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EXECUTIVE SUMMARY

At the request of the U.S. Navy, TRC Environmental Corporation (TRC) has prepared
this Detailed Analysis of Alternatives (DAA) Report for Site 10 - Camp Fogarty Disposal Area
-~ and Site 11 -'Fire Fighting Training Area, at the Naval Construction Battalion Center in
Davisville, Rhode Island (NCBC Davisvi]lé). The DAA is part of the Feasibility Study (FS)
process and is being conducted under the Navy’s Installation Restoration Program and -in
accordance with the requirements of th¢ Comprehensive Environmental Response, '
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendmeﬁts and
Reauthorization Act (SARA). |

Introduction

Twelve sites at the NCBC fac;ility are being investigafed under a Remedial
Invest_igation/Feésibility Study (RI/FS) program. Phase I and Phase II Remedial Investigations
‘ (RIs) have been conducted to investigaté the physical characteristics of the sites, as well as to
idenfify potential sources of contamination, determine the nature and extent of contamination,
and characterize potential health risks and environmental impacts. Detailed site background
information, results of the investigations, and a characterization of the potential risks to human
health and the environment posed by the sites are presented within several sebarate Remedial
Investigation Reports (TRC, 1993). Initial screenings of potential remedial alternatives were
also conducted for the sites on the basis of Phase I RI results only within two Initial Screening
of Alternatives (ISA) Reports (TRC, 1993). This DAA Report, which addresses only Sites 10
and 11, builds upon the analyses conducted. within the ISA report, presenting remedial
alternatives developed based on the results of the Phase I and Phase II RIs, and detailed analyses
of those alternatives. A summary of the DAA Report for each site follows.



SITE 10 - CAMP FOGARTY DISPOSAL AREA

Background . A

Camp Fogarty is a 347-acre parcel of land located about 3 miles west of the Main Center
| of NCBC Davisville, in East Greenwich, Rhode Island. Camp Fogarty, which has been
excessed to the U.S. Army, includes an active firing range. The Site 10 study area, the Camp
Fogarty Disposal Area, is located west of the firing range, between the firing range berm and
a steeply rising hill. Access to the entire area, including the portion of the area referred to as
Site 10, is restricted by fences and facility personnel. Since this property has been excessed to
the Army, its future use is not impacted by the closure of NCBC Davisville. The southern
portion of Site 10 is located within the capture zone of a proposed water supply well location
and private potable wells may exist downgradient of the site.

A plan of the study area is provided in Figure ES-1. Three depressions filled with
construction debris are present within the site area. The vicinity of the study area is heavily
wooded, interspersed with meadow areas. Seasonal flooding occurs in the low lying regions of
Site 10 during periods of heavy rain.

Cans of rifle- and weapon-cleaning oils and preservatives, as well as miscellaneous
municipal-type garbage, were reportedly occasionally disposed of in a shallow, sandy excavation
just west of the firing ranges at Camp' Fogarty.. Approximate disposal area locations,
corresponding to surface depressions at the site, are shown in Figure ES-1. Previous studies
haQe estimated the disposal volume to be approximately 50,000 cubic feet. Waste materials
noted during previous studies have included rusted, empty paint cans, 55-gallon drums, and
miscellaneous metal parts. Reportedly, thousands of cans of rifle-bore oils were removed from
the site and relocated at NCBC Davisville.

Site investigations have consisted of an Initial Assessment Study (Hart, 1984), a
Confirmation Study (TRC, 1987), the Phase I RI (TRC, 1991), and the Phase II RI (TRC,
1993). These investigations have included the collection of surface soil, subsurface soil and
“ground water samples for chemical analysis. Surface water and sediment samples have also been

collected from the Hunt River Watershed, in which the site is located.




Based on the results of site investigations, the nature and extent of site contamination
were defined, as were potential risks to human health and the environment. Surface soil
contamination is limited to a small. portion of the site wﬁere lead is present at three sample
locations (10-SS08, 10-SS09 and 10-SS10 - see Figure ES-1) at levels which exceed the Rhode
Island Department of Environmental Management (RIDEM) action level of 300 ppm but which
fall within or below the federal action level range of 500 to 1,000 ppm. Lead levels in adjacent
surface soil samples (10-SSO7 and 10-SS11) did not exceed regulatory action levels. Surface
soils present no unacceptable risks to human health under a future commercial/industrial site use
scenario and no unacceptable ecological risks were identified for the site based on surface soil
data. Subsurface soil contamination does not appear to present a potential risk through
contaminant leaching, based on the application of a leaching model. Only one surface soil
sample (10-SS09) contained a single semivolatile oréanic compound (benzo(a)anthracene) at a
level exceeding the modeled ma.ximum accepted level, indicating that leaching of contamination

from surface soils is also not expected to be a major concern at the site. No semivolatile

~ organics were detected in the ground water during either phase of remedial investigation.

When ground water was sampled using a low-flow methodology to minimize the presence
of suspended sediments, lead was detected in an upgradient deep well (10-MWS5D) at a level of
16.5 parts per billion (ppb), which slightly exceeds the drinking water action level of 15 ppb,
“and manganese was detected at levels exceeding the risk-based preliminary remediation goal
(PRG) of 510 ppb at shallow well 10-MWSS and deep well 10-MWSD. Ground water at Site
10 is classified as GAA-NA, which includes those ground water resources which RIDEM has
designated to be suitable for public drinking water without treatment. Areas classified as non-
attaihment (NA) areas are those which are known or presumed to be out of compliance with the
standards of the assigned classification. The goal for non-attainment areas is restoration to a
quality consistent with the classification. While ingestion of ground water is not a current
exposure pathway at Site 10, the southern portion of Site 10 is located in the ground water
capture zone of a proposed public water supply well location and private potable wells may be
used in nearby residential areas. Also to be considered in the evaluation of ground water quality A

at the site is the possibility that lead and manganese are not site-related contaminants, based on



the presence of lead within the upgradient well and the presence of manganese in upgradient
wells at all NCBC Davisville sites evaluated during the RI:

Feasibility Study Summary
The first step of the Feasibility Study process, the ISA, was conducted for Site 10 on the

basis of Phase I RI information only. The ISA report included the development of remedial
action objectives, the screening of potential remedial techhdlogies and process options, and the
development and initial screening of remedial alternatives. This report incorporates the results
of the Phase II RI, and presents the refinement of remedial response objectives, the refinement
of remedial alternatives, and detailed individual and comparative analyses of the remedial
alternatives. . A

Based on the nature and extent of contamination at Site 10 as well as potential human
health and ecological risk considerations, remedial action objectives were developed as follows:

For soils: |

. Prevent residential exposures to surface soil contaminants at levels which exceed
ARARSs/TBCs, as presented in Table 3-1 of the report. '

Specifically, the remedial action objective for surface soils is to prevent potential residential
exposures to lead at a level exceeding the RIDEM guidance level of 300 ppm. '
For ground water:
. Prevent exposure, due to ground water ingestion, to contaminants which are
present at levels exceeding acceptable ARARs/TBCs, as indicated in Table 3-2

of the report, or which exceed risk-based preliminary remediation goals, as
indicated in Table 3-3 of the report.

Specifically, the remedial action objective for ground water is to prevent exposures due to
ingestion of lead in ground water at levels exceeding the drinking water action level of 15 ppb
or ingestion of manganese in ground water at levels exceeding the risk-based preliminary
remediation goal of 510 ppb.

Remedial alternatives were developed for both soil and ground water and were evaluated
in detail with respect to the evaluation criteria specified in the National Cbntingency Plan [40
CFR 300.430(e)(9)]. A list of the individual soil and ground water alternatives for which
detailed analyses wefe conducted is presented in Table ES-1. The alternatives included:
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e No Action (soil and ground water)
* Limited Action (soil and ground water) -
¢ Extraction/Treatment/Discharge (ground water only)

Although the soil and ground water alternatives were evaluated separately within the -
report, the limited number of alternatives considered allows for a presentation of combined
alternatives herein. A summary of the components which are included in each of the combined
soil/ground water alternatives is presented in Table ES-2.

Alternative 1 - No Action

'A comprehensive no action alternative would consist of no action with respect to soil and
ground water. It would provide the least overall protection of human health and the environment
because it would not prevent future residential exposures to surface soil contaminants and would
not prevent futurevinstallation of an on-site potable well, which could result in ingestion of
ground water. It would not achieve remedial action objectives.

Alternative 2 - Lumted Action (Institutional Controls w1th Long-Term Ground Water
Monitoring)

A comprehensive limited action alternative would consist of institutional controls for soil

and ground water. It would consist of the following:

. Deed restrictions to prevent future residential exposures to surface soil
contaminants and to prevent future use of ground water as a potable water supply;
and

o Long-term monitoring of ground water quality

This alternative would be protective of human health by preventing residential exposures
to the limited area of surface soil lead contamination which exceeds the RIDEM guidance level
and by preventing the potential installation of a potable well on-site, thereby precluding the
development of a potential ground water ingestion pathway at the site. -Long-term nioniton'ng
. would provide a means of fqrther defining ground water quality and identifying potential
contaminant migration towards potential off-site receptors. \Due to the lack of significant
ecological risks associated with the site, the limited action alternative would also be protective )
of the environment. The alternative would be compatible with continued military use of the site.

Deed restrictions would be implemented upon transfer of the property from government control.



Alternative 3 - Ground Water Extraction/Treatment/Dischafze with Institutional Controls

This active remedial alternative would consist of ground water extraction, treatment and
discharge actions combined with institutional controls and long-term ground water monitoring. -

The alternative would consist of the following:

o Deed restrictions to prevent future residential exposures to surface soil
contaminants; :
° Ground water extraction, inorganic ground water treatment and discharge of the

treated water to surface water (a tributary to Frenchtown Brook, which discharges
to the Hunt River); and
. Long-term monitoring of ground water quality

This alternative would provide overall protection of human health and the environment
during its operation by providing active treatment of ground water contaminants. However, the
presence of lead in the upgradient well at a level exceeding the drinking water action level
indicates a potential for the re-occurrence of lead once the treatment is discontinued. Similarly,
the apparent presence of manganese in ground water throughout all portions of the NCBC
Davisville facility indicates that ground water treatment at Site 10 may not permanently address
the potential human health risks associated with the ingestion of manganese in ground water.
Residential exposures to contaminated surface soil materials would be addressed through the
implementation of deed restrictions upon transfer of the property from government control. Due
to the lack of significant ecological risks associated with the site, the extraction/treatment/
discharge alternative would also be protective of the environment. Long-term monitoring would
allow for the identification of any changes in ground water quality. Implementation of this
alternative would be compatible with continued military site use.

Comparative Evaluation of Comprehensive Alternatives

A comparison of the three comprehensive remedial alternatives described above against
the alternative evaluation criteria specified under the National Contingency Plan [40 CFR
300.430(e)(9)] is presented in Tables ES-3 through ES-9./ Two of the criteria, State Acceptance
and Community Acceptance, are evaluated later in the remedial decision-making process.

Recommendations and Conclusions

Based on the evaluation of soil and ground water remedial alternatives, the recommended

remedial alternative for Site 10 consists of a limited action consisting of the following:




e  Deed restrictions to prevent future residential exposures to surface soil and to
prevent ground water from being used as a potable water source; and

o Long-term monitoring of ground water to identify any future changes in ground
water quality. '

This alternative would be protective of human health and the environment under the
present military site use or potential future commercial/industrial site use based on the lack of
unacceptable human health risks and the lack of unacceptable environmental risks associated with-
the site. ,

While there are no chemical-specific ARARs applicable to soil contamination at the site,
the limited action alternative could be considered to comply with federal and state chemical-
specific TBCs for lead, which are based on residential exposures to soils, by preventing future
- residential site use. It would also use institutional controls to limit exposures to ground water
contaminants at levels exceeding drinking water action levels, which would be consistent with
EPA’s expectations for Superfund that allow the use of institutional controls when active
remediation measures are determinéd not to be practicable, based on the balancing of trade-offs
among alternatives. Based on the minimal exceedance of the lead drinking water action level
detected in only 6ne well (16.5 parts per billion detected versus the action level of 15 parts per
billion), and the apparent presence of manganese in ground water throughout the facility, the
balancing of trade-offs conducted among the grouﬂd water remedial alternatives indicates that
active ground water treatment would n(;i be practicable to implement and may not be permanent
with respect to maintaining ARARSs or preliminary remediation goals upon discontinuation of
treatment. The lack of ground water treatment at Site 10 is not expected to adversely affect the
environment. The long-term monitoring would provide a means of defining the presence of lead
in ground water at the site and the potential impacts of the presence of lead on the proposed
installation and operation of a public water supply well to the east-southeast of the site.

Implementing a mechanism to ensure deed restrictions are applied to the site if the U.S.
Army ever excesses the property would be an administrative effoni thus no short-term effects
would result from implementation. The ground water monitoring program would have minimal
short-term risks associated with its implementatioﬁ and the limited action alternative would be
effective in the long-term, provided deed restrictions are enforced. Due to the continued

presence of contaminants at the site at levels which do not allow for unrestricted use, five-year
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reviews of the limited acfioh decision would be required. If the results of the ground water
monitoring program indicated that ground water quality was deteriorating or contamihants were
migrating towards the proposed public water supply well location, additional remedial measures
could be implemented in the future. Similarly, if the monitoring program consistently indicates
that ground water quality does not pose a threat to human health or the environment, the

monitoring period could be shortened.



SITE 11 - FIRE FIGHTING TRAINING AREA

Background _
Site 11, the Forner Fire Fighting Training Area, consists of an open, grassy field

surrounded by roadways, measuring approximately 200 feet by 300 feet. A general site location
map is provided in Figure ES-2. There are no trees on the site, although a few border the
northeast edge of the site. Several large, devegetated areas exist and may be attributable to the
incineration of accelerant during historic fire training exercises. Site 11 is bound by Moscrip
Avenue, Building 390 and Warehouses W-1 to W-3 to the south, and by Middletown Street to
the west, and is located approximately one mile west of Narragansett Bay. The ground surface
slopes gradually to the southwest, and small, shallow, eroded drainage swales are evident in the
central portion of the study area. The swales drain to a catch basin on the western side of the
~study area, which is part of a storm drain system which runs under the site. The storm drainage
system discharges into a tributary of Mill Creek, approximately 2,200 feet south-southwest of
the site. The assumed desfination of ground water flowing from Site 11 is Mill Creek, located
approximately one-half mile from the site to the southwest. The area in which Site 11 is located
has been designated for economic/industrial development under the Comprehensive Base Reuse
Plan. | | |

Between the mid-1940s and 1955, fire fighting training exercises were held in the field
which constitutes Site 11. Waste oils contaminated with solvent and paint thinners were
reportedly poured on the ground, ignited and subsequently extinguished. The total amount of
wastes destroyed in this manner is not known (Hart, 1984).

Site investigations have consisted of an Initial Assessment Study (Hart, 1984), a
Confirmation Study (TRC, 1987), the. Phase I RI (TRC, 1991), and the Phase II RI (TRC,
1993). These ihvestigations have included the collection of surface soil, subsurface soil, ground
water, and catch basin sediment samples fof chemical analysis. Surface water and sediment-
samples have also been collected from M111 Creek Watershed, in which the site“is located.

Based on the results of site investigations, the nature and extent of site contamination
were defined, as were potential risks to human health and the environment. No surface soil

contaminants were detected at levels which exceed guidance levels and surface soils do not
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- present unacceptable human health risks under a future commercial/industrial site use scenario.
No unacceptable ecological risks wefe identified for the site based on surface soil data and no
significant risks were identified for the Mill Creek Watershed, in which Site 11 is located.
Subsurface soil contamination does not appear to present a potential zisk due to contaminant
leaching, based on the application of a leaching model.

When ground water was sampled using a low-flow .methodology to minimize the presence
of suspended sediments, bis(2-ethylhexyl)phthalate and antimony were the only contaminants
detected at levels which exceed the MMﬁm Contaminant Levels (MCLs). The detection of
bis(2-ethylhexyl)phthalate is thought to be attributable to the tubing l;SGd during the low-flow
sampling effort. The presence of antimony in well 11-MW6D does not appear to be attributable
to soil contamination at the site. Manganese was detected at levels exceeding the risk-based
preliminary remediation goal (PRG) of 510 ppb at several wells located throughout the site,
including upgradient shallow wells. Ground water at Site 11 is classified as GB, which indicates
that it is not suitable for public or private drinking water use without treatment due to known
or presumed degradation. Therefore, ingestion of ground water is not anticipated to be a
significant potential exposure pathway, although there is no regulatory mechanism which
prohibits the installation of an on-site potable well. Also to be considered is the potential that
manganese is not a site-related coritaminant, based on its presence in upgradient weHs at all
NCBC Davisville sites evaluated during the RI.

Sediments within the on-site catch basins exhibited PCBs, pesticides and inorganic
contaminants, although no ARARs/TBCs were identified for the catch basin sediments. No
significant potential ecological risks were identified for the Mill Creek Watershed, in which Site

11 is located, however.

Feasibility Study Summary

The first step of the Feasibility Study process, the ISA, was conducted for Site 11 on the
basis of Phase I RI information only. The ISA report included the development of remedial
action objecfives, the screening of potential remedial technologies and process options, and the

- development ahd initial screening of remedial alternatives. This report incorporates the results

of the Phase IT RI, and presents the refinement of remedial response objectives, the refinement
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of remedial alternatives, and detailed individual and"comparative analyses of the remedial
alternatives.

Based on the nature and extent of contamination at Site 11 as well as potential human
health and ecological risk considerations, remedial action objectives wvere developed for the
environmental media at the site, as described in the following paragraphs. A

Based on the absence of soil contaminants at levels exceeding federal or state action
levels, the lack of significant human health risks associated with exposures to surface soil
contaminants under future commercial/industrial site use, the lack of environmental risks
associated with Site 11 soil contaminants, and the lack of potential impact to ground water as
indicated by the results of the leaching model evaluation, no remedial action objectives were
developed for Site 11 soils. - _

While ground water is classified GB and would not provide a suitable potable water
source, no regulatory means of preventing installation of a potable well and subsequent
exposures exist. Based on the detection of contaminants at levels exceeding ARARs/TBCs and
PRGs, the remedial action objective for ground water is as follows:

. Prevent exposure, due to ground water ingestion, to contaminants which are
present at levels exceeding acceptable ARARs/TBCs as indicated in Table 3-2 of
the report, or which exceed risk-based preliminary remediation goals as indicated
in Table 3-3 of the report.

Specifically, the only ground water contaminant detected at levels exceeding ARARs/TBCs not
attributable to the presence of sediments in the ground water sample or the sampling
methodology was antimony.‘ Manganese is the only ground water contaminant detected at a level
exceeding the risk-based preliminary remediation goal.

For catch basin sediments, considering the presence of pesticides in faci]ity background
samples at levels exceeding the catch basin sediment lerlels, the lack of PCBs at levels exceeding
the ER-M value in the most dewngradient catch basin sediment sample, the distance of the site
from the point of discharge to the watershed (approximately 2,200 feet), and the lack of
identification of significant existing ecological risks to the Mill Creek Watershed, the catch basin
sediments and their potential for off-site migration are not expected to present significant
potential impacts to the watershed. Therefore, no remedial action objectives were developed for

catch basin sediments at Site 11.
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Remedial alternatives were developed for ground water and evaluated in detail with
respect to the evaluation criteria specified in the National Contingency Plan [40 CFR
300.430(e)(9)). A list of the individual ground water alternatives, including a summary of
components or options evaluated with the alternatives, is presented in Table ES-10. The
alternatives included: |

® No Action
¢ Limited Action
¢ Extraction/Treatment/Discharge

While these alternatives. were evaluated separately within the report, a combination of
alternatives may be appropriate for comprehensive evaluation. A summary of the compbnents
included in each comprehensive alternative is presented in Table ES-11.

Alternative 1 - No Action

The no action alternative would consist of no action with respect to ground water. It
would provide the least overall protection of human health and the environment because it would
not prevent future installation of an on-site potable well, which could result in ingestion of
ground water. It would not achieve remedial action objectives. | -

Alternative 2 - Limited Action (Institutional Controls and Ground Water Monitéring)

The limited action alternative would consist of institutional controls for ground water.

It could consist of the following:

o Deed restrictions to prevent future use of on-site ground water as a potable water
supply; and :
K Long-term monitoring of ground water quality

This alternative would be protective of human health by preventing the potential

installation of a potable well on-site, thereby precluding the development of a potential ground
| water ingestion pathway at the site. Due to the lack of significant ecological risks associated
with the site and downgradient watershed, the limited action alternative would also be protective
of the environment. The alternative would be compatible with future commercial/industrial site

use.
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Alternative 3 - Ground Water Extracuon/Treatment/Dlscharze and Long Term Ground
Water Monitoring

This active remedial alternative would consist of ground water extraction, treatment and

discharge actions combined with long-term ground- water monitoring. The alternative would

consist of the following:

o Ground water extraction, inorganic ground water treatment and discharge of the
treated water to surface water (a tributary which discharges to Mill Creek); and
o Long-term monitoring of ground water quality -

This altemative would provide overall protection of human health and the environment |
during its operation by providing active treatment of ground water contaminants. However, the
apparent presence of manganese in ground water throughout all portions of the NCBC Davisville |
facﬂlty indicates that ground water treatment at Site 11 may not permanently address the
potential human health risks associated with the ingestion of manganese in ground water. Due
to the lack of significant ecological risks associated with the s;te and downgradient watershed,
the extraction/treatment/discharge alternative would also be protective of the environment.
Long-term monitoring would allow fbr the identification of any changes in ground water quality.
Implementation of this alternative would be compatible with future commercial/industrial site
use.

Comparative Evaluation of Comprehensive Alternatives

A comparison of the three comprehensive remedial alternatives described above against
the alternative evaluation criteria specified under the National Contingency Plan [40 CFR
300.430(e)(9)] is presented in Tables ES-12 through ES-18. Two of the criteria, State
Acceptance and Community Acceptance, are evaluated later in the remedial decision-making
pfocess.

Recommendations and Conclusions

Based on the evaluation of ground water remedial alternatives, the recommended remedial

alternative for Site 11 consists of a limited action consisting of the following:

o Deed restrictions to prevent ground water from being used as a potable water
source; and
o Long-term monitoring of ground water to identify any future changes in ground

water quality.
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This alternative would be protective of human health and the environment under the
proposed future commercial/industrial site use based on the lack of unacceptable human health
risks associated with such a future site use and the lack of unacceptable environmental risks
associated with the site.

‘This alternative would use institutional controls to limit exposures to ground water
contaminants at levels exceeding maximum contaminant levels, which would be consistent with
EPA’s expectations for Superfund that allow the use of institutional controls when active
remediation measures are determined not to be practicable, based on the balancing bf trade-offs
among alternatives. Considering the site’s GB ground water classification which indicates that
the ground water is not suitable for consumption without treatment and the apparent presence
of manganese in ground water throughout the facility, the balancing of trade-offs conducted
among the ground water remedial alternatives indicates that active ground water treatment would
not be practicable to implement and may not be permanent with respect to maintaining ARARs
or preliminary remediation goals upon discontinuation of treatment. The lack of ground water
treatment at Site 11 is not expected to adversely effect the environment. The long-term
monitoring would provide a means of idehtifying any changes in ground water quality in the
future.

Implementation of deed restrictions requires an administrative effort which would be
incorporated into the base closure property transfer process; thus no short-term effects would
result from implemehtation. The monitoring program would have minimal short-term risks
.associated with its implementation and the limited action alternative would be effective in the
long-term, provided deed restrictions are enforced. Due to the continued presence of
contaminants at the site at levels which do not allow for unrestricted use, five-year reviews of
the limited action decision would be required. The alternative would complement future use of

the site for commercial/industrial purposes, as specified in the Comprehensive Base Reuse Plan.
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TABLE ES—1
ALTERNATIVES UNDERGOING DETAILED ANALYSIS
SOIL/GROUND WATER '
SITE 10 — CAMP FOGARTY DISPOSAL AREA

Soil | o Ground Water
Alternative S—1 Alternative GW—1
No Action No Action
Alternative S—2 . | Alternative GW-2
Limited Action (Institutional Control) Limited Action (Institutional Control)
_ A. Fencing/Deed Restrictions A. Deed Restrictions/Ground Water
Monitoring

Alternative GW—3

Extraction/Treatment/Discharge

A. Extraction Wells

B. Precipitation

C. lon Exchange

D. Discharge to Surface Water




TABLEES-2
DESCRIPTIONS OF GENERAL COMPREHENSIVE ALTERNATIVES
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC DAVISVILLE, RI

ACTION

DESCRIPTION

Alternative 1 — No Action

Alternative 2 — Limited Action
(Institutional Controls with Long—Term
Ground Water Monitoring)

e No action

® Deed restrictions to limit future residential exposures to surficial soil and to prevent future use of ground
water as a potable water supply
® Long—term monitoring of ground water quality

Alternative 3 — Extraction/Treatment/Discharge with e Deed restrictions to limit future residential exposures to surficial soil

Long—Term Monitoring

® Ground water extraction, Inorganic ground water treatment and discharge of the treated water to surface
water (a tributary of Frenchtown Brook, which discharges to the Hunt River)
® Long-term monitoring of ground water quality




TABLEES -3

COMPARISON AMONG COMPREHENSIVE ALTERNATIVES
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

SITE 10 — CAMP FOGARTY DISPOSAL AREA | (
NCBC — DAVISVILLE, RI :

ACTION

COMPARISON OF OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 1 — No Action

Alternative 2 — Institutional Controls with
Long—Term Ground Water Monitoring

Alternative 3 — Extraction/Treatment/Discharge
with Institutional Controls

Least protective altemative; Does not limit future potable use of ground water and does not monitor ground
water quality; Provides protection of human health under current military use or a potential future
commercial/industrial site use scenario; However, should the U.S. Army excess the property, no control of
potential residential exposures to soil contamination is provided; Effective in the short—term and
long—term provided residential exposures to soil and ingestion of ground water do not occur; Does not
meet remedial response objectives

Provides protection of human health by limiting potential future exposures to ground water and soil
contaminants through the establishment of institutional controls limiting potable ground water use and
residential site use; Does not provide compliance with the state chemical—specific TBC for lead in surface
soil or drinking water standards through treatment of ground water; However, would prevent the
development of a ground water ingestion exposure pathway on-site and provides long—term monitoring
to identify any potential off—site impacts; Effective in the short—term and long—term provided residential
exposures and ground water Ingestnn do not occur; Uses institutional controls to meet remedial action
ob]ectives

Provides active treatment to reduce potential future risks to human health assoclated with ground water
ingestion; Would comply with chemical—specific, location—specific, and action—specific ARARs; Some
increased short—term risks would result during implementation; Would be effective in the long—term as
long as the treatment system is operational but permanence is not ensured




TABLEES - 4

COMPARISON AMONG COMPREHENSIVE ALTERNATIVES -
COMPLIANCE WITH ARARS
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC - DAVISVILLE, RI

ACTION

CHEMICAL-SPECIFIC

LOCATION—SPECIFIC

ACTION-SPECIFIC

Alternative 1 — No Action

Alternative 2 — Institutional Controls with
Long—Term Ground Water Monitoring

Alternative 3 — Extraction/Treatment/Discharge
with Institutional Controls

Lead present in ground water at a level
exceeding the lead drinking water
action level; Does not meet state
chemical —specific TBC for lead, but
falls within the acceptable federal
range for lead )

Lead present in ground water at a level
exceeding the lead drinking water
action level; Does not meet state
chemical—specific TBC for lead, but
falls within the acceptable federal
range for lead

Treatment would meet drinking water
criteria; Does not meet state
chemical—specific TBC for lead, but
falls within the acceptable federal
range for lead

Does not meet criteria related to
ground water quality; Would comply
with location—specific ARARs

Compliance with location—specific
criteria would be maintained

Construction would be conducted in
accordance with location—specific
criteria

Not applicable

Monitoring would comply with RIDEM’s
Rules and Regulations for Ground
Water Quality

Extraction/Treatment/Discharge
systems would comply with
action—specific criteria




TABLEES -5 ‘

COMPARISON AMONG COMPREHENSIVE ALTERNATIVES

LONG-TERM EFFECTIVENESS AND PERMANENCE

SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION

COMPARISON OF LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 1 — No Action

Alternative 2 — Institutional Controls with
Long—-Term Ground Water Monitoring

Alternative 3 — Extraction/Treatment/Discharge

with Institutional Controls

Protective in long—term under existing military use or potential future commercial/industrial site use based

. on lack of identified unacceptable risks due to soil exposures; Would be effective in the long-term as long

as the site remains in control of the U.S. Army and ground water is not used as a drinking water supply;
Provides no long—term monitoring of ground water quality; Requires five—year reviews

Protective in long—term since no unacceptable risks due to soil exposures were identified under existing
military use or potential future commercial/industrial site use; Utilizes a mechanism for establishing deed
restrictions to limit future residential exposures to the site should the property ever be transferred from
federal ownership; Effective in minimizing the long—term risks associated with the potential construction
and use of an on—site well as a source of drinking water; Monitoring program provides a means of
monitoring potential changes in ground water quality or potential contaminant migration and off—site
impacts; Requires five —year reviews .

