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EXECUTIVE SUMMARY

Under the Navy's Installation Restoration Program and in accordance with

‘the requirements of the Compréhensive Environmental Response, Compensation and

Liability Act (CERCLA) as _amended by the Superfund Amendments and
Reauthorization Act (SARA), a Remedial investigation/reasibility Study is
being conducted for the Naval Construction Battalion Center locafed in North
Kingstown, Rhode Island (referred to as NCBC-Davisville). Included herein is
the Phase I Feasibility Study for the following groups of sites at fhe
NCBC-Davisville facility: |
e Group I Sites
— Site 05 - Transformer QOil Disposal Area
- Site 06 - Solvent Disposal Area

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

~ & Group II Sites
- Site 08 - DPDO Film Processing Disposal Area

¢ Group III Sites
- Site 12 - Building 316, DPDO Transformer Oil Spill Area
- Site 14 - Building 38, Transformer Oil Leak Area

e Group VI Sites
— Site 10 - Camp Fogarty Disposal Area
The remaining sites at the NCBC-Davisville facility will be addressed within a
separate Phase I Feasibility Study. all Feasibility Study site locations are
indicated in Figure ES-1.

The Feasibility Studies for the NCBC-Davisville sites are being performed
in a phased manner. The Phase I Feasibility Studies are organized as foilows:
e Information gained through previous investigations, including the

Phase I Remedial Investigation is summarized;
e Existing site contamination information is compared to Applicable
or Relevant and Appropriate Requirements (ARARs), To-Be-Considered

criteria (TBCs), and calculated risk-based cleanup levels based on
future residential use:;
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Remedial response objectives are developed:
General response actions are identified:;

¢ Remedial technologies and process options are screened;

® Remedial alternatives are developed;
Remedial alternatives are evaluated individually and comparatively
on the basis of effectiveness, implementability, and cost:; and

e Remedial alternatives which do not offer significant advantages
over comparable alternatives are screened from further analysis.

A Phase II Feasibility Study, presenting a detailed analysis of remedial
alternatives, will be conducted at a later date incorporating Phase II

Remedial Investigation results, as available.

The Phase I Feasibility Study efforts are summarized on the following

pages individually for each group of sites.

ES-2



GROUP I SITES

SITE 05 - TRANSFORMER OIL DISPOSAL AREA,
SITE 06 - SOLVENT DISPOSAL AREA, AND
SITE 13 - DISPOSAL AREA NORTHWEST

- Site 05 - Transformer Oil Disposal Area

Site 05 consists of an approximétely 1,500 square foot area located east
of Building 37, adjacent to Camp Avenue and just outside of the NCBC fence
line. In 1968 or 1969, approximately 30 gallons of o0il containing

. polychlorinated biphenyls (PCBs) were reportedly drained from a transformer

and poured -onto the ground at this site. While a soil sample collected in
1984 by the Navy contained 6 parts per million (ppm) of PCBs, subsequent
surface and near surface soil sampling has not detécted significant levels of
PCBs. Polynuclear aromatic hydrocarbons (PAHs), pesticides and inorganics
have been identified in the site soils, Current and future carcinogenic risks
due to exposures to site soils are estimated to range from 2.28 x 10-7 to 7.5
x 1072 based on worst case and most probable case exposure scenarios. These’
risk values are driven by arsenic, beryllium and PAHs. Non-cancer risk
estimates for soil exposures were within the acceptable limit. No ground
water investigation has been conducted at this site.

Site 06 — Solvent Disposal Area

Site 06 is a flat grassy area located between Buildings 67 and 38 and
covering roughly a quarter of an acre in area. From 1970 to 1972, waste
chlorinated hydrocarbon solvents were reportedly drained in this area, with an
estimated total.disposal volume of 1,750 gallons. Studies conducted at the
site have included the sampling of surface and subsurface soils as well as
ground water sampling from three monitoring wells ‘located at the site:
Contaminants detected in 'site soils include volatile organic compounds (VCCs),
semi-volatile organic compounds (SVOCs) and inorganics. Inorganics were the
only contaminants detected in ground water samples. Current and future
carcinogenic risks due to exposures to site soils are estimated to range from
3.93 x 108 to 7.99 x 10~/ based on worst case and most probable case exposure
scenarios, with PAHs driving the risk values. Worst—-case ground water
ingestion cancer risks were on the order of 1.10 x 1073, with arsenic and
beryllium driving the risk estimate. Non-cancer risk estimates were less than
the acceptable limit except for the worst-case childhood ingestion of ground
water scenario, where manganese drives the calculated hazard index ratio.

Site 13 - Disposal Area Northwest

Site 13 is approximately 6 acres in size, bounded on three sides by
roads. Three catch basins are located within the site area. From 1945 to
1955, this area was reportedly used for vehicle storage and the disposal of
approximately 300 gallons of waste oils per month. Studies conducted at the
site have included the sampling of surface and subsurface soils, sediments
from on-site catch basins, and ground water from the four on-site monitoring
wells. Contaminants detected in site soils include VOCs, SVOCs, PCBs,
pesticides and inorganics. The contaminants detected in site soils and catch
basin sediment samples at the highest levels were PCBs. SVOCs and inorganics
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were detected in ground water samples. Current carcinogenic risks due to
exposures to site soils are estimated at 2.53 x 10~3 for the worst case
exposure scenario, with PCBs driving the risk value. Worst-case ground water
ingestion cancer risks were on the order of 3.93 x 10~3, with arsenic and
beryllium driving the risk estimate. Non-cancer risk estimates exceeded the
acceptable limit under both current use and future use scenarios based on PCB
levels in site soils and ingestion of inorgdnics in ground water.

Comparison of Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup Levels

Soil

PCBs were detected at Sites 05 and 13 in surface soils at levels exceeding
the historic RIDEM cleanup standard of 1 ppm. When compared to the proposed
RIDEM defined release level and TSCA cleanup standard for unrestricted areas
of 10 ppm for PCBs, only Site 13 exhibits surface soil concentrations which
‘exceed the 10 ppm value. At Site 05, risk-based cleanup levels for PAHs were
.exceeded and at Site 13, the risk-based cleanup level for arsenic was

exceeded. However, reasonable maximum risks for future soil exposures at both

Sites 05 and 13 fall within the acceptable carcinogenic risk range of 1 x 1074
to 1 x 107® for remedial actions at Superfund sites.

Ground Water

Inorganics were detected at Sites 06 and 13 in ground water samples at
levels exceeding MCLs, federal action levels or secondary MCLs. At Sites 06
and 13, manganese was detected at levels exceeding risk-based cleanup levels,
while at Site 13, bis(2-ethylhexyl)phthalate was also detected at a level
exceeding risk-based cleanup levels. '

Remedial Response Objectiveé

The following remedial response objectives were developed for soil and
ground water at the Group I sites:

Soil

e Minimize current and future exposures to surficial soil
contaminants at 1levels which exceed ARARs/TBCs or which pose
unacceptable risks to human health and the environment; and

e Minimize off-site migration of surface soil contaminants.

Ground Water

e Prevent exposure, due to ground water ingestion, to contaminants
at levels exceeding acceptable ARARs/TBCs or which pose
unacceptable risks to human health and the environment; and

e Minimize migration of ground water contaminants.

Development of Remedial Alternatives

With the remedial. response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
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and associated process options were ‘screened. Based on the lack of soil
contaminants at Site 06 at levels exceeding ARARs/TBCs or risk-based cleanup
levels, remediation of soils at Site 06 was not evaluated. Two soil remedial
scenarios were evaluated for Sites 05 and 13. If the sites were remediated to
meet ARARs/TBCs and risk-based cleanup levels, both sites would require
remediation. If the sites were remediated to meet only ARARs/TBCs (remaining
risk levels would fall within the acceptable range for remedial actions), only
Site 13 would require remediation.

With respect to ground water contamination, in evaluating the extent of
ground water contamination at Sites 06 and 13, it was determined that
sufficient information does not exist to allow for an analysis of appropriate
ground water extraction, treatment or discharge alternatives at this time.
Therefore, ground water at Sites 06 and 13 will be addressed as a separate
operable unit upon completion of Phase II remedial investigations at these-
sites. ' ' :

Based on the technology and process option screening, the remedial
alternatives identified in Table ES-1 were developed. The alternatives
include a no action alternative (I-1), a limited action alternative (I-2)
consisting of site fencing and deed restrictions, a containment alternative
(I-3) consisting of a soil cap and deed restrictions, and a disposal/treatment
alternative (I-4) under which three soil disposal/treatment options were
considered. They include off-site landfilling/incineration (Option A),
on-site incineration (Option B) and dechlorination (Option C).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, all of the alternatives and
options were retained for detailed analysis in the Phase II FS. However, the
remedial scenario under which soils would be remediated to meet both
ARARs/TBCs and risk-based cleanup levels for Options A and B of Alternative
I-4 will be screened from further evaluation. The additional cost of
remediating to risk-based cleanup levels (over $1,000,000) does not justify
the decreased carcinogenic risk (from less than 1 x 10’5 to 1 x 107®) which is
achieved. '
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GROUP II -SITES -

SITE -08 — DPDO FILM PROCESSING AREA

Site 08 - DPDO Film Processing Area

Site 08 consists of an approximately 1,600 square foot flat, grassy area
located east of Building 314 at West Davisville. The area is reported to have
received runoff from an adjacent paved area where waste liquids from a silver
recovery process were reported discharged over a six-month period during
1973. A soil sample collected in 1985 contained 0.15 ppm of silver.
Subsequent surface and near surface soil sampling and analysis has identified
the presence of VOCs, PAHs, PCBs, and inorganics in surface or near surface
soils. Future carcinogenic risks due to exposures to site soils are estimated
at 3.14 x 10~ based on the worst case exposure scenario. This risk value is
driven by arsenic, beryllium, PAHs, PCBs and. bis(2-ethylhexyl)phthalate.
Non-cancer risk estimates for soil exposures were within the acceptable
limit. No ground water investigation has been conducted at this site.

