X~A\~lUl (YR) 

SATL:R,\TED LAYER CONCEXTRATION I S5ECO? (UGZ) I, 

FEXCE LbT: COSCEYlXATlON I 16E-03 (IX/L) I000 



n vcntoll 2.0 ror Elrd 4.0 9 5.0 BROHN 9 ROOT E%%JRONhlEh’TAL 

Copyrtghl1996 SCREENMGLEVEL EXCELCRYSTAL BALLTR~SPORT (XZT,-m) MODEL 

SITE: NAVAL WEAPONS STATION. EARLE ~1. Sl9 CONTAMXMT: .vmganc*c 

ttALF-LIFE CI’RS): 

LAYER 2: 0.00E*00 

ISVESTIGATOR: WYU SATURATED LAYER O.ooE+00 
DATTE: l/2/W DOWNGRADIEYT a cm+00 rwm.ti cow. hpu: I UE-02, 

POROSITY SAT LAYER 

DESSITY 2 IGChl31 

DENSIT iil.4 (CiiCII31 

c 
?C 
.l( 
O( 
SC 

IO< 
121 
IX 
IOC 
lx 
2oc 
XC 
240 
2°C 
260 
300 
320 
.1JO 
300 
3so 
-100 
420 
.I.10 
JO0 
480 
500 
520 
30 
500 
sso 
000 
020 
010 
000 
OX0 
700 
20 
T-10 
-00 
-80 
so0 
X20 
8.10 
SO0 
SSO 
000 
020 
WI 
w3 
URO 

,000 

20 

.AYER ‘IPPI 

-l.JOE+O, 
J 30E+Ol 
4 IuE+Ol 
-1 OQE+Ol 
4OOE’CI 
3 POE+01 
38lE-01 
3.72ErOl 
3 o3EtOl 
3 SJE-OI 
3 JaE’Ol 
3 ME*0 I 
3 3OE*Ol 
3.22E-01 
3.14E-01 
3 O:E+Ol 
3 OOE+Ol 
?.u?E+OI 
2 SSE+OI 
2:“E+O, 
?.ilE+Ol 
? WE+01 
?.59E-01 
2 S3E-01 
:.4-E+o, 
IdiE-OI 
2 30E+01 
2 3OE+O I 
2 2JE+Ol 
2 I%+01 
2.14E+OI 
2.09E*OI 
? 04E*Ol 
I .9OE*OI 
I !JJE+Ol 
f ~OE+Ol 
1.85E+OI 
I8lE+oI 
I %E-01 
I RE+OI 
I &E+Oi 
I tiE+Ol 
I oOE+OI 
I 57E+OI 
l.S3E-OI 
I -lQE+Ol 
I bE+Ol 
I.J?E+OI 
I 39E-01 
1.3?E+Ol 
I 32E-01 

.I JOE+01 

I fL’D4YI 2.52E+O3 

K 
s 
T 

1 

c 

C 

C 

S 

tATliR*TED LAYER 

3 tm: 30 Vzo (FT/YR): 0.3 

CW Q3 [IDAY). 5 OZE-03 

.d (u&i) 5 OOE+OI cw v (mm+): 2S.00 lid (UKG’t: 

ATUPATION: 1.00 HO: 30 0000 RFTARDAllON~ 3 

HICKNESS cm: 30.00 EFF. POR0Sri-Y 0 25 q (Fl7YRI 

lECAY[lXMYl 0 OOE+OO DISPERSIVITY DECAY (IiYR). 0 OE* 

30 (PPB) I SSE-02 -cm. 0 ov 

u2 (PPS) O.OOE+OO .u fTl3. 50 00 P&TfYE.ARS 

I2 (UD.AiY 2 508-03 .a~ rm: Id67 DIgANCE TO FL cm. 5 

ObXCE AREA CONC.il;hL-\l FENCE LIXE COISC 

IUULI IUU:L) 

I S5E-02 
I .SZE+O? 
I .79E+O? 
I ioE-02 
1.73E*O2 
1 iOE-02 
I d?E-02 
I ME+02 
I o?E-02 
I SQE*O? 
I SaE-02 
I .SJE-02 
l.SIE-0: 
,48E*02 
I.&E-02 
I -!3E+02 
I41E+O? 
I .3*E+O? 
l.bE*O? 
1.3JE.02 
I3:E*O? 
I ?QE-02 
I ?:E-0: 
I ??E-02 
I 23E-02 
I ?iE-0: 
I.IUE-02 
I.l’E*O? 
I 1x*02 
l.l3E+? 
I.IIE-02 
I OuE*O: 
I O:E-02 
I OIE-02 
IO3E-02 
I OZE-02 
0 ‘J”E.0, 
OS?E+Ol 

Q.3?E-01 
4 IoE-Ol 
?OOE+OI 
‘R 85E-01 
8 OQEiO, 
8 5JE+OI 
X3%-0, 
8 25E*01 
S.IIE-01 
7.976-O) 
7 UE-01 

l.S5E-02 

0 OOE+OO 
0 OOE+OO 
0 OOE+OO 
O.OOE*00 
0 OOE+OO 
0 OOE+OO 
0 OOE+OO 
0 OOE+OO 
0 OOE-00 
0 OOE+OO 
0 OOE+OO 
O.OOE-00 
0 OOE+OO 
0 00E+00 
O.OoE+OO 
0 OOE-00 
0 DOE*00 
0 OOE+OO 
0 OOE+OO 
0 OOE*OO 
0 0OE*OO 
0 COE-00 
0 00E’00 
2 IOE-10 
o.u-E.IO 
2.lIE.Oo 
5 87E-00 
!5IE-08 
I.aSE-OS 
8 N-08 
I.XE-07 
3 o5E-07 
7.13E.07 
I YE.Oo 
2.43E.00 
J BE-00 
i.20E-00 
I IX-05 
I.UOE-OS 
2.UXE.05 
4 TX.03 
0 GE-OS 
IOlE.0.l 
1 4oE.O.% 
? 078-0.1 
Z.RUE-04 
1.w.0.1 
5.4X.0.1 
7 27E.0.1 
” 0.IE-O-l 
, 2oE.03 

I 2s.03 

43 

50 

01 

0 

00 

: 

0 

00 



CTmn Version 2.0 for Excel 1.0 & 5.0 

BROWN 61 ROOT ENVIRONMENTAL 
:opyright 1996 

ITE: WWI WEAPONS sr*ncN EARLE NJ. 510 NVESTICATOR: WW DATE: 1129i 

CHE\DCALCHARACTERISTlCS ITS;~~EDECISION-SL\h3NCBO.Y 

EVOSLRE POhT: (UNDSRS. FL) FL LEACHATECONCMIL-\T1ON(YES.N0)? NC 

OSTA\CK?Xt Thallium LXDERS: tindrrsource.FL. Fencehe ~~UTSOLJD-PHASECO~C~~ON~G,XG) 3DOOE-M 

WATERCIUIERLA(L%/L): MOE-CO CONSTANTCONCEXTRAnON(YES.NO)? NC 

ALF-LffE(YRS) O.OOE+OO TRY NEW GOAL. 39lE+Ot 

PECiFIC ;\CT[\lTY (Ci'g)' O.OOE+@l TIMEFRAME(YRS): 1000 ACCEPT.ABLE! NCREASE 

SOLTRCE-TEWlfi~FOR\MTIOX ESGL'FEERI?~GCONTROLL~FOR~L~TIOS 

c 1.00 NF'KT(FT/YR) I WE-I'M: 

I(LLti, 7 IOE4I 
LENGTH F-i-) ‘00 

!\r[DTH (Fl-) 150 

EPLETtW SOLRCE. 
ISTHEREACLAY LL\;ERLAYER~ES,NO)? 

IVASTE CHARACTERlSTlCS: 

nc 

rvmvSOLLD.P~SECONC~~nON (MGIKG): 3 OOE+OO THE FOLLOWIXC DATA ARE NOT USED IN THIS CMCLZ-\TlON 

hWuTFOLLOI~-NGPr'JQ~TERS HOW Xt..WY SLBL.41.ERS(l . IO)? 3 

THlcKsEss ITT) 12 TOTALTtUC~~SS(LIPTO30FT)~-l-) IO 

SATIXATIOSRATE I) 6 sATuwnoN RATE 0 95 

POROSIT’I 0.25 POROSITY: I).? 
RI.X DEsSrrY (GChP3) I.5 BKLK DENSKY (GCM”3)’ I.78 

Kd @KG): I OOE-05 

;TIIEREATYPEl LAYER(YESNO)? SO ISTHEREATYPEZ WYER(YES.NO)? SO 

'i(EFOLLOWKGDATAX4ESOTUSEDCL‘THlSCr\LCLWnON TKEFOLLO~~GDATAARENOTUSEDNT?~~CALCL~~~OS 

OIVhLL1Y SLALr\YERS(I -IO)'? 6 HOW XLUY SUBLXYERS(l- IO)'? 5 
3T-\LT~C~~SS(~~TO30FT)(FT): 2 1OE-01 TOTALTHICi+XSS&'PTO30FT)(F-i-J: '0 
.1TLfK~TIO?; UT'? 095 SATLR-\nONR-\TE 0 I3 
‘)RiiSiT>- 0.’ POROSrTY: 03 

I ‘LK t)Essrr’I’ f<i Ckl‘3) I.5 BLIK DEXSITY (GiC\l’3) I.5 

J ,.!. S!i ! I OOE-OS Kd (LKG)- I WE-05 

.lT:M S(‘C. C:iSc’ (IlG.KG). 0 rNri7.u SOL CONC. ~tG.KG). 0 

.\TI%\TFD L>\YER 

3T-\LS~\n.R-\TEDZOlu'ETHIC~SS.B (-FT)- 30 ~~RnC~SSEEPt\GE~FLOC~Y.VzoCFTl\iR): 0 3.43 

3RlZO>T,AL SEEP.XX 1’ELOCllY. V (FTPI’R): ‘X 6 DO\b?JGRADtEXT ARE;\ l?4FlLTRATlON RATE. q (FTA’R) 0 

3 IL E;O) 7. I OE-0 I SPECIFY MISING DAETH (Computed lrom formula if input SO) 30 

.JR( ISIT\ 0.25 LQSISG DEPTH. H (FT): 3) 0 
ERTlCAl I)ISPERSI~7TY. Az VT): 0 08S3 ~~OFP~~INGSTOP.PSrT~E~~S): 0 

wm TMS’.v. DISPERSl17TY. .a (FT): 50.1) AGE (I’RS). I> 

XTERAL DISPERSI\TTY. Ay(FT): 16.1 CONC N LTCiW~T GRO~‘XIWAT’ERCLJ2 (UC/L) I) 

m:u. COSC (U&L) 1X.9 DIST;LVCE TO F L.: 500 

IIEDICTED Ibfl'r\CTS: TlJfE OF hl:\XL\!LXf(YR) 

SAT~'R.-\TE~)I.A‘l'ER COh'CE'NTIUTlON~ 2SYE*OI o;G,L) 0 

FEXCELKECOS;CEI~\TION 7.676-07 &G(L) I IOrnl) 



” Ver4.m 2.0 To? EScel4.0 & 5.0 BROW? 4 ROOT EWIRONMENTAL 

Captyrlghr 1996 SCREE?,TNGLEVEL MCELCRYSTAL BALL TRiWSPORT (ECTmn) MODEL 

SITE: 

WVESTICATOR: 
DATE: 

‘A;sg*noN*-ENJ’s’9 ~~ 

SATUR4TED LAYER 

NFILT IFT’YR) 1.0833333 B(rn: 30 vzo (Frnx1: 03 

.ENGlHtm 200 GW Q3(UD.4t?: S.OZE+O3 

h'lDlH cm. 150 Kd(LKGI: 7.10f3+ot WJ V (FI?YRJ: 28.60 Ed(IiEGk 

'ORDSlTY2: 0.3 SANR4llON. I .oo H(m: 30 0000 RETARDATION 4 

'OROS"YSAT.LAYER. 0 25 lHICKNESS(m: 30.00 EFF.POROSm 0.25 q(FT/YR). 

IEXSITY ?(G:Ch13). 1.5 DECAY(1TC)AY-K O.OOE+OO DISPERSIVITY DECAY(IXR1. OOE+i 

,ENSn-Y GM.4 (wx3): 1.50 CBo(PPB): 2,EUE+Ol .tiZtm: 0.09 

CUZ(PPB), O.OOE+OO .%x p-r. 50 00 P&T (YEARS): 

AtiE,YEhRSI: 0 QInJmn: 2.52E303 QZtUDh\i): 2.%x-03 hvcrn: Id 07 DlSrANCF. TOFL im x 

~NENTERVALIYRS) 20 SOtiRCEAREACONC~Ghi.4~ FENCELINECONC 

ELAPSEDTIXIE. YRS LAYER?(PPBI lULi/L) IL'GIL) 

0 423E-01 ?.WE*O, OOOE-00 
20 4 ISE*Ol ?ESE*OI 0 oOE+oo 
40 JOSE-01 lsiE+ol 0 UOE-00 
00 402E-01 lRoE+0, OOOE-00 
80 3.oSE*Ol 285E+OI 0 00E'00 

100 3888-01 ?S3E+Ol O.OOE+OO 
120 38?E-o1 2.82E+Ol 0 ooE+oo 
I40 3.:5E-OI ?.SlE*OI OOOE+OO 
IO0 30uE~O1 ?SOE-01 OOOE-00 
180 303E-01 ?.iEE-01 o.aoE*oa 
200 3S-E-01 ?:;E+O, OOOE+OO 
220 35lE-01 2,70E+Ol OOOE+OO 
240 ,J.(E+OI ?7JE*Ol 0 OOE+OO 
200 33QE-01 2.73E+OI OOOE-00 
?EO 333E-01 2 7lE*OI OOOE-00 
300 3.!SE-01 !.:OE*Ol OOOE-00 
320 3.2x-01 IPE+Ol o.oaE-00 
340 3.176*01 !oiE+Ol OOOE-00 
300 3 IlE-01 ? ms-0, 0 ooE+oo 
380 3OoE-Ol ? dJE+OI OOOE-00 
-100 301EcOl 2a3E~Ol OOOE*OO 
420 ?.%E-01 ?olE-Ol O.OOE*OO 
JJII 241E-01 :oOE-0, OOOE-00 
JO0 2 EdE-01 3 5F,E-01 OOOE-00 
4SO ?RlE-0, ?.5ciE-0, 0 DOE+-00 
$00 2 --E-01 2.51&-01 OOOE-00 
520 ?.72E-01 253E+OI OoOE*OO 
540 ?o-E&O, Z.S?E'OI 0 OOE*oO 
500 !03E*l)l ?.'OE*O, OOOE*OO 
CR0 ?5uE*Ol 248E-0, 00aE*o0 
a00 154E-01 2.JX*OI 0 DOE+00 
"20 250E101 2.I5E.01 0 OOE+OO 
040 Z.bE-01 ?JiE-01 I ROE-II 
000 ?.42E-01 2 .IZE-01 4 O&1, 
OR0 MRE-01 2 JOE-01 1058,lO 
700 2.31E-01 ZiUE-01 ?.XE.IO 
'20 XOE*Ol ??'E.OI J.~lE.iO 
720 Z?oE*01 235E-91 uUUE.10 
-00 ?Z?E+OI ?.UE*Ol I UoE-00 
X0 ?.lsE*aI 232E-01 3,:OE.Ou 
x00 2.l5E~Ol 2.30E-01 s.??E-04 
8?0 ?.IIE*Ol 2 ?W-Cl I ?IE-OR 
E-10 2.OiE+Ol 2 2x-01 2 0%.OR 
SO0 :.04E*Ol t?!E*Ol 3.53E.OX 
XX0 ?.OIE*OI ?.XE+Ol ISIE-OS 
"00 IP7E+ol ?.22E+Ol 0 ,-E-OS 
020 I WE*Ol ::OE*ol I..lRE-07 
WO I'JIE*OI ?.luE*Ol 2.2"E.O7 
400 18X*0, 2 I~E-2, 3 .I"E.07 
WO ,.sJE*OI ?.IIE+OI 52,E.07 

IO00 lRlE+Ol 2 I.IE*OI - nTE.Oi 

d3 

-1 

2' 

0 

IO 

0 

la 

Y---Y 

f---l 



Table 2 

Distance of Further Migration 

Site Chemical CAS 
No. 

5,19 Aluminum 
19 Arsenic 
4 Barium 

$19 Cadmium 
4,5 Iron 
19 Lead 

4,5,19 Manganese 
5 Nickel 
19 Thallium 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-g 
7439-89-6 
7439-92-l 
7439-96-5 
7440-02-o 
7440-28-O 

Partitioning Coef. Ref 
Kd 

L/kg 

1500 (2) 
29 (1) 
41 (1) 
75 (1) 

220 (3) 
270 (3) 
50 (3) 
65 (1) 
71 (1) 

GW Criteria 
From 

FS Report 
Wi) 
7870 Background 

a NJ GWQS 
518 Background 

4 NJ GWQS 
7690 Background 

10 NJ GWQS 
65 Background 
100 NJ GWQS 
10 NJ GWQS 

(1) USEPA, Soil Screening Guidence, 1996 
(2) Thibault 1990. 
(3) Bases and Sharp, 1984. 
(4) Distance of further migration is defined as the maximum distance from source area where the maximum concentration 

in 1 OOO-year time frame may reach the value of growndwater criteria. 

Distance of 
Further Migration (4) 

Qlljl 
0.4 

32.0 
4.0 

10.0 3.0 

55.0 13.0 
0.0 I 

Site 19 
2.2 

191.0 

55.0 

30.0 
105.0 

79.0 



:CTnn Version 2.0 for Excel a.0 % 5.0 

BROW% & ROOT ENVIRONMENTAL 
:opyri-&t 1996 

ITE: vAv*L WEAPOUS sT*w3N.E4RLE w. s-4 LWESTlGhTOR wfu DAT\TE: I s/9; 

CHEMICAL CHARACTERISTICS lTERATWE DECISION-MAKING BOS 
EXPOSLRE POINT (UNDER% FL) FL LEACHATE CONCENTRA’I-tON (YESNO) 7 I-ES 

OhT.A\mAVf Barium L?J!JERS hder SOUTCD. FL: Fencelm IXPUI LEACHATE CONCENTRATION (LIGr’L) 0 WEI-IX 
WATER CRITERIA (IJGA.): 5. I SE+02 CONST?ua CONCENTRATION (YES.NO)? YES 

&F-LIFE (YRS): 0 ooE+oo TRY NEW GOAL: 0 00E+X 

PECfflC ACnClTY (Ctig): 0 OOE&OO TIM22 FRAME (YRS): 1000 ACCEPTABLE’ YES 

SOURCE-TERXI WFORWATION ENGLUEERLh’G CONniOL JXFORU.ATIOS 

c 1.00 MILT(FT’-YR): 0 OOE+Ol! 

.I rl.KG) 4.IOE*Ol 

ONSTA,\T SOLRCE CONCEXIRATION (UC/L): 0.00E+00 LENGTH (Fl-). 600 

wlDTH (m-J 600 
HE FOLLOL’+-&G DATA &E NOT G’SED N THIS CALCL!AnON 

IS THERE A CLAY LLTER LAYER (YE&NO)? “0 
LVhSTE cH.APL4cTERlsncs~ 
&II-L-U SOLD-PHtiE CONCE%TR.4nON (MC/KG) m FOLLOLCWG DATA ARE NOT usED w Ttfs CALCIJLATION 

CLI’LT FOLLOhTNG PARA.bfEl-ERS~ HOW IiX\Y SUBLAYERS (I - IO)‘7 3 
TfflCWESS (FT): 0 TOTAL THICKKESS (IX’ TO 30 FT) (F-Q: IO 
S,\TLRAllON RATE. 0.6 SATLXAilON RATE: 0.95 
POROSIT? 0 25 POROSiN 0.3 
BLZK DENSITY (G.CM”3) I.5 BLJIX DEXXY (G/C.W3): I .78 

Kd (L’KC)~ I .oOE-05 

i THERE A TYPE I LAYER (YE&NO)? 

HE FOLLOL\lSG D.-\TrI m NOT L’SED IN THIS CALCL’L.4nON 

O\.i‘ILkW’ SLBLASERS (I _ IO)? 

OTAL THIC’&XSS (Iii TO 30 FT) (F-I), 
;\Tl X~\TION R-\l-E 

:IROSiTI 

l7.E; I~ESSITS ii; !x’3) 

d ‘1. Ml;) 

.TTL% SOrL c:)uc fMi.KG): 

NO 

“DE :I -- L 

0.9s 
0.25 

I.5 

I WE-05 

0 

IS THJZRE A TYPE 2 LAYER (YES,b’O)? 

THE FOLLO%TNG DATA .AR!2 NOT USED N THlS CALCIXATION 

HOW Stk\--z’ SUBLAYERS (I . IO)? 

TOTX TkCiCkXESS (UP TO 30 F-i) (FT) 

s.Aw2.4nox RATS: 
POROSITY: 

BLiLK DEiSlTY (G:CM”3) 

Ed (L’KG) 

NTLU SOIL CONC. (MGXG): 

NO 

5 
20 

0 I3 

0 25 

!5 

I WE-05 

0 

7T,V. S.ATLR-\lED ZO1‘;E THlCKN!2SS. B (FT): 

OF.lZOW~Uu. SEEPAGE VELOCITY. V (FTflR): 

d iI.KG) 

.XOSK’I 

ERTIC-V DISPERSIL’ITY. iu (FT) 

~N~ITlI)NXL DISPERSMTY. Au (FT): 

.\TEI;=\L DISPERSI\-iTY. Ay (Fr): 

*JTLv. CONC fusL) 

HEDICTF.1~ L\IP.\CTS: 

S.4TIRz\TED L.AYEI: CONC~iTR%nON 

FESCE I.?5 C’ONCE>TWTION 

30 

I-I.8 

.XIOE~OI 

0 2S 

0 0883 

3’ 

I I 

580 96 

5 SIE-II2 (LWL) 

5 I’_EcO? (UGIL) 

VERTICAL SEEPAGE VELOCITY. Vzo (FTPI’R): 0 343 

DOWXGR4DiEWC MEA INFtLTRAnON RATE. q (FTIYR) 0 

SPECIFY hIINNG D;\ETH (Computed from formula if inpu! NO) ;I) 

!vUXNG DEPTH, H (FT): 30 0 

TIME OF PLMPNG STOP. P&T REARS): 0 

AGE CI’RS) I) 

CONC. 0: L-PGRADCXl’GRObNDWATER.CK (UC/L) 0 

DISTAKETO F.L.: j2 

TLME OF MXX&IL-Ii (TR) 

0 

I OiXl 

,/--- 



Vrrrk.,, 2.0 for Es.4 4.0 .G 5.0 BROIVN & ROOT ENVIRONMMTAL 

opyrfpht1996 SCREMMGLEVEL~CELCRYST~~~. EALLTRANSPORT(ECTnm)MODEL 

ITE: 

YVESTI‘XTOR: 
ATE: 

";mNsnAnoN~-E NJ.S4 ~'I 

SATURATEDLAYER 

JFILT fl'\R): 0 80. 30 Vm(FI'/YR): 0.3-X 

ENGlH[Fl-. 000 GWQ,(L'DAY,: 5.l7E'OS 

TlDTH im. 000 Kd(lKG): .i.lOE-01 GWV.(CT/YR): lJ.80 Kd(LiKG): .I, 

xosm 2: 0.25 SATURATION: I 00 H(m: 30 0000 RFTARDATION: 2x 

3ROSmS.4T LAYER: 02s THICKNESSO: 3000 EFF.POROSTrl: 0.25 4 W-RR) C 

E\IST,' 2 (GIChl31: I5 DECAY(IIDAYJ: O.OOE-00 DISPERSIVKY: DECAY(ltI'R). OOE+OC 

ENSIPI'G\,AIGiChl3) 1.50 CBo(pPBb 581E-02 ATLo: 0.09 

CU2(PPB): O.OOE+OO .4x (FIX 3 20 P&T((YEARS): 0 

GE IYE;\RS)- 0 QI fumn, O.OOE*OO QZfLlDAYl: SliE-03 P.y cm: I 07 DISTANCE T0FL.cFl-l: 3? 

~h,El?.-,-ERVALIYRSI 20 SOURCEAREACONC.K%IA) FENCE LLNECONC. 

:L.-\PSEDT-SIE - YRS L4'fERXl'PBl lUGiLl (UGiLI 

0 0 ooE*oo 5.81E-02 O.OOE+OO 
20 OOOE-00 58OE+02 0 ooE+oo 
JO 0 DOE-00 5.79E-02 OOOE+OO 
00 OOOE+OO 577E+O? 9 298-07 
SO O.OOE+OO 57dE+O? ?oZE-04 

IO0 OOOE+OO 5.75E+02 7.7dE.03 
I20 O.OOE+OO S.i4ErO? 7.4OE.02 
IJO OOOE-00 ST)E+OZ 3tiPE-OI 
IO0 OOOE-00 5,72E*O? I.ZZE+OO 
180 OOOE-00 5.7lE-02 S.IOE+OO 
200 O.OOE+OO Jd9E+o? o.JdE+OO 
220 0 OOE*OO S.a8E+O2 l.l?E+Ol 
2.lO OOOE-00 5.oiE+02 L92E+Ol 
?@O OOOE+OO SdoE+OZ ?9OE+OI 
280 OOOE-00 5dSE+O2 4.llE*Ol 
300 OOOE+OO S.dJE+O? 5.53EI01 
320 OOOEtOO S.d3E+02 714Ey01 
310 OOOE+OO 502E*02 89lE-01 
300 O.OOE+OO S.oOE+O? LOSE+02 
380 0 OoE+oo 5 59E-02 I.:SE+O? 
-LOO OOOE-00 5 SSE+O? I -lOE+O? 
J?O OOOE-00 557E-02 1 -0E.02 
.uo OOOE*OO 5 5oE-02 iulE*02 
400 OOOE+OO 555E42 2. I ?E*O2 
JWO OOOErOO 5.5-lE-02 ?.33E*02 
500 OOOE*OO 5.53EL02 2.53E+O2 
520 OOOE*OO 5.52E+O? X7336-02 
540 OOOE*OO 5 50E-02 ?'J?E+O? 
500 OOOE+OO 5.49Et02 3.lOE*02 
580 O.OOE+OQ S.&SE-O? 3.?SE+O? 
a00 OOOE+OO 547E+02 34.IE*02 
CO 0 WE+00 S&E+02 3oOE+Ol 
OJO OOOE+OO SJIE+O: 3.75E+02 
000 OWE+00 JJJE*O? 3ESE+O? 
OR0 OOOE+OO 5.438+0? -I.OIE+O? 
700 OOOE+OO 5J:E*O? J.l3E+O? 
-. .o OOOE+OO SJIE+O? 4,?4E+O? 
7JO OOOE+OO I.JOE*O? J.35E*O? 
-00 OOOE+OO 5.38E+O? JJ4E+O? 
-SO OOOE-tOO 5.3iE+O? J..oE+OZ 
800 OOOE+OO 53dE+O? .lo?E+Ol 
820 O.OOE+OO 535E+O! JaaE+O? 
Y-IO O.OOE+OO - SYE+O? J.ibE+OZ 
800 O.OOE+OO 533E+O? JS?E+OZ 
880 OOOE*OO 532E*02 -l.S8E+O? 
000 OOOE+OO 5,3lE+O? 4u3E+02 
"IO OWE+00 53OE+O2 4.URE*02 
UO OOOE-00 524E+02 SO?E+O? 
000 0 ooE+oo 5.2EE'O? SOoE+O? 
"SO OOOE*OO 52?E+02 5OoE*02 

,000 " OOE+OO 52aE+O? 5.IIE*02 

\lhSIXIUII OOOE+OO , LRIE+O? 5 IZEiO? 



lCTtan Version 2.0 for Excel 4.0 & 5.0 

BROWN Sr ROOT ENVIRONMENTAL 
Copyright 1996 

SITE: N4"p.L WEAPONS sTp.In-+ EARLE NJ. sd INVESTIGATOR: WW DATE: 1/3/g; 

2” 
CHEMICAL CHARACTERISTICS ITERAlTVE DECISION-&KING BOX 

EsPOSUREPOfNT:(Iii'iDERS.FL) FL LEACH.ATECONCEblTRXlON(YES.NO)~ 

:oYi.~m.-LT, 
YE2 

km UNDERS: Undcrsource.FL:Fenccline fNPb~LEACHATECONCENTRATtON(UG&) OOOOE-UC 
WATERCRlTERIA(UGIL): 7.69E+O3 CONST.ANTCONCEN-fKATION(YESJJO)? YES 

QLF-LffE(J-RS) O.OOE+C@ TRY NEW GOAL. D.OOE+IUC 

iPECfFlC ACiXTTV(Ci@. OOOE+OO T!MEFF2ME(YRS). 1000 ACCEPTABLE! NCREGE 

SOURCE-TERhl INFORMATION ENCLTEERING CONTROL INFORMATION 

;;. loo INFtLT(FT/YR): 0.00E+Otl 

;I IgxGj) XOE-02 

~OSS~~~TSOLRCECONCETU~~TION~GIL): O.OOE+M) LEXGTH(FT): 6OU 

hlD-rH (FT): 

THEFOLLO~~~GDATA.ARENOTUSEDNTk5SCALCLtAnON 
6011 

1s THERE A CLAY LL’XR LAYER (YES,,VO)? 

!V.LsrE CHAR4C~RlSTICS~ 
“0 

bSl-L%SOLtD-PHASECONCEXlRAnON (MG,KG:C): THEFOUO~~~CD~TX~NOTUSEDINTHISC~CLiL.-\nON 

CiPLTFOUOI4~GP~~~~1ERS: HOWkLANYSUBWYERS(I-IO)? 

lHlcmEss (FT): 
I 

0 TOTALIHICKNESS(UPTO30Fl-)(FT): IO 
S.ATLX.AnONR-\TE' 0.6 SATKRATIONRATE: 

?OROSlT\ 
095 

0 35 POROSITY: 

PLlXDESSiTY(GiCY"3) 
0 25 

I.( BULK oExsrrY(G/cazs): I.75 
Rd(LKC). I.CCE-05 

S THERE A TYPE I LAYER (YESs;O)? NO IS THERE A TYPE 2 LAYER (YES+UO)? NO 

Tt~FOLLOUTiGDATA~NOTUSEDINTHlSC~CLIZ;\nON THEFOLLOWE4GDATAr\RENOTUSEDlNTKKC.ALCIjL;\n0N 

IO\~.\U~YSLBLAYERS(i -IO)? 6 HOW MXUY SUE3LAYERS(l-IO)? 5 
'OT.ALlHlCKAESS~~TO30 FT’)(FTj 2.70E*OI TOTALTKlC~%SS(L~TO30FT)(Fl-)~ 

.~TL~~llOSK~l-E 
111 

0.95 s~TuunosRxr2: 

'OROSITY. 
0 13 

0 25 POROSITY. 0 25 

i1u T)ENSrr\'ic; Chl"l) 1.5 BfJX DENSITY(G;'CSt~3) IS 

:d IL Kc;)- I.OOE-05 Kd&'KG): I.OriE-OS 

\mAL SOIL cost (XGKti). 0 NTLU SOIL CONC. (?.tCKG): 0 

AT~XATED LAYER 

OT;U.S~~R-\TEDZO~~iEC~SS.B (FT): IO LERnCALSEEPAGELELOClTY.Vzo~T/YR): 0.3-13 

IO~O~~~SEEPAGEL'EL0CTTY.V (FT/YR): 14.8 DO~\iNG~a?u~~~\~TR4T[ONR~TF,qmfl'R) 0 

.d iLLhG) 2.?OE-02 SPECIFY MISING DAETH(Computed from formulaifinputK0) 30 

OROSITY 0.3 MlSNGDEPTH.H(FT) 

FRnC,-U DISPERSI\ITY..Az(FT): 

500 
0.0853 TthQOF PLMPNGSTOP.P&T(YE.ARS~ 0 

OStim;n~,\LDISPERSf~7TY.~~~IFT): IO AGE (YRS). U 

A-KEK-U DISPERSl\TTY.Ay(FT): _ 03 CONC ~L~G~~D~?GRO~~W~~R.C~(UG~) II 

r;TTLu.COEzC (ugL) IISJ9.29 DIST.ANCETO F.L.: IO 

RIIINCTED L\IP,\CTS: TMEOF&QJAtbX(YR) 

S.~TISRr\~DL,\~ERCO~C~~TION~ I.ISEAOl (KJGIL) 0 

F~~~EL~~c~N~E~TR~~~N: 70SE+03 @G/L) I uoo 



n “rrdan 2.0 ror Excel 4.0 br 5.0 BROW & ROOT EXVIRONMMTAL 

Copyrlpht 1996 SCREENINGLEVEL EXEL-CRYSTAL BALL TRANSPORT (ECTnn) 5lODEL 

SITE: 

INVESTIGATOR: 
DATE: 

I 
SATURATED LAYER 

POROSfTYSAT.LAYER: 

DBKSITI' 2 (GKxl3): 

DENS~TYG&(AIGCS~~) 

IC 
AC 
00 
so 

100 
I20 
110 
IO0 
180 
200 
220 
:&I 
200 
30 
jO0 
320 
3-10 
300 
370 
100 
420 
UO 
200 
SO 
SO0 
s:o 
UO 
500 
9.50 
000 
020 
C-IO 
000 
080 
-00 
-20 
740 
-00 
SO 
so0 
$20 
%I0 
400 
SSO 
000 
020 
4.10 
"60 
WO 

,000 

\I~\SlblLiSl 

20 

.AYERZ(PPf 

O.OOE+OO 
O.OOE+OO 
OOOE+OO 
OOOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
OOOE+OO 
OOOE+W 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OOOE-00 
O.OoE+OO 
0 OOE-00 
OOOE+OO 
O.OOE+OO 
OOOE*OO 
OOOE*OO 
OOOE*OO 
O.OOE*OO 
0 00E*OO 
OOOE-00 
OOOE+OO 
OOOE+OO 
OOOE+OO 
O.OOE+OO 
o.ooE+oo 
O.OOE+OO 
OOOE+00 
O.OOE+OO 
OOOE+OO 
O.OOE+OO 
O.OO&+OO 
OOOE+OO 
O.lOE+OO 
o.ooE+aa 
0 ooE+oo 
OOOE+OO 
OOOEtOO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
DOOE+OO 
0 OOE+Oo 
000E*00 
OOOE'OO 

0 ooE+oo 

K 

s, 

n 

D 

C 

C 

P 
SC 

d&%X). 2,2oE+o2 

4r0..4nON: f 00 

iICKNESS(m: 30.00 

EC.4Y(l!DAn: O.OOE+OO 

BopPB): I IBET04 

UZ(PPB) OOOE-00 

Z(fiDAn: 51iE+03 

JURCEhREACONC(GhU) 

tUGiL1 

cm: 30 Vzo(FWR). 5.34 

iW Q3 (L0nt-1 5.178-03 

iWV.(FWR): IUp Kd(L,KG). ?2 

!(FrJ: 30 0000 RETARD.ATfON~ I32 

FF.POR0Sn.Y 0.25 4 ImYRa, 

>fSPERSIVfi?: DECAY(INR) OOE-0, 

+.zlm 0 09 

tim: I 00 P&T(YEARSI' , 

elm. 0 33 DISTANCE T0F.L rm I/ 

FENCELINECONC 

IUGiLI 

l.fSE+OJ OOOE+OO 
l.ISE+OA O.OOE+OO 
l.l8E+OJ OOOE'OO 
I ISE+OJ OOOE+OO 
l.fSE+OJ d.?.(E-OS 
I.ISE*OJ I BE-05 
l.l8E+O1 :.JE-OJ 
,.lSE+O1 I ISE-02 
I IKE-OJ SeoE-02 
I IBE+O.! 4 i7E-01 
I IBE-0-I I -ldE+OO 
I.ISE'0.f dOSE*00 
I ISE-04 "SSE+OO 
I lSE+O.I lO7E+OI 
I ISE-0-I 3 PIE+OI 
I.IIE*OJ dlw+ol 
I ISE+O.l "B3E+O, 
I IXE-OJ I.J:E+O? 
I.l.SE*O-f 2.1 IE+OI 
I ISEc0.l Z.QOE*02 
I.ISE*OJ IRoE+ 
I ISEr0.l ,"QE+O? 
I18E*O, o?OE-02 
I I-E*0-I :.70E*O? 
I I-E-04 Ui~E~O? 
I I-E*OJ l.llEt03 
I I-El0.l I3lE*03 
I I-E+04 LS?E+O3 
I I-E*O-I I3E+O3 
I I x*0.! I.UaE+O3 
, I x-04 2.?OE+OJ 
i i-E.0.l ?.UE*03 
! IX-04 2.oUE+O3 
, I-E-04 ?PJE'Ol 
/ I-E-0.t 3.20E+03 
I I-E-O.! 3.4oE+03 
I I T-O., 3.T?E+O3 
: I‘E.0.l 3.!m+o3 
I !-E-o-! J.??E*O3 
I I -E-O-r 4 SOE-03 
I /T-O-l J.:oE+OZ 
I /-E-0.1 soIE+o3 
I I-E.04 5?aE+O3 
I 17E.0.1 ?5lE-03 
I 17-0.1 575E+O3 
I i-E7O.l 5.'JQE+O3 
I laE*Ol 3.11E+O3 
I foE'0.I ollE+03 
I loE+O.1 da&+03 
I loE*O.l oXiE+O3 
I loEi0.l :OSE+03 

I lsE+o.l 70REt03 



I ICTran Vcnion 2.0 for Excel 4.0 & 5.0 

Copyright 1996 ( 

BROWN & ROOT ENVIRONMENTAL 

s 

C 

h 

h 
C 

;ITE: NAVAL WEAPONS !3TATlTIoH. EARLE NJ. Y IiiESTlGATOR: w-m DAT\TE: 113t97 

CHEMICAL CHARACTERISTICS ITERATIVE DECISION-hWKWG BOX 

EYPOSL'RE POINT. (uKDERS. FL) FL LEACK4TE CONCENTRATION (YES.NO) ? i-ES 
:osTGLlxwi-: Mangarwe UDDERS: Under sourer. FL. Fmcclme NPUT LE.4CHATE CONCENTRATION (UC/L) O.@XlE-OO 

WATER CPJTERIA (UG/LJ 6.50E+OI CONSTANi CONCENTR4TlON (YES.NO)? >-ES 

t4LF-LIFE (YRS): 0.00E~00 TRY NEW GOAL 0 CQE+M 

PECIFIC ACTIVITY (Ci/g) 0.00E~00 TIME FR4ME (YRS): 1000 ACCEPTABLE! I-ES 

SOURCE-TERhl LPFORUATION ENGMEERING CONTROL L~‘FORALATION 

:c too NFUT(FT/YR). 0 UUE-00 
I &KG): 5 UOE-01 

'ONSTXST SOLRCE CONCEMRATION (lJG/L) O.OE-UO LENGTH (IT) 6uu 

wDTH 0: 600 
MX FOLLOLVCU'G DATA AFJZ NOT USED CJ THlS CALCuLATlON 

IS THERE A CLAY LLVER LAYER (I’ES~~O)? no 

WxYfE cHAR4cTERlsTlcs: 

C-ilTLAL SOLID-PHASE CONCEiUTR\TlON (MGKG)~ THE FOLLOWDJG DATA ARE NOT USED NTHIS CALCL~ATION 

CUWJ FOLLOtrilNG PARAMETERS. HOW bUNI SLBLAYERS (I . IO)? , 
l?IlCDESS (Tl-). II TOT.& THICKXESS &;P TO 30 FT) (FT): IO 
SATUR;\TlON RATE: 06 wbumox km: 0 95 
POROSITY. 0.25 WROSKY: 0 15 
RLkK DEXSITY (G/C!J"3) 15 BL7X DENSITY (GKM"3). I 78 

Kd (LKG): I .UQE-OS 

1 

i TIIERE A TYPE 1 LAYER (X%+0)? 

HF. FOLLOItlXG D.4TA A& NOT USED N THIS C.ALCUL-\TlON 

OlV MAN?' SLBLAYERS (I _ IO)? 

3T.X IHKh'iESS (UP TO 30 FT) (F-i-) 
mmnox ~4x3 
-XOSIT! 

Il+K DENSITY KxM"3) 

:d (L. KG) 

\TrLu. SOIL CONC (MG,KG) 

SO 

6 

XOE-01 
0 95 

I.33 

IS 

I.0JE-M 

0 

IS THERE A TYPE 2 LAYER (YE&NO)? 

THz FOLLOWING DATA i\RE NOT USED N ms cum...mos 

HOW &fJX-i SUBLAYERS (I _ IO)? 

TOTAL THICKNESS (r;p TO 30 FT) (Fr): 
SATLR4TION RATE: 
POROSITY: 

BL% DENSITY (GXM"3) 

Kd f&KG): 

NlTIAL SOIL CONC. (MC/KG): 

SO 

5 

10 

u 13 
0 15 

Ii 

I ME-05 

0 

OT.AL SAT'JRATED ZOE;E THlCKX?ZSS. B (FT): 

'XIZD~?AII. SEEPAGE VELOCITY. V (-FT/?R): 

d iJ.SCi). 

:lRoSrr'I 

ERTICAL DISPERSl\TTY. Az(FT): 

DN(ilTLT)fXAf. DISPERSIVTTY. .Ay (FT): 

4TER.X. DISPERSlbITY. Ay (FT): 

.TrLu CONC. (uy2): 

30 VERTICAL SEEPAGE VELOCITY, VW (FT,?'iQ: 

IJS DOWSGRADM AREA INFILTRATION R4TE. q (FTfYR) 

S.UOE-01 SPECIFY MKNG DA.ETH (Computed from fonula it' input NO) 

03 hUX&G DEPTH H (fl-): 
0 OS3 -i-ME OF PIJMPING STOP. P9T (YEARS). 

iJ AGE (IRS): 

I8 CONC. N LJ3'GR.ADlES-r GROuN9WATERCLP- (UC/L) 

165 1 DIST,\NCE TO F.L.: 

RKDICTKD IMPACTS: TIME OF IiA~r\lWf iYR) 

SATLRrJTED LAYER CONCENTR,J-ilON I 658-02 (uG/L) 0 

FEXCE L&E CONCEXiTRA~ON~ 6 -19E-0 I (UGJL) ,:ir!G 



Vedc.” 1.0 far Excd4.0 4 5.0 BROWN&ROOTF.NVIRONMENTAL 

opyrightl996 SCREENMGLEVELEXELCRYSTALBALLTRANSPORT(ECTnn)MODEL 

ITE: 

IVESTICATOR: 
ATE: 

NA; STATIoNe EU(LE NJ.S4 ~~ 

SATURATEDLAYER 

iFtLT(FWR): 0 B cm: 30 Vzo(FUYR): 0.3-l 

ENbi rn: 000 GW Q3 (L0A-f): S.l7E+OJ 

IDTHIW. 600 Kd&'liG): S.OOE+Ol GW v. (Frrn): 14.80 Kd(L'EO): 5 

3ROSlTY 2 0.25 SA,IlR4T,ON: I .oo HO. 30.0000 RFTARDATLON: 30 

~ROSKYSAT LAYER. 0 15 THICKNESS[m: 30.00 EFF.POROXTY7': 0.25 cq (FI'XR): 

ENSrrY 2&xM31- 15 DECAY(IIDAY): OOOE+OO DISPERSIV",': DECAY(I/YR): 0 OE-0 

ENSiTYlihlA(c;/Chl3) 1.50 CBo(PPB): ,.65E+O2 AZ W-J: 0.09 

CU?(PPB) 0 ODE+00 Ax p-l-J: 5.50 P&T(YEARS): 

UEiYEARSt. 0 plitJlJA~~ OOOE-00 Q2lL'DAn: 5.liE+O3 Ay ml: 1.83 DISTANCE TOFLL.IFn: 5 

-I!.IEI\TERVALIYRSI 20 SOlJFXEAREACONC.(OMA) FENCELINECOSC. 

L.APSEDll~lE~ YRS LAYER 2fPPB) IUGJLI tUCnl 

0 0.00E+00 I.DJE+O? O.OOE+O 

20 OOOE+OO l.d5E+02 OOOE+OO 

40 0 ooE+oo I.d5E+02 o.ooE+oo 

00 OOOE+OO I.d4E+02 0 OOE+OO 

80 0,00E+00 I.&lE'OZ 0.00E+00 

100 OOOE+OO I.c4E+O? S.lOE-IO 

120 OOOE+OO 1.63E+02 9.09E.08 

I40 O.OOE+OO 1.63E+O? 2.66E.06 

IO0 OOOE-00 l.d3E-02 3.3JE.05 

I80 0 ooE+oo ,63E+02 2.4OE.04 

200 OOOETOO ,.62E+O2 l.ltiE-03 

220 OOOE+OO I dZE+OZ J.228~03 
240 OOOE-00 I.bZE+OZ 1.23E-O? 
200 OOOE-00 I.b?E+Ol 306E.02 
280 OOOE-00 I,oIE+O2 d.oSE-02 
300 0 OOE-00 I.alE+OZ 130s01 
320 0 OOE*OO IdIE+ 2.3X-01 

340 O.OOE-00 lolE*Ol 3.PZE-01 
300 OOOE+OO I o0E+02 d IVE-01 
350 O.OOE+OO I.dOE+Ol 0.3lE.01 
100 OOOEtOO I o0E+02 1.3JE+OO 
.I:0 0 OOE+OO l.oOE+Ol 187E"OO 
LIO OOOE*OO ,.5OE+O? ?.5IE+OO 
400 0 00E+o0 I 5QE+O? 329E+OO 
JSO 0 ooE+oo ,.59E+O? J.?ZE+OO 
coo 0 OOE+oO LSSE+02 52QE+OO 
520 OOOE-00 I58E+O? dSIE+OO 
540 OOOE+OO I58E+O? i,SSE+OO 
500 OOOE+OO I.SGE+O? UJOE+OO 
580 OOOE+OO I57E+02 l.llE+OI 
000 O.OOE+OO l.SiE+02 ,.2UE+Ol 
020 0.00E+00 I57E+O? I.JIPE+OI 
O-10 O.OOE+OO 1.57E+O? I.ooE+OI 
000 O.OOE+OO l.SdE+O? I.UOE+OI 
OS0 O.OOE+OO I.%E+O? 2.13E+OI 
700 OOOE+OO I.5oE+O? 2.3x%OI 
720 0.00E+00 I.JdE+O? 2o?E+OI 
740 O.OOE'OO I.JSE+OI ?.SBE+Ol 
700 O.OOE+OO 1.55E+O? 3,IJE+Ol 
X0 0 ooE+ao I55E+02 J.lIE+OI 
800 OOOE+OO I.TJE+O? loSE+OI 
S?O O.OOE+OO 1.54E*O? S.%E'OI 
840 OOOE+OO I.YE'02 424E+OI 
800 O.OOEtOO I54EtOZ 4.52E+OI 
880 OOOE+OO i.S.IE+O? -IROE+OI 
000 0 OOE+OO I53E+O? 5.09E+Ol 
TO OOOE+OO l.?3E+O? 537E+OI 
"JO OOOE+OO 1.53E+O2 505E+Ol 
%O OOOE+OO 1.53E-O? I.WE+OI 
US0 OOOE'OO l.S?E+O? d??E+OI 

1000 OOOE*OO I ??E+O? dWE+OI 

~l:\SIWJM , 0 OOE'OO I a5E+O? 04uE+Ol 



CTran Version 2.0 for Excel 4.0 & 5.0 

bpyright 1996 
BROWN Sr ROOT ENVIRONMENTAL 

ITE: NAVAL wEAPoNs STKrION. EARLE NJ. ss INVESTIGATOR: WYU DATE: 113.9 

CHESUCALCHARACTERISTICS ITERUTVE DECISION-MAKING BOX 
ESPOSIiREPO~~:~~ERS.FL) FL LEACHA"iECONCENTRMlON(YES.No)~ -l-E!: 

OYTAVN.WT Alummum LJXJERS. Undersource. FL- Fencelme ~~~~irAC~‘IFCONC~~~~ON(IjG,~) DOWE 
WXERCRfTERLA(UWL~ 7.87E+03 CONST;WTCONCENTRQION(YES.NO)? IE! 

.ALF-LIFE(YRS). O.OOE+OO TRY ;uZiV GOAL: 0.ol&sl 

PECTFICXTl\ilTY(C@,): O.OOE+OO TIMEFRAME (YRS): 1000 ACCEPT.ABLE! NCR!?-\SE 

SOURCE-TEIUIII~FOR~LZTION ENGlh'EERL~GCOhTROL L\.FORWr%TION 

e 100 LvfLLT(FTwR): OCOE+O( 

1 (Lw.3 I SOE-03 

DNSTXVTSOL~CECONCFNTR;\T1ON(LiQZ): O.OOE-00 LENGTH(FT) 375 

wmH (FT) 7w 
'HEFOLLOWTVGDAT;\~NOTL'SEDN~SC,~C(jLATION 

ISTHEREACLAYLIXERLAYER(\'ES+~O)? nc 
LL'WIT cHAR-\clEERIslTcs: 
~~WLSOLID-PH-\SECONC~~~T(OIS (MGXG): TKEFOLLOIVIXGDATAARENOTUSEDO~~H~SC.~~CUL.~~~ON 

,?PLl'FOLLOWXiP..W.&4ETERS HOWhUNYSUBLAYERS(I -IO)? 3 
TKICKX-ESS (Fr): 0 TOTALlHK~~SS(lX'TO30F~(F~: IO 
S.-\TL'RJ,TIONR.XTE 06 SATURATIONR-ZTE: 0 95 
POROSITY 0.25 POROSITY: 0 zc 
BLUDNSlTS(G'CW3) I.5 8uLKtlENSrrY(GiCM~3): I78 

Kd@KC): I OOE-05 

NO 

6 

1.20E*Ol 

0 9s 

0.25 

1s 

I .xlE-OS 

0 

ISTHEREATYPEZLAY ER(YESjXO)? 

~FOLLO~~~GDATA~NOTUSEDINTHlSC.~CULATION 

HOWh~~SLiBWYERS(I-lO)Y 

TOT.~~C~~SS(L~TO30FT)(F~: 
SATL'RATIONR;\l-E 

POROSITY: 

BULKDE?JSTTY(GICM"~) 

Kd&KG): 

NlTLU SOLL CONC. Q.tGKC). 

SO 

5 

10 
0 I3 

0 3 

15 

I WE-OS 

0 

ITtiSATLR4TEDZOiiETHK~FSS.B (F-l-. 

)~iLZO~~TXLSEEP.~GELFLOCITY.V (FTIYR): 

i (I,Kc;l~ 

IROSlTY. 
~RTlc;u.DISPERSI~TTY.,~zIFT): 

,NGln~N~u.lSPERSI~TIY.A~.u(FT): 

ITER:\L CXSPERSI\lTY.Ay(FT): 

TrlALcosc (US'L) 

WDICTED IW'rWTS: 

S,\TL'RATEI? L:\YER CONCENTR-\TlON, 

FESCELISE C‘OS'CEsrwTlON. 

30 

2 628 

LsoE+03 

0 3 
0.0983 

00 

00 

17212.11 

I 7X&&4 (UGiL) 

413Et03 QJWL) 

~ERTICALSEEPAGE VELOClTY.Vzo~WR): 0 33 

DO~TU'C~IMTARWwFa77unON~~.q~:TR) 0 

SPECIFY hIISl?JG DAETH(Computcd from formulaifinputN0) j0 

hlISLUGDEPTHH~-f) 30 0 
TMEOFPUWtNGSTOP.PST~E.ARS): 0 

AGE(YRS). 0 

CONC.OIUPG~IENTGROL~WA~R.CU~(UG,L) 0 

DISTANCETOFL: 04 

TIMEOF ?.MSLMU?.t(YR1 

0 

IMKI 



” “trrhnl*.o for Excel +.o & 5.0 BROW?, rC ROOT EN?‘,RONMENT,U, 

copyrlghl1996 SCREENIXCLEVEL GXCELCRYSTAL BALL TRANSPORT (ECTra,,) MODEL 

SITE: 

INVESTIGATOR: 
DATE: 

NA;-N’=AnoN.EAwE N’.SS ~ 

SATURATED LAYER 4. 

NFILTiFT/YR). 0 B (Frl 30 Vro(Fi-r(R): 0.34 

.ENGTH(m- 375 GWQ3(UDA'O: 1 OiE+03 

.VIDlHlFn 700 Kd(UKC): I .soE+03 CiWV.(Fl'fYR): 2.ti3 Kd(l/KG): I54 

'OROSTTY?: 0.25 SANRATION' 1.00 HO 300000 RETARDATION: 900 

'OROSITYSAT LAYER- 0.25 THlCKNESS(FTl: 30.00 EFF POROSTTY: 0.25 q(FTiYRI: 

1ENSll-Y 2lGCXI3): 15 DECAY(I/DAY). O.OOE+OO 0ISPERSIVll-f: DECAY(I,YR). OOE+O 

IENSli-YGMA(C/C1131: I 50 CBoG'PB): 1.72E+OJ .Az(Fl-): 0.09 

cu2cpPB): O.OOE+OO AX 1Fl-J: 0.04 MTTEARS): 

AGEtYEhRSk 0 QI iUDA\?: O.OOE+OO Q2 fL'D.An, 107E+03 4.y iF-l-3 0.01 DISTANCE TOFL.(FlI 0 

TIMEIKTERV~LIYRS) 20 SOURCEAREACONC(ChlA) FENCE LIWECONC. 

EL.\PSEDTl!.lE- YRS LAYERX'PB) IUGlLl (UG/LI 

0 OOOE+OO 1.72E-0-l O.OOE+OO 
20 OOOE+OO 1.7?E-04 O.OOE+OO 
10 OOOE+OO 1 '2E+OJ II OOE+OO 
00 O.OOE+00 1.72E+O.I O.OOE+OO 
80 OOOE+OO 1.72E~O.l OOOE+OO 

100 OOOE+OO I.i?E+Of O.OOE+OO 
I20 0 00E*OO I.:?E+Ol J.71E-08 
IJO O.OOE+OO I.iZE+OJ 2.92E-Od 
ID0 O.OOE+OO ,.72EcOJ d .lUE.OS 
180 OOOE-00 ,.??E*OJ 7.2.60.l 
200 OOOE+OO I,i:E+O1 J99E-03 
220 OOOE+OO 1.72E+0.! ?..!2E-02 
2-10 OOOE+OO l.??E*OJ 9.056-02 
200 OOOE+OO I.RE+OJ 2.7dE.0, 
X0 O.OOE+OO 1.72EtO.t 715E.01 
300 O.OOE*OO I.RE+Ol I ox+00 
320 O.OOE*OO I.?E+O-I 337E+OO 
340 OOOE+OO I l?E-OJ o..ldE+OO 
300 0.00E'00 I iZE*OJ I.IZE+Ol 
380 OOOE+OO I.ZE-Od I SSE*Ol 
400 OOOE-00 ,.72E+O, 202E+Ol 
420 0 OOE-00 I -?E+OJ 43UE+OI 
J-10 OOOE*OO I lE+OJ 0,.3oE+Ol 
-IDO OOOE+OO l.-JE+OJ 9.9?E-OI 
480 OOOE-00 I.i?E+O-l l.?2E+O? 
500 OOOE*OO I72E'O.l I olE*O? 
520 0 OoE+OO I.72E*O.I 2.09E+O? 
530 0 00E'00 1 2E+O4 ?.ooE*O2 
500 OOOE+OO 1.71E'OJ 3.33Ec02 
580 O.OOE+OO I :ZE+Oa 4O'JE+O2 
000 0.00E*00 I.:2E+OJ .bP?E+O: 
020 O.WE*OO I .nE*O.l 5.92E+O? 
"10 OOOE+OO I.iZE-O-! i.OOE+O? 
000 O.OOE+OO I.i?E+O-l S.l7E+02 
60 0 OOE+OO I.72E'O-I %k,E+O? 
'00 O.OOE+OO I '?E-04 1 OBEt03 
-?o O.OOE+OO ,72E+O-! I.UE+OI 
'40 -OOOE+OO I.72EaO4 1.3YE*O3 
-00 OWE+00 I.:?E*04 i.SdE+O3 
-80 0 00E+00 I.:?E+O.l I74E+O3 
X00 OOOE+OO 1.7?E+O.1 1.92E+O3 
x20 OOOE*OO I72EcO.I 2.12E+03 
8.10 O.OOE+OO I72E*OJ ?.32E+03 
800 O.OOE+OO I.:?E-0.1 ?.52E+03 
KY0 O.OOE+OO I :?E+O-I 2.7JE'03 
uoo OOOE+OO ,.72E+O.I ?.9oE+03 
420 OOOE*OO I.i?E+O.l 3 lXE+O3 
"40 OOOE+OO ,.72E+O.I i.JIE+O3 
000 OOOE+OO 1,7?E+OJ ,05c+03 
US0 OOOE+OO I.72E+OJ 3SoEtO3 

1000 0 OOE+OO I i?E+OJ .I 13E+03 

.\IASIW,'W~ OOOE+OO 1 I.72E+O-l .I 13E+03 



CTnn Venion 2.0 for Excel .I.0 & 5.0 

BROW3 Sr ROOT EN\‘IRONMENTAL 
Copyright 1996 

ITE: NAVAL WEI\PctS sTP.Tlou. E4Rl.E NJ. OS Iii’ESTIiXTOR: i\niu DATE: 1,397 

CtIEhnCAL CHARKTERISTICS ITERATIVE DECISION-hL%KINC BOX 

EXPOSURE POINT. (UQERS. FL) FL LEACmTE CONCENTRJ.TlON (YES.NO) 7 

OhT?WiNA\T. 