Treatment effective in treating contaminants which exceed ARARs or risk—based PRGs and in preventing
off—site migration of contaminants during operation; Permanent contaminant reduction would not
necessarily result if ground water treatment Is discontinued in the future; Requires long—term
maintenance; Requires five —year reviews




TABLEES - 6
COMPARISON AMONG COMPREHENSIVE ALTERNATIVES
REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, Rl

ACTION ' o COMPARISON OF REDUCTION IN TOXICITY, MOBILITY OR VOLUME
Alternative 1 — No Action Provides no reduction in toxicity, mobility or volume through treatment
Alternative 2 — Institutional Controls with Provides no reduction in toxicity, mobility or volume through treatment; Site access or development
Long—Term Ground Water Monitoring restrictions would limit the potential contaminant exposure pathways associated with residential future -
site use ’
Alternative 3 ~ Extraction/Treatment/Discharge Provides a reduction in ground water toxicity, mobility and volume through treatment

with Institutional Controls




TABLg -7 | | - ‘

COMPARISON AMONG COMPREHENSIVE ALTERNATIVES
SHORT-TERM EFFECTIVENESS
SITE 10 - CAMP FOGARTY DISPOSAL AREA
NCBC - DAVISVILLE, RI

ACTION

COMPARISON OF SHORT-TERM EFFECTIVENESS

Alternative 1 - No Actlon
Alternative 2 - Institutional Control with

Long-Term Ground Water Monitoring

Alternative 3 - Extraction/Treatment/Discharge
with Institutional Control

No remedial activities conducted; Therefore, no short-term risks result; Five-year reviews would
provide the only means of ensuring compliance with remedial action objectives

Implementation of deed restrictions would result in no short-term risks; Implementation of the monitoring
program would have minimal short-term adverse impacts based on the use of existing wells for ground water
monitoring purposes; Would meet remedial response objectives related to preventing ingestion of
contaminated ground water by preventing on-site potable well installation and providing ground water
monitoring to assess potential off-site migration; Would meet remedial action objectives

No significant risks to on-site workers. or off-site risks are anticipated; Degree of short-term risk
would be dependent upon the individual options employed; Remedial response objectives would be
achieved during operation of the treatment system but may not be maintained if treatment is
discontinued




TABLE ES -8
COMPARISON BETWEEN COMPREHENSIVE ALTERNATIVES
IMPLEMENTABILITY
SITE 10 - CAMP FOGARTY DISPOSAL AREA
NCBC - DAVISVILLE, Rl

ACTION

COMPARISON OF IMPLEMENTABILITY

Alternative 1 - No Action

Alt rnative 2 - Institutional Controls with
Long-Term Ground Water Monitoring

Alt rnative 3 - Extraction/Treatment/Discharge
with Institutional Controls

Requires no implementation other than five-year reviews; Would not limit the implementation of
other remedial actions

A mechanism for establishing deed restrictions should the U.S. Army ever excess the property would need to
be established; Deed restrictions limiting future installation of on-site potable wells would not be expected to
impact the present use of the site; Implementation of deed restrictions or ground water monitoring would not
limit the implementation of future remedial actions

Relatively easy to implement; Technical implementability would be dependent upon the individual alternative
options selected; Some treatment technologies are more easily implemented than others Services and
materials should be readily available for the implementation of all options




TABLEES - 9
COMPARISON AMONG COMPREHENSIVE ALTERNATIVES
COST.
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, Rl

() @

. TOTAL CAPITAL ANNUAL PRESENT WORTH TOTAL
ACTION COoSsT . O&M COST : O&M COST PRESENT WORTH
. . {3)

Alternative 1 — No Action . . - - - Nominal
Alternative 2 — Institutional Controls with - $8,300 $130,000 ~ $150,000

Long—Term Ground Water Monitoring®
Alternative 3 — Extraction/Treatment/Discharge

with Institutional Controls '
Precipitation® $210,000 $70,000 $1,100,000 $1,500,000
lon Exchange® : $290,000 $29,000 $450,000 $880,000

(1) — Based on 5% discount rate

(2) — Includes 20% contingency on all components

(3) — The only cost associated with the implementation of Alternative GW— 1 would be that associated with conducting five—year reviews of the no -
action decision.

(4) - For costing purposes, Alternative 2 consists of Alternative GW-2. Deed restrictions would be implemented only if the property was transferred
from federal ownership in the future. .

(5) — For costing purposes, the precipitation option conslsts of Alternatives GW-2, GW-3A, GW-3B, and GW-3D. Deed restrictions would be
implemented only if the property was transferred from federal ownership in the future.

(6) — For costing purposes, the ion exchange option consists of Alternatives GW-2, GW~3A, GW- 3C and GW-3D. Deed restrictions would be
implemented only if the property was transferred from federal ownership in the future.



TABLE ES-10

GROUND WATER REMEDIAL ALTERNATIVES UNDERGOING DETAILED ANALYSIS
SITE 11 - FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE

Alternative 1

-No Action

Alternative 2

Limited Action (Institutional Controls)

A. Deed Restrictions/Ground Water
Monitoring

Alternative 3
Extraction/Treatment/Discharge

A. Interceptor Trench/Extraction Wells
B. Precipitation

C. Electrochemical Treatment

D. Discharge to Surface Water




TABLE ES—-11
DESCRIPTIONS OF GROUND WATER REMEDIAL ALTERNATIVES
SITE 11 — FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE, Rl

ACTION , A DESCRIPTION

Alternative 1 — No Action o No action

Alt rnative 2 — Limited Action (Institutional Controls e Deed restrictions to prevent future use of on—site ground water as a potable water supply
and Ground Water Monitoring) e Long—term monitoring of ground water quality

Alternative 3 — Ground Water Extraction/Treatment/ e Ground water extraction, inorganic ground water treatment and discharge of the treated water to surface
Discharge and Long—Term Ground Water water (a tributary of Mill Creek) :
Monitoring e Long-term monitoring of ground water quality




TABLE ES-12

COMPARISON AMONG GROUND WATER ALTERNATIVES
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

SITE 11 - FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE, RI

ACTION

COMPARISON OF OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 1 - No Action

Alternative 2 - Limited Actlon (Institutional Controls
and Gr und Water Monitoring)

Alternative 3 - Extraction/Treatment/
Discharge with Long-Term Ground Water
Monit ring

Least protective alternative; Does not limit future potable use of ground water and does not monitor
ground water quality; Does not present any short-term impacts; Does not meet remedial response
objectives

Provides protection of human health by limiting potential future exposures to inorganics in ground water
through the institution of deed restrictions limiting potable ground water use; Does not provide
compliance with drinking water standards through treatment; However, would prevent the development of
a ground water ingestion exposure pathway; Uses institutional controls to meet remedial action objectives

Provides a reduction in potential future risks to human health associated with ground water ingestion
through active treatment; Would comply with chemical-specific and action-specitic ARARs; Some
increased short-term risks would result during implementation; Would be effective in the long-term as
long as the treatment system is operational although permanence is not ensured




TABLE ES-13
COMPARISON AMONG GROUND WATER ALTERNATIVES
COMPLIANCE WITH ARARS
SITE 11 - FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE, RI

ACTION CHEMICAL-SPECIFIC LOCATION-SPECIFIC ACTION-SPECIFIC
Alternative 1 - No Action ; Does not meet criteria Not applicable Not applicable
Alternative 2 - Limited Action (Institutio.nal' Controls  Does not meet criteria Not applicable Monitoring would comply with RIDEM's

and Gr und Water Monitoring)

Alternative 3 - Extraction/Treatment/ : Treatment would meet criteria Not applicable
Discharge with Long-Term Ground Water
Monitoring

Rules and Regulations for Ground
Water Quality

Extraction/Treatment/Discharge

~ systems would comply with

action-specific criteria

g ors



TABLE ES-14
COMPARISON AMONG GROUND WATER ALTERNATIVES
LONG-TERM EFFECTIVENESS AND PERMANENCE
SITE 11 - FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE, RI

ACTION ' COMPARISON OF LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 1 - No Action - Effective in the long-term provided ground water is not used as a drinking water supply; Provides no
long-term monitoring of ground water quality; Requires five-year reviews

Alternative 2 - Limited Action (Institutional Controls Effective in minimizing the long-term risks associated with the potential construction and use of an
and Ground Water Monitoring) ' on-site well as a source of drinking water; Monitoring program provides a means of monitoring potentlal
changes in ground water quality; Requires five-year reviews :

Alternative 3 - Extraction/Treatment/ Treatment effective in treating contaminants which exceed ARARSs or risk-based PRGs and in preventing
Discharge with Long-Term Ground Water off-site migration of contaminants during operation; Permanent contaminant reduction would not
M nitoring necessarily result if ground water treatment is discontinued in the future; Requires long-term

maintenance and monitoring; Requires five-year reviews




TABLE ES-15
COMPARISON AMONG GROUND WATER ALTERNATIVES
REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT
SITE 11 - FIRE FIGHTING TRAINING AREA
‘ NCBC DAVISVILLE, RI

ACTION COMPARISON OF REDUCTION IN TOXICITY, MOBILITY OR VOLUME

Alternative 1 - No Action Provides no reduction in toxicity, mobility or volume through treatment

Alternative 2 - Limited Action (Institutional Controls

Provides no reduction in toxicity, mobility or volume through treatment; Site access or
and Ground Water Monitoring)

development restrictions would limit the potential ground water ingestion exposure pathway

Alternative 3 - Extraction/Treatment/

Discharge with Long-Term Ground Water

Provides a reduction in ground water toxicity, mobility and volume through treatment
Monitoring




TABLE ES-16

'COMPARISON AMONG GROUND WATER ALTERNATIVES

SHORT-TERM EFFECTIVENESS
SITE 11 - FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE, RI

ACTION

COMPARISON OF SHORT-TERM EFFECTIVENESS

Alternative 1 - No Action

Alternative 2 - Limited Action (Institutional Controls
and Ground Water Monitoring)

Alternative 3 - Extraction/Treatment/
Discharge with Long-Term Ground Water
M nitoring

No remedial activities conducted; Therefore, no short-term risks result; Five-year reviews would provide
the only means of ensuring compliance with remedial action objectives

Implementation of deed restrictions would result in no short-term risks; Implementation of the monitoring
program would have minimal short-term adverse impacts based on the use of existing wells for ground
water monitoring purposes; Would meet remedial response objectives related to preventing potential
human exposures to contaminated ground water by prohibiting on-site potable well installation

No significant risks to on-site workers or off-site risks are anticipated; Degree of short-term risk would
be dependent upon the individual options employed; Remedial response objectives would be achieved
during operation of the treatment system but may not be maintained if treatment is discontinued




TABLE ES-17

- COMPARISON AMONG GROUND WATER ALTERNATIVES -

IMPLEMENTABILITY
SITE 11 - FIRE FIGHTING TRAINING AREA
NCBC DAVISVILLE, RI

ACTION

COMPARISON OF IMPLEMENTABILITY

Alternative 1 - No Action

Alternative 2 - Limited Action (Institutional Controls
and Ground Water Monitoring)

Alternative 3 - Extraction/Treatment/
Discharge with Long-Term Ground Water
Monit ring

Requires no implementation other than five-year reviews; Would not limit the implementation of
other remedial actions

Deed restrictions would have to be implemented as part of the base closure property transfer process; Deed
restrictions limiting future installation of on-site potable wells would not be expected to prevent future
commercial/industrial use of the site; Implementation of deed restrictions or ground water monitoring would
not limit the implementation of future remedial actions

Relatively easy to implement; Technical implementability would be dependent upon the individual alternative
options selected; Some treatment technologies are more easily implemented than others; Services and
materials should be readily available for the implementation of all options; Implementation of ground water
remediation or ground water monitoring would not significantly I|m|t future site use or the implementation of
future remedial actions, if necessary




TABLE ES-18

COMPARISON AMONG GROUND WATER ALTERNATIVES

| COST
SITE 11 - FIRE FIGHTING TRAINING AREA

NCBC DAVISVILLE, Rl

TOTAL CAPITAL

$754,000

ANNUAL PRESENTN TOTAL®@
ACTION COST O&M COST WORTH PRESENT WORTH
O&M COST

ARternative 1 - No Action -- -- -- Nominal®
Alternative 2 - Limited Action (Institutional Controls - $12,000 $190,000 $220,000

and Ground Water Monitoring) ,
Alternailve 3 - Extraction/Treatment/ -- -- -- --

Discharge with Long-Term Ground Water

Monitoring '

Precipitation® $242,000 $78,200 $1,204,000 $1,750,000

Electrochemical Treatmentt® $272,000 $48,200 $1 ,220;000

(1) - Based on 5% discount rate
(2) - Includes 20% contingency on all components

(3) - The only cost associated with the implementation of Alternative 1 would be that associated with conducting five-year reviews of the no
action decision. Deed restrictions would be implemented under the base closure property transfer process.
(4) - For costing purposes, the precipitation option consists of Alternatives 2, 3A, 3B and 3D.

(5) - For costing purposes, the electrochemical treatment option consists of Alternatives 2, 3A, 3C and 3D.
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1.0 INTRODUCTION

* TRC Environmental Corporation (TRC) is conducting a Remedial Investigation/Feasibility
Study (RI/FS) at the Naval Construction Battalion Center, located in the northeast section of the
town of North Kingstown, Rhode Island (NCBC Davisville). The RI/FS is being conducted
under the Navy’s Installation Restoration Program and in accordance with the requirements of-
the Comprehensive Environméntal Response, Compensation, and Liability Act (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act (SARA). The study is being
performed by TRC under Contract N62472-85-C-1026 for NORTHNAVFACENGCOM.

The Feasibility Study process was formulated by the U.S. Environmental Protection
Agency (USEPA) to properly implement CERCLA. The National Oil and Hazardous Substances
Pollution Contingency Plan (NCP, 40 CFR Part 300) establishes the framework for performing
Feasibility Studies. Further definition of the FS process is provided in the Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA (USEPA, 1988).

Previous investigations under which environmental data for the NCBC Davisville facility
were developed include the following:

Initial Assessment Study (IAS) (Hart, 1984a);

. Verification Step Report (part of a Confirmation Study) (TRC, 1987); and'

. Phase I RI Draft Final Report (TRC, 1991).

Based on these studies, twelve sites were identified at NCBC Davisville for which Feasibility
Study efforts were initiated. The site numbers were assigned during the IAS and have been
retained under this investigzition for consistency. The twelve sites were initially grouped for the
pilrposes of conducting Feasibility Studies as follows:

o Group I Sites

- Site 05 - Transformer Oil Disposal Area

- Site 06 - Solvent Disposal Area
- - Site 13 - Disposal Area Northwest of Buildings W-3, W-4 and T-1

o Group II Sites

- Site 08 - DPDO Film Processing Disposal Area

Detailed Analysis of Alternatives \1- 1 ' Introduction



o Group III Sites

- Site 12 - Building 316, DPDO Transformer Oil Spill Area
- ~ Site 14 - Building 38, Transformer Oil Leak Area

o Group IV Sites

- Site 02 - CED, Battery Acid Disposal Area
- Site 03 - CED, Solvent Disposal Area

. Group V Sites

- Site 07 - Calf Pasture Point
- Site 09 - Allen Harbor Landfill

o Group VI Sites

- | Site 10 - Camp Fogarty Disposal Area
o Group VI Sites

- Site 11 -‘Fi;e Fighting Training Area

" Figure 1-1 provides a. summary of the approach being used in this investigation to
formulate appropriate remedial responses for the NCBC Davisvijle sites.. The FS is being
conducted in phases. The first step of the Feasibility Study process, the Initial Screening of
Alternatives or ISA, was conducted for the twelve Sites on the basis of Phase I RI information.
Two ISA reports were prepared (TRC, 1993a and 1993b), one which addressed the Group I,
Group II, Group III and Group VI sites and the second which addressed the remaining groups
of sites. The ISA reports incorporate the following steps:

Introduction/Background Information '

Assessment of Applicable or Relevant and Appropriate Requirements (ARARs)
o For each group of sites:

- Site-Specific Information

- General Response Actions :

- Identification and Screening of Technologies

- Development and Initial Screening of Alternatives
. References

Subsequent to the initiation of the Feasibility Study activities, the Group HI Sites, Sites
12 and 14, were addressed separately through the development of a Risk Assessment Technical
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Memo (TRC, 1993c), a Proposed Plan for additional remedial activities, and the development
and signature of a Record of Decision (ROD)

Also subsequent to the development of the ISA Reports, the Phase II Remedial
VInvestlgauon was conducted, with the results presented in a series of draft reports (TRC, 1993d,
1993e, 1993f). Included in the Phase II RI are a Human Health Risk Assessment, which
considers both Phase I and Phase II RI data in the evaluation of potential risks to human health,
and an Ecological Risk Assessment, which evaluates the potential risks to the ehvironment posed
by the investigated sites.

This document, the Detailed Analysis of Alternatives (DAA), assesses the need for the
application of potential remedial technologies at Site 10 - Camp Fogarty Disposal Area and Site
11 - Fire Fighting Training Area, as defined by existing site information. It builds upon the
evaluation conducted in the ISA (TRC, 1993a) and incorporates the results of the Phase II RI
in the evaluation of potential remedial technologies for Sites 10 and 11. The format followed
‘within this DAA generally follows the original ISA format, with faci]ity background information
followed by a site-specific evaluation of the nature and extent of contamination, and the potential
 risks to human health and the environment posed by the site. The report présents the refinement
of remedial response objectives, originally proposed within the ISA, the refinement of remedial

alternatives, and detailed individual and comparative analyses of the remedial alternatives.

1.1  Facility Location and‘Description’

NCBC Davisville is located in the northeast section of the town of North Kingstown,
Rhode Island, approximately 18 miles south of Providence. A site 160ation map is provided in
Figure 1-2. NCBC Davisville is composed of three areas including the Main Center, the West
Davisville storage area, and Camp Fogarty, a training facility located approximately 4 miles west
of NCBC Davisville. A significant portion of NCBC Davisville is contiguous with Narragansett
Bay. These areas are noted in Figure 1-3. .

Adjoining NCBC Davisville’s boundary on the south is the decommissioned Naval Air
Station (NAS) Quonset Point that was declared excess to the Navy in April, 1973. The Quonset
Point area is currently owned by the Rhode Island Port Authority (RIPA) and the Rhode Island
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Department of Transportation (RIDOT), along with some private companies. Hereafter, this
area will be referred to as NAS Quonset Point, to distinguish it from NCBC Davisville.

1.2 NCRBC Davisville History

Quonset Point was the location of the first annual encampment of the Brigade Rhode
Island Militia in 1893. During World War I, it was designated for the mobilization and training
of troops and later 'was the home of the Rhode Island National Guard. In the 1920s and 1930s,
Quonset Point functioned as a summer resort.

In 1939, Quonset Point was acquired by the Navy to establish a Naval Air Station (NAS),
and construction began in 1940. During construction, millions of cubic yards of sediment were
dredged to create a ship basin and channel.

By 1942, the operations at NAS Quonset Point had expanded into whét is now called
NCBC Davisville. Land at Davisville adjacent to NAS Quonset Point was designated the
Advanced Base Depot, and the first of two piers was constructed. Later that year the Naval
Construction Training Center (NCTC), known as Camp Endicott, was established to train the
newly established construction battalions.

After World War II, activities at NAS Quonset Point remained the same, providing an
operating base for aircraft and ships. After 1947, NAS Quonset Point was a site of carrier-based
jet aviation. The Antarctic Development Squadron Six was moved to NAS Quonset Point in
1956. A Naval Air Rework Facility (NARF) was created there in 1967. The Naval Hospital
was established in 1968.

The NCBC Davisville area was inactive between World War II and the Korean Conflict.
In 1951 it became the Headquarters Construction Battalion Center (CBC). In 1974, the NAS
and NARF at Quonset Point were decommissioned, and operations at Davisville were greatly
reduced. In 1980, RIPA purchased NAS Quonset Point and the two Davisville piers from the
Navy. In 1989, the closure of Davisville was announced, and all operations at Davisville were
phased down tb the present staffing levels for Public Works, Majntené.nce, Security and Navy
Personnel. The facility was officially closed on April 1, 1994, and is subsequentiy being held
under caretaker status by the Naval Facilities Engineering Field Division (Northern Division).
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Under caretaker status, a civilian presence wi]l_ be maintained at or near NCBC Davisville to
monitor and provide oversight for all identified hazardous waste sites.

A Base Reuse Committee was established to develop a Comprehensive Reuse Plan to
guide future use and development of the NCBC Davisville facility following closure. The
pfoposed land uses defined under the Reuse Plan have been used as the basis for evaluation of

future site uses in the RI/FS evaluations.

1.3 History of Facility Response Actions at NCBC Davisville
1.3.1 Previous Investigations - U.S. Navy

In 1983, Fred C. Hart Associates, Inc. (Hart) conducted an Initial Assessment Study
(TIAS) under contract to the Navy Assessment and Control of Installation Pollutants (NACIP)

Office, with the purpose of identifying areas where potehtiai contamination from past waste
storage, handling or dispdsalipractices at NCBC Davisville could pose threats to human health
and the environment. The IAS identified a total of 14 potentially contaminated sites at NCBC
Davisville (Hart, 1984a). Based on regulatory review of the IAS repdrt, seven additional areas
were added for a total of 21 potential areas of contamination at NCBC Davisville. _
A Confirmation Study (CS) - Verification Step was initiated by TRC Environmental
Consultants, Inc. (TRC) in March 1985. The purpose of the CS was to assess the nature and
extent of contamination at 13 of the 21 sites identified in the IAS. The sites investigated during
| the Verification Step program included: |

Site 02 - CED Battery Acid Disposal Area;

Site 03 - CED Solvent Disposal Area;

Site 04 - CED Asphalt Disposal Area;

Site 05 - Transformer Oil Disposal Area;

Site 06 - Solvent Disposal Area;

Site 07 - Calf Pasture Point;

Site 08 - DPDO Film Processing Disposal Area;
Site 09 - Allen Harbor Landfill;

Site 10 - Camp Fogarty Disposal Area;

Site 11 - Fire Fighting Training Area;

Site 12 - DPDO Transformer Oil Spill Area;

Site 13 - Disposal Area Northwest of Buildings W-3, W-4 and T-1; and
Site 14 - Building 38, Transformer Oil Leak Area.
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1.3.2 Hevious Investigaﬁons - USEPA

NCBC Davisville was proposed by the USEPA for inclusion on the National Priorities
List (NPL) in July 1989. NCBC Davisville was added to the NPL on November 21, 1989.
USEPA developed a Hazard Ranking System (HRS) scoring package to support the proposed
and final listings. The HRS package was based on existing information; a Preliminary
Assessment/Site Investigation was not performed.

The HRS package noted that of the 24 potential sites which were identified in a combined
study of NCBC Davisville, West Davisville, Camp Fogarty, and the decommissioned Quonset
Point, the most serious sites of concern, and the sites which were aggregated to form the basis
of the ranking package, are Site 09 - Allen Harbor Landfill and Site 07 - Calf Pasture Point.

Of the 24 potential sites listed in the HRS package, the areas designated 1 through 14
coincide with the 14 areas identified in the Navy’s IAS. The remaining potential areas, 15
through 24, were identified by the EPA from an "Off-Site Activity Investlgatlon" report (Hart,
1984b). The HRS package notes that areas 15 through 24 are on property not currently owned
or operated by the U.S. Navy and are not included as part of the NPL site. Several of these
areas are being investigated by the Army Corps of Engineers’ program aimed at former defense
facilities.

1.3.3 Current Remedial Investigation
In 1988, the Navy’s three-phase NACIP Program was restructured to conform with

USEPA’s four-phase program. This change was predicated by the Superfund Amendments and
Reauthorization Act (SARA) of 1986. The U.S. Navy changed its NACIP Program to closely
parallel the USEPA requirements for remedial actions at Superfund sites. The Navy’s program
is now called the Installation Restoration (IR) Program. Under the IR Program, current
investigations at NCBC Davisville are in the Remedial Investigation/Feasibility Study (RI/FS)
phase.

In March 1988, TRC was tasked by the Navy' to implement recommendations of the
Confirmation Study - Venfication Step by developing a Plan of Action as a NACIP Confirmation
Study - Characterization Step to conduct more extensive sampling. Shortly after initiating this
task, the Navy requested TRC to develop a Remedial Investigation (RT) Work Plan conforming
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to the newly-established Navy IR Program, and to the extent possible, conforming to current
EPA requirements under the NCP and the USEPA draft RI guidance (USEPA, 1988). The
resulting Phase I RI/FS Work Plan included a Field Sampling Plan, a Health and Safety Plan,
a Quality Assurance Project Plan and a Data Management Plan (TRC, 1988). The Phase I RI
field investigations were conducted from September 1989 to March 1990 and the Phase I RI
Draft Final Report was submitted to the Navy in May 1991.

A Phase II RI/FS Work Plan was developed by TRC in 1992 and was implemented in
the field over a period spanning from December 1992 through September 1993. The results of
the Phase I and Phase II Rls are presented in a series of technical reports for the various sites
(TRC, 1993d, 1993, 1993f).

1.4 Regiohal Geology, Hydrogeology and Hydrology

The regional and site-specific geology, hydrogeology and hydrology are briefly discussed
in the following sections. More comprehensive descriptions are provided in the Remedial
Investigation Technical Report (TRC, 1993d).

s’

:

1.4.1 Regional Geology

The area of Narragansett Bay, including the surrounding lowlands and islands in the Bay,
overlies the Narragansett Basin. This geologic structure is a complex syncline of Pennsylvanian
Age metasedimentary rocks about 12 miles wide and up to 12,000 feet deep. The Narragansett
Basin’s western limit is about 3 miles west of NCBC Davisville, and its eastern edge is close
to Fall River, Massachusetts. All of the NCBC Davisville sites, except Site 10 - Camp Fogarty,
overlie the Narragansett Basin. The bedrock is overlain by various glacial deposits up to
200 feet 4thick that Have left the basin area relatively flat compared to thé surrounding areas
(Schafer, 1961).

The bedrock forming the basin is comprised of five formations which consist chieﬂy of
non-marine conglomerates, sandstones, and shales. The principal unit is the Rhode Island
Formation, which consists of a gray-greeﬂish fine to coarse conglomerate, sandstone, lithic

graywacke, graywacke, arkose, shale, and a minor amount of meta-anthracite and anthracite.
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According to Johnson and Marks (1959), in the vicinity of NCBC Davisville, the bedrock
is more than 90 feet below sea level in the West Passage of Narragansett Bay, greater than 70
feet below sea level just west of Frys Pond, nearly 50 feet below sea level near the West
Davisville facility, and nzarly 100 feet ﬁbove sea level near Camp Fogarty. The Geologic Map
and Sections of the Wickford Quadrangle, Rhode Island (Williams, Bulletin 1158-C, 1964) and
visual observations identify a méjor bedrock outcrop just west of Frys Pond (approximately 300
yards east of Site 05). |

The unconsolidated soils overlying the bedrock consist of three general types of glacial
deposits: till, water-laid deposits, and wind-deposited material. In the Davisville area, till is
exposed along highlands such as Lippitt Hill, the hillside due west of the rifle and pistol range
at Camp Fogarty, and along the hillside of the ridge between West Davisville and NCBC
Davisvillé. Just northeast of Site 02, there is an end moraine deposit which controlled the
pro-glacial melt water drainage system.

Most of the surficial geologic soils in the Davisville area are water-laid deposits. Melt
water streams ﬂowing along the west side of the end moraine near Site 02 deposited a sequence
of sands and silts over most of NCBC Davisville, including Sites 02, 03, 05, 06, 11, 13, and
14. Melt water streams also deposited layers of sand and silt near West Davisville (Sites 08 and
12) and the Allen Harbor Landfill (Site 09). Fine-grained glaciolacustrine soils underlie Calf
Pasture Point (Site 07). At Camp Fogarty (Site 10), the rifle and pistol range overlies a kame
terrace consisﬁng of sand and gravel deposited by melt water streams which flowed alongside
the glacier which moved through the Hunt River valley.

Wind deposited materials in the Davisville area are loose, heterogeneous, and relatively
thin in comparison to the other glacial deposits in the area [10 feet at the higher elevations, and

over 150 feet thick in some portions of the bedrock valleys (Schafer, 1961)].

1.4.2 Regional Hydrogeology

Ground water hydrogeology in the Davisville area is controlled by the geographic and
geologic setting. The underlying bedrock units have primary porosities (pore openings between
the grains of mineral crystals forming the rock) of less than 1 percent and very low secondary

porosities (joints, fractures and openings along bedding planes). The only openings capable of
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yielding significant amounts of ground water are the secondary openings. In general, well yields
from the bedrock formations are generally low, about 22 gallons per minute (gpm) from an
average depth of approximately 225 feet. Flow from the secondary openings is greatest in the
top 250 to 300 feet of bedrock (Rhode Island Development Council, 1952). In the Davisville
‘area, the bedrock is not the principal aquifer and, therefore, is penetrated by only a small
pbn:ion of wells. |
| The glacial soils in the Davisville area generally consist 6f stratified sand/gravel
interbedded with very fine sand and silt, glacial till (a heterogeneous mixture of silt, sand, clay,
and gravel), and stratified sand or gravel interbedded with varying amounts of glacial till. All
of these materials will yield ground water, but only thé\s\tmtiﬁed sands or gravels are permeable
enough to yield large quantities of water for development. These very permeable materials form
the Hunt Ground Water Reservoir or Hunt River Aquifer (previously known as the Potowomut-
Wickford Aquifer), which is the principal source of potable water in the area. Thé specific
yield capacities can range between 5 and 300 gallons per minute per foot drawdown (gpm/ft),
with some wells yielding as much as 2,700 gpm. A hydrologic review of the aquifer recharge
and discharge shows the long-term sustained safe yield of the entire Hunt Ground Water
Reservoir is about 8 million gallons per day (mgd) (GZA, 1992).
~ Ground water in the Davisville area is unconfined; therefore, movement of the ground
water is in direct response to gravity. The direction of regional ground water flow in the
Davisville area is west to east, from the highlands towards' Narragansett Bay. For small
localized areas, the direction of ground water flow will be to the nearest downhill discharge
area.
Ground water quality beneath the Davisville area is classified by the RIDEM as GAA-NA
(Sites 08, 10, and 12) and GB (Sites 02, 03, 05, 06, 07, 09, 11, 13 and 14). GAA ground
water is considered to be suitable for public drinking water use without treatment.
Non-attainment areas (NA) are those areas that have pollutant concentrations greater tﬁan ground
water quality standards for the applicable classification; a goal of restoration to ground water
quality consistent with the standards is applicable to such areas. GB ground water is not suitable
for public or private drinking water use. Areas were classified as GB because of known or

presumed ground water degradation due to urbanization and/or identified waste disposal sites.
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Rhode Island regulations do not' require cleanup to drinking water standards, but if RIDEM
determines resultant impacts need to be addressed or if contaminant levels pose a risk or
contaminants migrate off-site, the Department can require remediation. The need for cleanups
are determined on a site-by-site basis. | ‘

The ground water quality of the Hunt Ground Water Reservoir is suitable for most
purposes. It generally contains less than 70 ppm of dissolved solids and the pH is slightly acidic
to neutral, with a range of 5.5 to 7.0. The principal anions in the ground water are bicarbonate,
sulfate, chloride and nitrate, all usually present at concentrations less thaﬁ 25 ppm. In the
vicinity of Narragansett Bay, the chloride concentration may exceed 250 ppm, due to salt water
intrusion. The principal cations in the ground water are calcium, sodium, magnesium and
potassium, each generally present at concentrations less than 10 ppm, resulting in soft water.
Iron and manganese usually do not exceed drinking water standards (Rosenshein, Gonthiel and
Allen, 1968).

1.4.3 Area Water Use

Available information (Pefsonél Communication, Cohen, Smith, 1992) indicates that
potable water in the Davisville area is supplied by either the North Kin gstown Water Department
or the Rhode Island Port Authority. A

The North Kingstown Water Department supplieé the non-military portion of Davisville
and North Kingstown with water. North Kingstown operates three wells located in the Hunt
Ground Water Reservoir and has proposed an additional well location (GZA, 1992). The
locations of these wells are indicated in Figure 1-4.