Comparison of Soil Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup
Levels . '

PCBs were detected in one Site 08 surface soil sample at a level exceeding
the historic RIDEM cleanup standard of 1 ppm. When .compared to the proposed
RIDEM defined release level and TSCA cleanup standard for unrestricted areas
of 10 ppm for PCBs, however, no exceedances are observed. Risk-based cleanup
levels for PAHs, arsenic and beryllium were also exceeded at Site 08,
However, it should be noted that existing reasonable maximum risks at Sites 08
fall within the acceptable carcinogenic risk range of 1 x 1074 to 1 x 1076 for
remedial actions at Superfund sites.

Remedial Response Objectives

The follo&ing remedial response objectives Qere developed for soil at the
Group II site: _ :

e Minimize current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs or which pose
unacceptable risks to human health and the environment:; and

e Minimize off-site migration of surface soil contaminants.

Development of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two soil remedial scenarios
were evaluated for Site 08: one in which the site would be remediated to meet
ARARs/TBCs and risk-based cleanup levels, and one in which the site would be
~remediated to meet only ARARs/TBCs (remaining risk levels would fall within
the acceptable range for remedial actions).
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‘Based on the technology and process option screening, the remedial

alternatives identified in Table ES-2 were developed. The alternatives

include a no action alternative (II-1), a limited action alternative (II-2)
consisting of site fencing and deed restrictions, a containment alternative
(II-3) consisting of a soil cap and deed restrictions, and a disposal/
treatment alternative (II-4) under which three soil disposal/treatment options

‘were considered. They include off-site landfilling (Option A), off-site

incineration (Option B) and fungal degradation (Option C).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, the incineration treatment option

- was eliminated from further analysis because it provides a similar level of
.site remediation to other disposal/treatment options but at a much greater

cost. The remaining alternatives and options are retained for detailed
analysis in the Phase II FS.
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. GROUP III SITES

SITE 12 - BUILDING 316, DPDO TRANSFORMER SPILL AREA
SITE 14 - BUILDING 38, TRANSFORMER OIL LEAK AREA

Site 12 — Building 316, DPDO Transformer Spill Area

Site 12 is located within Building 316 at West Davisville. In 1977, a
transformer containing PCB o0il was accidentally punctured with a forklift and
the resultant spill area was cleaned up by NCBC-Davisville personnel.
Subsequent sampling indicated the concrete was contaminated with PCBs and a
removal action was implemented in 1991. Confirmation sampling conducted after
the removal was completed indicated that the horizontal extent of PCB

‘contamination is more extensive than originally believed.

Site 14 — Building 38, Transformer-Oil Leak Area

Site 14 is located within Building 38, adjacent to Site 06. In 1981, oil
spillage was noted in a transformer storage area within Building 38. The
resultant spill area is believed to have been cleaned up by NCBC-Davisville
personnel. Subsequent sampling indicated the asphalt surface was contamihated
with PCBs and a removal action was implemented in-1991. Confirmation sampling
conducted after the removal was completed indicated that, as with Building
316, the horizontal extent of PCB contamination is more extensive than
originally believed. '

Comparison of PCB Contaminant Levels to ARARs/TBCs

PCBs were detected in chip samples at Site 12 -at concentrations as great
as 1,200 ppm. At Site 14, chip sample concentrations as great as 150 ppm have
been detected. Therefore, both sites exhibit PCB contamination at levels
exceeding the historic RIDEM cleanup standard of 1 ppm and the proposed RIDEM
defined release level and TSCA cleanup standard for unrestricted areas of 10
ppm for PCBs. One soil sample collected from the previous removal area at

~ Site 14 contained PCBs at 1.6 ppm, which also exceeds the historic RIDEM

cleanup standard.

Remedial Response Objectives

The following remedial response objectives were developed for floor
surface materials at the Group III sites: )

e Prevent exposures to PCB-contaminated surfaces and soil at levels
which exceed ARARs/TBCs.

Deveibpmeﬁt of Remedial Alternatives

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two remedial scenarios were
evaluated for Sites 12 and 14: one in which the sites would be remediated to
meet the historic RIDEM cleanup standard of 1 ppm PCBs, and one in which the
sites would be remediated to meet the 10 ppm proposed RIDEM defined release
level and TSCA cleanup level.
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Based on the technology and process option screening, the remedial
alternatives identified in Table ES-3 were developed. . The alternatives
include a no action alternative (III-1), a limited action alternative (III-2)
consisting of site access and deed restrictions, a containment alternative
(III-3) consisting of sealing of PCB-contaminated surfaces, a disposal

- alternative (III- 4) consisting of removal of contaminated floor surfaces and

soil for disposal off-site at a TSCA-permitted landfill, and a treatment
alternative (III-5) consisting of solvent washing of PCB-contaminated surfaces.

After conducting an initial evaluation of these alternatives on the basis

of effectiveness, implementability and cost, all of the alternatives and
options were retained for detailed analysis in the Phase II FS.

ES-9



GROUP VI SITES

SITE 10 - CAMP FOGARTY DISPOSAL AREA

Site 10 - Camp Fogarty Disposal Area

Site 10 consists of an area within Camp Fogarty, a 347-acre parcel of land
located in East Greenwich, Rhode Island. The study area is located in a
depression west of an active firing range, between the firing range berms and
a steeply rising hill to the west. The ~area is heavily wooded and
-interspersed with meadow areas. Ground water in the area is classified as
GAA-NA. 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 in this area. The rifle bore oils were

reportedly subsequently removed from the site and relocated at NCBC-

Davisville. Rusted empty paint cans, 55-gallon drums and miscellaneous metal
parts are visible on the. site's surface. Surface and near-surface soil
sampling as well as ground water sampling have been conducted at the site.
PAHs and inorganics have been identified in the site soils. Inorganics have
been detected in ground water samples. Current and future carc1nogen1c risks
due to exposures to site soils are estimated to range from 3.33 x 10~7 to 2.63
x 10~® based on worst case and most probable case exposure scenarios. These

risk values are driven by arsenic, beryllium and PAHs. Worst—case ground
water 1ngest10n cancer risks were on the order of 7.17 x 10~%, with arsenic
driving the risk estimate. Non-cancer risk estimates were within the

acceptable'limit for both soil and ground water exposures.

Comparison of Contaminant Levels to ARARs/TBCs and Risk-Based Cleanup Levels

Soil

No soil contaminants were detected at levels exceeding available
ARARs/TBCs. PaHs and beryllium were detected at levels exceeding calculated
risk-based cleanup levels. However, reasonable maximum risks for future soil
'exposure fall within the acceptable carcinogenic risk range of 1 x 1074 to 1 x
10~® for remedial actions at Superfund sites. When the current use scenario
was evaluated, the risks posed by site contaminants were estimated to be less
than 1 x 10-6-

Ground Water
Inorganics were detected at Site 10 in gfound water samples at levels
exceeding MCLs, federal action levels or secondary MCLs. No risk-based

cleanup levels were calculated for Site 10 ground water contaminants.

Remedial Response Objectives

The following remedial response objectives were developed for 5011 and
ground water .at the Group VI site: :
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Soil

e - Minimize current and future exposures to surficial .soil
contaminants at levels which pose "unacceptable risks to human
health and the environment; and

e Minimize off-site migration of surface soil contaminants.

Ground Water

¢ Prevent exposure, due to ground water ingestioh, to contaminants
at levels exceeding acceptable ARARs/TBCs: :

e Minimize migration of ground water contaminants; and
e Restore contaminated ground water for future designated use (GAA).

Development 6f Remedial Alternatives .

With the remedial response objectives in mind, preliminary areas requiring
remediation were estimated, remedial technologies identified, and technologies
and associated process options were screened. Two soil remedial scenarios
were evaluated for Site 10, one in which the site is remediated to meet
ARARS/TBCs and risk-based cleanup levels, and one in which the site is
remediated to meet only ARARs/TBCs (remaining risk levels would fall within
the acceptable range for remedial actions).

In evaluating the extent of ground water contamination at Site 10, it was
determined that, while sufficient information does not exist to allow for a
detailed analysis of ground water extraction, treatment or discharge
alternatives, because the site is in a class GAA area a preliminary evaluation
of ground water remediation is appropriate at this time. Ground water
remediation ~will be addressed in more detail upon completion of Phase II
remedial investigations at this site.

Based on the technology and process option screening, the remedial
alternatives identified in Table ES-4 were developed. The alternatives
include a no action alternative. (VI-1), a limited action alternative (VI-2)
consisting of continued ground water monitoring, site fencing and deed
restrictions, a containment alternative (VI-3) consisting of a soil cap and
deed restrictions with an option for construction of a slurry wall, and an
active restoration alternative (VI-4) under which various soil and ground
water treatment options were considered. They include off-site landfilling
(Option A), soil washing (Option B), ground water extraction (Option C),
ground water treatment using membrane microfiltration (Option D), ground water
treatment using ion exchange (Option E) and discharge of treated ground water
to ground water or to surface water (Option F).