SES 
Cadmium UNDERS: Under sowcc. FL: Fenccline NPUl- LEACHATE CONCENI’RATION (lJG/‘LJ 0 WOE-CC 

WATER CRITERIA (UGIL): .l.OOE+OO CONSTANT CONCENTRaUiON (YES.NO)? YES 

XF-LIFE (YRS). O.OOE+OO TRY NEW GOAL: 0 OOE-00 

PEC[FIC ACTl%TfY (Ciig)’ O.OOE+OO TEvQ FRAME (I’RS): 1000 ACCEPTABLE! NCFtE.ASE 

SOLIKE-TERM L?4FORMATION ESGLVEERING CONTROL LVFOffiUATIOS 

1.00 NFILT(FT:YR): 

;(LFx, 

0 OOE-@I 
7.5OE+Ol 

OKSTX\T SOljRCE CONCEhTR4nON~~GiL): 0 00E-00 LENGTH(Fi-& j75 

WtDTH (FT). 

'~FOLLOIC'INGD~T~~XREOTL'SEDNTHlSC~CLILAnON 
7m 

IS THERE A CLAY LLb’ER LAYER CI’ES$O)? 

N’ASTE CH;\R-\CTER1SllCS’ 

no 

blTLAL SOLID-PIG\SE CONCENTRATION (MGKG): TKEFOLLOWNGDATAARENOTUSEDNlHISCALCLLAnON 

KPCirFOLLO~\~GPARAMZTERS. HOW!AWY SLiiLAYERS(1 - IO)? > 

nwh?;Ess (m), 0 T0T.U. THKtCNESS (UP TO 30 FT) (F’l’)): IO 

SAl-LR.~TlON RATE 06 sATm4noNmL\1F: 095 

POROSITY 0.25 POROSITY 

R1.U DEJSITY (G,'CW';) 
0 3 

I5 BULKDE-NSITY(G!CX~"3). I 78 
Kd(lJKG). l.OOE.05 

; THERE A TYPE I LAYER (I’ES,~O)? NO IS THERE A TYPE 2 LAYER (YFS,“IO)? SO 

HEFOLLO~\rDic;D~~~~~OTtiSEDINTHlSC~CULAnON THEFOLLOl\rDIGDATAARENOTUSEDNTHlSCALCL'L.~nON 

3b'XtX.Y SLBLAYERS(I - IO)? 6 HO\V~~~YSL~W1'ERS(I-l0)~ 5 

~T.U.THIC~~SS(L~TO30FT)(F7): XOE~OI TOTALlHlCIC?IESS&?TO30FT)(FT): 

~TL-R.ATlONfi;\TE 

10 
0.95 St\TlJRJ.TlONIwTE. 0 I3 

>RilSIT'1 0 25 POROSll'Y: 0 3s 

;LLE: imsm (;; rw3) IS BULKDEXSTTY(G/Clt^3) ii 

1ILKti) I.OOE-05 h;d W-KG): I .ME-05 

:T'ikLSO@.,C'ON~ (MG.KG) 0 NKLUsoaroNc.&wKG): 0 

STIR-\TED LAYER 

1T.U SATLTUTED ZONE THKXXESS. B (FT) 30 \FRnCALSSEEPAGE~ELOCITY.Vzo(FTriR): 0 345 

3~ZI)~~.~SSEEPAGE\iELOCTTY.V (FTriR): 2.628 DOl~?JGRADENT AREA NFlLTFdTlON RATE. q (FTIYR) 0 

it,Lui) 7.50E+OI SPECIFY MlSNC CIAETH (Computed from formula if input NO) 30 

-IROSITJ 0.3 14LXNG DEPTH. H (FT): 31) 0 

:RTlC;V DISPERSIWl-Y.,AzpT): 00883 l-h4E OF PUMF’NG STOP. P&T (YEARS) 0 

)S'(JTLDIN~\L DISPERSI\TTY.Au(FT): 0.l ..\CE CI'RS), 0 

4TER.U DISPERSIVITY. Ay(Fl-): 01 CONC. N bF'GRADl?E?iTGROUtiZJWVATER.ClJZ (7X11) I) 

7TLUCONC (uwL) .I 51 DISTANCETO F.L. 4 

-?t:DICTED IM’ACTS: TC4E OF &QXMLM (IX) 

SXTIXATED LASERCONCfZNTRATION 1.SIE*OO &G/I, 0 

Ft.CELbXTONCE~TION 3 59ti+oo (I;G-l.) IlW> 



"mh,,z.O,.,r Ercsl4.0 dr5.0 BRO%N.% ROOT ENVIRONMENTAL 

opyil@nfl996 SCREENINGLEVEL EXXLCRYSTAL BALL TRANSPORT (ECTran) MODEL 

ITE: 

IVESTICATOR: 
ATE: 

NA;mNs=AnoN-mEN”s5 ~I: 

SATURATED LAYER 

lFlLT(FlWR): 0 Bo: 30 VW c=rNR). 0.34 

3NmH ml: 375 GWQ3WDAY) l.O7E+03 

'lDTH(FlJ: 700 Kd(llEG): 7,SOE+O, GW V.(FTNR): 2.63 Kd(L'KG~: 7 

3ROWY2: 0.25 SA,VP.ATION: I 00 H F-0 30.0000 RETARDATION. 4s 

3ROSlTYSAT LAYER: 02s THlCWESS(FT'h 30.00 EFF.POROXl'Y 025 q(FTIYR) 

ENSI,?' ?(C/CM31: 15 DECAY(lioAYI: 0 ooE+oo DISPERSIVTTY: DECAY(INR). OOErOt 

ENSrPiGItA(c;lChl31. 1.50 CBo(PPB): 4,51E+OO ~c=n 0.09 

cuz(PPB): 0.00E+00 AX (n 0.40 PW(YEARSI. I 

.GEWEARSI: 0 QIIL'DAYI O.OOE+OO 92 iL'D.AYl: l.O7E+03 AY tm. 0.11 DISTANCE T0F.L IFn 

‘lblEhXRVALIYRS1 20 SOtiRCEhREACONC.(GMA) FENCELINECONC. 

LAPSEDTIME-YRS LAYERICPPBI IL'CR) IUG!~l 

0 OOOE+OO 1,51E+OO O.OOE+OO 

20 OOOE-00 S.SIE+OO O.OOE+OO 
JO OOOE+OO 4.5lE+OO OOOE+OO 
00 O.OOE+OO 15IE+OO I loE-II 
SO OOOE+OO 4.5OE+OO 

100 
lo?E-00 

OOOE+OO 4.5UE+OO 
I20 

I.?oE-06 
O.OOE+OO 15OE+OO 

110 
2.3OE.05 

OOOE*OO 450E+OO 
IO0 

I DE-04 
OOOE-00 J.SOE*00 

IS0 
S.o?E-04 

O.OOE*00 4.5OE+OO 
?OO 

?XE-03 
O.OOE-00 45OE+OO 75OE.03 

220 OOOE+OO 4 49E-00 I plE.O? 
210 0 OOE+OO 4 dYE+oo 3.I.lE-02 
200 OOOE-00 4.49E+OO 5.-llE-02 
280 OOOE-00 JJUE+OO 

300 
SoOE-02 

OOOE+OO 449EiOO 
120 

I.?SE-OI 
O.OOE+OO &49E+OO 

YO 
I.SIE.OI 

O.OOE+OO 4.49E-00 
300 

?.4JE-01 
O.OOE+OO 4.48E+oo 

3X0 
XOE-01 

0 OOE+OO .I d8E+oo 
400 

4.05E.01 
OOOE*OO lJgE+OO 

420 
.Iu‘JE.Ol 

OOOE+OO J.WE+OO 
440 

aOlE-Ol 
OOOE+OO J.&SE+00 

400 
i.l?E-Ol 

OOOE-00 44SE+OO 
4X0 

8.2SE.OI 
OOOE+OO 44SE-00 

500 
94*E-01 

OOOE+OO 44REtOO 
II0 

1.07E+OO 
OOOE+OO d 47E'OO 

5-10 
I ?OE+OO 

OOOE+OO 4,47E+oo l.%E+OO 
500 OOOE-00 4.47EcOO 
CXO 

I4oE+OO 
OOOE+OO 4.47E'OO l.SoE~00 

000 OOOE-00 4.47Etoo l.l?E+OO 
020 O.OOE+OO 4,47E+OO IS-IE+W 
040 O.OOE+oa 447E+OO I.o7E-00 
"00 OOOE+OO 4,4dE+oo 
OX0 

2,0~E+oo 
O.OOE+OO 4JoE*OO 

-00 
?.2IE+OO 

OOOE-00 44r,E+OO 233E+OO 
720 OOOE+OO &4oE+OO 
-40 

?.UE+OO 
0 00E+ou .l4dE+OO 

-00 
Z.SE+OO 

0.00E+00 J.JdE+OO 
SO 

2oSE+OO 
O.OOE*00 44oE+OO 

so0 
2.75E+oo 

OOOE+OO 445E+OO 
820 

?GE+OO 
O.OOE-00 445E+OO 

840 
2'UE*OO 

O.OOE+OO 4.45E+oo 
800 

303E+OO 
O.OOE+OO 44x*00 

880 
3.llE+OO 

OOOE+OO &JJE+OO 
000 

3 l~E*OO 
O.OOE-00 4.45E+OO 

020 OOOE+OO 
3.27E+OO 

J45E*OO 
040 

3UE*00 
OOOE+OO .I 44E*OO 

WI 
3.41 Ewe 

OOOE+OO .Ld.lE+oo 
060 OOOE*OO 

3..l:E+OO 
4,41E+OO 

,000 0 00E+00 
3.YE+OO 

U.1E+OO , YE*00 

hlASI~IU\I OOOE*OO J.SIE+OO I sw+oo 



ECTran Version 2.0 for ExrclJ.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1996 

SITE: NAVAL WEAPONS sTATtON, EARLE NJ. 55 Lh’VESlKATOR: WYU DATE: I .3,‘9’ 

CHEXIICAL CHARACTERISTICS ITERATWE DECISION-MAKlNG BOX 
EXPOSLRE POL’ii. (LIJERS. FL) 

IONT&bINXbT. 
FL LEACEWTE CONCENlR4TlON (YES.NO) ? YE: 

Iron UNDERS: Under source. FL: Fcnceimr NPUI LEACHAlE CONCENTRATION (UGL) 0 WOE-oc 
WATER CPJl-ERJ.4 (UGJL): 7.698+03 CONSTANT CONCJZMRATION (YES.NO)? 

ULF-LIFE (YRS): 

IF: 

O.OOE+OO TRY NEW GOAL 0 COE-a( 

3PECIFlC ACTnTrY (Ci!g): O.OOE+OO TM5 FRAME (YRS), lOOa ACCEPTABLE! NCREASE 

SOLWZE-TERV WFORAlATIOS ENGLVEERING CONTROL LVFORMATION 

ir: I 00 NFILT(FTIYR): 

4 I(lLKG), 

0.00E-IX 
2.20E+02 

XlNST.&\T SOLKE COKC~TION (IX/L): 0 CQE-00 LENGTH (Fr): 575 

wmH (FT) 

THE FOLLOUTZG DATA .ARE NOT L'SED IN THIS CALCLL4TlON 

704 

IS THERE A CLAY LLh’ER LAYER (lXS$O)? 

Iv.AsfE cH4R4cTErusncs: 
no 

KITLU SOLD-PK4SE CONCENITUTION (MC/KG): THE FOLLOWl?tG DATA ARE NOT USED N THIS CtUCULAT[ON 

NPLT FOLLObiXG PAFX'&TERS: > 
nuCk&ESS {TT) 

HOW hQ.NY SLBLAYfZRS (I . I a)7 
0 

SATLR4i7ON RATE 
TOT.AL THlCKXESS (IF TO 30 FT) (Fl-) IO 

0.6 

POROSKI 

SATLRAnON R/xl-E: 0 95 
0 '5 POROSITY. 

BLI.K DESSlTY (G!Cbt'3) I.5 
0 23 

BULK DENSITY (GIC,M"3): I 7s 
Ed PKG). I cm-05 

S THERE A TYPE I LAYER (YESJO)? SO IS THERE A TYPE 2 LAYER (YEXJUO)? SO 

nlE FOLLO!IJSG DATA ARE NOT USED N THIS CALCLWTION THE FOLLOWNG DATA ARE NOT USED N THIS CrUCUL;\TfON 

IO\!' YL-LVY SLBLAYERS (I . IO)? 6 HOW XM!Y SUBLAYERS (I - IO)? 

'OT.AL THKX.ESS (UP TO 30 FT) (Fl-) 

5 
XOE-01 

~ArLRAnoN R4l-E 
TOTAL THlCKNiSS (L'F' TO 30 FT) (FT): 20 

0 95 

'OROSITY 

s~munov RATE: 0 13 
0 IS POROSITY: 0 15 

ILIAC DESSIT‘I' ic; 01'3) IJ BLJX DENSITY (G;.'CM"3) 15 

id c,Lxci; I WE.05 Kd (LKG): I ME-05 

mL4L SOIL msc (MO-KG). 0 NITIAL SOIL CONC. (MGKG): 0 

ATURATFD LAYER 

OTrU SATKMl-ED 20% THICQJESS. B (FT): 32 \XRTlCAL SEEPAGE LELOCiTY. Vzo (FTMR): 0 343 

IORLZOSfAL SEEPAGE VELOCITY. V (FT/YR): 2.6X DOVd-NGWlENT AREA NFILTRATION R4TE. q (FTIYR) 0 

.d (Ls;G) ?.20E-01 SPECIFY M!SNC DAETH (Computed from formula If input NO) j0 

OROSrrY 0 15 MIXNG DEPTH H (FT): 

ZRTInCAL DISPERSIVITY. AZ (FT): 

3) 0 
0.0853 TIME OF PL?rU'NG STOP, P9T (YEARS). 0 

0SGlTLTlc;:U DISPERSMTY. Ax (FT): 0.3 AGE (YRS): 0 

c1TER.U DISPERSIbiTY. Ay (FT): 01 COSC N L?GRXXENT GRObNDWATERCU? (UG/'L) 0 

"zlL4L CONC (qL) 2371-i 18 D[STJ...CE TO F L.: > 

KEDICTED L\LPACTS: TIME OF II;WMLX RR) 

S,\TURATED LAYER CONCEhTRATION. 2.3-E-w (uGlT.2) 0 

FEKCE LLSE CONCEiUTR\TlON: J.xE+o3 (uG)Z) I IW 



\‘mian 2.0 hr Excel 4.0 e 5.0 BROW d ROOT tiW’lRONhlE”ITAL 

opyrighf 1996 SCREEWNCLEVEL ESCELCRYSTAL B.ALL TRANSPORT (ECTmn) MODEL 

ITE: 

UVESTICATOR: 
.ATE: _ 

NA;mNs STI\TIoN.EwE NJ’SS ~ 

SATUWTED LAYER 

:FILT(FWR): 0 B Cm: 30 Vza (FWR): 03- 

EsmH im: 375 GWQ3,UDAY): I ox+03 

'IDTHG=l-I 700 Kd(lKG): ?.?OE+02 GWV.(FTP(R): 2.63 Kd(L'KG). 2; 

JROSITY? 0.25 SAluRAnON: I .oo HO: 30 0000 RETARDATION: 13; 

3ROSITYSAT L.aYER: 0.25 THICKNESS(F0 30.00 EFF POROSllY 0.25 q rTl?-iR~ 

ENS"-,' ?[G:CW) I.5 DECAY(liDAkT: OOOE+OO DISPERSIUT-i: DECAY(INRk 0 OE-I 

ENS,TYcihli\10~C>l3) 1.50 CBo(PPB): 23:E+O4 A2W-J 0.09 

CU2(PPB): O.OoE+OO AK(T=l-l. 030 P&T(-r'EAFtS) 

&E(YEARSL 0 QI(liDAYl: O.WE+OO Q2cLDAn: i.O7E+03 Ay im 0.10 DISTAXCET0F.L cFll 

7~lEhTERVALtYRS) 20 SOURCEAREACONCIGMA) FENCELINECONC 

L.+PSEDllME.!RS LAYER IIPPB) luc;nl IUCiL) 

0 OOOE'OO 2.3iE+04 O.OOE+OO 
?O O.OOE+OO ?.37E+01 O.OOE+OO 
40 0 OOE'OO ?.37E+04 o.o0E+oo 
00 O.OOE*OO 2.3iE*04 O.OOE+OO 
80 O.OOE+OO ?,;E+O.! O.OOE*OO 

100 OOOE+OO ?.37E*04 OOOE+OO 
I?0 O.OOE+OO 23x+0-I oooE+oo 
IJO O.OOE+OO !.37E+Od 332E-07 
!dO OOOE+OO ?.3:E+OJ I OOE-05 
IS0 0.00E+00 ?.3:E*OJ I.J3E-0.4 
200 OOOE+OO 237!++04 I.?OE-U3 
220 OOOE+OO 2.3X+0.! a.EOE-03 

240 0 OOE+OO 2.37E+o4 2.9OE-02 
ZOO OOOE+OO ?.37E+O4 O.&SE-02 
280 O.OOE+OO ?.37E+OJ ?.S3E-01 
300 0 OOE+OO 237E+oJ 7.02E.0, 
320 O.OOE+OO ?.37E+O4 I5oE+OO 
340 O.OOE+OO 2.3x+04 3 IJE-00 

300 o.ooE+oo 2 3iE+O4 S.RdE*OO 
330 OOOE+OO 237E+O4 IO2E.01 
.I00 OOOE*OO ?.3:E+OJ I oQE*Ol 

420 OOOE+OO 2 3:E+o4 ?oLE+Ol 
440 OOOE+OO ?3,E*OJ lOOE+Ol 
400 OOOE'OO 2,3x+04 SSIE+Ol 
4.50 0 ooE+oo 2.3iE+O-I 8 IBE-rOl 
500 OOOE+OO 2.37EtO-l I ,x+02 
20 0 ooE+oo 2 3dEcO.I I WE-02 
510 o.ooE+oo 2.3dEcO.l l.95E~02 
'00 O.OOE+OO 2 ZdE+O-! 2 50Et02 
580 OOOE+OO ?.3oE+OJ 3.l.IE*O? 
000 O.OOE+OO 2.3oE+O-1 3.89E+O2 
020 OOOE+CU ?.3aE+OJ 4,74&+02 
O-10 O.OOE+OO 23oE+O4 571E+02 
000 0 OOE-00 !.?dE+O4 dSOE+02 
SO OOOE+OO 2.3dE+01 8 WE+02 
-00 O.OOE+OO 23oE+O4 '%32E+02 
720 OOOE+OO ?hE+O-I LOSE+03 
--II) O.OoE+W 2.3oE*OJ 1.23E+O3 
-00 O.OOE+OO 2 3oE+OJ I JOE+03 
-00 OOOE-00 2.30E*O.l I%E+03 
800 OOOEcOO ?hE+OJ I.i7E+O3 
S?O O.OOE+W 2 30Ec0.1 I VE+03 
S-10 O.OOE+OO 2 3dEcO.I ?.l'JE+O3 
800 OOOE'W 2 ?oE+Ol ?.4IE+03 
880 O.OOE+OO 2.3oE+O.I ?.dE+OS 
QOO 0 ooE+OO 23oE+O4 288E+03 
020 OOOE+OO 2.3oE+O.l 3 13Ei.03 
040 0 ooE+oo ?hE+OJ 330Et03 
%O OOOE+OO :.3oE+04 3~5E+O3 
QRO 0 OOE+OO ?.hE+O.l 303EtO3 

,000 OOOE+OO 2 3oE+O.t 4 ?OE+O3 

\I..w~fuII 0 OOE+OO 23x.0.1 .t2OE+O3 



:CTnn Version Z.Ofor Excel&O& 5.0 

:‘opyright 1996 
. BROWN & ROOT ENVIRONMENTAL 

ITE: NA”.4L wE.woNs sT.4TlON. EARLE NJ. 0s L~-VE.STlCATOR: wilJ DATE: Ii j.‘9’ 

CHE?.[ICALCHARACTERlSTICS ITERATTb’EDECISION-hlAhlNG BOX 

E?ZOSUREPONT:(UKDERS.FL) FL LEACHATECONCENTRATION(YES.NO)? YEI 
oYTAMDA\-i S4anganese U?dDERS: Under source. FL Fenceline II-PUT LEACHATE CONCENIRATION (UG'L) 0 000E*O( 

WATERCRlTEMA(UG/L): 6.50E+rJl CONSTAiiCONCENTRATlON(YES.NO)? YE’ 

ALF-LtFEQ.RS). O.OOE+OO TRY NEW GOAL O.OOE+O( 

PECIFIC ACTIXlTY(Cu’g). O.COE+OO TIM% FRA% (YRS): 1000 ACCEPTABLE! INCREASE 

SOURCE-TEKML3’FO~\LXTION ENCINEERINGCO,XTROLLVFOR~~TIOS 

C: loo LNFILT(-FT.~R): 0 @JETOC 
I (Lw,: 5 cm-01 

ONST&bT SOLXCE CONCEXlRATION O;GtI.). 0 00E-00 LENGTH (Fl-): 375 

VsTDlH (FT): 700 
.HE FOLLOWKG DATA AR!2 NOT USED IN THIS CALCULATION 

LSTIIEREACLXY LI?JERLAYER(YES,TO)? no 
v..x3x cK~cTERlsTlcs. 
IXTLU SOLID-PME CONCDmWTION (MXG): TEE FOLLO'.VtNG DATA ARE NOT USED [NTHIS C,UCUL-\TlON 

ISPliT FOLLOkTXG PARAMETERS: HOW M-L';Y SLIBLA'iERS (I - IO)') 3 
THICLXSS (TT): 0 TOTAL THlCkXESS (I,? TO 30 FT) (FT): IO 
S.ATLKXTlON RATE 0.6 SATI2RATIOiX Fu.TE: 0 95 
POROSIT"r 0 3 POROSITY: 0.25 
RliLK DESSITY (GlCM"3) I.5 BULK DWSITY (GiCM"3): I 78 

Rd (IXC): I 00E-05 

iTILEREAT~PEILAYERC1’ESJVO)? 

HE FOLLOIL'LXG DATA .ARE NOT USED N I-MS CALCULATION 

XV St&VI SLBLAYERS (I . IO)? 

XX THlCKxESS fiF TO 30 FT) (FT) 

\TLR\TlOh kAT\TE 
XXXIT-I 

l1.K i)ESSKY 1.c; CSf'3) 

!.n-Kti, 

TILU SOL COSC (MGtKG) 

NO 

6 

XOE-01 
095 

0.25 

I5 

I.OOE-05 

0 

ISTHEREATYPEZ LAYER(YES,?iO)? 

THE FOLLOWIXG DATA ARE NOT USED N THIS C,UCLL-\TION 

HOW Mk?' SUBLAYERS (I - IO)? 
TOTAL THICKNESS (UP TO 30 FT) (FT): 

SATURATION RATE: 
POROSITY: 

BULK DESSITY (G;Ck+'3) 

lid (L'KG). 

NTLAL SOIL CONC. (MGKG): 

NO 

5 
xl 

0 13 
0.3 

15 

I ME-05 

0 

\TI.-IUTEDLz\YER 

)T;\L S,\TLR4TED 2Oh.E THICKX'SS. B (Fl-): 30 VERTICAL SEEPAGE %ELOClTY. Vzo (FT/IX). 0343 

XlZO>TX SEEPAGE VELOClTY. V (FTIIX): 2.63 DOWNGRXXENT AREA hIFILTRATION RATE. q (FTriR) 0 

i (LKG) 5.@JE&OI SPEClFY M?SlXG DAEIX (Computed from formula if input SO) 30 

XWSITY. 0.15 XMING DEPTH. H VT): 300 
SRTICX DISPERSKTfY. AI( 0 0853 l-l.AE OF P~?&‘Ih’G STOP, PST (YEARS), I) 

)NGiTLDN;V DISPERSIVITY. Ax (FT): I3 AGE (YRS). 0 

\TER.U. DlSPERSI\;TTY. Ay (-FT) 0.4 CONC IN LPGRADmJT GROUNDWr\TERClJ2 (VCR) 0 

ITLU CON'?. (qL) 301 DISTAKE TO F.L.. I3 

XDICTED L\IP,\CTS: A------ .-. TIME OF MA-SL%M (YR) 

SATLR4TED LASER CONCEk~\llON ! 3 02E*02 (lJG,Lj-\. 0 

FENCE LCVE COXCEh~4T'ION. '. 5.57E-01 (UGIL) 'I I two 
/I 



n VcrSbJ” 2.0 for Excel 4.0 .s 5.0 BROW & ROOT EX%lRONMMTAL 

CopyrIght 1996 SCREENINGLEVEL EXCEL-CRYSTAL BALL TRANSPORT (XX-) MODEL 

SITE: 

lWESTICATOR: 
DATE: 

NA~~Ns~AnoN~-EN”s5 ~ 

SATURATED LAYER 

80: 30 VW (FTYR): 0.3 

POROS,TYS;\T.LAYEk O.?S 

DEXSm 2lGiCY3) 1.5 

DENSiTYGXl.4 (G'CXI3). I 50 

21 
.s 
d 
8( 

lO( 
I?( 
Ia 
lO( 
18C 
2OC 
23 
2s 
2% 
Z8C 
3oc 
320 
110 
300 
3x0 
.loo 
420 
.I-10 
-ISO 
-180 
?OO 
520 
540 
lo0 
580 
a00 
021 
0.0 
OOI 
OR< 
'OC 
73 
:x 
70( 
-8( 
ROC 
82C 
8-X 
sot 
8X 
ooa 
“20 
UK 
%O 
080 

,000 

OWE*00 
OOOE-00 
OOOE+OO 
OOOE-00 
o.wE+oo 
0 OOE*OO 
0 OOErOO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
O.WE+OO 
O.OOE*OO 
OOOEtOO 
OrlOE+OO 
0.00E+00 
O.WE+OO 
OWE+00 
OOOE+OO 
OOOE+OO 
OOOE+OO 
O.OOE+OO 
OOOE*OO 
0 OOE+oo 
OOOEqOO 
0 ODE+00 
OOOE'OO 
OOOE'OO 
OOOE+OO 
OOQE+OO 
OOQE+OO 
0 WE+00 
0 OOE+OO 
O.OiJE+OO 
OOOE+OO 
OOOE+OO 
O.WE+OO 
OWE+00 
O.WE+OO 
OWE+M) 
OOOE+M) 
OOOE+OO 
O.OUE+W 
0 OOE+oO 
OOOE*OO 
OOOE+OO 
O.OOE+OO 
OOOE-cOO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 

\IASISIULl OOOE&OO 

20 

AYERZcJPE 

Q 
.I _ 

81 kiDAn: OOOE+OO 

.d (UK). 

*munow 

HKX?JESS(m: 

'ECAY(I/DA'il 

BO(PPB). 

U2yPPBI. 

GWQ3cUDA~. ,07E+03 

S.OOE+OI GW V.[FTIYR): 2.d3 KdgjKG): 

I .oo ti(m: 300000 RFTARDATIOIU’. x 

30.00 EFF.POROSlTY. 0.25 q (FrKRa, 

OOOE+OO DISPERSIVITY DECAY(INR): O.OE+C 

3.02E-02 AZZO: 0.09 

O.OOE-00 Aa c=l-l: 1.30 P&T(xARs): 

ZILDA??. 1.07E+03 A? cm: 0.43 DISTANCE TOFL tFl-! I 

DURCEAREACONC.(ciLIA) FENCELINECOK 

302E-02 
302E-02 
3.02E*O? 
302E+O? 
3.01E+O? 
3.01E+o: 
3.OIE-02 
301E*O2 
30tE‘O? 
3.OIE-02 
S.OIE'O? 
3OOE-01 
3OOE*O? 
3.00E-O? 
3.00E-02 
3.WE+O? 
3.00E+02 
300E-02 
2.99E+O? 
ZUOE-02 
?ooE-02 

Non1 tUWLI 

?.UuEdO? 
?U'?E+O? 
:'J'JE-01 
2 SUE-02 
?.9OE-0: 
:98E*O? 
2‘%E-02 
:uSE-0: 
2"8E*O? 
:'%'E-0: 
1'JIE.OZ 
!"RE-0: 
:0-E-02 
2 Q-E-": 
:q‘E-0' 
:Y-E-O: 
! o-E-02 

IO-E-0: 
:0-E-O: 
2 %?-a: 
Z%E.OI 
?%E-0: 
2 %E+0l 
2 Or&-02 
?%E-02 
?.%E-02 
2 USE+02 
2PJE*O? 
2'J5E*O? 
295Et02 

3O?E+O? I 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OOOE+OO 
O.OOE+OO 
0 ooE+oo 
O.OOE+OO 
5 WE.09 
I.73E.07 
2.3SEdd 
I.O.lE-05 
,OSE-04 
JSIE-0.i 
I 51E.03 
-1.2-E-03 
I.OSE-02 
2.3OE-02 
.loiE-02 
S.??E-02 
'.4x-01 
2 XE-01 
3,XE-01 
507E.01 
8.2OE-01 
l.l5E+OO 
I..(-E'OO 
208E+oo 
?.‘IE+OO 
3&E-00 
J.33E+oo 
5.35E+OO 
D..ZE+W 
7SlE+OO 
~.?x+oo 
I.O~E+OI 
I.ZiE+Ol 
IJoE+OI 
lofE+Ol 
I SUE+01 
2.13E+OI 
2.38EtOl 
ZME-Ol 
Z.U3E+Ol 
?:?E+ol 
35:E+Ol 
3R4E+Ol 
4.liE+Ol 
45OE+OI 
485E+Ol 
S.?OE+OI 
551EtOi 



E :CTmn Version 2.0 for Excel 4.0 % 5.0 

Copyright 1996 ( 

BROWN s: ROOT ENVIRONMENTAL 

S 

C 

K 

M 

ITE: NWAL WEAPONS sTATvJN, EARLE NJ. 510 INVESTIGATOR: WYU DATE: 1;7;9 

CHEAIICAL CHARKTERISTICS ITERATIVE DECISION-RUNNG BOX 

EXPOSLRE POM: (UNDERS. FL) FL LEACHATE CONCEkTRqTlON (YES.NO) ? NC 
OhTAWXA\T Adummum Ui’iDERS, Under source. FL. Fencelme INPUT SOLID-PHASE CONCENTRATION @<G/KG) I 658E-0: 

WATER CRITERIA (UC/L): 7 87E+O3 CONSTAN-I’ CONCENTRATION (-YES.N0)7 NC 

&F-LIFE (YRS). O.OOE+OO TRY NEW GOAL: I 73E3-0: 

PECff IC ACTI\TrY (C+,) O.OOE+OO m FRAME (YRS). 1000 ACCEPTABLE! INXEXE 

SOLXCE-TERbI IIVFORhWTION ENCIh’EERlh’G COhTROL L~FORMATION 

e lC4 NFlLT(FTPfR): I.OYE-OI: 
I alai) I jOEi 

LENGTH (FT): x0 

wDTH (Fr): IS0 
‘EPLETlXi SOLRCE 

IS THERE A CLAY LLI’ER LAYER (YES,~O)? "0 
WASTE cFuFLsc-imsncs. 

b1TL-u. SOLID-PK4SE CONCEXIXITION (MGXG): I 666+03 THE FOLLORTNG DATA ARE NOT USED IN THIS CALCULATION 
KPLT FOLLO!VGU’G PAK&4ETERS HOW .!&NY SLlBL;\YERS (I - IO)? 3 
lHKkxEss (Tr) I? TOTAL THICKNESS (VP TO 30 FT) (F’T) II) 
S.+TLRATlON Ri’IE 06 SATLTAl0N RATE. 095 
POROSITY. 0 15 POROSITY: 0 25 
BbX.i; DENSITY (GiCM”3) I.5 BL-LK DENSITY (G/C!@3): I.78 

Kd @KG): I .WE-05 

D 

1s 

T 

: THERE A TYPE I LAYER (YES+h’O)? 

IIE FOLLO\bING DATA ARE SOT USED [N 7MS CALCULATION 

3W \t.4uY SUBL.AYERS (I _ IO)? 

1T.U. lXKXXESS (UP TO 30 FT) (FT): 
\Tl %\TlON IX-\l-E 

NCW3lTl 

.i.i; DEYGrrY ici c‘11”3) 

j IL KS) 

mu SOL cost ~.mxc;). 

NO 

6 
2 20E-01 

0 95 

0 25 

IS 

ISOE.05 

0 

IS TIIERE A TYPE 2 LAYEH (YES,?40)? 

THE FOLLOWNG DATA ARE NOT USED N THIS CALCL?LATION 

HOW htA.\‘Y SUBW\TRS (I - IO):, 

TOTAL THICKNiSS (I-%’ TO 30 FT) (IT) 

SATURATION RATE. 
POROSITY: 

BULK DESSITY (Gax’3) 

Ed @KG): 

LNmAL SOIL CONC. (MGiKG): 

S,’ iTKlI&4TED WI’ER 

TC )ThL SATLR4lED ZOhX THICKXSS. B (Fl-): 30 VERTICAL SEEPAGE CELOCTTY. Vzo (FT/YR): 

H( IRLZOiUTAL SEEPAGE VELOCITY. V (I=T/YR): 25.6 DOWNGRADIENT AREA INFILlRATlON RATE. q (FT/‘YR) 

kc I IiLKG) 1.50E*03 SPECIFY MISNG DAETH (Computed from fmmula if input NO) 

PC xYw-r~ 0.25 MKLNG DEPTH, H QTI 
\ ERTlC;U. DISPERSIXTTY. Az(FT): 0 oss3 TIME OF PL’XQ’NG STOP, PST (YEARS): 

LI 3?XTTLDcu’AL DISPERSI\TTY. Ax (FT): 02 AGE (YRS): 

L. \TER.U DISPERSlViTY. Ay (Fr): 01 CONC. N L’PGRADIEX GROlJJDWATER.ClJI (UGr’L) 

D rrrL-\L CONC (ugL), 9610 DISTAXE TO F L: 

PI REDICTED I&lPKTS: 

SXTL%\TED L.AYER CONCENTRATION: 

FESCE LL\I COSCEXTR4llON 

9 6 I E+O3 (UG/L) 

7.56E+03 (L’G/L) 



R “mloll z.0 for Erd 4.0 r(r s.0 BROW & ROOT EXVIRONMEXTAL 

:apyrl@,f1996 SCREENMCLEYEL EXCELCRYSTAL BALL TRANSPORT @‘X,-a) AMODEL . 

SITE: 

IFiVESTIGATOR: 
DATE: 

‘*;T STAnoN' EARLE NJ-S'9 ~lall 

SATURATED LAYER 

NFlLT(TTYR): 1.0833311 80: 34 VW (Fmw: 032 

.ENbJHcm: 200 CW Q3 (UOAYI: 5.02E+03 

KIDIH (Frl IS0 Kd(VKG): 1.5OE*03 GW V.(FI'/YR): 2s.tio Ld(b?&): IX 

'OROSiT?'2: 0 1s SAnJFL4nON: I .oo HO: 10.0w0 RETARDATION: 9M: 

'OROSTPiSAT. Lr\\lTR. 025 MlCKNESS(T=i-x 3000 EFF.POROSlTY: 0.25 q (FVKQI. 

IENSIF ?(G:Chl31: I.5 DECAY(I:DAY) O.OOE+OO DISPERSIVTTY. DECAY(INR) OOE+O 

3ESSlTYiW.(G/C!.ll~. 1.50 CBOWPB): 9.6lE+03 AZ 1FI-J: 0.09 

CU2(PPB): OOOE*OO A% tm: 0.22 P&T(YURS): 

AGE tYE.IRS): 0 QIWDAYI: ?.SZE+O3 QZWDAM: ?.?OE+O3 Ay im: 0.07 DISTANCE TO F.L.tm: 2. 

TlMEI%TERVAL0'RSl 20 SOURCEAREACONC.(GMA) FENCELINECONC. 

ELAPSEDTIXIE- YRS LAYER:fPPB) ILlGiL) (UciiLI 

0 I lIElO QDlE+03 O.OOE+OO 
20 l.lOE*Ol 9 dOE*03 O.OOE+OO 
40 l.lOE+03 uoOE+Ol 0.00E+00 
00 I IOE*Ol 0 SOE+Ol I Q3E-08 
SO l.lOE+03 959E+Ol 2.S7E-OS 

ICQ l.lOE"01 9 %E+Ol 2.JiE.03 
120 , IOE+O3 'USE*03 412E-02 
I40 l.lOE-03 9.SiE-03 3..I!JE-01 
IO0 l.lOE+03 PSdE-03 l.d?E+OO 
180 l.lOE+Ol 'UdE+03 5olE+OO 
3x7 I iOE*Ol osSE+03 I.JSE+Ol 
220 l.lOE-01 9.5SE~03 3.2iE+01 
240 l.OQE*Ol QSJE-01 
bo 1 oQE+03 

d.lSE+OI 
95.lE-01 I.OuE+O?, 

30 ,09E+Ol V.SlE-03 I.iJE*O? 
304 109E+Ol 9.52Et03 ?.6OE+O? 
3:o I OuE+O3 Q J?E+Ol la'JE+O? 
30 l.o9E+o3 '?5lE-03 SOIE+O? 
300 I.O'JE+O3 Q,51E-01 o.J?E+O? 
40 l.O4E+O3 9 50E+03 %3lE+O? 
ax I ox+03 04QE+O3 103E*03 
.I:0 LOYE-03 Q.?QE*Ol 
UC I OUE+Ol 

i.?-1E+Ol 
'J.dSE-01 

WI I OUE*O3 
,.J:E+O3 

O.lsE-03 
380 I OSE-03 

1.71E+Ol 
uJ7E+03 

WI IO8E4 
I9iE+O3 

0 .liE'O3 
520 I OSE-01 

?.?lE+Ol 
VJoE+ol 24!JE+O3 

SIC IOSE*03 oJoE*O3 ?.77E+Ol 
-60 IOSE*03 OJSE-01 
.%O IO8E+O3 

l.O.IE-03 
O.LIE-03 

cm lOSE+03 
3.118+03 

91IE-103 
-20 LOSE+03 

3588+03 
Q.UE+Ol 

0-y) LOSE'03 
3.85E+Ol 

Q,43E-03 
~4 I.ORE~Ol 

J,lIE*Ol 
o,42E+Ol 43iE+O3 

080 I08E+O3 9J2E'O3 
-w I OiE+OS 

J.o3E*ol 
9JlE+O3 

-10 l.O7E+03 
dSiE+O3 

'J.>OE+O3 
740 IO7E+Ol 

S.IIE+Ol 
94OE+03 

-Do ,.07E+Ol 
5.3<8+03 

Q3QE+O3 5.5oE+Ol 
TO I07E+O3 'J.WE+O3 
804 I O:E+O3 

S7sE+ol 
*.38E+03 

s:o I.OiE+Ol 
s.u8E*ol 

oxx*o3 
840 I OiE+Ol 

o.ISE+03 
o37E-03 

so0 I07E+O3 
d.BE+Ol 

KioE*Ol 
65-O IOiE+03 

6.SJE+Ol 
QlaE+Ol 

WI lO?E+03 
o.7lE+03 

035E~03 
020 I ox+01 

dSiE+O3 
't35E*O3 

WI IOaE+03 
7.OlE+O3 

9 3a+o1 
u,o LOdE+03 

717E+o3 
't34E*03 

*so IOaE+Ol 
7.llE+03 

u32E+Ol 
,004 I OoE+Ol 

7..UE+Ol 
u32E+Ol 75oE+03 

\l.ASI!kIL:\I. I IlEt uolE'O.1 7%E+03 



!CTrm Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1996 

XTE: NAVAL WEAPONS sT*ncN. EARLE NJ 519 INVESTIGATOR: wnJ DATTE: 139 

CHEMICAL CHARACTERISTICS ITERATIW DECISION-htANNG BOX 
ESPOSURE POI&T (UNDER% FL) FL LEACHATE CONCENTRATION (YESNO) ? 

:Obii.~WXA\iT 
sr 

A~~neruc UNDER% Under source. FL: Fcnccline E9Pb-I SOLID-PkXSE CONCENTRAnON (MC/KG) I 600E-0 
WATER CRlTERw (7X/L): 8.00E+00 CONSTANT CONCENiXAnON (YES.NO)? 

L-\LF-LIFE (IX?): 

SC 

0.00E+00 TRY NEW GOAL: 16lE-3( 

PEClFlC ACnwrY (a/g): O.OOE+M) TIME FFJME (YRS): low ACCEPTABLE! 1z: 

SOURCE-TERM INFORMATION ENGINEERING CONTROL ISFORMATION 

:s 1.w NFlLT(FTIYR): 

:I (LX): 
l.OSE-o( 

1.90E-01 
LENGTH (Fl-- WI 

wlDlH (F-f) 

IEPLETIX SOLXCE: 
I 51) 

IS THJZRE A CLAY LINER LAYER (YESJO)? 

Lv;\sTE CHARACl-ERISTICS: 
nc 

CiITLu. SOLID-P&LASE CONCENTR-\nON (?4GiKG): I .60E-00 l-ES FOLLOWTNC DATA ARE NOT USED IN THIS C.ALCLIAnON 
N'LT FOLLOkTJG PARAMETERS HOW MAX? SUFXAYERS (1 . IO)? , 
THICKXESS (FT) 11 TOTAL THKKh%SS (LiP TO 30 FT) (Fn: 
SATLR.tTlON RATE 

IO 
06 SATuR..InON RATE: 

POROSITY: 

095 
0 35 POROSITY: 

Rl.iLK DENSITY <G04'3) 
03 

I.5 BILK DENSITY (G/CM"3)- 1.75 
Kd (L'KG): I.OOE-OS 

I 

i THERE A TYPE I LAYER (YE&NO)? SO IS THERE A T\PE 2 LAYER (YEIS,NO)? SO 

-HE FOLLOWISG DATA ARE NOT USED N THIS CALCIJLAnON THE FOLLOwNG DATA ARE NOT USED lx THIS c.xcLunos 

OIV !vL&k'Y SLBLAYERS (I - IO)'? 6 HOW MAN?' SL'BWIZRS (I . IO)? 
0T.X THlCKk-ESS (LT'TO 30 FT) (FT) 

5 
xoE+OI TOTAL THICKNESS (UP TO 30 FT) (FT): 

4riunox Rr',TE 
10 

0 95 SATURATION RATE 
I)RClSIT\I 

0 I3 
0 25 POROSITY: u 'i 

LLK DESSITY !ti;CX!*3) I5 BULK DENSITY (C/CM",) 15 

d \L Xi;> I .OOE-05 Rd (IJKG): I C0E.M 

Jn.-u SW. cost (Mi;KG): 0 NIlVL SOIL CONC (MGKG): 0 

.\Ttnt\TED LAYER 

3T,\L SATbR4TED ZOXE TKICKNESS. B (FT): 30 VERnCAL SEEPAGE bELOCITY. Vzo (FTPI'R): 0343 

ORlZO\TAI. SEEPAGE \'ELOClTY. V (FTiIX): 25.6 DOWNGRADES-f AREA INFILTRATION R+T!Z. q (FTNR) II 

d (LKC) 2.90E+OI SPECIFY RQJNG DAETH (Computed from formula if input NO) 31 

3ROSlT\I 0 3 MIXNG DEPTH. H (FT): 
ERTICAI. DISPERSlblTY. AzzT): 

3OU 

0 0883 TIME OF PUMPLNG STOP. PST (YEARS): 0 

XGITLDLVAL DlSPERSI\lTY. Ax (FI-): 19.1 AGE (YRS), u 

\l-ERX DISPERSMTY. Ay (FT): 6J CONC. N LT'GRXXENT GRObNDWA7FRCU2 (L'GzL) II 

;mllX. C'ONC (us L): 27.4 DISTANCE TO F.L.: I31 

REDICTED IMPACTS: TIME OF XLISlML>i (.xX) 

S..\l-LR-\TED LAYER CONCENTRATION: 2.7JE-0 I (UC/L) 0 

FACE Lnx coNcExw.AnoN. 7.9SET00 QJGIZ) I Ml, 



/Verdca 2.0 far Exal4.0 & 5.0 BROWJ&ROOTENVlRONMENTAL 

:opyrlghr,996 SCREENINGLEVELW(CELCRYSTAL~ALLTRANSPORT(ECT~~~MODEL 

ITE: 

W'ESTICATOR: 
IATE: 

NA;mNs=AnoN*-ENLs'9 ~ 

SATUR.iTEDLAYER Q 

JFILT(Fl'!"fRk 1.0833333 80: 30 vzo w7Yw: 03 

ENGTH(FlI 200 GW Q3 (UDAYI 50ZE+03 

i1DTHtFl-j: lsl Kd(l,KG): 2.9OE+OI cw v. (FmR): 28.60 Kd(UW): 1 

OROSrrY 2: 0.25 SATUJATION: 1 .a0 H(m: 30.0000 F'.E,'ARDAT!ON: Ii 

OROSITYSAT LAYER: 0.25 THICtZIESS[m: 30.00 EFF POROSITY: 0.25 q(FG'YR): 

'ENSITY 2 IGIC&III: 1.5 DECAY(I!DAI?: O.OOE+OO DISPERSWilY DECAY(IfiR): ODE+0 

'ENSIlT GblA (Gc43)- 1.50 CBO(PPB). 274E+OI .Azm. 0.09 

CU?(PPB): O.OOE+OO .a (FIT: 19.10 P&T [YEARS): 

\GE IYEARS) 0 Ql WDAn: ?.52E-03 pz(lJ%n ?508+03 Ay ml 637 DISTAWE TOFL,tFll IO 

~I~IEI~~RV;\LIYRS~ 20 SOURCEAREACONC.&iLIA) FENCELINECONC. 

:L.APSEDTlXIE. YRS LAYERZIPPE1 lUGT.1 (LG!LI 

0 5.52E+0, 2.74E+OI 
20 529EcOl 

OOOE+OO 
2.74E'Ol OOOE+OO 

40 508E+OI 2.73E+Ol OOOE+OO 
00 4.87E+OI ?.:ZE+Ol 
80 

OOOE+OO 
.loSE+OI 27lE+OI 

100 UYE-01 
OOOE+aO 

2.70E+Ol 3.3OE.II 
I20 4.3OE+Ol 2.68E+OI 4.5%09 
140 4.13E+OI 2.66ETOI 
Id0 3%E+Ol 

I55E.07 
2.64EtOl 

180 3SOE+OI 
I.loE-06 

2.6lE+Ol 
?OO 305E+OI 

I.ilE-OS 
2.598+01 

220 3.5OE+OI 
S.YIE-OS 

25dE+Ol 
240 33aE+Ol 

343E-04 
?.53E+OI 

ZOO 3.22EcOI 
IOSE.03 

?.5OE+Ol 
280 309E+Ol 

Z.?E-03 
2.47ETa, o.l?E-03 

300 ?.97E+Ol 244E-01 
320 285E+OI 

1.2JE-02 
?.JIE+OI ?.?SE-O? 

340 ?.73E+OI 2.3EE-01 392E.O? 
3bO Z.a2E+OI 234E+Ol d.XE.01 
,SO 2.5lE+OI 23lE+Ol U&E.02 
JO0 ZJIE+OI :.27E+OI I f?E-01 
420 ?.3lE+OI ?.23E+OI 
-1.10 222E+OI 

?.OOE-01 
?.?OE+OI 2 74E-01 

400 ?.l3E*Ol 2.loE+Ol 
4.90 204E+OI 

3c-IE-01 
2.13E+Ol 

?OO ,.%E-0, 
-I.ilE-01 

ZO~E+Ol 
520 IESE+OI 

5.uiE.01 
?.OSE+OI 

5-10 I ROE+01 
7 -lx-0, 

?.OlE+OI 
500 I.73EtOl 

QOdE-01 
l.%E+OI 

580 l6dE+OI 
IO'JE+OU 

I.Y4E+OI 
DO0 I.%E+OI 

1.2'JE+OO 
I.aOE+OI 

020 1.53E+OI 
1.5lE+OO 

lE7E+OI 
040 I.J7E+OI 

1.75E+OO 
I SSE*Ol 

0.50 I.JIE+OI 
2.0lE+OO 

I.iQE+OI 
$30 ,.35E+ol 

2 ?SE+OO 
1,7dE+Ol 

700 ,.3OE+OI 
?.JdE+OO 

I.i2E+Ol 
720 ,.2JE+OI 

2.8tiE+OO 
I oPE+OI 

740 l.l9E+OI 
3.liEtOO 

laSE+OI 
-00 l.l4E+OI 

3.4*E+OO 
I.o?E+OI 

780 I.IOE+Ol 
38?E+OO 

IT8E+OI 
SO0 l.OSE+Ol 

4.loE+OO 
1.55E+OI 

820 I.OIE+Ol _ 
J.5OE+OO 

ISIE+OI 
840 9,7OE+OO 

4.85E+oo 
I48E+OI 

800 931E+OO 
5?OE+OO 

I JSE+Ol 
RR0 8,03E+OO 

555E+OO 
142E+aI 

QOO 8.57E+OO 
5UOPOO 

1.38EtOl 
TO 8.22EtOO 

o?5E+OO 
I35E+Ol 

-IO i.SUE+OO 
a.aOE+OO 

132E+OI 
%O 757E'00 

O.U4E'OO 
I.2PEtOI 

OR0 
72SE+OO 

7 ?oE+OO UbE+OI 
IO00 eWEtOO 

7 o?E+OO 
l.?3E+OI i'J?E+OO 

SI;\SI\IL!%l SS?E+Ol ?.7JE+OI 7'J5E+OO 



ECTran Version 2.0 for Excel 4.0 & 5.0 

BROWN Sr ROOT ENVIRONMENTAL 
Copyright 1996 

SITE: NAWL WEAPWS STATION. EARLE NJ. 510 INVESTIGATOR: WYU DATE: I!49 

I CHEMICAL CHARACTERISTICS I 
IIEX'OSURE P0Cv-f WERS. FL) F 

HALF-LIFE 'JRS): 

SPECtFIC ACThTTY (Ciigl 

SOURCE-TERXl LVFORMATION 

KS. I 00 

bl (LKG) 7.SOE+O I 

DEPLETING SOLRCE 

WASTE cH4R4cTERIswcs: 

h1TL-V SOLID-PHASE CONCEhmnON (MGKG): 
D;pLT FOLLOWNG PAR.,%ETERS. 
TFKQ%SS (FT) 

S ATUKATION RATE. 
POROSiTY 

BLlA DR'SITY (G'CIt"3) 

9.00E.01 

IZ 
06 

025 
15 

IS THERE A TYPE I LAYER (YESJVO)? NO 

THE FOLLO'ATXG DATA ARE NOT USED N THIS CALCUL.AnON 

HOW Xtlh;Y SUBLAYERS (I * IO)" 6 

TOTAL THICKSESS (l-7 TO 30 FT) (FT): 2 20E-01 

SATLRATION RATE 0 95 

POROSlT1 0.3 

RI;LK CXSSITY (I; C\+'3) I5 

Kd (LW) I.OOE-05 

MTL-\L SOU. CONC. (XIG~KG). 0 

MTLXATED LAYER 

TOTAL SATIJRATED ZONE! THICKNESS. B (FT): 

HOFclZOk~TT;U. SEEP.XE VELOCITY. V (FTKR): 

Kd (@KG) 

POROSrr~ 

!ERTlCAl. DISPERSMTY. Az(-FT): 

LONGITL'DNAL DISPERSIVITY. Ax (FT): 

LATERA DISPERSMTY. Ay (FT): 

wrL*\L CONC (up%), 

30 

28.6 

7soE+O I 

0.3 

0 0853 

5.5 

IS 

7S 

PREDICTED IMPACTS: TME OF xt4..JMUM (YR) 

SAT1,KATF.D L..\YER CONCENTRATIONS 7.SOE+OO (UC/L) n 

FEXCE LCVF CiNX?llRATION 3 9SE-00 fJJG/'L) ICW 

iTERATlVE DECISION-hWNNG BOX 

LEACIwlE CONCEwR\TION (YES.KO) 7 NC 
U'WJf SOLID-PHASE CONCR+RATIO~~ MGKG) 

CONSTANT CONCENTRATION (YES.N0)7 

TRY NEW GOAL: 

9 DOOE-0. 

NC 

9 IIE-0: 

ACCEPTABLE! lE! 

EXGMEERLYG COSI-ROL Lk.FORtUTION 

NFILT(FTKR) I OSE-IX 

IS THERE A CLAY LI,\XR LAYER cI'E&UO)? no 

THE FOLLOWNC DATA ARE NOT USED N THIS CALCLXXION 

HOW .M.ANY SUBLAYERS (I . IO)? 

TOT& THICKh~SS (UP TO 30 FT) (Fr, 
SATUfUllON RATE: 

POROSITY: 
BLZR DENSfTY (G/CM"3): 

Kd (LKG), 

3 

IO 
095 

0.2 
I.73 

1.00E.05 

IS THERE A TYPE 2 LAYER (YE&.VO)? SO 

THE FOLLOWrNG DATA ARE NOT L'SED N TKlS CALCIJ"ATIO~ 

HOI'+ MANY SUBWYERS (I - IO)? 

TOTAL TKlC'Ki'iiSS (L75 TO 30 FT) (Fl-) 

SATLXATION RATE: 
POROSITY. 

BLIK DENSKY (G!CMn3) 

Kd @'KG). 

lSTfL4L SOL CONC. (MC/KG): 0 

IERTlCAL SEEPAGE tELOCITY. Vm (FTriR): 

1X)~~~GMDiEN-f AREA NFUJRATION FATE. q (FT/YR) 

SPECIFY MIXING DAETH (Computed from formula if input NO) 

IflXW DEPTH. H (-FT). 

T&fE OF PUMPING STOP. P&T (YEARS): 

AtiE CI'RS): 

COSC N UPGRAD[ENT GROUNTJWATERCUI (KGr'L) 

DIST;LUCE TO F.L : 

0 313 

0 

30 

Xl 0 

0 

0 

II 

jj 



Verdon 2.0 lax Excel 4.0 A 5.0 BROW JI ROOT ENVIRONMENTAL 

npyright 1996 SCREENWCLEVEL EXELCRYSTAL BALLTRANSPORT (IXTnn) MODEL 

ITE: ’ 

‘4VESTICATOR: 
ATE: 

NA;mNs STAnoN.EaE NJ’S’9 ~~ 

SATURATED LAYER 

;FILT(Fi-m,: 1.0833333 B(FlT 30 vzo (Fvm: 034 

ENbJHrm 200 GWQ3(L'DAY): 50?E*03 

:mH n 150 Kd(LKG): 7SOEiOl GWV {-FWR): 28 60 Kd(liWi). 7 

3RaSrm 2: 025 SATUW.TION: I .oo H WI 300000 RETARDATION: . 45 

3ROS,T,'SAT LAYER. 025 MICKNESSn: 30.00 EFF.POROSTTY: 0.25 q(FWR): 

ESSITY 2 II;. ChW 15 DECAY(IiDAI7. O.OOE+OO DISPERSIVW DECAY(IA'R). O.OE-01 

ENSITY G\IA [c;/Chi3) 1.50 CBojPPB,. 7.50E+OO tip-l? 0.09 

CU2[PPB): O.OOE+OO .hc=n: 5.50 P&T(YEARSk 

,CE (YEARSI- 0 QIilJDAY-l: 2.5X-03 Q2 (UDAY,: 250E+03 *y in I83 DISTWCE TOFL.IFTc 5 

rl\lEhTERV.4L(YRS) 20 SOURCEAREACONC.(CM41 FENCELINECONC. 