The Rhode Island Port Authority (RIPA) supplies water on a wholesale basis to the Navy
and some private users on Quonset Point (Personal Communication, Cohen, 1992). RIPA
obtains its water from a series of three ground water supply wells located in the Hunt Ground
Water Reservoir, as indicated in Figure 1-4. The Kent County Water Authority, which supplies
water to towns north of North Kingstown, also maintains a grouhd water production well in the
Hunt Ground Water Reservoir, also shown in Figure 1-4. .

No active ground water supply wells exist at NCBC Davisville on Navy property

(Personal Communication, Cohen, 1992).
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Welihead protection areas have been defined for the production wells which are part of
community water systems in the vicinity of NCBC Davisville.. Community water systems are
defined as public water systems which serve at least 15 service connections used by year-round
residents or which regularly serve at least 25 year-round residents. The refined wellhead
protection areas for the community wells in the immediate vicinity of NCBC Davisville are
indicated in Figure 1-4A. Also indicated are the capture zones of the wells, as presented in the
Phase I Report, Hunt River Aquifer Wellhead Recharge Area Study (GZA, 1992). As
indicated, none of the NCBC Davisville sites fall within the wellhead protection areas. Thé
southern portion of Site 10 is located within the capture zone of the proposed North Kingstown
production well. Site 08 is also located in the general vicinity of the proposed well’s capture
Zone. ’

Two production wells which are not part of ‘community water systems (referred to as non-
community water systems) are also located in the vicinity of NCBC Davisville. One of these
well locations is indicated in Figure 1-4A. The other non-community well is not indicated in
the figure but is located in the vicinity of the Rhode Island Port Authority well in the northern
portion of the figure. Refined wellhead protection areas have not been defined for the non-
community wells. Therefore, the défault value of 2,000 feet, as defined in.the Rhode Island
Rules and Regulations for Ground Water Quality, is used as the wellhead protection area for
these wells. None of the NCBC Davisville sites fall within 2,000 feet of a non-community well.

As part of the Phase IT RI, a search of potential private well locations was conducted
within one-mile radii of the main center of NCBC Davisville, of Camp Fogarty and of the
vicinity of Sites 07 and 09. The search area was located within the Town of North Kingstown
and within the Town of East Greenwich (Camp Fogarty). Following an identification of street
names within the study areas, specific street addresses were identified based upon a review of
town tax records, and addresses at which water service is provided were identified based upon
a review of town water department records. To identify potential addresses where private wells
could be in use, the town tax addresses were compared with the water service addresses. From
this comparison, an initial list of potential private well users was compiled. Tax codes noted
for each address on the town tax list indicate the use of the property. These codes were used

to eliminate all vacant lots from further consideration, théreby reducing the list of potential
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addresses where private wells could be in use. All tax codes that described property uses that
could potentially utilize a potable water source were retained.

For Sites 02, 03, 06, 11 and 13, and Site§ 07 and 09, addreeses located on twelve streets
were identified as potentially using private wells in this evaluation. The street locations are
highlighted in Figure 1-5. As shown, three of the streets, Mountview Avenue, Pettee Avenue
and Coolidge Avenue are located to the north of Sites 07 and 09. Fletcher Road, Newcomb
Road, Northrup Road, aﬁd Signal Rock Road are located west of Sites 07 and 09 and north of
Sites 02, 03, 06, 11 and 13. Boyer Street and Tidal Drive are located southeast of the Sites 07
and 09 and northeast of Sites 02, 03, 06, 11 and 13, adjacent to the eastern side of Allen
~ Harbor. Genoa Drive, Smith Street, and Spinnaker Street are located south of Sites 02, 03, 06,
11 and 13.

For Site 10, addresses located on ten streets were identified as potentially using private
wells in this evaluation. The street locations are highlighted in Figure 1-6. Cartier Court,
Cavalier Drive, Ezechiel Carre Road and Frenchtown Road are all located north of Site 10;
Meadowbrook Road, King Phillip Trail, Pequot Trail and South County Tré.il are located east
and northeast of Site 10. South Road and Tillinghast Road are located south and west of Site

10, respectively.

1.4.4 Regional Hydrology )

All of the investigated sites ﬁe within the Hunt River drainage basin. The basin is about
60 square miles in area and is divided into four smaller sub-basins (Figure 1-7). Camp Fogarty
and West Davisville lie within the Potowomut River basin, and the Main Center of NCBC
Davisville lies within the Coastal River basin. All stream flow and river flow eventually
discharge into Narragansett Bay (Figure 1-7). Surface water features in the immediate vicinity
of NCBC Davisville are indicated in Figure 1-8. During most of the year, a part of the stream
flow consists of water discharged from detention storage in natural as well as man-made
impoundments. The remaining flow is from direct runoff of precipitation and from base runoff
consisting largely of ground water discharge. The ground water contributes close to 50 percent

of the average annual stream flow.
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Annual precipitation in the area has ranged from 24.8 to 66.2 inches with an average of
42.3 inches. The frequency of measurable precipitation events (0.01 inch or greater) averages
once every 3 days and is evenly distributed throughout the year. The average snowfall is almost
40 inches and has varied from 11.3 to 75.6 inches. Roughly 36 percent of the precipitation
actually recharges the ground water system; the other 64 percent runs off into streams or is lost
through evapotranspiration (GZA, 1992). |

The surface water and ground water quality are similar since ground water contributes
a major portion to- stream flow. The pﬁncipal anions are bicarbonate, sulfate, chloride, and
nitrate. The principal cations are calcium, sodium, magnesium, and potassium. The pH ranges
between 5.5 and 7.0. The iron concentrations in stream water vary from 0.03 to 3.7 ppm with
the higher concentrations detected in Sandhill Brook', the lower reach of Hunt River, and the
Potowomut River. Manganese concentrations range between less than 0.01 and 0.54 ppm
(Rosenshein, Gonthiel, and Allen, 1968).
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1.0 INTRODUCTION

Volume II addresses the Detailed Analysis of Alternatives for Site 10 - Camp Fogarty
Disposal Area. The location of Site 10 relative to the Davisville facility is shown on Figure 1-1.
The following sections provide background information and a description of the site, followed
by a summary of remedial response objectives and cleanup criteria, general respdnse actions,
- identification and screening of technologies and prbcess options, a refinement of remedial
alternatives previously developed in the ISA, and a detailed analysis of remedial alternatives.
It builds upon the evaluation conducted in the ISA (TRC, 1993a) and incorporates the results of
the Phase II RI in the evaluation of potential remedial technologies for Site 10.
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2.0 SITE CHARACTERIZATION

2.1, Site Location and Description

Camp Fogarty is a 347-acre parcel of land located about 3 miles west of the Main
_ Center, in East Greenwich, Rhode Island. A plan of Camp Fogarty is oresented in Figure 2-1.
Camp Fogarty includes an active firing range. The Site 10 study area, the Camp Fogarty
Disposal Area, is located west of the firing range, between the firing range berm(s) and a steeply
rising hill. Access to the entire area, including the portion of the area referred to as Site 10,
is restricted by fences and facility personnel. This property has been excessed to the U.S. Army
and remains an active facility which is not impacted by the closure of NCBC Davisville.

’ A plan of the study area is provided in Figure 2-2. Three depressions filled with
construction debris are present within the site area. The vicinity of the study area is heavily
wooded, interspersed with meadow areas. Seasonal ﬂoodi_ng occurs in the low lying regions of

Site 10 during periods of heavy rain.

2.2 Site History Overview
Cans of rifle- and weapon-cleaning oils and preservatives, as well as miscellaneous

municipal-type garbage, were occasionally disposed of in a shallow, sandy excavation just west
of the firing ranges at Camp Fogarty. Approximate disposal area locations, corresponding to
surface depressions at the site, are shown in Figure 2-2. The disposal volume is estimated at
. 50,000 cubic feet in the IAS (Hart, 1984). Waste materials noted during the IAS included
rusted, empty paint cans, 55-gallon drums, and miscellaneous metal parts. Reportedly,
thousands of cans of rifle-bore oils were removed from the site and relocated at NCBC

Davisville.

2.3  Site Geology, Hydrogl eology and Hydrology
2.3.1 Site Geology
The soil boring activities performed during the RI provided information on the site

geology. The subsurface soil investigation activities included drilling at seven soil boring

locations and five monitoring well locations during the Phase I RI and Phase I RI. The
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locations of the Phase I and Phase II RI borings and monitoring wells are shown on Figures 2-3
and 2-4, respectively.

Surface soils on this site consist predominantly of native silt and fine to medium sand
with variable artificial fill, clay, coarse sand and gravel content. Site 10 is not included in the
area covered by the "Interim Soil Sufvey Report for North Kingstown, Rhode Island" (USDA,
1973). ' ‘

According to the USGS surficial geologic map of the Wickford, Rhode Island quadrangle
(Schafer, 1961), overlying the bedrock in the eastern portion of Site 10 are surficial overburden
deposits of Pleistocene glacial water-laid ice-contact (kame terrace) sediments, consisting of
sand, gravel and silt. The western portion of Site 10 is mapped as underlain by Pleistocene
glacial ground moraine deposits, consisting of till with thin layers and lenses of gravel and sand
in some places. The Phase II soil boring results indicate that the overburden deposits on this
site consist of native fine to coarse sand with variable silt and gravel content, with fine sandy
silt layers. Fill was encountered at borings 10-B06 and 10-B09 to depths of up to six feet below
ground surface. However, fill material was not encountered in other site borings, suggesting
that low areas have been filled in the past. In addition, a boulder layer was encountered at every
soil boring and monitoring well boring location, at approximate depths of nine to twelve feet
below grade. The descriptions of the soil boring samples were consistent with the mapped
surficial overburden materials at Site 10. Overburden thicknesses ranged from 22.0 feet
(10-MW4D) to 31.0 feet (10-MW5D).

Competent bedrock was encountered at the three Site 10 deep monitoring well locations
at elevations ranging from 100.3 feet above mean sea level (msl) to 104.0 feet msl. The
bedrock surface appears to slope downward from 10-MWS5S/D to the east to form a fairly
horizontal surface in the area of 10-MW1S/D and 10-MW4S/D. A weathered bedrock layer was
not encountered in any of the Phase I deep monitoring well borings.

One seismic'refraction survey line was completed in a north-south direction, adjacent to
the access road at Site 10; this investigation indicated that the competent bedrock at Site 10 is
located from approximately 24 to 40 feet below ground surface, and appears to dip slightly to
the north and south from a high point located approximately 250 feet south of 10-MW1S/D.
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According to the USGS bedrock geologic map of the Wickford, Rhode Island quadrangle
(Williams, 1964), Site 10 is unc_lerlain at depth by biotite gneiss bedrock possibly belonging to
the Precambrian Blackstone Series. Nx rock cores were collected of competent bedrock at the
three deep monitoring well borings. The bedrock cores at Site 10 consisted of massive and
competent, light to dark grey, fine- to coarse-grained meta-sandstone gneiss. The gneiss

contained several quartz vein-healed and/or iron oxide-stained natural fractures.

2.3.2 Site Hydrogeology

Contour maps of the shallow and deep ground water elevations as measured in Site 10
monitoring wells on August 13, and September 17, 1993 are presented as Figures 2-5 through
2-8. The ground water contour maps indicate site shallow ground water flow converges toward
the topographically low, north-central portion of the site. The northernmost depression/disposal
area, located between monitoring well pairs 10-MW4 and 10-MWS5, has the lowest elevation and
appears to dominate shallow ground water flow. In the southern portion of the site, the contour
lines indicate that shallow ground water flow is generally toward the north-northeast, and in the
northern portion of the site, shallow ground water flow is generally to the south-southwest.
Based on the deep ground water le{fels measured at Site 10, the site deep ground water
potentiometric surface indicates flow generally to the north-northeast.

Vertical hydraulic gmdienté were calculated at the three sets of paired monitoring wells
at the site (10-MW1S/D, 10-MW4S/D and 10-MWS5S/D), as presented in Table 2-1. A positive
hydraulic gradient vindicates a potential for upward flow and a negative gradient indicates a
potential for downward flow of ground water. For the two monitoring events, the calculated
vertical gradients rangéd from -4.93 x 10° ft/ft to 1.18 x 102 ft/ft. Positive vertical gradients
(upward) were measured at . 10-MW5S/D during both events, negative vertical gradients
(downward) were measured at 10-MW1S/D during both events, and zero vertical gradients were
measured at 10-MW4S/D during both events. The positive and Vnegative vertical hydraulic
gradients observed at Site 10 are low in magnitude; this indicates that vertical transport would
appear to have little impact on contaminant migration at the site.

Horizontal hydraulic gradients were also calculated from the water level measurements

and the resulting water level elevations at the site. Representative average horizontal hydraulic
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gradients for both the shallow and deep ground water were determined for several areas on the
site, and are provided in Table 2-2. Average horizontal gradients for shallow ground water
ranged from 9.40 x 10* ft/ft to the southeast to 4.70 x 10? ft/ft to the northwest. Average deep
ground water horizontal gradients ranged from 1.58 x 103 ft/ft to the northwest to 5.04 x 10
ﬂ/ﬁ to the northwest. ' |

The calculated average horizontal hydraulic gradients, hydraulic conductivity and
estimated effective porosity values, were used to calculate average ground water flow linear
velocity values at the site. The average linear velocity values, calculated on the basis of the
shallow and deep hydraulic conductivities of 13.7 and 5.9 ft/d (derived from Phase II slug tests)
and an assumed effective. porosity of 20% for the silty sands, are presented in Table 2-2.
Average linear velocities of the shallow ground water ranged from 0.06 ft/d to 0.32 ft/d. |
Average deep linear velocities ranged from 0.05 ft/d to 0.15 ft/d.

_ “ Ground water at Site 10 is classified as GAA-NA by RIDEM. Ground water classified
as GAA includes those ground water resources which RIDEM has designated to be suitable for
public drinking water without treatment. Areas classified as non-attainment (NA) areas are those
which are known or presumed to be out of coxhph'ance with the standards of the assigned
classification. The goal for non-attainment areas is restoration to a quality consistent with the
classification. |

A Wellhead Recharge Area Study of the Hunt River Aquifer was conducted by GZA

" GeoEnvironmental, Inc. in 1992 (GZA, 1992). The study was conducted to provide local
municipalities and water departments with technical information necessary to estimate the
direction and rate of ground water migration under a variety of pumping conditions and to
identify wellhead recharge areas at seven existing wells and.one proposed public well site (see
Figure 1-4 in Volume I for well locations). The study indicated that the area in which Site 10

is located is included in the ground water capture zone of the proposed public well site.

2.3.3 Site Hydrology

Site 10 is characterized by the presence of three depressions located between the firing
range berms and a steeply rising hill. The vicinity of the study area is heavily wooded,

interspersed with meadow areas. Site soils consist of fine- to coarse-grained sands with varying
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amounts of gravel and silt, thus suggesting the soils are well-drained. Runoff is expected to be
minimal since the site consists of depression areas and the soils are well-drained. No surface

water bodies exist within Camp Fogarty.

2.4 Ecological Setting
The ecological assessment activities conducted as part of the Phase II RI for NCBC

Davisville included the assessment of both terrestrial and aquatic risk for Site 10 and the -
watershed in which it is located. The terrestrial risk was assessed at individual sites, while
aquatic risk was assessed fof the watershed. Camp Fogarty and the surrounding area are located
within the Hunt River/Frenchtown Creek Watershed.

The Hunt River drainage system drains much of the western portion of the NCBC
facility. The location of the Hunt River relative to Site 10 is indicated in Figure 1-1. The
system includes the Hunt River which flows to the north, associated swamps over the
southwestern portion of the watershed, and Frenchtown Brook and nearby streams, which flow
east into the Hunt River north of Site 10. Surface water runoff and ground water from Cémp
Fogarty flow east toward the Hunt River. ' '_

Based on a RIDEM endangered species survey. report for Camp Fogarty (RIDEM, 1989),
red maple and mixed oaks occur throughout the site. Red maples are generally in the marshy
regions, while mixed oaks occur in the higher areas. This deciduous forest supports about 50
bird species. The RIDEM report -state.s that no occurrence records of rare species ‘were
identified for the Camp Fogarty property. However, based on the identification of two listed
- amphibians, the marbled salamander (Ambystoma opacum) and the four-toed salamander
(Hemidactylium scutatum), within a two-mile radius of the site, the report concludes that impacts
" to wetland systems should be avoided -and that small, temporary pools of water potentially used
as salamander breeding sites should not be disturbed. -

The Hunt River Watershed itself appears tol support a diverse, nesting, avian fauna,
exhibits evidence of small and large mainmals, and exhibits a diverse second growth vegetation
with no observable signs of vegetative stress. The far downstream benthos appears to be at least

as diverse and abundant as the upstream area.
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2.5 Site Investigation OQverview

2.5.1 Initial Assessment Study and Confirmation Study
In 1983, Site 10 was identified in the IAS as a possible receptor of hazardous wastes.

However, the IAS concluded that the risk posed by Site 10 to human health and the environment
was minimal and that no further investigation was necessary. At the request of RIDEM, Site
10 was included in the Verification Step of the Confirmation Study. |

The Verification Step field investigations consisted of two phases which included a site
walk-over with an organic vapor analyzer (OVA) and surface soil sampling. One composite
surface soil sample was collected from four discrete sampling locations and scanned for EPA
Priority Pollutants. Another surface soil sample (grab samplej was taken during the second
phase of sampling and also scanned for EPA Priority Pollutants.

2.5.2 Phase I Remedial Invesﬁgation .
The Phase I RI, conducted from September 1989 to March 1990, included a limited soil

gas survey, the collection of six surface soil samples, two soil borings, and the installation and
sampling of three ground water monitoring wells. A sample location map is provided on Figure

2-3. All soil and ground water samples were submitted for full TCL/TAL analyses.

2.5.3 Phase II Remedial Investigation

The purpose of the Phase II Remedial Investigation at Site 10 was to further delineate the
horizontal and vertical extent of contamination associated with the disposal activities and to
verify the Phase I RI conclusion that there is no significant source of contamination at the site.
The investigations also provided a basis for the evaluation of contaminant fate and transport
mechanisms and data for use in quantitatively evaluating human health risks and ecological risks.

The Phase II RI field investigation activities were conducted at Site 10 ffom December
1992 to August 1993. They included a soil gas survey, geophysical survey, surface soil
sampling, soil boring sampling, and ground water sampling. The geophysical investigation at
Site 10 consisted of a seismic refraction survey and an electromagnetic conductivity survey.

The soil gas survey focused on the three large depressions and included the collection of

46 soil gas samples. All of the Phase II soil gas samples were subjected to dual analyses on a
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portable gas chromatograph (GC). One analysis was conducted according to EPA Method 601
(modified) and the other analysis was conducted according to EPA Method 602 (modified).

Nineteen surface soil samples were collected from twelve surface soil sample locations,
five test boring locations (0- to 2- feet), and two monitoring well boring locations (0- to 2- feet).
Five subsurface soil sampies were taken from one monitoring well boring and four test borings.
The surface and subsurface soil samples were analyzed for full TCL and TAL parameters, less
- pesticides/PCBs. Two surface soil samples from Site 10 were also collected for TCLP analyses.
The Phase IT sampling locations are shown on Figure 2-4.

After the completion of the monitoring well borings, two shallow wells and three deep
wells (two shallow/deep clusters and one deep well adjacent to an existing shallow well) were
installed at Site 10. In addition, three bedrock cores were collected during the drilling activities.
Ground water samples were collected from each of the eight monitoring wells (five shallow wells
and three deep wells). Ground water samples were analyzed in the field for the water quality
parameters of pH, specific conductance, Eh, temperature, and turbidity, and in the laboratory
: fér full TCL and TAL parameters, less pestic;ides/PCBs. In addition, three ground water
samples were analyzed for filtered metals, BOD, COD, and TSS.

Eighteen background surface soil samples were also collected across NCBC Daifisville
during the Phase IT RI to provide a range of background soil quality for NCBC Davisville soils.
All eighteen samples were analyzed for full TCL and TAL compounds. Only inorganic and
semi-volatile background results are épplicable to Site 10. The applicable background soil
quality results are summarized in Table 2-3 and considered in the evaluation of contaminant

levels presented below.

2.5.4 Other Investigations

A separate investigation is being conducted in the firing range area of Cainp Fogarty to
evaluate the potential for soil lead contamination as a result of firing range exercises. The
results of this investigation are being reported separately and are not considered within this DAA

Report. . : -
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2.6  Nature and Extent of Contamination
The nature and extent of contamination based on the RI results are presented by chemical

class below. Where appropriate, Confirmation Study results are also r=ferenced.

2.6.1 Volatile Organic Compounds (VOCs)
Surface.Soils

The composite surface soil sample collected during the Verification Step field
investigations contained less than 80 ppm of petroleum-based hydrocarbons and about 10 ppm
of total volatile organic compounds, of which the major compound was not identified. Benzene,
1,2-dichloroethane, 1,1,2,2-tetrachloroethane, and 1,3-transdichloropropane were all detected
at low levels. The EPA Priority Pollutant scan performed during the second round of sampling,
which consisted of one surface soil sample, indicated slightly elevated levels of toluene.

No volatile organic compounds were detected in Site 10 surface soils during the Phase
I RI.

Acetone, 1,1,1-trichloroethane and toluene were each detected in at least one of the Phase
II RI surface soil samples. Acetone was detected in two surficial soil boring samples, 10-B6-01
and 10-B7-01, at concentrations of 12 ppb and 24 ppb, respectively. 1,1,1-Trichloroethane was
detected in surface soil samples 10-SS09, 10-SS12, 10-SS14, 10-SS15, and 10-SS17 at estimated
concentrations ranging from 3 to 8 ppb. Toluene was detected in surface soil samples 10-SSO7
through 10-SS13 and sample 10-SS15 at estimated concentrations ranging from 3 to 12 ppb.
Both acetone and toluene are common laboratory contaminants (USEPA, 1989a) and were
present in the surface soils at léw concentrations. Therefore, their actual presence in Site 10
surface soils is questionable. The source of the 1,1,1-trichloroethane detected. in Site 10 surface
soils is unknown and those surface soil samples which had detectable levels of
1,1,1-trichloroethane are scattered throughout the site, with no apparent pattern or trend.

Subsurface Soils

Chloroform was the only VOC detected in Phase I RI subsurface soil samples at Site 10.
Chloroform was detected at an estimated concentration of 1 ppb in soil boring sample
B-10-01-04, collected from the 6- to 8-foot interval.
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Results of the Phase II subsurface soil analyses indicated the presence of low levels of
acetone in one of the subsurface soil samples. Acetone was detected in soil boring sample
10-B6-02 (2- to 4-feet) at a concentration of 13 ppb.

Ground Watér |

No volatile organic compounds were detected in samples collected from the three shallow
monitoring wells present during the Phase I RI or the five shallow and three deep monitoring

wells present during the Phase II RI. _

2.6.2 Semi-Volatile Organic Compounds (SVOCs)
Surface Soils

During the Verification Step of the Confirmation Study, pyrene was detected at 0.048
ppm and benzo(b)/benzo(k)fluoranthene was detected at 2.5 ppm in the grab surface soil sample.

Analyses of the Phase I RI surface soil samples indicated that polynuclear aromatic
hydrocarbons (PAHs), a subset of SVOCs, were present in six of the eight samples. The highest
total PAH concentration of 6,651 ppb was detected at surface soil sample S-10-03. Benzoic acid
was also detected in surface soil sample $-10-01 and in soil boring sample B-10-01 at estimated
Concentration_s of 610 ppb and 250 ppb, respectively. .

During the Phase I RI, PAH compounds were detected in six of the nineteen surface soil
samples collected at Site 10. In addition, bis(2-ethylhexyl)phthalate was detected in three of the
surface soil samples and one duplicate surface soil sample. There were no other SVOCs
detected in the Phase II RI surface soil samples. PAHs were detected in surface soil samples
10-SS09, 10-SS12, and 10-SS19 (duplicate of 10-SS17) and in soil boring samples 10-B06-01,
10-B08-01, and 10-B09-01. Total PAH concentrations ranged from 470 ppb at surface soil
sample 10-SS19 to 28,350 ppb at surface soil sample 10-SS09. Based on the locations of these
six samples, there does not appear to be any consistent distribution or source of SVOC
contamination across the Site 10 surface soils. '

Bis(2-ethylhexyl)phthalate was detected in surface soil samples 10-SS07, 10-SS10,
10-SS17, and 10-SS19 (duplicate of 10-SS17). The concentrations of bis(2-ethylhexyl)phthalate
in the four surface soil samples ranged from 250 ppb to 710 ppb. |
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SVOC analyte concentrations detected in Site 10 surface soils were compared to NCBC .
background concentration ranges, as shown on Table 2-3. Background levels were exceeded in
at least one surface soil sample for every contaminant detected.

Subsurface Soils

During the Phase I RI, only one SVOC was detected in orie or the two subsurface soil
samples collected at the site. Di-n-octyl phthalate was detected at an estimated concentration of
46 ppb at soil boring B-10-02-04. No other SVOCs were detected in Phase I RI subsurface soil
| samples. |

During the Phase II RI, SVOCs were detected at one subsurface sample location. Four
PAH compounds were detected in soil boring sample 10-B09-05 at a total concentration of 1,140
ppb. The sample was collected from the 8- to 10-foot interval within the southernmost
depression area at the site. PAHs were also detected at this location in the surface soil sa:nplé.

Ground Water |

No SVOCs were present in the Site 10 ground water samples during either the Phase I
or the Phase II RIs.

2.6.3 Pesticides/PCBs

No pesticides/PCBs were detected in Phase I surface soil, subsurface soil, or ground
water samples. Surface soil, subsurface soil, and ground water samples were not analyzed for
pesticides/PCBs during the Phase II RI at Site 10.

2.6.4 Inorganic Analytes
Surface Soils

The Verification Step of the Confirmation Study identified slightly elevated levels of lead
in surface soils. Beryllium, chromium, copper, lead, and zinc were among the inorganics
- detected in each of the Phase I RI surface soil samples. '

The inorganics detected in Phase II RI surface soil samples were compared with
background sample results from surface soil samples collected throughout the NCBC Davisville
facility. A comparison of the observed surface soil concentration ranges at Site 10 to the NCBC

background samples is presented in Table 2-3.
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Nineteen inorganic analytes were detected in Site 10 surface soils at concentrationé above -
background concenfration ranges. These inorganics include aluminum, antimony, barium,
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,
- mefcury, nickel, potassium, silver, sodium, thallium, zinc and cyanide. The highest levels of
inorganics were detected in surface soil samples collected from the northernmost disposal area
(samples 10-SS08, 10-SS09, 10-SS10, and 10-B06-01).

Subsurface Soils

The inorganic analytes detected in the surfacé soils during the Phase I RI were also
detected in the subsurface soils, but generally at lower concentrations. ‘

Soil sample results for the subsurface soil samples collected during the Phase I RI were
compared to the background samples collected through the NCBC facility. Fifteen inorganic
analytes were detected at concentrations above the NCBC background ranges. The analytes
include aluminum, antimony, barium, beryllium, cadmium, calcium, chromium, cobalt, copper,
iron, lead, maghesium, manganese, nickel, potassium, zinc and cyanide. The highest level of
inorganic contamination was detected ét soil boring sample 10-B06-02 collected from the 2- to
4-foot interval, and located in the depression afea in the northern portion of the site.

Ground Water ,

Results of the Phase I‘ ground water sampling indicated that beryllium and lead were
 present in Site 10 ground water at elevated levels. Beryllium was detected in monitoring well
10-MW?2S at a concentration of 5.3 ppb. Lead was detected at cdncentrations ranging from 13.3
ppb to 140 ppb. o | |

The inorganic analytes detected in the Phase II RI ground water sampling include
ahiminum, arsenic, barium, beryllium, cadmium, calcium, cobalt, copper, iron, lead,
. magnesium, manganese, nickel, potassium, selenium, sodium, zinc, and cyanide. Comparison
of the Phase 1 and Phase II analytical data reveals a significant reduction in analyte
concentrations, which may be attributed to the low-flow sampling methodology employéd during
the Phase IT ground water sampling program. Comparison of the Phase IT RI filtered and non-
filtered analytical sample results indicates that the inorganic concentrations in the filtered samples

are primarily equivalent to or slightly less than the concentrations of the non-filtered samples.
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2.6.5 TCLP Analyses

During the Phase I RI, low leachable levels of methylene chloride, acetone, 4-methyl-2-
pentanone, toluene, ethylbenzene, and total xylenes were detected in the TCLP samples 10-B10-
01 and 10-B8-01. One inorganic constituent, cadmium, was detected in TCLP sample 10-B10-
01 at a concentration of 60 ppb.

2.7 Summary of Contaminant Fate and Transport

A contaminant fate and transport analysis was initially conducted as a part of the Phase
I RI and incorporated in the Initial Screening of Alternatives (TRC, 1993a). Subsequently,
information obtained during the Phase II RI was incorporated into the contaminant fate and
 transport analysis and a revised discussion was presented in the Draft Phase II RI Technical
Report (TRC, 1993b).

Potential routes of migration, contaminant persistence and observed contaminant
migration were considered in evaluating the fate and transport of the site contaminants identiﬁed
during the RI. Typically, contaminants in surface soils can migrate or be carried off-site by
surface runoff (resulting from precipitation), by windblown dust, and by site visitors via
adherence to vehicle tires, shoes, etc. Based on current site use, dust generation and surface
runoff at Site 10 are not expected to be significant, given the vegetated cover over the site and
the depressions located within the site area. Contaminants can also migréte from the surface
soils through leaching (by the infiltration of precipitation) and subsequent transport by ground
water, by volatilization to ambient air, or by uptake by plants or animals. Subsurface
contaminants can migrate through leaching and ground water transport. Regional ground water
migration in the vicinity of Site 10 would be to the north-northeast, towards the Hunt River.

" The following sections examine the presence of Constituents of Concern (COCs), as
identified during the Human Health Risk Assessment (HHRA) process (TRC, 1993b), across the
site in combination with the potential migration pathways to provide an understanding of
contaminant persistence and potential for migration at the site. The discussions below are
presented with respect to individual contaminants or contaminant groups based on environmental

fate data such as water solubility, vapor pressure, Henry’s Law constants, organic carbon-water
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partition coefficients (K,), octanol-water partition coefficients (K,,), and half-life in water.
COCs identified in the HEIRA for Site 10 include VOCs, SVOCs, and inorganics.