After conducting an initial evaluation of these alternatives on the basis
of effectiveness, implementability and cost, it was determined that the soil
treatment alternatives do not offer a significant reduction in potential risk
to justify their very high cost. If significantly increased soil exposure
risks or contaminant levels exceeding ARARs/TBCs are identified as a result of
Phase 1II remedial investigations, soil treatment options will be
reconsidered. All of the remaining alternatives and options were retained for
detailed analysis in the Phase II FS.
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TABLE ES—1

ALTERNATIVES UNDERGOING PRELIMINARY SCREENING |

SURFACE SOIL/SEDIMENT
GROUP | SITES - SITE 05, 06, 13

Alternative |—1

 NO Action

Alternative 1-2

Limited Action
A. Fencing/Deed Restrictions

Alternative 1-3

Containment
A. Soil Cap/Deed Restrictions

Alternative |—4

Active Restoration

A. Off—Site Landfill/Off—Site Incineration

B. On-Site Incineration
C. Dechlorination




TABLE ES-2 : _

ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
' SURFACE SOIL

GROUP Il SITE — SITE 08 (DPDO FILM PROCESSING AREA)

Alternative 11—1

No Action

Alternative 11-2

Limited Action
A. Fencing/Deed Restrictions

Alternative 113

Containment
A. Soil Cap/Deed Restrictions

Alternative 11— 4

Active Restoration

A. Off—Site Landfill
B. Off—Site Incineration
C. Fungal Degradation




o TABLE ES-3
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
_ BUILDING SURFACES AND SURFACE SOILS
GROUP il SITES ~ SITE 12 (BUILDING 316) AND SITE 14 (BUILDING 38)

Alternative Ill—1

No Action

Alternative llI-2

Limite_d Action
Site Access/Deed Restrictions

Alternative IlI-3

R Containment
Sealing

Alternative Ill—4

Excavation/Treatm ent/Disposal
Removal with Off—Site Disposal/Incineration

Alternative {lI—5

- Treatment

Solvent Washing




TABLE ES-4 :
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL/GROUND WATER
GROUP VI SITE — SITE 10 (CAMP FOGARTY DISPOSAL AREA)

Surface Soil Ground Water
Alternative VI—1 Alternative VI—1
No Action No Action
Alternative Vi—2 . _ Alternative VI-2
Limited Action | Limited Action
A. Fencing/Deed Restrictions A. Continued Ground Water Monitoring
: B. Deed Restrictions
Alternative VI—3 Alternative Vi—3
Containment Containment
A.SoilCap | A. Slurry Wall
Alternative VI—-4 : ' Alternative VI—4
Active Restoration Active Restoration
A. Off-Site Landfill - - C. Extraction (Extraction Wells or
B. Soil Washing' Interceptor Trench)
D. Membrane Microfiltration
E. lon Exchange .
F. Discharge (to Ground Water or
to Surface Water)
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1.0 INTRODUCTION

TRC Environmental Corporation  (TRC) is conducting ' a ﬁemedial
Investigation/Feasibility Study (§I/FS) at the Naval Construction .Battaiion
Center, located in the ﬁortheast section of the town of North Kingstown, Rhode
Island i(NCBC-Davisville). The RI/fS is being conducted under the Névy's

Installation Restoration Program and in accordance with the requiremeﬁts of

" the Comprehensive Environmental Response, Compensation, and Liabiiity Act

(CERCLA), as amended 'by the Supérfund Amendments and Reauthorization . Act
(SARA). The study is being performed by TRC under Contract N62472-85-C-1026
for NORTHNAVFACENGCOM.

This Feasibility Study. Wiil assess potential remedial technologies
applicablg to - environmental conditions at NCBC-Davisville, as‘ defined by
existing site information. Previous investigations under which envirqnmental
déta have been developed include the foilowing:

e Initial Assessment Study (IAS) (Hart, 1984a):
e Verification Step Report (part of a Confirmation Study) (TRC,

1987); and .
e Phase I RI Draft Final Report (TRC, 1991).

Based on these studies, twelve sites have been identified for which
Feasibility Study efforts are beiné initiated. The site numbefs were assigned
during the IAS ‘and have been retainéd under this investigation for
consistency. These twelve sites have been grouped for the purposes of

preparing Feasibility Studies as follows:

e 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

e Group II Sites*

- Site 08 - DPDO Film Processing Disposal Area

1-1



¢ Group III Sites*

- Site 12 - Building 316, DPDO Transformer 0il Spill Area
- Site 14 — Building 38, Transformer Oil Leak Area

L ‘Group IV Sites

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

e Group V Sites

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

e Group VI Sites*
- Site 10 -~ Camp Fbgarty Disposal Area
e Group VII Sites

- Site 11 - Fire Fighting Training Area

The Phase I Feasibility Study presented hérein addresses the Group I,
Group II, Group III and Group VI siteé, noted above with an asterisk (*). The
remaining groups of sites will be addressed within a separate Phase I
Feasibility Study.

The purpose ofA the Phase I Feasibility Study presented herein is to
identify and evaluate alternativés for mitigating site-related contamination

at the seven Group I, II, III and VI NCBC-Davisville sites and for controlling

the effects of contamination on public health and the environment. By

evaluating remedial solutions selected from the range of technologies
available for site cleanup, a response can.be formulated which is technically
feasible, protects public health and the environment, is cost-effective, and
is consistent with applicable or relevant ‘environmental standards. The
Feasibility Study process was formulated by the U.S. EPA to properly implement
CERCLA. The National 0il and Hazardous Substances Pollution Contingency Plan

(NCP, 40 CFR Part 300) establishes the framework for performing Feasibility

- ) . ek — P~ - - - o s - oy
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Studies. Further definition of the FS process is provided'in the Guidance for

Conducting Remedial Investigations and Feasibility Studies under CERCLA (U.S.
EPA, Interim Final, October 1988). |
Figure 1-1 §rovides a summary of the approach being used in this
investigatibn to formulate appropriate remedial responses for the seven Group
I, II,. III and VI NCBC-Davisville sites. Ihe FS is Seing ‘conducted in
phases.r This Phase I FS report uses the following general report format :

e Introduction/Background Information
e . Agsessment of Appllcable or Relevant and Appropriate Requlrements

(ARARS)
e For each group of sites:

Site-Specific Information

General Response Actions

Identification and Screening of Technologles

- Development and Initial Screening of Alternatives

e References

A Phase II FS report will be prepared subsequent to this document which will

include the detailed analysis of remedial alternatives.

1.1 Site Location and Description

NCBC-Davisville is located in the northeast section of the town of‘Nortﬁ
Kingstown, Rhode Island, approximately 18 miles south of Providence. A site
location map is provided in Figure 1-2. A significant portion bf
NCBC—Davisville is contiguoﬁs with Narragansett Bay. NCBC-Davisville 1is
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. These areas as well as the locations of the individual FS

sites, are noted in Figure 1-3.
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Adjoining ﬁCBC—Davisville's_ boundaty. on thé',south is the decommissioned
Naval Air Station (NAS) Quonset Point that wa§ declared excess to the Navy in
April, 1973. The Quonset Point area is cufrently owned by the Rhode Island
"Port Authority (RIPA) and the Rhode Island Department of Trah;portation
(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 NéBC—Davisville History

| Quonset 'Point was the location. of the first annual encampment of the
Brigade éhode Island Militia inr1893. During World War I, it was designated
for the mobilization and training of trdo;ﬁs and later was the home of the
" Rhode Islaqd Nationgl 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 wefe dredged to create a ship basin and channel.

By 1942, the operations at NAS Quonset Point had expanded into what is now
called NCBC—DaQisville. Land at Da?isville 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 (NCIC), .

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.
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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 D;visville were greatly reduced. In 1980, RIPA purchased NAS
Quonset Point and the two Davisville piers f-rom' the.Navy. Current boundaries
of the NCBC facility are indicated in Figure 1-3. In 1989, the closure of
Davisville was announced, and all operations at Dévisville were phased down to
the present staffing levels for Public ﬁorks, Maintenance, Security and Navy
Peréonnel. Because the future use of most of the facility is unknown, futuré
residential use will be assumed for evaluating preliminary site remediation
levels. Site 10, Camp Fogarty, is proposed to be excessed to the U.S. Army.
Therefore, continuatibn of the current use scenario will also be evaluated for

Site 10.

1.3 History of Facility Response Actions at NCBC-Davisville

1.3.1 Previous Investigations - U.S. Navy

The Navy Assessment and Control of Installation Pollutants (NACIP) Office
awarded Navy Contract No. N62474-83-C-6974 to Fred C. Hart Associates, Inc.

(Hart) to conduct an Initial Assessment Study (IAS) of potentially

" contaminated sites at both NCBC-Davisville and NAS Quonset Point. The IAS

identified a total of 14 potentially contaminated sites ‘at NCBC-Davisville
(Hart, 1984a). The IAS concluded that 3 of the 14 sites identified at
NCBC-Davisville posed a sufficient threat to human health or to the
enviromﬁent to warrant additional investigation. The IAS report reéommended
that the Navy conduct a Confirmation Study (CS) as described iﬁ the NACIP
program on the following threé sites: Sit;a 05 - Transformer 0il Disposal Area,

Site 07 - Calf Pasture Point, and Site 09 - Allen Harbor Landfill.
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A copy of the IASAwas submitted by the Navy to the Rhode Island Department
of Environmental Management (RIDEM) for review and comment. In a letter dated
October 19, 1984, RIDEM presented its review findings and requested that the
Navy add 7Vof the 14 sites originally identified in the IAS to the list of
sites. to be examined in the ﬁpéoming Confirmation Study. The Navy agreed to
the RIDEM ;equest.

| Tﬁe Navy awarded a Confirmation Study (Contract No. N62472-85-C-1026) to
TRC Environmental Consultants, Inc. (TRC) in March 1985. Thirteen sites were
investigated as part of the Verificétion Step of the Confirmation Study. The
scope of work for the Verification Step included the three sites identified in
the IAS as needing additional study, the seven sites requested by RIDEM, and
three sites added by the Navy. The sites investigated during the Verification

Step program are:

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

e Site 14 - Building 38, Transformer Oil Leaks.

A draft report of the Verification Séep of the NCBC-Davisville
Confirmétion~Study was submitted to RIDEM for review and comment. The RIDEM
comments suggested additional sampling be conducted, which TRC subsequently
performed; The final report of the Verification Step was éompleted by TRC on
February 2%, 1987. The Navy received a letter from RIDEM listing their review

comments on the final report on September 30, 1987.
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1.3.2 Previous Investigations - U.S. EPA

NCBC—Davisville was proposed by the U.S. Environmental Protection Agency
(EPA) for inclusion on the National Priority List (NPL) in July 1989.
NCBC-Davisville was added to the NPL on November 21, 1989. EPA developed a
Hazard Ranking System (HRS) scoring package to support the proposed and.finel
listings (U.S. EPA, 1989%a). The HRS package was based on existing .
information; a Preliminary Assessment/Site Investigation wes not performed.