MFSEDT,SlE.YRS LAYERZIPPBI tUGiLl IL'G/Ll 

0 I.ZOE'OO 7.50E+OO O.OOE+OO 
20 I ISE-00 7.JIE+OO 
JO 

O.OOE+OO 
I.,dE*OO i33E100 OOOE+OO 

00 l.l4E+Oo i.?JE+OO 
80 

OOOE-LOO 
l.l3E+OO 7 ldE+OO YSOE-II 

100 I.IIE+OO 7 OiE+oo :.i.$E-08 
I?0 IO9E+OO &99E*00 8.3SE.(ii 
,-IO 107E*W d9lE+OO I ISEdS 
Id0 I OIjE-00 d.E3E*00 B.ldE-05 
I80 , OJE-00 6 75E+oo 3 7SE.04 
200 I.OZE*00 oo7E+OO I27E.03 
220 ,.OIE*OO a.SYE+OO i.l3E-03 
210 u.?OE-01 d.SIE~OO 7.85E.03 
200 Y74E-01 o.UE+OO I %E-02 
280 YSPE-01 dbE+MI ?.85E-02 
300 q,43E-01 d.2PE+OO J 77E-O? 
320 0.288.01 0.21 E+OO 7J-IE.02 
340 Y.IJE-OI 6 14E+OO LIOE-0, 
300 899E-01 d.OiE-00 I55E.01 
380 885E.01 dOOE*OO 
JO0 SiIE-01 

2.11E.01 
593E*OO 2 -SE.01 

J?O 8576.0, 58oE+00 355E.01 
JJO 8J3E.01 5.7QE-00 
Jo0 

J.tIE.OI 
R30E-(II 572E'OO 54OE-01 

.I80 8liE.01 505E+O0 
500 BOIE-01 

oJ7E-Ol 
5.59E'W :o?E.Ol 

520 7OlE.01 SXE*OO 885E.01 
S-IO 7ITsE.01 545E+OO ,.OIE+OO 
500 iobE-01 539E+OO I.ISE+OO 
580 i.SJE-01 5.33E+OO 
DO0 7,42E-01 

I.?OE+OO 
5.?oE-00 I13E+OO 

010 7.308-01 IIOE+W 1.58E+oo 
OJO 7.lSE.01 5.14E*00 
800 707E.01 

I ?3EtOO 
S.ORE+OO IEEE+00 

a80 o.%E-01 5.02E+OO 2.O?E+OO 
700 o85E-01 J%E+OO 2,17E+OO 
720 0.74E.01 laOE*OO 2,32E+OO 
740 oc3E-Ol 4.8JE*OO Z..bE*OO 
-00 o.S?E-01 J iPE+OO ?oOE+OO 
20 642E-01 -!7E+OO ?.:.IE+OO 
800 a.32E-01 J.b:E-00 I.S'E+Oo 
820 622E.01 Ja?E+OO 3.00E+OO 
6.10 6.12E.01 J.JoE+OO 3,13E*OO 
800 002E.01 J.JIE+OO 
880 S.Q3E-01 

I?JE+OO 
4 4BEccQ 

uoo S.BIIE-01 
3.3rz+oo 

44OE+OO 
020 57JE-01 

,4SE*OO 
4.35E+OO 

"JO JdSE.01 
3 !SE*OO 

430E+OO 
NO 5 SoE-01 

3aSE+00 
J?SE+OO 

"80 SliE-Ol 
3 3E+00 

420E+OO 
,000 llEE-01 

387E+oo 
4.1 JE+OO 3 "SE+00 

\IASIXIUI I ?OE+OO 750E+OO 3.U!E*00 



:Cfnn Vcnion 2.0 for ExcelJ.0 & 5.0 

BROWN & ROOT ENVIRONMENTiiL 
Copyright 1996 

ITE: WVAI. WEAPONS sr*TIoN. EARLE NJ. 514 INVESTIGATOR: WYU DATE: l/3/9; 

CHEMICAL CHARACTERISTICS ITERATIVE DECISION-LUNNG BOX 
EXPOSURE POINT: (UMXR.5. FL) FL LEACHATECONC!ZNTR~TlON(YES.NO)? 

:omAuN;LLT. 
SC 

Lead UNDERS: UndcrJowce.FL:Fenceline [NPIJTSOLID-PHXECONCENlRATlON(MGIKG) 1.305ELO: 
WATERCRI'l-ERLA(UG/L> l.M)E+OI CONSTANT CONCENTR-ATION (YES.NO)? NC 

WLF-LIFE(YRS). O.CiJE+OO TRY NEW GOAL: 136E+o3 

PECL=[CACTl~Tl-Y(C@. O.OOE+OO TIME FR/&X(YRS): ICOO ACCEPTABLE! NCFSASE 

SOURCE-TERM LVFORMATION ENGL-JEEFUNG CONTROL LWORMATIOX 

:e loo MlLT(FTXR). 

:I (LKG) 
I OSE-00 

?.70E+03 

LENGlH (n-): 100 

wlDlH (FT): 

IEPLETIX SOLRCE: 
I50 

IS THERE A CLAY LLYER LAYER (YES,TO)? 

\vAsl-E cHAFcAcTEFusTlcs: 
“0 

bmxsoLm-PmsEcor;cmrRmo~ ~~G/I;G) 1.3lE-03 lHEFOLLOlVNGD?.TAARENOTUSEDNTHISCALCULATION 

CvPlirFOLLO~\rCU'GPrUWME7FRS: HOW~~~~YSljBL~~~RS(I- IO)? > 
Tluc~~ss (F-r): I3 TOTALTHICKNESS(UPTO30FT)(FT): 
s-\Tmmoxxux 

IO 
0.6 S4nJR~nONRA~: 

POROSITY. 
0 95 

0.3 POROXTY: 

BUKDEKSKY(GK!+3) 
0.25 

I.5 BI-UDENS~Y(G:CXf"3): I 75 
Kd(JXG): I.00505 

5 THERE A TYPE I LAYER (YESjrO)? NO IS THERE X TYPE 2 LAYER (IX&NO)? lie 

‘HEFOLLOWKCDAT.AARENOTlJSEDNTHlSCALCULAl-iON lHEFOLLOWlNGDATA,ARf?NOTL'SEDNlHKCALCLIL.~TlON 

Ob'1L&\?SI;SLAYERS(l .lO)? 6 HOWh&vY SUBLAk-ERS(I _ IO)? 5 
oTXLTHIC~~SS~~TO30F~)(FT). XOE-01 TOTALl?UC0IESS(LT'TO30FT)(FT): 
m,wnosRa~ 

'0 
095 SATURATIONUTE: 

OR(JSTTt 
013 

0 25 POROSITY: 0 IS 

L.Lk DEXSITY lij CM-31 . IS BULKDEWTY(G.!C\l'3) I.5 

d1L-s) l.OOE-05 Kd(L'KG): I.OOE45 

;m'%LSOlLCOSC (JtG/'KG)- 0 Ml-L-U SOlLCONC.@iG~'KG): 0 

ATLXATED LAYER 

3T;\LS.-\TL~~ZONETHIC~~SS.B (FT): 30 WRTICALSEEPAGE~-ELOClTY.Vzo(FT/YR): 0 3J3 

ORJZO\T.ALSEEPAGE VEL0dlTY.V (FTIYR): 28.6 DO~ucRr\Dau?ARE-\NFILTRAnON~~q(FTP(R) 0 

d (IJw.2 2.70E+O? SPECIFY hffS\?NG DAElH(Computcd from formuia ifinputN0) 30 

DROSlTll 0.25 hWINGDEPlH.H(FT): 

ERTICAL DISPERS1\lTY,Az(F'I-j 
300 

0.0883 TIMEOFPLUP[NGSTOP.P9T(YEARS): 0 

SNLXIITXXU DlSPERSIVITY.Ax(i-T): 3.0 AGE (YRS). 0 

ATERAL DlSPERSltlTY. Ay(FT): IO CONC.NL~G~~iTGRO~~~VZ;IFRC~~G/L) 0 

#lTL\LCONC. (ugL). I71 DISTANCETO F.L.: 30 

HEDICTED L\lPACTS: TIMEOF1tAX!&W(YR) 

SI\TI>R-\TEDL~YERCONCENTR~TION: 3,66E+02 (LYGr'L) I004 

FE?KELL'~COSCEXTRAnON: 9.59E+00 (r;GiL) 1000 



“.zrrlan z.0 ,or Excel 4.0 a 5.0 BROW & ROOT ENVIRONMEXTAL 

‘+yrlghl1996 SCREENINGLEVEL EYCELCRYSTAL BALL TRANSPORT (ECTnn) MODEL 

ITE: 

YVESTIGATOR: 
+.TE: 

NA;s=AnoN*-EN’.s’9 ~~ 

SATUR4TED LAYER 

iFILT(FTflR): 1.0831333 00: 30 Vzo(FI'/YR): 0 3. 

ENbXHcm 200 GWQ3(UDAY): S.O2E+O3 

;IDTH(m: 150 Kd(L'KG1: ?.?OE*O? GWV.(Fl'/YR): 28.tiO Ed(lXG1: 2' 

3ROSrl-t.L. 0.25 SATUXATION: 1.00 HO: 3o.cQ(w1 P.ETARDA~ON. ID: 

3ROSITYSAT.LAYER: 0.25 THICMNESS(m: 3000 EFF.POROSlTY. 0.25 9 F-VW 

ENSm' !(GiCXlS): 1.5 DECAY(IIDAY): OJIOE-00 DISPERSIVKY: DECAY(liYR): 0.0~~( 

ENSll-i G\lA(GKXIl)~ 1.50 CBo(pPB): I.72E*Ol tk? (UJ: 0.09 

CU?(PPB): O.OOE*OO Ax cm: 3.00 Pc?cT(YEARS). 

tGE IYEARSI: 0 QlmDAn: 2.52E+03 Q2cL'DAY): ?.5JlE+03 AVFn I 00 DIST.%NCE TOFL cFil 

XlEIXERVALfYRS) 20 SOLaCEAREACONC.(CLM) FENCELINECO?X. 

L.\PSEDllhIE. YRS LAYERZ(PPB) lUG/Ll [UG/L) 

0 1.83E+o3 t.i?E+Ol 
20 JSlE'03 

O.OOE+OO 
?.57E+Ol 

-IO 4.79!c+o3 
OOOE+OO 

3.JIE+OI 
00 l.i7E+03 

OOOE+OO 
425E+OI 

80 J:SE-03 
OOOE+OO 

508E+oI 
100 I.=1E+03 

O.OOE+OO 
59oE+OI 

I20 S.ilE-03 
O.OOE+OO 

d.72EiOI 
140 .ioSE+OS 

OOOE+OO 
7.53E+OI 

Id0 4oaE+03 
OOOE+OO 

8.33E*Ol 
IS0 

3XE.10 
4&JE+O3 P.lSE*OI 

200 
7.078-09 

J.o2E+03 9'42E+Ol i.U?E-08 
220 4dOE+03 I.OiE+OZ 
240 4.588+03 

S.SE-07 
I.ISE+O? 

200 J.SdE+03 
XOoE-06 

1.23Ec02 
280 J.YE+O3 

I.!dE-05 
1.3OE+O? 

300 452E*03 
.I ?UE-05 

l.XSE+O? 
320 J.SOE+Ol 

I ZSE.04 
I.JJE+O? 

3-10 J4SE+03 
3?OE-0-l 

l.S3E+02 
360 44oE+O3 

i.3VE.O.t 
I.dOE+O? 

,SO JJJE+03 
I.5dE.03 

I.aSE+O? 
JO0 J.42E+03 

3.OdE.03 
I'iSE+O? 

CO 140E+03 
505E.03 

I S?E-02 
JJO 438Et03 

uS5E-03 
,BlE+OZ 

JO0 43aE+O3 
lo-!E-02 

l.PoE+OZ 
380 43x+03 

2o?E-02 
203E+02 

500 4.3?E-03 
JOdE-0: 

?.IOE+OZ 
520 430E+03 

aO?E-02 
?.I7E+02 

SJO J.?9E+03 
873E-02 

?.24E+02 
500 J?x*o3 

12.lE.01 
?.SIE+O? 

580 425E+03 
I.:IE-01 

?.Y1E+02 
000 4.238+03 

2.3lE.01 
z.uE+o2 

020 4.2IE+03 
307E.01 

2.5lE+O2 
OJO *IBE+ 

JOIE-01 
2.5:E+O? 

000 J.l7E+O3 
SldE-01 

2.tiE+O? 
080 J.,SE+O3 

a.55E-01 
2.7OE+02 

700 4.13E+O3 
821E.01 

2.77E+02 
720 J.l2E+03 

l.O2E+OO 
2.838'02 

iJ0 JIOE+03 
IXE+OO 

?.BuE+O? 
fti0 J.O8E+03 

l.SlE+OO 
?.%E+OZ 

780 1OoE+O3 
l.RlE+OO 

3 o?E+ol 
800 40.IE+03 

Z.ldE+OO 

R20 
3.08E+O? 

103E+03 
?.S?E+OO 

3l.!E+02 
8JO 4OlE+03 - 

?.O‘JE+OO 
3.?OE+O? 

800 3.99E+03 
34SE+OO 

3?oE+02 
RSO 307E+03 

J03E+OO 
332E+O? 

000 3.'J5E+03 
do3E+OO 

020 
338E*O? 

3'J.!E+03 
S?OE+OO 

WO 
3.J-IE~02 

392E+O3 
oO?E+OO 

3.4PE+02 
400 3'JOE+O3 

o.SZE+OO 
35?EbO? 

WO 388E+03 
7 ox+00 

3.olE+02 
,000 387Et0, 

RSuE+OO 
3oaEt02 0 sQE+oo 

~IASI~IUM: Ax,E+o3 3doE+02 9.5uE-00 



Tmn Venion2.0 for Excel4.0 & 5.0 

BROWN i% ROOT ENVIRONMENTAL 
lpyright 1996 

'E: NAVAL WEAPONS srKrION. EARLE NJ 510 INVESTIGATOR: wu DATE: I,%97 

CHEMICALC~IA~WCTERISTICS ~ER\TTVE:DECISION-MA~GBOI 

ESPOSUREPOIluT:(UNDERS.FL) FL LEACHATECONCENTRAlTON(YES.N0)~ 

\T.AM.IYAW: 

SO 
Manganese LXDERS: Undersource. FL: Fenccline INPUTSOLID-PHASECONCEXlR~nON(MG/~G) Z.ZOOE-UU 

WATERCRITERM(UG/L): 65OE+OI CONST~NTCONCENTRAnON(YES.NO)? SO 

IF-LIFEQ'RS): O.WE+OO TRY NEW GOAL: 230E-00 

xxFIcAcn\-lTY(cu'g): O.OOE+OO TIMEFRAME(YRS): loo0 ACCEPTABLE! INCREkSE 

SOURCE-TERM L'VFORMATlON ENGWEERIXG CONTROLL~FORbWTION 

lo0 NFILT(T=T/YR): I ORE-01 

$KG) 5 OOE+OI 

LENGTH(FT) :*I 

WILKH (FT) 

PLETINGSOLRCE: 
150 

1STHEREACLAYLWERLAYER(YES,,%'O)? 

\V;\STE CHARXTERlSTICS: 
no 

KlTL~SOLlD-PHASECONCEXlR~nON (MGKG): XOE-00 lHEFOLLOWNGDATAARENOTUSEDNTHTSC.-UCULAnON 

~T'LTFOLLO~~~GPARXvlETERS: HOWM.+Y SmLAYERS(l . IO)? 

THICICUESS (FT) 
3 

I? TOTALTRIC~SS(L?='TO3UFT)(FT): 

S.ATLRAnONRATE. 
10 

06 SATURXlONRATE 

?OROSlTY. 

095 
0.25 POROSITY. 

BbLKDE?iSITY(G.'Cbfvf"3) 
0.15 

I.5 BbXXDNSITY(GICM"3): I.75 
Kd(L'KG): I OnEi)5 

MERE ATYPE lLAYER(YES,VO)? NO lSTHEREATYPEfLAYER(YESSIO)? SO 

EFOLLOIVNGDI\T.-\ARENOTL!SEDNTIBSCALCULKnON lHEFOLLOWIXGDATAARENOTUSEDlXTIIISC.4LCL'L.-\TIO~ 

\V~~~YSI;BL-\YERS(I-IO)? 6 HOWMA~~~'SUBWYERS(I- IO)? 5 
T.ALlHICt&ESS(LPTO3OFT)(FT) 2.2OEIOI TOTALTHICKNESS(UPTO30FT)(TT): 

rl.RJ.TlON ILATE 

2) 
095 s~Tc~.~no~fw~: 

ROSITY: 

11 13 
0.25 POROSITY 0 2 

LKDEXSlTY(G'CSt'3) I5 BLTXDR'SlTY(GICM"3) IS 

:LKl) I.UOE-05 EdtLKG): I.OOE45 

llu. SOIL COSC (%G>W): 0 NlTItU SOIL CONC. (MGKG): 11 

IXlUTEDLAYER 

~ALSATLRATEDZ0NETHICKhESS.B 0: 30 VERnCALSEEPAGEVELOClTY.Vzo(FT/YR): 0 Y3 

RLZUXTALSEEP.~GEVELOCITY.V (FT/YR:): X6 DOWNG~(ENT~AINFIL~nON~TE,q(FTriR) 3 

&KG) SUOE+OI SPECIFY~~GDr\ETH(Computedfromformula~finputNO) 3l 

;osrrY 0.25 bUSINGDEPTH.H(Fl-): 

IT?CALDISPERSI~~Y.I\z(FT): 

31 II 
00883 TEvfEOFPUMPDJGSTOP.P&T(YEARS): I) 

~G~~N;\LDlSPERSI~Y.~~.u(FT): 105 AGE (YRS): 0 

IFRV.DISPERSI\~Y.Ay(FT): 35 CONC.NLPG~IENTGRO~Q\VA~RC~~?G,L) 0 

i-L-u. CONC (USL): 185 DISTAKETO F.L.: 101 

EDICTEDIMPACTS: TIMEOFM.XIML~tt~-R) 

S.~n,\TFDLAYERCONCENTR-\nON, '.85E+02 @IGiL.) 0 

FEXCELIhECOSCEXRATION- 6.23E-01 (UGfl.) lrrlll 



n Vcrrbn 2.0 ror Excel 4.0 s 5.0 BROW3 & ROOT EW-lROFiMEPiTAL 
% 

CopyrIght 1996 SCRJXMINGLEVEL EXCELCRYSTAL B.ALL TRAMPORT (lXT,-a) M.ODEL 

SITE: NAVAL WEAPONS STATION. EARLE NJ. Sl9 CONTAhlI?iANT: hIP"g2"W 

HALF-LIFE (YRS): 

LAYER 2: O.OOE+OO 

INVESTIGATOR: WYU SATURATED LAYER O.OOE+OO 
DATE: Ioi97 DOW”GTUDIMT OOOE+OO INlllAL CONC,(uglJ: ISSE+O?, 

INFILTIFVYRI. 1.0833333 

LENGTH(F,,: 200 

WDlHi~: 150 

QOROSrrY ?: 025 

POROSiTYSAT LAYER: 0.25 

DENSrrY 2lGiCSI3): 1.5 

*ENSrriGGhM~.G/C!?l3) I.50 

AGE,YEARSI 0 

TlIfEh-,XRVAL(,'RS 

EL.~PSEDnbIE-YRS 

I 
F L 

2oc 
28C 
30C 
320 
340 
360 
360 
100 
420 
UC 
-100 
JR" 
500 
520 
S40 
LOO 
580 
000 
ti20 
do 
000 
080 
700 
720 
710 
‘DO 
SO 
BOO 
820 
RJO 
SO0 
**a 
UOO 
420 
O-IO 
000 
WI 

,000 

hlASl!dtiXI 

20 

AYER~~PPI 

4 lOE+O I 
4.3OE-01 
4 14E-01 
4.09E+Ol 
4.oOEtOl 
l.YOE+Ol 
3.8lE+Ol 
3?LE+(ll 
3d3E*01 
3.YE-01 
3.46E+OI 
3.38E+OI 
33OE+Ol 
3.22E+OI 
3IJE+Ol 
3 O:E*o I 
3.WE+OI 
2.o?E+al 
285E+OI 
?.79E+Ol 
?.RE+Ol 
2.C&.+0\ 
?.50E+Oi 
?.53E+Ol 
2.4x+0, 
?.llE-01 
2 3oE+O, 
?.30E+Ol 
!.ZJE*Ol 
2.lOE*OI 
2,l4E+OI 
2,09E+OI 
Z.WE+OI 
I.PE+Ol 
,.OJE+Ol 
I .YoE+o I 
I .SSE+O I 
l%lE+OI 
I.:dE+OI 
I.72E+Ol 
,08E*Ol 
ld4E+OI 
I.oOE+Ol 
l.VE+OI 
1.53E+OI 
1 .WE+Ol 
,4dE+Oi 
I J?E-01 
1.3"E+OI 
,.35E+Ol 
I32E+OI 

llOE*Ol 

I WDAn: 2.52E+03 

5 

!.c 

S. 

n 

0 

C 

C 

2 

Sl 

:ATURATED LAYER 

d @KC): . 500E+OI 

tGuRAnON. I.00 

HICK?%ESS(Fl-): 30.00 

ECAY(IIDAI?: OOOE+OO 

Bo[PPB): 1,85E+O? 

U2(PPL% O.OOE+OO 

2 fLfD.~I?: Z.%E+O3 

JURCE AREA cowL(cMA) 

WUL) 

I.SSE*O? 
I S?E*OI 
l.iYE-02 
I.ioE*O? 
I73E+02 
1.70E+O? 
l.d7E+O? 
L tiE+OZ 
I o2E-02 
I.JPE+O? 
l.SaE-02 
LYE+02 
1.5lE+02 
I.JSE+O? 
l..ldE+O?. 
I JiE+a? 
I.dIE+O? 
,3w+o2 
I,3oE+O? 
I YE+02 
l.S?E+02 
,?UE+02 
1.27E+02 
,25E-02 
I.:3E*O? 
,2lE-02 
I IUE-02 
I I'E*O? 
I IS*02 
I l3E*O2 
I iIE.02 
I WE.02 
I O-E-02 
iO>E-0: 
I OE-02 
, 01E'0: 
OWE-0, 
QSZE-01 
Q,cE*ol 
0 ARE-Cl 
~.~2E-"I 
u ,aE'O, 
0 OOE‘OI 
R ?,xi+o, 
K rNfOl 
8SJE*Ol 
SPE*OI 
8 ?SE+Ol 
8llE*Ol 
7 o7ErOl 
783E+ol 

I8SE+O? 

T 

:(FlJ: 30 Vm(FWR): 034 

iWQ3(L'DAY): 502E+O3 

iWV.(FTiR): 2860 Ed(LKG): 5 

I( 3o.ooao RETARDATION. 3a 

FF.POROSITY: 0.2s q (m#TR, : 

XSPERSIVITY OECAY(INR): OOE+O 

AZ cm: 0.09 

.Ax 0: IO.50 PLT(7WRS): 

Aiy (F-n: 3 so DISTANCE TOF.L.iFn: IO 

FESCELtdECONC 

O.OOE+Oa 
OOOE+OO 
0 OoE+oo 
OOOE+OO 
O.OOE+OO 
I IiE-09 
1.3SE.07 
3RE-Od 
4o?E-05 
3.23E-04 
1.53E.03 
S..liE-03 
l.%E-O? 
3,85E-02 
SZb'E.02 
I OOE-0, 
Z.ESE-01 
J7.IE.01 
i-l?E-01 
I.lIE*OO 
ISSE*OO 
2 lSE+OO 
?.92E+OO 
?SOE*OO 
4S3E+OO 
oOZEtO 
73?E+OO 
8 wz+oo 
IOSE+OI 
IXE-01 
I.42E+OI 
I.o?E+Ol 
I.S3E+OI 
Z.OdE+OI 
2.?'JE*Ol 
I.J3E+Ol 
?TE+Ol 
302E*Ol 
:.:SE+OI 
353E+Ol 
37PE+OI 
JOSE+01 
J.3IE+Ol 
JSoE+Ol 
JEIE+OI 
?.OoE*Ol 
53lE+OI 
?.SJE+Ol 
578E+Ol 
dOlE*Ol 
o.23E+OI 

o?3E+OI 



c$ 

:CTmn Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
hpyright 1996 

ITE: N4”N WEAPONS STATION. E4RLE NJ. ST0 INVFSTICATOR: wiu DATE: Ii;/9 

CHEMICAL CHAIUCTEFUSTICS ITERATIVE DECISION-MAKING BOX 

EXF'OSURE PON: (UNDERS. FL) FL LEACHATE CONCEXIRATTON Q?%S.NO) ? 

'ONTAMNAVf. 
NC 

Thailw~ LNDERS. Under source. FL: Fmcelme INPUT SOLID-P&SE COKCENTRAnON (MGKG) 3.00aE-O( 
WATER CRI’IERLI (UC/L): I .OOE+OO CONSTANT CONCENfRATlON (YES.XO)? SC 

XF-LTFE (YRS), 0 M)E+OO TRY NEW GOAL. 3.07E-01 

PECIFIC AClIVlTY (Ciig)). O.OOE+OO l-h& FFbXMX (YRS): loo0 ACCEPTABLE! DECREASE 

SOURCE-TERU LVFORhUllON ENGINEERLUG COXI-ROL INFORUATION 

:C. I.00 !YNTlLT(FT~~-R)~ 

:I (Lw.3): 

I OEE-IX 
7. I OE-01 

LENGTH (FT) 3xl 

wro-iH p-j 

IEPLETOjG SOLXCE 
IjO 

IS THERE A CLAt’ LL”IER LAYER (YE&NO)? 

WASTE CH~ACTERISTICS: 
"0 

MTIAL SOLID-PH-\SE CONCENTRATlON (MGKG). 3.00E-00 THE FOLLOUTXG DATA ARE NOT USED cu' THlS C.ALCLI.~TlON 

NPLT FOLLOh-b'G PAMMETERS: HOW iQX+Y SLBLAYERS (I - IO)7 

THlCrnTSS (T-r) 
3 

11 TOTAL THICWESS (UP TO 30 FT) (FT): 

sAmnoN NE. 
IO 

0.6 SAmnoN RATE: 

POROSlT'r 
0 95 

0 3 POROSITY: 

'dl2l.K DEMKY (Gs'CM"3) 
0.3 

IS BIXK DI&WTY (CICM"3): I 75 
Kd (L'KG), I @E-05 

j THERE A Tt’PE 1 LAYER flES+h’O)? SO IS THERE A TI-PE 2 LAYER (YES,“r’O)? SO 

HE FOLLOUTXG DATA .ARE NOT USED IX THIS CALCULXTION THE FOLLOWLNG DATA .AP.E NOT USED N THIS CALCULATIOS 

OW ItANY SUBLAYERS (I _ IO)? 6 HOW XWliY SLBLAYERS (I - IO)? 5 
OTV. TH.lCK?JZiS (VP TO 30 FT) (FT) Z.1OE~Ol TOTAL THICKXJSS (UP TO 30 FT) (Fl-): 

~na4noN RATE 
10 

0 95 SATUR4TlON RATE: 
DROSIT'I 

0 I3 
0 15 POROSITY: 0 25 

LbIi cxca-rY (G CM'3) 1.5 BULK DENSiTY (GiCM"3) I5 

d fLT;G) I.OOE-05 Kd (VKG): I Ox-05 

JTL-YL SOIL CONC (MirKG) 0 NlTL4L SOIL CONC. (MC/KG): 0 

.\TL’R\TFD LASER 

3TAL SAm4TED ZONE THICKXESS. B (Fl-. 30 C'ERTICAL SEEPAGE VELOCITY. Vzo (FTIIX): 0 3.13 

ORlZOhTAL SEEPAGE bELOClTY. V (FTpiR): 2s 6 DOWXRAD[NT AREA MIL~4TlON RATE. q QTKR) 0 

d LKG): 7.lOE-01 SPECIFY M!XNG DAETH (Computed from brmula if input NO) 30 

DRCSrrY: 0.25 MISNG DEPTH. H (FT): 

ERllCAL D[SPERSI\;TTY. AZ (FT) 

31) 0 
0.0983 TIME OF PLMPNG STOP. PBT (YEARS): 0 

3NGlTIIQNAL DISPERSIVITY, Ax (FT): 79 .4GE (YRS): II 

4TERAL DfSPERSfinY. Ay (Fr): 26 CONC. N L?GlUD[ENT FROL?JDWATER.CU? (uG/L) il 

;TTlAI. CONC. (ugL): 2s 9 DISTANCE TO F.L.: 70 

REDICTED MP,\CTS: TbIE OF \t..0XhIL\l, YR) 

SATLiiTFD LAYER CONCENTRATION: 2.89E-cOl (UGAJ 0 

FENCE LNE COSCEXTR+tTlON. 9.76E+OO (VGiL) IlilXl 



“crslon 2.0 for Excel 4.0 a 5.0 wzovm d ROOT ENMRONMENTAL 

ogyright 1996 SCREENMCLEVEL !iWEL-CRYSTAL BALL TRANSPORT (ECTmn) MODEL 
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PRELIMINARY REMEDIATION GOALS 



APPENDIX A, TABLE 1 

PRELIMINARY REMEDIATION GOALS DEVELOPED FOR PROTECTION OF 

FUTURE RESIDENT - EXPOSURE TO GROUNDWATER - SITE 04 

CONCENTRATION IN UGlL ASSOCIATED WITH ESTIMATED CANCER RISK OR HAZARD INDEX 

NWS EARLE, COLTS NECK, NEW JERSEY 

CARCINOGENIC CLEANUP LEVELS* NONCARCINOGENIC CLEANUP LEVELS** 

CANCER RISK LEVEL HAZARD INDEX 

cot 1 .OOE-06 1 .OOE-05 1 .OOE-04 0.1 1 3 

1,2-DICHLOROETHENE (TOTAL) 13.3 133 400 
CHLOROFORM 0.791 7.91 79.1 14.8 148 444 
TRICHLOROETHENE 3.65 36.5 365 8.45 84.5 253 
VINYL CHLORIDE 0.028 0.284 2.84 
BARIUM 104 1040 3130 
IRON 452 4520 13600 

* - Carcinogenic cleanup levels are based on aggregate lifetime exposure, assuming 6 years as child and 24 years as adult. 
** - Noncarcinogenic cleanup levels are based on exposure to a residential child, ages zero to six. 

PRG04GW.XLW 1 I/25/96 9:36 AM 



APPENDIX A, TABLE 2 

PRELIMINARY REMEDIATION GOALS DEVELOPED FOR PROTECTION OF 

FUTURE RESIDENT - EXPOSURE TO GROUNDWATER - SITE 05 

CONCENTRATION IN UGlL ASSOCIATED WITH ESTIMATED CANCER RISK OR HAZARD INDEX 

NWS EARLE, COLTS NECK, NEW JERSEY 

CARCINOGENIC CLEANUP LEVELS* NONCARCINOGENIC CLEANUP LEVELS** 

CANCER RISK LEVEL HAZARD INDEX 

cot 1 .OOE-06 1 .OOE-05 1 .OOE-04 0.1 1 3 

1,2-DICHLOROETHENE (TOTAL) 13.3 133 400 

CHLOROFORM 0.791 7.91 79.1 14.8 148 444 

VINYL CHLORIDE 0.028 0.284 * 2.84 

ARSENIC 0.045 0.447 4.47 0.468 4.68 14 

IRON 452 4520 13600 

* - Carcinogenic cleanup levels are based on aggregate lifetime exposure, assuming 6 years as child and 24 years as adult. 
** - Noncarcinogenic cleanup levels are based on exposure to a residential child, ages zero to six. 



APPENDIX A, TABLE 3 

PRELIMINARY REMEDIATION GOALS DEVELOPED FOR PROTECTION OF 

FUTURE RESIDENT - EXPOSURE TO GROUNDWATER -SITE 19 

CONCENTRATION IN UGlL ASSOCIATED WITH ESTIMATED CANCER RISK OR HAZARD INDEX 

NWS EARLE, COLTS NECK, NEW JERSEY 

* - Carcinogenic cleanup levels are based on aggregate lifetime exposure, assuming 6 years as child and 24 years as adult. 
** - Noncarcinogenic cleanup levels are based on exposure to a residential child, ages zero to six. 

PRG 19GW.XLW 11 I25196 9:40 AM 



APPENDIX A, TABLE 4 

PRELIMINARY REMEDIATION GOALS DEVELOPED FOR PROTECTION OF 

FUTURE INDUSTRIAL WORKER - EXPOSURE TO GROUNDWATER - SITE 19 
CONCENTRATION IN UGlL ASSOCIATED WITH ESTIMATED CANCER RISK OR HAZARD INDEX 

NWS EARLE, COLTS NECK, NEW JERSEY 

CARCINOGENIC CLEANUP LEVELS* NONCARCINOGENIC CLEANUP LEVELS** 

CANCER RISK LEVEL HAZARD INDEX 

cot 1 .OOE-06 1 .OOE-05 1 .OOE-04 0.1 1 3 

ARSENIC 0.191 1.91 19.1 3.06 30.6 91.9 
CADMIUM 5.09 50.9 153 
CHROMIUM VI 50.1 501 1500 
THALLIUM 0.811 8.11 24.3 
l - Carcinogenic cleanup levels are based on a 25-year exposure duration for an industrial worker. 
** - Noncarcinogenic cleanup levels are based on exposure to an industrial worker. 

PIG 1 9GW.XLW 11/25/96 9:40 AM 
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APPENDI?i B 

COSTS 



i .* : 

NWS Earle Site FS 
Site 4 -Alternative 1 - No Action 

Colts Neck, New Jersey 
Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COST\PW4ALTI .WK4]30 JUL 97 

F-i= 

PRESENT CAPITAL O&M 5-Y EAR PRESENT 

YEAR WORTH COSTS COSTS COSTS WORTH 
FACTOR ($ 000s) ($ 000s) ($ 000s) 6 000s~ 

0 
I 

2 
3 
4 

5 
6 
7 

8 
9 

10 
II 
I2 
13 
I4 
15 
16 
I7 
18 

19 
20 
21 
22 
23 
24 

25 
26 
27 

28 
29 
30 

I .ooo 

0.935 

0.873 
0.816 
0.763 
0.713 
0.666 
0.623 

0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 

0.296 
0.277 
0.258 
0.242 

0.226 
0.211 
0.197 
0.184 
0.172 

0.161 
0.150 
0.141 
0.131 

0 0.06 
21.62 20.21 
21.62 18.88 
21.62 17.65 
21.62 16.49 
21.62 15.5 26.47 
21.62 14.41 
21.62 13.46 
21.62 12.58 
21.62 11.76 
21.62 15.5 18.87 
21.62 10.27 
21.62 9.60 
21.62 8.97 
21.62 8.38 
21.62 15.5 13.45 
21.62 7.32 
21.62 6.84 
21.62 6.40 
21.62 5.98 
21.62 15.5 9.59 
21.62 5.22 
21.62 4.88 
21.62 4.56 
21.62 4.26 
21.62 15.5 6.84 
21.62 3.72 
21.62 3.48 
21.62 3.25 
21.62 3.04 
21.62 15.5 4.88 

TOTAL PRESENT WORTH = $301,730 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



Brown I!G Root Environmental [ --a- --..- 
Client: Navy CLEAN i File No. ! By: LC -.7.--u _ 
Subject: Site 4, Alt. 1 - Assumprrons and Cost 

..’ d... 

Basis, NWS Earle FS. CT0 279 
/ Ck;:; “y$/ lr3- 1 ‘- 

fC:\CLE4N\CT0279\DRFS\COSTi4ALTl .DOC] 

Site 4 Alternative 1: No Action 

ASSUMPTIONS: 

1. Lona-term annual aroundwater. surface water, and sediment monitoring: 

- From 6 existing monitonng wells. 3 QC samples. Total 9 samples annually. 

- From 3 surface water locations. 3 QC samples. Total 6 samples annual!y. 

- From 3 sediment locatlons (&me as surface water’) 3 QC samples. Total 6 samples annually, 

Sampling and analysis for site-specific contaminants: VOCs and metals. 

Labor’ 1 event/year. 

- GWlSWlSED sampling 2 people @ 10 hr/day @ 2 days (add 6 hr each for prep./mob/demob.) I 
52 hr annually. 
- Sampling z 52 hours @ SGO/hr (w/overhead 81 profit) = 53120 
- Proj. mgmtkoord. = 20 hours/year @ S80/hr (w/O&P) = SISOO 
-Annual: add w M8lE: ODCs 8 supplies @ 92M; 8 shipping @ a. 

Total z 8.5420 annually 

Fstimated analvtical costs: 

- VOCs (EPA Method 624) S324kample @ 21 samplesiyr = $6804 
- metals (EPA 601 OI7OOOs) @ S254kample @ 21 samples/yr = 95334 

Total = S 12138 = 912200 

2. Reporting of results: data review and report prep. @ 50 hr/yr @ $70 = $3500. .add $500 QDCs. 
Total = s4ooo 

3. 5-year reviews at 200 LOE @ $70/hr. Approx. $1500 ODCs. Total = 8 15500 oer event 



c 0.. 

#-Alternative 3 - Capping, Natural Atten., Long-term Monitorkg 
New Jersey 
rth Analysis 

AN\CT0279\DFFS\COSnPW4ALT3.WK4] 15 OCT 96 

P NT WORTH ANALYSIS 
PRESENT CAP ITAL O&M 5-YEAR PRESENT 

R WORTH COSTS COSTS COSTS WORTH 

” FACTOR (S 000s) 6 000s) (S OOOsl (S OOOSL, 
n 1 .ooo 1,983 1983.40 ” 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0.935 29.62 
0.873 29.62 
0.816 29.62 
0.763 29.62 
0.713 29.62 
0.666 29.62 
0.623 29.62 
0.582 29.62 
0.544 29.62 
0.508 29.62 
0.475 29.62 
0.444 29.62 
0.415 29.62 
0.388 29.62 
0.362 29.62 
0.339 29.62 
0.317 29.62 
0.296 29.62 
0.277 29.62 
0.258 29.62 

.0.242 29.62 
0.226 29.62 
0.211 29.62 
0.197 29.62 
0.184 29.62 
0.172 29.62 
0.161 29.62 
0.150 29.62 
0.141 29.62 
0.131 29.62 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

27.68 
25.87 ” 
24.18 : 
22.60 ” 
32.17’: 
19,74 I! 
18.45 ’ 
17.24 ,: 
16.11 i 
22.94 i 
14.07 ; 
13.15,: 
12.29 ,i 
11.49 / 
16.35 !! 
10.03 :j 
9.38 : 
8.76 :/ 
8.19 II 

11.66. 
7.15 .I 
6.69 : 
6.25 :i 
5.84 j 
8.31 .j 
5.10 :/ 
4.77 ii 
4.45 /I 
4.16 I/ 
5.93 ,I 

/ , I 
,; .i 
, TOTAL PRESENT WORTH = S2,384.402 :; 

Discoqnt rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 4 ALT. 3 -CAPPING, INST. CONTROLS, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; BfLRE JOB NO.7452 
(C:\CLEAN\CT0279\DRFS\COSTI4~ALlXWK4] 15 OCT 96 

Sheet 1 of 3 Unit Cost ($) --_-_- ---- -- 
Item 

PRE-DESIGN INVESTIGATION 

2j Soil gas &sessmenl 
3) AddItional soils boring and analyses 
4) Geotechnicat evaluation 
5) Engineering design (see page 3) 

MOeiLlikilON;DE~-~e~~~~~- 
1) Office Trailer (1 ea) 
2j Storage Trailer (1 ea) 
3) Portable Communication Equipment 
4) Equipment Mobilization/Demobilization 
5) Site Utility Hook-ups (elec., phone, etc.) 
6) Site Utilities 
7) 1 Pick-tip Truck (rental) 

-- -. 
-- - -_ 
-.- -- -. 1 
___~ 

QtY .-- 

5 
1 
1 
1 

-. _-.--.. 
7 
7 
4 
1 
1 
7 
7 

PERSONNEL AND ECiUIP. DECON FACILITIES A’ND SER -... -_ . _ ,,. 
1) Truck/Heavy Equipment Decon Pad 

a) Excavate a grade area (40’ x 50’) 
b) Compact area (40’ x 50’) 
c) Curb & splash guard (poly 8 lumber) 
d) Steam cleaner, pumps, hoses, sprayers, etc. 

2) Decon Water (1000 gallmon) 
3) Clean Water Storage Tank 
4) Spent Water Storage Tank 
5) Personnel Decon. Trailer 
6) PPE rolloff cont. 

2) Project administrator 
3) Health and Safety director 
4) ProcuremenUsubcontracting 

141 _c!e!!ca! s!!eeo!! --.. -.. _~ --.-. --- . 

‘1 /’ 

--.- 

jPORT __.-.. . 
140 
150 

44 
200 
630 _ _ . - 

Unit 

At 
L: 
1.: 
L: 

MO 
MO 
iET$ 
1-S 
LS 
MO 
MO 

CES 

CY 
CY 
LS 
MO 
GAL 
CA 
EA 
MO 
MO 

HR 
HR 
HR 

HR.- 
HR 
HR 
HR 
HR 

m d 
s 
s 
s 

; 

..--.. .%!b: . . _ .-!!!a!:.. .:!z&..:--.Gl!!k 
.-.. _ -..-..-.----.. 

1,775 00 000 000 000 
18,500 00 000 000 000 
20,600clQ 1,oouuLl MlcMJ0u oat3 

000 500 00 2,000 00 a ‘OX00 

. . . _ 

400.00 0.00 0.00 000 
40000 000 000 000 
400 00 000 000 0 00 

10,000 00 000 0 00 0 00 
3.000 00 000 0 00 0 00 
4,000 00 000 000 0 00 

500 00 100 00 000 000 

0.00 0.00 
0.00 000 
000 l,OOooo 

1,000 00 000 
0.20 000 
0.00 3,000 00 
0.00 5,000 00 

2.500 00 000 
700 00 0.00 

--. .___ .._ 
0.00 000 
000 000 
000 0 00 

0.70 0.70 
0.11 0.36 

500 00 200 00 
100 00 000 

000 0.00 
300 00 000 
400 00 0.00 
200 00 000 

000 000 

35.86 000 
30 00 000 
25 00 0.00 

--- - .--. -- _..___ 
0.00 0.00 45.00 0.00 
0.00 000 30.00 0.00 
0.00 000 35.00 000 
0.00 0.00 30.00 000 
OCJCJ 0.00 1?36 000 . 

> 

Total Cost ($) Total Dtrec Comments 
Cosl ($) 

Sub Mat Labor . _-. . . . EY!!f? 
..8,875.. o .~.-b’ ... ..-_-__.. 

8.875 1013 306 0100 
16,500 tl 

( $qg ‘; ti 

11,500 
p!.BUM 

0 
2,50pp&***){ p;.* ( l’p 

2.800 0 0 
2.800 0 0 
1.600 0 0 

10,000 0 0 
.3.000 0 0 

28,000 0 0 
3,500 700 0 

0 0 49 
0 0 8 
0 1,000 500 

7,000 0 700 
1 0 0 
0 3,000 300 
0 5,000 400 

17,500 0 1,400 
4,900 0 0 

.~. 
0.. _ 0 

45,164 
0 0 37,000 
0 0 31,500 

0 u tj,3oi; 
0 0 4,50tJ 
0 0 1.540 
0 0 6,000 
0 0 7,767 

0 2.800 .Hist&&l data 
0 2,800 Historical data 
0 1,600 
0 10,000 
0 3,000 Historical data 
0 28,000 
0 4,200 Histoucal data 

49 98 1022 242 2020) 
27 35 1022 226 62OOj 

200 1,700 
0 7,700 Historical ddla 
0 1 
0 3,300 3000 Gallon 
0 5,400 5000 Gallon 
0 18,900 Vendor catalog 
0 4,500 H:stcrlcnl datq 

0 45. ;34 / 

0 37 HO0 1 
0 31 soo! I 

I 
i . . 

0 ‘. 
!_ I 

t..iw j 
0 4,500 
0 1,540 
0 6.m 
0 7,787 

. . 
.!’ 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 4 ALT. 3 -CAPPING, INST. CONTROLS, NAT. ATTEN. LONG-TERM MDNIT. 
NAVY CLEAN CT0 0279; El&RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSTCd-ALTXWK4] 15 OCT 96 

Page 2 of 3 

f 

-.~--.---_.. _. _. ..-- ._____ ~_ 
SITE PREPARATION ----- -.-~‘----- 

1) clear 8 grub Sate 4 
2) cut & chip medium trees 
3) Site grading 
4) Erosion control, silt fences 
4) Erosion control, hay bales 
5) Security fencing (to be installed, as needed) 
6) Gate 
7) Fugitive dusts control (water tank) 
7a) Spray from lank truck 

-~- .._ ---..--.- .._ ~-.-.- .____ __ - 
CONSOLIDATION _I_--.- 

1) Site 19 soils/sediments, spread/grade (posstbte) 

GRADING 6 COMPACTION 
1 )Spread and grade (2 passes) 
2) Compact Site 4 

___.-- .--.-.. - 
COVER SYSTEM PLACEMENT _ __ 

1) Subgrade - sand & gravel, place 8, camp. 
2) FML 30 mil UHDPE (barrier layer) 
3) Geosynthetic dratnage layer 
4) Top layer - 24” total, inc. place, spread, 8 compac 
4a) top soil - 6” 
4b) soil - 18” 
5) Perimeter drain, trenching, 1600 x 3’ x 4’ 
5a) pipe bedding w/sand; backfill gravel 
5b) 8” perf. PVC pipe 

EROSION CONTROL ---- -- ---- --- -. ---...~----.---------------.‘- 
15) Revegetatron, hydroseed wtiertltzer & mulch 

STORM WATER RETENTION BASIN l)Excavaie-‘- ---- --_--. .-... -__.__ .--.. 

2) Grade B compact 
3) Install riprap on sidewalls for erosion control 

I .-... ..-_ 

--.---- 
--^ 

5 
5 

24,200 
600 

3 
1,ma 

1 
1 
7 

--- 
_-.. .- 

260 

_.... 
48.400 
24.200 

_. 

8,070 
24,200 
24,200 

2,690 
5.380 

711 
711 

1,600 

_-.. 
218 

926 
185 
200 

Unit Cost ($) 
Sub. Mat. Labor .- ..-. . - ._.._.....___. .._ - - . . . Equip ..___, 

--. 
AC 000 000 595 00 1,775 00 
AC 000 000 142500 157500 
SY 0.00 000 0 16 0.27 
LF 000 037 033 000 

ton 000 45 00 157 00 54 00 
LF 000 10.15 2 72 1 81 
EA 0.00 2450 00 340 00 226..00 
EA 0.00 5oOOoo 000 000 

MO 0.00 000 116000 129280 

Total Cost ($) 
Sub. Mat. Labor . ._ Eq”‘P - 

0 0 0 0 
0 0 7,125 7,875 
0 0 3,872 6,534 
0 222 198 0 
0 135 471 162 
0 16,240 4,352 2,896 
0 2,450 340 226 
0 5,000 0 0 
0 0 8,120 9,050 

Total Dtrec 
cost ($) _ _ 

0 
15.000 
10,406 

420 
768 

23,408 
3,016 
5,000 

17,170 

0.00 000. 26.’ 49 75 

-sr ..-- o,oo-- _..... 0.00 .._ --. 0.16 -__-._. 0.27 

SY 000 000 0.25 0.15 
0.00 0 00 7,744 -13.068 
000 000 6,050 3.630 

._ 

20,812 
9.680 

-. CY 0.00 11.44 1.72. 1.56 0 92,321 13,880 12,589 
SY 4 68 0.00 000 0 00 113,256 0 0 0 
SY 5 67 000 000 0 00 137,214 0 0 0 

118,79(1 
113,256 
137,214 

0 46,564 6,994 4,439 57,996 
0 26,900 13,988 8,877 49,765 
0 0 1,692 974 2,667 
0 8,134 1,223 000 9,357 
0 3,808 2,528 0 6,336 

0 5.554 1,416 -1,557 8,527 

------- -.-----.-- - --.-- ---. 

,.. 
C 0.84 0.85 0 0 778 787 
S 0.25 0.15 0 0 46 28 
S 22 00 955 0 2.500 4,400 1,910 

1.565 
74 

8ill0 

Comments .-..._-_.-. --. 
. ..-...-..-. ..- 
1021 108 0550’ 
1021 104 0200 

[17030103 
(022 704 1100 
1022 704 1200 
I ft high 

10,000 gal 
118 050413 

117 03 0501 

(17.03 0103 

1 
117030510 

.-117030430 
vendor data 
vendor data 

[la 05 0301 

1022 254 0050 
[ 17 03 0430 

1027 168 2080 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 4 ALT. 3 -CAPPING, INST. CONTROLS, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; EILRE JO6 NO.7452 
[C:\CLEAN\CT0279\DRFS\COST\4-ALT3.WK4] 15 OCT 96 

IP!T!E2?!xAC.- : -- 
Direct Cost Agustment Factors 

.&f&y Level d h&iti~tlEl(5%XiabGG&quip~ent, for non-Lev. C actwities) 
Safety Level C Multiplier (25% of labor and equipment, as listed) 
Site B Induslrlat Health B Safety Monitoring (3”X of labor and equipment) 

I$yb!qfgl &iuibosts .i. . _ _ . . - - - - - - - - 

lndlrect Cost Ad&stment Factors -----. . ..__. _--- -._.__ - -_-......... - .----. - --.. - - 
Labor Overhead Q 120% (for field mgmt. & home office, only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead @ 5”/0 
Tax on Materials @ 5% 
G 8 A Q 10% (on labor, equip., 8 mall’s) 

lgykial D&t aii&ci~J%! $ICI!~ . . -. ..-.. - 

Cost AAustment Factors __- ..-.._ ---_ --__-- ___ ---_._ _ _ ~- _ .- . 
1995 to 1996 Cost Correction Factor @ 4% 
City/Location Cost Adjustment Factor @ 21% (ref. 2) 

~ctJkf~~ Dlrkct and lndliect Costs ._. _.._ - . . -. ._ 

Engineering @ 6 % of total direct and indirect __ ._--. -.--_-. _ ..---- --.._-- 
Prime Contractor Fee @ 10% of Total Adjusted Cost 

,TOtalco51s--.-‘- .._- 
__-_-.-...-.- __. __ .- 

Contingency @ 10% of Total Cost 

_ 

..- 

- Total Cost (16) 
Sub. Mat. Cabo! Equ’P 

378.446 1221,027 1734,211 1 74,927 

0 0 11,711 3,746 
0 0 0 0 
0 0 7,026 2,246 

379,446 221,027 245.922 jIjt.673 

0 0 168,732 0 
0 0 56.161 0 

18,972 0 0 0 
0 11.051 0 0 
0 22,103 24,592 7,867 

39fj,4!9 254.182 495,407 !6!54! 

15.937 10,167 19,616 3,462 

rotal Direct 
cost ($) 

909,612 

15,457 
0 

9,274 

9?4.343 

168,732 
56,161 
16.972 
11.051 
54,562 

1 243.625 _!__ 

49.38; 
261.20: 

!,554.401 

93,26r 
155,441 

1803 11: _!_.. -’ 

180,311 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995. 14th Annual Edition, R.S. Means Co., Inc., Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 
3) Historical data based on competitive bids submttled by subcontractors at tllis or other sites. 

Comments _.... - . .._ 



NWS Earle Site FS 
Site 4 - Alternative 3 - Capprng, Natural Attentuatlon. Long-term monirorlng 
Colts Neck New Jersey 
0 & M Analysrs 
(C:\CLEAN\CT0279\DFFS\COS~,OM4ALT3.WK4] 15 OC? 96 

Annual Costs 

ITEM 

1. Cap mamrenance 

. 

ANNUAL S-YEAR 
O&M ITEMS (3) NOTES 

ITEMS fSI 
%.OGC Quarterly rnspecuons, fencrng r&,is. mowi 

cover. reseeding, fertilizer apptrc.. _ :a 
reoalrs 

2. Grounawater, surface water. 
& sedrment monrtoring 

3. Repomng 

917,620 

54.000 

collect 9 GW (6 + 3 QC), 6 SW (3 + 3QC), 
and 6 SED (3 + 3QC) samples 
annuallv. clus travel. livina & s-l-- - - 
50 LOE hours for annual repons 
plus other direct costs 

I 3 
4. 5-jear Site reviews S15.550 Reviews performea for years 5. 10. 

15, 20. 25. and 30 
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co$:’ - . .- . ‘APTlO& --- -. 
BY: LC 

q-q---.-- __-. . _. J PAGE. 1 of4 
. . 

SUUECT. Sik 4. Alt. 3 Assumptions and Cost Basis, 
NW Earle FS. CT0 279 

. 

Site 4alternative 3: Capping, institutional Controls, Natural Attentuation, 8 Long-term Monitoring 

ASSD’dPTIONS: 

NC. :X5.3-20. June i. Discount rate for net present worth calculation at 74/o per OSWER Directive 
25. 1993. 

ii. Site 4 footprint of approx. 5 acres. No current topographic map available. 

. 
III. Cost estimating sou: -es: 

. ECHOS Environmental Restoration. Unit Cost Book and Assemblies Cost Book. Delta 
Technoiogies Group, Inc. and Marshall & Swift, 1995. 

. Means Heavy Construction Cost Data, 9th edition, R.S. Means Company, Inc., 1995, 

. Means Site Work 8 Landscape Cost Data. 14th edition, R.S. Means Company, Inc., 1995. 
/ -1, 

iv. Abbreviations: SF = square feet; CF = cubic feet; SY = square yard; CY = cubic yard; LF = linear 
feet: MSF = 1000 SF 

CAPIT;#L COST ITEMS: 

1. Pre-desian investiaations 

- Would require topographic survey, 5 acres. Surveying may best be accomplished after site has 
been cleared of trees and vegetation. 

- Would require additional soil boring to delineate extent of landfill materials, obtain soil 
stratigraphy. Estimate/assume need of a drill rig for 2 weeks to properly catalog landfill extent. 
Subcontract drill rig @ $500 mob. + $2000/day (inc. crew, supplies, etc.) Total = $20500. Add 
geologist oversight of driller, to log soil boring and stratigraphy: 2 weeks @ 10 hr/day, + $1000 
M&IE. 

- Would need soil gas survey to assess need for gas vent layer in cover system. Estimate 1 field 
crew for 1 week plus equipment and supplies. Use subcontractor: 4 @ 10 hour/day @ 5 days 
@ $60/hr = $12000. Equip + supplies + M8lE = 52000 + $500 + $2000. Add $2000 for report. 
Total = $18500. 

- Would require geotechnical evaluations. Use borings and performance of compaction tests to 
assess settlement potentials. Engineering report would be prepared. Assume 1 week field 
engineer at 10 hours @ 10 days @ $30/hr (W/O O&P), 2 weeks data evaluation and report prep. 
8 hr @ IO days @ $30/hr = $2400, add add $2000 ODCs 
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BROWN & ROOT ENVIRONMENTAL COST EST/:/L --; -’ _ * :?a ‘-:: --_- 

CLIENT: Navy CLEAN FILE NO.: BY: LC 

SUBJECT. Site 4, Ait. 3 Assumptions and Cost Basis. REVIEWED BY: 1s c I-36 

NWS Earle FS. CT0 279 .h5 cu ? (3 ( k + 

- Engmeenng design as 6% of direct labor. 

2. Mob~lizationiDemobilization Require office trailer, storage trailer. portable communications, 
equrpment mob/demoo [lump sum], site utilities (elec./phone lines), site secznty, jeccn trailer. 
Will require drinking and wash water, and sanitary facilities. 

3. Personnel & eauioment decon. facilities and services Estabiish truck\heavy equipment decon. 
pad. personnel decon. pad. clean water storage. spent water storage. 

4. Site Preoaration: 

Tree removal - Remove medium sized trees from 5 acres. 

Cleanng and grubbing - Clear brush, shrubs. etc. Grub stumps and roots, etc. 

Site grading - Grade 5 acres to design specifications. Assume 2 passes required. 5 acres = 
217800 SF = 24200 SY. [I7 03 01031 

Access road - Existing access roads appear to be adequate to sustain heavy equipment. Assume 
no further improvements needed. 

Erosion controls - will need to establish temporary silt fences and hay bales to protect adjacent 
wetlands. Polypropylene [022 704 1 loo]. Total linear ft silt fence = 600 LF. Add approx. 3 tons 
hay bales. 

Securrty Fencing - Will require - 1600 LF to encompass site: 8 f-t high, 3 strand barbed wire; 10 
ft post spacing [028 308 OfiOO]. 1 sliding gate (45 ft) to accommodate truck/heavy equipment 
traffic [028 308 09001. Can be installed after construction completed or In phases 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down 2 acres per day, 20 
days per month [I8 05 04131. 