Volatile Organic Compounds

In general, VOCs were detected infrequently and at low concentrations in soils at Site 10.
Four VOCs (1,1,1-trichloroethane, acetone, toluene, and chloroform) detected in surféce or
subsurface soil samples were identified as COCs. The principal mechanism for the natural
removal of VOCs is through volatilization, based on vapor pressures (@ approximately 25°C)
ranging from 28 mmHg (toluene) to 270 mmHg (acetone), and Henry’s Law Constants for these
VOCs ranging from 4.3 x 10° atm-m®/mol (acetone) to 5.9 x 10 atm-m*/mol (toluene).

The role of biodegradation in the natural attenuation of these compounds is compound-
specific. Similarly, the role of adsorption is compound-specific. The volatile COCs are fairly
soluble in water, with solubilities of 520 mg/l (toluene) to being miscible (acetone). The
tendency of these constituents to pértition from organic media into water varies, with log K_,s
ranging from 2.69 (for toluene) to -0.24 (for acetone, which is highly water soluble). The
volatile COCs in surface and subsurface soil are not expected to persist in these media. The
primary migration pathways from soil for these constituents are expected to be volatilization and
leaching through soil into water. |

No VOCs were identified as COCs in ground water.

Semi-Volatile Organic Compounds

Seventeen SVOCs were identified as COCs in surface soil at Site 10. In subsurface soil,
an additional SVOC was selected as a COC. The SVOC COCs include fourteen PAHs, two
phthalates, benzoic acid and carbazole. Benzoic acid, carbazole, nine PAHs and one phthalate
were identified as COCs in surface but not subsurface soil. In general, the PAHs and phtﬁalates
were detected at the highest frequencies and concentrations. It should be noted that phthalates
are common laborat_ory contaminants and are widespread in the environment (ATSDR, 1987;
ATSDR, 1989b).

' SVOCs, particularly PAHs, are persistent in the environment due to their complex
chemical-nature. While some of the lighter PAHs (with fewer aromatic rings) are subject.to

biodegradation or volatilization, chemical persistence generally increases with increasing number
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of aromatic rings. SVOCs are generally characterized by high boiling point, low vapor pressure,
and low solubility (except for lower molecular weight PAHS).

PAHs generally exhibit a very low solubility (i.e., as low as 1 x 10* mg/1), with higher
solubilities for the smaller PAHs (e.g., 30 mg/1 for naphthalene). The solubility of the phthalate
COCs ranges from 0.4 mg/1 for bis(Z-ethylhexyl)phthalate to 3 mg/1 for di-n-octyl phthalate.

SVOCs, in general, have moderate to high log K, and log K, values, indicating a
relative affinity for organic materials in solid (e. g., soil) and liquid (e.g., octanol) phases. The
log K and log K, s of PAHs and phthalates are generally greater than 3, with many greater
than§. .

Based on these characteristics, migration of SVOCs from soil to ground water is not
likely to be a primary route of concern. Off-site transport of these less soluble SVOCs could
be possible through soil transport in surface water runoff but runoff from the Site 10- area is
expected to be minimal. SVOCs in soil are more likéiy to persist than VOCs, but are less likely
to persist than pesticides/PCBs or inorganics.

No SVOCs were identified as COCs in ground water.

Pesticides/PCBs

No pesticides/PCBs were detected in soils or ground water at Site 10.

Inorganic Analytes _

Many metals have a strong affinity for soils (particularly cléy particles and organic matter
in soils) which reduces their mobility. Under extremes of PH, some metals can be rendered
mobile. The presence of the inorganic analytes at Site 10, particularly the naturally occurring
elements, were examined in the context of facility background concentrations, as presented in
Table 2-3. Site background samples were collected as composite. samples from background
locations at Sites 02, 07, 09, 10 and from wooded areas east of Sites 06, 11 and 13 during the
Phase I RI. Inorganic COCs in surface soil_'atA Site 10 include aluminum, antimony, arsenic,
barium, beryllium, cadmium, chromium, cobalt, copper, cyanide, lead, manganese, nickel, and
zinc. The inorganic COCs in subsurface soil include antimony, arsenic, barium, beryllipm,
cadmium, chromium, cobalt, copper, cyanide, lead, manganese, nickel and zinc.

The inorganic COCs in ground water include aluminum, arsenic, barium, beryllium,

cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel, selenium, vanadium,
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and zinc. The presence of a number of these morganics in surface and subsurface soils indicates
migration from soil to ground water may have occurred. However, it is important to note that
a comparison of Phase I and Phase IT RI ground water analytical results indicates a considerable
decrease in the concentration of inorganics in the Phase II RI samples. This decrease is believed
to be due to the sampling methodoIogy utilized in Phase II which incorporated a low-flow
sampling rate, which decréased the turbidity of the ground water samples. Thus, the Phase II
ground water data are thought to be more reflective of the actual concentrations of inorganics
than the Phase I data.
TCLP Analyses

- The results of the TCLP analyses indicate that there were no samples which exhibited
contaminants above the regulatory action levels as identified on the TCLP list (40 CFR 261.24).

2.8 Summary of Human Health and Environmental Risk
' The Human Health Risk Assessment conducted for Site 10 (TRC, 1993b) evaluated the

contaminants of potential concern, assessed potential exposure pathways and chemical toxicity,

and characterized potential risks to human health posed by the site. Both Phase I RI and Phase
II RI data were used to characterize the human health risks. Exposure doses were developed
based on the geometric mean of chemical concentrations (mean) as well as on the basis of the
maximum detected chemical concentration (Reasonable Maximum Exposure or RME). Potential
human health exposure scenarios evaluated include the following:

o Scenario 1 (Future Construction Worker) - Exposure of adult workers to
subsurface soils (via dermal contact, ingestion and inhalation) for a one-year
period, assuming construction of commercial buildings; and

. Scenario 2 (Future Commercial/Industrial Worker) - Exposure of adult employees
to surface soils (via dermal contact and ingestion) and to ground water (through
ingestion) under future commercial/industrial use of the site.

Human health risks were presented with regard to potential cancerous or non-cancerous
(systemic) effects from the contaminants of concern. Cancer risks are presented 1in scientific
notation, where a lifetime risk of 1 x 10 represents a lifetime risk of one in ten thousand. The
calculated cancer risk is compared to the acceptable cancer risk range (1 x 10* to 1 x 10°) for

evaluating the need for remediation, as stated in 40 CFR Part 300. A cancer risk of 1 x 10°®
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is considered as the point of departure for determining risk-based remediation goals. For non-
carcinogens ‘a summation of hazard quotients, referred to as the hazard index (HI), which
exceeds unity (1) indicates there may be concern for potential non-cancer health effects.
Therefore, the cancer risk and HI ratios that constitute a potential concern are those greater than
1 x 10 and 1, respectively.

Cancer and non-cancer risks for Site 10 are summarized in Table 2-4. Subsurface soil
exposures under Scenario 1 (construction scenario) indicated a potential cancer risk range due
to incidentél ingestion of 9 x 107 (mean) to 2 x 10° (RME). Cancer risks associated with
inhalation of suspended subsurface soil particulates are approximately three orders of magnitude
less than 1 x 109, and no risks were quantiﬁéd for dermal exposure based on a lack of verified
dermal absorption valués for the carcinogenic COCs. Exposhre to beryllium accounts for the
majority of the estimated risks. The non-cancer hazard index values for each of the exposure
pathways were below 1. '

Under Scenario 2 (commercial/industrial), surface soil exposures resulted in a potential

cancer risk range of 4 x 10° (mean) to 2 x 10° (RME) and non-cancer hazard index values of

- less than 1. Ingestion of arsenic, beryllium, and carcinogenic PAHs accounted for the majority

of the estimated cancer risks. _ 3

Ground water exposures under lScer-lario 2 (éommercial/industrial scenario) indicated a
potential cancer risk range of 3 )g 10° (mean) to 9 x 10° (RME) and a non-cancer hazard index
value range of 0.4 (mean) to 5 (RME). Ingestion of arsenic and beryllium accounted for the
majority of the estimated cancer risks, while manganese is the major contributor to the non-

cancer hazard index values.

3

2.9  Summary of Ecological Risk Assessment
Ecological risks were assessed based on an evaluation of potential receptors identified
through the ecological characterization of the Hunt River Watershed, and the detected levels and

bioavailability of contaminants in environmental media. Terrestrial risks were characterized

. based on'site-specific biological observations and surface soil data. Aquatic risk was assessed

for the watershed. A "weight of evidence" approach was used in which information generated

from exposure and ecological effects assessments, field observations and a toxicity quotient (TQ)
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evaluation are used to provide an overall weight of evidence concerning the nature of risks. As
with the human health HI ratios, when the calculated TQ value exceeds unity (one), a potential
for environmental risk exists. Risks to benthic organisrris were assessed based on direct
observations of the freshwater benthos in the watershed while risks to water column organisms
were estimated based on a comparison to ambient water quality criteria. Risks to small
mammals and birds were estimated on the basis of calculated TQ values.

The ecological assessment concluded that Site 10 does not pose an ecological risk to
aquatic or terrestrial populations in the Hunt River watershed because:

. organic and inorganic constituents in the sediments of Hunt River were generally
within natural levels;

] modeled doses of contaminants to birds and shrew near Site 10 do not indicate
toxicity quotients greater than 1; '

o the wildlife and benthic observations in the system indicate ‘avtaxonomically and
- functionally diverse ecosystem; and

. RIDEM does not recommend any specific precautions in regard to state
endangered species.
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3.0 SCREENING OF TECHNOLOGIES AND DEVELOPMENT OF ALTERNATIVES
Based on the available sité information, potential remedial actions can be identified.
Remedial action objectives are developed in order to set goals for protecting human health and
the environment early in the alternative development process. General reSponse actions are then
developed to address the objectives. Remedial technologies and process options associated with
the general response actions are identified and screened to eliminate those that are not technically -
implementable and to identify those that offer the optimum combination of effectivene‘ss,'

implementability and cost. Remedial alternatives are then developed for detailed analysis.

3.1 Development of Preliminary Remediation Goals (PRGs)

Prior to the development of remedial action objectives, preliminary remediation goals
(PRGs) are developed and evaluated with respect to site contaminant levels. Existing
contaminant levels are compared to Applicable or Relevant and Appropriate Requirements
(ARARs), To-Be-Considered guidance (TBCs), and risk-based PRGs to identify the extent of
contamination requiring remediation. Also‘ included in the evaluation is the role of
environmental risks and the application of models to predict the potential for migration of soil

contaminants to ground water.

3.1.1 Comparison of Contaminants to ARARs/TBCs
Soil and ground water quality are considered in the identification of potential remedial

actions at Site 10. The soil and ground water contaminants are evaluated separately against
appropriate chemical-specific ARARs/TBCs below. : A more detailed identification and
evaluation of potential chemical-specific ARARs/TBCs is presented in Appendix A.

Soil Contamination |

In evaluating soil contaminant levels, availablé state and federal standards and guidance
levels were used as ARARs/TBCs. Only a limited number of standards are applicable to soil
contamination. The only identified standards and guidance levels applicable to soils were those
associated with PCB and lead contﬁminatidn. Therefore, these levels were used as the basis for

this evaluation.
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As presented in Table 3-1, TSCA includes a PCB Spill Cleanup Policy (Subpart G, 40
CFR 761.120 through 761.135) which establishes a PCB cleanup level of 10 ppm for soils to
a minimum depth of 10 inches in nonrestricted access areas. This level is applicable to spills
of materials containing PCBs at concentrations of 50 ppm or greater which occurred after May
4, 1987. While not appacable to Site 10, this cleanup level is to be considered in the remedial
evaluation of surface soils at the site. The State of Rhode Island Department of Environmental

- Management (RIDEM) Rules and Regulations for Solid Waste Management Facilities define
- solid waste as including any soil,»debris, er other material with a concentration of 10 ppm or
greater PCBs, while the Rules and Regulations for Hazardous Waste Management define Type
6 - extremely hazardous waste as including waste which contains 50 ppm or greater PCBs.
These definitions are also considered with respect to soil contamination at Site 10.

With respect to lead contamination, the USEPA has developed an Interim Guidance on
Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-02) Wthh .
sets forth an mtenm lead soil cleanup level of 500 to 1,000 ppm, based on residential exposures.
RIDEM considers a safe lead level in soil to be under 300 ppm. These gu1dance values will be
considered in the evaluation of surface soil contamination at the site. |

Table 3-1 provides a comparison of maximum detected surface soil contaminant levels
to associated guidance levels. Concentrations of lead in three Phase II RI surface soil samples,
10-SS08 (343 ppm), 10-SS09 (305 ppm), and 10-SS10 (655 ppm), exceeded the RIDEM action
level of 300 ppm and one Phase II RI surface soil sample (10-SS10) fell within the federal
interim cleanup level range of 500 to 1,000 ppm. No other samples exhibited lead at
concentrations exceeding the state or federal guidance levels. With respect to PCBs, Phase I
surface soil samples exhibited no detectable levels of PCBs. The Phase II RI soil samples were
not analyzed for PCBs.

The locations of the surface soil samples which contained lead at levels exceeding -
regulatory guidance levels are presented on Figure 3-1.

Ground Water Contamination ‘

Fof ground water which is a potential source of drinking water, MCLs, MCLGs, state
drinking water requirements or other health-based levels generally are appropriate for

conéideratioﬁ aé PRGs. Also considered in the evaluation are the Rhode Island .Ground Water
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Quality Standards as amended by RIDEM in July 1993 for Class GAA and Class GA ground
waters. For those detected contaminants for which RIDEM Maximum Contaminant Levels and
Ground Water Quality Standards have been established, the standards mirror the federal MCLs.

The maximum concentrations of ground water contaminants that exceed state and federal
MCLs for the Phase I and Phase II RIs are presented by well location on Figure 3-2. Table 3-2
presents a comparison of maximum detected ground water contaminant levels to associated
federal and state standards and guidelines.

Two inorganic contaminants were detected in ground water samples at levels exceeding
either federal or state standards. During the Phase I RI, the beryllium concentration exceeded
the federal MCL of 4 ppb in monitoring well 10-MW2S (5.3 ppb). However, during the Phase
II RI, in which the low-flow sampling methodology was used to minimize the.presence of
suspended sediments in the samples, beryllium was not detected in any of the monitoring wells.
The federal and state action levels for lead in drinking water are each 15 ppb, and .the state
Ground Water Quality Standard for lead is also 15 ppb. The concentrations of lead from two
of the three ground water samples collected during the Phase I RI exceeded 15 ppb (10-MWFIS
at 30.5 ppb and 10-MW2S at 140 ppb). One sample from the Phase II RI exceeded the 15 ppb
standard (10-MWSD at 16.5 ppb). Well 10-MWS5D is located upgradient of the northernmost

disposal area.

3.1.2 Human Health Risk-Based Considerations

As described in the National Contingency Plan [40 CFR 300.43(e)(2)(1)(A)(2)], "The 10
risk level shall be used as the point of departure for determining remediation goals for
alternatives when ARARs are not available...". The 10 starting point indicates U.S. EPA’s
preference for setting cleanup levels at the more protective end of the acceptable 10* to 10 risk
range for Superfund remedial actions. Site-specific and remedy-specific factors are then taken
into consideration in the determination of where within the 10* to 10 risk range the cleanup
standard for a given contaminant will be established. For the purposes of this evaluation,
preliminary remediation goals (PRGs) which correspond to a 10° risk are calculated. Site-
specific and remedy-specific factors which may affect the determination of the final cleanup level

will be addressed in subsequent portions of this document.
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Risk Assessment Guidance for Superfund: ‘Volume I - Human Health Evaluation Manual
(Part B, Development of Risk-Based Preliminary Remediation Goals), Interim, RAGs, Volume
I, Part B, (USEPA, 1991a) provides additional guidance on the development of preliminary A
remediation goals (PRGs). One of thé initial steps in development of PRGs is the identification
of the most appropriate future land use for the site so that the appropriate exposure pathways,
parameters, and equations can be used to calculate PRGs. Site 10 was recently excessed to the
Army and continuation of its present military use.is expected. Therefore, the risk assessment
scenario (Scenario 2) which evaluated risks to commercial/industrial workers based on exposures
to surface soils and ground water will be used in the development of PRGs.

As a further guide to determining the media and chemicals of potential concern at a site,

‘'the OSWER directive "Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions" (USEPA, 1991Db) states that "where the cumulative sité risk fo an individual based
on reasonable maximum exposure for both current and future land use is less fhan 10*, and the
non-carcinogenic hazard quotient is less than 1, action generally is not warranted unless there
are adverse environmental impacts.” At Site 10, the cumulative carcinogenic risk to an
individual based on reasonable maximum exposure to surface soils under the future
commercial/industrial development scenario does not exceed 10* and the cumulative ‘hazard
index (HI) value does not exceed unity (1). Therefore, risk-based preliminary remediation goals
were not calculated for Site 10 surface soils.

For ground water; the cumulative carcinogenic risk to an individual based on reasonable
maximum exposure to ground water under the future commercial/industrial site use scenario is
9 x 10 and the non-cancer HI value is 5. Therefore, risk-based preliminary remediation goals
were calculated for non-carcinogenic ground water contaminants only. The ground water
contaminants which present a non-cancer hazard quotient greater than 1 under the reasonable
maximum exposure scenario for future commercial/industrial use, as presented in the Human
Health Risk Assessment portion of the Phase II RI Report (TRC, 1993b), were evaluated to
identify those for which an ARAR/TBC has not been identified. For non-carcinogens, the
presence of manganese in ground water is associated with an estimated non-cancer hazard -
quotient of 4.4, exceeding the point of departure of unity (1). No other compounds or analytes
detected in the ground water for which no ARARs/TBCs have béen identified pose a hazard
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quotient greater than 1. A ground water risk-based PRG of 510 ppb was calculated for
| manganese based on an HI of 1, as presented on Table 3-3. Additional information used in the
development of risk-based PRGs is presented in Appendix B.
The Phase I and Phase I RI manganese levels for each monitoring well location at Site
10 were compared to the risk-based PRG presented in Table 3-3. - The monitoring well locations
at which the manganese PRG was exceeded are shown on Figure 3-3. During the Phase I RI,
the PRG of 510 ppb was exceeded in only one ground water sample (10-MW2S at 1,120 ppb).
Two of the eight monitoring wells sampled during the Phase II RI also had manganese
concentrations which exceeded the 510 ppb limit. The sample locations and associated
concentrations were 10-MWS5S at 2,240 ppb and 10-MWS5D at 732 ppb. Well 10-MWS5D,
located west of the northernmost disposal area, is located upgradient of the disposai_area. Based
on the presence of manganese in this monitoring well upgradient of the disposal area at levels
exceeding the PRG, the elevated concentrations detected in other site wells may not be site-
related. Further indicating that manganese is not site-related is the fact that manganese was
found to be associated with an elevated hazard index value (i.e., greater than 1) at each site for
which risks were characterized (i.e., Sites 02, 03, 06, 07, 09, 10, 11, and 13). Also, the
manganese PRG is within the range of manganese concentrations detected in upgradient wells

during the Phase II RI at these sites.

3.1.3 Environmental Risk-Based Considerations

As discussed in the ecological risk assessment (TRC, 1993b), Site 10 does not pose an ‘
environmental risk to the Hunt River Watershed based on the weight of evidence approach to
- risk evaluation. Therefore, ecological considerations will not play a significant role in the

development of PRGs for the site.

3.1.4 Contaminant Migration Considerations
Another consideration in the development of remedial response objectives is the potential -

for contaminant migration, especially as it applies to soil contamination. Since exposures to
subsurface soils are not included in the expected future use exposure scenario

(commercial/industrial use) for the site, potential leaching of contaminants to the ground water
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is the greatest concern with respect to subsurface soil contamination. To evaluate the potential
for contaminant leaching to be a major factor in contaminant migration, the "Unnamed Model"
described in Determining Soil Response Action Levels Based on Potential Contaminant
Migration to Ground Water: A Compendium of Examples (USEPA, 1989b) was applied to
existing site data. The unnamed model is a variation of the Summers Model, also described in
the above-referenced document. Both models utilize a mass balance dpproach in estimating the
maximum allowable soil contaminant levels, assuming that the maximum allowable ground water
. contaminant concentration is equal to the Maximum Contaminant Level. A detailed description
of both models is provided in Appendix C. Data used in the model include the volumetric flow
rate of infiltration, estimated based on known precipitation and infiltration values, and the
volumetric flow rate of ground water entering the site, estimated based on information obtained
during the Phase I and II RIs: Using published octanol-water partition coefficients (Koyw) and
organic carbon soil concentrations measured during the RI, the maximum allowable
concentration of a contaminant in the ground water (equal to the MCL) can be related to the
maximum allowable contaminant concentration in the soil in the saturated zone. The maximum
concentration of a contaminant adsorbed to the soil in the unsaturated zone can then be back-
calculated using a mass-balance approach. The calculations conducted for Site 10 are described
in detail in Attachment C.

The results of the unnamed model calculations for Site 10, as presented in Appendix C
and summarized in Table 3-4, indicate that only one contaminant detected in unsaturated soil
samples was detected at a level which exceeded the estimated maximum allowable contaminant
concentration in unsaturated soils which is protective of ground water quality.
Benzo(a)anthracene was detected at a level of 3.4 ppm in surface soil sample 10-SS09, ‘which
exceeds the modeled maximum allowable unsaturated concentration of 3.1 ppm (based on use
of the proposed MCL as the maximum allowable ground water concentration). It should be
noted, however, that the model calculations are based on subshrface TOC values. TOC values
for surface soil samples such as 10-SS09 could be expected to be higher than for subsurface soil
samples (due to increased ofganic matter near the surface) and would therefore bé expected to
be more resistant to contaminant leaching. Even a slight increase in the TOC value (e. g, an

increase from the 0.0205% used to 0.0226%) would result in the conclusion that the detected
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level of benzo(a)anthracene in sufface soil sample 10-SS09 was not unacceptable in terms of
potential leaching to the ground water.

No soil samples were collected from the saturated zone in either the Phase I RI or PhAaser
II RI for TCL/TAL analysis; therefore, a comparison of saturated soil contaminant levels to
maximum allowable saturated soil contaminant concentrations could not be made.

Another consideration in the potential migration of contaminants from site soils is the
information provided by the Toxicity Characteristic Leaching Procedure (TCLP) analyses
conducted during the Phase IT RI on surface soil samples. Of the two samples collected and
analyzed for TCLP (samples 10-B10-01 and 10-B08-01), ncf) constituent exceeded maximum
allowable TCLP levels. Therefore, available TCLP analyses support the unnamed model results
in indicating that minimal leaching of contaminants from soils could be expected, especially
considering that the ieaching conditions at Site 10 would be expected to be less severe than those

employed in the TCLP analysis.

3.2  Remedial Action Objectives
The remedial action objectives developed to guide the implementation of a remedial

response at Site 10 are presented by environmental medium below.

3.2.1 Soils

The Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites
(OSWER Directive 9355.4—02) states that the federal guidance level for lead, 500 to 1,000 ppm,
is protective for direct contact at residential settings. Only one surface soil'sa,mple"(IO-SSlO)
exhibited ﬁa. lead concentration (655 ppm) within the guidance level range The OSWER
Directive also adopts the recommendation contained in the 1985 Centers for Disease Control
(CDC) statement that reads, "... lead in soil and dust appears to be responsible for blood levels
in cﬁﬂdfeh increasing above background levels when the concentration in the soil or dust exceeds
500 to 1000 ppm." Since the most likely future site use is military (commercial/industrial), not
residential, long-term exposures to children would not be anticipated. ,Concentrations of lead
detected in three surface soil samples (10-SS08, 10-SS09, 10\-ss10)'ex¢eéded the RIDEM
guidgnce level of 300 ppm. '
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One surface soil sample also exhibited a contaminant which slightly exceeds the
maximum allowable contaminant concentration indicated by the leaching model as being
protective of ground water quality.  Sample 10-SS09 contained benzo(a)anthracene at a level of
3.4 ppm, which exceeds the maximum allowable modeled concentration of 3.1 ppm.
Considering the limited nature and extent of contamination detected at levels exceeding the
maximum modeled concentrations, the presence of the ‘elevated contaminant level in a surface
soil sample, which would tend to have a higher organic content than the subsurface sqil samples
used in the model (and would tend to leach less), and the lack of detection of any semivolatile
organic compounds in either phase of ground water investigations at Site 10, leaching of
contaminants frorﬁ unsaturated soils to the ground water does not appear to pose a significant
concern at the site. A '

Therefore, based on the analysis presented above, the lack of human health risks
associated with exposures to surface soil contaminants under future commercial/industrial site
use, the lack of environmental risks associated with Site 10 soil contaminants, and the minimal
potential impact to ground water as indicated by the results of the leaching model evaluation,
the remedial action objective for Site 10 is as follows:

o Prevent residential exposures to surface soil lead levels which exceed 300 ppm, »
as presented in Table 3-1.

3.2.2 Ground Water

Ground water at Site 10 is classified as GAA-NA, indicating a ground water resource
suitable for public drinkihg water without treatment but located in a non-attainment area which
is known or presumed to be out of corhplianée with the assigned ground water quality standards.
The southern portion of Site 10 is also located within the ground water captui‘e zone for a
proposed well location identified in the Phase I Report, Hunt River Aquifer Wellhead Recharge
Area Study (GZA, 1992) and private potable wells may be located downgradient of the site.
Based on the presence of inorganic contaminants in ground water at lévels exceeding
ARARs/TBCs and PRGs, the remedial action objective for ground water is as follows:

° Prevent exposure, due to ground water ingestion, to contaminants which are
present at levels exceeding acceptable ARARs/TBCs as indicated in Table 3-2,

Detailed Analysis of Alternatives 3-8 Site 10 - Camp Fogarty Disposal Area



or which exceed risk-based preliminary remediation goals as indicated in
Table 3-3. :

33 General Response Actions

‘ General response actions are those remedial actions which will satisfy the remedial
response objectives. The ﬁist step in determining appropriate general response actions for Site
10 is an initial determination of the areas or volumes to which the general response actions may
be applied. In determining these volumes/areas of media, consideration has been given to site
conditions, the nature and extent of contamination, acceptable exposure levels and potential

exposure routes.

3.3.1 Soils

As indicated in Section 3.2.1, the remedial action objective for soils at Site 10 is to
eliminate potential residential exposures to contaminated surface soils. Existing soil quality does
not pose a significant concern hnder continued military use or potential commercial/industrial
site use. As indicated in Figure 3-1, only three surface soil samples (two located in the-
northernmost disposal area and an additional sample located at the base of the berm separating
Site 10 from the firing range area) exceeded the 300 ppm RIDEM lead guidance level. Based
on the limited exceedances of the 300 ppm level and the improbability of residéntial site use,
fhe general response actions identified for site soils are as follows: \

o No Action
[ J Institutional Control

3.3.2 Ground Water

In order to provide a preliminary estimate of the volume of ground water requiring
remediation, the extent of ground water contamination at levels exceeding ground water
~ARARSs/TBCs and risk-based cleanup standards must be evaluated. As discussed in Section
3.1.1 and 3.1.2, inorganic constituents present in ground water samples at Site 10 exceed MCLs
or risk-based PRGs. The area of ground water containing inorganics at levels exceeding MCLs
and risk-based PRGS was estimated to encompass approximately 214,000 square feet. Using
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an estimated ailerage saturated thickness of 15 feet, and assuming a conservative effective
porosity of 20%, the volume of ground water containing inorganics at levels exceeding MCLs
or risk-based PRGs at Site 10 is on the order of 4.8 million gallons. The uncertainty associated
with the estimate is high, based on the presence of both lead (at a level which exceeds the
drinking water action level) and manganese (at a level which exceeds the risk-based PRG) in the
upgradient deep well.

A listing of general response actions developed for ground water at Site 10 is provided
below.

] No Action _
] Institutional Control
L Extraction/Treatment/Discharge

3.4  Identification and Screening of Technologies and Process Options

The general response actions are developed further through the identification énd
screening of remedial technologies which could potentially meet the remedial action objectives
and PRGs. Following a screening of the remedial technologies on the basis of technical
implementability, the process options associated with each technology are screened based on
effectiveness, implementability and cost. Representative process options are chosen for inclusion
in the remedial alternatives developed for the site.

While technology and process option screenings were conducted in the Initial Screening
of Alternatives Report (TRC, 1993a), the screening process is re-evaluated herein based on the
results of | the Phase II RI and the impact of those results on the remedial action objectives for

the site.

3.4.1 Technology Screening

The technology screening performed for Site 10 is presented for soil in Table 3-5 and for
ground water in Table 3-6. The table includes brief descriptions of the individual technologies
or process options, and comments on their technical implementability. Technologies which are
screened from further consideration are shaded in the technology screening tables. More
detailed descriptions of the screening process and the technologies considered are provided in

7

Appendix D.
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3.4.2 Process Option Screening' .
Upon identification of those 'tcchnologies which are technically implementable, the

process options are further evaluated to allow the selection of representative process options to
be used in the developm.nt of remedial alternatives. The process options are evaluated on the
basis of effectiveness, implementability, and cost. The process option screening is presented for
soil and ground water in Tables 3-7 and 3-8, respectively; The selected representative process
opﬁons are indicated with a bullet in the process option screening tables.. Table 3-9 summarizes
the technologies and process options which pasAsed the techinology screening, with selected
representative process options indicated with a bullet. More details on the representative process

option selection process are provided in Appendix D.

3.5 Remedial Alternative Development
The selected technologies and process options identified in Section 3.4.2 are combined

as appropriate in this section to form remedial alternatives. The developed range of alternatives
is intended to provide a streamlined evaluation of possible remedial actions. The alternatives
presented herein have been developed in accordance with the expectations of the Superfund
program, as outlined within the NCP. Rather than combining alternatives for the various mec_lié,
the alternatives developed for each média will be evaluzitéd separately to allow greater ﬂex‘ib.ility
in determining the overall remedial action for the site. The remedial alternatives developed for

soil and ground water at Site 10 are presented in Table 3-10.
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4.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES ‘
Each of the remedial alternatives developed for the site, as presented in Section 3.5, is
further defined and then undergoes a detailed analysis. Following the detailed analysis of

individual alternatives, a comparative analysis is conducted between alternatives.