The HRS package nosed that of the 24 potential sites which were identified
in a combined study of NCBC-Davisville, West Davisville, Camp Fogartf; and the
decommissioned Quonset Point, the mosf serious sites of concern, and the sites
which Qere 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 Investigation" 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.A 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 EPA‘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 EPA requirements for remedial actions at

Superfund sites. The Navy's program is now called the Installation



Restoration (IR) Program. 'Uﬂdet the IR Program, current investigations at
NCBC—Daviéville are -in “the Remedial InQestigation/Feasibility Study (RI/FS)
phase.’ | |

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

have been proposed under a Phase II RI/FS Work Plan (TRC, 1992).

1.4 Regional 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 Phase I RI Draft Final Report (TRC, 1991) and the Phase II

RI/FS Work Plan (TRC, 1992).

'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
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12 miles wide and up to 12,000 feet deep[ The Narragansett Basin's western

limit is about 3 miles west of NCBCQDavisviile, 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 thick thatihave left the basin area
relatively flat compared to the surrounding areas (Schafer, 1961).

The bedrock forming the basin is cohprised of five formétions which

consist chiefly of non-marine conglomerates, sandstones, and shales. The

principal unit is the Rhode Island Formation; which ~ consists of a

gray-greenish fine to coarse conglomerate, sandstone, 1lithic graywacke,
graywacke, arkose, shale, and a minor amount of meta-anthracite and anthracite.

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 6f Frys Pond, nearly 50.feet below sea level near the West
Davisville facility, and néafly 100 feet above sea level near Camp Fogarty
(Johnson and Marks, 1959).

The unconsolidated soils overlying the bedrock consist of three general
typesv of glacial deposits: till, water-laid deposits, and wind-deposited
material. - In the Davisville érea, till is exposed alohg 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 Weét Davisville and
NCBC-Davisville. 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 thé we$£ 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 élso deposited layers of sand and silt near West Davisville and the
Allen Harbor Landfill. Fine—gréined glaciolacustrine soils underlie Calf
Pasture Point. At Camp Fogarty, the rifle and bistol range overlies a kame
‘terrace consisting of sand'énd gravel deposited by melt water streams which
flowed alongside the glacier whiéh mqved through the Hunt River vailey.

Wind deposited materials in the Davis&ille area are loose, ﬁeterogeneous,
and relatively thin in comparison to the other glacial deposits in the area
[10 feet at the higher elevations, and ovef 150 feet thic# 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
porosites (pore openings betweén the grains of'mineral crystals forming the
rock) of less than41% and very low secondary porosites (joints, fractures and
openings along bedding planes), with only the secondary openings capéble of
yielding significant amounts of water. In general, well yields from the
bedrock formations are low (22 gallons per minute or 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 1is not the principal aquifer énd,
therefore, is penétrated by only a small portion of wells.

The glacial soilsA;n the Davisville area generally consist of 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 the stratified sands or gravels

1-10

{
N

. .
e - PR - \
b 2y e



e d

y - . - g ;o .
s
i - ' ) X
4 , f
7 - — v I~ ~ S

. J v
- 7 —_— = ,

are permeable enough to yield large quantities of water for development.

- These very permeable materials form the Hunt Ground Water Reservoir, which is

thg-principal'source of potable water in the area. The extent of the Hunt
Ground Water Reservoir in the vicinity of NCBC-Davisville is rindicated‘ in
Figure 1-4. The specific yieid capacities can rangé_between 5 and 300 galldns
per minute per foot drawdown (gpm/ft). Some wells yield as much as 2,700
gpm. ~§ h?drologié review of the aguife:‘rechatge and discharge shows the -
long-term sustained yieid of the entire Hunt Ground Water Reservoir is about
13 million gallons per day (mgd) (Rosenshein, Gonthiel and Allen, 1968).

Grbund water in the Davisville area is unconfined; therefore, movement of
the ground water is in direct response to gravity. The Airection of regional
ground water flow in the Davisville area is west to east, from the highlands
towards Narragansett Bay. For small localized‘aréas, the direction of ground
water flow will be to the nearest downhill discharge area.

Ground water quality beneath fhe Davisville area is classified by the
RIDEM as GAA-NA (Sites 08, 10, aﬁd 12) and GB (Sites Cé,_03, bS, 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 pollutént concentrations greater than 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. Rhode Island
regulations do not require cleanup to drinking water standards, but if RIDEM
determines fesultant impacts need to be éddressed 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.

1-11



The ground water quality of the Hunt Grouhd Water Reservoir is suitable
for most purposes. It génerally contains less than 70 ppm of dissolved solids
aﬁd the pH is slightly acidic, with a range of 5.5 to 7.0. The principal
'anions in the ground water are bicarbonate, sulféte, chloride and nitrate, all
usually less than 25 ppm. In tﬁe vicinity of Narragansett Bay, the chloride
© value may exceed 250 ppm, due to salt water intrusion. The principal cations
are calcium, sodium, magnesium and potassium, each generally 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 (Personal Communication, Cohen, ‘Smith, 1992)
ihdicates that potable water in the Davisville area is supplied by either the
North Kingstown Water Department or the Rhode Island Port Authority. No
information was available on the number, type, or location of private water
supply wells.

The North Kingstown Water Department supplies the non-military portion of
Davisville and North Kingstown with water. This water is produced by a series
of ten ground water supply wells located in North Kingstown. The kingstown
Water Department (Personal Communicatioh, Smith, 1992) indicated that all ten
wélls are actively used for water supply puréosesf No plans presently e#ist
to develop ground water supply wells or extend existing water mains in the
'vicinity of NCBC-Davisville.

The Rhode Island Port Authority (RIPA) supplies water on a wholgsale 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. No active ground
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water supply wells exist at NCBC-Davisville on Navy property (Personal

Communication, Cohen, 1992).

The Kent County Water Authority, which supplies water to towns north of

North Kingstown, also maintains a ground water production well in the Hunt

"Ground Water Reservoir.

The locations of the North Kingstown Water Department, RIPA, and Kent

County Water Authority wells are shown in Figure 1-5.

1.4.4 Regional Hydrolbgy

All of the ihvestigated sites lie within the Potowomut-Wickford drainage
basin. The basin is about 60 square miles in area and is divided into four
smaller sub-basins (Figure 1-6). Camp Fogarty and West Davisville lie within
the Potowomut River basin, and NCBC-Davisville lies Qithin the Coastal River
ba;in. All stream flow and river flow eventually discharges into Narragansett
Bay (Figure 1-6). | Surface watef features in the immediate wvicinity of
NCBC-Davisville are indicated in Figure 1-7. During most of the yeaf, a part
of the‘ stream flow consists of water discharged from detention storage in
natural, as well as man-made impoundments. The ;emaining flow is from direct
runoff of precipitation and from base runoff consisting largely of ground
Qater discharge. The ground water contributes close to 50 percent of the
average annual stream flow;

Anpual 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 evéry 3 days and is evenly distributed
throughout' the year. The average snoﬁfall is almost 40 inches and has varied
from 11.3 to 75.6 inches. Roughly 30 percent of the precipitation actually

recharges the ground water system; the other 70 percent runs off into streams

or is lost through evapotranspiration (Hart, 1984a).
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The surface water and ground water quality are similar since ground water

contributes a major portion to stream flow. The principal 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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2.0 IDENTIFICATION OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS ' '

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) réquire “that all remedial response
actions attain or exceed applicable ér'relevant and appropriate requiréments
of Federal and more strihgent promulgated requiréments of State enviroﬁmental
statute(s).b The NCP defines applicable requirements as ."those cleanup
standards, standards of control, other substantivé envirdnmental protectionv
requirements or criteria, or . limitations promulgated under federal
environmental or state environmental facility siting law that specifically
address a hazardous substance, pollutant, contaminant; remedial ‘actiog,
location, or othe; éircumstances found at a CERCLA site."  Relevant ahd
appropriate requiremeﬁts afe 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 hazardous substanée, pollutant, contaminant,
remedial action, location, or other circumstance at the CERCLA site, address
problems or situations sufficiently similar to those encounfered 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
TﬁCs may be considered along with ARARs in determining.thevnecessary level of
cleanup for protection of health or the environment.

Currént EPA CERCLA guidance calls for a preliminary identification of
potential ARARs during the RI scopiﬁg phase to assist in 1initial

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 aslbetter
understénding is gained of the site conditions, 'site contaminants, and
remedial action alternatives. Findings of the Phase I RI aided in the
selection ofﬁARARs as presented in Volume II of the Phase II RI/FS Work Plan
(TRC, 1992). This section revisits the information provided in that report,
updating it on the basis of fhe specific sites addressed herein as well as on
the basis of evolving regulatory requirements.

ARARs may be categorized as: 1) chemical-specific requirements, which may
define acceptable exposure levels and, therefore, be used in estéblishing
preliminary cleanup goals; 2) location-specific reqﬁirements, which may set
restrictions on activities within specific locations such as floodplains or
wetlands: ana 3) performance, desigﬁ or othef action-specific réquirements,
which may set controls or restrictions .for particular treatment and disposal
activities related to the management of hazardous wastes. The documents
"CERCLA Compliance With Other Laws Manual" (U;S. EPA, 1988b), and "CERCLA

Compliance = with Other Laws Manual: Part 1II. Clean Air Act and Other

- Environmental Statutes and State Requirements" (U.S. EPA, 1989b), contain

detailed information on identifying and complying with ARARs.
Preliminary lists of Federal and State of Rhode Island ARARs have been

compiled for NCBC-Davisville, as presented in . Tables 2-1 through 2-6.