5. Consolidation - may need to consolidate Site 19 soils/sediments @ 260 CY. 

- Assume 1 scraper, 14 CY, 3000 ft haul, to move stockpiled materials to desired areas [022 246 
13501. Once materials consolidated back onto plateau, ready for grading and compaction. 

6. Gradinq and Comoaction - Grade [025 122 33101 and compaction [I7 03 05141. Use 5 acres = 
24200 SY. 

7. Cover Svstem Placement 

- place/grade subgrade sand/gravel 
- install FML (30 mil HDPE) 
- install synthetic drainage layer 
- place min. 18 in. of compacted soil layer 
- place 6 in. min top soil 
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BROWN & ROOT ENVIRONMENTAL 

CLIENT: Navy CLEAN FILE NO.: 

----m-e - -.--. -- 

COSTEJ - .‘: -1; 
y---e. 

BY: LC 
- -. ..--“. _- - . , ,,.__ 

SUBJECT: Site 4. Alt. 3 Assumptions and Cost Basis. 
NWS Earle FS. CT0 279 

REVIEWED BY: 

- Subgrade - Approximately 1 ft of well graded sandigravei as surcharge over lailG?c;‘1 materials to 
provide smooth working surface pnor t0 FML placement. Compact subgrade. kiic:: -snsolidation, 
assume 6 - 8 weeks to reacn low/target rate of settlement. 

. AREA. = 24200 SY 

. VOLUME: 24200 SY x 1 ft = 8070 CY 

- Perimeter drain - for penmeter of covered area = 1600 LF. Would be ditch or trench to 4 ft deep, 
3ft wide with perforated 8” dia. PVC pipe. with jiaiel pack. 

a. Eroslon Control . 

- Revegetate to stabilize top cover after completion of cover. Approximately 5 acres. Revegetate 
with utility mix ground cover. 

9. Storm Water Retention Basin 

- Will require detention pond to k?mpOrariiy store Q (flow) from 24-hour, 25-year storm, Actual 
location and size to be selected durrng the design. 

Use Q = CIA (rational formula) [Handbook of Civil’ Engineering, Set 211 
C = 0.2 for lawn, 2-7% slope, poorly drained soils 
I = intensity = W(t+b) (Steel formula) 
t = 24 hour = 1440 min 
K = 260, b = 32 for New Jersey 
A = 5 acres 

Q = (0.2) [260/(1440 + 32)] (5) 
= 0.18 cfs 

Assume 0.18 cfs for 24 hour duration. 

V of retension basin = (0.18 cfs) (24 hr) (60 min) (60 set) 
= 15552 CF 

For basin of 50 FT x 100 FT, need depth of 3.1 FT. Add 2 ft freeboard, or -5 ft. 
Or V = 50 x 100 x 5 = 25000 cf = 926 CY 

- Will need to excavate, grade & compact. and install erosion control on faces of basin, 

LONG-TERM 0 & M COST ITEMS; 

1. Quarterly inspections and repairs of the cap. fence, etc. 
- estimate 1 person @ 1 day inspection: 10 @ 515 /hr = $150 + $50 ODCs = $200 
- estimate mowing of 5 acres @ $0.54/MSF = $118, + $50 mob fee = $170 
- estimate repair of soil cover, re-eseeding, and fertilizing @ 2 peopte @ 2 days @ 10 hours @ 
15/hr, + $1000 ODCs = $1600 
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BROWN & ROOT ENVIRONMENTAL 

CLIENT. Navy CLEAN FILE NO.: 

SUBJECT. Site 4, AH. 3 Assumptions and Ccst Basis. 
NWS Earle FS. CT0 2i9 

- ..-- .-_-_ -_--_ 

BY- LC 

REVIRNED BY: 

- Total = S1.9701quarter = 52000 

2. Long-term monitoring. Would be same as for no aCtIOn. For FS to be consistent with NCP 
requirements. wiil neea ;G cost out for 30-year duration. It is possible after one c:’ :he 5-year 
reviews that long-term monitoring would be discontinued once grounawater quality rrzets the NJ 
GWQS na surface water aualiiy mee!s SWQS. 

a. Long-term annual post-closure groundwater. surface water. and sediment monitoring: 

- From 6 exlstlng monltortng wells. 3 QC samples. Total 9 samples annually. 
- From 3 surface water locations. 3 QC samples. Total 6 samples annually. 
- From 3 sediment locations (same as surface water) , 3 QC samples. Total 6 samples annually. 

Sampilng and analysis for site-specific corltamlnants: VOCs and metals. 

Labor: 1 event/year. 

- GWlSWlSED sampling 2 people @ 10 hrlday @ 2 days (add 6 hr each for prep./mob/demob.) 
I 52 hr annually. 
- Sampling )) 52 hours @ SGOlhr (w/overhead & profit) 7 $3120 
- Proj. mgmt/coord. )) 20 hours/year @ $80/hr (w/O&P) = $1600 
- Annual: add S300 M&IE. ODCs & supplies @ 5200; & shipping @ S200. 

Total z 55420 annually 

Estimated analytIcal costs: 

- VOCs (EPA Method 624) S324kample @ 21 samplesiyr = 56804 
- metals (EPA 6010/7OOOs) @ S254isample @ 21 samples/yr = 95334 

Total = $ 12138 = S12200 

b. Reporting of results: data review and report prep. @ 50 hr/yr @ 970 = S3500, add 9500 ODCs. 
Total = $4000 

c. 5-year reviews at 200 LOE @ $70/hr. Approx. 51500 ODCs. Total = S 15500 per event 



NWS Earle Site FS 

Site 5 - Alternative 1 - No Action 

Colts Neck, New Jersey 
Present Worth Analysis 

[C:\CLEAN\CT0279\DFFS\COST\PW5ALTl .WK4]30 JUL 97 
f-7 

PRESENT CAPITAL O&M 5-Y EAR PRESENT 

YEAR WORTH COSTS COSTS COSTS WORTH 

FACTOR ($ 000s) ($ 000s) ($ 000s) ($ 000s) 

0 1 .ooo 0 0.00 

1 0.935 15.82 14.79 

2 0.873 15.82 13.82 

3 0.816 15.82 12.91 

4 0.763 15.82 12.07 

5 0.713 15.82 15.5 22.33 

6 0.666 15.82 10.54 

7 0.623 15.82 9.85 

8 0.582 15.82 9.21 

9 0.544 15.82 8.61 

10 0.508 15.82 15.5 15.92 

11 0.475 15.82 7.52 

12 0.444 15.82 7.02 

13 0.415 15.82 6.56 

14 0.388 15.82 6.14 

15 0.362 15.82 15.5 11.35 

16 0.339 15.82 5.36 

17 0.317 15.82 5.01 

18 0.296 15.82 4.68 

19 0.277 15.82 4.37 

20 0.258 15.82 15.5 8.09 

21 0.242 15.82 3.82 

22 0.226 15.82 3.57 

23 0.211 15.82 3.34 

24 0.197 15.82 3.12 

25 0.184 15.82 15.5 5.77 

26 0.172 15.82 2.72 

27 0.161 15.82 2.55 

28 0.150 15.82 2.38 

29 0.141 15.82 2.22 

30 0.131 15.82 15.5 4.11 

TOTAL PRESENT WORTH = $229,757 

Discount rate of7% per OSWER Directive No. 9355.3-20. June 25, 1993 ,f---l 
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Client: Navv CLEAN File No. I By: tc - . 
----. ..- - 

Subject: Site 5, Alt. 1 - Assumpttons and Cost Checiced by: 
Basis. NWS Earle FS. CT0 279 / 

1”7 ~ LJ 7, ?, ,~ A bate: b= A: 96 
--l. .- .- o .._- “I- _-,-_ 

[C:\CLEP,N\CT0279\DRFS\COSlI5-ALTl .DOC] 

Site 5 Aiternatlve 1: No Action 

ASSUMPTIONS: 

1. Lona-term annual arcundwater rronltorinq: 

- From 8 existing mcnltoring wetls. 3 QC samples. Total 11 samples annually 

Sampling and anaiysls for site-soecific contaminants: VOCs and metals. 

Labor: 1 evenffyear. 

- GW sampling 2 people @ 10 hr/day @ 2 days (add 6 hr each for prep./mobidemob.) 5 52 hr 
annually. 
- Sampling z 52 hours a SGOlhr (,wioverhead & profit) = 6 3120 
- Proj. mgmtfcoord. - 20 hours/year @ S8Oihr (w/O&P) = 91600 
-Annual: add m M&E. ODCs & supplies @ 5200: & shipping @ 9200. 

Total = $5420 annuailv 

Estimated analvtical ccsts: 

- VOCs (EPA Method 624) 9324kample @ 11 samples/yr = S 3564 
- metals (EPA 6010/7OOOs) @ $254/sample @ 11 samples/yr = $ 2794 

Total = 3 6358 = &&I 

2. Reporting of results: data review and report prep @ 50 hr/yr @ $70 = $35c)O, add $500 ODCs. 
Total = $4000 

3. 5-year reviews at 200 LOE @ STOlhr. Approx Sl500 ODCs. Total = $ 15500 cer event 



:- 
NWS Earle Site FS 
Site 5 - Alternative 3 - ‘hg, Natural Atten., Long-term Moniforing f- 
Colts Neck New Jerw 
Present Worth Ana 
[C:\CLEAN\CT0279 OST\PWSALT3.WK4] 15 OCT 96 

PRESENT WORTH A&U=lS 
PRESENT CAPITAL O&M 5-Y EAR ?REm 

YEAR WORT+I ,,COSTS COSTS COSTS WORTH 
FACTOR ($ 000s) ($ 000s) (!3 000s) ($ 000s) 

l.ooQ 588 587.50 
0.935 ‘:-i: 
O.EI-73 
0.815 4 
0.753 
0.713 
O.td 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.150 
0.141 
0.131 

18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 
18.62 

15.5 

15.5 

15.5 

15.5 

15.5 

TOTAL PRESENT WORTH = 

17.40 
16.26 
15.20 
14.21 
24.33 
12.41 
11.60 
lo.84 
10.13 
17.34 
a.85 
a.27 
7.73 : 
7.22 ., 

12.37 
6.31 : 
5.89 
5.51 
5.15 
8.82. 
4.50 
4.20 
3.93 
3.67 
6.29 
3.21 
3.00 I 
2.80 
2.62 :’ 
4.48 1: 

/I 
15.5 

$852.003 

0 
1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 29 
30 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 

,/-- \_ 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 5 ALT. 3 - CAPPING, INST. CONTROLS, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSTtS-ALTIWK4] 15 OCT 96 

Sheel 1 of 3 UIlll cost (5) Total Cost (8) ..- ._ - ___ _ ~~._ ..__ ___ __ _ 
Item - ..-... _. _-. -._ __ 

PRElDESIGN INVESTIGATION _ .- survev.. . _-- _.-.-_ .-._ _ 

2) Soil gas ksessmek 
3) Additional soils boring and analyses 
4) Geolechnrcal evaluation 
5) Engineenng design (see page 3) 

2) Storage Trailer (1 ea) 
3) Portable Communication Equipment 
4) Equipment Mobilization/Demobilization 
5) Site Ulrlity Hoc& ups (elec., phone, elc ) 
6) Site Utilities 
7) 1 Pick-up Truck (rental) 

~~ZR~~NNtL~~~DEC~~~~Ci~iTiES- --- _.__ --.-_. ___ 
1) Truck/Heavy Equipment Decon Pad 

a) Excavate 8 grade area (40’ x 50’) 
b) Compact area (40’ x 60’) 
c) Curb 8 splash guard (poly 8 lumber) 
d) Steam cleaner, pumps, hoses, sprayers, etc. 

2) Decon Water (1000 gal/man) 
3) Clean Water Storage Tank 
4) Spent Waler Storage Tank 
5) Personnel Decon. lrailer 
6) PPE rolloff cont. 

2) Project admi&trator 
3) HeaHh and Safety director 
4) Procurement/subcontracting 
4) Clerical support ._ -..-- - -. _-_--.. -- .-.-. ______- 

9!Y Unrl 

A 
L 
L 
L 

-. __- 
2 
2 
4 
1 
1 
i 
2 

MO 
MO 
;ET 
LS 
LS 
MO 
MO 

ID SER CE! _.-.. -. 

7c CY 
7c CY 

1 LS 
2 MO 

2,OOc GAL 
1 EA 
1 EA 
2 MO 
2 MO 

-.. 

360 HR 
360 HR 
360 HR 

‘PORT --.. 
40 
40 

8 
150 
160 .----- 

Hd 
HR 
HR 
HR 
HR . 

Sub. Mat Labor _ . 

1,775 00 000 0 00 
7.400.00 000 000 
6.500 00 400 00 600 00 

000 2,400OO 3,300OO 

E!F?‘P Sub Mdt Labor 

000 1,775 0 0 
000 7,400 0 0 
000 6,500 400 600 
000 0 2,400 3,300 

400.00 0.00 0.00 
40000 000 000 
400 00 000 000 

10,000 00 000 000 
3,000 00 000 000 
4,000 00 000 0 00 

500 00 100 00 0 00 

..- . . . .._ __. 
.- .-..-- 

0.00 0.00 070 
000 000 011 
000 l,OOooo -500 00 

1,000 00 000 10000 
0.20 000 000 
000 3,00000 300 00 
0 00 5,000 00 400 00 

2,500.OO 0.00 200 00 
700.00 0.00 000 

.- -- 

‘o.ocl 
000 
000 
0 no 
000 
0 00 
000 

0.70 
0.36 

200 00 
0 00 
0 00 
000 
000 
000 
000 

0.00 0.00 35.66 0.00 
0.00 0.00 30.00 000 
000 000 25 00 000 

..-_- . -.-.--. .--__. ._ ___. 
1 ---..-. ---. ..- .___ 

0.00 000 45.00 0.00 
0.00 0.00 30.00 0.00 
000 0.00 35.00 0.00 
000 0.00 30.00 000 
0.00 0.00 12.36 000 __-- . . -_-... - -. _.____., 

800 0 
800 0 

1,600 0 
10.000 0 

3,000 0 
8,000 0 
1,000 200 

0 0 
0 0 
0 1,000 

2,000 0 
400 0 

0 3,000 
0 5.000 

5,000 0 
1,400 0 

0” .o 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 ._ _ . ., _ _ 

0 
0 
0 
0 
0 
0 
0 

49 
8 

500 
200 

0 
300 
400 
400 

0 

12,910 
10,600 

9,000 

1,600 
1,200 

280 
4,500 
?,225 

Equip 

49 
27 

2oc 
C 
C 
C 
a 
a 
a 

Total Direct Comments 
cost 0) 

1,775 1013 3060100 
7,400 
7.500 
5,700 

-.. ̂  

600 Hrstoncal data 
BOO Historical data 

1,600 
10,000 

3,0[1(1 tilStOllGdl ddld 
8.000 
1,200 Hisloncal dala 

. 

96 
35 

1,700 
2,200 

400 
3,300 
5,400 
5,400 
1,400 

(022 242 20201 
1022 226 62001 

Hrstoncal data 

3000 Gallon 
5000 Gallon 

Vendor r.atalog 
l-kstu:, .di data 

12.910 
10,800 

9 000 

4 
“-’ 

1 300 
: 

1,200 
280 

4,500 

-2225 ..-__. ._ i_ 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 5 ALT. 3 - CAPPING, INST. CONTROLS, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; BIRE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COST\5-ALTXWK4] 15 OCT 96 

Page 2 of 3 

-__ ___. ..--.-_____ .__._.. 
SITE PREPARATION 

71 cieZBiibSii&-- 
2j Site grading 
3) Fugitive dusts control (water tank) 
4) Spray from tank truck 

GRADING 8 COMPACTION 
1) Grade (2 passes) 
2) Compact Site 5 

- 

2) FMC30 mil UHDPE (barrier layer) ’ 
3) Geosynlhetic drarnage layer 
4) Top layer - 24” total, inc. place, spread, 8 compac 
4a) top soil - 6” 
4b) soil - 18” 
5) Perimeter drain, trenching, 1600’ x 3’ x 4 
5a) pipe bedding w/sand; backfill gravel 
5b) 8” perf. PVC pipe 

EROSION CONTRGL.--------- 
-- -- ----- ------z- -.-._ _ 
15) Revegetatron. hydroseed wlferirlrzer 8 mulch 

STORM WATER RETENTION BASIN 
1) Excavate 
2) Grade 8 compact 
3) Install erosion control material on sidewalls 

I----- ~-.--..~_--.-_. .--- . 

..-- 
--- 

1 
4,040 

1 
2 

-__ 
9.680 
4,840 

1,613 
4,040 
4,840 

807 
2.420 

711 
711 

I ,600 

.- 

44 

._- .__. -._ 

204 
111 

75 

I 
- _ 

Unit Cost (S) 
Sub. Mat. Labor ._-.___. __..__. . ..- .._. .._._ Equip 

-.AC 
..--_ .~. ..- -...... 

000 000 595 00 00 1,775 
SY 0.00 000 0.16 0 27 
EA 000 500000 0.00 0.00 

MO 0.00 000 116000 129280 

. -.-.-... .._ 
- -.. __ 

SY 0.00 000 0.16’.- 0.27 
SY 000 000 025 0.15 

_.-- _. 

-cy 
_-..-. - .--~ ~.... - 

0.00 11.44 1.72 ._._._. 1.56 
SY 4.66 0.00 000 000 
SY 5.67 0.00 0.00 000 

CY 0.00 17 31 260 165 
CY 0.00 5.00 260 1 65 
CY 000 000 2 38 1 37 
CY 000 1144 1 72 1 56 
LF 0.00 2.38 1 58 000 

-- -_- --.- ._..... ._..-.. -... -. -..-.. .___.___ ._ 

MsF -__ 0.00 .--_ 25.5d- -._ 6.50 _..__. 7.15 

CY 0.00 0.M) 0.84 0.85 
SY 0.00 0.00 0 25 015 
SY 000 1250 22 00 955 

-.- . -_- .._ _.. ._ 

Total Cost (I) 
Sub Mat. Labor EYP 

0 0 0 
0 0 774 1.30; 
0 5,000 0 0 
0 0 2,320 2,586 

Total Direc 
cost 6) 

0 
2.081 
5,000 
4,906 

000 000 1,549 2,614 4.162 
0.00 000 1,210 726 1,936 

0 18,457 2,775 2,517 
22.651 0 0 C 
27,443 0 0 C 

0 13,963 2,097 1,331 
0 12,100 6,292 3,993 
0 0 1,692 974 
0 8,134 1,223 0 oa 
0 3,808 2.528 C 

23,748 
22,651 
27,443 

17,392 
22,385 

2,667 
9,357 
6,336 

. 
. _ 

1,111- - 0 283 311 

0 0 171 17: 
0 0 28 17 
0 938 1,650 71E 

1,705 
a 

345 
44 

3.304 

t 

. 

, 

Comments . ..- .-.. -. .-.. 

[021 108 0550 
(17030103 

I o.wo gal 
~18U5041c! 

[17030103 
[17030510 

117 03 043a 
verhr dat, 
vendor dal 

118 05 0301 

1022 254 005C 
117 03 043C 

(027 168 208C 

1029308 54oc 

1022 208 242t 
[1703051f 

1022 712 04ot 

\ 
,! 



NWS EiRLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 5 ALT. 3 -CAPPING, INST. CONTROLS, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEANtCTO279\DRFS\COST\S-ALTXWK4] 15 OCT 96 

. . I , ,... 

Direct Cost Adjstment Factors 
p~N?~--TgtAL -. 

.~-._ ..---_-_ _ ___._ ,__ --__---_ _.--_-. _ 
Safely Level D Multlpker (5% of labor and equipment for non-Lev. C actwities) 
Safety Level C Multiplier (25% of labor and equipment, as listed) 
Site & lndustnal Health 8 Safety Monitoring (3% of labor and eqwpment) 

lndlrect Cost gustment Factors -- __-._-_-----. .-- _.._ -._-_- _________ 
Labor Overhead @ 120% (for field mgmt. (L home office, only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials @ 5% 
G (L A @ 10% (on labor, equip., 8 matt’s.) 

IS!!b!o!a! D!lEc! i!!i! !!id!rec! COS!f 

Cost Ad@stment Factors ------_- -- __.._.__ _.--_-. _ ..__ _.. _ 
1995 to 1996 Cost Correction Factor @ 4% 
City/Location Cost Adjustment Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direct and indirect 
Prime Contractor Fee @ 10% of Total Adjusted Cost 

Contingency @ 10% of Total Cost 

References used for cost estimates: 

0 0 3,653 077 
0 0 0 0 
0 0 2,192 526 

99,769 !5,5?0 76,718 18,418 _.. 

0 0 51,257 
0 0 18.210 

4,988 0 0 
0 3,776 0 
0 7,551 7,672 

104.757 86.83! 1 E13.857 

4,190 3,473 6,154 810 

108.948- 90,310 160 012 . .- .._ I___- 

0 
0 
0 
0 

1,842 

20.260 _. 

21 070 - .!..-.. 

Total Direct 

CO?! (6) 

4.530 
0 

2.718 

273 133 __ .!. 

51.257 
18,21C 

4.90e 
3.776 

17,065 

368 42’: _ .‘. 

14,62E 
P ‘37C 

-. 460 42E ~._-. ! 

27.62E 
46,042 

g4.09e 

53,4lC 

Comments _. _. . . .-. 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition, R.S. Means Co., Inc.. Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 
3) Historical data based on competitive bids submitted by subcontractors at this or other sites. 
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NWS Earle Site FS 
“ii .z 

Site 5 - Alternative 3 - Ca , Natural Attentuailcn. Loncprerm monltonng 
Colts Neck New Jersey .; 
0 8 M Analysis -. 

[C:\CLEAN\CT0279\DFF -w ST,OMSALT3.WK4] 75 OCT 36 
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s and Cost Basis. 

\CT0279\DRFS\COSnS-ALT3,WP] 

Site 5 rnative 3: Capping, Institutional Controls, Natural Attentuation, & Long-term Monitoring 

ASSU IONS: 

i. count rate for net present worth calculation at 7% per OSWER Directive No. 9355.3-20, June 

ii. site 5 footprint of area to be addressed approx. 1 acre. NO current topographic map available. 

,.. 
III. 

. 

ost estimating sources: 

SHOS Environmental Restoration, Unit Cost Book and Assemblies Cost Book, Delta 
?$&hnologies Group, Inc. and Marshall & Swift. 7995. 

. eans Heavy Construction Cost Data. 9th edition, R.S. Means Company, Inc., 1995. 

. 

iv. 

eans Site Work & Landscape Cost Data, 14th edition, R.S. Means Company, Inc., 1996. 

breviations: SF = square feet: CF = cubic feet: SY = square yard; CY = cubic yard; LF = linear 
et: MSF = 1000 SF 

CAPITA& COST ITEMS: 

1. Pre-desian investiaations 

- Would require topographic survey, 1 acres. Surveying may best be accomplished after site has 
&een cleared of trees and vegetation. 

- Would require additional soil boring to delineate extent of landfill materials, obtain soil 
tiratigraphy. Estimate/assume need of a drill rig for 3 days to properly catalog landfill extent. 
Subcontract drill rig @ $500 mob. + $2000/day (inc. crew, supplies, etc.) Total = $6500. 

Add geologist oversight of driller, to log soil boring and stratigraphy: 3 days @ 10 hr/day @ $20/hr, 
+ $300 M&IE + $100 supplies= $1000. 

- Would need soil gas survey to assess need for gas vent layer in cover system. Estimate 1 field 
crew for 2 day plus equipment and supplies. Use subcontractor: 4 @ 10 hour/day @ 2 days @ 
$60/hr = $4800. Equip + supplies+ M8lE = $1000 + $200 + $400. Add $1000 for report. Total 
= $. 

- Would require geotechnical evaluations. Use borings and performance of compaction tests to 
assess settlement potentials. Engineering report would be prepared. Assume field engineer at 
10 hours @ 3 days @ $30/hr (w/o O&P) = $900 + $300 ODCs + $100 supplies = $1300, 2 weeks 
data evaluation and report prep. 8 hr @ 10 days @ $30/hr = $2400, add add $2300 ODCs 
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BROWN & ROOT ENVIRONMENTAL COST EST;‘. i - : ; _. , _ INS .-- 

CLIENTS Navy CLEAN FILE NO.: 

SUBJECT. Site 5. Alt. 3 Assumptions and Cost Basis. 
NWS Earie FS, CT0 279 

BY: LC PAGE ?Of4 
-- ,._. -13. . - . --.-, 

REVIEWED BY: 

M&“J 
1 13 \,I<T 96 

7/J+; 7” j 
--. .- . ..I, .j .“_ 

- Engineering design as 6% of direct labor 

2. Mobilization/Demobilization Require office trailer. storage trailer, portable communications, 
equipment mob/demob [lump sumj, site utilities (eiec./phone lines), site security, csctn trailer. 
Wilt require dnnking and wash water, and sanitary facilities. 

3. Personnel & equipment decon. facilities and services Establish truck\heavy equipment decon, 
pad, personnel decon. pad, clean water storage, spent Water storage. 

4. Site Preoaration: 

Tree removal - Remove medium sized trees from 1 acre. 

Clearing and grubbing - Clear brush. shrubs. etc. Grub stumps and roots, etc. 

Site grading - Grade 1 acre to design specifications. Assume 2 passes required. 
1 acre = 4840 SY. (17 03 01031 

Access road - Existing access roads appear to be adequate to sustain heavy equipment. Assume 
no further improvements needed. 

No erosion controls needed. No adI; :t wetlands. i-\ 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down 2 acres per day, 20 
days per month [18 05 04131. 

5. 

7. 

Gradina and Compaction - Grade [025 122 33101 and compaction [17 03 05141. Use 1 acre = 
4840 SY. 

Cover Svstem Placement 

- place/grade subgrade sand/gravel 
- install FML (30 mil HDPE) 
- install synthetic drainage layer 
- place min. 18 in. of compacted soil layer 
- place 6 in. min top soil 

- Subgrade - Approximately 1 ft of well graded sand/gravel as surcharge over landfill materials to 
provide smooth working surface prior to FML placement. Compact subgrade. Allow consolidation, 
assume 6 - 8 weeks to reach low/target rate of settlement. 

. AREA = 4840 SY 

. VOLUME = 4840 sy x i FT = 4840 cY 

- Perimeter drain - for a portion of perimeter of covered area = 500 LF. Would be ditch or trench 
to 4 ft deep, 3ft wide with perforated 8” dia. PVC pipe, with gravel pack. 

8. Erosion Control 



BROWN & ROOT ENVIRONMENTAL 

-.----- .- ?. 7 
’ cOs:‘f:: .‘-‘: ‘. ..,‘JpT/ONS 

- 

CLIENT: Navy CLEAN I FILE NO.: BY: LC 1 PAGE: 3 Of 4 
/ --1-s-..- . . . . -v 

SUBJECT: Site 5. Alt. 3 Assumptions and Cost Basis, R!3lEWED E ’ 

NWS Earle FS. CT0 273 f7zw 

- Revegetate to stabiiize too cover after completion Of Cover. Approximately 1 scre. Revegetate 
with utrlity mrx grouna cover. 

9. Storm Water Retention Bastn 

- Will require detentron pond to temporarily store Q (flow) from 24-hour, 25-year storm. Actual 
locatron and size to be selected during the design. 

Use Q = CIA (rational formula) [Handbook of Civil Engineering, Set 211 
C = 0.2 for lawn. 2-7% slope, poorly drained soils 
I = intensity = Kf(t+b) (Steel formula) 
t = 24 hour = 1440 mln 
K = 260. b = 32 for New Jersey 
A = 1 acres 

Q = (0.2) [260/f 1440 + 32)j (1) 
= 0.04 cfs 

Assume 0.18 cfs for 24 hour duration. 

V of retension basin = (0.04 cfs) (24 hr) (60 min) (60 set) 
= 3456 CF 

For basin of 20 FT x 50 FT, need depth of 3.5 FT. Add 2 ft freeboard, or -5.5 ft. 
Or V = 20 x 50 x 5.5 = 5500 CF = 204 CY 

- Will need to excavate, grade & compact. and install erosion control on faces of basin. 

LONG-TERM 0 8 M COST ITEMS: 

1. Quarterly Inspections and repairs of the cap, fence. etc. 
- estimate 1 person @ 1 day inspection: 10 @ $15 /hr = $150 + $50 ODCs = $200 
- estimate mowing of 1 acres @ $0.54/MSF = $45, + $50 mob fee = $170 
- estimate repair of soil cover, re-seeding, and fertilizing @ 2 people @ 1 day @ IO hours @ 
$15/hr, + $400 ODCs = $700 

- Total = $700/quarter 

2. Long-term monitoring. Would be same as for no action. For FS to be consistent with NCP 
requirements, will need to cost out for 30-year duration. It is possible after one of the 5-year 
reviews that long-term mionitroing would be discontinued once groundwater quality meets the NJ 
GWQS na surface water quality meets SWQS. 

a. Long-term annual post-closure groundwater monitoring: 

- From 8 existing monitoring wells, 3 QC samples. Total 11 sampies annually. 

Sampling and analysis for site-specific contaminants: VOCs and metals. 
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BROWP&, ROOT EU’IRONMENTAL 

CLIENT. %l.avy CLEAN ! FILE NO.: 

-- ___ -----._._ 

ZOST EST” 

ay. LC 
i 

SUBJECT. Site 5. AH. 3 Assumptions ana Cost Basis. 
NWS Earle FS. CT0 279 

Labor: 1 evenrfyear. 

- GWlSWlSED sampling 2 peoole @ IO hr/day @ 2 days i,add 6 hr each for prep./mob/demob.) 
= ‘52 hr annually. 
-Sampling x 52 hours @ SGOihr [,wioverhead & profit) = S3120 
- Proj. mgmt/coord. )) 20 hours/year @ S80/hr (wiO&P\ = 31600 
-+Annuai. add S300 M&IE. ODCs & supplies @ S200: & shipping @ 9200. 

Total z 55420 annually 

Estimated analytical costs: 

-VOCs (EPA Method 624) S3241sample @ 11 samplesiyr = S3564 
- metals iEPA 6010/7000s) @ S254lsample @ 11 sampiesiyr = 52794 

Total = S 6358 = S6400 

b. Reporting of results: data review and report prep. @ 50 hriyr @ $70 = S3500, add 9500 ODCs. 
Total = S4000 

c. 5-year reviews at 200 LOE @ S70/hr. Approx. Sl5dO ODCs. Total = S 15500 per event 



NWS Earle Site FS 
Site 19 - Alternative 1 - No Action 

Colts Neck, New Jersey 

Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COST\PWl SALT1 .WK4]30 JUL 97 

PRESENT CAPITAL O&M 5-Y EAR PRESENT 
YEAR WORTH COSTS COSTS COSTS WORTH 

FACTOR ($ 000s) ($ 000s) ($ 000s) ($ 000s) 

0 1 .ooo 0 0.0; 
1 0.935 21.62 20.21 
2 0.873 21.62 18.88 
3 0.816 21.62 17.65 

4 0.763 21.62 16.49 

5 0.713 21.62 15.5 26.47 
6 0.666 21.62 14.41 

7 0.623 21.62 13.46 
8 0.582 21.62 12.58 
9 0.544 21.62 11.76 

10 0.508 21.62 15.5 18.87 
11 0.475 21.62 10.27 
12 0.444 21.62 9.60 
13 0.415 21.62 8.97 
14 0.388 21.62 8.38 
15 0.362 21.62 15.5 13.45 
16 0.339 21.62 7.32 
17 0.317 21.62 6.84 
18 0.296 21.62 6.40 
19 0.277 21.62 5.98 
20 0.258 21.62 15.5 9.59 
21 0.242 21.62 5.22 
22 0.226 21.62 4.88' 
23 0.211 21.62 4.56 
24 0.197 21.62 4.26 
25 0.184 21.62 15.5 6.84 
26 0.172 21.62 3.72 
27 0.161 21.62 3.48 
28 0.150 21.62 3.25 
29 0.141 21.62 3.04 
30 0.131 21.62 15.5 4.88 

TOTAL PRESENT WORTH = $301,730 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 
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Client: Navy CLEAN j File No. I By: LC ;I . . . e : _* ! 

-. 
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Subject: Site 19, Alt. 1 - Assumprrons and Cost I Checked by: 
Basrs. NWS Earle FS. CT0 279 I /vL-v’i 
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m-1_ 

[C:!CLEAN\CT0279\DRFS\COS~l9-ALTI .DOC] 

Site 19 Alternative 1: No Action 

ASSUMPTIONS: 

1. Lono-term annual oroundwater. surface water, and sediment monitc?nq: 

2. 

3. 

- From 6 existing monitoring wells. 3 QC samples. Total 9 samples annually. 

- From 3 surface water locatrons. 3 QC samples. Total 6 samples hn?ually. 

- From 3 sediment locations (same as surface water) , 3 QC samp8z. - 31 6 samples annually. 

Sampling and analysis for srte-specific contaminants: VOCs and met,!:. 

Labor: 1 evenffyear. 

- GWlSWiSED sampling 2 peopie @ 10 hr/day @ 2 days (add 6 hr each for prep./mob/demob.) = 
52 hr annually. 
- Sampling = 52 hours @ SGOlhr (wioverhead & profit) = $3120 
- Proj. mgmticoord. = 20 hours/year @ $80/hr (w/O&P) = $1600 
- Annual: add $XX! MBIE; ODCs B supplies @ %Q& & shipping @ m. 

Total = 55420 annuac 

Fstimated analvtical costs: 

- VOCs (EPA Method 624) S324/sample @ 21 samples/yr = 56804 
- metals (EPA 60 10/7OOOs) @ 52541sample @ 21 samplesiyr = $5334 

Total = 3 12128 = 912200 

Reporting of results: data review and report prep. @ 50 hr/yr @ $70 = $3500. add $500 ODCs. 
Total q S400Q 

5-year reviews at 200 LOE @ $70/hr. Approx. $1500 ODCs. Total = $ 15500 oer event 



NWS Earie Site FS 
Site 19 -Alternative 4 -Excavation, On-Site Solidification, Natural At,- . 
Colts Neck New Jersey 
Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COST\PW19ALT4.WK4] 15 OCT 96 

* 
PRESENTWORTHANALYSIS 

PRESENT CAPITAL O&M 5-YEAR PRESENT 

YEAR WORTH COSTS COSTS COSTS WORTH 

FACTOR (9 000s) (3 000s) (3 OOOsl ($ ooos\ 
n 1.000 491 491.20 u 

1 

2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

I 26 ‘/ 
/ 27 
! 28 / 

29 
I 
I 30 

0.935 21.60 
0.873 21.60 
0.816 21.60 
0.763 21.60 
0.713 21.60 
0.666 21.60 
0.623 21.60 
0.582 21.60 
0.544 21.60 
0.508 21.60 
0.475 21.60 
0.444 21.60 
0.415 21.60 
0.388 21.60 
0.362 21.60 
0.339 21.60 
0.317 21.60 
0.296 21.60 
0.277 21.60 
0.258 21.60 
0.242 21.60 
0.226 21.60 
0.211 21.60 
0.197 21.60 
0.184 21.60 
0.172 21.60 
0.161 21.60 
0.150 21.60 
0.141 21.60 
0.131 21.60 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

20.19 
18.87 
17.63 
16.48 
26.45 , 
14.39 
13.45 
12.57 
11.75’1 
18.86 
10.26.’ 
9.59 : 
8.96 .’ 
8.38 8: 

13.45 ,I 
7.32’1 
6.84.. 
6.39 :I 
5.97 ‘; 
9.59 .: 
5.22 
4.88 ti 
4.56’: 
4.26 ;: 
6.84 I 
3.72 ; 
3.48 1; 
3.25,’ 
3.04 I 
4.87 ’ 

.! 
I I TOTALPRESENT WORTH= $792.681 

Discount rate of7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. 4 -ON-SITE SOLIDIFICATION, ON-SITE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSlIl9-ALT4.WK4] 15 OCT 96 

Sheet 1 of 4 Untl Cost (f) 

Item 
INITIAL ACTIVITIES , j~f.&-&ll;nea,i;. oi & --------- --.-.----- 

3j Engineenng design (see page 3) 

MoBlLIZATlO~/DEM~~li~~~ -...- .-..-. ..-.- _-.._--_--_- _____ __ 
1) Portable Communrcatron Equrpment 
2) Equipment MobrlizationlDemobilualion 
3) Sate Utrlity Hook-ups (elec., phone, etc.) 
4) Site l&lilies 
5) 1 Pick-up Truck (rental) 

P@SbNNEL AND &XJ!P. D%PN. FACILITIES ..--- ___--! 
1) Truck/Heavy Equipment Decon Pad 

a) Excavate 8 grade area (40’ x 50’) 
b) Compact area (40’ x 50’) 
c) Curb 8 splash guard (poly B lumber) 
d) Slearn cleaner, pumps, hoses, sprayers, etc. 

2) Decon Water (1000 gal/man) 
3) Clean Water Storage Tank 
4) Spent Waler Storage Tank 
5) Personnel Decon. Trailer 
6) PPE rollofl cont. 

-_- ..-.-. -...- - .._.... -.._~ ___. 
SITE MANAGEMENT STAFFING _ .---- .._._. -__I~-_.-_---_---__. 

1) Site manager 
2) Site supervisor/foreman 
3) Site safely officer 

2j Project admin&trator 
3) Heallh and Safely direclor 
4) Procurement/subcontracting 
4) C!errcal support ..-. 

Qty Unit _ .-. . . . . _ 
-. _ 

1 L: 

Sub. Mat ..-... . . . . . . . . ._ -. 
_ -... 

Labor . Equ’p _ 

01% i,aoo 00 ~i,ooooo - 40000 

2 SET! 
1 LS 
1 LS 
2 MO 
2 MO 

- 

400:00 o.ac- 000 O.OC 
1o.wooo 000 000 ooa 

3,000 00 000 000 000 
4,ooclw tftld tluu tl wi 

500 00 .10000 * on0 ooc 

I6 SERVICES 

70 CY 000 000 0 70 070 
75 CY 000 000 011 0 36 

1 LS on0 1,00000 50000 200 00 
2 MO 1,000 00 0 00 10000 0 (I(1 

2,000 GAL 020 000 0 00 0 oc 
1 EA 000 1,5cKlcKl 300 00 0 OK 
1 EA 000 2,500oo 400 no 0 00 
2 MO 2,500 no 0 00 200 00 0 oc 
2 MO 700 00 000 000 0 oc 

--. 
.--- _. 

630 HR 
630 HR 
200 t1t2 

.- 0.w 0.00 35.86 O.OC 
000 000 3000 ooc 
0 00 000 25 00 0 oa 

‘PORT _--. 
40 HR 
40 HR 

6 tIH 
150 t\R 
300 t IH 

. 
-..- ---_ -. -- ._-.. _._._ 

0.00 0.00 4500 000 
000 oaa 3000 ooa 
000 000 35 no 000 
000 000 30 00 000 
000 eon 1236 000 

, 

I 

I 
I 
I 
I 
I 

I 
, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

Sub. _-. 

Tolal Cost ($) Tolal D~rec 
Cos! ($1 

Mat Labor ., Equrp _. . . 

0 1,200 2,ono 400 3,600 

800 0 0 0 800 
10.000 0 0 0 10,000 

3.000 0 3 no0 
IlWl t”r p1 II il iw1ii 
1 ,006 -200 ‘, 0’ bl 1 ,2a1 

0 0 
0 0 
0 1.000 

2,000 0 
400 0 

0 1.500 
0 2,500 

5,000 0 
1,400 0 

- 

0- 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

... -. 1.800 0 l,UlJn 
1,200 0 1,200 

280 0 2&w 
4.500 0 4,5I!!l 
3,708 0 3,7ou 

Commenls 

(013 306 Oloc 

Hrslorical dal, 

122 242 20201 
122 226 62001 

3000 Gallon 
5000 Gallon 
Vendur cat& 

I il~lorrc,rl dal 

‘” 
_---- 

‘j 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. 4 - ONSITE SOLIDIFICATION, ON-SITE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEAN\CTO2~9\DRFS\COST\lY-AL.T4.WK4] 15 OCT 96 

Page 2 of 4 

I 
SITE PREPARATION -.:.-. .._.. - .__ _ .___ 

1) clear 8 grub Site 19 
2) cut & chip medium trees 
4) Erosion control, silt fences 
4) Erosion control, hay bales 
7) Fugltrve dusts control (waler lank) 
7a) Spray born tank lruck 

_ -.. ._ ..-- 
EXCAVATION . --.-.*-. . . ..-.. . - 

1)Excavate Srle 19 soils/sediments 
2) Haul 300 ft to lrealment area 

SOLIDIFICATION 
lj Equipment rno6/d&&~- --. . 
2) Vibrating screen 
3) Conveyor bells 
4) 50 CY/IiH b&h plant 
5) Wdler system for mixer 
6) Waler pump 
7) Dusl collectron system 
8) Ancillary equipment 
9) Maintenance 
10) Pressure washer 
11) Portland cement 
12) Truck scale 
13) Labor 
14) Load materials lo screen 
15) Leaching lesl (TCLP melals); 1 per 10 

BACKFILL TOPOTDEPRESSION - -..- -- -.-.- -:- --_-----.- ._... -__ 
1) Backfill lrealed malls. into topo. depression 
2) Compacl trealed mal’l, 6” kfts in depression 
3) Backfill with some barricade rnatenals 
4) Compact barricade mat’l. 6” IiHs in depression 

AC 000 
AC 000 
LF 000 
tori 000 
EA 0 00 

MO 000 

Mat. Labor Equip 

0 00 595 00 1,775 00 
000 142500 157500 
0 37 033 0 00 

45 00 1’3700 54 ou 
2500 00 000 0 00 

000 116000 129’80 

Sub 

05 
05 
1oc 
0 5 

1 
2 

26C CY -000 000 1 06 1 24 000 
26C CY 000 000 051 0.51 000 

1 EA 1751300 
1 EA 276500 
1 EA 300000 
1 EA 10000 00 
1 EA 100000 
1 EA 130000 
1 EA 130000 
1 E A 3500 00 
1 YR 5 10 rkl 
1 E A 2lJuO 00 

65 TON 000 
1 MD 1484 00 

32C HR 000 
26a CY 042 

l(1 EA 12500 

000.. 
000 
000 
0 00 
000 
0 00 
000 
000 
0 ou 
000 

68 02 
000 
000 
000 
000 

-000 000 17,513 0 0 
000 000 2,765 0 0 
000 0 00 3,000 0 0 
0 00 (J (JO 10,000 0 0 
000 000 1,000 0 0 
000 000 1,300 0 0 
000 0 00 3,500 0 0 
0 00 0 00 3,500 0 0 

7852 00 0 00 500 11 7.652 
000 0 00 2,000 0 0 
000 000 0 4,421 0 
000 000 742 0 0 

30 00 000 0 0 9,600 
051 0 00 109 0 133 
000 0 00 1,250 0 0 

-. 
325 
325 

94 
94 

051 
042 
0 51 
0 42 

0.00 
000 
000 
000 

Unit Cost ($) Total Cost (8) 
Mat Ldbor 

0 0 
0 713 

37 33 
23 79 

2,500 0 
0 2,3.!0 

0 00 2/6 
0 00 133 

0.00 -166 
000 68 
000 48 
0 00 20 

322 
133 

0 
0 
0 
0 
0 
0 
IJ 
0 
0 
0 
0 
0 
0 
0 
0 

166 
137 

‘.i:j 
‘3 

Total Dlrec 
cost (8) 

0 
1 ,‘.JOO 

70 
126 

2.500 
4.906 

Comments . .- . - 

1021 108 0550 
1021 104 0200 
[022 704 1100 
1022 704 1 il)O 
I0.000 +I 

[ 18 05 u-4 1 :i 

59tl (022 236 036tJ 
265 1022 208 2200 

17,513 
2.765 
3,000 

10,0011 
1 ,oou 
1,300 
3,500 
3.50~1 
a 152 
2:ooa 
4,421 

742 
9,6OC 

2J:! 
1 ,;‘:>I! 

133 15 0436 
133 i a 8601 
1.33 la 8401 
1.3.3 15 042Lj 
(33 15 0426 
133 15 0431 
133 15 0430 
133 15 0435 
p3 15 0437 
133 17OHlt 
133 15 0405 
(33 01 0462 

(022 216 -i!l!,O 
(33 Il.! I755 

3 ;2 io2.z L!lC( 2mo 
2% IO22 2”. 5600 

96 pi ! - ?200 
x I[’ 2 XOl.1 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. 4 -ON-SITE SOLIDIFICATION, ON-SITE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COS-lIlS-ALT4.WK4] 15 OCT 96 

Page 3 of 4 Unit C&t (S) 
Sub. Mat. Labor . _-..- .--. . . . __ Equ!p . .._.. .,_... - 

-.. --- _.- .._ 
000 000 0 51 051 
000 000 021 0 42 
000 000 792 00 100 00 
5 i:r: but3 tlP1 St41 

., 3,~ sj.4 ;,* $# ,Sh ‘w& ,, 
--.- 

Pave C$ression .-_- 
1)J’ asphalt binder 

- ______---- .- 

2) 3” asp@ wearing course -...-- Fi,, Ce”enl pin .-._-. ..-. -. _ _- 
,_ ___..-_ _. ..__.... . ----- -.- --- 

ij Block buried-cement pipe 

Sub 

-000 
000 
000 
tl!d 

</~ ;.i :.a ““.-;I 

000 
000 

0 00 

Total Cost (I) 
Mat. Labor Eq”‘P . 

0 00 605 605 
000 249 496 
000 7,920 1,000 
%t I.10 4131 Bli4 

.n”pP:j* i ,; :$ppy:“s *@* w+$ 0 1. 

0 00 127 114 

000 141 ‘31 

106 0 00 0 00 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. 4 - ONSITE SOLIDIFICATION, ON-SITE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
(C:\CLEAN\CT0279\DRFS\COSnlS-ALT4.WK4] 15 OCT 96 

Page 4 of 4 

,I!‘A_(;E-i TOTAL 
. . 

__ 
Direct Cost AdJustment Factors 

Safety L&ei fi E;i;ltiplierij’jb’oil~~anb-~;iuipment. for non-Lev. C actrwllcs) 
Safety Level C Multiplier (25% of labor and equipment, as listed) 
Site & lnduslnal Health 8 Safety Momlonng (3% of labor and rqurpment) 

I$&+ dliecit Costi- . .-_--_- .__.-. _ 

Indlrect Cost Adjustment Factors . .._.. -_. _ ..__ ___.._....._ ._ _- .._.__ - 
Labor Overhead @ 120% (for field mgmt 8 home bftice, only) 
Field Conslructlon l.abor Overhead @ 60% 
Subcontracl Overhead @ 5% 
Tax on Materials @ 5% 
G 8 A @ 10% (on labor, equip., Ei matl’s.) 

IS!!!!!?!?! o!!ec! a!!!! !nd!!cE! COY!S -. 

Cost AdJustment Factors _ . - - - . . -. . . _ - _ . - 
-i995-161696 Cost CorrectIon Factor @ 4% -.- 
City/Location Cosl Adjuslment Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direct and indwect -.. .--_ - .-.. .-_-. -._--_ -.- -.. 
Prime Contractor Fee @ 10% of Total Adj’u<iidCost 

Contingency @ 10% of Total Cost 

I!- ---- 

-_--__. _-~ --._. ~_ --_ .- 
TOTAL ESTIMATED COST ~ ___-- _ -- _....... ._._ ..__ -. __ ____ _ - _ ---.- -.- --i 

.References used for cost estimates: 

.-. 

Total Cost (I) 
Sub Mat Labor 

78,779 1 13,489 1 ?“,“99 ) 

0 0 4.630 
0 0 0 
0 0 2.778 

?a,!79 !3.4!9 97,229 

0 II 69,!J/b 
0 0 20,772 

3,939 
0 

675: 0 
0 

0 1,349 9.723 

82.718 15,512 197,300 

Equip 

8,232 

412 
0 

247 

8.644 

3,309 620 ‘l.tlY.2 j&ill 

rotal Dwect 

CO>! (IsI 

l!)H,lUU 

5,042 
C 

3,01c 

201,166 

b’J.5/1 
20.77; 

3.93: 
674 

11.9x 

308,UGI 

1 z .!L). 
64:69: 

304.w 

23.097 
38.49( 

446.551 

44.65: 

_ _.. _ 
11 

Comments _ .- _....._ . .._ 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition, R.S. Means Co., Inc.. KIngston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 
3) Historical data based on competitive bids submitted by subcontractors at this or other sites. 



NWS Exle Site FS 
Site 13 - ,Alternatlve 4 - Excavation. Qn-sire solidification. platurai Attentuation. +-q- 2. “1 T- ,np”,‘p:“.” 

Colts Necr, New Jersey 
0 & M Analysis 

Annual Casts 
. 

ANNUAL 5-YEAZ 

ITEM O&M ITEMS iSj NOTES 
ITEMS is: -.w 

1. Grcunawater. suriace waw 

I 

jl7.620 collect 9 GL;; 1,5 - j i;iC ,, 571 (3 + 3QCj, 

& sealment monltorlng and 6 SED :3 - ;-CC; same 5 
annuallv zlus trsvei livino & sr!oDfna 

2. Fieowng 54,oco 

I 

50 LGE hours for annual reports 
plus other drrect ccsts 

3. 5-jear Site reviews $15.553 Reviews periormea for years 5, IO. 
15, 20. 25. and 30 
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BROWN & ROOT ENVIRONMEi\lTAL COSTEST. . -:. _. *.+ 

CLIENT Navy CLEAN FILE NO.. BY: LC 
/ ----mm-. e1 

SUBJECT. Site 19. Alt. 4 Assumptions ana Cost Basis. REVIWJED aY: 

NWS Earle FS. CT0 279 v-7 Lu ?/K/ ;y g 

Site qg Alternative 4: Excavation. On-Site Solidification, On-Site DiSpOSai, Nat. Atte 1 .-ng-term 

Monitoring 

ASSUMPTIONS: 

I. Discount rate for net present worth calculation at 746 per OSWER Directive No. 935E Z-20, June 

25. 1993. 

ii. Cost estimating sources: 

. ECHOS Environmentai Restoration. Unit Cost Book and Assemnlies Cost Eook, Delta 
Technolcgres Group, Inc. and Marsnall & Swift. 1995. 

. Means Heavy Canstruc:ion Cost Data. 9th edition. R.S. Means Company, Inc., 1995. 

. Means Site Work & Landscape Cost Data. 14th edItion. R.S. Means Company, Inc., 1995. 

III. Abbreviations: SF = square feet; CF = cubic feet; SY = square yard; CY = cubic yard: LF = linear 
feet: MSF = 1000 SF 

CAPITAL COST ITEMS: 

1. Initial Activities 

- Field delineatron of contaminated soils 2 people @ 10 hours @ @ 5 days @ S2O/hr + $1000 
M&IE + S400 equip + 9200 supplies = 93600 

2. MobilizationiDemocliizatron Requrre portable ccmmunications, equipment mob/demob [lump sum], 
site utilities (elec./phone lines), decon. trailer Will require drinking and wash water, and sanitary 
facilities. 

. 3. Personnel 8 eauioment decon. facilities and serdlces Establish truck\heavy equipment decon. 
pad, personnel decon. pad, clean water storage. spent water storage. 

4. Site PreDaration: 

Clearing and grubbing 0.5 acres - Clear brush, shrubs, etc. 

Access road - Existing access roads appear to be adequate to sustain heavy equipment. Assume 
no further improvements needed. 

Erosion controls - will need to establish temporary silt fences and hay bales to protect adjacent 
wetlands. Polypropylene (022 704 IlOO]. Total linear ft silt fence = 100 LF. 



BROWN & ROOT E’IVIRONMENTAL 

CLIENT: Navy CLEAN FILE NO.: 

SUBJECT Site 19. Alt. 4 Assumptions ana Cost Basils. REVIEWED aY 

NWS Earie FS, CT0 279 vu-k ~~~I’lc~~ i 

Fugrtive dust cv r-ntrcl - 3ne 10000 gal tank. Have ! ‘water wagon spray down .5 acres per day, 
20 days per montn [I8 0.5 04131. 

5. Excavation. 

Excavate 260 CY from topograpnlc depression and dralnage My. Haul to treatment area on Site 
19. 

6. Field ccnfirmatorJ analvses: !O Verify Or Confirm that desired PRG ievels (concentratjons) have 
been acnrevea througn excavation. Will need to field screen for metals. Assume use of field 
screening kits for metals. 

ODCs 8 suoplies: -3 1 OOO/month 

7. Solidification Treatmen? Rate: 

Solidrficatron, UD to 35 CYlHR can be treated daily using small, transponabie mixing units. 
Assume an effective 30 CY/HR soll/sedimenr processing capability including downtime. Using 
reasonabie estimated soil-cement ratio of 51, to. meet TCLP. Treatability study should be 
conducted. A soil-like treated product IS anticrpated. 

Process: Soils/sediments from source areas are excavated and stockprled. Load into shaker 
screen, which feeas conveyor, which feeds Into batch plant [cement, soil, and water in 10 CY 
mixer]. Will require small (3/4 CY) loader to feed screen and convey mixed product to stock pile 
or to load into trucks. 

Assume rental of solidification equipment is l/2 of purchase price. 

- Equipment mob.: S17513 133 15 04361 
- Vibrating screen: S14451wk S16.5jhr operating + cost [OlS 408 37201 
- 41.5 FT Belt conveyor: 56020 ea 133 18 84011 
- 50 CY/HR batch plant: use SlOOOO for 2 week 
- Water system for mixer: 92003 133 15 04261 
- Water pump: 52623 (33 15 04311 
- Dust collection system: $4020 [33 15 04301 
- 41.5 FT belt conveyor: 56020 ea [33 18 84011 
- Ancillary equipment: 57420 [33 15 04351 
- Maintenance of solid. equip.: S7652iyr 
- Pressure washer: 93960 S32/hr op. + 
- Labor: Supervisor + 3 technicians @ S30/HR 
* Portland cement Type I: S68.0Zton [33 15 04051 
- Truck scale: S1484/MO 

Solidification Rate: 

- 260 CY @ 35 CYIHR = 680 HR = 7.5 days = 2 weeks 
- Qty. of cement = [260 CY x 1.5 TONICY]/ = 65 TONS 



i 
5 ---*_. -=- --I.. -. .-, 

BROWN & ROOT EVVlRONMENTAi COSTESTi,:' 

CLIENT Navy CLEAN I FILE NO. BY: LC 
.-..-..... m.*--.. -,_ 

SUBJECT Site 19. Alt. 4 Assumprlorzs and Ccst Basis. REVIEWED BY: 

NWS Eerie FS. CT0 279 /-7 Jl,J 

- Labor = d x 10 x 1 D!hR/day = LOO HR 

Bulk After solidificatlcn. expes! gp to 2546 bulking cf volume: 

Vol. = 1 25 x 260 CY = 325 C? 

ConfirmatoW TCLP analvses: tise 10 o/o batch sampiing rate to confirm leachate ce!ow 40 CFR 
261.24 requirements usmg TIXP. 10 samples 

a. Backfill - backfill treated ma-Is Into topographic depression which is 419 CY 

9. 

10. 

11. 

12. Backfill Drainaae wav 

Assume F.E. ioader. 150 ft ml, to move stockpiled materials to desired areas [022 246 135oJ. 

Graalna ano Ccmoac:ian - Gene (025 !22 33101 ana CompaCtiOn f?i’ 03 0.5141. Use 3000 SF = 
335 SY 

Barrrcade Demolition 

Estimated 1280 CY of backfill ‘from barncade. 
Use 4-men crew of laborers (%2) to dismantle barricade, @ 10 days 
Estimated barricade treated IumDer of 108 FT x 35 FT (12 ft @ top) x 15 ft H; each lumber of 12” 
x 18” 
Total wood volume = 210.5 x (I5)(35 +12)] 1 ft + (106 x 151 x 1 ft = 2295 CF 
Stage materials on Site 19 forfuture use. 

Backfill Deoression and Pave 

Add 94 CY of barricade material to depression. Grade and compact. Stockpile remainder of soils 
Pave 3000 SY with 6” asphalt. 

- Replace excavated drainage way with common earth. Use barricade materials If suitable, 

LONG-TERM 0 8 M COST ITEMS: 

1. Long-term monitoring. Would be same as for no action. For FS to be consistent with NCP 
requlrements. will need to cost out for 30-year duration. It is possible after one of the 5-year 
reviews that long-term monitoring would be discontinued once groundwater quality meets the NJ 
GWGS and surface water quality meets SWQS. 

a. Long-term annual post-closure groundwater, surface water, and sediment monitoring: 

- From 6 existing monitoring wells. 3 QC samples. Total 9 samples annually. 
- From 3 surface water locations. 3 QC samples. Total 6 samples annually. 
- From 3 sediment locatlons (same as surface water) , 3 QC samples. Total 6 samp!es annually 



Sampilng and an.z&+~s fcr sIIe-sc ecific ccntam:nanrs: VOCs and metals. 