4.1 Evaluation Criteria

The NCP defines nine evaluation criteria to be considered in the detailed analysis of
alternatives. The evaluation criteria are divided into three groups; threshold criteria, which
relate to statutory requirements that each alternative must satisfy; balancing criteria, which are
the technical criteria that are considered during the detailed analysis; and modifying criteria,

- which are formally assessed after the public comment beriod. The nine criteria include the

following:
Threshold Criteria

. Overall protection of human health and the environment;
L] Compliance with applicable or relevant and appropriate requirements (ARARS);

Balancing Criteria

° Long-term effectiveness and permanence;

L Reduction of toxicity, mobility, or volume through treatment;
] Short-term effectiveness;

. Implementability;

L Cost;

{

Modifying Criteria

L] Community acceptance; and

° State acceptance.

When evaluating alternatives in terms of overall protection of human health and the
environment, cohsideration is given to the manner in which site-related risks are eliminated,
reduced, or controlled through treatment, engineering controls, or institutional controls. Long-
term effectiveness and permanence, short-term effectiveness; and compliance with ARARs are

given major consideration in determining the overall protection offered by each alternative.
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The alternatives are assessed to determine whether they attain applicable or relevant and
appropriate requirements' (ARARs) under federal environmental laws and state environmental
laws and state environmental or facility siting laws. "The identification of ARARS in a site-
specific process which is dependent on the specific hazardous substances, pollutants, and
contaminants at a site, the physical characteristics of a site, and the remedial actions under
consideration at a site. Therefore, it is an iterative process which requires re-examination
throughout the RI/FS process, until a Record of Decision (ROD) is issued. A preliminary
ARARs analysis is presented in Appendix A of this document. In the following alternative
analysis, the individual remedial alternatives will be evaluated in detail to determine their
compliance with ARARs/TBCs which are applicable to the specific. media being addressed by
the remedial action, and the potential impacts of ARARs/TBCs on the alternative’s
implementation. '

An alternative that does not meet an ARAR may be selected as a remedial action under

several circumstances, including the following:

° If the alternative is an interim measure and will become part of a total remedial
action that will attain the applicable or relevant and appropriate federal or state
_Trequirement; :

] If compliance with the requirement will result in greater risk to human health and

the environment than other alternatives;

o If compliance with the requirement is technically impracticable from an
engineering perspective;, '

o If the alternative will attain an equivalent standard of performance through the use
of another method or approach; or

° If the ARAR is a state requirement that the state has not consistently applied in

similar circumstances.

Each alternative is also evaluated for long-term effectiveness and permanence, in which
the magnitude of residual risk remaining from untreated waste or treatment residuals and the
adequacy and reliability of containment systems and institutional controls is evaluated. The
degree to which alternatives employ recycling or treatment to reduce toxicity, mobility, or

volume is assessed, including how treatment is used to address the principal threats at the site.
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The short-term éffec;iveness evaluation takes into consideration the short-term risks that might
be posed to on-site workers, the surrounding comml‘mity,v or the environment 'during.v
implementation, as well as the time until protection is achieved. ~ The analysis of
implementability considers the technical feasibility and administrative feasibility of
implementation, as well as the availébility of required materials and services. The cost analysis
evaluates capital (direct and indirect) costs and annual operation and maintenance (O&M). The
net present value of capital and O&M costs is presented for each alternative.

In sélecting a remedial action, the following criteria must be considered. Each selected
remedial action shall meet the threshold criteria, and thereby be protective of human health and
the environment. Provided the remedy meets the threshold criteria, it shall also be cost
effective. The overall effectiveness of an alternative is determined by evaluating long-term
effectiveness and permanence, reduction of toxicity, mobility, or volume through treatment, and
short-term effectiveness. The alternative is then evaluated with regard to cost to ensure that it
is cost-effective. Each remedial action shall also utilize permanent solutions and alternative
treatment technologies to the maximum extent practicable. This requirement is fulfilled by
selecting the alternative that satisfies the threshold criteria and provides the bést balance of trade-
~ offs among alternatives in terms of the five balancing criteria, with an emphasis on long-term

effectiveness and reduction of toxicity, mobility, and toxicity through treatment.

4.2  Soil Alternative Individual Descriptions and Evaluations

4.2.1 Alternative S-1 - No Action Alternative Description

The NCP requires consideration of the no action alternative to, at a minimum, provide
a baseline for comparison with other alternatives. The no action alternative would involve no
remedial response activities with respect to soil at Site 10. .The three surface soil sample
locations, located in the northernmost disposal area and adjacent to the firing range berm, where
lead concentrations were detected at levels exceeding the RIDEM guidance level, would remain.
The need for five-year reviews of the no action decision would require a risk management
decision, since these areas of contamination which exceed the RIDEM lead guidance level will

remain on-site.
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An evaluation of the no action alternative with respect to fe_deral and state chemical-
specific and location-specific ARARs/TBCs is presented in Tables 4-1 and 4-2, respectively.
Since there are no actions involved with this alternative, action-s.peciﬁc'ARARs do not apply.

An evaluation of the no action alternative with respect to the evaluation criteria is

presented below.

4.2.2 Alternative S-1 - No Action Alternative Evaluation

Overall Protection of Human Health and the Environment - The no action alternative

would be protective of human health and the environment under the proposed future
commercial/industrial site use based on the lack of identified human health risks.and
environmental risks associated with the site soils and the minimal potential for impacts to ground
water, as indicated by the leaching model evaluation. The present use of the site by the U.S.
Army makes future residential use improbable, although a potential could exist for future
residential exposures if the Army ever excesses the property. If the site were to be developed
for residential use, the limited areal extent of soil lead contamination would limit the risks
associated with future residential use. Alternative S-1 does not-meet state chemical-specific
TBCs for lead but falls within the federal TBC lead range. |

Compliance with ARARs - Since this alternative does not address lead in soils, it does
not meet state chemical-specific TBCs; contaminant levels wold fall within the federal action»
level range for lead, however. Since there are no actions involved in this alternative, action-
specific ARARs/TBCs do not apply, and compliance with location-specific ARARs, as noted in
Table 4-2, would be maintained.

Long-Term Effectiveness and Permanence - The no action alternative would be effective
in the long-term, as long as the site remains under control of the U.S. Army. This alternative
would also be effective in the long-term if the site was ever developed for commercial/industrial
purposes, based on the lack of identified unacceptable risks to human health and the
environment. The need for five-year reviews of the no action decision would require a risk
management decision, since a limited area of contamination exceeds the RIDEM lead guidance

-level.
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Reduction of Toxicity, Mobility, or Volume through Treatment - The no action

alternative does not include any treatment methods. The alternative offers no significant
reductions in the toxicity, mobility, or volume of contamination through treatment. However,
based on the limited extent and nature of contamination, reduction of toxicity, mobility, or

volume may not be required.

Short-Term Effectiveness - The no action alternative does not result in any increased
short-term risks due to the lack of act_iviﬁes associated with its implementation and the minimal
potential risks to human health and the environment posed by the site soils.

Implementability - The no action alternative would require no implementation other than

potential five-year reviews of the no action decision. Its implementation would not limit the
future implementatibn of additional remedial actions. ‘
Cost - The cost associated with the no action alternative would be the nominal cost

associated with conducting the five-year reviews, if necessary.

4.2.3 Alternative S-2 - Limited Action Alternative Descn'ption
Alternative S-2 was developed as a limited action option which provides no active source

control but limits potential risks to human health through the construction of a fence around the
contaminated portions of the site and/or implementation of a mechanism for establishing deed
restrictions should the U.S. Army ever transfer the property to andther owner. A chain-link
fence would be placed around the perimeter of the northernmost disposal area and the area
immediately surrounding SS-10 to limit access to those soils with elevated levels of lead.
Additional sampling may be appropriate to further define surface soil quality between these two
areas. Approximate fence locations are indicated in Figure 4-1. Warning signs would be placed
on the fence to warn any trespassers of the potential hazards associated with existing site
conditions. Deed restrictions would be imb_lemented to restrict future site use should the site
ever be transferred from federal ownership. |

An evaluation of Alternative S-2 with respect to federal and state chemical-specific and
location—speciﬁc ARARS/TBCs is presented in Tables 4-1 and 4-2, respectively.' No action-
specific ARARs/TBCs are associated with this alternative. ‘ |
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An evaluation of the limited action alternative with respect to the evaluation criteria is

presented below.

4.2.4 Alternative S-2 - Limited Action Alfemative Evaluation

Overall Protection of Human Health and the Environment - Alternative S-2 would protect

human health and the environment under the present military site use or potential future
commercial/industrial site use, based on the lack of identified human health risks and
environmental risks. The limited action would also iimit the potential for future residential
exposures by restricting the future use of the site through fencing or future site use restrictions.
Through fencing, the action would limit potential exposures due to direct contact with the soils
at the site. Deed restrictions would be implemented to prevent future residential site use and
development, should tﬁe property be excessed by the U.S. Army, and would thereby prevent the
residential exposures upon which the chemical-specific TBCs are based.

Compliance with ARARs - Alternative S-2 complies with federal and state chemical-

specific TBCs for lead, as noted in Table 4-1, by preventing potential future residential site
development. Implementation of the fencing component of the alternative would be conducted
in accordance with applicable location-specific ARARs, as noted in Table 4-2. No action-
specific ARARs/TBCs were identified for the construction of a perih1eter fence or
implementation of site use restrictions. |

Long-Term Effectiveness and Permanence - Alternative S-2 relies on the limitation of .

future residential site use to limit contact with lead contamination which will remain on-site at
a level above the state TBC. Since no unacceptable human health risks or environmental risks
were identified under a commercial/industrial site use scenario aﬁd given the site’s federal
ownership and present use as a firing range, the limited action alternative would have good long-
term effectiveness in protécting human health and the environment. Long-term effectiveness
could be impacted if the U.S. Army ever excesses the property. Establishment of deed
restrictions on ‘site development at that time would ensure continued protectiveness. A risk
management evaluation would be required to determine if five-year reviews of Alternative S-2

are necessary.
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Reduction in Toxicity, Mobility, or Volume through Treatment - Alternative S-2 provides .

no treatment of site contamination and therefore no associated reduction in contaminant toxicity,
mobility, or volume. Siie access or development restrictions would prevent the potential for
exposure associated with future residential site use. ‘

Short-Term Effectiveness - Minimal short-term risks would result from the

implementation of Alternative S-2. Routine construction activities would be required to install
the fence. Since no unacceptable human health risks have been identified under the construction
future use scenario at Site 10, no short-term risks woﬁld be expected due to construction of the
fence. No increased off-site risks would result from the implementation activities.
Implementation is expected to take less than one month.

" Implementability - The construction of a fence would be fairly easy to implement, since

associated materials and equipment are readily available, and the contaminated area is small in
areal extent. The construction of the fence would not limit the activities presently conducted at
Camp Fogarty by the U.S. Army. A mechanism, such as modification of the existing transfer
of custody and maintenance agreement established when Camp Fogarty was transferred from the
Navy to the Army, would be required to ensure implementation of deed restrictions should the
Army ever excess the property from federal ownership. Implementation of Alternative S-2 ,_
would not be expected to limit the implementation of future remedial actions, if necessary. ‘
Cost - Costs associated with the implementation of S-2 would be those associated with
fence placement and the establishment of land use restrictions. The cost of implementation for
Alternative S-2 is estimated to include $10,000 in direct capital costs, $1,500 in indirect capital
costs, and $300 in annual operation and maintenance costs ($4,600 net present value). The net
present worth value of this alternative, including contingency, is estimated at $20,000. A
detailed cost estimate is presented in Appendix E. |

4.3  Soil Alternatives Comparative Evaluation

A comparative analysis is conducted to evaluate the differences between the soil remedial
alternatives based on the threshold and balancing criteria. Tabular comparisons of the two

alternatives based on the seven evaluation criteria are presented in Tables 4-3 through 4-9.
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4.3.1 Overall Protection of Human Health and the Environment

A comparative analysis of the remedial alternatives with respect to their overall protection
of human health and the environment is presented in Table 4-3. |

Based on existing site contamination and existing site use, Alternative S-2 would pro?ide
protection of human health by limiting potential exposures to site soils through fencing and/or
deed restrictions. While fencing would limit access to the site, the implementation of future
deed restrictions would prevent thé potential for future residential site use should the Army
relinquish ownership of the site, thereby reducing the potential for residential exposures to lead
in site surface soils. Alternative S-2 is effective in both the short-term and the long-term.

The no action alternative would also be considered protective of human health under the
present use of the site as a firing range. However, Alternativ¢ S-1 would not provide a means
of limiting future use of the site if the U.S. Army ever excesses the property. Alternative S-1
is effective in both the short-term and the long-term, provided residential exposures do not

occur.

4.3.2 Compliance with ARARs

A comparative analysis of the remedial alternatives with respect to their compliance with
- ARARSs is presented in Table 4-4.

Neither alternative provides direct remediation of site soils; therefore, lead would remain
on-site at levels which do not meet the state chemical-specific TBC for lead, but which fall
within the acceptable federal TBC range. Alternative S-2 provides greater compliance with the
chemical-specific TBCs by preventing future residential site development. Implementation of
the fencing component of Alternative S-2 would be conducted in accordance with location-
specific ARARs. No action-specific ARARs/TBCs were identified as being applicable to these

alternatives.

4.3.3 Long-Term Effectiveness and Permanence

A comparative analysis of the remedial alternatives with respect to. long-term

effectiveness and permanence is presented in Table 4-5.
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Both alternatives would be effective in the long-term under the current ovs}nership of the
site by the U.S. Army, based on the lack of identified unac;:eptable risks to human health and
the environment under comrriercial/industrial site use. Alternative S-2 relies on institutional
controls to limit potential future residential exposures to site contamination if the U.S. Army
ever excesses the propeny; The alternative would require long-term maintenance of site fehcing
and/or deed restrictions to maintain its effectiveness. Alternative S-1 would not provide the
same degree of loné—term effectiveness as Alternative S-2 since no fencing or deed restrictions
would be implemented to limit potential future residential exposures to site contamination, in the

event that the Army transfers ownership of the property to another party.

4.3.4 Reduction of Toxicity, Mobility and Volume Through Treatment

A comparative analysis of the remedial alternatives with respect to reduction of toxicity,
mobility and volume through treatment is presented in Table 4-6.

Alternative S-1 and Alternative S-2 provide no active remediation of site soils; therefore
neither alternative offers reductions in the toxicity, mobility or volume of contamination on-site
through treatment. However, based on the limited extent and nature of soil contamination, a

reduction of toxicity, mobility or volume may not be required.

4.3.5 Short-Term Effectiveness

A comparative analysis of the remedial alternatives with respect to short-term
effectiveness is presented in Table 4-7.

Alternative S-1 would not result in any increased short-term risks due to the lack of
activities associated with its implementation. While it would meet remedial action objectives in
the short-term (based on current site use), it would not ensure compliance in the long-term.
Minimal short-term risks are associated with the implementation of fence installation under
Alternative S-2, since only routine construction activities would be required.‘ Alternative S-2
would meet remedial action objectives and ensure long-term compliance within a short time

P
’

frame.
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4.3.6 Implementability

A comparative analysis of the remedial alternatives with respect to implementability is
presented in Table 4-8.

Alternative S-1 réquires no implementation other than five-year reviews (as required).
Alternative S-2 is easily implemented from a téchnical standpoint, requiring the implementation
of deed restrictions and/or construction and maintenance of site fencing. The restriction of
access due to site fencing would not hinder the use of the remainder of Camp Fogarty as a firing
range. From an administrative standpoint,- a mechanism would have to be established to ensure
the implementation of deed restrictions should the U.S. Army relinquish ownership of the site.
Alternative S-2 would also require five-year reviews (as necessary). Neither alternative would

limit the implementation of other remedial actions.

437 Cost

A comparative analysis of the remedial alternatives with respect to cost is presented in
Table 4-9. '

The no action alternative is the least costly alternative, the only cost being the nominal

cost associated with the five-year reviews (as necessary). Alternative S-2 has a total estimated

present worth cost of $20,000.

4.4 Ground Water Alternative Individual Descriptions and Evaluations

Three ground water remedial alternatives were developed, as described below.

4.4.1 Alternative GW-1 - No Action Alternative Description

The NCP requires consideration of the no-action alternative; at a minimum, it provides
a baseline for comparison with other alternatives. This alternative would involve no remedial
response activities with respect to ground water. No removal or treatment of ground water
which contains lead at levels exceeding the drinking water action level or manganese at levels
exceeding the risk-based PRG would be conducted. Because remaining contamination would not
allow for unlimited future use of the site, five-year reviews of the no action decision would be

required.
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An evaluation of the no action alternative with respect to federal and state chemical-
specific and location-specific ARARs/TBCs is presented in Tables 4-10 and 4-11, respectively.
Since the alternative involves no actions, no action-specific ARARs/TBCs were identified for

this alternative.

4.4.2 Alternative GW-1 - No Action Alternative Evaluation

Overall Protection of Human Health and the Environment - The no action alternative does

not address the presence of lead, which was detected in one well (using the low-flow sampling
methodology) at a level slightly exceeding its drinking water action level. Similarly, the
presence of manganese at levels exceeding risk-based preliminary remediation goals would not
be addressed; manganese appears to be present facility-wide, however, and may not be directly
attributable to the site. Based on the minimal exceedance of the léad action level and the lack
of unacceptable environmental risks identified within the Hunt River Watershed, the lack of
ground water treatment is not-expected to result in significant risks to human health and the
environment. While a public water supply well has been proposed to be located near the site,
such that the southern portion of the site would be located within its capture zone, the potential
risks associated with the detected presence of lead if such a well should be constructed are
difficult to evaluate based on the limited amount of data collected using the low-flow sampling
methodology. A search of potential private potable well users also identified several streets to
the east and north of Site 10 where private potable wells may be located (see Section 1.4.3 and
Figure 1-6 of Volume I). Therefore, the degree of long-term protection of human health offered
by the no action alternative is difficult to evaluate. Implementation of this alternative results in
no short-term impacts to the site or surrounding areas.

Compliance with ARARs - Based on the presence of lead at a level exceeding the lead

drinking water action level in an upgradient deep well during the Phase II RI, this alternative
would not meet chenﬁcal—speciﬁc ARARSs, as listed in Table 4-10. The lack of monitoring or
remediation activities associated with this alternative would not provide a means of monitoring
continued compliance with state location-specific ARARs related to ground water quality, as
indicated in Table 4-11. No action-specific ARARs/TBCs were identified for this alternative.
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Long-Term Effectiveness and Permanence - The no action alternative would be effective

in the long-term provided ground water is not used as a drinking water supply on-site. The no
action alternative would not bring ground water into compliance with Class GAA ground water
standards, and, if the proposed public water supply well is installed in the vicinity of Site 10,
potential impacts to off-sité ground water quality are difficult to predict on the basis of existing
data. Potential impacts to the environment are not expected based on the current lack of
significant environmental risks attributable to metals within the Hunt River Watershed. Due to
. the presence of lead and manganese at levels which do not allow for unrestricted ground water
use, five-year reviews of the no action decision would be required under the NCP.

Reduction of Toxicity, Mobility, or Volume through Treatment - The no action

alternative does not include any treatment methods other than naturally occurring degradation
~ or attenuation processes. Therefore, the alternative offers no significant reductions in the
toxicity, mobility, or volume of ground water contaminants through treatment.

Short-Term Effectiveness - The no action alternative does not present any increased short-

term risks due to the lack of activities associated with its implementation. The five-year review

would provide the only means of ensuring continued compliance with remedial action objectives.

Implementability - The no action alternative would require no implementation other than
‘the five-year reviews of the no action decision. Its implementation would not limit the future
implementation of additional remedial actions.

m - The cost associated with the no action alternative wouid be the nominal cost

associated with the five-year reviews.

4.4.3 Alternative GW-2 - Limited Action Alternative Description

Alternative GW-2 consists of the institution of ground water use restrictions and/or
ground water monitoring. Ground water use restrictions would not provide active ground water
remediation but would limit potential risks to human health through the implementation of
institutional controls, such as deed restrictions, to limit future potable ground water use on-site.
Deed restrictions would only be implemented if the U.S. Afmy were to transfer the property to
a non-federally-owned entity.
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Long-term (30-year) ground water monitoring, consisting of annual monitoring of the
existing monitoring wells, is included in the limited action alternative. The long-term
monitoring WOuld- provide a means of further defining ground water quality at the site and of
identifying any ground water quality changes over time.

Rhode Island Rules and Regulations for Ground Water Quality include methods of
establishing for a facility a point of compliance, which is used to determine compliance with
ground water quality standards. They also define appropriate responses to a violation of a
“ground water quality standard at the point of conip]jance. The establishment of a ground water
monitoring program is included in the regulations’ list of potential responses to a ground water
quality standard violation. Seeing as lead was present in only one well (when using the low-flow
sampling methodology) at a level slightly exceeding its ground water quality standard, the
definition of a facility-specific point of compliance and the establishment of a ground water
* monitoring program could be a potential means of further defining the presence of lead in
grdund water at the site and of further defining if a violation of ‘the ground water quality
standard exists. The proposed monitoring time frame (30 years) could be reduced if subsequent
monitoring indicates that ground water qﬁality at the point of compliance is acceptable.

An evaluation of Alternative GW-2 with respect to federal and state chemical-specific,
location-specific, and action;specific ARARS/TBC:s is presented in Tables 4-10 through 4-12.

4.4.4 Alternative GW-2 - Limited Action Alternative Evaluation

Overall Protection to Human Health and the Environment - Implementation of the limited
action option would protect human health by limiting potential future exposures to lead in the
ground water which could occur should a drinking water supply well be installed on-site. This
alternative is not expected to result in adverse impacts to the environment, based on the current
lack of significant environmental risks identified for the Hunt River Watershed. The ground
water monitoring component would provide a means of further defining the presence of lead in
ground watef at the site and the potential impacts of the presence of lead on the proposed
installation and operation of a public water supply well to the east-southeast of the site or on

potential private well users who may exist in‘the vicinity of Site 10. It would also provide a
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means of monitoring the long-term effectiveness of the alternative. Implementation of this
alternative results in no short-term impacts to the site or surrounding areas.

Compliance with ARARs - Based on the presence of lead at a level exceeding the lead

drmkmg water action level in the upgradient deep well during the Phase IT RI, this alternative
would not achieve chemical-specific ARARSs, as listed in Table 4-10. Ground water monitoring
activities would be conducted in compliance with location-specific ARARs, as indicted in Table
4-11. Ground water monitoring would be conducted in accordance with RIDEM’s Rules and
Regulations for Grdund Water Quality, as indicated in Table 4-12.

Long-Term Effectiveness and Permanence - Provided deed restrictions are implemented

and enforced, they can be effective in minimizing the long-term risks associated with the
potential construction and use of an on-site well as a source of drinking water. Since
contaminants will remain on site at levels which do not allow for unlimited use and unrestricted
éxposure, five-year reviews of Alternative GW-2 would be required. The monitoring program
would provide a means of monitoring potential changes in ground water quality at Site 10. If
monitoring indicated that ground water quality was deteriorating or contaminants were migrating,

additional remedial measures could be implemented, as necessary.

Reduction of Toxicity, Mobility or Volume through Treatment - Alternative GW-2
provides no treatment nor associated reduction of contaminant toxicity, mobility or volume.

Short-Term Effectiveness - Since implementation of deed restrictions is an administrative

- effort, no short-term risks would result from implementation of this option. This option would
meet remedial response objectives related to minimizing potential human exposure to
contaminated ground water due to on-site potable well installation. Implementation of the
monitoring program would have minimal short-term adverse impacts based on the use of existing
wells for ground water monitoring purposes. -

Implementability - A mechanism .would have to be established to ensure the

implementation of deed restrictions should the U.S. Army relinquish ownership of the site. The
prohibition of future installation of a water supply well on-site would not impact the present use
of the site as a firing range. Implementation of this alternative would not limit the

implementation of future remedial actions.
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Qo_sl - The costs associatéd with the implementaﬁon of deed restrictions would primarily
be limited to legal costs. The costs associated with ground water monitoring include the long-
term sampling, analysis, and reporting costs. The overall cost includes $8,300 in annual
operation and maintenancé costs ($130,000 net present value). The present worth value of this
- alternative, including contingency, is estimated at $150,000. A detailed cost estimate is provided
in Appendix E.

4.4.5 Alternative GW-3 - Extraction/Treatment/Discharge Alternative Description

Alternative GW-3 consists of active remediation of the ground water to meet the
chemical-specific ARARSs for lead and risk-based PRG for manganese. The alternative would
provide hydraulic control of the ground water at the site, thereby reducing potential off-site
migratibn, but would not address the unidentified source of lead detected in the upgradient well.

The extraction/treatment/discharge alternative would consist of separate options which
would be combined to form a complete alternative. These options are described in detail in
Sections 4.4.7 through 4.4.14. This discussion and the evaluation presented in Section 4.4.6
focus on the extraction/treatment/discharge alternative in general terms, and will provide a basis
for alternative comparisons.

The main contaminants of concern in ground water at Site 10 are lead and manganese.
The results of the Phase I RI ground water sampling also indicated the presence of beryllium in
one sample at a level exceeding the MCL. However, during the Phase II RI, in which the low-
flow sampling methodology was used to minimize the presence of suspended sediments in the
samples, bery]]ilim was not detected above the MCL in any of the Phase II monitoring'wells.
Therefore, the evaluation of the extraction/treatment/discharge options will focus on thé
treatment of lead and mangahese. o _ ‘

Lead was detected at levels exceeding the drinking water action level of 15 ppb in two
of the three wells sampled during the Phase I RI; however, it was present only in an upgradient
well (10-MWS5D) at a level (16.5 ppb) exceeding the federal action level during the Phase T RI, .
when the low-flow sampling methodology was used. Although lead contamination may not be

site-related, it will be considered in the evaluation of the extraction/treatment/discharge options.
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Manganese, the other inorganic contaminant of concern, was present in one of the three
wells sampled during the Phase I RI at a level exceeding the risk-based PRG, and was present
in two of the eight wells (10-MWS5S and 10-MW5D) sampled during the Phase II RI at levels
exceeding the PRG. However, as previously discussed in Section 3.1.2, the manganese PRG
is within the range of manganese concentrations detected in upgradient wells at all of the
Davisville sites and, therefore, is not considered to be a site-related contaminant. Treatment of
manganese will be considered in the evaluation of extraction/treatment/discharge options,
however.

* An evaluation of Alternative GW-3 and its associatéd options with respect to federal and
state chemical-specific, location-specific and aétion—speciﬁc ARARs/TBCs is presented in Tables
4-13 through 4-15, respectively. | |

4.4.6 Alternative GW-3 - Extraction/Treatment/Discharge Alternative Evaluation

Overall Protection of Human Heaith and the Environment - Alternative GW-3 would

provide active treatment of ground water at Site 10, and therefore, would provide a reduction
in potential future risks to human health and thé environment which could be associated with
contaminated ground water migration. Its long-term eff_ectiveness would be good as long as the
treatment system was operational. If treatment was discontinued, lead or manganese could
return to the site, based on their presence in the upgradient ‘deep well.  The
extraction/treatment/discharge options would be designed to comply with location-specific and
action-specific ARARs/TBCs. . }

| Compliance with ARARs - Alternative GW-3 would be designed to treat ground water

contaminants present at levels exceeding ARARs, as indicated in Table 4-13. The extraction,
treatment, and discharge systems would be operated in accordance with location-specific and
action-specific ARARs as indicated in Tables 4-14 and 4-15, respectively. A more detailed
identification of the action-specific and locatibn-speciﬁc ARARs appiicable to this alternative is
provided in the individual options evaluations which follow. | ‘
Long-Term Effectiveness and Permanence - Ground water treatment would be effective
in treating lead and manganese and in preventing off-site migration of inorganic contaminants

during operation. Effective ground water treatment could return the ground water at Site 10 to
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Class GAA quality, but would not necessarily result in a permanent contaminant reduction if
ground water treatment is discontinued at some point in the future. Long-term ground water
monitoring would be required to evaluate the effectiveness of the alternative after operations
cease. Since contaminants would be present on-site during the operating period at levels which
do not allow for unlimited use and unrestricted exposure, five-year reviews of Alternative GW-3
would be required. :

Reduction of Toxicity, Mobility or Volume through Treatment - Alternative GW-3 would
utilize treatment to reduce the toxicity and mobility of existing grouﬁd water contaminants.

Short-Term Effectiveness - No significant risks to on-site workers or off-site risks are

anticipated as a result of implementation of this alternative. The degree of short-term risk would
be dependent upon the individual options employed. Remedial response objectives would be
achieved during operation of the treatment system but may not be maintained if treatment is

discontinued.

Implementability - Implementation of a ground water extraction, treatment, and discharge
_system would be fairly easy, with the possible exception of the discharge component. The
technical implementability would be depéndent upon the individual alternative options sélected,
‘with some treatment technologies more easily implemented than others. Services and materials
should be readily available for the implementation of all options. _

Cost - The cost of this alternative is dependent on the operational period as well as the
individual options utilized in the final alternative. Based on the individual option evaluations
presented in the following sections, the total cost of Alternative GW-3 is estimated to range from

$730,000 for ion exchange to $1,400,000 for chemical precipitation.

4.4.7 Alternative GW-3A - Ground Water Extraction via Extraction Wells Option
Description

Initial modeling was conducted to evaluate a potential ground water extraction system
design, as described in detail in -Appendix F. The computer ground water flow model
FLOWPATH was used to simulate the flow regime at the site in order to arrive at an optimal

configuration of extraction wells. The aquifer was assumed to be comprised of native fine to
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coarse sand with variable silt and gravel content with a boulder layer overlying the bedrock
surface. After the initial model calibration, an extraction scenario was simulated.

The extraction simulation indicated that four extraction wells pumping at 0.75 gallons per
minute (gpm) are necessary to provide capture and extraction of the ground water at the site.
The extraction wells would be installed at the locations of 10-MW1S, 10—MW2S, 10-MW3s,
and 40 feet north of 10-MWS5S, és indicated in Figure 4-2. Ground water would be extracted
at a total rate of 3 gpm, although the treatment system will be designed to allow for up to 10
gpm flow rate. It has been assumed that the ground water extraction system would operate for
thirty years, which would allow for the removal of a minimum of ten pore volumes of ground

water.

4.4.8 Alternative GW-3A - Ground Water Extraction via Extractioh Wells Option
Evaluation :

Overall Protection of Human Health and the Environment - Use of extraction wells to
remove ground water for treatment would be protective of both human -health and the
environment. Ground water would be extracted from the wells and piped directly to an on-site
treatment system. The treatment system would be designed to comply with applicable ARARs,
would be effective and reliable in the long-term, and would have minimal short-term risks
associated with its installation and operation.