Refinement of ARARs will continue throughout the RI/FS process. In the Phase

II FS, individual remedial alternatives associated with each group of sites
will be evaluated in detail to determine their compliance with ARARs/TBCs and

the potential impacts of ARARs/TBCs on their implementation. Upon definition

[ ]
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of the specific remedial components included in each alternative, applicable

action-specific ARARs/TBCs will be further identified.

2.1 Potential Chemical-Specific ARARs/TECs

2.1.1 Potential Federal‘Chemical—Specific ARARs/TBCs

Potential federal chemical-specific ARARS and TBC criterié are presented
in Table 2-1. While groﬁnd water at NCBC-Davisville is not a current source
of drinking water, Maximum Contaminant LeQels (MCLs) and Maximum Contaminant
Level Goals (MCLGs), published under the Safé' Drinking Water Act (40 CFR
14&.11—.16, 141.50—.52 and 141.60—.63); as well as the Ground Water Protection‘
Standards Alternate Concentration Limits promulgated under the Resource
Conservation and Reébvery Act (RCRA) may be relevant and appropriate in °
assessiné potential risks associated with ground water ingestion. The U.S.
EPA Risk Refe:encé Doses (RfDs), Lifetime Health‘Advisorieé, and the U.S. EPA
Human Health Assessment Group Cancer Slope Factors (CSFs) wili represent TBC
criteria.

Ambient Water Quality Criteria (AWQC) and Effluent.Discharge Limitations,
both' prqmulgéted under the Clean Water Act, rep:esent potential
chemiéal—specific ARARs for alternatives which involve discharges to surface

waters.

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 appropriate for NCBC-Davisville sites. In addition, the

Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites

(OSWER ﬁirective 9355:4-02) will represent TBC criteria for lead in soils.
Sections of the Clean Air Act which establish maximum concentrations for

particulates and fugitive dust emissions, emissions limitations for new
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sources, and emissions limitations for hazardous air pollutants, are
considered potential chemical-specific ARARs .for remedial alternatives which

impact ambient air.

2.1.2 Potential Rhode Island Chemical-Specific ARARs/TECs

Potential Rhode Island chemical-specific ARARs and TBC "criteria are
presented in Table 2-2. Potential chemical-specific ARARs for grdund water
remediation include the Rhode isiand Public Drinking Water Regulations (RI
Ground Water Protection Act, RIGL, Title 46, Chapter 13). The Rhode Island

Water Quality Standards, under the RI Water'Pollution Control Law (RIGL, Title

46, Chapter 12), will apply to remedial alternatives which involve discharges.

‘to surface waters. The Rhode Island Department of Environmental Management
(RIDEM) has historically applied‘a non-promulgated cleanup standérd for fCB
contamination of 1 part per million (ppm). In September 1992, proposed Rules
and Regulations»for the Investigation and Remediation of Hazardous Materials
Releases (Site Remediation Regulations) wefe issued for public comment. These
proposed regulations require the investigation and/of4 remediation of PCBs
detected at concentrations -greater ,thanv 10 ppm in any environmental media
and/or greater than 2 micrograms/100 cm? én any surface and will be considered
as TBCs wuntil promulgated. RIDEM and the Rhode island Department of
Health-Risk Assessment consider a safe lead level in soil (total) as under 500
ppm (per RIDEM comments on the Phase I RI). | A

Tﬁe RI Clean Air Act (RI Title 23, Chapter 23) establishes maximum ambient
leveis for criteria pollutants under the Air Pollution Control Regulation
Standards. These leveis constitute . potential cheﬁical—specific ARARs for

remedial alternatives which emit pollutants into the air.
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2.2 Potential Location-Specific ARARs/TBCs

A site's location is a fundamental determinant of -its iﬁpact on human
health and the énvironment. Location-specific ARARs.are restrictions placed
on the concentratioqs of hazardous substances or the conduct of activities
solely becauée they are in a specific location (U.S. EPA, 1988b).

The various NCBC-Davisville sites are situated in a areas with a diversity

‘of land uses. The following sections indicate the various potential federal

and state location-specific ARARs or TBCs applicable to these sites. Since
none of the four groups of sites addressed herein are coastal sites, coastal

zone and harbor protection regulations are not discussed.

2.2.1 Potential Federal Location-Specific ARARs/TBCs

Federal location-specific ARARs and TBCs potentially applicable to the
NCBC-Davisville sites are presented in Table 2—3. Wetland regulations,
includingb Executive Order 11990, Wetlands Construction and Management
Procedures; and the Clean Water Act: Prohibition of Wetland Filling will apply
to any rémediai action.which impacts on- or off-site wetlands.

Floodplain regulations, including Executive Order 11988 and the Flood
Disaster Protection Act of 1973? both of which regulate activities conducted
witﬁin floodplains, and the National Flood Insurance Act of 1968, which
provides ins@rance for disaster relief and establishes'floéd control methods,
are potential ARARs for remedial activities conducted at those Davisville
sites which may be located within the 100-year floodplain zone.

Potential ARARs associated with the presence of rivers consist of the Wild
and Scenic Rivers Act, which regulates activities in the vicinity bf so
designated rivers, and the Fish and Wildlife Coordination Act, which prevents
the modification of a stream or river that affects fish or wildlife. These

regulations are potential ARARs for sites located near streams and rivers.

2-5



ThejEndangered Species Act-of-1973, which restricts activities in areas
inhébifed byhregisteted endangered species, is a potential ARAR, especially
for sites surrounded by wetlands which may sustain endangered or threatened
wildlife species. |

Ihe National- Historic Preservation Act éf 1966 and the Archeqlogical and
Historic Preservation Act of 1974 are poténtial ARARs for remedial actions
which may impact historic properties or sites of ércheological significance.

To determine the potential applicability of the Farmland Protection Policy
Act( the U.S. Department of Agriculture Important Farmlands Map for Kent
County was revieﬁed. This map, developed on the basis of soil survey
information, indicates that - limited areas designated as Prime Farmland and
Additional Farmland of Statewide Importance are located in the generai
vicinity of the NCBC-Davisville facility. Thergfore, farmland protection
regulations are potential ARARs for remedial actions wﬁich impact off-site

farmland areas.

2.2.2 Potential State Location-Specific ARARs/TBCs

State location-specific ARARs/TBCs potentially applicable to the

NCBC-Davisville sites are presented in Table 2-4. Rhode Island defines and

establishes provisions for the protection of swamps, marshes and other
freshwater wetlands in the state under the Rhode Island Wetlands Laws, which
are potential ARARs if remedial actions impact a wetland area.

Ground water regulations under the Rhode Island Ground Water Protection
Act may be potential ARARs for certain Davisville sites (particularly Sites
08, 10 and 12) which are located over ground water which is classified by thé

State as GAA Non-attainment.
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2.3 Potential Action-Specific ARARs/TBCs
Based on the identification of contaminants in various on-site media at

the Davisville sites, remediation activities may be required and numerous

‘state and federal requirements could apply to the implementation of these

activities. Potential action-specific ARARs/TBCs cannot be well-defined until
remedial alternatives are developed and response actions defined. A
discussion of potential actibn—gpecific ARARQ/TBCS pertaining to such general
reéponse actions as no action, institutional controls, diversion, containment,
material removal, ground water collection, treatméﬁt{ decontamination and

disposal is provided'in the following sections.

2.3.1 Potential Federal Action-Specific ARARs/TBCs
Numerous federally promulgated action-specific ARARs and TBC criteria
could potentially affect the implementation of remedial measures. The primary

federai requlatory requirements potentially applicable to remediation of the

- Davisville sites appear in Table 2-5.

The primary federal administrative requirements which will guide
remediation are those established under the following:
e Resource Conservation and Recovery Act (applicable to hazardous
waste treatment, storage and disposal):; ’

e Toxic Substances Control Act (applicable to handling of
PCB-contaminated materials):

e Safe Drinking Water Act (applicable to discharges to ground water);

e (Clean Water Act (applicable to discharges to surface water and
publicly owned treatment works):

e Fish and Wildlife Coordination Act (applicable to modifications of
water bodies);

e C(Clean Air Act (applicable to discharges to the atmosphere);

e Hazardous Materials Transportation Act (applicable. to off-site
shipment of hazardous wastes):



Federal Water Poliution Control Act (applicable to discharges to
Narragansett Bay):; and '

Occupational Safety and Health Act (applicable to personnel
involved in hazardous activities). '

2.3.2 Potential State Action-Specific ARARs/TBCs

The State of Rhode Island has promulgated regulations similar to those of
the federal government. The potential state action—specific ARARs which may
be applicable to the remediation of the wvarious NCBC-Davisville sites are
presented in Table 2-6.

The RI Water Pollution antrol Act is a potential ARAR which estéblishes
general requirements and effluent limits for discharge of treated waters to
surface waters,A ground waters (including discharge to a sources of public
drinking water supplies), or a POTW. This act also establishes ground water
classifications and maximum contaminant levels for each élassification as well
as establishing cleanup levels. Discharges to the Narragansett Bay are
regu;ated by the RI Coa;tal Resource Managemeht Council (CRMC).

The RI Hazardous Waste Management Act of 1978 is a potential ARAR for
alfernatives which involve the on- or off-site management of hazardous
wastes. Proposéd Rules énd Regulations for the Investigation and Remediation
of Hazardous Materiai Releases present requirements for the design and
operation of remedial systems. The RI Hazardous Substance Community Righﬁ to
Know Act establishes rules for the public's right-to-know concerning hazardous
waste storage and transportation. The RI Refuse Disposal Law is thé basis for
rules and regulations governing solid waste management.

Alternatives involving closure of on-site underground storage tanks are

regulated under the RI Underground Storage Tanks Act.