Labor: 1 event&z 

- GWlSWiSED sampling 2 people @ 10 hrlca:i c 2 days (add 6 hr eacn icr r;r>;,,mob/demob ) 
I 52 hr annually. 
- Samprrng )) 52 ars @$ SGOihr (wiovernead & :?:ofit) = S3!2r) 
- Proi. mgmtkooti. N 20 hoursiyear .2 S8Q’? -1p) = S’C^‘ 

- Annual: add S30BMBIE. CDCs d supplies ;, -&QO: 6 shlp,~ _ 2 5200. 

Total = $5420 amally 

Estimated analytit%l costs: 

- VOCs [EPA Method 624) S324:sample Q 2: samples/yr = St3804 
- metals (EPA 6OlD/7OOOs) 3 S254kampie @ 21 samples/yr = S5334 

Total = s’ 12138 = 512200 

b. Reockng of remits: data revlew and report prep- @ 50 hr/yr @ 970 = S3500. add S500 CDCs 
Totat = SKID0 

f---Y 
c. 5-year reviews at 200 LOE Q SiO/hr. Approx. S1500 ODCs. Total = S 15500 per event 



NWS Earie Site FS 
Site 19 -Alternative 5A - Exca%ztion, Off-Site Disposal, Nat. Atten., i:;;;-ter 
Colts Neck New Jersey 
Present Worth Analysis 
[C:\CLEAN\CTO279\DFFS\COm;PVV19-5A.WK4]15 OCT 96 

^: -. I 
PRESENT WORTH ANALYSIS ‘: 

PRESENT CAPITAL O&M 5YEAR PRESENT 
YEAR WORTH ems COSTS COSTS WORTH 

FACTOR (S Bmls~ (S 000s) ($ 000s‘) (S 000s~ 
1.000 ; 375 375.30 
0.935 21.60 
0.873 21.60 
0.816 21.60 
0.763 21.60 
0.713 21.60 
0.666 21.60 
0.623 21.60 
0.582 21.60 
0.544 21.60 
0.508 21.60 
0.475 21.60 
0.444 21.60 
0.415 21.60 
0.388 21.60 
0.362 21.60 
0.339 21.60 
0.317 21.60 
0.296 21.60 
0.277 21.60 
0.258 21.60 
0.242 21.60 
0.226 21.60 
0.211 21.60 
0.197 21.60 
0.184 21.60 
0.172 21.60 
0.161 21.60 
0.150 21.60 
0.141 21.60 
0.131 21.60 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

20.19 
18.87 
17.63 
16.48 
26.45 ~ 
14.39 
13.45 
12.57" 
11.75': 
18.86 i 
10.26 
9.59 
8.96 1 
8.38 

13.45: 
7.32:: 
6.84 
6.39 
5.97 " 
9.59 
5.22 
4.88 
4.56 
4.26.; 
6.84' 
3.72.; 
3.48 :! 
3.25 ~ 
3.04 
4.87'; 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

TOTAL PRESENT WORTH = $676.781 

Discount rate of 7% perOSWER Directive No. 9355.3-20, June 25, 1993 
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NWS EARLE FEASIEILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. 5A -EXCAVATION, OFF-SITE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSTtl9-ALTSA.WK4] 15 OCT 96 

Page 2 of 3 

____ SiiE. PREPAd;AfiijN---.~- --_ 
..- -.--~.---‘-.,‘-.. 
I) clear 8, grub Site lg.--‘-------‘-.--~--- 
?) cut 8, chip medium trees 
I) Erosion control, silt fences 
I) Erosion control, hay bales 
7) Fugitive dusts control (water lank) 
la) Spray from tank truck 

EXCAVATION 
, )Exca;ate Si,e , s;~~~--~~~.--~~s----~ -------.-- 

2j Haul 300 ft to treatment area 

OFF-SITE DISPOSAL ,~loabaume tr;dk; .- -..-. --- -- ---. __-. 
-.. 

2) Haul to TSDF. 260 CY @ 20 CY Q 350 miles 
3) Offsite disposal charge 

BACKFILL TOPO. DEPRESSION 
- 

._.. -.-. . _, ._ .__. _.__ _..---.-- -. -- 
I) Backfill with barncade materials 
2) Compact barricade mat’l. 6” lifts In depression 

BARRICADE DEMOLITION ii~emove1280cysoi,s--‘-- -.----- __- 

2i Haul to stockpile area (1000 ft) 
3) Disassemble/demolish wood structure (B-2 crew) 
1) Haul to stockpile area 

Pave fiTre&ofi -. . _.__ 
1 FZ?’ asphalt binder 

___.__. -.- _ . . . -. 

2J 3” asphalt wearing course 

.._ _~ Fill Cement Pipe --- .- _. . . . ..- --. - -- .- --- ----. 
I) Block buried cement pipe 

._- _ .._. 

0.5 
05 
100 
0.5 

1 
2 

260 
260 

260 
4!i50 

260 

354 
354 

1,280 
926 

10 
85 

335 
335 

2 

I _ Sub. 
Unit Cost (t) 
Mat. Labor - . . Equ’p . . 

Ii.00 595 00 1,775 do 
000 142500 157500 
037 033 000 

4500 15700 5400 
250000 000 0 00 

000 116000 129280 

1 06 1.24 
051 0 51 

.--: -- 

0 51 042 
346 000 000 000 

000 000 

--- 4 -- 
_...... - _.. . -. 

C 0.00 000 051 051 
C 0.00 0.00 0.21 042 

- _.- . ..-. - ..-. 

.--r-- days C CY CY 0.00 0.00 000 000 -.---. 0.09 0 000 000 ocl ..-.-_ . 792 0.51 021 021 00 . ..- -. 100 0.51 042 042 oa 

038 034 
042 0 39 

__ _ 
CY 000 .‘. 5400. 0.00 ooa 

Total Cost (8) 
Sub. Mat Labor !%!!P 

0 0 0 0 
0 0 713 708 

0 .37 33 0 23 79 2; 
0 2.500 0 0 
0 0 2.320 2,586 

000 000 276 322 
000 000 133 133 

0 0 133 105 
15.743 0 0 c 

117,000 0 0 c 

000 0.00 181 181 
000 000 74 145 

000 000 653 65: 
000 000 194 38< 
000 000 7,920 1,001 
000 000 18 3t 

000’ 000 127 11‘ 
000 000 141 131 

000 108 000 0 O( 

Total Dlrecl 
cost ($) 

0 
1,500 

70 
128 

2,500 
4.906 

598 
265 

242 
15,743 

117.000 

361 
223 

1,306 
582 

0.92c 
54 

241 
271 

ioe 

---- I Comments 

[0211080550 
1021 1040200 
1022704 1100 
1022 704 1200 
10,000 gal 

[18050413 

1022 238 0360 
(022 208 2200 

1022 216 4050 
9 350 miles/trip 

133 19 7765 

(022 208 2200 
1022 226 5600 

1022 208 2200 
1022 226 5600 

B-4 daily rcrte 
[Or&2 226 5600 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. SA - EXCAVATION, OFF-SITE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B8RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COST\IS-Al.TSA.WK4] 15 OCT 96 

Page 3 of 3 

IPAGE 3 TOTAL 
Direct Cost Adjustment Factors .-.. .- _..._. ._ .:_ . _ _ . _ - -.------ : 

Safety Level Cl Mulkplter (5% of labor and equrpment, for non-Lev. C actwrkes) 
Safety Level C Multrplier (25”h of labor and equipment, as Irsted) 
Sate & Industrial Heallh 8 Safely Monrtoring (3% of labor and equrpmenl) 

Ihb!o!a! pllrect Costs 

_ Indirect Cost Adptment Factors __ _ . . - . ---.,:.---- . _- ._. - 
Labor Overhead @ 120% (for field mgmt. 8 home office, only) 
Field Constructron L.abor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials @ 5% 
G 8 A @ 10% (on Idbor, equip., 8 matt’s.) 

___-- -_- Cost Adjustment Factors - -. - - . . - . . .; . . . __.. -.- . 
1995 to 1996 Cost Correction Factor Q 4% 
City/Location Cost Adjustment Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direct and indirect 
Prime Contractor Fee @ 10% of Total Adjusted Cost 

Contingency @ 10% of Total Cost 

&&total Direct and lndireit Co& . . . . -.-.-.._--- . . . . . . _.._- ___..__- 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition, R.S. Means Co., inc., Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 
3) Historical data based on competitive bids submitted by subcontractors at this or other sites 

fdai COSI ($1 
Sub Mal. Labdt Equip 

152,493 1 9.918 1 27.783 1 7,291 

0 0 1.389 365 
0 0 0 0 
0 0 834 219 

152,493 El.?18 29.173 7,656 

0 0 13.480 0 13,4BC 
0 0 9,930 0 9.93c 

7.625 0 0 0 7,625 
0 446 0 0 446 
0 692 2,917 766 4.575 

?“0,!?8 t(3,255 55,500 0,422 235.34i 

6,405 410 2.220 337 9.37; 
49.42: 

166522210665 57720 _! ._.. ___!^. . ___!. .8!!59 

19ti,485 

1,754 
0 

1,052 

199,291 

‘\ 

t 
/’ ‘) __“ 



. . I.. 

NWS Earte Site FS 
Site 19 - Alternative 5A - Excavation. Off-Site dtspOSal. Natural Attentuatlon. big-rem =: ,i !~ng 

Colts Neck New Jersey 
0 8 M Analysis 
[C \CLE.AN\CT0279\DFFS\COSnOMlg-5A.WK4] 15 OCT 56 

Annual Czsts 

ITEM 

1. Grounowater. surface water. 
& seolment monitoring 

2. Recomng 

ANNUAL 5YEAR 
O&M ITEMS (9) NOTES 

ITEMS !S! 
517.620 

’ I 

collecr 9 GW (6 + 3 CC). 6 SW (3 + :cc), 
and 6 SED (3 + 3QC) samples 
ailnuaib C/us travel !ivina & shioorna 

94,oco 50 LOE hours ior annual reports 
plus other alrect costs 

3. s-year Jlte revtews 515.555 Reviews performeo for years 5, 10. 
15, 20. 25. and 30 



NWS Earte Site FS 
Site 19 - Alternative 5B - Excavation, On-Base Disposal, Nat. Attar :,L ;q-t 
Colts Neck New Jersey 
Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COSnPWl9-5B.WK4] 15 OCT 96 

PRESENT WORTH ANALYStS 
PRESENT CAPITAL 

YEAR WORTH COSTS 
O&M 5-Y EAR PRESENT 
COSTS COSTS WORTH 

FACTOR (S OOOsl (S 000s) (S 000s~ (S 000s) 

0 1 .ooo 153 153.10 

,j 

1 0.935 21.60 

2 0.873 21.60 

3 0.816 21.60 

4 0.763 21.60 

5 0.713 21.60 

6 0.666 21.60 

7 0.623 21.60 

8 0.582 21.60 

9 0.544 21.60 

10 0.508 21.60 

11 0.475 21.60 

12 0.444 21.60 

13 0.415 21.60 ' 

14 0.388 21.60 

15 0.362 21.60 

16 0.339 21.60 

17 0.317 21.60 

18 0.296 21.60 

19 -2.277 21.60 

20 0.258 21.60 

21 0.242 21.60 

22 0.226 21.60 

23 0.211 21.60 

24 0.197 21.60 

25 0.184 21.60 

26 0.172 21.60 

27 0.161 21.60 

28 0.150 21.60 

29 0.141 21.60 

30 0.131 21.60 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

20.19 
18.87 
17.63 
16.48 
26.45 
14.39 
13.45 
12.57' 
11.75'. 
18.86 
10.26 
9.59 
8.96 ' 
8.38 : 

13&I5 j 

7.3; 
6.84 ; 
6.39 
5.97 ,: 
9.59 :: 
5.22 
4.88 
4.56 
4.26.; 
6.84 : 
3.72'; 
3.48.: 
3.25 ' 
3.04,; 
4.87 

I/ 
r 
,j TOTALPRESENTWORTH= $454.581 

Discount rate of7% per OSWER Directive No. 9355.3-20.June 25. 1993 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. SB - EXCAVATION, ON-BASE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COS-fIl9-ALT5B.WK4] 15 OCT 96 

Sheet 1 of 3 

Item -- 
-..... __..__ - .._.. 

lNIT,AL kdTl”liiEs . . ..^ -..-.---... 
.-..- - 

MOBlLlZATlONlDiM-r%iilfiTi@i-. 
1) Portable CornrnunicailonEs;lpment-------- 
2) Equipment MobilizationlDe~obilrzalion 
3) Site Utrlity Hook-ups (elec.. phone, etc ) 
4) Site Ulililies 
5) 1 f>ick-up Truck (renlal) 

.--. .___ _ _. .__ 
PERSONNEL AND EQUIf? DECON. FACILITIES, 
1) Truck/Heavy Equrpment D%r~-l%l---~-- ------. 

.a) Excavate s grade area (40’ x 50’) 
b) Compact area (40’ x 50’) 
c) Curb & splash guard (poly 8 lumber) 
d) Steam cleaner, pumps, hoses, sprayers, etc 

2) Decon Waler (1000 gallmon) 
3) Clean Waler Storage Tank 
4) Spent Water Storage Tank 
5) Personnel Decon. Trailer 
6) PPE rollofl cont. 

SiTE MANAGEMENT STAFFING 

P!Y Unit 

1 L! 

2 SiiS 
1 LS 
1 LS 

05 MO 
05 MO 

D SERVICES -- - . _ _ _ 

70 CY 
75 CY 

1 LS 
2 MO 

500 GAL 
1; EA 
1 EA 

05 MO 
05 MO 

90 HR 
90 HR 
10 HR 

PPoRT 
10 
10 
2 

100 
100 

HR 
HR 
HR 
tlR 
tIR 

Unrt Cost (S) 

Sub. Mat Labor . . . 

.o 00. 1,200 00 2,000 00 

-- 4M3.00 0.00 OtXl 
10,000 00 0 00 000 

3,000 00 0 00 000 
4,000 00 0 00 0 00 

500 00 100 00 0 00 

000 0.00 070 
000 0.00 0.11 
0 00 1 ,oOo.oo 500 00 

l,OOOoo 000 100 00 
0 20 0 00 000 
000 1,500oo 300 00 
0 00 2.500 00 400 00 

2,500 00 000 200 00 
700 00 000 000 

000 35 06 
000 30 00 
000 25 00 

000 45.00 
0.00 30 00 
0 00 35 00 
000 30 00 
0 00 1236 

Equrp 

400 00 

Total Cost (8) 

Sub. Mat 1 abor 

0 1,200 2,000 

Equ!P 

400 3,600 1013 306 0100 

0.00 
000 
000 
0 00 
000 

000 0 0 
10,000 0 0 

3,000 0 0 
2.000 0 0 

250 50 0 

000 
10,000 

3,000 
2,01)0 

300 

070 0 0 49 49 90 
036 0 0 0 27 35 

200 00 0 1,000 500 200 1,700 
000 2,000 0 200 0 2,?Ocl 
000 100 0 0 0 100 
0 00 0 1,500 300 0 1,000 
000 0 2,500 400 0 2,900 
000 1,250 0 100 0 1,350 
000 350 0 0 0 350 

000 
000 
000 

0.00 
000 
000 
0 00 
000 

0 0 3,227 
0 0 2,700 
0 0 250 

3,221 
2.7OC 

25C 

0 0 450 
0 0 300 
0 0 70 
0 0 3.000 
0 0 1,236 

450 
300 

70 
3.r IO0 
I.236 

Total Dtrec 
cost (I) 

Comments 

Hrsloncal dali 

t IlSlO~lCk3l dill. 

322 242 20201 
522 226 62001 

Hrsloncal dat‘ 

3000 Galton 
5000 Gallon 

Vendor calalo! 
I irsloncal dal; 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. SB - EXCAVATION, ON-BASE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COST\l9-ALT50.WK4] 15 OCT 96 

Page 2 of 3 _ ._--_ ..-- -- _ 
SITE PREPARATION -. ‘*:’ I...... .- - . 

2) cut & chip medium trees 
4) Erosion control, silt fences 
4) Erosion control, hay bales 
7) Fugitive dusts control (water tank) 
7a) Spray from tank truck 

EXCAVATION 
l)Exc&ate Site 1 S-soils/sediments---- -~~~~~-~~~~~- 
2) Haul 300 ft to treatment area 

ON-BASE DISPOSAL 
I) toad dump trucks ‘.-’ 

.-... -. 
. ._ . ._ 

2) Haul to Site 4, 260 CY @ 20 CY @ 2 mrles 

BACKFILL TOP0 DEPRESSION 
1) Backtitl’with barricade matenals 
2) Compact barncade mat’l. 6” IIHS rn depressron 

BARRIC-ADE DEMOLITION _.. 
1) Remove it30 CY soils 
2) Haul to stockprle area (1000 tt) 
3) Disassemble/demolish wood structure (B-2 crew) 
4) Haul to stockpile area 

Pave Depression .-- . --- 
1) 3” asphalt binder 
2) 3” asphalt wearing course - .-- ._-._ ---. ..- -.-- . . . - 

Fill Cement Pip -------- 
1) Block burred cement pipe 

05 -AC 
05 AC 
100 LF 
05 Ion 

1 EA 
2 MO 

Unit Cost ($) Total Cost (8) 
Sub Mat. Labor Equip Sub Mat. Labor 

81Jtl b Ud kti UtJ l,m oti i tl 1 u i 2t 
000 000 142500 157500 0 0 713 
000 037 0 33 000 0 37 33 
000 45 00 15700 54 00 0 23 79 
000 250000 000 0 00 0 2,500 0 
000 000 116000 129280 0 0 2.3’0 

000.. 260 CY .ooo 1 06 1 24 
260 CY 000 000 0 51 051 

000 000 276 322 590 
000 000 133 133 265 

_...-. 
..- 260 CY 0.00 ‘0.00 051 042 

26 miles 346 000 000 000 
0 0 133 

90 0 0 

354 
354 

1,280 
926 

10 
05 

335 
335 

2 

-- CY 0.00 0.00 051 .051 
CY 000 0.00 0 21 042 

CY 0.00 0.00 . 051. 051 
CY 0.00 000 0.21 0 42 

days 000 000 792 00 100 00 
CY 000 000 021 042 

- ._. __~ ._ _ 
- ..~ ._--. -._ 

--- SY 000 3 94 0.38 034 
SY 0.00 4.32 0.42 0 39 

... -- 
..- 

CY 000 54 00 0 00 0.00 

000 0.00 181 
000 000 74 

000 0.00 653 653 
000 0.00 194 389 
000 000 7,920 1,006 
000 000 18 3E 

000 0 00 127 114 
0.00 0.00 141 131 

000 loa 0 00 0.00 

Equrp 

i B 
708 

0 
27 

0 
2,586 

109 
0 

181 
149 

Total Drrecl 
COSl (Is) 

‘* 
‘a 8 

1,500 
70 

128 
2,500 
4,906 

242 
90 

361 
223 

1,306 
583 

8,920 
54 

241 
‘271 . 

1clt-J 

Comments _ . _. -. . -. I 

1022 208 2200 
1022 226 5600 

B-4 dally late 
1022 226 51300 

I 
‘1 

> . . 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 19 ALT. 58 - EXCAVATION, ON-BASE DISPOSAL, NAT. ATTEN. LONG-TERM MONIT. 
NAVY CLEAN CT0 0279; B&RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COST\1S-ALT5B.WK4]15 OCT 96 

Page 3 of 3 

.i. ; is: 

IPAGE 2 TOTAL 
.< 19 .t >: hi ..!V’$ 

Direct Cost Adjustynt Factors ._.-.- -...- _ - _ _. _ 
Safety Level 0 Multi&~ (5% of labor and equipment, for non-Lev. C actwtwzs) 
Safety Level C Multiplier (‘25% of labor and equipment, as listed) 
Site 8 Industrial Health 8 Safety Monitoring (3% of labor and equipment) 

(z$l~M~!3! pi@ co+ 

Indirect Cqst Adjustment Factors .._. 1.. .__ .- . . _.__ ,.- -. 
Labor Overhead @ 120% (for field mgmt. 8 home offbe. only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials I@ 5% 
G 8 A @ 10% (on labor, equtp., 8 matl’s.) 

lS!!!!!ota! !?!!%! Ed I!?!!!!!?! COS!S 

__ . --_. Cost AdJustment Factors _.._-... . .-...,.-.. _ . ..--.- . - - .-. 
1995 to 1996 Cost CorrectIon Factor @J 4% 
City/Location Cost Adjustment Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direct and indirect __ ..--... _ -. .-. ._..-. . -’ -. .- ; -- 
Prime Contractor Fee @ 10% of Total Adjusted-Cost 

ITo!!!! COi!S 

Contingency @ 10% of Total Cost 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition. R.S. Means Co., Inc., Ktngslon, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 
3) Htstorical data based on competitive bids submitted by subcontractors at this or other sites. 

Total Co 
&l&la AA 
,i < ‘>, ;i , i,, “&:‘:$ 

19,840 / 8,918 1 27,783 1 ?,291 

0 0 1.389 365 
0 0 0 0 
0 0 834 219 

19.840 8,918 7,656 ?9.173 

0 0 13,480 0 
0 0 9,930 0 

992 0 0 0 
0 446 0 0 
0 092 2,917 766 

20.032 !0.255 55.500 8,422 

a33 410 2.220 337 

?!.655 1 lCJ.~@ 57.720 9.759 

63,832 

1,754 
0 

1,052 

66,638 

1~.484l 
9.930 

992 
446 

4,575 

96,061 

3,800 
20,173 

120,034 

7,202 
12,003 

139,240 

13,924 



NWS Earle Site FS ‘; 
Site 19 - Aiternarlve 53 -?$cavaf~*n, On-Base DisDosai Platural Attentuation irrz-terr moprtorl?g 
Colts Neck New Jersey ’ 
0 & M Analysis A 
[C:\CLEIiN\CT0;;9\DF~~S~O~~l9-5~.:/!K4] :5 ,:CT 26 

Annual Ccsts 

ITEM .’ 

1, Grounawater surface water. 
8 seament manitorrng 1 

2. Repomng 

O&M ITEMS IS) NOTES 
‘-b=rJS ;s) -I 

517.625 1 collect 9 GW (6 + 3 QC). 6 SLV (3 + 
and 6 SED i3 + 

~QC), 
3QC) samo:es 

annuallv plus travel livina & shiooina 
S4.OC 50 LOE hours for annual repons 

plus other direct costs 

3. 5year Site re\‘lews 

I 

515.5% Reviews performea for years 3. IO, 
15, 20. 25. and 30 



--_- ---- 
BROWN & ROOT ENVIRONMENTAL 

CLIENT: Navy CLEAN FILE NO.: 

SUBJECT. Site 19. Alt. 5 Assumptions and Cost Basis. REVIEWED BY 15 LLT 36 

NWS Earle FS. CT0 279 M ,” lv’ W/I? 3- 

[C.\CLEAN\CTC279\DRFS\CCSnl9-ALT5 WP] 

Site 19 Alternative 5: Excavation, Off-site Disposal, Nat. Atten.. Long-term Monitoring 

Scenario A: Off-site disposai 

Scenano B: On-base disposal at Site 4 

ASSUMPTIONS: 

i. Discount rate for net present worth calculation at 7” /O per OSWER Directive No. 9355.3-20, June 
25. 1993. 

Ii. Cost estimating sources: 

. ECHOS Environmental Restoration. Unit Cost Book and Assemblies Cost Book, Delta 
Technologies Group, Inc. and Marshall 8 Swift. 1995. 

. Means Heavy Constructron Cost Data. 9th edition. R.S..Means Company, Inc., 1995. 

. Means Site Work & Landscape Cost Data. 14th eartion. R.S. Means Company, Inc., 1995. 

Iii. Abbreviations: SF = square feet: CF = cubic feet: SY = square yard: CY = cubic yard; LF = linear 
feet: MSF = 1000 SF 

CAPITAL COST ITEMS: 

1. Initial Activities 

- Field delineation of contaminated soils 2 people @ 10 hours @ @ 5 days @ 520/hr + SloOO 
M&IE + S400 equip + 5200 supplies = S3600. 

2. Mobilization/Demobilization Require portable communications. equipment mob/demob [lump sum], 
site utilities (elec./phone lines), decon. trailer. Will require drinking and wash water, and sanitary 
facilities. 

3. Personnel & equipment decon. facilities and services Establish truck\heavy equipment decon 
pad, personnel decon. pad, clean water storage, Spent water storage. 

4. Site Preparation: 

Clearing and grubbing 0.5 acres - Clear brush. shrubs. etc. 

Access road - Existing access roads appear to be adequate to sustain heavy equipment. Assume 
no further improvements needed. 

Erosion controls - will need to establish temporary silt fences and hay bales to protect adjacent 



BROWN & ROOT ENVIRONMENTAL 

CLIENT: Navy CLEAN FILE NO.: 

- --. --; -- -- -..-- 

cos‘i- -. _. .- - -’ : .+WpTIONS 

BY: LC I , PAGE. 2 of 4 I._^. .- -. _- .- __ _ 

SUBJECT: Site 19. Alt. 5 Assumptions and Cost Basis, REVIEWED BY 15 OCT 96 
NWS Earle FS. CT0 279 rlati W~;‘iW 

‘. i.r .- 

I- 

wetlands. Polypropylene [022 704 1 1001. Total lrr;>ar ft silt fence = 100 LF 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down 5 acres per day, 

20 days per month [18 05 04131. 

5. Excavation: 

Excavate 250 CY from topograchiz izression and d*ainage wa:!. HzL:! :; treatment area on Site 
19. 

6. Field confirmatow analvses: to venfy or Confirm that desired PRG ievels (concentrations) have 
been achieved through excavation. Will need to field sc:een for metals. Assume use of field 
screenrng kits for metals. 

ODCs & supplies: -9lOOO/month 

7. Scenano 1’ Off-site disoosal 

Assume worst case, that contaminated Solls would fail TCLP. Dispose of in RCRA C landfill. 
Model City, New York. Distance from Tinton Fallsto Model City - 350 miles 

8. Scenano 2: On-base disposal 

Consolidate into Site 4 for closure if materials are not hazardous by regulatory definition. 

9. Backfill - backfill treated materials into topographic depression which is 419 CY. 

Assume F.E. loader, 150 ft haul. to move stockpiled materials to desired areas [022 246 1356], 

10. Gradina and Comoaction - Grade [025 122 33101 and compaction [17 03 05141. Use 3000 SF = 
335 SY 

11. Barricade Demolition 

Estimated 1280 CY of backfill from barricade. 
Use 4-men crew of laborers (B-2) to dismantle barricade, @ 10 days 
Estimated barricade treated lumber of 108 FT x 35 FT (12 fi @ top) x 15 ft H; each lumber of 12” 
x 18” 
Total wood volume = 2[0.5 x (15)(35 +12)] 1 ft + [106 x 151 x 1 ft = 2295 CF 
Stage materials on Site 19 for future use. 

12. Backfill Depression and Pave 

Add 94 CY of barricade material to depression. Grade and compact. Stockpile remainder of soils 
Pave 3000 SY with 6” asphalt. 

13. Backfill Drainaae way 
- Replace excavated drainage way with common earth. Use barricade materials if suitable. 

f---Y 



BROWN & ROOT ENVIRONMENTAL 

CLIENT. Navy CLEAN FILE NO.: 

II SUBJECT. Site 19, Alt. 5 Assumptions and Cost Basis, RiVIEWED BY: I 15XT96 
NWS Earle FS. CT0 279 ruti WI P7;t I 11 

LONG-TERM 0 & M COST ITEMS: 

1. Long-term monitoring. Would be same as for no action. Far FS to be consisient with NCP 
requirements, will need to cost out for 30-year duration. It is possible after one cf :he 5-year 
reviews that long-term monitoring would be discontinued Once groundwater quality meets the NJ 

GWGS and surface water quality meets SWQS. 

a. Long-term annual post-closure groundwater, surface water. and sediment monitoring: 

- From 6 existing monitoring wells. 3 QC samples. Total 9 samples annually. 
- From 3 surface water locations, 3 QC samples. Total 6 samples annually. 
- From 3 sedrment locatrons (same as surface water) , 3 QC samples. Total 6 samples annually 

Sampling and analysis for site-specific contaminants: VOCs and metals. 

Labor: 1 event/year. 

- GWISWISED sampling 2 people @ 10 hr/day @ 2 days (add 6 hr each for prep.imob/demob.) 
J 52 hr annually. 
- Sampling )) 52 hours @ $60/hr (w/overhead & profit) = $3120 
- Proj. mgmtkoord. N 20 hours/year @ $80/hr (w/O&P) = $1600 
- Annual: add $300 M8lE; ODCs & supplies @ $200; & shipping @ $200. 

Total = $5420 annually 

Estimated analytical costs: 

- VOCs (EPA Method 624) $324/sample @ 21 samples/yr = $6804 
- metals (EPA 6010/7OOOs) @ $254/sample @ 21 sampledyr = $5334 

Total = $ 12138 = $12200 

b. Reporting of results: data review and report prep. @ 50 hrlyr @ $70 = $3500. add S500 ODCs. 
Total = $4000 

c. 5-year reviews at 200 LOE @ $70/hr. Approx. $1500 ODCs. Total = $ 15500 per event 



NWS Earle Site FS 
Site 26 - Alternative i - No Action 
Colts Neck. New Jersey 
Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COSnPW26ALTl.WK4]12 NOV 96 

PRESENT CAPITAL O&M 5-Y EAR PRESENT 
YEAR WORTH COSTS COSTS COSTS WORTii 

FACTOR !$ 000s) (3 000s) (S 000s) !3 OCOa‘ 
1 .ooo 0 O.OE. 0 

! 
1 

/ 2 

,I : 

./ 

5 

0.935 26.80 
0.873 12.72 
0.816 12.72 
0.763 12.72 
0.713 12.72 
0.666 12.72 
0.623 12.72 
0.582 12.72 
0.544 12.72 
0.508 12.72 
0.475 12.72 
0.444 12.72 
0.415 12.72 
0.388 12.72 
0.362 12.72 
0.339 12.72 
0.317 12.72 
0.296 12.72 
0.277 12.72 
0.258 12.72 
0.242 12.72 
0.226 12.72 
0.211 12.72 
0.197 12.72 
0.184 12.72 
0.172 12.72 
0.161 12.72 
0.150 12.72 
0.141 12.72 
0.131 12.72 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

25 05 
11 11 
10.38, 
9.70 :: 

20.12 : 
8.48 
7.92 1: 
7.40:; 
6.92 ., 

14.35,: 
6.04,: 
5.65:; 
5.28,; 
4.93 :: 

10.23:; 
4.31 ; 
4.03:: 
3.76 
3.52. 
7.29 ‘i 
3.07. 
2.87 
2.68.; 
2.51 
5.20:! 
2.19.: 
2.05:: 
1.91,; 
1.791; 
3.71 I 

il 

,I 6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

TOTAL PRESENT WORTH = $204.448'; 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



Brown d Roor i.Mronmenra/ I -.- ..:61:. z: - Sheet 1 -_ __. 
Client: Navv CLEAN =iie No. 1 By: LC - 33e -.- .---_- 

Date: 1 f NCV ;J 

3 

Subject: Site 26. Alt. 1 - Assumcr~ons ana Cost Chewed by: 
Basis. NWS Earie FS. CT3 279 1 M3w ?/J, fs+l_ _I.__ 

[C:\CLMN\CTC279\DRFSXGST’2&ALTl .DOC] 

Site 26 Aiternattve 1: No Action 

ASSUMPTIONS: 

1. Lona-term annual oroundwater monitorinq: 

- Year 1 - Install 4 new monitoring wells or piezometers. approx. 25 feet lengths. 
- Sample 3 existing and 4 new momtoting wells, 3 QC samples. Total 10 samples annually. 
- Samprtng and analysts for sne-speafic contaminants: VOCS 

Wells installation: 

- Use cased drilling techniques. since sandy aquifer difficult to drill with augers. Install 5 ft or 10 
ft screens at bottom of weil. or where highest VOCs detected. Drilling and monttoring well 
construction rate of 25 ftfday. Well development of 4 hr/well. Est. 1 week duration inct. 
mob/demoo driller, drilling, and weils installation and development. 

Driller mob/demob @ 52000 
$25/LF drilling, $15/rF well construction = 4 @ 25 ft @ $40 = S4000 
SlSlsplit spoon sample @ 20 samples = $300 
$lOO/hr well develop, up to 4 hours ea. = $1600 
Misc. - decon.spoons. drums, standby, etc. = $ 1000 . 
Drilling subcon. subtotal = 68900 

1 geologist oversight for 6 days (inc. prep. & travel) @ 10 hriday @ $60/hr w/overhead 8 
profit. S125/day M&lE @ 5 days, $600 ODCslPID, supplies. 
- Mgmt coot-d. 4 hr @ $SO/hr = $360 
- Overstght subtotal = $5185 = $5200 

Labor: l sampling event/year. 

- GW sampling 2 people a 10 hr/day @ 2 days (add 10 hr each for prep./mob/demob.) =I 60 hr 
annually. 
- Sampling = 60 hours @ !560/hr (w/O&P) = $3600 
- Proj. mgmt/coord. I 20 hours/year @ SO/hr (w/O&P) = $1600 
- Annual: add 5300 MBIE; ODCs 8 supplies @ 5200: 8 shipping @ 9200. 

Total r; $5420 annuallv 

Estimated analvtical costs: 

- VOCs (EPA Method 624) S324/sample @ 10 samples/yr = $3240 z $3300 

2. Reporting of results: data review and report prep. @ 50 hr/yr @ $70 = $3500, add $500 ODCs. 
Total = 94000 

3. 5-year reviews at 200 LOE @ $70/hr. Approx. 51500 ODCs. Total = $ 15500 oer event 



NWS Earle Site FS 
Site 26 -Alternative 2A -Limited Action 
Colts Neck, New Jersey 
Present Worth Analysis 
[C:\CtEAN\CT0279\DFFS\COST’\PW26-2A.WK41 13 NOV 96 

YEAR 
PRESENT CAPITAL O&M 5-YEAR PRESENT 
WORTH COSTS COSTS COSTS WORTH 
FACTOR (S 000s) !S 000s~ @ OOOsl ($ 2.l.h) 

0 1 .ooo 157 
-___ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.256 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.150 
0.141 
0.131 

4.93 I! 
10.23:: 
4.31.: 
4.03.: 
3.76'; 
3.52 : 
7.29 I 
3.07: 
2.87 ': 
2.68:: 
2.51 I 
5.20:! 
2.191; 
2.05:; 
1.91 jj 
1.79jj 
3.71'1 

1) 
TOTAL PRESENT WORTH = $348.069 ‘i 

12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

156.76 
11.89: 
11.11 ; 
10.38.; 
9.70 " 

20.12 : 
8.48 
7.92 :: 
7.40:; 
6.92 :: 

14.35;; 
6.04.: 
5.E':: 
5.& /--- 

. ..L= 

rq 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 2A - LIMITED ACTtON (SOURCE REMOVAL, INST. CONTROLS, NAT. ATTEN., LONG-TERM MONIT.) 
OPTION A: OFF-SITE DISPOSAL CONTAMINATED SOILS 
NAW CLEAN CT0 0279; B8RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSII26-ALT2A.WK 12 NOV 96 

NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 2A - LIMITED ACTlON (SOURCE REMOVAL. INST. CONTROLS, NAT. AlTEN., LONG-TERM MONIT.) 
OPTION A: OFF-SITE DISPOSAL CdNTAMlNATED SOILS 
NAVY CLEAN CT0 0279; B6RE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COST\26-ALTZA.WK 12 NOV 96 

-.. ----.--______ -__- ---.- 
Unit Cost ($) 

_ 
Total C&t-(f) Sheet 1 of 3 

m!! 
--5. 

Qty rUnlt 
MOBlLlZATtONlDEMOBlLUATlON --.-- - --.- -------.:-..-------- 

1) Portable Communrcalron Equrpment 2 SETS 
2) Equipment Mobiliralion/Demobikzalion 1 LS 
3) Sile Ulrlily Hook-ups (elec.. phone, elc.) 1 LS 
4) Site Utilities 05 MO 
5) 1 Pick-up Truck (rental) 0.5 MO 

PEktSdtiNEi~~~E~~P~~ti~-$AClLlTlES AND SERVICE’ . -._--.--.-- -._- - .._.....! __- __-._!. - ,_....___._ 
1) Truck/Heavy Equrpment f&con Pad 

_._. * 

a) Excavate 8 grade area (40’ x 50’) 70 CY 
b) Compact area (40’ x 50’) 75 CY 
c) Curb 8 splash guard (poly 5 lumber) I LS 
d) Steam cleaner, pumps, hoses, sprayers, eic 2 MO 

2) Decon Waler (1000 gallmon) 500 GAL 
3) Clean Water Storage Tank 1 EA 
4) Spenl Waler Storage Tank 1 EA 
5) Personnel Decon. Trailer 05 MO 
6) PPE rolloft cont. 0.5 MO 

2) Projecl adminislralor 
3) Heallh and Safety director 
4) ProcuremenUsubcontracting 
41 c!e!!!?!?! S!!l?l?O!! .- -.__--_ __‘ 

..-_.- . ..___ _-____ 
Sub. Mat -:- L!!bor~-E3!!!e 

..--... - _ .~ - 
400 00 0 00 0 00 0 00 

5,000 00 0 00 0 00 0 00 
1,000 00 0 00 000 0 00 
4,000 00 0 00 0 00 0 00 

500 00 100 00 0 00 0 00 
_-. - . _ _ _ 
-_- -...-. - _.__ 

0 00 0.00 0 70 0 70 
0 00 0 00 0.11 0 36 
0 00 1,000 00 500 00 200 00 

1,000 00 0 00 100 00 0 00 
0 20 0 00 000 0 00 
0 00 1,500 00 300 od 0 00 
0 00 2.500 00 400 00 0 00 

2,500 00 000 200 00 0 00 
700 00 0 00 0.00 0 00 

-. __ 

0.00 0.00 35.86 0.00 
0.00 0.00 25.00 0 00 

.- -- ---. ~-_.. .__.. 

ooo- .-‘-~ - --. 0.00 45.00 000 
0 00 0 00 30.00 0 00 
0 00 000 35 00 0 00 
0 00 0 00 30 00 0 00 
0 00 0 00 12 36 0 00 

------. -- -_. -... _._ 
Sub. Mat. -.---.. .___. Labor Equip -_. ._ .__ ___ 

800 0 0 0 
5.000 0 0 0 
1,000 0 0 0 
2.000 0 0 0 

250 50 0 0 

-- 
_-__. _. -..--.. _..-.. 

0 0 49 49 
0 0 8 27 
0 1,000 500 200 

2.000 0 200 0 
100 0 0 0 

0 1.500 300 0 
0 2.500 400 0 

1.250 0 100 0 
350 0 0 0 

- ..-. .--.. _ -__ __ 
__ .-__. -- ____ 

0 0 3.586 0 
0 0 500 0 

- -__ -..~ 
0 0 450 0 
0 0 300 0 
0 0 175 0 
0 0 1,500 0 
0 0 237 0 -._ ._ . . ..- ^ -_ 

rotal Direc 

COS! PI 

800 
5.000 
1 .oott 
2.00~1 

300 

98 
35 

1,700 
2.200 

100 
1.800 
2.9ou 
1.350 

35u 

__- _... -. 
3.586 

500 

.-- 
450 
300 
175 

1,500 
347 

Comments 

_ _ 

Hrsloncal dal 

t lrsloncal dal 

0222422020 
0222266200 

I irslorical da 

3000 Gallon 
5OUU Gatlorr 

Vendor Cissk 

tkslorrcal da 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 2A - LIMITED ACTION (SOURCE REMOVAL, INST. CONTROLS, NAT. AlTEN., LONG-TERM MONIT.) 
OPTION A: OFF-SITE DISPOSAL CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSTI26-ALT2A.WK 12 NOV 96 

Page 2 of 3 

LEACH TANK EXCAVATION 
1) ~x&~a~%& %%&%fiaik 
2) Haul soils 50 fl lo stockpile 
2) Excavate leach lank concrete blocks 
3) Haul 50 fl to decon. area 
4) Decon. mbble 13 steam cleaning rinses) 
5) Steam cleanmg - elec , delergenl, waler, labor 
5) Wipe samples 
6) Decon rinse waler disposal 
__-.-- -._. ___~ ___-~ 

CONTAMINATED SOILS EXCAVATlON 
l)E~~i~s~r~i~and~ii~ tank 
2) Confvmalion sampling 
3) Sampler 

-. _- 
-_ ------- --~FI%ITE DISPOSAL ., __ .._~_II----- 
1) Load dump trucks 
2) Haul lo TSDF. 20 CY @ 350 miles 
3) Olfsite disposal chalge 

._-. 
BACKFILL TANK AREA 

__-.. --_- - 
---... ._ - 

1 i i3ackfii with on-base f~li%ii&%-----. 
2) Compacl malenals. 6” lifts 

2; Drilii?g 
3) Sl iai barrel sampling 
4) Vi:,:! inslallalion 
5) Well developmlnl 
6) MISC.. decon., setlrps, security casings, elc. 
6 j Ove:sight (1 geologisl) 
8) Mgml coord. 
7) Oversight ODCs. M8lE 

-- _ ___--... .~. 
Total Cosl (S)-‘ .. I Unil Cosl (I) 

Sub. Mal. Labor Sub. Mat. Labor Equip 
r-----r --.- .._. -.-- .- --_. _.. . . - .-. - ..-_ ------ Equ>. 

I 
-___ 

-.- 
4 
4 
6 
6 

2.000 
21 
20 

6,300 

_-... 
20 
25 
10 

20 
350 

20 
-... 
- 

56 
56 

1 
100 

20 
100 

16 
1 

60 
5 
1 

.._ - _. ._ ..~ ___.. _.- -..-. 
0 00 25Oo.bO 000 000 0 2,500 0 0 
0 00 000 116000 129260 0 0 580 646 

__ ..- _-- -_---. --- 
__-- ~ _ _ 

0.00 0.00 
1,06-.. .1,24 .___ -..-..-- --..-- --.. 

0 0 4 5 -- 
000 0.00 0.51 0 51 0 0 2 2 
0 00 0 00 1 06 1 24 0 0 6 7 
0 00 0 00 051 051 0 0 3 3 

SF 000 005 0 24 000 
HR 000 4.64 20 03 0 22 
EA 324 00 000 1500 000 

GAL 1 96 0.00 0 00 oooi 
- _ .-- -.. .- 

-cy 
.-._ .---. ___-. __ 

0.00 0.00 1.06 1.24 
EA 324 00 0.00 0.00 0.00 
HR 000 10.00 20 00 0 00 

- . - __- .__ -.... 

-cy 0.00 0.00 0.51 0 42 
miles 3 46 0 00 000 0 00 

CY 45000 0 00 0 00 0 00 

,.... ..-.. . . . .-...- .- ---.. 

-cy 
~ .- 

0.00 __ 0.00 0.51 0.51 
CY 000 0.00 0.21 0.42 

._... .-_._. ,...._.. --.-- --.. -... 
- _-...-. - ___ - .-. 

LS 2.000.00 0.00 0.00 0.00 
LF 25.00 0 00 

15 00 000 
1500 0 00 

100 00 000 
1,000 00 0 00 

000 0 00 
0 00 0 00 
0 00 625 00 

0.00 0.00 
000 0 00 
0 00 0 00 
0.00 0 00 
000 0 00 

20 00 0 00 
35 00 0 00 

0 00 0 00 

- ___... - 

0 143 677 0 
0 97 416 5 

6,460 0 300 0 
12.474 0 0 0 

- _ --. ..-- - .- -...- .--.-- 
-.. ._ ___ -..---. ..-- --. 

0 0 21 25 
6.100 0 0 c 

0 100 200 C 

___ ..-_ --_ -..-- 
0 0 10 f 

i,2ii 0 0 ( 
9,000 0 0 ( 

-., 
__ ..--.._ _.-. --. 

0 0 29 2: 
0 0 12 21 

___. . . .- 
___ ._. -.. _.-- - .-.. 

2,000 0 0 l 
2.500 0 0 l 

‘300 0 0 I 
1,500 0 0 l 
1,600 0 0 I 
1,000 0 0 

0 0 1,200 I 
0 0 175 6 
0 625 0 l 

Total Direc 
cog (5) 

2.500 
1,226 

Comments .- . .- 

10,000 bal-- 
[I6 II5 0413 

- 

9 1022 236 0360 
4 1022 206 2200 

14 1022 236 0360 
6 (022 208 2200 

619 (33 17 0612 
520 133 17 0624 

6.760 133 02 1720 
12,474 [Xl 19 7274 

46 
B.lOC 

3oc 

(022 238 0360 
(33 02 1720 

16 61 (022 216 4050 
1211 ot @ 350 milesllri~ 
9000 O( 133 19 7265 

5; (022 206 2200 
3! (022 226 5600 

. 

2.001 
2,501 

301 
1,501 
1.601 
1 ,OOl 
1.2nr 

17! 
62! 5 

I l&Jrlcal dai.. 



NWS EAi3LE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 2A - LIMITED ACTION (SOURCE REMOVAL. INST. CONTROLS, NAT. AlTEN., LONG-TERM MONIT.) 
OPTION A: OFF-SITE OISPOSAL CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSl-i26-ALTZA.WK 12 NOV 96 

Page 3 of 3 

p&iitotal - 
Direct Coat Ad&stment Facton --------- 

SafetyLamr (5% of labor and equlpmenl. for non-Lev. C aclivihes) 
Safety level C Multiplier (25% of labor and equipment. as listed) 
Sile B Industrial Heallh 8 Safely Moniloring (3% of labor and equipment) 

lndlrect Cost Adjustment Factors 
Labor Ovemead Q 120% (for field mgml. 6 home office, only) 
Field Conslruclion ILabor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials @ 5% 
G 8 A @ 10% (on labor, equip., 8 mall’s) 

-- ...~__ Cost Adjustment Factors ---_- -- _...-.._ ---_ -.-_. --.-- 
1995 lo 1996 Cosl Correchon Factor @ 4% 
City/Location Cosl Adjuslmenl Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direcl and indwecl ___ __ _-__-_-. - ..__. -_.- ..-..--- ..--- 
Prime ConbacLor Fee Q 10% of Total Adjusted Cosl 

Gonkngency Q 10% of Tolal Cosl 

;?efersnces used :OI cost estimates: 

Total Cosl (3) 
Sub. Mat. Labor Equip 

--...-.. 
_ 

--1-.- 58915[ 85141 -!-._ ii 952(--i 029 -_:_ - .‘. .- 

0 0 598 51 
0 0 0 a 
0 0 359 31 

58 915 0 514 12 550---l 081 -!-.- .- -!-- _ ---!-. _-. .! _... 

0 0 0.110 u a.110 
0 0 3,117 a 3,117 

2:946 0 0 C 2.946 
0 426 0 C 426 
0 851 1,255 1Of 2.21: 

.-&I&! .: _9.!=::2s1@l __. j!Jgf !XJ26i 

2,474 392 1.001 4L 

L(TXA& ESTlMAtEi?&T .- L~::iii;;=~ =z=i. . ..-_- __L. ,. ! 

1 
, 

‘btal Direct 
CO?! I%) 

80.411 

649 
a 

389 

81.450 _... 

3.915 
20,63f 

!22.61; 

7.36: 
12.28’ 

142.46; 

j4.24r _ 

Comments 

1: l.l+rzlS Sk Work and Landscape Cost Dala, 1995, 14th Annual Edlbon, R S. Means Co., Inc., Kingston, MA 
2) Enwronmenlal Restoration: Assemblies Cosl Book; 1995; ECHOS, Los Angeles, CA 



NWS Ear-la Site FS 
Site 26-Alternative 2A - Limited Action 
Colts ck, New Jersey 
0 8 Mdnaiysis 
[C:\CIiEiIN\CT0279\DFFXOST\OM26-2A.WK4] 13 NOV 96 

c ;i- 

/9 

Annual Costs 

I ANNLiAi 5-Y EAR 1 

ITEM O&M ITEMS (S) NOTES - 
ITEMS IS! 

1. Groltnowater mcmronng $8.720 

I I 

collect 10 GW 17 + 3 QC) samples 
annually. Plus travel. living d snipprng 

2. Reprwlng 54,000 50 LOE hours & OOCs for annual repons 
plus Other aireff costs 

3. 5-year site reviews 

. 

$15,550 Reviews periormea ior years 5. 10. 
15,20.25. ana 30 

.+ 

f----l,, 



NWS Earie Site FS 
Site 26 - Alternative 2B - Limited Action: On-base consolidation L; xi!6 
Colts Neck, New Jersey 
Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COSAPW26-2B.WK41 13 NOV 96 

PRESENT CAPITAL O&M 5-Y EAR F’RESENT 

YEAR WORTH COSTS COSTS COSTS WORTH 

FACTOR 6 000s) (9 OOOsl ($ 000s) 6 000s) 

1 .ooo 140 139.61 0 
1 
2 
3 

, 4 
5 
6 

I , 

I 
/ 
I 

I 

I 

/ 
!I 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.150 
0.141 
0.131 

12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.7? 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
12.72 
2.72 
2.72 
2.72 
2.72 
2.72 
2.72 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

11.89 
11.11 
10.38 
9.70 

20.12 
8.48 
7.92 :, 
7.40 ,: 
6.92 

14.35 .I 
6.04 I: 
5.65 .: 
5.28 ” 
4.93 :: 

10.23 :! 
4.31 
4.03 ,: 
3.76 ” 
3.52 
7.29 
3.07 
2.87 ” 
2.68 ,: 
2.51 
5.20 ‘1 
2.19 :i 
2.05 :i 
1.91:: 
1.79 :\ 
3.71 ‘I 

!I 

TOTAL PRESENT WORTH = $330,899 Ii 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASlBlLllY STUDY COLTS NECK, NJ 
SITE 26 ALT. ZB -LIMITED ACTION (SOURCE REMOVAL, INST. CONTROLS, NAT. AllEN., LONG-TERM MONIT.) 
OPTION B: ON-BASE CONSOLlDATlON of SOILS 
NAVY CLEAN CT0 0279; BkRE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COST\26-ALTZB.WK4 13 NOV 96 

NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 2E - LIMITED ACTION (SOURCE REMOVAL, INST. CONTROLS, NAT. ATTEN., LONG-TERM MONIT.) 
OPTION B: ON-BASE CONSOLIDATION of SOILS 
NAW CLEAN CT0 0279; BLRE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\GOSlI26-ALT2B.WK4 13 NOV 96 
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Item --_.- 
YOElLlZAllONlOEMOBlLUATlON --.-- ---‘~.---7- ---- 

1) Portable Communrcalron Equtpmenl 
2) Equipmenl MobilrrationlDemobillration 
3) Site Utility Hook-ups (elec , phone, etc.) 

5) 1 Pick-up Truck (renlal) 

- ___.. -.. - 
PtZRSOtitiEL AND EQUIP DECC%J--FAC%iTIl% . -_-- . ..-._---.- - _- . ..I :-a--5---u.-- 
1) Truck/Heavy Equtpment Decon Pad 

a) Excavate 8 grade area (40’ x 50’) 
b) Compact area (40’ x 50’) 
c) Curb 8 splash guard (poly 8 lumber) 
d) Slearn cleaner, pumps. hoses, sprayers, etc. 

2) Decon Waler (1000 gallmon) 
3) Clean Waler Storage Tank 
4) Spenl Waler Slorage Tank 
5) Personnel Dacon Trawler 
6) PPE rolloft con1 --.-._ -- 

SITE MANAGEMENT STAFFING 

Unit -..._ 

;ET.$ 
LS 
LS 
MO 
MO 

/ICE: 

CY 
CY 
LS 
MO 
GAL 
EA 
EA 
MO 
MO 

HR 
HR 

“HR 
HR 
tw 
tlu 
IIH 

-!a-- 

-. -.. 
2 
1 
1 

05 
05 

iid SEf ----. 

70 
75 

1 
2 

500 
1 
I 

05 
05 

___.. 
100 

20 

itiOR- --.--. 
10 
10 

5 
50 
20 --_- 

- 
Sub. Mat. Labor --------.- _ -__-- ElJlig 

__ .__.. ~....- 
400 00 0 00 0 00 0 00 

5,000 00 0 00 0 00 000 
1,000 00 000 000 0 00 
4.000 00 0 00 0 00 000 

500 00 100 00 0 00 0 00 

___- __. .-- 
-.. -- -.. .-, _ .~ 

000 0.00 0 70 0 70 
0 00 000 0.11 0 36 
000 1.00000 500 00 200 00 

1,000 00 0 00 100 00 0 00 
0 20 0 00 0 00 0 00 
0 00 1,500 00 300 00 0 00 
0 00 2.500 00 400 00 0 00 

2.500 00 0 00 200 00 0 00 
700 00 0 00 0 00 000 

-. .- -_- 

0.00 0.00 35.66 a.00 
0.00 0.00 25.00 000 

- .- 
o.oo- .- ___ -- .- - 0.00 45.00 0.00 
000 000 3000 000 
0 00 0 00 35 00 0 00 
0 00 0 00 30 00 0 00 
000 000 1236 0 00 ~--.------.~._-- -.-_.. 

-. ~-.--- _.^_ -.. 
Total Cost (I)- 

Sub Mat. -_ ..---L-. -.__ Labor Equip . -__.. -..-. -. 
_. __._. ,.--.-. -.. ._ 

800 0 0 0 
5.000 0 0 0 
1.000 0 0 0 
2,000 0 0 0 

250 50 0 0 

-.__ --. _. -__ ..____. - 

0 0 49 49 
0 0 8 27 
0 1,000 500 200 

2.000 0 200 0 
100 0 0 0 

a 1.500 300 a 
0 2,500 400 0 

1.260 0 100 0 
350 0 0 0 

.- .----..- - ._._ _... -. 
-. -.- - ._.- . __ 

x 
11 3.566 a 
cl 500 0 

- -_ 
-- --. -..- -. _- 

0 0 450 0 
0 0 300 0 
0 0 175 0 
0 ir $,5n:: 0 
0 0 2.; r L1 

rotal Direc 
COSl (S) _ _ _ 

800 
5.000 
1,000 
2,Iwo 

:mo 

96 
35 

1,700 
2,200 

1QU 
1,m-I 
2,YOC 
1,3!X 

35c 

3,3is 
WC 

_ .._ 
45c 
3w 
: ,5 

I... 4 
2.17 _ .- - . . 

Comments 

Hrstoncat dat 

1 tlslorlc;rl d,ll 

122 242 2020: 
122 226 62001 

t lr~lolIcal AlI 

3000 Gallon 
5000 Gallort 

Verltlar car& 
I l~~lollcal da1 

.- - 

i 

_. 

> 
‘a 
/ 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 28 - LIMITED ACTION (SOURCE REMOVAL, INST. CONTROLS, NAT. A~-~-EN., LONG-TERM MONIT.) 
OPTION 8: ON-BASE CONSOLIDATION of SOILS 
NAVY CLEAN CT0 0279; f3&RE JOE NO.7452 
[C:\CLEAN\CT0279\DRFS\COS-D26-ALTZU.WK4 13 NOV 96 

Page 2 of 3 -__ 
SITE PREPr%ATlON -~ ;...... .-_, . _ ___._______. 

1) Fugrtrve dusts control (water tank) 
2) Spray from lank truck 

I-.-- -- - LEACH TANK EXCAVATif%i----- 
, iE;cava;;;-~~~~bv~~v;na~“k---- ___- 

2) Haul soils 50 fl lo sl&h~lle 
2) Excavate leach lank eoncrele blocks 
3) Haul 50 fl to decon area 
4) Decon. rubble 13 steam cleaning rinses] 
5) Sleam cleanlng - elec , detergent, waler, labor 
5) Wipe samples 
6) Decon. rinse waler disposal 

I--- COtiTAMlNATED SOILS-~&%&~- - _-... - -... -.-- _.-.--.-__-._-___ 
1) Excavate soils underlytng and adjacent lo tank 
2) Confirmation sampling 
3) Sampler 

--- ON-BASE’dONSOLlDATfON -e--s---- 
1) Load dump trucks 
2) Haul lo SJie 4. 20 CY @ 1 miles 

BACKFILL TANK AREA _.- -... ._ __ _.._... - _._-- 
1) Backfiliwith on-base 111 matenal 
2) Compad malenals, 6” kfls 

.^ 
MONlTOHlFtG- WELLS INSTii~tiI;Ii%i-. --- . . ..- . . . . -.- .--... - __--_I_-__- ._. 