Compliance with ARARs - The proposed ground water extraction system has been

developed to capture ground water containing lead at levels exceeding the dnnkmg water action
level and manganese at levels exceeding the risk-based PRG. Therefore, it has been developed
to provide compliance with chemical-specific ARARs, as presented in Table 4-13. Ground water
extraction activities would be conducted in compliance with location-specific ARARs, as

indicated in Table 4-14. Extraction wells will be constructed and operational in accordance with
| RIDEM Site Remediation Reguléﬁons, as indicated in Table 4-15.

Long-Term Effectiveness and Permanence - Extraction wells are an effective and reliable

means of extracting ground water. They are well-proven in their perforimance and generally can

function with minimal maintenance.
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Reduction_of Toxicity, Mobility or Volume through Treatment - The ground water
extraction option does not provide treatment although it would be combined with a treatment

option in a final alternative. By extracting contaminated ground water, the contaminants’
potential mobility is reduced. |

Short-Term Effectiveness - Installation of extraction wells would present minimal short-

term risks to on-site workers and would not be expected to result in any increased off-site risks
to human health or the environment. Extraction wells could be implemented within a minimal

time frame.

Implementability - The implementability of a ground water extraction system is expected
to be good. Materials and services are readily availablesand minimal technical or administrative
obstacles to implementation would be anticipated.

Cost - The major cost component associated with implementation of Alternative GW-3A
is the cost of installation of the extraction wells. The estimated cost of Alternative GW-3A
consists of $43,000 in direct capital costs and $6,000 in indirect capital costs. The present
worth value of this alternative, including contingency, is estimated at $58,000. A detailed cost

estimate is presented in Appendix E.

4.4.9 Alternative GW-3B - Precipitation Inorganic Treatment Option DeScription

Alternative GW-3B involves the treatment of inorganic ground water contaminants using
chemical reduction and precipitation. Chemical precipitation is an inorganic removal method
often used in industrial as well as ground water remediation applications.

For this evaluation, it is assumed that the chemical precipitation treatment system will
include a filtration unit to remove gross solids prior to treatment and a flow equalization tank.
The provision of an initial filtration system could result in reduced reagent costs and smaller
equipment sizing for the remainder of the treatment system. A typical precipitation system
includes the following:

° Reaction tank including mixers and pH control instrumentation;

] Chemical feed system, including a storage tank, mixers, level instrumentation,
: and metering equipment; ‘
o Clarifier;

° pH adjustment tank;
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Filter; and
Solidification/stabilization system.

A schematic of a typical system is provided on Figure 4-3. I

The extracted gfcund water flows from the filtration system, through the equalization
tank, and into the reaction tank. In the reaétion tank, a reagent is added to adjust the pH of the
wastestream to the level required for optimum precipitation. The selection of an applicable
precipitation reagent is dependent upon the flow rate, pH, pollution loading, and waste/reagent
compatibility.

Following the reaction tank, a flocculent such as anionic or cationic polymer is added and
the solution flocculated to aid in the settling of the metal precipitate. In the clarifier, flow is
decreased to the point where solids with a specific gravity greater than that of the liquid settle
to the bottom. The supernatant is drawn off and discharged to a pH adjustment tank for
neutralization. Tﬁe solids are discharged to a holding tank for subsequent dewatering.
Dewatering is accomplished using mechanical dewatering equipment such as a filter press. Once
dewatered, the sludge is stabilized prior to off-site landfill disposal in accordance with federal
and state disposal requirements. v

In precipitation processes, lead is normally precipitated as a carbonate (PbCO,) or as a
hydroxide (Pb(OH),). These compounds have low solubilities at elevated pHs and the formation
of these compounds is effective in reducing lead concentrations. Lime is commonly used as a

. lead treatment chemical. Manganese can also be removed at a pH above 9.4 using lime soda
type treatment. Removal of manganese generally results in the simultaneous rémoval of iron,
| since the conditions under which high soluble iron levels occur are essentially the same as those

for soluble manganese.

4.4.10 Alternative GW-3B - Preci itation Inorganic Treatment Option Evaluation

Overall Protection of Human Health and the Environment - Alternative GW-3B is

expected to provide overall protection of human health and the environment through treatment
of inorganic ground water contaminants. The long-term effectiveness and permanence and short-

term effectiveness are expected to be good, and the system would be operated in compliance
with ARARs/TBCs.
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Compliance with ARARs - The ability of a chemical precipitation treatment system to
treat lead and manganese is expected to be good. Treatment system operation would be
conducted in compliance with action-specific ARARs, as listed in Table 4-15. Chemical-
- precipitation generates a sludge which requires subsequent disposal off-site. If the sludge is
characterized as a hazardous waste, federal RCRA hazardous waste generator and transporter
requirements as well as state hazardous waste management regulations will be followed in the
handling of the sludge. If not hazardous,v the residuals would be handled in accordance with
state solid waste management regulations. The treatment system would be-required to treat the
inorganic contaminants sufficiently to meet the applicable discharge requirements, also listed in
‘Table 4-15. Treatment system construction would be conducted in accordance with location-
specific ARARs, as listed in Table 4-14.

Long-Term Effectiveness and Permanence - The long-term risks associated with chemical

precipitation will be minimal based on the system’s ability to treat lead and manganese
contamination. However, the treatment system does produce a sludge that will require
hazardous waste characterization and appropriate disposal.  Long-term operation and
maintenance of the treatment system is expected to pose no significant difficulties.

Reduction of Toxicity, Mobility or Volume Through Treatment - This alternative will

provide a reduction in the toxicity of identified inorganic ground water contaminants through
treatment. The volume of contaminated media is reduced through removal of contaminants from
the ground water and subsequent production of a concentrated sludge residual.

Short-Term Effectiveness - Short-term risks to workers under Alternative GW-3B are not

expected to be significant. Maintenance of chemical supplies and sludge handling are the major
operation and maintenance activities associated with the chemical precipitation system. No
significant added risks to the adjacent community or the environment are anticipated as a result
of treatment system installation or operation.

Implementability - A chemical precipitation system should be easily implemented. Start-

up is not expected to result in unanticipated technical problems. Its implementation is not
expected to impact the implementation of any future remedial actions. Operational activities
include maintenance of the chemical supplies and sludge handling. Administrative feasibility is

also expected to be good.
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Cost - The major costs essociated with the precipitation treatment system are the capital
costs associated with the construction of a chemical precipitation unit and as_sociated operation
and maintenance costs, including chemical supply costs. The overall estimated cost includes
$130,000 in ‘direct costs, $26,000 in indirect capital costs, and $54,000 in annual operation and
maintenance costs ($830,000 net present value). The present worth value of this alternative,
including contingency, is estimated at $1,200,000.' A detailed cost estimate is provided in
Appendix E. '

4.4.11 Alternative GW-3C - Ion Exchange Inorganic Treatment Option Description

Ion exchange is a reversible chemical separation process in which a resin is used to
remove metal jons from solutions such as wastewaters or leachate. As a solution passes through
a bed of resin, ions attached to the surface of the resin are replaced by ions in the solution that
have similar charge. The ions removed from the soluﬁon may either be positively charged
cations or negatively charged anions dependi'ng on the nature of the resin. After the exchange
capacity of the resin is exhausted, a regenerant solution is pumped through the bed to restore
the resin to its original condition. The metal jons desorb from the resin and are flushed from
the system for subsequent recovei'y or disposal.

Ion exchange is sensitive to interference from competing ions, dissolved or suspended
solids, and organics. Therefore, pretreétment of the wastewater stream using filtration may be
required. Metal removal efficiencies of greater than 95% are typically achieved in properly
operated ion exchange systems. See Figure 4-4 for a schematic of a typical ion exchange
- system. _ .

For the treatment of lead, strongly acid cation exchange resins have been demonstrated
to be effective. The non-selective removal of other ions, however, can rapidly increase
operational costs. Also, if air is present, manganese and iron can oxidize and clog the ion
exchange bed. A ﬁltration'pre-treatment system has been assumed to minimize the potential for

clogging of the ion exchange bed.
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4.4.12 Alternative GW-3C - Ton Exchange Inorganic Treatment Option Evaluation

Overall Protection of Human Health and the Environment - Alternative GW-3C would
provide overall protection of human health and the environment when combined with ground
water extraction and discharge. The long-term effectiveness and permanence of this option are
expected to be good and the treatment system would be operéted in compliancé with
ARARS/TEC:s. |

Compliahce with ARARS - An ion éxchange System is expected to be able to treat the
lead and manganese contamination in ground water at Site 10. Treatment system operation
would be conducted in compliance with action-specific ARARs, as listed in Table 4-15.
Backwash of the treatment system would result in the production of a concentrated brine solution
which would require off-site disposal/treatment. If the brine is characterized as a hazardous
waste, it will be handled in accordance with the applicable federal and state hazardous waste
management regulations. The treatment system would be required to treat the inorgariics
contaminants sufficiently to meet the applicable discharge requirements, also listed in Table 4-
15. Treatment system construction would be conducted in accordance with locatiﬁn-speciﬁc
ARARs, as listed in Table 4-14.

Long-Term Effectiveness and Permanence - The long-term effectiveness of this

alternative is expected to be good, with the addition of a filtration pretreatment process, based
on the system’s ability to treat inorganic contaminants. However, the regeneration of the resin
material produces strong acids and bases as a waste material which would require hazardous
waste characterization and appropriate disposal. Long-term operation and maintenance of the
treatment system is expected to pose no significant difficulties, although manganese and iron can
cause clogging of the exchange resin. _
Reduction of Toxicity, Mobility or Volume through Treatment - This alternative will
provide a reduction in the toxicity of inorganic ground water contaminants through treatment.
The volume of contaminated media is reduced through the removal df the inorganic ions from
the ground water and subsequent production of a concentrated brine residual. Also, the addition
of the filtration pretreatment process would prbduce a sludge/filter cake that would require

disposal.
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Short-Term Effectiveness - Short-term risks to workérs under this alternative are not

expected to be significant. Maintenance of chemical supplies and brine handling are the main
operation and maintenance activities associated with the ion exchange treatment system. No
significant added risks tc the adjacent community or the environment are anticipated as a result
of treatment system installation or operation.

Implementability - The technical implementability of Alternative GW-3C is good,. based

on the availability of the technology, although it requires the construction of an on-site treatment
facility. Start-up is not expected to result in any linanticipated technical problems. Its
implementation is not expected to impact the implementation of any future remedial actions.
Operational activities include maintenance of the chemical supplies and sludge handling.
Administrative feasibility is also expected fo be good.

Cost - The major costs associated with the ion exchange treatment system are the capital
costs associated with the construction of an ion exchange unit, the installation of a pretreatment -
filtration unit, and associated operation and maintenance costs, including chemical supply costs.
The overall estimated cost includes $190,000 in direct costs, $38,000 in indirect capital costs,
and $13,000 in annual operation and maintenance costs ($200,000 net present value). The
present worth value of this altematlve including contingency, is estimated at $520, 000 A

S

detailed cost estimate is provided in Appendix E.

4.4.13 Alternative GW-3D - Discharge to Surface Water Option Description

Alternative GW-3D involves the discharge of treated ground water to surface water,
which in this case would be a tributary of Frenchtown Creek, which flows into Hunt River. The
discharge would be piped north from the site to the discharge location, an approximate distance
of 500 feet. The discharge rate would be equal to the extraction rate, estimated at 3.0 gpm,
although the system would be designed to handle up to 10 gpm. Implementation of discharge
to the surface water is expected to have httle if any, effect on the ground water extraction and

treatment system
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4.4.14 Alternative GW-3D - Discharge to Surface Water Option Evaluation

QOverall Protectioh of Human Health and the Environment - Alternative GW-3D would

provide overall protection of human health and the environment when combined with ground
water extraction and treatment. The long-term effectiveness and permanence of this option are
expected to be good, due to its simplicity, and the treatment system would be operated in
compliance with ARARs/TBCs. | _
Compliance with ARARS/TBCs - The water quality of the treatment process effluent
- would be required to comply with state and federal surface water discharge criteria, including
ambient water quality criteria as listed in Table 4-13 and surface water discharge regulations
listed in Table 4-15. The discharge system would be constructed in accordance with location-
specific requirements, as listed in Table 4-14.

Long-Term Effectiveness and Permanence - The long-term risks associated with the

discharge to surface water will be minimal, provided the treatment system is operating properly.
Long-term opémtion and maintenance of the discharge piping is not expected to pose any major
technical problems. Long-term monitoring of the discharge water quality will be required.

Reduction in Toxicity, Mobility or Volume through Treatment - This alternative is not
expected to significantly impact the extraction or treatment system; therefore, it has little impact
on the toxicity, mobility or volume of contamination. '

Short-Term Effectiveness - Short-term risks to workers under this alternative are not

expected to be significant, involving only the construction of the discharge piping. Maintenance
of the system will require maintenance of the piping and discharge monitoring. No significant
added risks to the adjacent community or the environment are anticipated.

Implementability - The technical implementation of a discharge to surface water system

is affected by the distance to a discharge point. The estimated distance to a tributary of
Frenchtown Creek from Site 10 is approximately 500 feet to the north. Maintenance of the
system will be limited. - Continued monitoring of the discharged water quality will be required.
The administrative feasibility of discharging treated ground water to surface water depends on
the treatment syStem’s ability to meet surface water disbharge criteria.

Cost - The major costs associated with Alternative GW-3D are the on-going maintenance

and discharge monitoring costs associated with its implementation. The overall estimated cost
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includes $5,800 in direct capital costs, $800 in indirect capital costs, and $7,400 in annual
operation and maintenance costs ($110,000 net present value). The present worth value of this
alternative, including contingency, is estimated at $150,000. A detailed cost estimate is provided
in-Appendix E. '

4.5 Ground Water Alternative Comparative Evaluation

A comparative analysis of the ground water alternatives is conducted to evaluate the
significant differences between the alternatives based on the threshold and balancing criteria.
Tables 4-16 through 4-22 comparatively summarize the alternative evaluations conducted strictly

on the basis of ground water considerations for each of the evaluation criteria.

4.5.1 Overall Protection of Human Health and the Environment

A comparative analysis of the remedial alternatives with respect to their overall protection
of human health and the environment is presented in»Tabl‘e 4-16.

The no action alternative would be considered protective of human health under the
present use of the site by the U.S. Army, provided ground water is not utilized for potable use.
However, Alternative GW-1 would not provide a rheans of limiting future use of the site should
the U.S. Army excess the site and does not limit the potential for future installation of a potable
well on-site. Therefore, remedial action objectives are not met.

Alternative GW-2 also provides protection of human health and the environment under
the presenf site use by the U.S. Army. In addition, Alternative GW-2 would also provide future
protection of human health and the environment by applying deed restrictions, should the Army
excess the site, which would not allow the future installation of a potable well on-site. The
ground water monitoring component would provide a means of further defining the presence of
inorganics in ground water at the site and the potential impacts of the presence of lead on the
proposed installation and operation of a public water supply well to the east-southeast of the site.
It would also provide a means of monitoring the long-term effectiveness of the alternative.
Iinplementation of this alternative results in no short-term impacts to the site or surrounding

areas and would meet remedial action objectives.
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Alternative GW-3, ground water extraction/treatment/discharge, would provide the
greatest degree of overall protection of humén health and the environment through its active
remediation of ground water contamination; however its permanence once treatment is
discontinued is not ensured. For the treatment options evaluated under this altemative,‘ both
options provided relatively comparable protection of human health and the environment. The

extraction and discharge options would also be protective of human health and the environment.

4.5.2 Compliance with ARARs
A comparative analysis of the remedial alternatives with respect to their compliance with

ARARs is presented in Table 4-17.

Alternatives GW-1 and GW-2 would not comply with chemical-specific ARARS since
neither alternative provides for the' treatment of inorganic ground water contaminants. By
providing direct remediation of contaminated ground water, Alternative GW-3 would achieve
chemical-specific ARARs. The precipitation and ion exchange options would be effective in
meeting chemical-specific ARARs. However, long-term maintenance of reduced levels for these
contaminants is not guaranteed once operation of the treatment system is discontinued.

Alternative GW-2 and Alternative GW-3 would be implemented in accordance with
action-specific criteria. The construction of the remedial components of Alternative GW-3

would be conducted in accordance with location-specific ARARs/TBCs.

4.5.3 Long-Term Effectiveness and Permanence

A comparative _anailysis of the remedial altemativesv with respect to long-term
effectiveness and permanence is presented in Table 4-18.

* Alternative GW-2 would be expected to be effective in the long-term. The limited action
alternative would p.rovide‘a means of monitoring the site over the long-term to identify any
changes in ground water quality and associated off-site impacts, and would limit the potential
for future on-site use of the ground water as a potable water supply. The extraction, treatment,
and discharge options are all expected to be effective in the long-term. Both the precipitation
(GW-3B) and ion exchange (GW-3C) options are effective and easily operated and maintained.

However, after treatment operations cease, ground water monitoring would be required to
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evaluate the permanence of Alternative GW-3. The no action alternative offers the least long-

term effectiveness and permanence.

4.5.4 Reduction of Toxicity, Mobility and Volume through Treatment

A comparative analysis of the remedial alternatives with respect to réduction of foxicity,
mobility and volume through treatment is presented in Table 4-19. |

Alternative GW-3 is the only alternative which provides for a reduction in contaminant
toxicity, mobility, and volumé through treatment. Alternatives GW-1 and GW-2 provide no

reduction in contaminant toxicity, mobility, or volume through treatment.

4.5;5 Short-Term Effectiveness

A comparative analysis of the remedial alternatives with respect to short-term
effectiveness is presented in Table 4-20.

Alternative GW-2 is the most effective alternative in the short-term, providing a means
of monitoring compliance with remedial action objectives but resulting in no increase in short-
term risks. The limited action alternative allows for the lohg-tenn monitoring of ground. water
and meets remedial action objectives with respect to minimizing future human exposures to
contaminated ground water. Alternative GW-1 also poses no increased short-term risks, but
does not ensure compliance with remedial action objectives.

Alternative GW-3 also provides a means of complying with remedial action objectives
within a short time frame with minimal risk incurred. The precipitation (GW-3B) and ion
exchange (GW-3C) options would be effective in the short-term since both treatment systems are
- readily available. Both options would require the handling of waste materials. The ion
exchange process would also require the handling and use of strong acids and bases in the
operation of the ion exchange treatment system. Both ground water extraction (GW-3A) and
discharge to surface water (GW-3D) could be quickly implemented and effective in the short-

" term.
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4.5.6 Implementability

A comparative analysis of the remedial alternatives with respect to implementability is
presented in Table 4-21.

Alternative GW-1 would be the most implementable sincé it requires no action other than
five-year reviews. Alternative GW-2 would be next in terms of implementability, requiring
initiaﬁon of long-term monitoring and the establishment of a mechanism to implement deed
restrictions, should the Army transfer the property in the future, but requiring no on-site
construction activities. Neither Alternatives GW-1 nor GW-2 would limit the implementation
of other remedial actions at the site.

Alternative GW-3 would require the disruption of the site for implementation. However,
- from a.technical standpoint! none of the options of Alternative GW-3 would pose difficulty in
implementation. For Alternative GW-3, precipitation (GW-3B) and -ion exchange (GW-3C)
would both be easily implemented due to their commercial availability, although the precipitation
option would be more easily operated than the ion exchange option. Ground water extraction

(GW-3A) and discharge to surface water (GW-3D) would both be easily implemented.

4.5.7 Cost

A comparative analysis of the remedial alternatives with respect to cost is presented in
Table 4-22. |

The no action alternative is the least costly alternative, with the only cdst being the
nominal cost associated with five-year reviews. Alternative GW-2 follows, with a total
estimated present worth cost of $150,000. Alternative GW-3 would be the most costly. The
total estimated present cost for combined ground water - extraction/treatment/discharge ranges
from $730,000 (ion exchange) to $1,400,000 (chemical precipitation). The present worth costs
for individual options include: $58,000 for extraction (GW-3A); $1,200,000 for chemical
precipitation (GW-3B); $520,000 for ion exchange (GW-3C); and $150,000 for discharge to. |
surface water (GW-3D).
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4.6 Sensiﬁvity Analysis
A sensitivity analysis was conducted to assess the effect that variations in specific

assumptions made during alternative development and assessment could have on the total
estimated remedial cost. The main uncertainty factors which are applicable to the remedial
alternatives and associated options are the uncertainties associated with the discount factor over
the life of the remedy and over the remediation peripd for the ground water treatment
alternatives. The resultant impacts to remedial costs are summarized in Table 4-20.

The discount rate can vary from the 5% rate used in the cost evaluation. Alternatives
with large O&M cost components and extended remedial periods can be significantly impacted
by a variation in the discount rate. The sensitivity analysis has been conducted assuming a
variation in the annual discount rate, with total present worth costs estimated for each alternative
at annual discount rates of 3% and 10%. The long-term ground water monitoring option (GW-
3A) and long-term treatment options with high operation and maintenance (GW-3B) are impacted
the greatest by variations in the discount rate. _

Variations in the estimated remediation period also impacted the ground water remedial
alternatives. Option GW-3B was the most affected due to its high operation and maintenance

COSts.
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5.0 RECOMMENDATIONS AND CONCLUSIONS |

Based on fhe evaluation of soil and ground water remedial alternatives presented in
Section 4, the recommended remedial alternative for Site 10 is a limited action, consisting of the
fo]lowing£

® A mechauism for establishing deed restrictions to prevent potential future
- residential exposures to surface soil and to prevent ground water from being used
as a potable water source.

° Long-term monitoring of ground water to identify any future changes in ground

water quality or determine potential ground water migration.

The alternative would be protective of human health and the environment based on the
lack of unacceptable' human health risks associated with future site use and the lack of
unacceptable environmental risks associated with the site. This alternative would be protective
under the existing military use of the site and potential future commercial/industrial site use.

While there are no chemical-speéiﬁc ARARs applicable to soil contamination at the site,
 the limited action alternative could be considered to comply with federal and state chemical-
specific TBCs for lead, which are based on residential exposures to soil, by preventing future _
residential site use. It would also use institutional controls to limit exposures to ground water
contziminants at levels exceeding drinking water'levels, which would be consistent with EPA’s
expectations for Superfund that allow use of institutional controls when active remediation

measures are determined not to be practicable, based on the balancing of trade-offs among
| alternatives. ‘

Ground water at Site 10 is classified as GAA-NA, indicating a water resource suitable
for public drinking water without treatment but located in a non-attainment area which is known
or presumed to be out of compliance with the assigned ground water quality standards. The
southern portion of Site 10 is located within the ground water capture zone for a proposed well .
location identified in the Phase I Report, Hunt River Aquifer Wellhead Recharge Area Study

(GZA, 1992). Potential locations of private potable wells have also been identified downgradient
of the site. |
To ensure the protection of ground water quality and potable well users, Rhode Island

Rules and Regulations for Ground Water Quality include methods of establishing for a facility
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a point of compliance, which is used to determine compliance with ground water quality
standards. They also define appropriate responses to a violation of a ground water quality
standard at the point of compliance. The establishment of a ground water monitoring program
is included in the regulations’ list of potential responses to a ground water quality standard
~ violation. Seeing as lead was present in only one well (when using the low-flow sampling
methodology) at a level slightly exceeding its ground water quality standard, the definition of
a facility-specific point of compliance and the establishment of a ground water monitoring
program could be a potential means of further defining the presence of lead in ground water at
the site and identifying the potential impacts of the presence of lead on the proposed installation
and operation of the public water supply well to the east-southeast of the site. The proposed
monitoring time frame (30 years) could be reduced if subsequent monitoring indicates that
bground water quality at the point of compliance is/ acceptable and potential risks to any
downgradient potable water supplies are minimal.

No short-term effects would result from the implementation of a mechanism to ensure
the establishmenf of deed restrictions should the U.S. Army relinquish ownership of the site.
The monitoring program would have minimal short-term risks associated with its implementation
and, provided deed restrictions are enforced, the limited action alternative would be effective
in the long-term. Due to the continued presence of contaminants at the site at levels which do
not allow for unrestricted use, five-year reviews of the limited action decision would be
required. If results of the ground water monitoring program indicated that ground water quality
was deteriorating or contaminants were migrating towards the proposed public water supply well

location, additional remedial measures could be implemented.
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TABLE 2—-1

Site 10 — Camp Fogarty Disposal Area
Vertical Hydraulic Gradients

10—MWi1 10.14 8.38 -0.05 —0.04 -493x1073 -4.77x1073
10—-MW4 9.23 7.71 0.00 - 0.00 0 -0

10—MWS5 5.91 4.40 0.07 0.05 1.18 x 1072 1.14x 1072

NOTES: (1) The vertical distance is the difference in elevation between the water table in the shallow well and the
middle of the screened interval in the deep well. : '
(2) The head difference is the elevation of the deep well piezometric leve! minus the water table elevation.
Thus, negative signs represent downward gradients.



TABLE 2-2

Site 10 — Camp Fogarty Disposal Area
Average Horizontal Hydraulic Gradients and Linear Velocities

Shallow Wells

10—-MW1S to 10—MW4S 470x1073 3.56x1073 0.32 0.24
10-MW2S to 10—MW4S 410x 1073 354x1073 0.28 0.24
10-MW2S to 10—MWS5S 3.32x1073 2.80x1073 0.23 0.19
10-MW3S to 10—MW4S 1.21 x1073 9.40x10~* 0.08 0.06
10-MW3S to 10—MWS5S 1.43x 1073 1.06 x 1073 0.10 0.07
Deep Wells

10—MW1D to 10-MW4D 5.04 x1073 3.81 x1073 0.15 0.11
10-MW1 D to 218 x 1073 1.58 x 1073 0.06 0.05

10—-MWS5D ¢

NOTES: The shallow and deep hydraulic conductivities for.the site (13.7 ft/d and 5.9 ft/d, respectively)
are the median values derived from the Phase Il Rl slug tests.

. An effective porosity of 0.20 for silty sands (EPRI, 1985) was assumed.




TABLE 2-3

Site 10 — Camp Fogarty Disposal Area
Comparison of Background Soils to Surface and Subsurface Soil Samples '
Range of Semivolatile Organic Compounds Detected

Phenol . ND ND ND
bis(2—Chloroethyl)ether ND ND ND
2—Chlorophenal ND : ND ND
1,3—Dichlorobenzene ND ' ND ND
1,4—Dichlorobenzene ND ND ND
1,2—Dichlorobenzene . ND ND ND
2—Methylphenol : ND ND - ND
2,2'-Oxybis(1 —chloropropane) ND ND ND
4—Methylphenol ND ND ND
N-—Nitroso —di—n—propylamine ND: ND { ND
Hexachloroethane ND ND ND
Nitrobenzene ND ND ND
Isophorone ND ND ND
2—Nitrophenol ND ND ND
2,4-Dimethylphenol ND ~ND ND
bis{2—-Chloroethoxy)methane ND ND ND
2,4-Dichlorophenol ) : ND ND ND
1,2,4—Trichlorobenzene ND ND ND
Naphthaene ND ND ND
4—Chloroaniline ND ND ND
Hexachlorobutadiene ND ND ND
4—Chloro—3—methylphenol ND ND ND
2—Methylnaphthalene ND ND ND
Hexachlorocyclopentadiene ND ND ' ND
2,4,6-Trichlorophenol ND ND ND
2,4,5—Trichlorophenol ND ND ND
2—Chloronaphthalene ND ND ND
2—Nitroaniline ND ND ND
Dimethyl phthalate ND ND ND
Acenaphthylene ND ND " ND
2,6-Dinitrotoluene ND ND ND
3—Nitroaniline ND ND ND
Acenaphthene ND-670 ND ND
2,4—Dinitrophendl ND ND : ND
4—Nitrophenol ND ND ND
Dibenzofuran . ND-240 . ND . ND
2,4—-Dinitrotoluene ND ND ND
Diethyl phthalate ND ND ND
4—Chlorophenyl phenyl ether ND . ND . " ND
Fluorene ND-530 ND ND
4—Nitroaniline ND ND ND
4,6 —Dinitro—2—methyiphenol - ND ND ND
N—Nitrosodiphenylamine(1) ' ND ND ND
4—Bromophenyl phenyl ether : ND ND . ND
Hexachlorobenzene ND ND ND
Pentachlorophenol ND ND ND
Phenanthrene ND-3,700 ND-260 : ND
Anthracene ND-820 ND ND
Carbazole ND-780 ND ND
Di—n—butyl phthalate ND ND ND — 41
Fluoranthene ND-4,000 ND-330 ND — 250
Pyrene ND-4,200 ND-290 "ND - 260
Butyl benzyl phthalate ND ND ND -~ 51
3,3'—Dichlorobenzidine ND ND ND
Benzo(a)anthracene ND-3,400 ND ND
Chrysene ND-2,900 ND ND - 190
bis(2—Ethylhexyl) phthalate ND-710 ND ND
Di—-n—octyl phthalate ND ND ND
Ben2o(b)fluoranthene ‘ ND-5,100 ND-260 ND - 270
Benzo(k)fluoranthene ND-2,200 ND ND -73
Benzo(a)pyrene ND-2,600 ND ND
Indeno(1,2,3—~cd)pyrene ND-840 . ND ND
Dibenzo(a,h)anthracene - ND-430 ND ND
Benzo(g,h,i)perylene ND-860 ND ND

ND = Not Detected
(1) — Background surface soil samples which exhibited 1,1,1 — trichloroethane or PCBs have not been included within the
background range.



TABLE 2‘—3, continued

Site 10 — Camp Fogarty Disposal Area

Comparison of Background Soils to Surface and Subsurface Soil Samples

Range of Inorganics Detected

Page 2 of 2

/ka)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver -
Sodium
Thallium
_|IVanadium
Zinc
Cyanide

2,490—13,000
ND-35.8
ND-3.6
11.2-192
0.41-2.9
ND-4.7
114-3,990
1.5-10.9
1.1-6.9
1.6—-330

-5,090-23,100

10.2-655
410-1,550
78.2-507
ND-0.15
ND-11.9
258—1,710
ND-0.52
ND-0.89
ND-2,780
ND-0.28
2.7-19.5
30.6-566
ND-0.9

3,240-10,600
ND-14
ND-1.8
14.5-135
1-3.8
ND-0.58
893-1,920
24-11.3
2.1-5.9
3-73.6
8,120-71,200
5.8-207
696—1,380
200-449
ND
1.6-12.4
716-1,960
ND
ND
42.3—-103
ND
4-123
74.1-325
ND-0.4

1,170 - 8,560
ND
0.59 — 8.1
56— 15.5
0.12 — 0.66
ND — 0.46
62.7 — 628
ND — 9.6
ND — 4.6
ND — 15
3,810 — 10,700
3.4 - 53.8
325 — 1,220
21.8 —150
ND
ND — 6.2
ND — 728
ND — 0.77
ND — 0.16
ND — 119
ND - 0.19
33246
10.3 - 172
ND

ND — Not Detected

(1) — Background surface soil samples which exhibited 1,1,1—trichloroethane or PCBs have not been

included within the background range.