2-8

. i



The RI Clean Air Act sets emissions limitations for particulates and
visible air contaminants. The Clean Air Act is a potential ARAR for

alternatives involving remedial actions which impact ambient air.
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3.0 GROUP I SITES - SITE 05 - TRANSFORMER OIL DISPOSAL AREA, SITE 06 - SOLVENT
 DISPOSAL AREA, AND SITE 13 - DISPOSAL AREA NORTHWEST

3.1 Introduction
Group I sites consist of Site 05 - Transformer Oil Disposal Area, Site 06
- Solvent Disposal Area, and Site 13 - Disposal Area Northwest. These sites

are physically situatéd in close proximity to each other. The' relative

locations of Sites 05 and 06 are presented in Figure 3-1, while the relative

locations of Sites 06 and 13 are provided in Figure 3-2. The relative
locations of all three sites were previously presented in Figure '1-3. The
following sections provide background information and descrlptlons for each of
the sites, followed by a summary of remedlal response objectlves and cleanup
criteria, general response actions, identification and screening of
technologies and process options, remedial alternative development, and

preliminary screening of remedial alternatives.

3.2 Site 05 - Transformer 0il Disposal Area

3!2.1 Site Location and Description

Site 05 is located east of Building 37 and adjacent to Camp Avenue. The
approximately 1,500 squafe foot (Hart, 1984a) disposal area is 1in the viciﬁity
of an overgrown dirt road, outside the NCBC fence line, but Qithin Navy
property. The area east of the dirt road bécomes'wooded with small trees.
Although the site itself is relatively flat, looal topography slopes upward to

the east. A site map is provided in Figure 3-3.

3.2.2 Site History Overview

In 1968 or 1969, approximately 30 gallons of oil containing PCBs at
unknown concentrations were reportedly drained from a transformer and poured

onto the ground at the Site 05 location.
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3.2.3 Geology, Hydrogeology and Hydrology

No subsurface borings havé been drilled nor have ény monitoring wells been
installed at Site 05. The glacially-derived soils at Site 05 are expected to
" consist of fine to coarse sand.with some silt overlying fine to coarse sand
wiﬁh a traée of silt which then grades into silt and fine sand (Schafer,
1961). The depth to bedrock should range ffom 10 to 30 fee£ below the ground
surface (Johnson and Marks, 1959). Based on déta from Site 06 (1,400 feet to
the northwest) and existing' topographical- éonditions, the water table is
expected to be 4 to 6 feet below the ground surface, with flow to the

northeast, toward Hall Creek (see Figure 1-7).

3.2.4 Summary of Contamination

A composite soil sample (6 inches deep) was obtainéd from Site 05 by Navy
personnel on October 23, 1984 and was“analfzed for PCBs. Laboratory analysis
reéorted the sample to contain 6 mg/kg (parts per million or ppm) of PCBs.

'During the Confirmation Study, 16 additional soil samples were collected
from a depth of 6 to 12 inches gt Site 05 by TRC and analyzed for PCBs. There
were no PCBs detected in any of the samples. However, chemicals éimilar in

composition to PCBs, namely DDT, DDE, and DDD, were detected and quantified

during the QA/QC check at one saméle location in the central portion of the-

site. A second round of composite surface soil samples was collected in March
1986 to verify the results of previous teéting; Again, no PCBs were detected,
but DDE, DDD and QDT were identified. DDT was detected at levels up to 16 ppm.

The RI investigation consisted of the collection of ten surface soil
samples and eight subsurface soil samples (depths of 2 to 4 feet) along a 20
foot grid at Site 05. RI sample locations are provided in Figure 3-4. Low

concentrations (1 to 140 parts per billion or ppb) of acetone, chloroform,
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carbon tetrachloride and methylene chibride were detected. sporadically across
the site in ?oth surface and su’b.surface soils. Concentrations of individual
PAH compdunds of up to 4,300 ppb  were detécted in surface soil samples
collected from the site. PAHs were detected in only one subsurface soil
sample, collected at the same location (S5-10) where the -greatest surficial
concentration of PAHs was detected. Pe‘sticides‘, including beta—BHC,'4,4'—DDT.
4,4'f-DDE, and 4,4'-DDD were detected in eight surface soil samples and one
subsurface soil sample at concentrations ranging from 22 ppb to 3,300 ppb.
Only one soil . sample collected during the RI‘; S5-5, confained detectable

levels of PCBs (330 ppb). Arsenic, beryllium, chromium, copper, nickel and

zinc were detected at each sufface soil sample location. Lead was also

detected in all ten of the surface soil samples at concentrations ranging from
30.1 ppm to 303 ppm, and in all eight subsurface soil samples at

concentrations ranging from 6.9 ppm to 10.6 ppm. The greatest concentrations

" of metals were detected at location S5-4. Metals concentrations decreased

with the depth of the samplé.

3.2.5 Summary of Contaminant Fate and Transport

The primary contaminant migration pathways at Site 05 include surficial
erosion or leaching of contaminants th‘rough the soil column to the ground
waterr. Sif.e 05 .is relatively flat, and wooded to the east of the dirt road.
The diréction of ground water flow in the vicinity of Site 05 is assumed to be
toward Hall Creek or Davol Pond. Hall Creek is approximatel\y 500 feet
east-northeast of Site 65 and is likely a gaining stream (sink) most of the
year. Heavy ‘precipitation/ snow melt during spring may reverse ground water

flow, causing Hall Creek to recharge and become a losing stream. The regional

3-3



ground water flow direction 1is to the northeast, toward Davol Pond

(approximately 1,500 feet from Site 05).

Volatile Organic Compounds

Volatile organic compounds sucﬁ . as aceﬁone, " chloroform, carbon
tetrachloride, and methylene chloride were detected infrequently in surface
and subsurface soils at low concentrations  (less than 140 ppb). These VOCs
are highly volatile, soluble in water, and unlikely fo be siénificantly sorbed
ﬁo soils. fhe potential for the VOCs to be leached to the ground Qater is
considered to be minimal based on the generaliy low contaminant concentrations
and their potential for volatilization. Although TCLP analysis detected the
presence ofvethylbeniene, toluene, styrene, acetone, 2-butanone and xylene, it
is not considered likely that significant concentrations will migrate to the

ground water.

Polycyclic Aromatic Hydrocarbons

Polycyclic aromafic hydrocarbons (PAHs) were commonly detected in surface
soil samples, but generally were not present in subsurface soils. Several
PAHs were'detécted in surface soil samples,.with the most frequently detected
PAHs béing- benzo(a)anthracene, chrysene, fluoranthene, phenanthrene and
pyrene. Given that the detected PAHs have moderate to high tendencies to sorb
to soilsA(as indicated by their high organic carbon partition coefficients
[Koe values]), it is expected that the PAHs will generally remain bound to
soils. The general absence of PAHs' in subsurface soils supports this

premise. PAHs were not identified as a result of the TCLP analysis.
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Other Semi-Volatile Organié Compounds

‘Other semi~-volatile organic compounds (SVOCs) were detected in surface .
soils at Site - 05, including bis(2-ethylhexyl)phthalate (BEHP) .and benzoic
acid. BEHP has a low tendency to volatilize from soil. It is réla_tively
insol.uble in Qater and‘ thus 1is unlikely 'to be leached from soils by
precipitation and transported to ground water. . With én o’ctanol/‘wat’er.'
partition coefficient (log Kgy,) in excess of 4, BEHP tends to sorb to soil
rﬁaterial. Benzoic acid can potentially migrate from soils bto ground water dué
to its 'high so'li.lbil.ity in water. Neither BEHP nor benzoic acid was identified

in subsurface soil samples obtained at Site 05: therefore, it is considered

" unlikely that either has migrated to the ground water.

Pesticides/PCBs

Pesticides (beta-BHC, 4,4'-DDT, 4,4'-DDE, aqd 4,4'-DDD) were identified in
eight surface soil samples; 4,4'-DDT was also identified in one subsurface
soil sample. Given that the detected pesticides have a low to moderate
tendency to volatilize from soil, .1ow water solubilities énd'moderate to high
Koo vélues, it;. is likely that they w’ill remain bound to soils and will not be
transported to ground water. Although the pesti’cides could be transported
with suspended sediments via surface water .runoff, the topography of Site 05
is-Irelative.ly flat and wooded or grass—covered; therefore migration off-site
is not considered likely. |

PCB-1248 was detected in one surface soil sample and was not detected in

any subsurface soil samplés. PCBs have a tendency to sorb to soils and have

'low water solubilities; therefore, PCBs will tend to remain bound to soils and

will not tend to bé transported to ground water. Similar to pesticides, PCBs

could be transported with suspended sediments via surface water runoff, but
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due to topography and surficial érass at Site 05, it is not considered likely

that PCBs will migrate off-site.

Metals

~ Elevated Cohcentrations (i.e., greater than three times surrounding
concentrationé) of arsenic, chromium,'copper,‘and lead were identified at an
isolated location (35-4), confined to the immediate surface. Many metals have
an. affinityv for soils (particularly clay particles and organic matter in
soils) which réduce their mobility. Although TCLP results indicate that these
metals are leachable, soil pH near Site 05 ranged from 6.3 to 8.6 indicating a
-neutral soil quality. While énvironmentai conditions such as acid rain -could
enhance the leaching of metals from the soil, the TCLP results indicate that
under - thév acidic conditions of the TCLP analysis, resultant metals
concentrations are comparable to £otal metals concentrations at most

NCBC-Davisville sites for which ground water data are available.