1) Dnller mobldemob 
2j Drilkrq 
3) Spkl barrel sampling 
4) Well installation 
5) Well development 
6) MISC. decon , setups, security casings. etc. 
6) Oversrght (1 geologist) 
8) Mgmt coord 
7) Oversight ODCs. M8lE 

1 
05 

4 
4 
6 
6 

2.680 
21 
20 

6.300 

20 
25 
10 

-- 

20 
1 

_--_. 
- 

56 
56 

-- 
--. 

1 
100 

20 
100 

16 
1 

60 
5 
1 

.-...-. 

_ Sub. 
Unit Cost (f) 
Mat. labor EC& -- .-...-..._. -_.II_ 

--- -..-- -- _.._. 
-- EA 

--_ 
0 00 2500 00 0 00 0 00 

MO 0 00 000 116000 1292 80 

- . . .- 
.~ 

- CY 0.00.- 000 106.- 1.24 
CY 000 0 00 051 051 
CY 0 on 000 1 06 1 24 
CY 0 00 0 00 0 51 051 
SF 0 00 0 05 0 24 0 00 
HR 0 00 4 64 20 03 0 22 
I3 324 00 0 00 1500 0 00 

GAL 1 98 0 00 0 00 000 

-- - --. 
.-... ___ ___ __ 

CY 0.00 0.00 1.06 1.24 
EA 324 00 0 00 0.00 0 00 
HR 0 00 1000 20 00 0 00 

-.. -- ~- __ -__ 

-cy -- 0 oo-- 0 00 --’ 051 042 
mules 346 0 00 0 00 000 

__ ___. 
I_ -- 

:Y Y 0.00 000 0.00 000 0.51 021 0.51 0 42 

.-. -...- .__ ..-- - ..___ 
---. _--.-_ 

1-s 
_-_ 

2.600 00 0.00 000 ooa 
CF 2500 000 000 0 00 
EA 1500 0 00 0 00 0 00 
LF 1500 0 00 0 00 0 00 

IIR 100 00 0 00 000 0 rr3 
LS 1,ooooo 000 000 0 0” L1 

Hfi 0 00 0 00 20 00 0 00 
HR 000 0 00 35 00 000 
LS 000 625.00 000 000 

-.. _- __- __ 

Total Cost ($) 
Sub Mal Labor . . . - .._._ -.._ .._ . _.._ ._ Ew? 

0 2.500 0 0 
0 0 StJO b46 

-. ._- 
0 0 4 5 
0 0 2 2 
0 0 6 7 
0 0 3 3 
0 143 677 0 
0 97 416 5 

6.460 0 300 0 
12,474 0 0 0 

.-.._ _.. 
---- --.--_ ._- _--_ 

0 0 21 25 
8,100 0 0 0 

0 100 200 0 

-.. 

Tolal Direc 
COSI ($1 

;!,!rnrJ 
1.226 

Commenls -. .- 

lO.lml !];‘I 
(lb US 0413 

9 jO22 236 0360 
4 1022 208 2200 

14 1022 238 0360 
6 1622 208 221x1 

819 13.J 17 0612 
520 133 17 0624 

6.780 (33 02 1720 
12.474 133 19 7274 

46 
8.100 

300 

1022 236 0360 
(33 02 1720 

0 0 -- 10 .. 8 
3 0 0 0 

186U 
3 46 

(022 216 40X 

0 0 29 .- 29 57 ~022206220~ 
0 0 12 24 35 1022 226 56Or 

2.000 0 0 0 2,oou 
2,500 0 0 0 2.500 

300 0 0 0 301; 
1.500 0 0 0 151,: 
I im 3 0 ;: i 51 1: 
l.rJlJC 0 0 11 1.Il.Q; 

0 0 1,200 0 1 2rJl! 
0 0 175 0 Ii’5 
0 625 0 0 625 

HISIOI!L~~ &II 
HislorirO. da1 
lhe:xic .I lal 
Il1c.r wi -tl ,;a1 
111 ! ‘2 tal 
III htil, ..d dal 

- .t.-_ - . .--. .---- --- __._._ _ . ..- -_._.-.- 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 28 -LIMITED ACTION (SOURCE REMOVAL, INST. CONTROLS, NAT. ATTEN., LONG-TERM MONIT.) 
OPTION 8: ON-BASE CONSOLIDATION oi SOILS 
NAW CLEAN CT0 0279; BIRE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COSTI26-ALT2B.WK4 13 NOV 96 

Page 3 of 3 

Dlmct Cost Ad&stment Factom 
&jp 3Total - -----_ -- 

- -__-_- ---: - ---~---~ 
Safety level D Multrplw (5A of labor and equrpment, for non-Lev. C activihes) 
Safety level C Multiplier (25% of labor and equipment, as listed) 
Sate 8 Induslria) fteallh 8 Safely Monrloring (3% of labor and equipment) 

(@oh Direct Costa 

Indirect Cost Agurtment Factom ----- ------_-_- 
Labor Overhead @ 120% (for field mgmt. 6 home office. only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials @ 5% 
G 8 A @ 10% (on labor, equip., 8 man’s) 

Coat Adjustment Foctom I------‘ - 
1995 to 1996 Cost Correctm Factor @ 4% 
City/to&ion Cost Adjuslment Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direct and mdrrect 
Rini~ontracto~~~ib~~~T~ial~~~ted Cost 

Contingency @ 10% of Total Cost 

Raferencas used for cost estimates: 

-. ___ --- 
(%131@t?l_l Direct and Indirect Gosh - .--------------II_ 

--.-. 

r 

. 

- 

. _ _- _ _ _ .._. 
Tolal Cost ($) 

Sub Mat. Labor Equip 

-48.767 1 --I$,5 14 1 j !$I~ I-;- I.629 

0 0 598 51 
0 0 0 cl 
0 0 359 31 

-48 io7 
_-.. 

8 514 -~12 550 .‘.- !,@a1 _-!_-_ .--?-. . __!- 

0 0 6.110 0 
0 0 3.117 0 

2.435 0 0 0 
0 426 0 0 
0 851 1.235 108 

- 51 143 9792 25031 1 ia9 -.-.!.-. --._‘...__ -__!_ __ .! 

2,046 392 1.001 48 

53189 .iOl83 26033 123/ --‘...._ _.-.- !._- -_!_._- .!_ 

-- -- - - --- ~--. ..-.--- -._. .._ _- 

.otal Direct 
Cos! (3) 

70.204 

649 
0 

389 

71.242 

tl. 110 
3.117 
2.435 

426 
2,215 

87.544 _ 

3.486 
18.384 

109,415 

6.565 
10.941 

126,921 -. -. 

12,692 
__. hn~~~E~Tl~ATEDcosr--r . ..-. --- ._ .- 

--.--_. -----.-=; ~-___--- --- .--. 
~----~-‘-&yq3( 

_-__ ._,_ 1__ i 1 

I) Means Site Work and Landscape Cost Data, 1995. 141h Annual Edilion. R.S. Means Co., Inc., Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 

Comments 

_-. 



NWS Earfe Site FS 
Site 26 - Alternarive 28 - Limited Action: On-base soils consolidation 
Colts Neck, New Jersey 
0 & M Analysis 
[C:\CLEAN\CT0279\DFFS\COSnOM26-2B.WK41 13 NOV 96 

Annuai Costs 

4 
AlNNLAi S-YEAR 

ITEM O&M ITEMS (S) NOTES 
ITEMS 5’ 

1. Grounawarer monltonng 56,726 I collect 10 GW (7 * 3 QCi same:es 
annually, plus travel. living d shipping 

2. ReDorung $4,000 50 LOE hours & ODCs for annual reports 
plus other direct ccsts 

3. S-year 5te revtews sl!j,5 j0 Reviews periormea ior years 5, 10. 
15. 20. 25. and 30 



i 5 

.- . --... _-- 
Brown & Root Enw:;: -7enrz’ I 8;. -.---.* -- ‘ation Sheer 1 
Client: Navv CLWN tile b.0 I By: LC --_A-. _ 
Subject: Site 26, Alt. Z - Assumptions and Cost 
Basis. NWS Earle FS CT0 279 F-T -.-s -*, 

Site 25 Alternative 2: Limited Action (Source Removal. InStitUtiOnat Controls, Natural Attenuation, and 
Long-Term Monltonng] 

ASSUMPTIONS: 

i. Oiscount rate for net present worth calculation at 7% per OSWER Oirective i’:~. 3355.3-20, June 

25, 1993. 

ii. Cost esttmatmg sources: 

ECHOS Environmental Restoratron. Unit Cost Book and Assemblies Cost Book, Delta 
Technologies Group, Inc. and Marshall 8 Swift, 7995. 

Means Heavv Construction Cost Data, 9th edition. R.S. Means Company, Inc., 7995. 

Means Site Work & Landscaoe Cost Data, 14th edition. R.S. Means Company, Inc., 1995. 

. . . 
111. Abbreviations: SF = square feet: CF = cuaic feet; SY = square yard: CY = cubic yard; LF = linear 

feet; MSF = 1000 SF 

iv. Process leach tank of approx. 10 ft W x 10 ft L x 6 ft H, cinder block construction, top of tank 
approx. 8 in below ground surface. 

i=? 

CAPITAL COST ITEMS: 

1. MobilizatiorVDemooilization Require portable communications, equipment mobldemob [lump 

sum], site utilities (elec.lphone lines: connect to Building BG-I), decon. trailer. Will require 

drinking and decon. water, and sanitary facilities. 

2. Personnel & eauioment decon. facilities and servtces Establish truck\heavy equipment decon. 
pad, personnel decon. pad. clean water storage, spent water storage. 

3. Fuoitive Dust Controt. 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down .5 acres per day, 
20 days per month [18 05 04131. 

4. Leach Tank Excavation: 

- Excavate 10 ft x10 ft x 1 ft (3.7 CY - 4 Cu) of soils ovedying process leach tank. Stockpile 
onsite for backfill; which are probably uncontaminated based on RI sampling results. 

- Remove standing liquids and sludges from the tank. Approx volume unknown. Assume all up 
to 100 gallons would be sent to off-site TSDF. 

- Excavate process leach tank (approx. exterior dimensions of 6 fl H x 10 R L x 10 ff W), which is 
composed of cinder blocks, and M-t to surface. Total volume of concrete materials 2 4 x 10 ft x 
6tlx8in = 160 CF = 6 CY. 



Brown d Root Environmental / T,‘afc:J!~Y. Theet -. _ .-.v ---.__ 
Client: Navv CLEAN File No. 1 By: L’S :ae A : ------. - 
Subjecr: Site 26. Alt. 2 - Assumptions ana Ccst I ChecKed by: 
Basis. NWS Earie FS. CTO 279 

, )/law z,~,ltr3 ) Date: 13Nav ;j 

. ..-. 

- Decon. ieach tank rubble: high pressure spray, steam. 2nd SUrfaCtant wash 3 times. Collect 
rinse water for affsite aisoosal. Total sutiace area reautring cecon. - 4 Walk x 2 sides x 6 F-r H 
x 10 FT W = 480 SF. Once aemotlshed. assume double surface area - 960 SF. 

- 3 times sieam clean - 2880 SF @ 138 SFiHR [33 17 08121 8 eaulp/matls. labor @ 21 HR [33 
17 08241. Total rinse warer @ SGPM @ 21 HR = 6300 gal. 

5. Rubble Disoosar: 

- perform wipe samples to determine actran for rubble. Assume 20 wipe sampies required, and 
analyses. 

Option A. Sena decontammated demolished leach tank rubble to off-site disposal facility, if 
contaminants remain In concrete materials. 

Send to Site 4 landfill for consolidation. if Wipe SampIeS do not reveal contamination. Option 8: 

6. Contaminated soils disoosal: 

- Assume soils surrounding and below process leach tank are likely contaminated by TCE and 
other solvents. Assume that up to 1 foot thick surrounaing.leach tank, and soils from the bottom 
of the tank to the water table are TCE-contaminated. 

Total assumed cont. soil volume = 12 ft L x 12 ft W x.3 ft D = 432 CF = 16 CY. Probably 
would remove up to 20 CY total during excavation. 

6. Field confirmatofv analvses: to verify or confirm that desired PRG levels (concentrations) have 
been achievea through excavation. 

Use 1 sampler @ 10 HR collecting 25 samples, send for VOCs analyses 

7. Backfillinq 

- Backfill with common fill materials. Assume that marenal available from on-aase sources. only 
fill handling costs Involved. 

8. Monitorina wells/oiezometers installation 

- Install 4 new wells/piezometen downgradient of interpreted plume location. 4 wells @J approx. 
25 feet iengths each. 
- Used cased drilling techniques. since sandy aquifer difficult to drill with augers. Install 5 ft or 10 
ft screens at bottom of well, or where highest VOCs detected. Drilling and monitoring well 
construction rate of 25 ft./day. Well development of 4 hr/well. Est. 1 week mobldemob driller, 
drilling, and installation. 

- Driller mob/demob @ $2000 
- b25/LF drilling, $1 S/LF well construction 
- SlS/split spoon sample 
- SlOO/hr well develop, up to 4 hours ea. 
- Misc. - decon.spoons, drums, standby, etc. = S 1000 
- Drilling subcon. subtotal = $8900 



Brown d Root Environmenta/ 
e-* - 
, . *. 

Client: Navv CL&4N 
- - _ _. :;: Sheer 

Fiie ~0. 
, .-; 

1 BY:LC a Paae : _. 3 
Subject: Site 26. Alt. 2 - Assumptions ana Ccsr I ChecKed by: 

..- 

-3 

I Date: 1:: YOV 36 

Basis. NWS Earie FS. CT0 279 i pjgh 2-13; ‘:‘z 
.s..s _.L. 

‘;-- 

/--- 

- 1 geologist overslgnt for 6 days (inc. preo. & travel) @ 10 hr/day @ $60/hr w/overhead g 
profit, S125iday M&iE Q 5 days. 5600 CCCsiPID. supplies. 
- Mgmt coord. 4 hr G $90/hr = 5360 
- Oversight subtotal = S5185 = 55200 

LONG-TERM 0 & M ITEMS: 

1. Lona-term annual arcunawater monttorina: 

- Sample 3 existing and 4 new monitoring weils. 3 QC samples. Total 10 sampies annually. 

Sampling and analysis for site-specific conrammanrs: ‘JOCs 

Labor: 1 sampling event/year. 

- GW sampling 2 people @ 10 hr/day @ 2 days (add 6 hr each for prep.lmob/demob.) 5 52 hr 
annually. 
- Sampling I 52 hours @ $GO/hr (w/overhead 8 profit) = $3120 
- Proj. mgmtkoord. = 20 hours/year @ SBO/hr (w/O&P) = $1600 
- Annual: add $300 M&/E: CDCs & supplies @ $200: & shipping @ $200. 

Total = 55420 annuallv 

Estimated analvtical costs: 
,/--- 

- VOCs (EPA Method 624) $324/sample a 10 samples/yr = f 3240 

Total = $3240 = 53300 

2. Reponing of results: data revlew and report prep. @ 50 hr/yr @ 570 = 53500. add 5500 ODCs. 
Total = $4000 

3. 5-year reviews at 200 LOE @ S70/hr. Approx. 51500 ODCs. Total = S 15500 oer event 



NWS Earle Site FS 
Site 26 -Alternative 3A -In-Situ Treatment 
Colts Neck, New Jersey 
Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COSnPW26-3A.WK4] 14 NOV 96 

IL- 

L 

PRESENT CAPITAL O&M 5-YWR PRESE%T 
YEAR WORTH COSTS COSTS COSTS WORTH 

FACTOR !S 000s.~ IS 000s~ (9 000s) ($ 000s') 
0 1.000 1,637 1637.36 
1 0.935 60.06 
2 0.873 60.06 
3 0.816 60.06 
4 0.763 60.06 
5 0.713 60.06 
6 0.666 53.12 
7 0.623 53.12 
a 0.582 53.12 
9 0.544 53.12 

10 0.508 53.12 
11 0.475 53.12 
12 0.444 53.12 
13 0.415 53.12 
14 0.388 53.12 
15 0.362 53.12 
16 0.339 53.12 
17 0.317 53.12 
18 0.296 53.12 
19 0.277 53.12 
20 0.258 53.12 
21 0.242 53.12 
22 0.226 53.12 
23 0.211 53.12 
24 0.197 53.12 
25 0.184 53.12 
26 0.172 53.12 
27 0.161 53.12 
28 0.150 53.12 
29 0.141 53.12 
30 0.131 53.12 

28.5 

28.5 

28.5 

28.5 

28.5 

28.5 

TOTALPRESENT WORTH= $2.386.481 ‘i 

56.13 
52.46 
49.03 
45.82.. 
63.14 
35.40 
33.08" 
30.92 : 
28.89 
41.4911 
25.24.: 
23.59 : 
22.04" 
20.60:: 
29.58': 
17.99,: 
16.82.: 
15.72 
14.69 
21.09 
12.83 
11.99.: 
11.21.. 
10.47" 
15.04.: 
9.15 : 
8.55 : 
7.99;: 
7.47.: 

10.72.: 
II 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASl8lLlTY STUDY COLTS NECK, NJ 
SITE 26 ALT. SA - IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOE NO.7452 
[C:\CLEAN\C10279\DRFS\COSII26-ALT3A.WK 13 NOV 96 

NWS EARLE FMSIEILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. SA -IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROiS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DlSPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; Bi3RE JOB NO.7452 
(C:\CLEAN\CT0279\ORFS\COSlI26-ALT3A.WK 13 NOV 96 

Sheet 1 of 4 
---- --) ._____ 

Item 
-’ MOBl~il%iilLlZAlION 

, ) Por13~-dcommui”~~,i~~~~-~~~~ _- 

2) Equlpmenl MobikralionlDemobillralion 
3) Site ulliity Hook-ups (elec.. phone, elc ) 
4 j Sile Ulililies 
5) 2 trailers 
5) 1 Pick-up Truck (rental) 

PERSON~~i~~~~~~FACi~~~~ i ii;urjjiie~~j-~q~cpmer;i~~~~~d------- 

a) Excavate 8 grade area (40’ x 50’) 
b) Compacl area (40’ x 50’) 
c) Cutb 8 splash guard (poly 8 lumber) 
d) Sleam deaner. pumps, hoses, sprayers, etc. 

2) Decon Waler (1000 galhllon) 
3) Clean Waler Storage Tank 
4) Spenl Waler Slorage Tank 
5) Personnel Decon. Trailer 
6) PPE rollofl conl. 

I SITE MANAtiEMENT-ZiTiiiF%G--- -. _ - ._-_ *--- _-_- -_--_ _--- 
1) Task mariaser 

I 2j Site supervisor/foreman 
2) Sile salely ollicer _ ._ _ 
iOME 

-- 
OFFICE PROJECi MANAGEMENT AND 1 .---.-- .-.- - _ --_ I_-. 

I I Prored manaaer 
2j Project admin~slralor 
3) Heallh and Safely dlrector 
4) Procuremenllsubcontractirg 
4) Clerical supporl -_--_-.- -- 

SITE PREPA;RATlON ---:~-.*-.------ 
1) Fugitwe dusts mnlrol (waler tank) 
2) Epmfrorn lank truck -- ---..- . -- - __ _. _____ 

70 CY 
75 CY 

1 LS 
2 MO 

2,000 GAL 
1 EA 
1 EA 
2 MO 
2 MO 

400 WR 
400 HR 

50 tlR 

SNORT - -I.. , - 
40 HR 
40 HR 

5 t(R 
100 IIH 
40 IiR 

Comments 
-_.. -. -._. .__ 

400 00 000 000 0 00 
5,000 00 0 00 0 00 0 00 
3.000 00 000 0 00 0 00 
4.00000 0 00 0 00 0 00 
4,000 00 0 00 0 00 0 00 

500 00 100 00 0 00 0 00 

000 0.00 0.70 0.70 
0 00 000 011 0 36 
0 00 1,000 00 50000 2oooa 

1.000 00 000 100 00 0 00 
0 20 000 0 00 0 00 
0 00 1.500 00 300 00 0 00 
000 2.50000 40000 ’ 0 00 

2,500 00 000 200 00 0 oa 
700 00 0 00 0 00 0 on 

-- -... ..__ 

000 
- -- - 

0.00 35 86 O.OU 
0 00 0.00 30 00 000 
0 00 0 00 25 00 0 00 

-.-- -. -- . . . . ..-. .___.. 
-.- 

o.oo- .- - - 
-_ 

0.00 45.00 0.00 
000 0 00 30 00 0 00 
0 00 000 35 00 000 
0 00 000 30 00 0 or 
0 00 000 1236 0 DC 

- -. - -_ __ -.. 
-..-.-. .tiTtiFti- --_ 

0.00 0.W 
000 ..- --. 000 1160.00 i292.8a .- ---- --- -.__._____.__ 

-.eoo--. -- 
0 

o’ .- . o 
800 

5,000 0 0 0 5.000 
3,000 0 0 0 3.000 t lrsloncal clal, 
8.000 0 0 0 8.000 t Irsloncal dal, 
a.000 0 0 0 8.000 
1 *ooo 200 0 0 1.2111) I hslolll:JI d,ll~ 

-- .--.. - ___ _- 

0 0 49 49 98 (022 242 20201 
0 0 a 27 35 1022 226 62001 
0 1,000 500 200 1,700 

2,000 0 200 0 2.201) I Il!&>rlcal d‘ll, 
400 0 0 0 400 

0 1.500 X10 0 1.800 3i:d.t Gallon 
0 2,500 400 0 2.900 Slluu liallori 

5.000 0 400 0 5.400 Vendor celalo 
1,400 0 0 II 1.4LlO I Il!ilolll:ill dill 

.- ..-. -- .- _._.._.. ..__. 

0 0 14.344 0 -14,344 
0 0 12.000 0 12,000 
0 0 1.250 0 1,250 
-.--.- --..- . .--_. __ __ -_ 
-.-- -_ 

0 0 
- ._..__ - 

1.800 
.___. -.__ 

0 1 .txlo 
0 0 1,200 0 1.2OO 
0 0 175 0 175 
0 0 3.000 0 3 000 
0 0 494 0 494 

- -.-.- - .- ..-.-- -_- _-.. _--_ 

r-------- - 0 2.500 0 0 -iQdo iiij%iga--- 
0 0 2 320 2 586 -- -- I e--!-e. .-.- ?--- 4906 I!a!??eo!s _ _ _a _..._ 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 3A -IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; 88RE JOB NO.1452 
IC:\Cl.EAN\Cl D279\DRFS\COSlI26-ALTJA.WK 13 NOV 96 

Page 2 of 4 

I---- 
l%&H TANK EXCAVATION -.--- -----,- -_--_I-___ 

1) Excavate sorls overiymg lank 
2) Haul soils 50 fl lo sl&kplle 
2) Excavate leach tank ccmcrele blocks 
3) Haul 50 11 lo decon. area 
4) Decon. rubble (3 sleam cleaning rinses] 
5) Steam cleanrng - elec , delergenl, waler, labor 
5) Wipe sarnples 
6) Decon rinse waler drsposal 

I 2) Confirmallon sampling 
3) Sampler 

I _ - _-. ----. 
OFF-SITE DISPOSAL 

l 
1) Load d&6%&------ 
2j Haul to TSDF. 20 CY @ 350 miles 
3) Offsile disposal charge 

BACKFILL TANK-ARE-A . .-- -- ------ - __~ 
1) Backfill wrth on-base fill malenal 
2) Compact malerrals. 6” hfts 
~__-. -..~ _-_--- .._ 

TREATABILITY STUDY ,)sample co,ie’ison---- . . ---- 

2) reactive wall lreal study 

PRE-DESIGN INVESTlGATlON _ .._ _--.-__ .._- ---~------ I_ 
1) Aquifer lesl and characlenzalion 

.__ 
GROUNDWATER MODEciNG ------- --- ----____ 

1) Vendor techncal edvlser 
2) Groundwaler modeler 
3) Computer usage. 
4) Modeling ODCs 
I __ ._-. .- - . . - 

-- 
Unlt Cost ($1 

Sub. Mat Labor E94.! --- ._.-____---.--_.-_--__ __ 
- -.- .__. _..___. ._ 

4 CY 000 0 no 1 06 1 24 
4 CY 0 00 0 00 051 051 
6 CY 0 00 0 00 1 06 1 24 
6 CY 000 0 00 051 0 51 

2.880 SF 0 00 0 05 0 24 0 00 
21 Hfi 0 00 4 64 20 03 0 22 
20 EA 324 00 0 00 15 00 0 00 

6.300 GAL. 1 98 0 00 000 0 00 
__. --_ --. _- .--. 
-.- -. ..---... --- I_ -_.- 

20 CY 0 00 0.00 106 1 24 
25 EA 324 00 000 000 0 00 
10 HR 0 00 10 00 20 00 0 00 

-- _- _._ _ - _._ - _- 

-- --. --- 
-_.- 

20 --CY --000 0.00 0 51 042 
350 miles 3 46 0 00 0 00 000 

20 CY 450 00 0 00 000 0 00 
_ _.. --..-_. . ..___ ~. ..__. .___ 

- ooo-- ~ -. 0.00 0.51 . 051 
000 000 021 042 

_._-- -.. I- . . . .-_-... -.__-_ ._-_.. 
__ ___~___ 

20 
--II - -. 

0.00 25.00 20.00 0 00 
1 E 25.000 00 0.00 000 0 oa 

___-. , .- , . ._ ..___ .__ ..___ 

-.._-.-., .c_--.. .___.. _. 

_-_-_. 
Total Cost ($) 

Sub. Mat -.---- Labor Equip -.--: _ _.-...-_ ..-_ . . . 

0 0 5 
0 0 : 2 
0 0 6 7 
0 0 3 3 
0 143 677 0 
0 97 418 5 

6.460 0 300 0 
12,474 0 0 0 

-. 
0 0 21 -- 25 

8.100 0 0 0 
0 100 200 0 

-.. 

rotai Direcl 
Cost ($1 ..-.. 

9 
4 

14 
6 

619 
520 

6.760 
12.474 

Comments 

p22 23en3so 
(022 206 2200 
(022 236 03l~n 
1022 208 22uo 

(3.1 17081;! 
(33 I7 otl14 
IJ3 02 1721) 
(33 19 7274 

46 
a.100 

300 

p22 23tl Kml 
133 02 1720 

la60 (022 216 4050 
121100 2 350 milesllrr( 
9000 00 133 19 726:) 

62 
5c 

.- 

9OL 
25,ooc 

.- 

40.001 

-.. 
1o.ooc 

64OC 
! 4011 
I OlU 

.._ . 

(lJ.,a ‘LOB 22ou 
1022 226 5600 

i 
_-- _ .._ _. I 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. SA -IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COST\26-ALT3A.WK 13 NOV 96 

Plge3Of4 
-----.___ ____-. 
_ ._ REACTWE WALL CONSTRUCTtON 
) Spsdalty ccn~s~iiiiiior mobidemob 
) Slurry wail and reaclive wall conslruclion 
) Aeacfrve metal [- 70 CY) 
) pea gravel (inc delrvety) 

MONITORING WEilLS INSTALLAnON -----u-e __l____l__ 
t Driller mobldemob 
) Drilling 
) Spl~l barrel sampling 
t Well inslallalton (9 wells/ptezometers) 
t Well development 
t MISC. decon.. setups. securtfy casings, etc. 
I Oversrghl (1 geologist) . 
I Mgml coord 
t Oversight ODCs. MSIE 
. ._- _ .--_--__ -_-- 

SHAKEDOWN PERIOD ACllVtYlES _..- -.----__--_- -.--‘-T--- -___.--- 
) Weekly waler level 6 chemical analyses 
) Vendor consulting servrces 

-.. -.. .--.~ 
TECHNOLoGY LICENSE FEE 

)iZii~wallX&tnrctio~&~ls 

-. .~ -... 
-.-_ 

1 L! 
225 LI 

45 E/ 
225 LI 

36 Iif 
1 ‘ 

120 1:; 
10 HI 

1 
I 

L: 

- I-- -. - 
320 Hf 

4 El 

--- .-_-- _.- .- 
-.. -.. ___ __ 

000 0.00 20.00 0 00 
, 2.00900 000 0.00 o.oa 

----_ --- _--. .._-.-. -. 
2,090 0 0 0 2.000 
5.625 0 0 0 5,625 

675 0 0 0 675 
3,375 0 0 0 3,375 
3.600 0 0 0 3.600 
3.000 0 0 n 3.000 

0 0 2.400 0 2.400 
0 0 350 0 350 
0 2,250 0 0 2.250 

--- _ - _.. -.. -- _.... 
.O 0 6,400 0 

8,000 0 0 0 

Comments -- ._.. - _.._- - 
- _. --.- 

0295161600 

Hrstorrcal dal; 
Historical da!; 
I llslorical d&i 
I Ilslorlcal dll. 
I IISIOI tcal ddl‘ 
I llslorlcal tLrI; 

6.406 
a.000 

91,432 Vendor quolr 



NWS EARLE FEASIBILITY STUDY COLTS NECK. NJ 
SITE 26 ALT. 3A -IN-SITU TREATMENT [IN-SITU GROUNDWATER TRTMT.. SOURCE REMOVAL, tNST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOE NO.7452 
(C:\CLEAN\C10279\DRFS\COSlI26-ALT3A.WK 13 NOV 96 

Page 4 of 4 

___ Dlre~!~ Coot Aqustment Factors ~ - ---_.-.._ --- 
Safety Level D Mullipller (5% of labor and znl. for non-Lev. C acllvws) 
Safely I eve1 C Multiplier (25% 01 labor and equipment. as lisled) 
S~ie 8 liiduslnal Health & Salely Montloring (3% of labor and equipmenl) 

19uwB!a! !!!!!c! csts - -.. ._ ._--.._ 

Indirect Cost Acpstment Factors -.--__-..--- ---- -_ -----__- ----.__ 
Labor Overhead Q t2OX (for field mgml. 6 home ofke. only) 
Field Constluclion I abor Overhead @ 60% 
Subcontracl Overhead @ 5% 
Tax on Maienals @ 5% 
G 8 A @ 10% (on labor. equip.. 8 mall’s,) 

_ Coat Ad&stment Factors . --.__ - -__. -- --__ -,;..- -----.-. --- 
1995 to 1996 Cost Correcllon Faclor @ 4% 
City/Localion Cost Adjustment Factor @ 21% (ref. 2) 

Englneenng @ S 3 0~ !?!a! d~lg a$ !r$!mc! _... ..-- _... 
Prime Contractor Fee @ 10% of Total Adpsled~Cost 

Conllngency @ 10% of Tolal Cosl 

0 0 2.754 220 
0 0 0 0 
0 0 1,653 132 

044 572 !2.&8 --L- -5i.844 q.921 

0 0 41.116 0 
0 0 12,496 0 

42,229 0 0 0 
Cl 683 0 0 
0 1,366 5,784 462 

&w$q.; $707 _.-‘. Ii7 iii ..- .. 5iM3 _!. 

35.472 62tl 4.690 203 

32i 272- -!3335 e__.-_ - _ -121 - -5.2t3L .- .‘. 33q 

-_-. -. _ 

_-..-- ..-- --.~.-. .--.-_ 

‘otal Direct 
COS! RI 

917,721 

2,975 
0 

1.785 

922,480 

4 1.1 lti 
12,496 
42.229 

683 
7.612 

1026 GtE _!__. ‘_ 

40 0’3: 
215:5t3< 

-!.283.19! 

76.99; 
128.32( 

1488,51( _!. 

148.851 

References used for cost estimates: 

1) Means Sile Work and Landscape Cost Data, 1995, 14th Annual EdItion. R.S. Means Co., Inc.. Kingston. MA 
2) Envirollmenlal R&oration: Assembltes Cost Book; 1995; ECMX. Los Angeles, CA 

Comments 



NWS Earle Site FS 
Site 26 - Al!ematrve 3 - In-Situ Treatment 
Colts Neck. New Jersey 
0 8 M Analysis 
[C:\CLEAN\CT0279\DFFS\COST.OM26-3.WK4] 14 NOV 96 

Applies to both Alternatrves 3A and 38 

Annual Ccsis 

I 1 ANNUAL 1 j-YEAR I f 
ITEM 

I 
O&M 

I 
ITEMS (5) 

I 
NOTES 

I-wJlS (51 
1. Grounawarer mcnltormg 

I 

875.260 

I I 

Samole 15 ‘wells & 5 QC. net. VOCs anaty 

(years 1 - 5) Inc. laoor. MBIE. ODCs. 
I I I 

2. Graunawater monrtonng 
(years 6 - 301 

I 

$8,321; Samore d wells & 3 CC. net. VOCs -. 
Inc. laoor. MBIE. ODCs. 

3. Process monitoring 

I 

840.800 

I 

Montnly water levers. GC screen of grouna- 
water to evaluate VOCs degraa. rate. 

3. Reocmng 
I r 

$4.000 ’ 50 LOE hours d ODCs far annual reports 
plus orner direct costs 

4. MIX reactive wall medrum 

I 

$13.025 1 ng & crew ror 1 WH?K 8 oversignt 

3. 5year Site reviews $15.550 Reviews oenormea ror years 5, i0, 
15.20. 25. and 30 



NWS Earle Site FS 
Site 26 - Alternative 3B - In-Situ Treatment 
Colts Neck, New Jersey 
Present Worth Analysis 
[C:\CLEAN\CTO279\DFFS\COSnPW26-3B.WK4] 14 NOV 96 

PRESENT CAPITAL O&M 5-Y &.liR 
: YEAR WORTH COSTS 

?RESENT 1 
COSTS COSTS WORTH 

FACTOR I!3 000s~ 6 000s’) cs OOOsl 6 ooos\ : 
u 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1 .ooo 1,620 
0.935 60.06 
0.873 60.06 
0.816 60.06 
0.763 60.06 
0.713 60.06 
0.666 53.12 
0.623 53.12 
0.582 53.12 
0.544 53.12 
0.508 53.12 
0.475 53.12 
0.444 53.12 
0.415 53.12 
0.388 53.12 
0.362 53.12 
0.339 53.12 
0.317 53.12 
0.296 53.12 
0.277 53.12 
0.258 53.12 
0.242 53.12 
0.226 53.12 
0.211 53.12 
0.197 53.12 
0.184 53.12 
0.172 53.12 
0.161 53.12 
0.150 53.12 
0.141 53.12 
0.131 53.12 

28.5 

28.5 

28.5 

28.5 

28.5 

28.5 

- 
1620.27 : 

56.13;; 
52.46 : 
49.03 :: 
45.82 :; 
63.14.: 
35.40 .i 
33.08 ;! 
30.92 :; 
28.89 :i 
41.49 ;/ 
25.24 Ii 
23.59 II 
22.04 aj 
20.60 ji 
29.58 !/ 
17.99li 
16.82 ii 
i5.72 :j 
14.69 :i 
21 .09 ./ 
12.83 :i 
11.9911 
11.21 ;I 
10.47 ‘i 
15.04j 

i 
9.15 !i 
8.55 i/ 
7.99 jl 
7.47 I 

TOTAL PRESENT WORTH = $2 369 391/l . . 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 
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NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 38 -IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION B: ON-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 U279; EBRE JOU NO.1452 
[C:\Cl EAN\C10279\DRFSlCOST\26-ALT3U WK 13 NOV 96 

Page 2 of 4 
-_--- - - ~____. _._. ..--- ____.__ 

LEACH TANK EXCAVATION 
1) ExcavaresoCov~~~~~ia~~----- 
2) Haul soils 50 H to slockp~le 
2) Excava\e leach tank concrele blocks 
3) Haul 50 II lo decon dre,r 
4) Oecon rubble 13 sloam Lleamng nnses) 
5) Sl~irrrI ~IL!~~IIIII~ elec deleryenl. waler, labor 
5) Wipe samples 
6) Decon rinse waler drsposal 

I 2) Confirmallon sampling 
3) Sampler 
,._-..- _-.__-_ 

ON--BASE DISPOSAL 
-..-. 

----.. .-.. - -----._----__ ._... 
1) Load dump trucks 
2) Haul lo Site 4. 20 CY @ 1 miles 

_.--.. - -, --. - . .--. _ .-... 
BACtiFILL TANK AREA -----..*-- . . . .._ _._ --.. _ 

\)~Br&hl~w~\h on-base 611 malena\ 
_. 

2) Compacl malertals. 6” l&s 
.~. 

TREATABILITY STUdr’-‘-.‘---- - ,) samp,e co\i~ctio,i --.- - ------~-- 

2) reaclive wall treal study 
.-_- -. .----- ..-__- 

PRE-DESIGN INVESTtGAllON 
l)iG$feZGi ~~15&&3&07- 

I 
.-. -.- _.._ 

GROUNDWATER MODELING 
i)iiAiii&TC&G&TiS&ZF ------ 
2; Groundwaler modeler 
3) Computer usage 
4) Modeling ODCs 

_-.._---- _ -I_ 

Unit Cost(S) 
Sub. Mat. Labor --- . -.. E!l!!!l! 

---.- doo-.-.. _-.-- _ 
4 CY 0 00 1 06 1 24 
4 CY 0 00 0 00 0 51 051 
6 CY 0 00 0 00 1 06 1 24 
6 CY 0 00 0 00 0 051 51 

2.880 Sf 0 00 0 05 024 0 01) 

4 to< L.A 324 0 00 00 4 000 ti4 au 1500 OS i Ilkli’ 0 00 
6,300 GA\ 1 98 000 0 00 0 00 

__.- -- .-- ..--- ..__~ ._ ___ 
--.. - ___ 

- - -. 20 CY o.oo- 0.00 1.06 1.24 
25 EA 324 M) 000 0.00 000 
10 HR 0 00 1000 20 00 0 00 

- -- 

-20 CY 0 00 -- 0.00 ~ 051 -. 042 
1 miles 3 46 000 000 0 00 

.-.- 
__ _ _ 

00 c’r 0 00 0 00 061 _. ._ __ (IsI’--- 
80 CY 000 000 021 . 0 42 

..,- --.” .---- .-._ 
~ 

20 -w 
-. . .-. __ 

000 25.00 20 oo- 0 OQ 
1 EA 25.000 00 0 00 0 00 0 00 

--. -- -_ -. ._-.-- -_. .__. 
- -. 

- - 
-. 

1 LS 
40.000:00- - - 

0.00 0.00 0.00 

__-_ -_. 
- -. ,-.--.__ ---... 

1 LS 20.000.00 0.00 0.00 0.00 
100 HR 0 00 000 30 00 0 00 
140 lot 000 000 0 00 10 00 

1 I.$ 0 00 1,000 00 0 00 10 uu 
- __ . - -- 

Total Cost (5) 
Sub. Mat. . ..- - _.__ ._ Labo! Equip _ ._ _ 

0 0 4 5 
0 0 2 2 
0 0 6 7 
0 0 3 3 

12.474 0 0 0 

-. . . . --.. -. _. 
-. -.-.-. --_. .--- 

0 0 21 25 
8,100 0 0 0 

0 100 200 0 

-~ .- -_--- ___--.. 
___. -- -- -- 

0 0 10 B 
3 0 0 a 

rotal Direc 
Cost If) 

L) 
4 

14 
ti 

tJ I!) 

6,760 
12.474 

46 
8,100 

300 

-.-- 
18 60 

3 46 

82 
SC 

9oc 
25.00( 

-.. 
40.00( 

--.. 
2DOiJC 

5 4oc 
: 4oc 
t.u\c 

_ ..- 

Comments 

[[I22 23u 03GO 
1022 208 2200 
(1122 238 0360 
Ill.2 ml 22011 

I 

.I I t I Ill1 I.’ 
I EJ~I 1 1111!4 

[xl O2 1720 
(33 19 7274 

1022 236 03611 
133 02 1720 

(022 216 4050 

(022 208 2200 
1022 226 56OU 

Vendor quol’ 

--_-_ _ _... 

. 



NWS EARLE FEASlBlLlTY STUDY COLTS NECK, NJ 
StTE 26 ALT. 38 -IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION 9: ON-BASE DISPOSAL of CONTAMINATED SOILS 
NAW CLEAN CT0 027%; BLRE JOE NO.7452 
~C:\CLEAN\CTO279\DRFS\COSTI2&ALTX%WK 13 NOV 96 

Pl903Of4 

-itEACTtVE WALL CONSTRUCTKIN 

2) Slurry wall arid reactive wall construcltoo 
3) Reactive metal (- 70 CY] 
4) pea gravel (me dellvery) 

- 
MONlTbRlNG WEiiS INSTALLAnON -.,---_---_--.---I____ 

1) Dnller mobldemob 
2) Drilling 
3) Splrl barrel sampling 
4) Well inslallalion (9 wellslpiezorneters) 
5) Well development 
6) MISC , decon.. setups, security casings, elc. 
6) Oversrghl(1 geologirl) 
8) Mgmt coord 
7) OversIght ODCs. MBIE 

-- 
SHAKEDOWN PERIOD ACTIVITIES - -,.-- --... __.. . ._._________..____ 

1) Weekly water level iI chemical analyses 
2) Vendor consulting services 

- 
_ - 

- 

1 
1 
1 

a9 

1 
225 

45 
225 

36 
1 

120 
10 

1 

-- 
320 

4 

-. 

1 

r Unit Cost I$) I 
-.- ._--.- - -.-- -- -- 

Total Cost 0) I-Toial tiiiriicd 

C 000 21 00 0 00 0 00 

I 

0 1,969 

-. 
-. 

LS 

--. __. I - 

LF 
HR 
I.53 
HR 
t If? 
LS 

.-.... -- -_ . 
____~.-._ 

2.006 00 0.00 
2500 0.00 
15 00 000 
1500 000 

100 00 000 
3.000 00 0 00 

0 00 0 00 
0 00 0 00 
000 2,250OO 

__--__ 
0.00 0.00 
000 0.00 
0 00 0 00 
0 00 0 00 
000 000 
000 000 

2000 0 00 
3500 0 00 

0 00 0 00 

-. -- -.--. 
--.-- ._-.._ ---_ -. .._... 

2.m 0 0 0 
5.625 0 0 0 

675 0 0 0 
3.375 0 0 0 
3.600 0 0 0 

3,000 0 0 0 
0 0 2.400 0 
0 0 350 0 

0 2,250 0 0 

Comments . . . -.._- 

[02951616Ol 

'2.000 Hrslorrcal dat 
5,625 Hrslorical dat 

675 ll~slor~cal dal 
3.375 Illslorlcal da1 
3.600 I l~sto~~cal tldl 
3,000 tll5lollc;ll d‘il 
2.400 

350 
2.250 

--.... ---- .I_ -. .__- -. __.. _ 

-. ,. ooo- .- o,od-. --- -. --. -. . _ _ 
20.00 000 0 0 6,400 0 6,400 

2.00000 000 0 00 0.00 e.000 0 0 0 6.000 

. ..o.oo-- 

.-..... -_ _._. -. ___ - -. .- 
0.00 0.00 

__._ 
91.432 0 0 0 

I 
91.432 

I 
Vendor &IC 



NWS EARLE FEASIRILITY STUDY COLTS NECK. NJ 
SITE 26 ALT. 38 -IN-SITU TREATMENT (IN-SITU GROUNDWATER TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION R: ON-BASE OlSPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOD ND.7452 
[C:\C~EAN\C1027Y\DRFS\CDST\ZG-ALT3U WK 13 NOV 96 

Pago 4 of 4 

-.-. ..__ __.- -- _____ 
Dlract Cost Adjustment Facton 

Pw z YOE!.- ___ _ _ _. ___ .__ 
---‘-----‘.-----T --_-- _.-. ____ 
Safely Level D hlulbpher (5% of labor and &u@k& for non-Lev C acfrwfres) 
Safely Level C Mnlliplier (25% of labor and equipmenl. as lisled) 
S\fe ti hduslnal tiealltf U Safely Mumloring (3% of labor and eqcipmenl) 

__ _ _ _._. 
t!gNgb! pect Costs 

___ ._ _. 

Indiroct_Cort AdJrstment Factors 
Labor Overhead @ 120% (for field mgml. 6 home office, only) 
Field Conslruclion I.abor Overhead @ 60% 
Subconlracl Overbead @ 5% 
Tax on Mafenals @ 5% 
G B A @ 10% (on labor, eqtrrp., B mall’s ) 

Cort Adjustment Factors .-._- -_-_-._- ._-_ 
1995 lo 1996 Cost Correction Factor @ 4% 
City/Location Cost Adfuslmenl Facfor @ 21% (ref. 2) 

Engrneenng @ 6 % of Iota1 drrecf and indrrecl -.. .--_-. 
Prime Conlrad~~~Bi~~~~lal~~~s~h~~st 

Conhngency @ 10% 01 Total Cost 

Isub!o!i! B!!!E! B”d !!!d!rec! c!?r!L-. 

~d$riti~i&iikii%lndlrect~iZolts--- .--.- - -_---------.-- --- 

LTota! cosii. .- ------_.- ----___ . . 
- 

---.- 
Total Cost (9) 

Sub. Mat. Labor ----. Equlp .__ _. -. _ .._, ._ _ _.. 

g34.364 1 q&t! 1 yJ.O!KlI 4.401 

cl 0 2.754 220 
II 0 0 0 
0 0 1.653 132 

-. _. 
834 364 --:-- 13 658 _-I-.. 57.644 !?.6?’ 

0 0 41,llti 0 
0 0 12.496 0 

41,718 0 0 0 
0 6G3 0 II 
0 1,366 s.ru4 462 

-076 062 m_.-:-- t 5.707 ‘117&l 1 5.683 

35.043 628 4,690 203 

___.. .----- __- -__- __ 

‘&I Direct 
c9*t ifl 

LlfI/.fil J 

2.975 
0 

1,785 

9!2.273 

41.1 lb 
12.496 
41.71H 

fit13 
1.612 

~.qt5,69B 

40.5135 
213,339 

!,;L@+30! 

76.186 
126.960 

1 472.9G9 -F.... 

147 297 ._*. 

References used for cosl eslimates: 

1) Means Srte Work and Landscape Cosl Dafa, 1995. 14fh Annuaf EdItron. R S Means Co., Inc., Kingsfon, MA 
2) Environmenfal Rrslorafion: Assernbhes Cost Book, 1995. ECt 10s. Los Angeles, CA 

Comments ._ 



NWS Earle Site FS 
Site 26 - Altemauve 3 - In~&$~reatrr.ent 
Colts Neck, New Jersey 
0 8 M Analysis 
[C:\CLEAN\CTO279\DFFSiCfl%f@\OM26-3.WK4] 14 NOV 96 

Applies to both AlternatIves .:and 38 

Annual Costs 
“* 



Brown 8 Root Environmental I SJiC: :-. 1 F/jeer 1 --_ .-. .- ___ 
Client: Navv CLEAN File No. / By: LC 

Subject: Site 26. Alt. 3 - Assumpuons ana Cost ChecKed by: 1 
~ Basis. NWS Earfe FS. CT0 279 flTJ I”‘ 214 I iCi? 1 -.- 

Site 26 Alternative 3: In-Situ Treatment (Source Removal. In- 9;:~ Groundwater Treatment: !n.stitutiohaf 
Controls. ana Long-term Monitorrng) 

ASSUMPTIONS: 

i. Discount rate for net present worth calculation at 7% per OSWER Dipztive No. 9X5.3-20, June 

25, 1993. 

ii. Cost estrmating sources: 

ECHOS Environmental RestoratIon. Unit Cost Book and Assemblies Cost E-ok, Delta 
Technotogres Group, Inc. and Marshall 8 Swift, 1995. 

Means Hesvv Construction Cost Data, 9th eartion. R.S. Means Company, Inc., 1995. 

Means Site Work 8 Landscaoe Cost Data, 14th edition, R.S. Means Company, Inc., 1995. 

. . . 
III. Abbreviations: SF = square feet; CF = cubic feet: SY = 

feet; MSF = 1000 SF 
square yard: CY = cubic yard: ff = linear 

iv. Process leach tank of approx. 10 ft W x 10 ft L x 6 ft H, cinder block construction, top of tank 
approx. 8 in below ground surface. 

V. Permeable reactive wall selected as representative in-situ treatment technology. If in-situ 
treatment is selected as an interim or final remedy, then treatability studies wili be required to 
assess the effectiveness of the candidate process options (in-situ biodegradation, in-situ 
chemical degradation), and to evaluate operating parameters. 

vi. Discussions with Envirometal Technologies, Inc. of Gueiph, Ontario, Canada. ET1 is listed in the 
EPA VlSln 5.0 database. 

vii. All sizing of components are conceptual for the purpose of the Feasrbility Study, only. Actual 
sizes of reactive wall, slurry wall or sheet pile walls are to be determined based on results of pre- 
design Investigation. groundwater modeling, and treatability studies. 

CAPlTAL COST ITEMS: 

1. MobilizationlOemobilization Require portable communications, equipment mob/demob [lump 
sum], site utilities (elec./phone lines: connect to Building G&l), office trailer. 
drinking and decon. water, and sanitary facilities. 

Will require 

2. Personnel 8 equipment decon. facilities and services Establish trucktieavy equipment decon. 
pad, personnel decon. pad, clean water storage, spent water storage. 

3. Fuaitive Dust Control: 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down .5 acres per day, 
20 days per month [16 05 04131. 
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4. Leach Tank E,~caVatlOn: 

- Excavate 10 h x 10 ft x 1 f-t (3.7 CY - 4 Cv) c* soils Overlying process leach tank. Stockpile 
onsite for oacnfill: !wnrch are prooabty uncontamrnated basea on RI sampiing results. 

- Remove standing iiquids and sludges from the tank. Approx volume unknown. A,sume all up 
to 100 gallons would be sent to off-site TSDF. 

. Excavate process ieach tank (approx. exterior dimensrons Of 6 fl H x 10 ft L x 10 ft w), which is 
composea of cinder blocks. and lift to surface. Total volume Of concrete materials t 4 walls x 16 
ftx6ftx8in = 16OCF=6CY. 

. Decon. leach tank rubble: high pressure spray, steam. and surfactant wash 3 times. Collect 
rinse water for offsite disposai. Total SUrfaCe area requrnng decon. - 4 walls x 2 sides x 6 fl H 
x 10 FT W = 480 SF. Once aemolished, assume double SunaCe area - 960 SF. 

5. 

- 3 times steam clean - 2880 SF @ 138 SFiHR [33 17 08121 8 equrp/matls. labor Q 21 HR 
17 08241. Total rinse water Q SGPM @ 21 HR = 6300 gal. 

133 

Rubble Oisoosal: 

- perform wipe samples to determme action for rubble. Assume 20 wipe samples required, and 
analyses. 

Option A: Send decontaminated demolished leach tank rubble to off-site disposal facility, if r”\ 
contaminants remarn in concrete materials. 

Option B: Send to Site 4 landfill for consolidation, if wipe samples do not reveal contamination. 

6. Contaminated soils disoosal: 

- Assume soils surrounding and below process leach tank are likely contaminated by TCE and 
other solvents. Assume that up to 1 foot thick surrounding reach tank, and soils from the bottom 
of the tank to the water table are TCE-contaminated. 

Total assumed cant. soil volume = 12 ft L x 12 ft W x 3 ft D = 432 CF = 16 CY. Probably 
would remove up to 20 CY total during excavation. 

7. Field confirmatory analvses: to verify or confirm that desired PRG ievels (concentrations) have 
been achieved through excavation. 

Use 1 sampler @ 10 HR collecting 25 samples, send for VOCs analyses. 

8. Backfillina of Process Leach Tank Area 

- Backfill with common fill materials. Assume that material available from on-base sources, only 
fill handling costs involved. Estimated void volume - 12FTx12FTx15FT=2160CF=80~y 
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9. Treatabilitv Studies 

10. 

11. 

12. 

13. 

14. 

r- 

- To prepare 1 bencn-scale treatability study, need to Collect GVOUI’ICI water sampies and ship to 
vendor. Assume 1 treatability stuay requtred. 525000 eacn. Samprlng 2 people @ 10 HR @ 
$2O/HR w/O O&P + 5500 OOCs. snIppIng. 

- If multiple treat. studies need to be performea to assess different rreatment technologies, then 
total cost of bench-scare wlil increase accordingly. 

Pre-Desian lnvestioatlon 

- Will require hydrogeologic evaluation, and sampling and analysis Of groundwater and aquifer 
matenals. Assume 940000 to periorm fieid tests. sampling, data reauction, and interpret results. 

Groundwater modelinq 

- Obtain consulting engmeer to asstst rn design of impermeable and reactive walls @ S 20000 
- Perform computer modeling for 20 days. 1 modeler @ S301HR a 9 HF!fday @ 20 days, g 
computer usage of SlOIHR @ 7 HRfday @ 20 days, & SlOOO ODCs for repon prep. 

Reactive wail construction 

Actual design and configuration of slurry wail and .reactive wall dependent on results of 
treatability study, hydrogeoiogic investigation, computer modeling, and engineering design. For 
FS purposes, will estimate order of maonitude construction costs developed by vendor for an 
actual full-scale construction In Kansas. 

Reactive wall location will be near leading edge of TCE plume. Excavation spoils are therefore 
unlikely to be heavily contaminated. Excavated soils from the trenCn can be stockpiled and used 
for backfilling the process leach tank excavation. 

- Specialty construction team moollization: assume at - $20000 
- Assume Installation of 1000 LF of sluny wail @ 2 FT W x 25 FT H. 
- Assume excavation of trencn of 40 FT Lx 4 FT W x 25 FT 0. 
- may neea to dewater at 10 feet below ground surface. 
- Rough esrlmated construction costs of $450000 

Reactive wall materials 

- Iron filings: assume reactive wall size 40 FT L x 3 FT deep x 15 FT H = 1800 CF = 67 CY. 
Estimated cost to purchase = $100,000, based on data provided by technology vendor. 

- Pea gravel: Assume 40 I? L x 4 ft deep x 15 fl H = 2400 CF = 89 CY 

Monitorina wells/piezometers installation 

- Install 9 new groundwater and process monitoring wells/piezometers within and downgradient of 
interpreted plume location. 9 wells @ approx. 25 feet lengths each. 
- Used cased drilling techniques, since sandy aquifer difficult to drill with augers. Install 5 ft or IO 
R screens at bottom of well, or where highest VOCs detected. Drilling and monitoring well 
construction rate of 25 ft/day. Well development of 4 hr/well. Est. 1 week mob/demob driller, 
drilling, and installation. 
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15. Shakedown Period Activities: 

16. 

- Assume for 4 months period after reactive wall inStailatiOn. Will monitor groundwater and water 
levels weekly to assess progress and effectiveness. Will require water levels measurement, 
sampling of groundwater for field screening of VOCs and metals analysis. record field data, 
prepare repcns. Assume 2 samplers @ 10 HR @ S2OiHR w/O O&P, & ODCS 8500. Assume 
vendor representative would need to review results, provide interpretation @ $2000 per month. 

License Fee: 

. Driller mao/demoo @ S2COO 
- %25&F drilling, $lS/LF werl construction 
- 51 S/split spoon sample 
- $lOO/hr well develop. up to 4 hOUrS ea. 
- Misc. - decon.spoons. drums. sranaby, erc. = S 3000 

- 1 geologw oversight for 12 days (inc. prep. & travel) @ 10 hrlday @ t331hr w/overhead & 
profit. S126lday M&IE G 10 days, SlOOO OCCS/PID. sU!Wiies. 
- Mgmt coord. 10 ht @ SSO/hr 
- Oversrght subtotal = 95185 = j5200 

- 6 compliance monitoring wells and 3 process monitoring wells would be incorporated into 
reactive wall during construction. 

I To use technology, wilt need to pay 15% of COnstrUctiOn COstS as part of licensing of 
technology for use. 

LONG-TERM 0 & M ITEMS: 

1. Lana-term annual aroundwater monitorina: 

I. For years t - 5 onlv. 

- Sample 15 monitoring wells. 5 QC samples for compliance monitoring. Total 20 samples 
annually. Sampling and analysis for site-specific contaminants: VOCS 

Labor: 1 sampiing event/year. 

- GW sampling 2 people @ 10 hr/day @ 4 days (add 8 hr each for preplmobldemob.) t 96 hr 
annually. 
- Sampling = 96hours @ S60/hr (w/overhead 8 profit) = 3 5760 
- Proj. mgmtlcoord. = 20 hours/year @ SBO/hr (w/O&P) = 61600 
- Annual: add $6JQ M&E; ODCs 8 supplies @ $400: & shipping @ 9400. 

Total = $8760 annually 

Estimated analvtical costs: 

- VOCs (EPA Method 624) $324/sample @ 20 samples/yr = $I 6480 $6600 = 

K---i \ 
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ii. For vears 6 - 3C onrv. 