TABLE 2—-4

Site 10 — Camp Fogarty Disposal Area

Summary of Cancer and Non—Cancer Risk Estimates For All Scenarios

CANCER RISKS

- Scenario 1
(Construction Worker)

Scenario 2
(Commercial/industrial Worker)

Pathway Geometric Geometric
‘ Mean RME Mean RME
Incidental irigestion of soil 9E-07
Dermal contact with soil NA NA - NA NA
Inhalation of particles 1E-09 3E-09 - -

Ingestion of ground water

= Cancerrisk > 1E—~6

NON-—-CANCER HAZARD INDICES

‘Scenario 1 Scenario 2
(Construction Worker) (Commercial/lndustrial Worker)
Pathway Geometric : Geometric :
Mean RME Mean RME
Incidental ingestion of soil 8E-02 2E-01 8E—-03 6E-02
Dermal contact with soil 5E-05 6E--05 3E-05 2E-04
Inhalation of particles 2E-03 4E-03 - ——
Ingestion of ground water - - 4E-01

= Cancerrisk > 1E+0




TABLE 3-1

Site 10 — Camp Fogarty Disposal Area
Comparison of Soil Contaminant Levels to Action Levels

Maximum Concentration Detected
(Ppm)

Surface Soils (0—2")

Federal Action State Action
Level Level
Parameter Phase | Rl Phase Il RI (ppm) (ppm)
LEAD 118 ' 655 500-1 ,000() 300®
PCBs " ND ' NA 108 10/50(9

(1) USEPA, OSWER Directive 9355.4—02, Interim Guidance on Establlshlng Soil Lead Cleanup Levels at Superfund Sltes
(2) RIDEM and RI Dept. of Health—Risk Assessment Guidance Level.
() TSCA (40 CFR 761); Requirements for decontamlnatlng spills in nonrestricted areas.
(4) RIDEM Rules and Regulations for Solid Waste Management Facilities defines solid waste as including
any soil debris or other material with a concentration of 10 ppm or greater PCBs.
RIDEM Rules and Regulations for Hazardous Waste Management defines Type 6 — extremely
hazardous waste as including waste which contains 50 ppm or greater PCBs.
NA — No Phase |l soil samples were analyzed for pesticides/PCBs
ND — Parameter was not detected in any surface soil samples.




TABLE 3—-2

Site 10 — Camp Fogarty Disposal Area
Comparison of Detected Ground Water Contaminants to
Applicable or Relevant and Appropriate Requirements (ARARs) or To—be—Considered Requirements (TBCs)

Maximum Concentration : RHODE ISLAND
Detected in Ground Water |- ——— FEDERAL ARARs/TBC§ — = = —————— ARARs/TBCs — —————~
. Ground Water(*)
Phase | Phase Il McL®W MCLG® MCL®  Quality Standards
Parameter (ppb) __(ppb) (ppb) (ppb) (ppb) _(ppb)

Volatiles
None Detected

Semivolatiles
None Detected

Inorganics
Arsenic

ZACadmlum
Chromium
Copper

Mercury
Nickel 48

Zinc 203

Barium 115 2000 2000
Iron 7950

Manganese 1120

Vanadium 6.4

Aluminum 6080

Cobalt 7

Magnesium 1540

Calcium 6390

Sodium 3290

Potassium 1330

Selenium NA 50 50
Cyanide ND ND

1. MCL ~ Maximum Contaminant Level. National Primary Drinking Water Regulations.
2. MCLG - Maximum Contaminant Level Goal, based on health considerations only.

3. Rhode Island Maximum Contaminant Level. Rules and Regulations Pertaining to
Public Drinking Water (R46 —13—DWQ) Sections 6.80(c), 16.1, 16.2(a), and 16.2(b).

4. Water Quality Standards, Class GAA and Class GA ground waters, Rhode Island Regulation
DEM-GW-01-92, July 1993. Site 10 is located in a Class GAA—NA area and, therefore,
the listed standards are directly applicable to Site 10 ground water contaminants.

*_ Action levels representative of drinking water quality at the tap, U.S. EPA, May 7, 1991.

ND - Not detected

NA — Not analyzed



TABLE 3-3

Summary of Risk—Based Preliminary Remediation Goals — Ground Water
Site 10 — Camp Fogarty Disposal Area

Manganese 22 - 4.4 0.51

(1) — Risk estimate represents total non—cancer hazard index ratio due to ingestion of manganese in ground water under -
future commercial/industrial use, as presented in the Draft Remedial Investigation Report (TRC, 1993b).
(2) — See Appendix B for discussion of risk—based preliminary remediation goal calculations.



TABLE 3—4

Site 10 — Camp Fogarty Disposal Area

Comparison of Soil Contaminant Levels to Calculated Leaching Model Levels

Maximum Modeled ™

Maximum Concentration

Unsaturated Detected in
' Concentration Unsaturated Soils

Constituent (ppm) (ppm)
Volatile Organics
Chloroform 0.70 0.001
1,1,1-Trichloroethane 45 0.008
Toluene 37.0 0.012
Semivolatile Organics _

~ Bis(2—ethylhexyl)phthalate 90.9 0.71
Chrysene 29
Indeno(1,2,3—cd)pyrene 0.94
Dibenzo(a,h)anthracene 0.43

Benzo(a)pyrene 14.7 26
Benzo(b)fluoranthene 58.7 5.1
Benzo(k)fluoranthene 105.6 22
Notes:

(1) See Appendix C for model descnptlon and associated calculations.
Shaded contaminants indicate maximum detected concentration exceeds modeled concentration.




TABLE 3-5

SOIL REMEDIAL TECHNOLOGY SCREENING
SITE 10 ~ CAMP FOGARTY DISPOSAL AREA

Screened on Basis of Technical

Implementability
GENERAL RESPONSE Pag 1of1
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS
Not No action. Required for consideration under
No Action None Applicable the NCP.
Deed Deed for site would be revised to Site 10 has previously been excessed
Restrictions include restrictions on future site to the Army; deed restrictions would
use or development, limiting be implemented if and when the
Institutional Site Use future exposures to soil property is transferred from federal
Control Restrictions contaminants, ownership.
Fencing and posting of waming Access to Camp Fogarty is limited
Fencing signs to limit public access and due to its active use by the Army for

exposure to soil contaminants.

firing range purposes; access to the
area in which lead has been identified
at levels exceeding the RIDEM action
level could be further limited through
additional fencing.



TABLE 3-6

GROUND WATER REMEDIAL TECHNOLOGY SCREENING
SITE 10 - CAMP FOGARTY DISPOSAL AREA

Screened On Basis of Technical
Implementability

QGENERAL RESPONSE Page 1 of 2
ACTION TECHNOLOGY PROCESS OPTION - DESCRIPTION COMMENTS
Not No action. Fulfills NCP requirement for consideration
No Action None Applicable of no action alternative. :
Ground Not Continued ground water monitoring. Would provide monitoring of water quality and any
Water Monitoring Applicable potential contaminant migration.
Institutional Deed Legal restrictions on ground water use in the A Would prevent future exposures to existing ground
Control Restrictions contaminated area. water contamination by restricting future instaflation
Ground Water of on—site potable wells should the property ever
~_Use Restrictions be excessed by the Army.
Provision of alternate water supply to receptors No potable water receptors have been impacted.
impacted by ground water contamination.
Extraction’ Wells and pumping systerh used for extraction of Potentially viable, proven technology. Presence of
Wells contaminated ground water. subsurface boulders and cobbles could complicate
installation of wells. - '
Manifold system of closely—spaced extraction Potentially viable, proven technology. Presence of
Extraction Well Points points connected to common collection source. subsurface boulders and cobbles could complicate
installation of well points.
Placement of trench with high permeability Potentially viable, proven technology, suitable for
N materials, used to divert ground water flow. shallow ground water extraction only. Viability
Extraction/ limited by depth to bedrock and subsurface
Treatment/ boulders and cobbles.
Discharge

Extracted ground water discharged to local
POTW for treatment.

Extracted ground water discharged to licensed
RCRA facility for treatment and/or disposal.

Regulations often prohibit discharge of subsurface
water to sewer systems; preliminary evaluation
indicates POTW will not be amenable to accepting

extracted ground water.

High ground water extraction rates can prohibit
feasibility of this treatment option.



TABLE3-6 _
GROUND WATER REMEDIAL TECHNOLOGY SCREENING
SITE 10 — CAMP FOGARTY DISPOSAL AREA

Screened On Basis of Technical
Implementability

GENERAL RESPONSE : Page 2 of 2
ACTION JECHNOLOGY PROCESS OPTION DESCRIPTION _COMMENTS
Contaminants removed from aqueous Effective for inorganics; ineffective for
lon Exchange phase by exchanging places with ions organics, which are not readily ionized.
held by ion exchange material.
Contaminants removed by decreasing Effective for inorganics; ineffective for
Precipitation solubility. organics, which generally have solubilities
less affected by pH adjustments.
tnorganic Membrane Solid particles removed from liquids SITE program technology; applicable to
Treatment Microfiltration using pressure filter. ground water contaminated with
suspended heavy metals; would not
remove dissolved inorganics.
Extraction/
Treatment/ | | Suspended particles are removed from Effective for removal of suspended solids
Discharge Filtration the ground water stream using contaminated with heavy metals; would
{cont) conventional filtration methods. not remove dissolved inorganics.
Utilizes the oxidation/reduction Proven for treatment of heavy metals;
Electrochemical properties of ferrous ions for removing ineffective for organics, which are not
heavy metals from aqueous solutions. readily ionized.
Ground Treated water is recharged to the Potentially viable.
Water ground water via wells and/or
: : infiltration galleries.
Treated water is discharged directly or Potentially viable.
Discharge Surface Water indirectly (via storm sewer) into surface
water. .
Treated water is discharged indirectly Regulations may prohibit discharge of
to surface water body via sanitary ground water to sewer system; preliminary

sewer and POTW.

evaluation indicates POTW will not be
amenable to accepting treated ground water.



TABLE 3-7

SOIL PROCESS OPTION SCREENING »
SITES 10 — CAMP FOGARTY DISPOSAL AREA

[0 Representative Process Optioﬂ
Page 1 of 1

COST

GENERAL RESPONSE ‘

' ACTION TECHNOLOGY PROCESS OPTION EFFECTIVENESS

: ‘Not e Effective under current site use.
No Action None . Applicable
Deed o Limits future disturbance of
Restrictions existing contamination,

unacceptable future site use, or

Institutional Site Use introduction of additional

Control Restrictions contaminated materials.

Fencing

e Limits human exposure o site.

IMPLEMENTABILITY

No implementation is required.

Requires appropriate legal authority;
would require the establishment of a
mechanism (e.g. signed agreement)
between the Navy and the Army
which would ensure the
implementation of deed restrictions
should the property ever be
transferred from federal ownership.

Fairly easily implemented.

No cost.

Low capital cost.

Low capital cost; low
maintenance cost.



TABLE 3-8

GROUND WATER PROCESS OPTION SCREENING

SITE 10 — CAMP FOGARTY DISPOSAL AREA

EFFECTIVENESS

| o Representative Process Option I
IMPLEMENTABILITY

Not effective in prohibiting or
monitoring contaminant migration.

Would provide means of monitoring
potential contaminant migration but
provides no treatment.

Effective in limiting public ingestion of
ground water contaminants by
eliminating installation of potable wells
in contaminated areas.

Effective; best suited for steep
hydraulic gradients, miscible
contaminants, and greater extraction

Effective; best suited to shallow

Effective for inorganic removal;
requires selection of resin suitable for
contaminants of concern.

Effective for removal of dissolved

Inorganics; precipitate must be

Effective in producing metal hydroxide
precipitates of such inorganic species

as arsenic, cadmium, zinc and copper.

Effective with permeable soils and
relatively low flow rates. :

Effective for discharge of treated

GENERAL RESPONSE
ACTION TECHNOLOGY PROCESS OPTION
Not
No Action None Applicable
Ground Not
Water Monitoring Applicable
Institutional
Control
Ground Water Deed
Use Restrictions Restrictions
Extraction Wells
] Extraction depths.
Well Points aquifers,
lon
Exchange
Extraction/
Treatment/ Inorganic
Discharge Treatment Precipitation
disposed of.
Electrochemical
Ground
Water
T Discharge
Surface Water ground water.

) Page 1 of 1
COST

No implementation required.

Easily implemented.

Requires legal authority; may be
difficult to implement due to the
fact that the site has previously
been excessed to the Army.

Easily implemented.

Easily implemented.

Fairly easily implemented;;
operation is relatively simple.

Readily implemented.

Newly developing technology;
may not be widely available; more
complicated than other inorganic
treatment systems.

Requires construction of a
recharge system; requires
compliance with discharge
criteria.

Requires installation of a
discharge pipe; requires
compliance with discharge
criteria.

No cost.

Low capital; moderate O&M.

Low capital.

Moderate capital; moderate
O&M.

Moderate cépital; moderate
O&M.

Moderate capital; moderate
O&M.

Low to moderate capital;
moderate O&M.

Moderate capital, moderate
O&M. ‘

Moderate capital; low to
moderate O&M.

Moderate capital; low O&M.



TABLE 3-9
TECHNOLOGIES WHICH PASSED SCREENING
SOIL/GROUND WATER
SITE 10 — CAMP FOGARTY DISPOSAL AREA

Soil , ' Ground Water

No Action No Action
No Action ® No Action

Institutional Control Institutional Control
Deed Restrictions e Ground Water Monitoring
Fencing ® Deed Restrictions

Treatment/Disposal/Discharge

e Extraction Wells
Well Points

e |on Exchange

® Precipitation
Electrochemical
Discharge to Ground Water

e Discharge to Surface Water

® — Process Technology Used to Formulate Remedial Alternatives



TABLE 3-10

ALTERNATIVES UNDERGOING DETAILED ANALYSIS
SOIL/GROUND WATER
SITE 10 — CAMP FOGARTY DISPOSAL AREA

Soil

Alternative S—1

No Action

Alternative S—2 _

Limited Action (Institutional Control)

A. Fencing/Deed Restrictions

Ground Water

Alternative GW—1

No Action

Alternative GW—2

. Limited Action (Institutional Control)

A. Deed Restrictions/Ground Water
Monitoring

Alternative GW—-3

Extraction/Treatment/Discharge

A. Extraction Wells
B. Precipitation
~ C. lon Exchange
D. Discharge to Surface Water




TABLE 4-1
FEDERAL AND STATE CHEMICAL—SPECIFIC ARARs AND TBCs
ALTERNATIVE S—1 — NO ACTION
ALTERNATIVE S—2 — LIMITED ACTION
SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL
Soils/Surfaces——
Interim Guidance on
Establishing Soil Lead
"Cleanup Levels at
Superfund Sites
(OSWER Directive
9355.4—02)

To Be Considered

STATE

Solls/Surfaces— —
Lead Soil Cleanup
Standards (Guidance)

To Be Considered

Sets forth an interim soil cleanup level for

_ lead at 500 to 1000 ppm.

RIDEM and the Rhode Island Department
of Health—Risk Assessment consider a
safe lead level in soil (total) to be under
300 ppm.

Will be considered at Site 10 with respect to
soll lead contamination.

To be considered with respect to lead soil
contamination.




TABLE 4-2

FEDERAL AND STATE LOCATION—-SPECIFIC ARARs AND TBCs

ALTERNATIVE S—-1 — NO ACTION
ALTERNATIVE S-2 — LIMITED ACTION

SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL

Waetlands/Water Resources——
Executive Order 11988 and
11990; Statement on
Proceedings of Floodplain
Management and Wetlands
Protection (40 CFR 6,
Appendix A)

Endangered Species——
Endangered Species
(16 USC 1531)
Protection of Endangered
Species

Cultural Resources——
: National Historic

Preservation Act of 1966
(16 USC 470, ot seq.)
Protection of Historic
Lands and Structures;
Archaeoclogical and Historic
Preservation Act of 1974
(132 CFR 229 & 229.4,
43 CFR 7 & 7.4); Historic
Sites, Building and
Antiquities Act.

Applicable

Applicable

Applicable

Requires action to avold whenever possible
the long— and short—term impacts
associated with the destruction of wetlands
and the occupancy and modifications of
floodplains and wetlands whenever there is
a practicable alternative which promotes
the preservation and restoration of the
natural and beneficial values of wetlands
and floodplains.

Restricts activities in areas inhabited
by registered endangered species.

Several statutes which govern the
preservation at historic, scientific and
archaeological sites and resources.
Includes action to recover and preserve
artifacts, preserve historic properties and
minimize harm to National Historic
Landmarks.

Will be applicable if impleméntation of fencing
impacts wetland areas.

Will be applicable if the presence of rare species
is identified at Site 10. ARAR for fencing.

Will be applicable if significant scientific,
prehistoric, historic or archaeological resources
exist at the site. ARAR for fencing.




TABLE 4-2(continued) :

FEDERAL AND STATE LOCATION—-SPECIFIC ARARs AND TBCs
ALTERNATIVE S—1 — NO ACTION
ALTERNATIVE S—-2 - LIMITED ACTION
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC DAVISVILLE

STATE
Woetlands—— : : .
Rhode Island Wetlands Laws Applicable Defines and establishes provisions for the Will be applicable if construction of fencing
(RIGL 2—~1-18 et seq.); Rhode protection of swamps, marshes and other impacts a wetiand area.
Island Department of " freshwater wetlands in the state. Actions
Environmental Management - required to prevent the undesirable
Rules Governing the ’ drainage, excavation, filling, alteration,
Enforcement of the Fresh— encroachment or any other form of
water Wetlands Act — As disturbance or destruction to a wetland.

Amended, Dec. 21, 1986.




TABLE 4-3
COMPARISON AMONG SOIL ALTERNATIVES
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION ' COMPARISON OF OVERALL PROTECTION OF HUMAN HEALTH AN'D THE ENVIRONMENT

Alternative S—1 — No Action Least protective alternative; Provides protection of human health under present site use or potential future
commercial/industrial site use scenario; However, should the U.S. Army ever excess the property, no
control of potential residential exposures to soil contamination is provided; Does not comply with state
chemical-specific TBC for lead; Effective in the short—term and the long—term provided residential
exposures do not occur; Does not meet remedial action objectives

Alternative S—2 - Limited Action Provides protection of human health under the present military site use or potential future
: commercial/industrial site use by limiting potential exposures to soil contaminants through fencing
and/or institutional controls; Protective against future residential site use; Does not comply with state

chemical—specific TBC for lead; Effective in the short—term and in the long—term; Meets remedial
action objectives




TABLE 4-4

COMPARISON AMONG SOIL ALTERNATIVES
COMPLIANCE WITH ARARs/TBCs
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC —~ DAVISVILLE, Rl

ACTION

CHEMICAL-SPECIFIC

LOCATION-SPECIFIC

ACTION-SPECIFIC

l_\lternatlve S—-1 — No Action

Alternative S—2 — Limited Action

Does not meet state chemlcaléspecific
TBC for lead, but falls within the acceptable
federal range for lead

Does not meet state chemical - specific

TBC for lead, but falls within the acceptable

federal range for lead; prevents future
residential exposures to lead

Compliance with location—specific
ARARs would be maintained

Compliance with location - specific
ARARs would be maintained

Not applicable

Not applicable




TABLE 4-5
COMPARISON AMONG SOIL ALTERNATIVES
LONG-TERM EFFECTIVENESS AND PERMANENCE
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION

COMPARISON OF LONG-TERM EFFECTIVENESS AND PERMANENCE

.|l Alternative S—1 — No Action

Altemaﬂve S$~-2 — Limited Action

Protective in long—term under existing military use or potential future commercial/industrial site use
based on lack of identified unacceptable risks; Would be effective in the long—term as long as the site
remains in control of the U.S. Army; Necessity of five —year reviews requires risk management decision

Protective in long~term since no unacceptable risks were identified under existing military use or
potential future commercialindustrial site use; Utilizes a mechanism for establishing deed restrictions to
limit future residential exposures should the property ever be transferred from federal ownership; deed
restrictions would require long—term enforcement to ensure their protectiveness; Fencing requires
long—term maintenance; Necessity of five -year reviews requires risk management




TABLE 4-6
COMPARISON AMONG SOIL ALTERNATIVES
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION COMPARISON OF REDUCTION IN TOXICITY, MOBILITY AND VOLUME THROUGH TREATMENT
Alternative S—1 — No Action ‘ Provides no reduction of toxicity, mobility or volume throu'gh treatment
Alternative S—2 — Limited Action Provides no treatment of soil contamination and therefore no associated reduction of contaminant

. toxicity, mobility, or volume; Site access and/or development restrictions would prevent the potential
. contaminant exposure pathways associated with future residential site use




: TABLE 4-7
COMPARISON AMONG SOIL ALTERNATIVES
SHORT-TERM EFFECTIVENESS
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION

COMPARISON OF SHORT-TERM EFFECTIVENESS

Alternative S—1 — No Action

Alternative S—2 — Limited Action

No remedial activities conducted; Therefore, no short—term risks result; Remedial response objectives
not achieved

Minimal short—term risks associated with fence construction; No increased off -site risks would result
from the implementation activities; Short implementation time frame; Remedial response objectives
would be achieved




TABLE 4-8
COMPARISON AMONG SOIL ALTERNATIVES
IMPLEMENTABILITY
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION COMPARISON OF IMPLEMENTAB‘LITY

Alternative S—1 — No Action Requires no implementation other than five—year reviews; Would not limit the implementation of
other remedial actions

Alternative S~2 — Limited Action Fencing construction easily implemented; A mechanism for establishing deed restrictions should the Army
ever excess the property would need to be established; The presence of fencing would not limit the
activities presently conducted at Camp Fogarty by the U.S. Army; Would not limit the implementation of
other remedial actions .




TABLE4-9
COMPARISON AMONG SOIL ALTERNATIVES
COST _
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

V)]

@

TOTAL CAPITAL ANNUAL PRESENT WORTH TOTAL
ACTION ) COST O&M COST O&M COST PRESENT WORTH
Altemative S—1 — No Action —_ - N—— Nominal®
Alt mative S—2 — Limited Action - $12,000 $300 $4,600 $20,000

™ — Based on 5% discount rate.
@ — Includes 20% contingency on all components.

® — The only cost associated with the implementation of Altemative S—1 would be that associated with conducting five—year reviews of the no

action decision. , :




TABLE 4-10

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-1 — NO ACTION
ALTERNATIVE GW-2 - LIMITED ACTION
SITE 10 —~ CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL

Ground Water— —
Safe Drinking Water Act
(40 CFR 141.11—.16 and
141.60—.63) Maximum
Contaminant Levels
(MCL's)

Safe Drinking Water Act
(40 CFR 141.50~.52)
Maximum Contaminant
Level Goals (MCLGs)

USEPA Risk Reference
Doses (RfDs)

Lifetime Health Advisories

STATE

Ground Water——
RI Ground Water
Protection Act (RIGL,
46—13 ot seq.) Public .
Drinking Water
Regulations

.

Relevant and
Appropriate

Relevant and
Appropriate

To Be Considered

To Be Considered

Relevant and
Appropriate

MCL's directly apply to *public water
systems’, defined as systems with at
least 15 connections which service a
minimum of 25 persons.

Non—enforceable health goals for public
water supply systems, set at levels which
resultin no known or anticipated adverse
health effects. :

Toxicity values for evaluating
noncarcinogenic effects resulting from
exposures to contamination.

Guidelines developed based on toxicity for
noncarcinogenic compounds

Establishes provisions for the protection
and management of potable drinking
waters, including the development of
ground water classifications and associated
standards which specify maximum
contaminant levels for each classification.

Ground water at Camp Fogarty is not a current
source of drinking water, but is classified as
GAA-NA at Site 10; therefore, MCLs are relevant
and appropriate. Contaminant concentrations are
compared to MCLs to assess potential risks
associated with ingestion of ground water.

Ground water at Camp Fogarty is not a current
source of drinking water, but is classified as
GAA—NA at Site 10; therefore, MCLQs are
relevant and appropriate. Non—zero MCLGs
are to be used as remedial goals for current or

* potential sources of drinking water, per the NCP

(40 CFR 300). Contaminant concentrations are
compared to MCLGs to assess potential risks:
associated with ingestion of ground water.

USEPA RifDs are used to characterize risks due
to noncarcinogens in ground water.

TBC criteria due to the presence of contaminants
in ground water.

Ground water at Camp Fagarty is not a current
source of drinking water, butis classified as
GAA—NA at Site 10; therefore, these regulations
are relevant and appropriate and contaminant
concentrations will be compared to the
established ground water quality standards.




TABLE 4-11

FEDERAL AND STATE LOCATION—-SPECIFIC ARARs AND TBCs

ALTERNATIVE GW-1 — NO ACTION
ALTERNATIVE GW-2 — LIMITED ACTION

SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL
Wetlands/Water Resources——

Executive Order 11988 and
11990; Statement on
Proceedings of Floodplain
Management and Wetlands
Protection (40 CFR 6,
Appendix A}

Applicable

Endangered Specles——

Endangered Species

(16 USC 1531)

Protection of Endangered
Species

Applicable

Cultural Resources——

National Historic
Preservation Act of 1966
(16 USC 470, et seq.)
Protection of Historic
Lands and Structures;
Archaeological and Historic
Preservation Act of 1974
(132 CFR 229 & 229.4, -
43 CFR 7 & 7.4); Historic
Sites, Building and
Antiquities Act.

Applicable

Requires action to avoid whenever possible
the long— and short—term impacts
assoclated with the destruction of wetlands
and the occupancy and modifications of
floodplains and wetlands whenever there is
a practicable alternative which promotes

" the preservation and restoration of the

natural and beneficial values of wetlands
and floodplains.

Restricts activities in areas inhabited
by registered endangered species.

Several statutes which govern the
preservation at historic, scientific and
archaeological sites and resources.
Includes action to recover and preserve
artifacts, preserve historic properties and
minimize harm to National Historic
Landmarks.

May be applicable if wetland areas are present

. on—site. Due to the lack of site disturbance under

these alternatives, the alternatives would comply
with this ARAR.

Due to the lack of site disturbance under these
alternatives, the alternatives would comply
with this ARAR.

Due to the lack of site disturbance under these
alternatives, the alternatives would comply
with this ARAR.




: TABLE 4-11(continued)
FEDERAL AND STATE LOCATION—-SPECIFIC ARARs AND TBCs

ALTERNATIVE GW-1 — NO ACTION
ALTERNATIVE GW-2 — LIMITED ACTION
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC DAVISVILLE

STATE

Woetlands— -
Rhode Island Wetlands Laws
(RIGL 2—1—-18 ot seq.); Rhode
Island Department of
Environmental Management
Rules Governing the
Enforcement of the Fresh—
water Wetlands Act — As
Amended, Dec. 21, 1986.

Woellhead Protection Areas——
Rl Water Pollution Control
Act; Rl Rules and
Regulations for Groundwater
Quality

Applicable

Applicable

Defines and establishes provisions for the
protection of swamps, marshes and other

freshwater wetlands in the state. Actions
required to prevent the undesirable
drainage, excavation, filling, alteration,
encroachment or any other form of
disturbance or destruction to a wetland.

Specific requirements for delineating and

refining wellhead protection areas.

May be applicable if wetland areas are present
on-site. Due to the lack of site disturbance under
these alternatives, the alternatives would comply
with this ARAR.

While the refined wellhead protection area fora -
proposed water supply well, if constructed, does
not encompass Site 10, its proximity to the site
may require continued monitoring of pumping
rates and capture zones. Ground water monitoring
would be conducted in accordance with these
regulations. '




TABLE 4-12
FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-2 — LIMITED ACTION
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC DAVISVILLE

STATE
Monitoring
Rules and Regulations for Applicable Rules and regulations intended to Ground water monitoring programs and well
Ground Water Quality protect and restore the quality of the construction/abandonment methodologies
State's ground water. Includes will comply with these regulations.

ground water program monitoring
requirements and monitoring well
construction and abandonment.




TABLE 4-13

FEDERAL AND STATE CHEMICAL—SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-3 — EXTRACTION/TREATMENT/DISCHARGE

INCLUDING OPTIONS GW-3A THROUGH GW-3D

SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL
Ground Water— —
i Safe Drinking Water Act
(40 CFR 141.11—.16 and
141.60-.63) Maximum
Contaminant Levels
(MCL's)

Safe Drinking Water Act
(40 CFR 141.50-.52)
Maximum Contaminant
Level Goals (MCLGs)

USEPA Risk Reference
Doses (RfDs)

Lifetime Health Advisories

Surface Water — —
Clean Water Act
(40 CFR 121)
Ambient Water Quality
Criteria (AWQC)

Clean Water Act .
(40 CFR 401.15)
Effluent Discharge
Limitations

Relevant and
Appropriate

Relevant and
Appropriate

.To Be Considered

To Be Considered

Applicable

Applicable

MCL's directly apply to *public water
systems*, defined as systems with at
least 15 connections which service a
minimum of 25 persons.

- Non-—enforceable health goals for public

water supply systems, set at levels which

" resultin no known or anticipated adverse

health effects.

Toxicity values for evaluating
noncarcinogenic effects resulting from
exposures to contamination.

Guidelines developed based on toxicity for

noncarcinogenic compounds

Non-enforceable guidelines established
for the protection of human health and/or

aquatic organisms.

Regulates the discharge of contaminants
from an industrial point source.

Ground water at Camp Fogarty is nota

current source of drinking water, but is classified
as GAA—NA at Site 10; therefore, MCLs are
relevant and appropriate. Contaminant
concentrations are compared to MCLs to assess

potential risks associated with ingestion of ground

water.

Ground water at Camp Fogarty is not a current
sourceof drinking water, but is classified as
GAA-—NA at Site 10; therefore, MCLGs

are relevant and appropriate. Non—zero MCLGs
are to be used as remedial goals for current or
potential sources of drinking water, per the NCP
(40 CFR 300).. Contaminant concentrations are
compared to MCLGs to assess potential risks
associated with ingestion of ground water.

USEPA RfDs are used to characterize risks due
to noncarcinogens in ground water.

TBC criteria due to the presence of contaminants
in ground water,

AWQC will be applicable to remedial alternatives
which Involve discharges to surface water.