3.2.6 Summary of Human Health and Environmental Risk

Total current and future estimated excess lifetime cancer risks, as
presented in the Phase I RI Report (TRC, 1991). associated‘with surface soil
and subsurface soil exposure scenarios at Site 05 ranged from 2.28 x 1077 to
7.5 x 1075. These risk values are driven by arsenic, beryllium,- and PAHs.
PCBs (PCB-1248 was detected in only one. sample) were estimated to pose a
worst-case cancer risk of 10~7, which is below the point-of-departure risk
level of 107®. Hazard indices for non-carcinogenic effects due to soil
expdsuresvwere all less than one. No ground water sampling was conducted as

part of the RI at Site 05.
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3.3 Site 06 - Solvent Disposal Area

3.3.1 Site Location and Description

Site 06 is a flat grassy area located between Euildings 67 and 38,
covering roughly a quarter of an acre. It is bounded to the east by a fence,
and to the west by a paved parking lot. Subsurface utilities such as a storm

drain, leach field; and a septic tank are present at Site 06. A site map is

" provided in Figure 3-5. Site 06 is located approximately 1,400 feet northwest

of Site 05.

3.3.2 Site History Overview

Site 06 was reportedly used from 1970 to 1972 for the disposal of waste

chlorinated hydrocarbon solvents. Personnel from the Refrigeration Mechanics

.Section of the Public Works Department reportedly drained over a dozen

" 5-gallon cans of various liquid wastes in this area, about once every three

weeks, for an estimated total disposal volume of 1,750 gallons. Site 06 was a

sandy area during the time of these disposal practices.

3.3.3 Geology, Hydrogeology and Hydrology

The stratigraphy‘of Site 06 indicates primarily fluvioglacial (outwash)
deposits. Strata consist of a coarse sand and gravel layer 2 to 5 feet in
fhickness, overlying a sequence of sand and silt with gravel, which grades
coarser with depth. The estimated depth to bedrock ranges between 20 and
40 feet below the grouna surface (Johnson and Marké, 1959).

An aquifer characteristic test was conducted at Site 06. Transmiésivity
and hydraulic conductivity were determined to be 116 gpd/ft and 21 gpd/sf,
respectively. The depth to the water table is between 4 and 6 feet. The

water table potentiometric surface is relatively flat across the site, with



only 0.32 feet of elevation difference between the wells. When combined with
water table information from Site 13 monitoring wells, located southwest of

Site 06, a potential northern component of flow becomes evident (see Figure

'3-6). However, additional water table information is required to confirm this

flow direction. Given the shallbw nature of the water table, buried utilities

such as the storm drain, leach field, and septic tank could alter the flow

locally by providing either preferential pathways or barriers to the northern

cohponent of flow in the shallow water table aquifer.

3.3.4 Summary of Contamination

Verification Step field investigations conducted at Site 06 included
geophysical and OVA surveys, near-surface soil sampling, and ground water
sampling. Soil sample -‘analysis indicated the presence of petroleum-based
hydrocarbons at a concenﬁration of 124 ppm and volatile .organiés at about
S ppm. Neifher of'thesevcbmponents was detected in the ground water sample.
Fiela measurements indicated ground water is slightly acidic. Specific
conductance measurements'indicafed a moderately clean water quality. A second
round of ground water and soil sampling iéentified no detectable volatile

organic contamination and negligible levels of other contaminants.

The Phase I RI included a soil gas survey, collections of 3 surface and 3

subsurface soil samples (2 samples from each of 3 boring locations), as well
as the installation and sampling of two ground water monitoring wells and the
éampling of an existing on-site well (see Figure 3—7 for sample locations).
Low concentrations of VOCs such as chloroform, acetone, and 2-butanone (l'ppb
to 70 ppb) were detected in surface and subsurface soil sampies. No VOCs were
detected .in ground water samples. The majority of semi-volatile organic

compounds detected in soil samples consisted of compounds classified as PAHs.
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Individual PAH concentrations of up to 140 ppb were detected in surfacé.soil
samples. Although P2Hs occufred primarily - in surface soils,
Z—methylnaphthalene, naphthalene, and dibenzofuran were present in one
subsurface soil sample at concentrations of 1,600 ppb, 630 ppb; and 66 ppb,
respectively. 2-Methylnaphthalene and naphthalene were aiso detected in one
TCLP sample at éoncentrations of 19 ppb and 21 ppb. rgspectively. Bis(2-
ethylhexyi)phthalate (BEHP),' a vsemi—vqlatile organic, Qas detected in the
surface‘ soil samples and one subsurface soil sample. Benzoic -acid wa§
detected at 26 ppb in one TCLP sample analysis. No semi-volatile organics
were detected in ground water samples. No pesticides/PCBs were deteéted in;
soil samples, grbund water samples or in the TCLP énalysis of soil samples.
Arsenic, chromium, lead,- and zinc were common to surface .soils and levels
diminished with depth to those ‘typically encountered in the surrounding
soils. Beryllium, cbpper, and nickel were present in ground water in addition
to those metals identified in soils. Lead concentrations ranging from 5vppm
to 43.9 ppm were identified in surface and subsurféce soils; iead levels in

the ground water ranged as high as 63.2 ppb.

3.3.5 Summary of Contaminant Fate and Transport

The primary contaminant migration pathways at Site 06 include surficial
erosion or leaching of contaminants through the so0il to the ground water.
Site 06 is relatively fiat and grass-covered. It is located approximately
1,500 feet southwest of Davol Pond. Ground water flow direction is considered

to be northeasterly toward Davol Pond at an estimated rate of about 3 ft/day.

Volatile Organic Compounds

Acetone and.chloroform were the only VOCs detected frequently in soils at

Site 06;A2-butanone was detected only in one subsu;face'soil sample. No VOCs
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wére Aetected in the ground water. Acetoné ahd 2-butanone are moderately
volatile; whereas chloroform has a high tendency for volatilization from
soils. All three VOCs have high watef ‘solubilities but would not be
significa.ntly sorbed to soil material, based on Kge vaiues. Migration of VOCs
to ground water is not considered to be a major éoncern based on the low soil

concentrations and lack of VOCs in the ground water samples.

Polycyclic Aromatic Hydrocarbons

The PAHs detected at Site 06 can be classified into two groups based upon
their physical and chemical properties: those compounds which are similar to
naphthalene and those which are similar to benzo(a)pyrene.  Naphthalene has a
moderately hiéh tehdency to volatilize from soil whereas benzo(a)pyrene has a
low wvolatility. Although PAHs generaily have low water solubilities,
naphthalene—related PAHs are significantly more soluble than benzo(a)pyrene-
related compounds.‘ Naphthalene and related compounds have higher tendencies
than benzo(a)pyrene to leach from soil ‘and be transported to ground water.
Based on organic carbon partition coefficients, naphthalene-related compounds
are moderately sorbed to soils; whereas benzo(a)pyrene-related PAHs are highly
sorbed to soils. While . TCLP results indicated the presence of 2-
methylnaphthélene énd naphthaiene, no PAHs ~were detected in ground water
samples, thereby supporting the conclusion that the detected PAHs at Site 06

are tending to sorb to soil materials.

Other Semi-Volatile Organic Compounds

BEHP, a semi-volatile organic compound, was detected in surface and
subsurface soils, but was not identified in ground water. BEHP has a low

tendency to volatilize from soil. It is relatively insoluble in water and
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thus is unlikely to be leached from soils by precipitation and transported to

ground water. Based on its octanol/water partition coefficient, BEHP tends to

_sorb to soil material. The presence of BEHP in soils, and its absence in

ground water, supports the physical and chemical characteristics that suggest

'BEHP will be bound to soils and will not be transported to ground water.

Metals.

Arsenic, chromium{ lead, and zinc were commoh to each of the surface soil
sampling locations with concentratioﬂs dec;easing with depth in the subsurface
soil sampleé. Comparison of total metals concentrations in ground water
samples to TCLP soil extracfion results shows the presence of similar metals,
the exceptions being ‘that chromium and nickel were not leached by TCLP.
Concentratioﬁs were. similar Dbetween total ground water metals and soil
extract. Metals extraction by TCLP is pefférmed in an acidic environment to
simulate very favorable leaching conditions. The soils at Site 06 have a
sligﬁtly acidic quality (pH ranging from 5.8 to 8.2), therefore on-site
conditions are favorable to leaching. Thus, TCLP extract concentrations may

be representative of the potential for metals to leach at Site 06.

3.3.6 Summary of Human Health and Environmental Risk

The total excess cancer risks, as presented ip the Phase I RI Repoft (TRC,
1991), associated with current and future soil exposures(;ange‘from 3.93 x
(10-8 . (future) to 7.99 x 10-7 (current), with PAHs driving these risk values.
Cﬁafst—casé ground water ingestion risks were on the order éf d;lorxﬂ10‘3p/ The
carcinogens which contributg the. most to this risk value are arsenic _and

(beryllium. - All estimated hazard index ratios were less than one except for

' the worst-case childhood ingestion of ground water scenario, where the hazard -

index value of 1.90 is driven by manganese.
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3.4 Site 13 - Disposal Area Northwest

3.4.1 Site Location and Description

Site 13 is approximately 6 acres in size and consists of a large grassy

field bounded on three sides by paved roads. There are three catch basins
located in this area. A site map is provided in Figure 3-8. Site 13 is
located approximately 1,500 feet west of Site 05;' and 1,100 feet

south-southwest of Site 06.

3.4.2 Site History Overview

From 1945 to 1955, the Cdnsﬁruction and ﬁquipment Department was located
in Buildings W-3, W-4, and T-1. Overhaul and repair activities were conducted
id these buildings, vehicles were stored in fields to the north and west, and
drums of oils,‘thinne:s and solvents were stored adjacent to the buildings.
Approximately 300 gallons of waste oils per month were reportedly spread on

the fields northwest of the three buildings (Hart, 1984a).

3.4;3 Geology, Hydrogeology and Hydrology

The geologic conditions of Site 13 indicate a typical sequenée of glacial
outwash depdsits similar to -that of Site 06. The strata are well-sorted
fine-grained sands with some siit, alternating with somewhat coarser sands.
Bedding and laminae were.evident in some strata. A thin layer of peat was
Qresent just below the ground surface in one of the borings drilled during the
RI. The probable depth tq-bedrock ranges beﬁween 40 and 60 feet below the
ground surface (Johnson and Marks, 1959). | |

The water table below the site, as defined by four existing monitoring
wells, is relatively shallow and follows surface topography, ranging from 4 to

5 feet below ground surface. Triangulations of ground water data revealed a
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north-northeast flow component (see Figure 3-6). The hydraulic gradient

across the site approaches 0.