- Sample 6 monltorrng wells. 3 QC samples for compliance monitoring. Tr,tz,l 9 samples 
annually. Sampilng ana anaiysls for site-specrfic contaminants: VOCs 

Labor: 1 sampling event/year. 

- GW sampling 2 people @ 10 hr/day @ 2 days (add 8 hr each for prep.imobldemco.) o 52 hr 
annually. 
- Samptlng z 52hours @ $GO/hr (w/overhead & profit) = S 3120 
- Proj. mgmt/coora. = 20 hours/year @ f80/hr (wiO&P) = 51600 
- Annual: add 9300 MBIE. ODCs & supplies @ $200: 8 shippmg @J 5200. 

Totat z 55420 annually 

Estimated analvtical costs: 

- VOCs (EPA Method 624) S324/sample @ 9 samples/yr = S 2916 = $2900 

2. Process monitorina 

Perform monthly water level measurements and field GC screening of groundwater samples 
obtamed from 9 process monitoring wells (embedded in. reaaive wall). Also measure pH, 00, 
temp., etc. Would require 2 people @ 10 HR Q 2 days @ $60/HR, $400 M&E. 8 $600 
ODCtisupplies (GC, comb. meter, etc.). 

- cost - S3400fmonth or S40800/year 

3. Repomng of results: data review and report prep. @ 50 hrlyr @ $70 = $3500, add SSOO ODCs. 
Total = $4ooo 

4. Per recommendations of vendor. the permeable metal wall matrix should be mechanically 
agitated to disrupt precloirate bridging that may form. and is likely to be requrre once every 5 to 
10 years. Assume 1 week field crew time with auger drill rig would be adequate to agitate the 
reactive metals medium. Worst case scenario: need to replace the reactive wall. 

- Chill rig mob. @ $400 
- Drill rig rate @ S14251day @ 5 days 
- Misc. drilling Items: St000 
- Geologist oversight: 50 HR @ $GO/HR + S 500 ODCs 
- Vendor consultant @ St 000 

- Subtotal = $13025 

5. 5-year reviews at 200 LOE @ S70Ihr. Approx. St 500 ODCs. Total = S 15500 uer event 
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PRESENT CAPITAL O&M 5-Y EAR PHESENT 

YEAR WORTH COSTS COSTS COSTS WORTH 
FACTOR ($ 000s) ($ 000s) ($ 000s) ($ 000s) 

0 1 .ooo 712 71x1: 

1 0.935 215.74 2Ol.Cj 

2 0.873 215.74 188.44 

3 0.816 185.30 151.26 

4 0.763 185.30 141.36 
5 0.713 185.30 15.5 143.17 

6 0.666 185.30 123.47 

7 0.623 185.30 115.40 

8 0.582 185.30 107.85 

9 0.544 185.30 100.79 

10 0.508 185.30 15.5 102.08 
11 0.475 185.30 88.03 

12 0.444 185.30 82.28 
' 13 0.415 185.30 76.89 

14 0.388 185.30 71.86 

15 0.362 185.30 15.5 72.78 

16 0.339 185.30 62.77 
17 0.317 185.30 58.66 

18 0.296 185.30 54.82 
19 0.277 185.30 51.24 

20 0.258 185.30 15.5 51.89 

21 0.242 185.30 44.75 

22 0.226 185.30 41.82 

23 0.211 185.30 39.09 
24 0.197 185.30 36.53 

25 0.184 i85.30 15.5 37.00 
26 0.172 185.30 31.91 

27 0.161 185.30 29.82 
28 0.150 185.30 27.87 
29 0.141 185.30 26.05 
30 0.131 185.30 15.5 26.38 

w-v.. --Ce-..-..,A--. * 1,. A.... m-L 
iUIHLPKt~tN1 VVUKlH= x5.1uu.u/t5 

f---x 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 
-\ / 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 4A - EX-SITU TREATMENT (GROUNDWATER EXTR. 5 TRTMT.. SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
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I 
Item ..--- . . --- 

MOBILIZATION/DEMOBILlZATlON 
i)Portable%%nica ~rii%ji$iii%iiii--~ 
2) Eauioment Mobilization/Demobilization 
3j Siie Utility Hook-ups (elec., phone, etc.) 
4) Site Utilities 
5) 2 trailers 
5) 1 Pick-up Truck (rental) 

I ---- PERSONNEL AND EQUIP. DECON. FACILITIE .- -------..- -“-.----~--- ____-_-_ 
1) Truck/Heavy Equipment Decon Pad 

a) Excavate 8 grade area (40’ x 50’) 70 
b) Compact area (40’ x 50’) 75 
c) Curb & splash guard (poly 8 lumber) 1 
d) Steam cleaner, pumps, hoses, sprayers, etc. 1 

2) Decon Water (1000 gallmon) 1,000 
3) Clean Water Storage Tank 1 
4) Spent Water Storage Tank 1 
5) Personnel Decon. Trailer 1 
6) PPE rolloff cont. 1 

-.. 

__---- 

Qty 

\ND SE 

200 
200 

25 

__. 
UPPOR -- 

20 
20 

5 
80 
40 

I 
1 --- 

-7 
Umt -._._ 
--- 
SET5 

LS 
LS 

MO 
MO 
MO 

S!b- Mat Labor Wk --.: _....._. -- _____ Sub Mat _. ----A--.---:..- 
-.--.-_ 

400.00 0.00 0.00 0.00 
5,ooo.oo 0.00 0.00 0.00 
3,ooo.oo 0.00 0.00 0.00 
4,ooo.oo 0.00 0.00 0.00 
4,ooo.oo 0.00 0.00 0.00 

500.00 100.00 0.00 0.00 

!VlCf .-_-_ 

CY 
CY 
LS 
MO 
GAL 
EA 
EA 
MO 
MO 

--- --. .-._._. - -_.._ _~ 

0.00 0.00 0.70 0.70 
0.00 0.00 0.11 0.36 
0.00 1 ,ooo.oo 500.00 200.00 

1 ,ooo.oo 0.00 100.00 0.00 
0.20 0.00 0.00 0.00 
0.00 1,500.00 300.00 0.00 
0.00 2,500.oo 400.00 0 00 

2,500.OO 0.00 200.00 0.00 
700.00 0.00 0.00 0.00 

-.- 

K 
HR 

--- -.-. 
0.00 0.00 35.86 0.00 
0.00 0.00 30.00 0.00 
0.00 0.00 25.00 0 00 

-_-. 
--- -- 
HR 0.00 0.00 45.00 0.00 
HR 0.00 0.00 30.00 0.00 
HR 0.00 0.00 35.00 0.00 
HR 0.00 0.00 30.00 0.00 
HR 0.00 0.00 12.38 0.00 

-- 
-- 

El 
M( --... 

0.00 2500.00 0.00 0.00 
0.00 0.00 1160.00 1292.80 ---.-.-~---._~___-- ___.__ 

-.- 
Unit Cost ($) 

-- --. -_.- __ 
Total Cost (S) ~Total~l%&l 

--... -___ -______-_- -__.... 
800 0 0 0 866 

5,000 0 0 0 5,000 
3,000 0 0 0 3,000 
4,000 0 0 0 4,000 
4,000 0 0 0 4,000 

500 100 0 0 600 

- - __.. _..._. - ._._ _._-.--.-. -. ____ 
-... ._---.. -__.----. _-_-_ 

0 0 49 49 98 
0 0 8 27 35 
0 1,000 500 200 1,700 

1,000 0 100 0 1,100 
200 0 0 0 200 

0 1,500 300 0 1,800 
0 2,500 400 0 2,900 

2,500 0 200 0 2,700 
700 0 0 0 700 

_ _ .- __.. __-.. -__-. .-_ _ 
-- ____I ____..~~--.. 

0 0 7,172 0 7,172 
0 0 6,000 0 6,000 
0 0 625 0 625 

- -- --.. __- ._ . . _ . 
__~--.._____. 

0 0 900 0 9bd 
0 0 600 0 600 
0 0 175 0 175 
0 0 2,400 0 2,400 
0 0 494 0 494 

__-.. ~.. .~___.. - 
.- ~... 

0 2,500 2,530 
0 0 1.16: 1.29: 1 2,45-i 

Comments 

--__ _. .--. 

Historical dat: 
Historical datz 

Historical dak 

_ 

022 242 20201 
022 226 6200) 

HistorIcal dat: 

3000 Gallon 
5000 Gallon 

Vendor catalog 
Historical dab 

.-__. . 

___- 

-_l__-- 
-. .__.- 
l$,OOO gal 

I8 03 (t4:,,, .-_.. - 
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LEACH TANK EXCAVATION 
soils&m 

2j Haul soils 50 fl to st&kbile 
2) Excavate leach tank concrete blocks 
3) Haul 50 fl to decon. area 
4) Decon. rubble [3 steam cleaning rinses] 
5) Steam cleaning - elec., detergent, water, labor 
5) Wipe samples 
6) Decon. rinse water disposal 

4 
4 
6 
6 

2,880 
21 
20 

6,300 

2j Confirmation sampling 
3) Sampler 

1) Backf~h%i%%f~aterial 
2) Compact materials, 6” lifts 

i~p&~iiZ&Z-- 
2) air stripper and carbon adsorption treat. studies 

-.. --_ -. --~---__-..-- _I 
PRE-DESIGN INVESTIGATION _ ____ ~--- .-.- .----,- -.---.-.-----~~..~ 

1) Aquifer test and charactenzabon 
I--- 

i 

TREATMENT SYSTE-@----‘- _..~.__-- _.-- -_ ------ 
1) Clear and grade area 
2) Place concrete pad (25 ft x 35 R x 8”] 
3) pre-engineered bldg for treat. syst. [ZO ft x 30 
4) Connect utilities [elec. hookups] 
5) 1000 gal poly equal. tank 
6) Hardness removal - ion exchange tanks 
7) Low protile air stripper 
8) Blower starter, controls, and panel 
9) Piping, valves, connecton 
10) Lighting 

1 
22 

600 
1 
1 
1 
1 

: 
1 

-- 
Unit Cost($) 

Sub. Mat. Labor _ __--- - --_ -.- ._ Equip 

_ ~_-. _- ..-. .-_- --. 
CY 0.00 0.00 1.06 1.24 
CY 0.00 0.00 0.51 0.51 
CY 0.00 0.00 1.06 1.24 
CY 0.00 0.00 0.51 0.51 
SF 0.00 0.05 0.24 0.00 
HR 0.00 4.64 20.03 0.22 
EA 324.00 0.00 15.00 0.00 

GAL 1.98 0.00 0.00 0.00 

_..____.._._ -_I___-._c-----_-.. 
_.....~ __ .-.___---.. 

CY 0.00 0.00 1.06 1.24 
EA 324.00 0.00 0.00 0.00 
HR 0 00 10.00 20.00 0.00 

_ ._. .__. - ..___ ._..__~ ..-... ---.._-.-___ 
-. .__________~..^... 

CY 0.00 0.00 0.51 0.42 
niles 3.46 0.00 0.00 0.00 

CY 450.00 0.00 0 00 0.00 

__.- .._, .__-.-_ __._- ._..... 
- _~_. _. -~.-____.-.- 

CY 0.00 0.00 0.51 0.51 
CY 0.00 0.00 0.21 ’ 0.42 

__. ____--__-- ____ __. .__.. ..- 

HR 0.00 25.00 20.00 o.od 
EA 10.000.00 0.00 0.00 o.oc 

.-..-..- 
- ._ - -._-- .-.-- -.-.~.-. 

LS 40,000.00 0.00 0.00 0.06 

_. _-__...- ..--- ---- --.-.-___- 
.___ -.-. __~ ,.... - 

LS 2,ooti.oo 0.00 0.00 0.00 
CY 0.00 8.01 3.90 12.00 
SF 0 00 54.00 0 00 0.00 
LS 2,ooo.oo 0.00 0.00 0.00 
EA 0.00 800.00 0.00 0.00 
EA l,OOO.OO 0.00 0.00 0.00 
EA 15,OOO.OO 0.00 1 ,ooo.oo 0.00 

s 5,ooo.oo 
LLS 5,ooo.oo 

0.00 0.00 0.00 
0.00 0.00 0.00 

LS 2,ooo.oo 0.00 0.00 0.00 

__ _.. _ . ---~.. -.- 

___- ___. -.. ..---..--- _.-. --..- 
Total Cost (S) 

Sub Mat Labor Equip e--L_- -.-2---- _.... - 
__.- __-. --. .- .-- 

0 0 4 5 
0 0 2 2 
0 0 6 7 
0 0 3 3 
0 143 677 0 
0 97 418 5 

6,480 0 300 0 
12,474 0 0 0 

-.__. _.- __.- __... ..--- .._ 
-_-..-~_-.__ .-.-.-- 

0 0 21 25 
8,100 0 0 0 

0 100 200 0 

I __ ._.._. - . . . . . ..__. - ._.. ..--.. - . . 
__.~_.. .- .-.. ___- 

0 0 10 8 
1,211 0 0 0 
9,000 0 0 0 

____, ..__ __-._I_-._~.. 
_.-..- ._--_ ____-- 

0 0 41 41 
0 0 17 34 

_____-..- -.-.__.. .-.-... 
-__---..~. 

0 500 400 C 
10,000 0 0 C 

___. --__- . II-_ ..- ___. -.. 
_._ -_ ~~I__.-- ..--. 

40,000 0 0 a 

___ - _._ .._.__.._ __ _._..__... -. ..- . ..__. 
-_ .~ 

2,000 0 0 0 
0 173 84 259 
0 32,400 0 0 

2,000 0 0 0 
0 800 0 0 

1,000 0 0 0 
15,000 0 1,000 0 

5,000 0 0 0 
5,000 0 0 0 
2,000 O- 0 0 

-.-. . 

..-_. .-... 

rotal Direc 
cost (6) __---- - - 

-9 
4 

14 
6 

819 
520 

6,780 
12,474 

___. _ 

_-.. 

46 
8,100 

300 

_~..__ 

18.60 
1211.00 
9000.00 

_-. . 
- . 

82 
5c 

.__I .- 

9oc 
10,ooc 

2,ooc 
51E 

32,406 
2.000 

800 
1,000 

16,000 
5.000 
5,000 
2,000 

--._ _.- 

---..-- .-- 

.._. -.. . . . . -. -. / 
/ 

[033 172 4ETC: 
/33430131{ 

Vendor dat 
Vendor dat 
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OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS; 7 extt. wells at plume edge, 7 wells at plume center 
NAVY CLEAN CT0 0279; BCLRE JOB NO.7452 
[C:\CLEAN\CT0279\DRFS\COSTREV\264Ev3,WK4] 26 JUN 97 

Page 3 of 4 --_-~- 
I TREATMENT SYSTEM (cont.) . ------c__- 
I I) Vapor phase carbon [400 lb units] 
12) Liquid phase carbon [ 1050 lb unit] 

INSTALLATION 

2j Drilling [IO” dia borehole] 
3) Split barrel sampling 
4) Well casing [4” ID] 
5)Well screens [4” ID PVC] 
6) Filter pack 
7) Annular seals 
5) Well development 
6) Misc., decon., setups, security casings, etc. 
7) Pumps (14 & 1 standby) 
8) Piping 8 connections to treatment system 

GALLERY 
I~Excavate~enchflOOOF~Lx 2FTDx2FTV 
2j Backfill wilh soil - 
3) Excavate area 100 ft x 100 fl x 4 ft D 
4) Place 2 fl of gravel 
5) Install 4 in. dia perf. PCV pipe 
6) Backfill with soil 

-__ 

t. 
MONITORING WELLS INSTALLATION -- 

I) Driller mob/demob Iincluded in above] 
2j Drilling 
3) Split barrel sampling 
4) Well installation (4 wellslpiezometers) 
5) Well development 
6) Misc., decon.. setups. security casings, etc. 
6) Oversight (1 geologist) 
8) Mgm! coord. 
7) Oversight ODCs, MBIE 

1) Weekly water level 8 chemical analyses J 

6 
6 

--.. 
1 

350 
70 

280 
70 

140 
280 

56 
1 

15 
1 

148 
I40 

i ,482 
741 

2,200 
741 

0 
100 

20 
100 

16 
I 

60 
10 

I 

2 
320 

1 

- 
1 

_-. 
Unit Cost(t) 

Sub Mat Labor EquiQ. __ .~--z------~L_--- 

-.- ----.-- 
EA 2,987.OO 0.00 0.00 0.00 
EA 4,168.OO 0.00 0.00 0.00 

--Es 2,ooo.oo 0.00 0.00 0.00 
LF 51 .oo 0.00 0.00 0.00 
EA 15.00 0.00 0.00 ’ 0.00 
LF 13.58 0.00 0.00 0.00 
LF 15.93 0.00 0.00 0.00 
LF 24.47 0.00 0.00 0.00 
LF 25.00 0.00 0.00 0.00 

HR 100.00 0.00 0.00 0.00 
LS 8,000.00 0.00 0.00 0.00 
EA 0.00 650.00 300.00 0 00 
LS a,ooo.oo 0.00 0.00 0.00 

-.____ _..- 
--- 

CY ; 0.00 3.75 2.38 --- 1.37 
CY 0.00 0.00 0.61 0.61 
CY 0.00 0.00 0.61 0.61 
CY 0.00 11.68 I.72 1.56 

F 
C’Y 

0.00 0.70 1.41 0.00 
0.00 0.00 0.61 0.61 

-- 
LS 2,ooo.oo 0.00 0.00. 0.06 
LF 25.00 0.00 0.00 0.00 

’ EA 15.00 0.00 0.00 0.00 
LF 15.00 0.00 0.00 0.00 

HR 100.00 0.00 0.00 0.00 
LS I .ooo.oo 0.00 0.00 0.00 

HR 0.00 0.00 20.00 0.00 
HR 0.00 0.00 35.00 0.00 
LS 0.00 2,250.oo 0.00 0.00 

j ,. : :...: 

HR 0.00 0.00 20.00 ““’ 0.00 
EA 0.00 2,ooo.oo 0.00 0.00 

LA 15,000.00 0.00 .. 0.00 : 0.00 

~--- 
Total Cost (f) 

Sub Mat Labor Eguip ---‘-A-.---.-- 
___.__ .- .._. .-. .__- ~.-. 

17,922 0 0 0 
25,008 0 0 0 

2,000 0 0 0 
17,850 0 0 0 

1,050 0 0 0 
3,802 0 0 0 
1,115 0 0 0 
3,426 0 0 0 
7,000 0 0 0 
5,600 0 0 0 
8,000 0 0 0 

0 9,750 4,500 0 
8,000 0 0 C 

___ __.. -_.-__ -..- . ___- 
-__ 

0 555 352 202 
0 0 90 9c 
0 0 904 904 
0 8,655 1,275 1,15E 
0 1,540 3,102 c 
0 0 452 4% 

I__-- 
-. --. 

0 0 0 C 
2,500 0 0 C 

300 0 0 C 
1,500 C 
1,600 x 8 C 
1,000 0 0 C 

0 0 1,200 C 
0 0 350 C 
0 2,250 0 C 

.- 
_- 

0 0 6,400 C 
0 2,000 0 C 

15,000 .. 0 
.‘, 

0 C 

_. ._ 
17,922 
25,008 

_- 
- - 

2,000 
17‘850 

1,050 
3,802 
1,115 
3,426 
7,000 
5,600 
8,000 

14,250 
8,000 

__. 
___-. 

1,110 
iai 

I ,808 
11,065 

4,642 
904 

__. 
-.- 

0 
2,500 

300 
1,500 
1,600 
1,000 
1,200 

35c 
2,250 

-.__-- 
-.. 

6,400 
2,000 

15,000 

__.. - -_.__ 
1 

Comments --___.-- 
__._._-.. ---. 

(33 I3 1908 
[33 I3 2011 i 

13323 

Historical dat 
(33230115 
[33 23 0212 
(33 23 
133 23 

II33 I 

I403 
1803 

;022-0i 
:022 208 2000 
[022 242 2000 

(17 03 0430 
[027 166 2000 
[022 208 2000. 

^... -. --..- -- ..- 
Historical data 
Hisiorical data 
Historical data1 
Historical da!aI 
Historical dat 
Historical dal 1 

I 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 4A - EX-SITU TREATMENT (GROUNDWATER EXTR. 8 TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS; 7 extr. wells at plume edge, 7 wells at plume center 
NAVY CLEAN CT0 9279; B&RE JOB NO.7452 
[C:\CLEAN\CTO~~S\DRF~\COSTREV\SB-~EV~.WK~] 26 JUN 97 
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E%E?lotal 
Direct Cost gustment Factors ----_ --7. --__. ---- 

Safety Level D Mulbplier (5% of labor and-&$pm&Q, for non-Lev. C activities) 
Safety level C Multiplier (25% of labor and equipment, as listed) 
Site & Industrial Health 8 Safely Monitoring (3% of labor and equipment) ._-.. 

@&total Direct Costs . . . ..__ ______.A_ ---- 

Indirect Cost Adjustment Factors --.-- --_.-- - 
Labor Overhead t@-m(foriield mgmt. 8 home office, only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials @ 5% 
G & A @ 10% (on labor, equip., & matl’s.) 

- . 
@mtotal Direct and I&%%%~~-- _--_ ---_-.-- 

-_ -~_ Cost Adjustment Factors 
1995 to 1996 Cost Correct-or @ 4% 
City/Location Cost Adjustment Factor @ 21% (ref. 2) 

Engineering @ 6 % of total direct and indirect -.., ..-- ~--.-..-----~ 
Prime Contractor Fee @ 10% of Total Adjusted Cost 

Contingency @ 10% of Total Cost 

-- 
@@ted D!rect and Indirect Costs 

potal Costs -_-- 

~... ___ _.., ~.__ .-.. - .._. -.-.. .-._. 
Total Cost (S) 

Sub. Mat. Labor Equip ~----.. --_. -.----- ._-- -._ 
- .-.. . 

263 638 1 66 562 r 42 892 1. j,T$? .___ I.- _- ..-_I- _... --_‘_ 

0 0 2,145 238 
0 0 0 0 
0 0 1.287 143 

----. 
263 638 --66 562 -.@t~ 037 5-600 --!--. -_!- -_.-.I _- _!L 

0 0 22,040 0 
0 0 14.715 0 

13,162 0 0 0 
0 3,328 0 0 
0 6,656 4,504 500 

276 820 -- 76 547 86,296 5 500 ---! __..,^ .! .__-.-_ __... -!- 

11,073 3,062 3,452 220 

---.-. _--. - -..-- 
287,893 79,608 09,747 5,721 

r ‘otal Direct 

C!E! (6). 

377,855 

2,383 
0 

1,430 

38; ,667 

22,040 
14,715 
13,182 

3,328 
11,660 

-..- 
446,592 

17,007 
93,784 

558 ia? ----! -" 
33,491 
55.81E 

647 4gq -----1--I 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition, R.S. Means Co., Inc., Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 

Comments 
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NWS Earle Site FS 

Site 26 -Alternative 48 - Ex-Situ Treatment 

Colts Neck, New Jersey 

Present Worth Analysis 
[C:\CLEAN\CT0279\DFFS\COST\PW26-4v3.WK41 26 JUN 97 

PRESENT CAPITAL O&M 5-Y EAR - PRESEN.: 

YEAR WORTH COSTS COSTS COSTS WORTH 

FACTOR ($ 000s) (rs 000s) ($ 000s) ($ 000s) _.*. -- 
0 1 .ooo 695 695.15 

1 

2 
3 
4 

5 
6 
7 

8 

9 
10 
11 

12 
13 
14 

15 
16 

17 
18 
19 

20 

21 

22 
23 

24 

25 
26 

27 

28 
29 
30 

0.935 

0.873 

0.816 

0.763 

0.713 
0.666 
0.623 

0.582 

0.544 
0.508 
0.475 

0.444 - 

0.415 

0.388 
0.362 

0.339 
0.317 

0.296 
0.277 
0.258 

0.242 
0.226 

0.211 

0.197 

0.184 
0.172 

0.161 
0.150 
0.141 
0.131 

214.94 
214.94 

184.50 

184.50 

184.50 
184.50 

184.50 
184.50 
184.50 
184.50 

184.50 

184.50 

184.50 

184.50 

184.50 
184.50 
184.50 

184.50 

184.50.. 
184.50 
184.50 

184.50 

184.50 

184.50 

184.50 
184.50 

184.50 

184.50 
184.50 

184.50 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

200.81 

187.74 

150.61 

140.75 

142.60 

122.94 
114.90 

107.38 

100.36 
101.67 

87.65 

81.92 

76.56 

71.55 

72.49 
62.50 
58.41 

54.59 

51.02 
51.68 
44.56 

41.64 

38.92 
36.37 

36.85 
31.77 

29.69 

27.75 
25.93 

26.27 

TOTAL PRESENT WORTH = $3,073,097 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



, NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 48 - EX-SITU TREATMENT (GROUNDWATER EXTR. 8 TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION B: ON-BASE DISPOSAL of CONTAMINATED SOILS; 7 extr. wells at plume edge, 7 wells at plume center 
NAVY CLEAN CT0 0279; B8RE JOB NO.7452 
[C:\CLEAN\CTO279\DRFS\COSTRE’A26-4Ev3.WK4] 26 JUN 97 

Sheet 1 of 4 

2) Equipment Mobilization/Demobilization 
3) Site Utility Hook-ups (elec., phone, etc.) 
4) Sile Utilities 
5) 2 trailers 
5) 1 Pick-up Truck (rental) 

PERSONNEL AND @JlP. DECON. FACILITIES _____ -- _--_ ---.-- 
--- 1) Truck/Heavy Equrpment Decon Pad 

a) Excavate 8 grade area (40’ x 50’) 
b) Compact area (40’ x 50’) 
c) Curb 8 splash guard (poly 8 lumber) 
d) Steam cleaner, pumps, hoses, sprayers, etc. 

2) Decon Water (1000 gallmon) 
3) Clean Water Storage Tank 
4) Spent Water Storage Tank 
5) Personnel Decon. Trailer 
6) PPE rolloff cont. 

I- . _ ._.~ ~. 
-- .SlTE -MANAGEMENT STAFFING ._ _..___ --------- 

1) Task manager 
2) Site supervisor/foreman 
2) Site safety officer 

..~-.~- __.____ -~.--- .-.. I--...-.--- OME OFFICE PROJECT MANAGEMENT AND ! 
1) Project manager 
2) Project administrator 
3) Health and Safety director 
4) Procuremengsubcontracting 
4) Clerical support __ .~__~____ 

SITE PREPARATION .-_--- 
Fugitive dusts control (water tank) 

12) Spray from tank truck 

ND SERVICE 

70 CY 
75 CY 

1 LS 
1 MO 

1,000 GAL 
1 EA 
1 EA 
1 MO 
1 MO 

___. . . 
__. -.. .-. 

200 HR 
200 HR 

25 HR 

_~-_ --- 
PPORT __-__- 

20 HR- 
20 HR 

5 HR 
80 HR 
40 HR 

- -. - _- 

I iz 

’ Mr 

_.__ 
Unit Cost ($) 

-------i~l~~i~$,---- 

__ ._- ---. --- ---~-.~ -- 
Sub. Mat Labor Equip. -A.---,-- Sub -- Mat Labor Equip --L __.-.-_ L-. -_--...--- - -. 

-_ _____ _. ~.._~-.. _I____--..- 
400.00 0.00 0.00 0.00 800 0 0 0 

5,ooo.oo 0.00 0.00 0.00 5,000 0 0 0 
3,ooo.oo 0.00 0.00 0.00 3.000 0 0 0 
4,ooo.oo 0.00 0.00 0.00 4,000 0 0 0 
4.000.00 0 00 0.00 0.00 4,000 0 0 0 

500.00 100.00 0.00 0.00 500 100 0 0 

-___.._... _.._._ - .-. _c_ ._.__.._ I__.._ __....... ,.__ -__ .- ..--.-. -. .-.-_-..I_. 
_.... -_.- ----___--. ---.. ~.. ----. 

0.00 0.00 0.70 0.70 0 0 49 49 
0.00 0.00 0.11 0.36 0 0 8 27 
0.00 1.000.00 500.00 200.00 0 1,000 500 200 

1‘000.00 0.00 100.00 0.00 1,000 0 100 a 
0.20 0.00 0.00 0.00 200 0 0 0 
0.00 1,500.oo 300.00 0.00 0 1,500 300 0 
0.00 2,500.oo 400.00 0.00 0 2,500 400 0 

2,500.oo 0.00 200.00 0.00 2,500 0 200 0 
700.00 0.00 0.00 0.00 700 0 0 0 

_. _. ___...-. ___- ..--.----;-.. _ ..----__ -- __--- 
_._. -..____-_l_l-._- -. - ~~-.. --.----. -~- 

0.00 0.00 35.66 0.00 0 0 7,172 0 
0.00 0 00 30.00 0.00 0 0 6,000 0 
0.00 0.00 25.00 0.00 0 0 625 0 

_-_~.-_.-__ . .._ ----- ______..___ .-_-__.__ __... ----. 
-__.- _..... I__ -~--.. -- .. 

0.00 0.00 45.00 0.00 0 0 900 0 
0.00 0.00 30.00 0.00 0 0 6U0 0 
0.00 0.00 35.00 0.00 0 0 175 0 
0.00 0.00 30.00 0.00 0 0 2,sco 0 
0.00 0.00 12.36 0.00 0 0 SGJ 0 

~-- .._ __I._II_-. - --__- 
.-. ---- -- 

0.00 2500.00 0.00 0.00 0 2,330 r 

rotal Direcl 

!??st 111.. 
. _ ._ 

-_. .._...- ~. 
800 

5,000 
3,000 
4,000 
4,000 

600 

96 
35 

1,700 
1,100 

200 
1.800 
2,900 
2,700 

700 

__-. 
-L_- 

7,172 
6,000 

625 

_--_.-. 
___ _ 

900 
600 
175 

2,400 
494 

-.__.. -. 
2.500 

0.00 0.00 1160.00 1292.801 0 0 1, -.__---- .- .~ ---. . _ 125 -!--- , .-_. -_-!-_ 2 459 __- 

Comments 

Historical dat; zl 

Historical dat; 3 

Historical dat; 3 

022 242 20201 I 
022 226 6200) 

Historical data 

3000 Gallon 
5000 Gallon 

Vendor catalog 
Historical data 

. .._. .-. 

-~-I. 

.,:j 
*’ 

> 

-- --- . . - 
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NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 48 - EX-SITU TREATMENT (GROUNDWATER EXTR. 8 TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION 6: ON-BASE DISPOSAL of CONTAMINATED SOILS; 7 extr. wells at plume edge, 7 wells at plume center 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
[C:\CLEAN\CTO~~S\DRFS\COSTREV\~~-~EV~.WK~] 26 JUN 97 
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TREATMENT SYSTEM (cont.) 
phase carbon [400 lb units] 
phase carbon [IO50 lb unit] 

--.. 
EXTiIACTlON WEiiiS INSTALLATION __. ;.- _ ____ _ .___ ___-_._ .- _-_____ .--- 

11 Dnller mobldemob 
2j Drilling [lo” dia borehole] 
3) Split barrel sampling 
4) Well casing 14” ID] 
5)Well screens [4” ID PVC] 
6) Filter pack 
7) Annular seals 
5) Well development 
6) Misc., decon., setups, security casings, etc. 

7) Pumps (14 8 1 standby) 
8) Piping 8 connections to treatment system 

I- 
. _ ..- .__ _ _. ~_.-- -- --._ -- 

INFILTRATION GALLERY 
l~~c~~li~~~(loooFTLx2~FTb x 2 FT H 
2j Backfill with sail 
3)Excavateareal00ftx100ftx4ftD 
4) Place 2 A of gravel 
5) Install 4 in. dia perf. PCV pipe 
6) Backfill with soil 

t--- 

.__-I_ 
MONITORING WELLS INSTALLATION 

Ij-~~i~mab~~~~ncluded in above] 
2j Drilling 
3) Split barrel sampling 
4) Well installation (4 wellslpiezometers) 
5) Well development 
6) Misc., decon., setups, security casings, etc. 
6) Oversight (1 geologist) 
8) Mgmt coord. 
7) Oversight ODCs, M&IE 

SHAKEDOWN PERIOD ACTMTIES 
level d chemical analyses 

------?i?R~EQUlVALENCY 
Ij%%$?tZEii processing . . .._. ---. -----.- 

i 

6 
6 

--.. 
1 

350 
70 

280 
70 

140 
280 

56 
1 

15 
1 

---_ 

148 
148 

1,482 
741 

2,2oc 
741 

-- 

0 
100 

20 
100 

16 
1 

60 
10 

1 

320 
1 

1 

_-_ ___-- 
Unit Cost ($) 

Sub. Mat. Labor __ -__. -- E($Jip, _._- .._.__ -..--- 

EA 2,987.OO 
- ___~--. 

0.00 0.00 0.00 
EA 4,168.OO 0.00 0.00 0.00 

_.. _-__. ._.. .~_-. _---ll__... 

LS 2,ooo.oo 0.00 0.00 0.00 
LF 51.00 0.00 0.00 0.00 
EA 1500 0.00 0.00 0.00 
LF 13.58 0.00 0.00 0.00 
LF 1593 0.00 0 00 0.00 
LF 24.47 0.00 0.00 0.00 
LF 25.00 0 00 0.00 0.00 

HR 100.00 0.00 0.00 0.00 
LS 8,OOO.OO 0.00 0.00 0.00 
EA 0.00 650.00 300.00 0.00 
LS 8,OOO.OO 0.00 0.00 0.00 

_.__ -.- .___......._.. - . . . . . . . . . - -... --.- -_.. 
__. ._. _____._-__ll -.-. 

CY 0.00 3.75 2.38 1.37 
CY 0.00 0.00 0.61 0.61 
CY 0.00 0.00 0.61 ’ 0.61 
CY 0.00 11.68 1.72 1.56 

F 
C’Y 

0.00 0.70 1.41 o.oc 
0.00 0.00 0.61 0.61 

__ -- ___-___-.- 

---Es 2,ooo.oo 0.00 0.00 0.00 
LF 25.00 0.00 0.00 0.00 
EA 15.00 0.00 0.00 0.00 
LF 15.00 0.00 0.00 0.00 

HR 100.00 0.00 0.00 0.00 
LS 1 .ooo.oo 0.00 0.00 0.00 

I? 
ZR 

0.00 0.00 20.00 0.00 
0.00 0.00 35.00 0.00 

LS 0.00 2,250.OO 0.00 0.00 

HR 0.00 0.00 20.00 0.00 
EA 0.00 2,ooo.oo 0.00 0.00 

:.. 

A 15,000.00 0.00 0.00 ‘. 0.00 - 

:i! 

___---..- ._-.-..-. -.. _..-. -. ..--- -. 
Total Cost ($) 

Sub. Mat. Labor B_uip __-______.. - ___ ---.--- 

17,922 0 0 0 
25,008 0 0 0 

____. ~.~~__~_~__-...-~~~~----.--~- 
___- 

2,000 0 0 0 
17,850 0 0 0 

1,050 0 0 0 
3,802 0 0 0 
1,115 0 0 0 
3,426 0 0 0 
7,000 0 0 0 
5,600 0 0 0 
8,000 0 0 0 

0 9,750 4,500 0 
8,000 0 0 0 

l._.._.._l__... ..-- . 
_..__ -----------. I__~. 

0 555 352 203 
0 0 90 9c 
0 0 904 904 
0 8,655 1,275 1,15E 
0 1,540 3,102 C 
0 0 452 45: 

-.---- 
0 0 0 0 

2,500 0 0 0 
300 0 0 0 

1,500 0 0 0 
1,600 0 0 0 
1,000 0 0 0 

0 0 1,200 0 
0 0 350 0 
0 2,250 0 0 

--- 
0 0 6,400 0 
0 2,000 0 0 

i5,ooo 0 0 0 

-. . 
Total Direct 

Cost 61 comm!?!!E.... -- --- -- -. 

17,922 
___-. .--.--- .-.. 

(33 13 1908 
25,008 (33 13 2011 

.__. .._ -... 
___ ..~ 

2,000 -Historical data 
17,850 133 23 1133: 

1,115 133 23 0212. 
3,426 (33 23 1403’ 
7,000 133 23 1803: 
5,600 
8,000 

14.250 
8,000 

-_--. 
1,110 (022 254 0050. 

181 1022 208 2000 
1,808 [022 242 2000 

11,085 [17 03 0430‘ 
4,642 1027 168 2000 

904 (022 208 2000 

____......... ..-... .._ -. 
- ______ -_.-- -._...... 
0, Historical dati 

2,500 i t(;r::oriccl t!.=! 
300 ti;:loriczI I !: 

1,500 Hl:.~orical d,,* 1 
1,600 ti,,.!uricar &..I 
1,000 Hlsloric;l :I:.: 
1,200 

350 
2,250 

-__- 
6,400 
2,000 



NWS EARLE FEASIBILITY STUDY COLTS NECK, NJ 
SITE 26 ALT. 48 - EX-SITU TREATMENT (GROUNDWATER EXTR. 8 TRTMT., SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION B: ON-BASE DISPOSAL of CONTAMINATED SOILS; 7 extr. wells at plume edge, 7 wells at plume center 
NAVY CLEAN CT0 0279; BLRE JOB NO.7452 
[C:\CLEAN\CTO~~~\DRFS\COSTREV\~G-~EV~.WK~] 26 JUN 97 

Page 4 of 4 

pi@ -37otal 
--.-. -_ 

- -._ -___ ..__ __._- . . ~--.--- 
Direct Cost Ad&stment Factors _-_--_----~ 

Gfetv Level D Multloller (5%oflaborandwnt, for non-Lev. C activities) 
safe& Level C Multi$ier &I% of labor and equipment, as listed) 
Site B Industrial Health R Safetv Monitoring (3% of labor and equipment) * 

[!$&i&l Direct Costs . ..__- -_-.---- -- 

Indirect Co-Adjustment Factors ___- 
Labor Overhead @ 120% ~~~~horne office, only) 
Field ConstructionLabor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials @ 5% 
G 8 A @ 10% (on labor, equip., & mall’s) 

ISubtotal Direct and Indirect Costs 

Cost Adjustment Factors 
7995 to 1996 Cost Correction Factor @ 4% 
City/Location Cost Adjustment Factor @ 21% (ref. 2) 

Fdusted Direct and lndlrect Costs _ 

Engineering@ 6 % of total direct and indirect -_--. 
Prime Contractor Fee @ 10% of Total Adjusted Cost 

rotal Costs 

Contingency @ 10% of Total Cost 

_._--_ .__~.... .---- ..- -... - -. 
Total Cost I$) 

Sub. Mat. Labor Equip. _______ ..____._ -- _. .._-. _.-- ..- ‘i 
-.- -- _- . . -.. 
253 43lr’66,5611._~2.8911. ‘j,!ez _--!. 

0 0 2.145 238 
0 0 0 0 
0 0 1,287 143 

25343i ‘~66562--;15 03i ..-. j boo 
--A-- .-_--?---... --!__- ___!_.. 

0 0 22,040 0 
0 0 14,715 0 

12,672 0 0 0 
0 3,328 0 0 
0 6,656 4,504 500 

_-_ -.--- ._-.. - - 
m02 ‘3s 547 86 296 A-- ____! _____ --..!--- 5 500 --!- ..^. 

10,644 3,062 3,452 220 

___ _- .__ _..._ ___.._ -..- 
276746 79608 89747 5 721 -I-_-.--L-----L-~-1--- 

_.. - 
otal Direct 

cost !I, . . 

1 

-367 647 . ..‘_.- 

2,363 
0 

1,430 

- j71 460 __-- .! 

22,040 
14,715 
12,672 

3,328 
11.660 

_-_- 
435 875 .___._ !.. 

l7,37E 
91,534 

__- 
544,78( 

32,6K 
54,47( 

__-. .~ ..- 
631 95; ___- .I-... 

63 195 _-_ ..-? ..-- 

Comments ____ . ..-... - 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition, R.S. Means Co., Inc., Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS, Los Angeles, CA 



NWS Earle Site FS 
Site 26 - Alternative 4 - Ex-Situ Treatment 
Colts Neck, New Jersey 
0 8 M Analysis 
14Jul-97 

Applies to both Alternatives 4A and 46 

Annual Costs 

ITEM 

1. Activated carbon usage & 
netals ion-exchange cannister 

2. Weekly systems checks 

3. Annual equipment maint. & 
qepairs 
-4A 
-48 

4. Electrical Costs 

5. Groundwater monitoring 
years l-2, quarterly] 

5. Groundwater monitoring 
years 3-30, annually] 

7. Reporting 

3. 5year Site reviews 

5 

‘. A.- 

,- 

ANNUAL 5-YEAR 
O&M ITEMS (S) NOTES 

ITEMS (S) 1 

I 
$8,336 
$1,000 

$83,200 

Liquid phase (2 @ 1050 lb) 
Ion-exchange resin cannister 

Inspect extraction and treatment systems, 
take readings. 20 HR/wk @ StjOlHR + $400 
ODCS 
5% of treatment and extraction system 

capital costs 

$35,610 
$34,760 

$14.600 Operate blower and compressor 

I 
$40,640 1 

I 
ISample 7 wells & 3 QC. incl. VOCs analyses. 
Inc. labor, M&lE, ODCs. 

$10,160 Sample 7 wells & 3 QC, incl. VOCs analyses. 
Inc. labor, M&IE, ODCs. 

.$4,000 50 LOE hours & ODCs for annual reports 
pfus other direct costs 

$15,550 Reviews performed for years 5,10, 
15,20,25, and 30 

I 
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Client: Navy CLEAN ; File No. 1 By: LC ! ?:4c? f 7 
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Subject: Site 26, Alt. 4A84B - Rev. Assumptrons 

I 
Checked by: 

and Cost Basis, NWS Earle FS. CT0 279 t+<yti 7/3/h?- ! 

Site 26 Alternative 4: Ex-Situ Treatment (Source Removal. Groundwater Extraction and Treatment; 
Institutional Controls. and Long-term Monitoring) 

Alternative 4: include up to 7 extraction wells at leading edge, 7 wells in the plume center (“hot spot”) 

ASSUMPTIONS: 

i. Discount rate for net present worth calculation at 7% per OSWER Directive No. 9355.3-20, June 25, 
1993. 

ii. Cost estimating sources: 

ECHOS Environmental Restoration. Unit Cost Book and Assemblies Cost Book: Delta Technologies 
Group, Inc. and Marshall & Swift, 1995. 

Means Heavv Construction Cost Data, 9th edition, R.S. Means Company, Inc., 1995. 

Means Site Work 8 Landscape Cost Data: 14th edition, R.S. Means Company, Inc., 1995. 

. . . 
III. Abbreviations: SF = square feet; CF = cubic feet: SY = square yard; CY = cubic yard: LF = linear 

feet; MSF = 1000 SF p 

iv. Process leach tank of approx. 10 ft W x 10 ft L x 6 ft H, cinder block construction, top of tank approx. 
8 in below ground surface. 

V. Use air stripping as representative treatment process option. 

vi. All sizing of components are conceptual for the purpose of the Feasibility Study, only. Actual sizes of 
pumps, vessels, etc., chemical consumption rates, pumping rates, etc. are to be determined based 
on results of predesign investigation and treatability studies. 

CAPITAL COST ITEMS: 

1. MobiiizationlDemobiliration Require portable communications, equipment mob/demob [lump sum], 
site utilities (elec./phone lines; connect to Building GB-l), office trailer. Will require drinking and 
decon. water, and sanitary facilities. 

2. Personnel & equipment decon. facilities and services Establish truck\heavy equipment decor-r. pad, 
personnel decon. pad, clean water storage, spent water storage. 

3. Fugitive Dust Control: 

4. 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down .5 acres per day, 20 
days per month [ 18 05 04 131. 

Leach Tank Excavation: 

- Excavate 10 ft x10 R x 1 ft (3.7 CY M 4 CY) of soils overlying process leach tank. Stockpile onsite 
for backfill; which are probably uncontaminated based on RI sampling results. 
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- Remove standing liquids and sludges from the tank. Approx volume unknown. Assume ali up to f--Y 

100 gallons would be sent to off-site TSDF. 

- Excavate process leach tank (approx. exterior dimensions of 6 ft H x 10 ft L x 10 ft ‘1’4, which is 
composed of cinder blocks, and lift to surface. Total volume of concrete materials = 4 wails x 16 ft x 
6ftxBin = 160 CF = 6 CY. 

- Decon. leach tank rubble: high pressure spray, steam, and Sutfxtant wasn 3 times. Collect rinse 
water for offsite disposal. Total surface area requiring decon. -4wallsxZsidesx6FTHxlOFTW 
= 480 SF. Once demolished, assume double surface area - 960 SF. 

- 3 times steam clean - 2880 SF @ 138 SF/HR [33 17 08121 & equip/matls, labor @ 2: HI? I33 17 
08243. Total rinse water @ 5GPM @ 21 HR = 6300 gal. 

5. Rubble Disposal: 

- perform wipe samples to determine action for rubble. Assume 20 wipe samples required, and 
analyses. 

Option A: Send decontaminated demolished leach tank rubble to off-site disposal facility, if 
contaminants remain in concrete materials. 

Option 6: Send to Site 4 landfill for consolidation, if wipe samples do not reveal contamination. 

6. Contaminated soils disoosal: 

- Assume soils surrounding and below process leach tank are likely contaminated by TCE and other 
solvents. Assume that up to ? foot thick surrounding leach tank, and soils from the bottom of the 
tank to the water table are TCE-contaminated. 

Total assumed cont. soii volume = 12 ft L x 12 ft W x 3 R D = 432 CF = 16 CY. Probably would 
remove up to 20 CY total during excavation. 

7. Field confirmatonf analyses: to verify or confirm that desired soil PRG levels (concentrations) have 
been achieved through excavation. 

Use 1 sampler @ 10 HR collecting 25 samples, send for VOCs analyses. 

a. Backfillino of Process Leach Tank Area 

- Backfill with common fill materials. Assume that material available from on-base sources, only fill 
handling costs involved. Estimated void volume - 12 FT x 12 FT x 15 FT = 2160 CF = 80 CY 

9. Pre-Desiqn lnvestiqation 

- WIII require hydrogeologic evaluation, and sampling and analysis of groundwater and aquifer 
materials. Assume $40000 to perform field tests, sampling, data reduction, and interpret results. 

f-x,, 
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10. Extraction Wells installation 

Capture zone analysis prepared by D. McKenna indicate up to 7 extraction weils rteeced, because of 
small capture zone for each weil, to intercept leading edge of plume. Actual numcer of wells, size 
and screened intervals, and pumping rates to be determined after completion of the Pre-&sign 
Investigation. 

Based on hydrogeologic evaluations. assume 7 wells would be located near the leading edge of the 
plume whose radius of influence would capture the contaminant plume, and 7 wells near the plume 
center (‘hot spot”). 

- assume 14 wells @ 25 deep, @ 6 in dia. of stainless steel construction. 

11. Treatment Svstem 

- May require treatability study to assess effectiveness of air stripping and activated carbon 
adsorption for site specific contaminants to size equipment to meet discharge limits. 

- Available data suggests only an expected 2 GPM extraction rate. Use of a package treatment 
system with horizontal, low profile tray air strippers would be effective. All VOCs are amenable to air 
stripping. 

- For FS, use equivalent ofcascade LP 5002, low profile air stripper. 

- RI data indicates low turbidity. Metals concentrations of iron and manganese do not appear pose 
potential fouling problems. Tray air strippers are less susceptible to metal precipitate fouling than the 
column air strippers. Use in-line hardness removal cartridges (probably ion exchange) to remove 
iron and manganese from water to prevent potential fouling. 

- Erect weather proof shed to house poly equalization tank, air stripper, activated carbon units. 
Attach utilities. _. 

12. Est. volume of contaminated portion of aquifer is approx. 160 FT W x 420 FT L x 15 FT H = 
1,008,OOO CF. Use porosity of 25%. 

Est. quantity of cont. qroundwater w 0.25 x 1,008,OOO CF = 252000 CF 
Est. quantity of TCE = 705 ug/L (avg. cont.) x 252,000 CF x 28.32 UCF = 5031 g 
Est. total VOCs if TCE - 30% of VOCs detected = 5031 g/O.3 = 16770 g = 16.77 kg = 36.89 lb 

Est. quantitv of cont. soils - 0.75 x 1008000 CF = 756000 CF 
Est. quantity of TCE using soil-water partitioning. Use TCE Kd = 1.66 E-01 Ukg , same as used in 
ECTRAN modeling. 

using Kd = SclWc 

SC = soil cont. (pg/kg) 
WC = aqueous cont. &g/L) 

Kd = 1.66 E-01 = ScI705 :. SC = 1.66 E-01 * 705 = 117 pg/kg 
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Est. quantity of TCE in saturated soils = 756000 CF x 117 ug/kg x lC0 Ib/CF x kg/;.2 ;b 
= 4,020,545,455 pg = 4021 g TCE 

Est. total VOCs in sat. soil if 30% as TCE = 402110.3 = 13403 g @ 454 g/lb = 29.52 lb 

Total estimated VOCs in contaminated portion of aquifer w 37 + 30 - &7A 

13. Vapor phase carbon reauirements 

ACTUAL CARBON CONSUMPTION RATES TO BE DETERMINED BASED. ON ACTUAL 
CONTAMINANT CONCENTRATIONS AND POSSIBLY TREATABlL!T:’ CT!.‘DlES .------. 

- At rate of treatment, release of VOCs to ambient air is not expected to pose problems. Using an 
average and maximum groundwater TCE concentrations of 705 and 3000 pg/L, respectively, 
estimated TCE emissions rates to ambient air would be: 

Est. averaqe TCE emissions rate: 

705 pg/L TCE x 4 gal/min x 3.785 Ugal x 1440 min/day 

Est. averaqe VOC emissions rate: 

Assume TCE only comprises 30% of detected VOCs. 
Total VOCs emissions would be approximately 

IMPORTANT NOTE: 

= 15.37 g/day = 0.0339 lb/day (at start) 
= 5610 g/year = 12.37 Ib/yr 

= 51.23 g/day = 0.113 lb/day (at start) 
= 18,700 o&r = 41.25 lb&r 

f--h 

Item 12 estimates total VOCs (avg of X5 ug/L) e 67 lb in saturated soils and groundwater. 
Item 13 estimates VOCs generation based on current TCE levels, which will decline with time. 
Item 12 is more realistic estimate and WIII be used to size carbon units. 

To estimate vapor phase carbon usage (capture VOCs to prevent nuisance to workers in Building 
GB-1), use estimated adsorption rate of 45 lb TCE per 200 lb carbon (based on Calgon product 
literature). Assume total VOC adsorption rate similar to TCE adsorption rate. For FS, use 
estimated 67 lb VOCs that would be extracted from aquifer over life of system operation, would 
require 1 @ 200 lb carbon canister (on line), with lunit on standby. 

14. Liquid phase carbon polishing consumption rates: 

- Use liquid phase carbon for polishing of treated groundwater. Use carbon consumption rate of 
0.25 lb carbon/l 000 gal. 

At 4 GPM = 2,102,400 gallons per year x 0.25 lb/1000 gal = 525.6 lb/year. Assuming TCE only 
comprises 30% of all VOCs, or total carbon consumption rate of -1752 lb&ear. For FS, use 1 @ 
2000 lb unit, with 1 standby unit. 
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15. Treated water disDosal 

Assuming treated water meets regulatory requirements. would discharge to infikatim gallery or 
spray aeration in area adjacent to Site 26. For FS, select infiltration gallery. Located :CO FT x 100 
FT plot of unused land approximately 500 to 100 feet downgradient of extraction wells. Excavate to 
4 FT depth fill 1 FT with gravel, place perforated 2 IN PVC pipe, fill 1 FT with gravel, backfill 2 FT to 
surface. 

16. Monitorina wells/oiezometers installation 

- install 4 new groundwater monitoring welis/piezometers within and downgradient of interpreted 
plume location. 4 wells @ approx. 25 feet lengths each. 

- Used cased drilling techniques, since sandy aquifer difficult to drill with augers. install 5 fi or 10 ft 
screens at bottom of weil, or where highest VOCs detected. Drilling and monitoring well construction 
rate of 25 ft/day. Well development of 4 hr/weli. Est. 1 week mob/demob driller, drilling, and 
installation. 
- Driller mobldemob @ $2000 
- $25/LF drilling, Sl5/LF well construction 
- $15/split spoon sample 

17. 

- $lOO/hr well develop, up to 4 hours ea. 
- Misc. - decon.spoons, drums, standby, etc. = $ 1000 
- 1 geologist oversight for 6 days (inc. prep. & travel) @ 10 hr/day @ $20/hr w/o overhead & profit, 
$125/day M&iE @ 5 days, $500 ODCs/PiD, supplies. 
- Mgmt coord. 10 hr @ $35/hr w/o O&P 

- 

Shakedown Period Activities: 

- Assume for 1 month period after installation of treatment system, technical specialist will monitor 
groundwater extraction system and treatment system performances. As necessary, system 
performance would be optimized. Use 1 specialist for 4 weeks @ 8 HR/day @ 20 days. Add $2000 
ODCs (GC, supplies. electronic water level gauge, data loggers). 

- Monitor water levels, screen treated effluent with GC for VOCs content, compile data, prepare 
reports. 

18. Permit equivalency 

- Based on information developed by M. Weirman, estimate 
processing, and -$lOOOO for obtaining a CEA equivalence. 

LONG-TERM 0 & M ITEMS: 

capital cost of $5000 for air waiver 

1. Carbon reolacement: - use disposable units, vendor pickup and replace 

- 2000 lb/year for liquid phase carbon, for polishing 
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2. Weeklv check of extraction and treatment svstems 

- 1 specialist @ 20 HRlweek @ $60/hr to measure water levels, collect and field GC screen check 
treated effluent VOC concentrations. and inspect extraction system and treatment system. Add 
$400/wk for ODCs (travel, GC rental. supplies) 

3. Annual svstems maintenance: 

- Allot 5% of capital costs for annual repairs and replacement of extraction or treatment system 
components. 

4. Utilitv Costs 

- Per estimates by M. Wierman/M. Snyder, air stripper using 3-HP blower, and air compressor of 50 
HP. 

- Electrical costs = 53 HP x 24 hr/day x 365 day/yr x 0.7457 kW/HP x 11.8 eff = 432767 Id/V-HWyr 

- @ $O.OS/kW-HR, annual cost = $38,949 
- add 10% for general lighting, controls, HVAC, etc. = $3,895 

-total annual utility costs = $42.900 

5. Lonq-term annual qroundwater monitorina: 

- Sample 3 existing and 4 new monitoring wells, 3 QC samples. Total 10 samples per sampling 
event. 

Sampling and analysis for site-specific contaminants VOCs] and parameters specified by NJ DEP: 
COD, BOD, microorganism population. Field measurements of pH, DO, temperature, redox 
potential, and specific conductance. 

For years 1-2, quarterly sampling (4 events/year); years 3 Labor: - 30, annually (1 event per year). 