Regulations will be applicable to remedial
alternatives which involve discharges to surface
water. )




TABLE 4-13(continued)

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-3 — EXTRACTION/TREATMENT/DISCHARGE

INCLUDING OPTIONS GW-3A THROUGH GW-3D

SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

STATE

Ground Water— —
Rl Ground Water
Protection Act (RIGL,
46—-13 et seq.) Public
Drinking Water
Regulations

Surface Water — —
Rl Water Pollution Control
Law (RIGL 46—12 et seq.)
Rl Water Quality Standards

Relevant and
Appropriate

Applicable

Establishes provisions for the protection
and management of potable drinking
waters, including the development of
ground water classifications and associated
standards which specify maximum
contaminant levels for each classification.

Establishes water use classification and
water quality criteria for all waters of the
state. Also establishes acute and chronic
water quality criteria for the protection of
aquatic life.

. GAA~—NA at Site 10; therefore, these regulations

Ground water at Camp Fogarty is not a current
source of drinking water, but is classified as

are relevant and appropriate and contaminant
concentrations will be compared to the
established ground water quality standards.

Regulation will be applicable for remedial
alternatives which involve discharges to surface
water.




FEDERAL LOCATION-SPECIFIC ARARs AND TBCs

TABLE 4—-14

ALTERNATIVE GW—-3 — EXTRACTION/TREATMENT/DISCHARGE

INCLUDING OPTIONS GW~-3A THROUGH GW-3D

SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL
Woetlands/Water Resources——
Executive Order 11988 and Applicable
11990; Statement on
Proceedings of Floodplain
Management and Wetlands
Protection (40 CFR 6,
Appendix A)
Endangered Species——
Endangered Species Applicable
(16 USC 1531)
Protection of Endangered
Species
Cultural Resources——
National Historic Applicable

Preservation Act of 1966
{16 USC 470, ot seq.)
Protection of Historic
Lands and Structures;
Archaeological and Historic
Preservation Act of 1974
(132 CFR 229 & 229.4,
43 CFR 7 & 7.4); Historic

- Sites, Bullding and
Antiquities Act.

Requires action to avoid whenever possible
the long— and short—term impacts

associated with the destruction of wetlands -

and the occupancy and modifications of
floodplains and wetlands whenever there is
a practicable alternative which promotes
the preservation and restoration of the
natural and beneficial values of wetlands
and floodplains.

Restricts activities in areas inhabited

by registered endangered species.

Several statutes which govern the
preservation at historic, scientific and
archaeological sites and resources,
Includes action to recover and preserve
artifacts, preserve historic properties and
minimize harm to National Historic
Landmarks.

Will be applicable if wetland areas are present ™
on—site. Remedial actions will be designed to
minimize impacts to wetland areas.

Will be applicable if endangered species are
identified on~—site.

Will be applicable if significant scientific,
prehistoric, historic or archaeological resources
exist at the site.




TABLE 4~ 14(continued)

FEDERAL LOCATION-SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-3 — EXTRACTION/TREATMENT/DISCHARGE
INCLUDING OPTIONS GW-3A THROUGH GW-3D
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC DAVISVILLE

STATE
Woetlands— — :
Rhode Island Wetlands Laws Applicable Defines and establishes provisions for the Will be applicable if wetland areas are present
(RIGL 2—-1-18 et seq.); Rhode protection of swamps, marshes and other on—site.
Island Department of - freshwater wetlands in the state, Actions
Environmental Management required to prevent the undesirable
Rules Governingthe - o drainage, excavation, filling, alteration,
Enforcement of the Fresh— encroachment or any other form of
water Wetlands Act — As .disturbance or destruction to a wetland,

Amended, Dec. 21, 1986.

Wellhead Protection Areas——

Rl Water Pollution Control To be determined Specific requirements for delineating and While the refined wellhead protection area for a
Act; Rl Rules and refining wellhead protection areas. proposed water supply well, if constructed, does
Regulations for Groundwater ) not encompass Site 10, its proximity to the site
Quality - may require continued monitoring of pumping

rates and capture zones. Ground water
remediation would be conducted in accordance
with these regulations.




TABLE 4-15

FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-3 — EXTRACTION/TREATMENT/DISCHARGE
INCLUDING OPTIONS GW-3A THROUGH GW-3D
SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

FEDERAL
Discharge

On-—site/
Off—site
Treatment/
Disposal

Clean Water Act (40 CFR
122~125)

National Pollutant Discharge
Elimination System (NPDES)
Permit Requirements

Applicable

Resource Conservation and
Recovery Act (RCRA) (40 CFR
262) Generator Requirements for
Manifesting Waste for Off—Site
Disposat

Applicable

RCRA (40 CFR 264)
Subpart |

Use and Management of
Containers

Applicable

RCRA (40 CFR 263)
Transporter Requirements
for Off—Site Disposal

Applicable

RCRA (40 CFR 268)
Land Disposal Restrictions

Applicable

Hazardous Materials
Transportation Act (49 CFR 170,
171) Rules for Transportation of
Hazardous Materials

Applicable

Permits contain applicable effluent
standards (i.e., technology—based and/or
water quality—based), monitoring
requirements, and standards and special
conditions for discharge.

Standards for maﬁifestlng, marking and
recording off—site hazardous waste
shipments for treatment/disposal.

Outlines use and management
standards applicable to owners and
operators of all hazardous waste
facilities that store containers of
hazardous waste.

Standards for transporters of hazardous
waste materials.

" |dentifies hazardous wastes that are

restricted from land disposal and sets
treatment standards for restricted wastes.

Procedures for packaging, labelling,
manifesting, and off-site transport of
hazardous materials.

Discharges of treated water to surface waters
will meet these requirements.

If treatment system by— product requires
off—site disposal/treatment as a hazardous
waste, generator requirements will be followed.

Remedial actions which require storage of
hazardous waste in containers will comply
with these requirements.

If treatment system by— product requires
off—site disposal/treatment as a hazardous
waste, transporter requirements will be
followed.

If treatment system by— product requires
off—site disposal as a hazardous waste, land
disposal restrictions will be followed.

If treatment system by— product is determined
to be hazardous, transport procedures will be i
followed.




TABLE 4-15(continued)

FEDERAL AND STATE ACTION-SPECIFIC ARARs AND TBCs
ALTERNATIVE GW-3 — EXTRACTION/TREATMENT/DISCHARGE
INCLUDING OPTIONS GW~-3A THROUGH GW-3D
SITE 10 — CAMP FOGARTY DISPOSAL AREA

NCBC DAVISVILLE

STATE
Discharge

On-—site/
Off—site-
Disposal/
Treatment

R! Water Pollution Control
Act

* Rl Water Quality Regulations Applicable
for Water Pollution Control
(RIGL 46—12 et seq.)
RI Water Quality Standards

¢ Regulations for the Applicable

Ri Pollutant Discharge
Elimination Systems
(RIGL 4612 ot s6q.)

Rl Hazardous Waste Management  Applicable
Act of 1978 (RIGL 23-19.1 et seq.)
* Hazardous Waste Management

Rules and Regulations

* Rules and Regulations for the
Investigation and Remediation
of Hazardous Material
Releases (Site Remediation
Regulations)

Applicable

Rl Hazardous Substance Applicable

. Community Right to Know Act

(RIGL, Title 23, Chapter 24.4)
Public Right—to—Know
Requirements

Rl Refuse Disposal Law
Rules and Regutlation for
Solid Waste Management
Facilities

Applicable

Establishes general requirements and
effluent limits for discharge to area waters,

Permits contain applicable effluent
standards (i.e., technology—based and/or
water quality—based), monitoring
requirements, and standards and special
conditions for discharge.

Rules and regulations for hazardous
waste generation, transportation, treatment,
storage, and disposal.

Rules and regulations for the
investigation and remediation
of releases of hazardous materials,

Establishes rules for the public's right—to—
know concerning hazardous waste storage
and transportation,

Rules and regulations for solid waste
management facilities.

Discharges of treated water to area surface
water will meet these requirements.

- Discharges of treated water to area surface

water will meet these requirements.

if treatment system by— product is determined
to be hazardous, these rules will be followed.

Remedial systems will be designed and operated
in accordance with these requirements.

These rules will be followed if treatment system
by— product requires management as a
hazardous waste. )

These rules will be followed if treatment system
by- product requires management as a solid

waste.




TABLE 4-16

COMPARISON AMONG GROUND WATER ALTERNATIVES

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION

COMPARISON OF OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative GW—1 — No Action

Alternative GW-2 — Limited Action

Alternative GW—3 — Extraction/Treatment/
Discharge

Option GW-3A — Ground Water Extraction
via Extraction Wells

Option GW-3B - Precipitation
Inorganic Treatment

Option GW-3C — lon Exchange
Inorganic Treatment

Option GW-3D - Discharge to Surface Water

Least protective alternative; Does not limit future potable use of ground water and does not monitor
ground water quality; Does not present any short—term impacts; Does not meet remedial response
objectives

Provides protection of human health by limiting potential future exposures to Inorganfcs in ground water
through the institutional controls limiting potable ground water use and through the implementation of
ground water monitoring to identify potential off—site ground water quality impacts; Does not provide
compliance with drinking water standards through treatment; however, would prevent the development of
a ground water ingestion exposure pathway; Uses institutional controls to meet remedial action objectives

Provides active treatment to reduce potential future risks to human health associated with ground water
ingestion; Would comply with chemical—specific, location—specific, and action—specific ARARs; Some
increased short—term risks would result during implementation; Would be effective in the long—~term as
long as the treatment system Is operational but permanence is not ensured

Provides protection of the environment and human health by limiting potential ground water migration
and by removing ground water for treatment; Would comply with applicable ARARs; Minimal
short—term risks would result during implementation; Would be effective in the long—term

Provides protection of the environment and human health through treatment of inorganic
- contaminants in ground water; Would comply with applicable ARARs; Some increased short—term
risks would result during implementation due to residual handling; Would be effective in the long—term

Provides protection of the envionment and human health through treatment of inorganic contaminants
in ground water; Would comply with applicable ARARs; Some increased short—term risks would result
during implementation due o regenerant and residual handling; Would be effective in the long—term

Provides protection of the environment and human health when combined with ground water
extraction and treatment, Would comply with applicable ARARs; Minimal short—term risks
would result during implementation; Would be effective in the long—term




TABLE 4-17
COMPARISON AMONG GROUND WATER ALTERNATIVES
COMPLIANCE WITH ARARS
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC - DAVISVILLE, RI

ACTION

CHEMICAL-SPECIFIC

LOCATION-SPECIFIC

ACTION-SPECIFIC

Alternative GW—1 — No Action
Alternative GW—2 — Limited Action

Alternative GW—3 — Extraction/Treatment/
' Discharge

Option GW-3A — Ground Water Extraction
via Extraction Wells

Option GW-3B - Precipitation
Inorganic Treatment

Option GW-3C — lon Exchange
Inorganic Treatment

Option GW-3D — Discharge to Surface Water

Does not meet criteria

Does not meet criteria

Treatment would meet criteria

Meets criteria by capturing
contaminants that exceed MCLs and
PRGs

Meets criteria by treating inorganic

" contaminants that exceed MCLs and

PRGs

Meets criteria by treating inorganic
contaminants that exceed MCLs and
PRGs

Water quality of the treatment process
effluent would be required to meet
ambient water quality criteria

Five—year reviews would require
consideration of nearby production
well pumping rates and capture zones

Monitoring activities would comply with

location—specific criteria

Extraction/Treatment/Discharge
systems would comply with
location—specific criteria

Installation would comply with
location—specific criteria

Construction would be conducted in
accordance with location—specific
criteria

Construction would be conducted in
accordance with location—specific
criteria

Construction would be conducted in
accordance with location—specific
criteria

Not applicable

Monitoring would comply with RIDEM's
Rules and Regulations for Ground
Water Quality ’

Extraction/Treatment/Discharge
systems would comply with
action—specific criteria

Would be implemented in compliance
with RIDEM Site Remediation
Regulations

Treatment system operation would
comply with applicable criteria;
Off—site disposal of sludge would
require hazardous waste
characterization and compliance with
either hazardous or non—hazardous
waste management regulations

Treatment system operation would
comply with applicable criteria;
Off—site disposal of backwash from the
treatment system would require
hazardous waste characterization and
compliance with either hazardous or
non—hazardous waste management
regulations

Would comply with criteria applicable
to surface water discharge




TABLE 4-18
COMPARISON AMONG GROUND WATER ALTERNATIVES
LONG-TERM EFFECTIVENESS AND PERMANENCE
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION COMPARISON OF LONG~TERM EFFECTIVENESS AND PERMANENCE

Alternative GW—1 — No Action Effective in the long—term provided ground water is not used as a drinking water supply; Provides no
long—term monitoring of ground water quality, Requires five—year reviews

Alternative GW—2 — Limited Action Effective in minimizing the long—term risks associated with the potential construction and use of an
on-site well as a source of drinking water; Monitoring program provides a means of monitoring potential
changes in ground water quality or potential contaminant migration and off—site impacts; Requires
five—year reviows

Alternative GW-3 — Extraction/Treatment/ Treatment effective in treating lead and manganese and in preventing off—site migration of contaminants
Discharge during operation; Permanent contaminant reduction would not necessarily result if ground water treatment
is discontinued in the future; Requires long—term maintenance; Requires five —year reviews

Option GW~3A — Ground Water Extraction 'Provides an effective and reliable means of extracting ground water; Well—proven in performance and
- via Extraction Wells can function with minimal maintenance
Option GW-3B - Precipitation Effective in the removal of inorganics from the wastestream; long—term risks associated with the
Inorganic Treatment residuals of ground water treatment would be relatively small; Sludge produced will require hazardous

waste characterization and appropriate disposal; Long—term operation and maintenance of the
treatment system is expected to pose no significant difficulties

Option GW-3C - lon Exchange Effective in the removal of most inorganics from the wastestream; long—term risks associated with the
Inorganic Treatment residuals of ground water treatment would be relatively small; Residual backwash produced will
require hazardous waste characterization and appropriate disposal; Long—term operation and
maintenance of the treatment system Is expected to pose no significant difficulties

Option GW~-3D - Discharge to Surface Water Long-term risks associated with discharge to surface water will be minimal, provided treatment
‘ system is operating properly; Long—term operation and maintenance of discharge piping is not

expected to pose any major technical problems; Requires long—term monitoring of the quality of

discharged water :




: TABLE 4-19
COMPARISON AMONG GROUND WATER ALTERNATIVES
REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION COMPARISON OF REDUCTION IN TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT
Alternative GW—-1 — No Action Provides no reduction in toxicity, mobility or volume through treatment
Alternative GW—2 — Limited Action Provides no reduction in toxicity, mobility or volume through treatment
Alternative GW-3 — Extraction/Treatment/ Provides a reduction in toxicity, mobility and volume through treatment
Discharge
Option GW-3A -~ Ground Water Extraction Ground water extraction does not provide treatment but would be combined with a treatment option;
via Extraction Wells Reduces the potential mobility of contaminated ground water
Option GW-3B - Precipitation Provides a reduction in the toxicity of identified inorganic contaminants through treatment; Volume of
Inorganic Treatment . contaminated media is reduced through removal of contaminants from the ground water and

subsequent production of a concentrated sludge residual

Option GW-3C — lon Exchange : Provides a reduction in the toxicity of identified inorganic contaminants through treatment; Volume of
Inorganic Treatment contaminated media is reduced through removal of contaminants from the ground water and
: subsequent production of a concentrated residual backwash

Option GW-3D — Discharge to Surface Water ' ‘Not expected to significantly affect the extraction or treatment system; therefore, it has little impacton
the toxicity, mobility, or volume of contamination




, TABLE 4-20
COMPARISON AMONG GROUND WATER ALTERNATIVES
SHORT-TERM EFFECTIVENESS
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, R

ACTION

COMPARISON OF SHORT-TERM EFFECTIVENESS

Alternative GW—1 — No Action

Alternative GW -2 — Limited Action

Alternative GW -3 ~ Extraction/Treatment/
Discharge

Option GW-3A — Ground Water Extraction
via Extraction Wells

Option GW-3B - Precipitation
) Inorganic Treatment

Option GW-3C - lon Exchange
Inorganic Treatment

Option GW-3D — Discharge to Surface Water

No remedial activities conducted; Therefore, no short—term risks result; Five —year reviews would provide
~ the only means of ensuring compliance with remedial action objectives

Implementation of deed restrictions would result in no short—term risks; Implementation of the
monitoring program would have minimal short—term adverse impacts based on the use of existing
waells for ground water monitoring purposes; Would meet remedial response objectives related to
preventing ingestion of contaminated ground water by preventing on—site potable well Installation and
providing ground water monitoring to assess potential off—site migration

No significant risks to on—site workers or off—site risks are anticipated; Degree of short—-term risk would
be dependent upon the individual options employed; Remedial response objectives would be achieved
during operation of the treatment system but may not be maintained if treatment Is discontinued

Presents minimal short—term risks to on-—site workers and would not be expected to result in any
increased off—site risks to human health or the environment; Easily implemented within a minimal time
frame

No significant short—term risks to workers are expected; Major operation and maintenance activities
associated with chemical precipitation include maintenance of chemical supplies and sludge
handling; No significant added risks to the adjacent community or the environment are anticipated as
a result of treatment system installation or operation )
No significant short—term risks to workers are expected; Major operation and maintenance activities
associated with ion exchange include maintenance of chemical supplies and backwash handling; No
significant added risks to the adjacent community or the environment are anticipated as a result of
treatment system installation or operation

Short—term risks to workers assoclated with the construction of discharge piping would not be
significant; Maintenance of the system will require maintenance of the piping and discharge
monitoring; No added risks to the adjacent community or the environment are anticipated




TABLE 4-21
COMPARISON AMONG GROUND WATER ALTERNATIVES
IMPLEMENTABILITY
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

ACTION

COMPARISON OF IMPLEMENTABILITY

Alternative GW—1 — No Action
Altemative GW—2 — Limited Action
Altemative GW—3 — Extraction/Treatment/
Discharge
Option GW-3A — Ground Water Extraction

via Extraction Wells

Option GW-3B — Precipitation
: Inorganic Treatment

Option GW-3C - lon Exchange
Inorganic Treatment

Option GW-3D - Discharge to Surface Water

Requires no implementation other than five—year reviews; Would not limit the implementation of
other remedial actions '

A mechanism to ensure the iImplementation of deed restrictions would have to be established should the
U.S. Army ever excess the site; The prohibition of future instalfation of on—site potable welis would not be
expected to impact the present use of the site; Implementation of this altemative would not limit the
implementation of future remedial actions

Relatively easy to implement; Technical implementability would be dependentupon the individual alternative
options selected; Some treatment technologies are more easily implemented than others; Services and
materials should be readily available for the implementation of all options

Implementation ofa ground water extraction system is expected to be good; Materials and services are
readily available; Minimal technical or administrative obstacles to implementation would be anticipated

Easily implemented; Startup is not expected to result in unanticipated technical problems;
Implementation is not expected to impact the implementation of any future remedial actions; Operational
activities include maintenance of chemical suplies and sludge handling; Administrative feasibility is also
expected to be good

Implementation of an ion exchange treatment system is expected to be good; Treatment units are

widely available and easily constructed; Implementation of an ion exchange system will not impact the
“implementation of future remedial actions; Operational activities include regeneration of the resin material
and handling of residual backwash; Administrative feasilbility is also expected to be good

Technical implementation of a discharge to surface water system Is good; Continued monitoring of the
discharged water quality will be required; Administrative feasibility of discharging treated ground water
to surface water depends on the treatment system’s ability to meet surface water discharge criterla




TABLE 4—-22
COMPARISON AMONG GROUND WATER ALTERNATIVES
COST
SITE 10 — CAMP FOGARTY DISPOSAL AREA
NCBC — DAVISVILLE, RI

. (1) @
TOTAL CAPITAL ANNUAL PRESENT WORTH TOTAL
ACTION CosT O&M COST O&M COST PRESENT WORTH
. _ ‘ ®
Alternative GW—1 — No Action . = - - Nominal
Alt rnative GW—2 — Limited Action - $8,300 $130,000 $150,000
Alt mative GW-3 — Extraction/Treatment/ J— , -- -— --
Discharge -
Option GW—-3A — Ground Water Extraction $49,000 : —— - $58,000
via Extraction Wells
Option GW-3B — Precipitation $150,000 $54,000 $830,000 $1,200,000
Inorganic Treatment '
Option GW-3C — lon Exchange $230,000 ' $13,000 $200,000 . $520,000
Inorganic Treatment .
Option GW-3D — Discharge to Surface Water ' $6,600 $7,400 $110,000 $150,000
(1) — Based on 5% discount rate ' _ h

(2) — Includes 20% contingency on all components

(3) — The only cost associated with the implementation of Altemative GW—1 would be that associated with conducting flve—year reviews of the no
action decision. Deed restrictions would be implemented under the base closure property transfer process.



TABLE 4-23
o ; COST SENSITIVITY ANALYSIS
— SITE 10 — CAMP FOGARTY DISPOSAL AREA

Discount Factor Lﬂ 10% ‘ . 3%

(3% — 10%) S-2 $18,000 $21,500
Ground Water '
GW-2 $94,000 $195,000
GW-3A : $58,000 $58,000
GW-3B $795,000 $1,450,000
GW-3C $425,000 $590,000
GW-3D $92,000 $183,000
Remediation Period Ground Water 15 yrs 40 yrs
(15 yrs — 40 yrs) GW-3A ‘ $58,000 $58,000
: GW-3B : $855,000 $1,295,000

iy GW-3C v $440,000 $550,000
‘ GW-3D $101,000 $161,000
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APPENDIX A

IDENTIFICATION OF POTENTIAL APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

A.1 Introduction _

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and ‘Reauthorization Act (SARA, 1986),
and the NCP (1990), recluirés that all remedial response actioris.attain or exceed, applicable or
relevant and appropriate requiremenis of Federal and more stringent promulgated requirements
of State environmental statute(s). The NCP defines applicable requirements as "those cleanup
standards, standards of control, other substantive environmental protection requirements or
91iteria, or limitations promulgated under federal environmental or state environmental facility
siting law that specifically address a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstances found at a CERCLA site.”" Relevant and appropriate
requirements are defined in the NCP 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 haiardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at the CERCLA site, address
problems or situations sufficiently similar to those encountered at the CERCLA site that their
use is well suited to the particular site."

To-Be-Considered materials (TBCs) are non-promulgated advisories or guidance issued
by federal or state government that are not legally binding and do not have the status of potential
ARARs. However, in many circumstances TBCs may be considered along with ARARs in
determining the necessary level of cleanup for protection of health or the environment.

Current EPA CERCLA guidance calls for a preliminary identification of potential ARARS
during the RI scoping phase to assist in the initial identification of remedial alternatives. Early
identification also facilitates communications with support agencies to evaluate ARARs, and may
help planning of field activities. Because of the iterative nature of the RI/FS process, ARAR
identification continues throughout the RI/FS as better understanding is gained of the site

conditions, site contaminants, and remedial action alternatives. Findings of the Phase I RI aided
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in fhe selection of ARARSs as presented in Volume I of the Phase II RI/FS Work Plan (TRC,
1992). ARARSs were further evaluated in the Initial Screening of Alternatives Report (TRC,
1993). This section revisits the information provided in that report, updating it on the basis of
the specific information related to Site 10, as addressed herein, as well as on the basis of
evolving regulatory requirements.

ARARs méy be categorized as: 1) chemical-specific requirements, which may define
acceptable exposure levels and, therefore, be used in establishing preliminary remediation goals;
2) location-specific requirements, which may set restrictions on activities within specific
locations such as coastal areas or wetlands; and 3) performance, design or other action-specific
requirements, which may set controls or restrictions for particular treatment and disposal
activities related to the management of hazardous wastes. =~ The ddcuments "CERCLA
Compliance With Other Laws Manual" (USEPA, 1988), and "CERCLA Compliance with Other
Laws Manual: Part Il. Clean Air Act and Other Environmental Statutes and State
Requirements” (USEPA, 1989), contain detailed information on identifying and complying with
ARARs. In addition, Risk Assessment Guidance for Superfund: Volume I - Human Health

Evaluation Manual (Part B, Development of Risk-based Pré]iminggg Remediation Goals), Interim
(USEPA, 1991) provides guidance on the use of ARARs for the development of preliminary

remediation goals (PRGS).

A.2 Approach ' _
This evaluation focuses on the identification of potential chemical-specific ARARs/TBCs

which will guide the development of PRGs at Site 10. Preliminary location-specific and action-
specific ARARs/TBCs are also evaluated herein, but are further évaluated with respect to the
individual remedial alternatives in the detailed alternative analysis portion of this report.

To determine the chemical-specific requﬁements which may be applicable to remediation
at Site 10 (i.e., to identify preliminary remediation goalé (PRGs) and chemical-specific ARARSs
which may be applicable to certain remedial actions), an evaluation of federal and State of Rhode
Island chemical-specific ARARs was conducted.- Those federal and state chemical-specific
ARARs considered to potentially be applicable or relevant and appropriate to the development
of PRGs at Site 10 have been compiled, as presented in Tables A-1 and A-2.
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A.3  Potential Federal Chemical-Specific ARARs/TBCs
- Potential federal chemical-specific ARARS and TBC criteria are presented in Table A-1.

Chemical-specific ARARs/TBCs which may be applicable to the development of preliminary
remediation goals for the various media at the site are addressed by media below. Following
this discussion is a presentation of potential chemical-specific ARARs/TBCs which may be

considered in the evaluation of specific remedial actions at the site.

A.3.1 Ground Water

Ground water at Camp Fogarty is not a current source of drinking water although ground
water'at Site 10 is classified as GAA-NA, which indicates that the site is located in a non-
attainment (NA) area where groﬁild water resources are otherwise suitable for public drinking
water without treatment. The goal for non-attainmént areas is restoration to a quality consistent

with the classification. Risk Assessment Guidance for Superfund: Volume I - Human Health

Evaluation Mémual (Part B, Dévelopment of Risk-based Preliminary Remediation Goals), Interim .

(USEPA, 1991) provides guidance on the development of PRGs for groimd water. Safe
Drinking Water Act (SDWA) maximum contaminant levels (MCLs), non-zero max1mum
contaminant level goals (MCLGs), and state drinking water standards are common ARARs and
therefore PRGs for ground water that is a current or potential source of drinking water. Based
on the site’s ground water classification, MCLs, MCLGs and state drinking water standards are
considered to be relevant and appropriate to Site 10. Where MCLs, MCLGs and state drinking
water standards are unavailable for a particular ground water contaminant, USEPA Risk
Reference Doses, Lifetime Health Advisories and Human Health Assessment Group Cancer
Slope Factors will be used to develop risk-based PRGs.

A.3.2 Soils

“ The Toxic Substances Control Act provides PCB cleanup levels for solid surfaces and
soils where spills occurred after May 4, 1987. These levels may be relevant and apprbpriate
to the evaluation of any PCB contamination in Site 10 soils. USEPA Guidance on Remedial
Actions for Superfund Sites with PCB Contamination (OSWER Directive 9355.4-02) will also

be considered with respect to the evaluation of any PCB contamination in Site 10 soils. In
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. addition, the Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites
(OSWER Directive 9355.4-02) will represent TBC criteria for lead in soils.

A.3.3 Chemical-Specific ARARs Potentially Applicable to Remedial Actions
Chemical-specific federal ARARs/TBCs which are applicable to the implementation of

certain remedial actions include Ambient Water Quality Criteria (AWQC) and Effluent
Discharge Limitations, both promulgated under the Clean Water Act, which represent potential -
chemical-specific ARARs for alternatives which involve discharges to surface waters.

‘The Toxicity Characteristic Leachate Parameter (TCLP) maximum concentrations (40
CFR 261.24) and the land disposal restrictions (40 CFR 268) present chemical-specific criteria
which will be applicable to any action which requires a hazardous waste determination and
disposal option evaluation. _

Sections of the Clean Air Act which establish maximum concentrations for particulates
and fugitive dust emissions, emissions limitations for new sources, and emissions limitations for
hazardous air pollutants, will be considered potential chemical-specific ARARs for remedial

alternatives which impact ambient air.

A.4 Potential Rhode Island Chemical-Specific ARARs/TBCs

A.4.1 Ground Water '

Potential Rhode Island chemical-specific ARARs and TBC criteria are presented in Table
A-2. As discussed in Section A.3.1, based on the site’s GAA-NA ground water classification,
* Rhode Island Public Drinking Water Regulations are considered to be relevant and appropriate.

A.4.2 Soil

Rhode Island’s Rules and Regulations for Solid Waste Management Facilities define solid
wastes as including wastes which contain a concentration of 10 ppm or greater PCBs. The Rules
and Regulations for Hazardous Waste Management define Type 6 - extremely hazardous waste
as including wastes which contain a concentration of 50 ppm or greater PCBs. These regulations

may be relevant and appropriate to the evaluation of soil PCB contaminant levels at Site 10.
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RIDEM and the Rhode Island Department of Health-Risk Assessment consider a safe lead level
in soil (total) as under 300 ppm, a TBC in the identification of PRGs at Site 10.

A.4.3 Chemical-Specific ARARs Potentially Applicable to Remedial Actions

Chemical-specific ARARs/TBCs which may be applicable to the implementation of
certain remedial actions include the Rhode Island Water Quality Standards, established under the
RI Water Pollution Control Law (RIGL, Title 46, Chapter 12), which wﬂl be applicable to
remedial actiohs which involve discharges to surface water. The RI Clean Air Act (RI Title 23,
Chapter 23) establishes maximum ambient levels for criteria pollutants under the Air Pollution
Control Regulation Standards. These levels constitute potential chemical-specific ARARSs for

remedial alternatives which emit pollutants into the air.

A.5 - Potential Location-Specific ARARsS/TBCs

A site’s location is a fundamental determinant of its impact on human health and the
environment. Location-specific ARARs are restrictions placed on the concentrations of
hazardous substances or the conduct of activities solely because they are in a specific location
(USEPA, 1988).

A.5.1 Potential Federal I ocation-Specific ARARs/TBCs
Federal location-specific ARARs and TBCs identified as being potentially applicable to
Site 10 are listed in Table A-3.

No formal wetlands delineation has been completed at Site 10, although depressions are
present on site in which the collection of runoff during rain events has been observed.
Therefore, wetlands/water resources regulations, including Executive Orders 11988 and 11990,
Statement of Proceedings of Floodplain Management and Wetlands Protection, may potentially
apply to remedial actions conducted on-site. The nearest wetlands identified on the USGS
Compton and East Greenwich quadrangles are located approximately 2,000 feet east and
southeast of Site 10. ‘

The Endangered Specieé Act of 1973, which restricts activities in areas inhabited by
registered end