Labor Per event: 

- GW sampling 2 people @ 10 hr/day @ 2 days (add 8 hr each for prep./mob/demob.) z 56 hr/event. 
- Sampling = 56 hours @ $GO/hr (w/overhead & profit) = $ 3360 
- Proj. mgmticoord. I 20 hours @ $80/hr (w/O&P) = $1600 
- add 3300 M&iE; ODCs & supplies @ 9300: & shipping @ $300. 
Total z $5860 per event 

Estimated analvtical costs, per event:: [use avg. cost provided in ECHOS manual] 

- VOCs (EPA Method 624) $324/sample @ 10 samples = $3240 
- BOD (EPA 405.1) $34.6/sample @ 10 samples = $346 
-COD (EPA410.1/410.2/410.3/410.4) $26.6/sampie @ 10 samples = $266 
- microbial count (total heterotrophic plate count) $43,3/sample @ 10 samples = $433 

Total = $4285 - $4300 
T--. ,’ 
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6. Reporting of results: data review and report prep. @ 50 hr/event @ $70 = 33500, aca 2300 ODCs. 
Total = S40001event 

7. 5-year reviews at 200 LOE @ $70/hr. Approx. $1500 ODCs. Total = $15500 per event - 



NWS Earle Site FS 

Site 26 - Alternative 5A - Air Sparging/Soii Vapor Extraction 

Colts Neck, New Jersey 

Present Worth Analysis 

26-Jun-97 

PRESENT CAPITAL O&M 5-Y EAR PRESENT --’ 

YEAR WORTH COSTS COSTS COSTS WORTH 
FACTOR ($ 000s) ($ 000s) ($ 000s) ($ 000s) 

0 1 .ooo 1,698 1697.5, 

1 0.935 499.18 466.5, 

2 0.873 499.18 436.00 

3 0.816 499.18 407.69 

4 0.763 499.18 380.62 

5 0.713 499.18 15.55 366.99 

6 0.666 0.00 

7 0.623 0.00 

8 0.582 0.00 

9 0.544 0.00 

10 0.508 0.00 

11 0.475 0.00 

12 0.444 0.00 

13 0.415 0.00 

14 0.388 0.00 

15 0.362 0.00 

16 0.339 0.00 

17 0.317 0.00 

18 0.296 0.00 

19 0.277 0.00 

20 0.258 0.00 

21 0.242 0.00 

22 0.226 0.00 

23 0.211 0.00 

24 0.197 0.00 

25 0.184 0.00 

26 0.172 0.00 

27 0.161 0.00 

28 0.150 0.00 

29 0.141 0.00 

30 0.131 0.00 

TOTAL PRESENT WORTH = $3,755,303 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASlElLllY STUDY COLTS NECK, NJ 
SITE 26 ALTSA - AIR SPAROlNlSOlL VAPOR EXTR. (SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; EiBRE JOB NO.7452 
26 JUN 97 

Sheet 1 of 4 r 
ttem 

MOBILIZATI(INIDEMOBILlZAilON 
) Portable Communication tquipment 

2) Equipmenl Mobilization/Demobilization 
3) Site Utility Hook-ups (elec., phone, etc.) 
4) Site Utilities 
5) 2 trailers 
5) 1 Pick-up Truck (rental) 

I 
PERSONNEL AND taUIP. DECON. 
1) TrucWHeaw Eauloment Decon Pad 

.a) Excavate ‘8 giaie area (40’ x 50’) 
b) Compact area (40’ x 50’) 
c) Curb 8 splash guard (poly B lumber) 
d) Sleam cleaner, pumps, hoses, sprayers. etc 

2) Decon Water (1000 gal/mot?) 
3) Clean Water Storage Tank 
4) Spent Water Storage Tank 
5) Personnel Decnn. Trailer 
6) PPE rolioff cont. 

I 
SITE MANAGtv 

i ) Task manaaer 
2i Site supervisor/foreman 
2) Site safety officer 

ROJtCT MANA- 
1) Project manager 
2) Project administrator 
3) Health and Safety director 
4) ProcuremenUsubcontractinQ 
4) Clerical support 

SITE PRtPARATlON 
1) Fugitive dusts control (water tank) 
2) Spray from tank truck 

1 
1 

Eli - 
m 

LS 
LS 

MO 
MO 
MO 

Total Direct Comments 
Cost (S) 

u . Mat. Labor Eq b u 

400 00 0.00 0.00 0.00 
5,000 00 0.00 0.00 0 00 
5,000 00 0 00 0.00 0.00 
4,000 00 0 00 0 00 0 00 
4,000 00 0.00 000 000 

500 00 100 00 0.00 0.00 

u . Mat. Labor Equip 

800 0 0 0 
5,000 0 0 0 
5,000 0 0 0 
8.000 0 0 0 
8,000 0 0 0 
1,000 200 0 0 

800 
5,000 
5,000 
8,000 
8,000 
1,200 

ivm - 

CY 0.00 0.00 0.70 of0 0 0 49 49 98 
CY 000 0 00 0.11 0 36 0 0 8 27 35 
LS 0 00 1,000 00 500.00 200 00 0 1,000 500 200 1,700 
MO 1,000 00 0.00 100.00 0 00 2.000 0 200 0 2,200 
GAL 0 20 0.00 0 00 0 00 400 0 0 0 400 
EA 0 00 1,500 00 300.00 0.00 0 1,500 300 0 1,800 
EA 0 00 2.500 00 400.00 0 00 0 2,500 400 0 2.900 
MO 2,500 00 0 00 200 00 0 00 5,000 0 400 0 5,400 
MO 700.00 0 00 0.00 0.00 1,400 0 0 0 1,400 

HFi- 0.00 0.00 35 86 
HR 0 00 0 00 30100 

0.00 0 0 14,344 0 
000 0 0 12,000 0 

HR 000 ; 0 00 25.00 0.00 0 0 1,250 0 

-- 
14,344 
12,000 

1,250 

- 

HR- 0.00 0.00 45.00 0.00 0 0 1,800 0 1,800 
HR 0.00 0 00 30.00 0.00 0 0 1,200 0 1,200 
HR 0.00 0.00 35.00 0.00 0 0 175 0 175 
HR 0.00 0.00 30.00 0.00 0 0 2.400 0 2,400 
HR 0 00 0.00 12.36 0 00 0 0 494 0 494 

- 

-El 
MC - 

0.00 2500.00 0.00 0.00 0 2,500 0 0 
0 00 0.00 1160.00 1292.60 0 0 1,160 1.293 

Unit Cost ($) Total Cost (5) 

Historical data 

Htstorlcal dala 

1022 242 20201 
1022 226 62001 

Historical dati 

3000 Gallon 
5000 Gallon 
Vendor catalo! 
HIstorical dati 

--- 
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NWS EARLE FEASIGILITY STUDY COLTS NECK, NJ 
SITE 26 ALT.SA - AIR SPARGlNlSOlL VAPOR EXTR. (SOURCE REMOVAL, INST. CONTROLS, LONG-TERM HONIT.) 

OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7462 
26 JUN 97 

Page 2 of 4 

LEACH TANK ERFAV~TION 
11 Excavate soils overlvinotank 
2j Haulsoils 50 ftto st&kiile 
2)Excavateleachtank concrete blocks 
3)Haul50fttodecon.area 
4)Decon. rubble [3 steamcleaning rinses] 
5) Sleam cleaning _ elec. detergent, water, label 
5)W1pe samples 
6)Decon. rinse water disposal 

I 2j Confirmation sarnplin~ - . 
3)Sampler 

I 
OWSITE mOSAL 

Load dumD trucks 

4 
4 
6 
6 

2,660 
21 
20 

6,300 

20 
25 
10 

20 
350 

20 

80 
80 

1 
1 

& 
1 

2; 
6Ot 

1 

1 
1 
i 
i 
1 

4t 
1 
1 
: 

I 
Sub. 

Unlt Cost (S) 
Mat. Labor Equip. 

CY 0 00 0 00 106 1 24 
CY 0 00 0 00 0 51 0.51 
CY 0 00 0 00 1.06 1.24 
CY 0 00 0 00 0 51 051 
SF 0 00 0 05 0 24 0.00 
HR 0 00 464 20.03 0.22 
EA 324 00 000 1500 0 00 

GAL 196 0.00 0.00 0 00 

c- 

Total Cost ($) 
Sub. Mat. Labor Equip 

0 -E--- 4 5 
0 0 2 2 
0 0 6 7 
0 0 3 3 
0 143 677 0 
0 97 416 5 

6,460 0 300 0 
12,474 0 0 0 

CY 0.00 0.00 1.06 1.24 
I3 32400 0.00 0.00 0.00 
HR 0 00 1000 2000 0 00 

- 

0 0 21 25 
6,100 0 0 0 

0 100 200 0 

-CY 0.00 0.00 0.51 0.42 0 0 10 6 
niles 3.46 0.00 0.00 0.00 1,211 0 0 0 

CY 45000 0 00 0.00 0.00 9,000 0 0 0 

CY 0 00 0.00 0.51 0.51 
CY 0.00 0.00 0.21 0.42 

:. 

LS 20,000.00 0.00 0.00 0.00 
LS 30.000.00 0.00 0.00 000 

-~ 

LS 2.000.00 0.00 0.00 0.00 
CY 0 00 601 3.90 12.00 
SF 0 00 54 00 0 00 0.00 
LS 2,000 00 0.00 0.00 0.00 
&A 0.00 l?,t331.88 233.36 3.09 
EA 0.00 17.805.95 233.36 3 09 
EA 0.00 52.99 0.00 0.00 
LS 0.00 1,200 00 300.00 0 00 
LS 0 00 900 00 20000 0.00 
LS 1,000 00 0 00 0 00 0.00 
LF 0 00 925 4.49 1.96 

CY 0.00 601 3.90 12.00 
0 00 500 00 150.00 0.00 

2.000.00 0.00 0.00 0.00 

0 0 41 4i 
0 0 17 34 

20,000 0 0 C 
30,000 0 0 C 

2,000 0 0 c 
0 173 64 255 
0 32,400 0 t 

2,000 0 0 t 
0 29.796 700 I 
0 71,224 834 1: 
0 212 0 I 
0 6,400 2,100 
0 6.300 1,400 i 

1,000 0 0 C 
0 416 202 Pk 
0 33 16 fr 

1 20.00( 
1 30,oot 

) 2.00( 
a 51; [0331724650] 
I 32.40( [33430101] 
1 2,OOf 
3 30.50! (33 13 90041 
? 72.17( (33 1323421 
1 21: 1331323431 

10,50( 
1 7.701 
I 1,oot 

;I 
761 [026 65641601 

9! [0331724650] 
0 2,000 600 I 

4.000 0 0 ;:1 
1 L I 

'. I I'.. 13 >Oli] 

l- Total hec 
cost ($1 

1 

:- Comments 
I -_--_. 

9 
4 

14 
6 

619 
520 

6.760 
12.474 

1022 238036Oj 
1022206 22001 
(0222360360] 
1022 2062200) 

133 170812j 
133 170624) 
(33021720) 
1331972741 

--- -~-. I 
-- 

46 
6,100 

300 

---pmmmzn1 
[33021720] 

I - I -- 
16.60 

121100 
900000 

[0222164050] 
) 350 miles/trip 

I 
133 1972651 

82 
5c 

- 
~0222062200] 
[0222265600] 

I 
I 

. 



NW§EaRfEFEA$tsiLtMSresDY CGLiSNECK,NJ 
SITE 26 ALT.SA -AIR SPARGlNlSOlL VAPOR EXTR. (SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
26 JUN 97 

Page 3 of 4 

ASlSVtWRLS IN-N 
1) Dnller mobldemob 
2) Trenching [AS wells, ((16 x 160) + 420) x 2 x 
3) Trenching (SVE wells. ((9 x ZOO)+ 450) x 2 x i 
4) Trench box installation 1106 AS + 46 SVE] 
5) sand bedding 
6) backfilling 
7) Drilling [ AS wells, 6” dia borehole] 
6) Split barrel sampling 
9) Well casing (2” ID] 
10) Well screens (2” ID PVC] 
1 I) Filter pack 
12) Bentonite seals 
13) Annular seals 
14) Drilling [SVE wells, lo” dia borehole] 
15) Well casing 14” ID] 
16) Well screens 14” ID PVC] 
17) Filter pack 
16) Annular seals 
6) Bentonite seals 
19) Well development 
20) Misc., decon.. setups, security casings. etc. 
21) Connections to manifolds 8 treatment systen 
22) ball valves (2 in PVC) 
22) ball valves (4 IN PVC) 
23) pressure/vacuum gauges 
24) check valves 

SURFACE SEALING 
I) Gradetreatmentarea 160 x 260 
2j Seal surface with 3 IN asphalt 

lation (6 welldpiezometers) 
Well development 

6) Misc., decor-.. setups, security casings, etc. 
6) Oversight (1 geologist) 

7) Oversight ODCs, MBIE 

PERMIT EQUIVALENCY 
permit/CtA pmcessinra 

1 
331 
250 
152 
193 
388 

2,160 
432 

2,484 
216 
432 
216 

1,728 
322 

40 
IO 

230 
0 

136 
432 

1 
1 

108 
46 

154 
106 

LS 
CY 
CY 
EA 

ET 
LF 
I3 
LF 
LF 

:: 
LF 
LF 
LF 
:: 

LF 
LF 

HR 

:ij 
EA 
EA 

Et 

Unit Cost(S) 
Sub. Mat. Labor Equip. 

2.000 00 0 00 0 00 0.00 
0 00 0 00 2 36 137 
0 00 0 00 2 36 t 37 
0 00 250 00 50 00 0 00 

0 0 00 00 20 0 50 00 0 0.29 25 0.25 0 29 
33 24 0.00 0.00 0 00 
15 00 0 00 0.00 0 00 

6 79 0 00 0 00 0.00 
a 52 0 00 0 00 0 00 

28 9 97 56 0 0 00 00 0 0 00 00 0 0 00 00 
24 56 0.00 0.00 0 00 
51 00 0 00 0 00 0 00 
13.58 0.00 0.00 0 00 
24 15 93 47 0.00 0.00 0 0 00 00 0 0.00 00 

0 00 0 00 0 00 0 00 
11566 0.00 0 00 0.00 
100.00 0 00 0 00 0.00 

2,000 0.00 00 0 00 00 1,000 0.00 00 5,000 0.00 0 00 
96.00 : 0 00 0 00 0.00 

277 00 0 00 0.00 0 00 

124.68 136 64 0 0 00 00 0 0 00 00 000 0 00 

Total Cost (f) 
Sub. Mat. Labor Equlp. 

2,000 0 0 0 
0 0 700 453 
0 0 595 343 
0 36,000 7,600 0 
0 3,957 46 48 
0 0 113 113 

71,790 0 0 0 
6.480 0 0 0 

16,666 0 0 0 
1.840 0 0 0 
4,130 0 0 0 
6,256 0 0 0 

42,440 0 0 0 
16,422 0 0 0 

543 0 0 0 
159 0 0 0 

5,626 0 0 0 
0 0 0 0 

15,991 0 0 0 
43,200 0 0 0 

2,000 0 0 0 
0 1,000 5,000 0 

10.366 0 0 0 
12.742 0 0 0 
19.201 0 0 0 
14.779 0 0 0 

2,000 
1,241 

938 
45,600 

4.053 
225 

71.796 
6.480 

16.666 
1.640 
4.130 
6,256 

42.440 
16,422 

543 
159 

5,628 
0 

15.991 
43.200 

2,000 
6,000 

10,368 
12.742 
19.201 
14.779 

3.200 SY 0 00 0.00 0.37 0.61 0 0 1.824 3,172 5.096 
5,200 SY 0.00 26.50 2.56 2.37 0 137,600 13,416 12,324 163.540 

0 7s 2,ooo.oo 0.00 0.00 000 
200 LF 25.00 0.00 0.00 0:oo 

0 0 0 
5,000 0 0 : 

32 I3 15 00 0 00 0.00 0 00 480 0 0 0 
200 LF 15 00 0.00 0 00 000 3.000 0 0 0 

32 HR 100.00 0.00 0 00 0.00 3,200 0 0 0 
1 LS 3,000 00 0 00 0.00 0 00 3,000 0 0 0 

60 HR 0 00 0 00 20.00 0 00 0 0 1,200 0 
10 HR 0.00 0 00 35.00 0.00 0 0 350 0 

1 LS 0 00 2.250.00 0.00 0.00 0 2,250 0 0 

0 
5,000 

460 
3,000 
3.20n 
3.003 
1 ,2:lO 

3::: 
?.2:iO 

-- 

6,400 
4,000 

Total Direct 
cost (5) Comments 

Histoncal data 
[0222540050] 
IO22254 OOSO] 

[0410320250] 
[0222062020] 

(33 23 1131) 
Historical datd 

[33230111] 
1332302111 
[33231401] 
[33232101] 
133 23 1601] 
13323 11331 
[33230115] 
1332302121 
[33231403] 
133 2316031 
[33232103] 

[1519753290] 
(151 975 33201 

[33310209] 
13327 04021 

-. 

(0223040100] 
[0251040654] 

-ldata 
Historical data 
Historical data 
Historical dala 
Historical dala 
Historical data 



NWS EARLE FEASlBiLllY STUDY COLTS NECK, NJ 
SITE 26 ALT.SA - AIR SPARGlNlSOlL VAPOR EXTR. fSOURCE REMOVAL. INST. CONTROLS. LONG-TERM MONIT 
OPTION A: OFF-BASE DISPOSAL of CONTAMINATED SOILS 
NAW CLEAN CT0 0279; B&RE JOB NO.7452 
26 JUN 97 

4 

Page 4 of 4 

IPage 3 Total 
Direct Cost Adjustment Factors 

Safety Level D Multiplier (5% al labor and equipment, for non-Lev. C activities) 
Safety Level C Mulliplier (25% of labor and equipment, as listed) 
Sate 8 Industrial Health 8 Safety Monitoring (3% of labor and equipment) 

Subtotal Direct Costs 

lndlrect Cost Adjustment Factors 
Labor Overhead Q 120% (for field mgmt. 6 home office, only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead Q 5% 
Tax on Materials Q 5% 

G 6 A @ 10% (on labor, equip., 8 matl’s.) 

[Subtotal Direct and lndlrect Costs 

Cost AdJustment Factola 

1995 to 1996 Cost Correction Factor Q 4% 

City/Location Cost Adjustment Factor Q 21% (ref. 2) 

Adjusted Direct and Indirect Costs 

Engineering @ 6 % of total direct and indirect 
Prime Contractor Fee Q 10% of Total Adjusted Cost 

ITotal Costs 

Contingency Q 10% of Total Cost 

Total Cost (S) Total Direct 

Sub. Mat. Labor Equlp. Cost (S) 

455,391 1 346,000 1 81.650 1 16,570 901,610 

0 0 4.092 920 5.021 
0 0 0 0 0 
0 0 2,455 557 3,013 

455,391 346,000 05.942 19,496 909.843 

0 0 40,396 0 40,396 
0 0 26,912 0 26.912 

22,770 0 0 0 22.77C 
0 17,300 0 0 17,3oc 

0 34,600 0,594 1,950 45.144 

476,160 397.900 163.644 21,448 1,064,36E 

19,126 15,916 6,554 050 42,454 

223.511 

497,207 413.616 170.396 22,306 I ,330,33: 

79.02( 
133,031 

1.543.16: 

154,31! 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995, 14th Annual Edition. R.S. Means Co., Inc., Kingston, MA 
2) Environmental Restoration: Assemblies Cost Book; 1995; ECHOS. Los Angeles, CA 

Comments 



i .* E NWS Earle Site FS 

Site 26 - Alternative 56 - Air Sparging/Soii Vapor Extraction 

Colts Neck, New Jersey 

Present Worth Analysis 

26-Jun-97 

PRESENT CAPITAL O&M 5-Y EAR 
YEAR WORTH COSTS COSTS COSTS 

FACTOR ($ 000s) ($ 000s) ($ 000s) 
1 .ooo 1,680 0 

1 

2 
3 
4 

5 
6 

7 

8 
9 

10 
11 
12 

13 
14 

15 
16 
17 

18 
19 

20 

21 
22 

23 
24 

25 

26 
27 

28 
29 
30 

0.935 
0.873 
0.816 

0.763 
0.713 
0.666 

0.623 

0.582 
0.544 

0.508 
0.475 
0.444 

0.415 

0.388 
0.362 
0.339 

0.317 
0.296 
0.277 

0.258 

0.242 
0.226 

0.211 

0.197 

0.184 
0.172 

0.161 
0.150 
0.141 
0.131 

499.18 466 7: 
499.18 436.0 
499.18 407.41 
499.18 380.3, 
499.18 15.55 366.9’ 

0.01 

O.Oi 

O.Of 
O.Of 

O.O( 

O.O( 

O.O( 

. 
O.O( 

O.O( 

O.O( 

O.O( 

o.ot 

o.oc 

o.oc 

o.oc 

o.oc 

o.oc 

o.oc 

o.oc 

o.oc 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL PRESENT WORTH = $3,737,803 

Discount rate of 7% per OSWER Directive No. 9355.3-20, June 25, 1993 



NWS EARLE FEASIBILIM STUDY COLTS NECK, NJ 
SITE 26 ALTSB -AIR SPARGlNlSOlL VAPOR EXTR. (SOURCE REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
OPTION A: ON-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
15 JULY 97 

Sheet 1 of 4 

Item 
MOBlLlZATtONlDEMOBlLlZAflZSU 

1) Portable Communicabon Equipment 
2) Equipment MobilitationlDemobll~zation 

Pty 

2 
1 

3) Site Utility Hook-ups (elec., phone, etc.) 1 
4) Site Utilities 2 
5) 2 lrailers 2 
5) 1 Pick-up Truck (rental) 2 

I 
PERSONNEL AND EQUIP. DECON. FAClLlTltS AND S 
i~Truck/Heaw Eouipment Decon Pad I 

.a) Excavate g g&de area (40’ x 50’) 70 CY 
b) Compact area (40’ x 50’) 75 CY 
c) Curb & splash guard (poly & lumber) 1 LS 
d) Steam cleaner, pumps, hoses, sprayers, etc 2 MO 

2) Decon Water (1000 gallmon) 2.000 GAL 
3) Clean Water Storage Tank 1 EA 
4) Spent Waler Storage Tank 1 EA 
5) Personnel Decon. Trailer 2 MO 
6) PPE rolloff cont. 2 MO 

SITE MANAGEMENT STAl-FING I 
1) Task manaaer I 400 
2j Site supervisorlloreman 
2) Sile safety otficer 

400 
50 

I 
6FFlCE PROJECT MANAGtME?dT AND SUPPORT 

7FProiect manager I 40 
2j Project admin&ator 40 
3) Heallh and Safety direclor 5 
4) Procurement/subcontracting 80 
4) Clerical support 40 

SITE PREPARATION 
1) Fugitive dusts control (water tank) 1 
2) Spray from tank truck 1 

uiili - 

jEtF 
13 
LS 
MO 
MO 
MO 

ivici - 

- 
HR 
HR 
HR 

- 

HR- 
HR 
HR 
HR 
HR 

- 

--I2 
MC 

Unit Cost ($) Total Cost(S) 

Sub. Mat. Labor Eq ip II Sub. Mat. Labor Equip. 

400 00 0 00 0 00 0 a0 800 
ll.ouu uu utltl . bud b Ilti B utlH i !I FI 
5,000 00 000 0 00 0 00 5.000 0 0 0 
4,000 00 0 00 0.00 0 00 8,000 0 0 0 
4.000 00 0 00 0 00 0.00 8,000 0 0 0 

500 00 100 00 0.00 0 00 1,000 200 0 0 

0 00 0.00 0.70 0.70 0 0 49 49 
0 00 0 00 0.11 0 36 0 0 8 27 
0 00 1,000 00 500 00 200 00 0 1,000 500 200 

1,000 00 0 00 100 00 0 00 2,000 0 200 0 
0 20 0 00 0 00 0 00 400 0 0 0 
0 00 1,500 00 300 00 0 00 0 1,500 300 0 
0 00 2,500 00 400 00 0 00 0 2,500 400 0 

2,500 00 0 00 200 00 0 00 5,000 0 400 0 
700 00 0 00 0.00 0.00 1,400 0 0 0 

0.00 0.00 35.86 0.00 
0 00 0.00 30.00 0.00 
0 00 0 00 25 00 0.00 

000 0.00 45.00 a:cii 
0 00 0.00 30.00 0 00 
0 00 0.00 35 00 0 00 
0 00 0 00 30.00 0 00 
0.00 0.00 12.36 0.00 

0.00 2500.00 0.00 0.00 
0 00 0 00 1160.00 1292 80 

0 0 14,344 0 
0 0 12,000 0 
0 0 1.250 0 

0 0 1,800 0 
0 0 1,200 0 
0 0 175 0 
0 0 2,400 c 
0 0 494 0 

- 

0 2,500 0 ‘I 
0 0 1,160 I.??13 - 

N \D*TA\COM .E\SITEXL?C58”3 XLS 

Total Direcl 
Cost (5) 

-Comments 

80 

L 8..& 
5,000 
8.000 
8,000 
1,200 

Historical dala 
Historical data 

Hlstoncal data 

98 
35 

1,700 
2,200 

400 
1,800 
2,900 
5.400 
1,400 

122 242 2020) 
122 226 6200) 

Historical dala 

3000 Gallon 
5000 Gallon 
Vendor catalog 

Hlsloncal data 

14,344 
12,000 

1,250 

~- 
1,800 
1,200 

175 
2,400 

494 

2.500 10,000 gal ‘- 
2,453 [18 05 0413/ 



NWS EARLE FEASIBILITY STUDY COLTS NECK. NJ 
SITE 26 ALTSB -AIR SPARGlNlSOlL VAPOR EXTR. (SOUR& REMOVAL, INST. CONTROLS, LONG-TERM MONIT.) 
dPTlON A: ON-BASE DISPOSAL of CONTAMINATED SOILS 
NAVY CLEAN CT0 0279; BBRE JOB NO.7452 
15 JULY 97 

Page 2 of 4 

LEACH TANK tXCAVATlON 
I) txcavate soils overlying tank 
2) Haul soils 50 ft to stockpile 
2) Excavate leach tank concrete blocks 
3) Haul 50 H to decon. area 
4) Decon. rubble 13 steam cleaning rinses] 
5) Sleam cleanrng - elec., detergent, water, labor 
5) Wipe samples 
5) Decon. rinse water disposal 

CONTAMINATED SOILS EXCA\IRTION 
1) Excavate soils underlying and adjacent to tank 
2) Confirmatron sampling 
3) Sampler 

ON-SITE DISPOSAL 
I) Load dump trucks 
7) Haul to Site 4 

BACKFILL m AREA 
ij%ackfill with on-base till material 
2) Compact materials, 6” kfts 

PRE-DESIGN INVESTI- 
1) Aquifer test and characterization 
2) Air permeability study, pilot test 

ASISVE EQUIP. 8 BLDG. 
I I Clear and arade area 
Z) t%ac.e~&n~ete pad 125 fl x 35 ft x tt’j 
3) pre-engineered bldg for ASISVE syst. 120 Rx 
t) Connect utilities [elec. hookups] 
5) Compressors (oil-free,) 
3) Vacuum blowers 
7) Knockout drums 
3) Blower starters, controls, and panel 
IO) valves, pressure/vacuum gauges, connectorr 
II) Lighting 
12) Carbon steel piping 4 IN dia. 
13) concrete pads [2 FT x 2 FT x 4 in] 
14) valves. gauges, samp. ports, piping 
15) Vapor phase carbon (200 lb units] 

Total Cost (S) 
Sub. Mat. Labor Equip 

0 0 4 5 
0 0 2 2 
0 0 6 7 
0 0 3 3 
0 143 677 0 
0 97 416 5 

6,460 0 300 0 
12,474 0 0 0 

Total Direct 
Cost (5) 

-- 
9 
4 

14 
6 

619 
520 

6,760 
12,474 

0 0 21 25 46 
6,100 0 0 0 6.100 

0 100 200 0 300 

0 0 10 6 16 60 
3 0 0 0 3.46 

0 0 41 41 62 
0 0 17 34 50 

2aooo 0 0 a 20,000 
30,000 0 0 a 30.000 

2.000 0 0 a 2.000 
0 173 64 259 517 
0 32,400 0 a 32,400 

2,000 0 0 a 2,000 
0 29.796 700 9 30.505 
0 71,224 934 12 72.170 
0 212 0 0 212 
0 6.400 2,100 a 10,500 
0 6,300 1,400 a 7,700 

1,000 0 Q 0 1,000 
0 416 202 66 7nf 
0 33 16 50 09 
0 2,000 600 Q 2) 1.u 

4.000 0 0 0 4,&‘!j 

(022 236 03601 
133 02 17201 

(022 216 4050) 
I 

------I 
I 

1033 172 4650) 
133 43 OlOl] 

[33 13 90041 
133 13 23421 
133 13 23431 

1026 &:i 41601 
(033 ‘: 2 46501 .: 

1.: “l2011, 
I 
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ASm)t WELLS INSTALLATION 
11 Driller mobldemob 
2; Trenching [AS wells. ((16 x 160) + 420) x 2 X 
3) Trenching [SVE wells, ((9 x 200)+ 450) x 2 x ’ 
4) Trench box installation [IO6 AS + 46 SVEJ 
5) sand beddtng 
6) backfilling 
7) Drtllrng (AS wells, 6” dia borehole] 
8) Split barrel sampling 
9) Well casting 12” ID] 
10) Well screens 12” ID PVC] 
11) Filter pack 
12) Bentonite seals 
13) Annular seals 
14) Drillrng [SVE wells. IO” dia borehole] 
15) Well casing 14” ID] 
16) Well screens 14” ID PVC] 
17) Filter pack 
18) Annular seals 
6) Benlonile seals 
19) Well development 
20) Mist , decon., setups, security casings. etc. 
21) Connections to manifolds & treatment system 
22) bail valves (2 in PVC) 
22) ball valves (4 IN PVC) 
23) pressure/vacuum gauges 
24) check valves 

SURFACE SEALING 
I) Grade treatment area 180 x 260 
2) Seal surface wllh 3 IN asphall 

MONITORING WELLS INSTALlATldff 
1) Driller mob/demob [included in above] 
2) Drilling 
3) Split barrel sampling 
4) Well installation (8 wellslpiezometers) 
5) Well development 
6) Misc., decon , setups, security casings, etc. 
6) Oversrght (1 geologist) 
8) Mgmt coord 
7) Oversight ODCs, M&IE 

2) ODCs 
PERMt-CY 

1) waiver permiUCEA procassmg 

Unit Cost (f) 
Sub. Mat. Labor Equtp 

I 

-T- Total Cost ($) 
Sub. Mat. Labor Equip 

.-_- 
2,000 0 0 0 

0 0 788 453 
0 0 595 343 
0 38.000 7,600 D 
D 3,957 48 46 
0 0 113 113 

71.798 0 D 0 
6,480 0 0 0 

16.866 0 0 0 
1,840 0 0 0 
4,130 0 0 0 
6.258 0 0 0 

42,440 0 0 0 
16.422, 0 0 0 

543 0 0 0 
159 D 0 0 

5,628 0 0 0 
0 D 0 0 

15.991 0 0 D 
43,200 0 0 0 

2,000 0 0 0 
0 I;000 5,000 0 

10.368 0 0 0 
12,742 0 0 0 
19,2Dl D 0 0 
14,779 0 0 0 

Comments 

1 LS 2,000 00 000 0.00 0.00 
331 CY 0 00 0 00 2 38 1 37 
250 CY 0 00 000 2.38 1.37 
152 EA 0 00 250 00 50 00 0 00 
193 CY 0 00 20 50 0.25 0 25 
366 CY 0 00 0 00 0.29 0.29 

2,160 LF 33 24 0 00 0.00 0.00 
432 EA 1500 0 00 0.00 0.00 

2,484 LF 6 79 000 0.00 0 00 
216 LF 8 52 0.00 000 0 00 
432 LF 9 56 0 00 0 00 0 00 
216 LF 28 97 0 00 000 0 00 

i ,728 LF 24 56 000 0 00 0 00 
322 LF 51 00 0 00 0 DO 0 00 

40 LF 1358 000 0 DO 0 00 
10 LF 15 93 DO0 0 00 D DO 

230 LF 24.47 000 0.00 0 00 
0 LF 0 00 0 00 0.00 0 00 

138 LF 11586 0 00 0 00 0.00 
432 HR 100 00 0 00 0 00 0 00 

1 LS 2,000 DO O.OD 0.00 0 00 
1 LS D 00 1 ,ODO 00 5,000 00 0.00 

108 EA 96.00 DO0 0 00 000 
46 EA 277 00 0.00 0.00 0.00 

154 EA 124 68 000 0.00 0 00 
108 EA 136 a4 0 00 0.00 0.00 

fatal Direcl 
cost (5) --- 

_-.-- - 
2,000 
1,241 

938 
45,600 

4,053 
225 

71,798 
6.480 

16.866 
1.840 
4,130 
6.258 

42.440 
16,422 

543 
159 

5,628 
0 

15,991 
43,200 

2.000 
6,000 

10,368 
12.742 
19,201 
14,779 

Historical data 
1022 254 00501 
I022 254 00501 

[04 1 032 02q 
1022 206 20201 

133 23 11311 
Historical dald 

1332301111 
133 23 02111 
[33 23 1401) 
133 23 21011 
(33 23 1801) 
133 23 1133) 
133 23 01151 
133 23 02121 
(33 23 14031 
133 23 16031 
(33 23 21031 

1151975 32901 
[I51 075 33203 

133 31 02091 
133 27 04021 

3,200 s SY 0.00 0.00 0.37 0.61 0 0 1,924 3,172 5,098 1022 304 01001 
5,200 0.00 26.50 2.58 2.37 0 137,800 13,416 12,324 163.54C 1025 104 08541 

20: 
32 

200 
32 

1 
60 
IO 

1 

LS 2,ooo.oo 0.00 0.00 0.00 
LF 25 00 000 0 00 O.OG 
EA 1500 000 0 00 0.00 
LF 1500 0.00 0.00 0 oc 

HR 100 00 000 000 0 oc 
LS 3,ODO.OO D 00 0.00 o.oc 
HR 0 DO D 00 20.00 o.oc 
HR DO0 DDO 35 00 o.oc 
LS 000 2,250.OD 0.00 0.00 

0 0 0 c 
5,000 0 0 C 

480 0 0 C 

3,000 0 3,200 0 0 i 0 
3,000 0 0 c 

0 0 1,200 c 
0 0 350 ( 
D 2,250 0 0 

- -..- 

0 0 6.4~~’ 0 
0 4,000 IT 0 ---- - 

15.mo 0 D 

-E 
Z.gDC 

3,;l;;l 
3.20( 
3,00( 
1,20( 

?5, 
2 25, 

-v- -- 
Hrsloncal data 
Historicai dala 
Historical data 
Historical dala 
Historical data 
Htstorical data 

-3% 
1 

1 

HR 0.00 0.00 20.00 0.00 
EA 0 00 4,ooo.oo 0.00 0.00 

I3 15.000.00 0.00 0.00 0.00 

-- .I 

----6,406 

~-!2!2!! 
-. __ 

ODD 
- - 

1 

$ / 
-- -.._ --. __ 

,. 
.! 

\ 

! 
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I Total Cost(S) 
Sub. Mat. Labor Equip. 

IPage 3 Total 
Direct Cost Adjustment Factors 

Safety Level D Multiplier (5% of labor and equipment, for non-Lev. C activrhes) 

445,103 1 346,000 1 61.850 1 18,570 

0 0 4,092 926 
Safety Level C Multiplier (25% of labor and equipment, as listed) 

Srle & lnduslnal Health 8 Safety Moniloring (3% of labor and equipmenl) 

u] 445.,% 346,Ob It::::! 1Q.I 

lndlrect Cost Adjustment Factors 
Labor Overhead Q 120% (for Aeld mgmt. 8 home office. only) 
Field Construction Labor Overhead @ 60% 
Subcontract Overhead @ 5% 
Tax on Materials Q 5% 
G B A Q 10% (on labor, equip.. & matl’s.) 

Cost Adjustment Factors 
1995 to 1996 Cost Corm&on Factor @ 4% 

City/Location Cost Adjustment Faclor @ 21% (ref. 2) 

I 0 0 40,396 0 
0 0 26.912 0 

22,259 0 0 0 
0 17,300 0 0 
0 34,600 9.594 1.950 

ISubtotal Direct and Indirect Costs 467,442 397,900 163.644 21.446 

16,696 15,916 6,554 656 

Adjusted Direct and lndlrect Costs 

Engineering Q 6 % of total direct and indirect 
Prime Contractor Fee @ 10% of Total Adjusted Cost 

ITotal Costs 

486,140 413.616 170.396 22,306 

Contingency Q 10% of Total Cost 

Total Direct 

Cost(S) 

691,602 

5,021 
0 

3,013 
-- 

099.636 

40,396 
29.912 
22.259 
17.300 
45,144 

___-- 
1.053,647 

42,025 
221,266 

1316,938 

79,016 

131,694 

1527,646 

152,765 

References used for cost estimates: 

1) Means Site Work and Landscape Cost Data, 1995, 14lh Annual Edition, R.S. Means Co., Inc., Kingston, MA 
2) Environmenlal Restoration: Assemblies Cost Book; 1995; ECHOS. Los Angeles. CA 

Comments 



NWS Earle Site FS 

Site 26 - Alternative 5 - Air SparginglSoil Vapor Extraction 

Colts Neck, New Jersey 

0 & M Analysis 

26&m-97 

Applies to both Alternatives 5A and 58 

Annual Costs 

ANNUAL 5-YEA3 

ITEM 0 & M ITEMS ($) NOTES 

.TEMS (3) 

1. Activated carbon usage none 

2. Weekly systems checks $83,200 Inspect extraction and treatment systems, 

take readings. 20 HR/wk @ $60/HR + 

ODCS 

3. Annual equipment maint. & 3% of treatment and extraction system 

repairs capital costs 

- 5A $50,925 

- 56 $50,412 

4. Power usage $287,050 @ $O.O9/kw-hr 

5. Groundwater monitoring $62,000 Sample 11 wells & 3 QC, incl. VOCs analyses. 

Inc. labor, M&IE, ODCs. 4 times/yr 

5. Reporting $16,000 200 LOE hours cl ODCs for annual reports 

plus other direct costs 

7. 5-year Site reviews $15,550 Reviews performed at year 5 

1 
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Site 26 Alternative 5: Air SpargingiSoii Vapor Extraction (Source Removal, Institutional Controls, and Long- 
term Monitoring) 

ASSUMPTIONS: 

i. Discount rate for net present worth calculation at 7% per OSWER Directive NO. E3%. --20, June 25, 
1993. 

ii. Cost estimating sources: 

ECHOS Environmental Restoration. Unit Cost Book and Assemblies Cost Book: Delta Technologies 
Group, Inc. and Marshall & Swift, 1995. 

Means Heavv Construction Cost Data! 9th edition, R.S. Means Company, Inc., 1995. 

Means Site Work & Landscaoe Cost Data. 14th edition, R.S. Means Company, Inc., 1995. 

. . . 
III. Abbreviations: SF = square feet; CF = cubic feet; SY = square yard; CY = cubic yard; ‘LF = linear 

feet; MSF = 1000 SF 

iv. Process leach tank of approx. 10 FT W x 10 FT L x 6 FT H, cinder block construction, top of tank 
approx. 8 in below ground surface. 

V. It is presumed that field pilot studies M be conducted to determine air permeability, radii of 
influences for air sparging and soil vapor extraction, air injection and extraction rates, for system 
design. 

vi. All sizing of components are conceptual for the purpose of the Feasibility Study, only. Actual sizes of 
pumps, vessels. blowers, pumping rates, etc. are to be determined based on results of predesign 
investigation and treatability studies. _. 

vii. The associated cost estimates conservatively assumes an operation period of approx. 5 years for 
the entire site area and affected portion of aquifer. If during this period, portions of the site or aquifer 
become remediated, then application of AS/SVE in those areas would be discontinued and could 
result in lower O&M costs. 

vii. Biblioaraphy 

- Bruell, Clifford, Michael Marley, and Harley Hopkins; American Petroleum institute In Situ Air 
Sparqinq Database; Tenth Annual Conference on Contaminated Soils, October 1995 

- Schima, Susan, Douglas LaBreques, and Paul Lundegard; Monitorinq Air Sparqinq Using 
vromoaraDhv, Ground Water Monitoring Review, Spring 1996 

- US EPA, Subsurface Volatilization and Ventilation Svstem (SWSl, Innovative Technology 
Evaluation Report; EPAI540/R-94/529, August 1995 

- US EPA, Guide for Conductinq Treatabilitv Studies under CERCLA: Soil Vapor Extraction; 
EPA/540/2-Sl/OlSA, September 1991 
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BiblioaraDhv (cont.) 

- US EPA, Soil VaDor Extraction Technoloav. Reference Handbook: EPA1540/2-9iiC03; February 
1991 

CAPITAL COST ITEMS: 

1. Mobilization/Demobilization Require portable communications, equipment mob/demob [lump sum], 
site utilities (elec./p;.ane lines; connect to Building GB-I), office trai:zr ‘!:/I ~‘r;?!:‘?? c!;inking and 
decon. water, and sanitary facilities. 

2. Personnel & eauioment decon. facilities and services Establish truck\heavy equipment decon. pad, 
personnel decon. pad, clean warer storage, spent w. 7% storage. 

3. Fuqitive Dust Control: 

Fugitive dust control - One 10000 gal tank. Have 1 water wagon spray down .5 acres per day, 20 
days per month (18 05 04131. 

4. Leach Tank Excavation: 

- Excavate 10 FT xl0 FT x 1 FT (3.7 CY - 4 CY) of soils overlying process leach tank. Stockpile ,r,, 
onsite for backfill; which are probably uncontaminated based on RI sampling results. 

- Remove standing liquids and sludges from the tank. Approx volume unknown. Assume all up to 
100 gallons would be sent to off-site TSDF. 

- Excavate process leach tank (approx. exterior dimensions of 6 FT H x IO FT L x 10 FT W), which is 
composed of cinder blocks, and lift to surface. Total volume of concrete materials = 4 walls x 10 FT 
x6FTx8in = 16OCF=6CY. 

- Decon. leach tank rubble; high pressure spray, steam, and sut-factant wash 3 times. Collect rinse 
water for offsite disposal. Total surface area requiring decon. -4wallsx2sidesx6FTHxlOFTW 
= 480 SF. Once demolished, assume double surface area - 960 SF. 

- 3 times steam clean - 2880 SF @ 138 SFlHR 133 17 0812]& equip/matls, labor @ 21 HR [33 17 
08241. Total rinse water @ 5GPM @ 21 HR = 6300 gal. 

5. Rubble Disoosal: 

- perform wipe samples to determine action for rubble. Assume 20 wipe samples required, and 
analyses. 

Option A: Send decontaminated demolished leach tank rubble to off-site disposal facility, if 
contaminants remain in concrete materials. 

6. 

Send to Site 4 landfill for consolidation, if wipe samples do not reveal contamination. Option 8: 

Contaminated soils diSDOSal: 

,/--” \ 
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- Assume soils surrounding and below process leach tank are likely contaminated by TCE and other 
solvents. Assume that up to 1 foot thick surrounding leach tank, arid sods from ;ne bottom of the 
tank to the water table are TCE-contaminated. 

Total assumed cont. soil volume = 12 FT L x 12 FT W x 3 FT D = 432 CF = 16 CY. Probably 
would remove up to 20 CY total during excavation. 

7. Field contirmatorv analvses: to verify or confirm that desired PRG levels (concentrations) have been 
achieved through excavation. 

Use 1 sampler @ 10 HR collecting 25 samples, send for VOCs analyses. 

8. Backfillinq of Process Leach Tank Area 

- Backfill with common fill materials. Assume that material available from on-base sources, only fill 
handling costs involved. Estimated void volume - 12 FT x 12 FT x 15 FT = 2160 CF = 80 CY 

9. Pre-Desiqn lnvestiaation 

- WII require limited hydrageologic evaluation, and sampling and analysis of groundwater and 
aquifer materials. AsSume $20000 to perform field tests, sampling, data reduction, and interpret 
results. 

- Perform field air permeability tests and to determine radius of influence for air sparging and soil 
vapor extraction, install air piezometers to monitor vadose zone. Estimate at $30000 for equipment, 
setup, field tests, and inter-p. of results. 

10. Install air sparqinq & soil vapor extraction network. 

- Erect weatherproof, pre-engineered building-to house compressors and blowers, power supply, 
control panels, and vapor phase activated carbon cannisters. Connect utilities to building. 

- Install all piping below ground surface in trench to protect them. Place piping in trench approx. 2 
FT deep, bedded in 8 IN sand. Backfill to ground surface. 

- Each air sparging and extraction well head will be installed in a precast vault box [2 FT x 2 FT x 2 
FTj, with water tight locking cover. A sampling port would be included in each well head. 

11. Estimate air iniection well spacinq and conceptual desiQn 

- Based on RI, Site 26 saturated subsurface soils are fine to medium sands [hydraulic conductivity 
from 1.92 10 E-3 to 7.09 10 E-41. 

- Actual air sparging (AS) radius of influence (Rot) to be determined during pilot test. For FS, will 
use data developed by the American Petroleum Institute [ Bruell, et al., 19951 for sites where AS has 
been implemented. Typical AS ROI for BTEX contaminated sites is estimated between 10 - 26 feet, 
which cover a variety of subsurface soil conditions: for FS it is reasonable that Site 26 subsurface 
saturated and unsaturated soil conditions would be comparable to those evaluated in the API study. 
Since Site 26 soils are generally fine to medium and coarse sands, which are relatively permeable, it 
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is reasonable to selected an anticipated ROI of probably 15 - 20 feet. Use 15 feet ROI. or AS well 
spacinq of 30 feet. 

- Use conceptual air sparging network with following conditions (based on general guidelines 
presented in API database summary and HWC Jan/Feb 1993 article): 

12. 

c 2 IN dia PVC sparging wells 
* 6 IN dia borehole 
f 2 Ff slotted screen intervals, sealed by bentonite above ECEC?ned zone, filter sack around 

screens to 2 FT above screened interval, min. 2 FT thlr’ ’ !j:c S.>3’ :- -;1 pack. 
* screens positioned appox. 14 feet below water table (1 roar above I;.: i a ; _ , 3r 

24 ft bgs. 
* max. overpressure of 5 PSI (pressure in excess of hydrostatic head, and capillary action) 
l air flow rate of - 10 scfm 
l vertical pipes tied to headers/manifolds 

Est. total pressure to be delivered at each sparqe ooint 
hydrostatic head = approx. 1 PSI per 2.3 feet hydraulic head 
14 feet hydraulic head - 6.09 PSI 
Total pressure delivered at each sparge point = 5 (maxi + 6.1 - 11.1 PSI. 

13. Number of AS wells and lengths of oipe 

- currently delineated extent of groundwater TCE plume (’ 1 ug/L) extent of approx. 160 FT x 24 FT “-” 
slotted screen intervals, sealed by bentonite above screened zone, filter pack around screens to 2 
FT above screened interval, min. 2 FT thick bentonite seal over sand pack. At AS spacing of 
approx. 30 feet, will require - 108 wells (112 wells - 4 corner wells) 

- surface PVC piping: 16 rows @ 160 FT, add 2 FTlwell @ 108 wells = 2776, add 10% for misc. 
extensions, connections, etc. 280 FT. Total - 3100 LF PVC. 

- 1 row of header @ 4 IN PVC @ 420 FT 

- carbon steel 4 IN piping @ 45 FT leading from blowers for because of heat buildup from 
compressors, and to reduce head loss. 

- provide 1 pressure gauge, 1 ball valve per well, and 1 check valve. 

14. Size compressors/blowers for AS 

- divide 16 rows of AS wells into - 3 zones [5, 5, 6 rows], and use 3 compressors each providing 
approx. 35 - 42 AS wells with between 5 to 10 cfm of air [420 cfm total] at max. total pressure of 12 
PSI. 3 compressors provide flexibility in turndown or closing off zones are completion of treatment. 

- use oil-free compressors/blowers with downstream coalescing and particulate filters 

- select positive displacement or rotary-lobe blowers to provide pressurized air. Use 426 SCFM 
blower, 84 HP, 30 PSI, [33 13 90041, which would provide for over capacity for head loss due to air ,~, 
friction flow losses and form losses (valves, gauges, bends, tees, etc.) 

\- 
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- will need to check if friction headloss due to air flow in piping pose problems for selected 
compressor. If a problem, add another compressor and reduce load to each compressor. 

15. SVE well soacina and conceptual well desian 

- Will require field air permeability test to determine actual ROI vs. vacuum and distance from test 
extraction well. 

- From API database summary, most commonly used SVE ROI to AS ROI ratio was I - 2. Use ratio 
of 2 for the at Site 26; if soils are more permeable than anticipated, then ROI ratio would be 
decreased. For FS, use SVE ROI of 30 FT. or well spacing of up to 60 FT. 

- conceptual well design: 

4 46 SVE wells with 2 FT section of 4 IN PVC Sch 80,2 FT Riser, 4 FT Sch 80 
t 10 IN boreholes 
t bentonite seal above screened zone, filter pack around screens to 6 IN above screened 

interval, 2 FT bentonite seal over sand pack. 
l bottom of screens positioned appox. 1 foot above water table 
l All extraction wells manifolded at the surface to vacuum blowers. 

- Total 4 IN PVC piping req’d = 46 x 4 FT + 420 FT header = 604 FT, add 10% (60 FT) for misc. 
connections, etc. Total piping w 670 FT. 

- Total 4 IN slotted pipe = 92 FT 

- Include 1 vacuum gauge, 1 ball valve for each extraction well 

16. Vapor extraction rate 

- From the literature, require higher vapor removal rate than injection rate to ensure capture of VOC 
gases that volatilize into the vadose zone from the groundwater. Use approx. double the air injection 
rate. 

SVE rate - air injection rate 108 well x IO scfm x 2 = 2160 cfm. Use 2200 scfm @ -20 psi (-46 IN 
water). 

- Use 4 x 30 HP 580 SCFM vacuum blower [33 13 23421, $17805 each 
- Use knockout drum/moisture separator on upstream side of the vacuum blower. Collected water 
will be filtered through liquid phase activated carbon units and discharged. 
- Extracted VOC-laden gases would be passed through vapor phase activated carbon and 
discharged to ambient air. 

12. Estimation of vapor phase carbon reouirements 

ACTUAL CARBON CONSUMPTION RATES TO BE DETERMINED BASED ON ACTUAL 
CONTAMINANT CONCENTRATIONS AND POSSIBLY TREATABILITY STUDIES. 

Est. volume of contaminated portion of aquifer is approx. 160 FT W x 420 FT L x 15 FT H = 
1,008,OOO CF. Use porosity of 25%. 
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14. 

Est. quantitv of cont. aroundwater - 0.25 x 1,008.OOO CF = 252000 CF 
Est. quantity of TCE = 705 pg/L (avg. cont.) x 252,000 CF x 28.32 UCF q 5031 g 
Est. total VOCs if TCE - 30% of VOCs detected = 5031 g/O.3 = 16770 g = 16.77 kg = 36.89 lb 

Est. auantitv of cont. soils - 0.75 x 1008000 CF = 756000 CF 
Est. quantity of TCE using soil-water partitioning. Use TCE Kd = 1.66 E-01 L/kg , same as used in 
ECTRAN modeling. 

using Kd = SC/WC 

SC = soil cont. (pg/kg) 
WC = aqueous cont. (pg/L) 

Kd = 1.66 E-01 = ScI705 :. SC = 1.66 E-01 l 705 = 117 pg/kg 

Est. quantity of TCE in saturated soils = 756000 CF x 117 pg/kg x 100 Ib/CF x kg/2.2 lb 
= 4,020,545,455pg=402lg TCE 

Est. total VOCs in sat. soil if 30% as TCE = 4021/0.3 = 13403 g @ 454 g/lb = 29.52 lb 

Total VOCs in contaminated portion of aquifer - 37 + 30 L 67& 

- will use vapor phase carbon to capture VOCs. Actual air emissions measurements should be 
performed to determine need for VOCs controls. Assume req’d to minimize impact to GB-1 workers. 
Use estimated adsorption rate of 45 lb TCE per 200 lb carbon [per Calgon product literature]. 
Assume total VOC adsorption rate similar to TCE adsorption rate. 

Est. total carbon req’d = 200 lb. 

Over life of AS/SVE treatment, will use 2 vapor phase carbon @ 200 lb carbon units, each, in line, 1 
standby. Replace if primary carbon unit experiences breakthrough. 

Estimated vaoor recovery rate 

- Field pilot test will provide more accurate data on expected recovev rates. Since TCE is a highly 
volatile gas, it is likely that recovery could be quick if air sparged into the groundwater is adequately 
distributed to a contaminated soils. 

- Review of available literature indicates typical ASJSVE operation of systems for up to 24 months to 
achieve groundwater concentrations in the 1 E+2 to 1 E+l pg/L TCE. Since target remediation 
concentration would be between 1 to 10 pg/L TCE for Site 26, greater time would be necessary to 
attain more stringent goal. Assume at‘ least 2 to 2.5 times literature values(or 4 to 5 vears); this is 
reasonable given the low target concentration. 

- Probably the largest auantity of vapors recovered during initial AS/SVE treatment, and recovery 
rate will decline asymptotically. 

- Assume that recovery rate will dectine by 50% per year over 5 years. 
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Estimated VOCs recovery and carbon usage rates would be: 

- VOC Mass - VOC Mass 
Recovery Rate WW 

Year 1 
Year 1 

x 19.6 
0.5 x 9.8 

I Year 1 I 0.25 x I 4.9 I 
Year 1 1 0.125 x 2.45 
Year 1 ) 0.0625 X 1.23 
Total 1 38 

15. Monitorinq wells/piezometers installation 

- Install 8 new groundwater monitoring wellslpiezometers within and downgradient of interpreted 
plume location, since plume is not being contained. 6 wells @ approx. 25 feet lengths each. 

- Use cased drilling techniques, since sandy aquifer difficult to drill with augers. Install 5 FT or IO FT 
screens at bottom of well, or where highest VOCs detected. Drilling and monitoring well construction 
rate of 25 FTlday. Well development of 4 hr/well. Est. 2 week mob/demob driller, drilling, and 
installation. 

- Driller mob/demob @ $2000 
- $25/LF drilling, $15/LF well construction 
- $1 S/split spoon sample 
- $1 OO/hr well develop, up to 4 hours ea. 
- Misc. - decon.spoons, drums, standby, etc. = $2000 

16. 

- 1 geologist oversight for 12 days (inc. prep. & travel) @ 10 hr/day @ $20/hr w/o overhead & profit, 
$125/day M&IE @ 10 days, $500 ODCs/PID, supplies. 
- Mgmt coord. 10 hr @ $35/hr 

._ 

Shakedown Period Activities: 

- Assume for 1 month period after installation of treatment system, technical specialist will monitor 
AS/SVE system and treatment system performances. As necessary, system performance would be 
optimized. Use 2 specialists for 4 weeks @ 8 HR/day @ 20 days. Add $4000 ODCs (GC, supplies, 
electronic water level gauge, data loggers). 

- Monitor water levels, screen groundwater and recovered vapor with GC for VOCs content, compile 
data, prepare reports. 

17. Permit equivalencv 

- Based on information developed by M. Wierman, estimate capital cost of $5000 for air waiver 
processing, and -$lOOOO for obtaining a CEA equivalence. 

LONG-TERM 0 8 M ITEMS: 



Brown & Root Environmental 
Client: Navy CLEAN I Fife No. By: LC 

Subject: Site 26. Alt. 5 - Assumpttons ana Cost Checked by: 
Basis. NWS Earle FS. CT0 279: Revision 3 p-/,3& ?/?I I=7?- ---.......--- 

1. Carbon reolacement:: None required. 

7 i. Weeklv check of extraction and treatment svstems 

- 1 specialist @ 20 HR/week @ $GO/hr to measure water levels collect and field GC screen GW and 
vapors for VOC concentrations, and inspect vapor extraction System and trea.*.m@ system. Add 
$400 ODCs weekly for ODCs (travel. GC rentals. expendables). Weekly ocist = S ‘3ZZ. annual cost 
= $83,200. 

3. Annual svstems maintenance: 

- Allot 3% of capital costs for annual repairs and replacement of air sparging, vc-cc: extractior 
treatment system components. 

4. Power consumption 

Assume that compressors [3 @ 84 HP] and vacuum blowers [4 @ 30 HP] would be operated at 
rated HP. 

AS/SVE Power = [ [3 x 84 HP] + [4 x 30 HP] ] x 24 HRIDAY x 365 DAYNR x 0.7457 kW/HP 
= 2,430,028 kW-HR 

Assume 80% efficiency and electrical costs of 30.09/kW-HR. 
Annual energy cost = 2,430,028 kW-HR x 1.25 x $O.OS/kW-HR = $273,380 

- Add 5% for general remedial action activities (lighting, compressors for carbon adsorption units, 
instruments, pre-heaters for winter usage, etc). - $13,670 

Total annual energy cost = $287.050 

5. Lonq-term annual aroundwater monitorina quarterlv: 

- Sample 3 existing and 8 new monitoring wells. 5 QC samples. Total 16 samples per event. 

Sampling and analysis for site-specific contaminants: VOCs 

Labor: 4 sampling event/year. 

Each event : 
- GW sampling 2 people @ 10 hriday @ 4 days (add 6 hr each for prep./mob/demob.) ‘I 92 hr 
- Sampling a 92 hours @ $60/hr (w/overhead & profit) = 6 5520 
- Proj. mgmt/coord. 3 40 hours/year @ $80/hr (w/O&P) = $3200 
-Annual: add 5600 M&IE; ODCs & supplies @ $500; & shipping @ $500. 

Total z $10300 quanerlv = $41200 annuallv 

Estimated analytical costs: 

6. 
- VOCs (EPA Method 624) $324/sample @ 16 samples/yr = $5184 oer event = $20800 

Reporting of results: data review and report prep. @ 200 hr/yr @ $70 = $14000, add $2000 ODCs. 
Total = $16000 annually. 

,,-., 
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5year reviews at 200 LOE @ S70lhr. Approx. S1500 ODCs. Total = S 15500 Der event 
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