3.4.4 Summary of Contamination

The Verification Step field prograh consisted -of OVA screening, a
geophysical survey, collection of'.a composite surface soil sample, a soil
boridg, and ground water. sampling. 'Du;ing é second field mobilization, a
éecond sﬁrfacé soil‘sample was collected for anglysis. The composite su:face
soil sample from the first round of sampling contained 193 ppm of petroleum
hydrocarbons and 36 ppm of total volatile organics, although most of the
volatile fraction was acetone, which could be a remnaﬁt from the
decontamination procedure. No vol;tile organics were detected in the ground
water, although about 0.5 pém of petroleum hydrocarbons .were detected. The
measﬁrement of pH indicated grouhd water -is siightly acidic and specific
conductance indicated a moderate water quality. Very low levels of 6rganic
contaminants were found in the second round soil sample.

The Phase I RI included a soil gas survey, gollection and analysis of 13
surface soil samples (including.3.sediment samples from on-site .catch .basins)
and 5 subsurface soil samples, drilling of 6 soil ‘borings and associated
subsurface soil sample collection, and the installation and sampling of 3
monitoring wells as well as sampling of an existing monitoring well (see
Figure 3-9 for locations).

Féﬁrﬁ VOCs were detécted in soils at lowr concéntrationsl (1 - 29 ppb):
dcetone, chloroform, 1,1,l-trichloroethane (TCA), and xylenes. Semi-volatile
organic compounds (SVOCs) were infrequently detectéd in the soils at Site 13
(only soil béring- samples were analyzed for SVOCs). Subsurface soils

contained SVOC compounds such as bepzoic acid, benzo(a)anthracene,
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benzo(b)fluoranthene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate (BEHP),
chrysene, fluoranthene, 2-methylnaphthalene, phenanthrene, and pyrene. ' Ground

water was found to contain BEHP, 2-methylnaphthalene and naphthalene. With

“the exception of benzoic acid and BEHP, these compouhds are classified as

PAHs. PCBs such as PCB-1260, PCB-1254, and PCB-1248 were detected in catch
basin sediment samples at concentrations .ranging from 1,300 to 6,500 ppb.
High levéls of PCBs (greater than 1 ppm) were alsb detected in surface soil
samples collected froﬁ areas of surface staining. Additionally, the pesticide
4,4'-DDD was identified in one of the catch basin sediment samples. No
pesticides or PCBs were detected in ground water samples. Only soil boring
and ground water>saméles were analyzed for inorganics. Arsenic, chromium, and
copper. were detected at all surface and subsurface so0il boring sampling
locations.A Lead was also detected at ail of the surféce and subsurface soil
boring sample locations at concentrations ranging from 2.5 ppm to 64.1 ppm.
Lead concentrations identified in ground water samples ranged from 14 ppb to

158.5 ppb.

<3747 5-Summary-of Contaminant=Fate—and-Transport—>

The primary contaminant migration pathways at Site 13 include surficial:

érosion, . ffansport via on-site storm sewers, or leaching of contaminants
(Ehggugh the soil column to the ground water. Site 13 is relatively flat and
sparsely vegetated,'with several catch basins on-site. Site 13 1is located
approximately 2,500Afeet southwest of DaQol Pond. Ground water flow direction
is nqrtheasterly toward Davol Pond. VA negligible hydraulic gradient probably
results in iimited subsurface flow. The présence of the storm drains could

play a role in intercepting ground water and any associated contamination.

3-14

.



<Volatile Organic_Compounds J

Laboratory analyses did not indicate the presence of significant volatile‘
organic contamination in an area identified as a "hotspot" by the soil gas
survey. Low ”cOhcent:ations. of <Chlofoform, 1,1,1-trichloroethane (TCa}),,
Acetone, and xylenes were identified -in surface soils of Site 13. Of these
VOC's, oniy acetone was identified in subsurface soils. In gréund water,
trace concentrations (1 to 2 ppb) of 1,2-dichloroethane ~and xyleﬁes were
detected. While.acetone and =xylenes are modefétely volatile, chloroform and
TCA have high tendencies to volatilize from soil. With the exception of
xylenes which have moderate watef solubilities, the VOCs have high water
Eaiubilities, and therefore havé a tendency to be leached by precipitation and»
transported . to ground water. Based on the organic carbon partition
coefficients, acetone, chloroform, and TCA are not likely to be significantly
sorbed to soil material. It is expected that the absence of chloroform and
TCA in subsurface soils_ and ground water and their tendenﬁy to volatilize
indicate that these' ' compounds have  not -migrated .to ground water.
1,2—Dichloroethane (a degradation product of TCA, and more mobilé th;n TCA)
waé, however, detected in ground water at a iow concentration (2 ppb). The
installation and'sampling of deep wells during Phase II site investigations
%ill indicate if chlorinated hydfocarbons are present in the deeper portions
of the aquifer. Acetone is significantly mofe mobile in soils than chloroform
or TCA, as evidenced by its presence in subsurface soils. The lack of acétone
in ground water samples may be due: to the low soil concentrations. Xylenes,

which have a moderate affinity for soils, were detected at low concentrations

" (1 ppb) in both a single soil sample and a single ground water sample.
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cPolycyclic-Aromatic—Hydrocarbons=

As many as eight individual PAHs were detected in subsurface soils, but
very few were idéntified in groundbwater at Site 13. PAHs detected at Site 13
can be classified either as 2-methylnaphthalene-related compounds or
fluoranthene-related compounds. Z—Methylnaéhthalene—related PAHs have a high
tendency to volatilize from thé soil, whereas fluoranthene-related PAHs have
low volatilities. Although PAHs generally have low water solubilitie§>
2-methylnaphthalene-related PAHs afe significantly more soluble and have a
higher tendency to leach from soil than fluoranthene-related PAHs. Based on
the organic carbon partition - coefficiénts, 2-methylnaphthalene-related
compounds are moderately sorbed to soils, whereas flﬁoranthene—related
compounds are highly sorbed to soils; Only the most mobile PAH compounds‘
<(ﬁéphtﬁaléne and 2-methylnaphthalene) were detected in ground water. The
trace conceﬁtfations {up to 5. ppb) détected .in the ground water are not
expected to increase on the basis of the relative absence of these compounds

in the soil samples.

<Other=Semi=Volatile-0rganic—Compounds

Other semi-volatile organic compounds (SVOCs) detgcted in surface and
subsurface soils at Site 13 include benzoic acid and bis(2-ethylhexyl)-
phthalate (BEHP). . Ground water was also found to contain BEHP. :Benzoic acid
can potentially migrate from soils to ground water due to its -high solubility

cin water. 1Its absence in ground water samples may be attributable to the
relatively low levels (71 to 590 ppb) at which it was detected in soils. BEHP
has a 'low téndency to volatilize from soil, is relatively insoluble in water
and is highly sorbed to soil material; therefore it is‘unlikely for BEHP to 'bé

<leached from soils by precipitation and transported.to ground water. BEHP is
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considered a common laboratory. contaminant and is widespread in the
environment (ATSDR, 1989). Since only trace levels were detected in both
soils and ground water, and BEHP has a low water solubility and a- high
affinity for soils, it is expected that ground water concentrations will not

significantly increase over time.

‘Resticides/BCBEY

(BCBs ‘such as PCB-1260, PCB-1254, and PCB-1248 Qere detected in catch basin- |
sedimént.samples. ‘High levels of PCBs (1,100 ppb to 1.2%) were also detected |
in;;urfaée soil samples cdlleéted from areas qf surfacé;staining! PCBs have
high tendencies to volatilize from soil, low propensities to be leached by
precipitation and transported to ground water, and high affinities for soil;
therefore, PCBs will tend to remain boﬁnd to soils and will not tend to be -.
fzénspofted to ground water at Sité 13. These compounds have the potential;téﬁf

Cbe—transported with suspended_ sediments via ~surface water runoff.  The
topography of Site 13 ' is relatively flat; howevef, »and PCBs were only
‘identified in central areas of the site, lihiting the potentiél for off-site
transport of cqntaﬁinated sufface soils. The on-site catch basin provides a
‘preferential pathway of PCB migration, which is evident by the concentrations
of PCBs ‘identified in the surface soil samples obtained from the ‘catqh
basins. Catch basin contamination could be attributable to on;site runoff or

a potential upgradient, off-site source.

v Arsenic, chromium, copper and lead were commonly detected in surface and

subsurface soils. TCLP soil extraction results revealed that arsenic,

beryllium, copper, lead and zinc were leachable. Soil pH ranges from 6.4 to
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7.8, indicating a neutral quality. The ground water concentrations of copper,

lead and zinc are comparable to the TCLP results. Ciggtheawméﬁéigiaiiirféﬁd:td)

(azg}ate~withr§£odnd‘watef fldw'to;the‘nqgghfnortheaSt;

3.4.6 Summary of Human Health and Environmental Risk

The predominant/current cancer risk at Site 13, as presented in the Phase
I RI Report (TRC, 1991), is the worst-case risk estimate of 2.53 x_10=3- -

associated with exposure to the maximum concentration of PCB-1260 in surface -

Csoil..- Most-probable current cancer risk estimates ranged from 1.49 x 107 to

6.37 x 107, The most-probable and worst-case future ground'water cancer riSkA;)
vaiues ranged from 4.72 x 10724 to 3.93 x 1073, with arsenic and beryllium>
driving- the risk. Total cancer risks Aue to exposures to both soil and ground
water under the future residential use scenario ranged from 4.75 x 10-% for
the most-probable scenario to 1.56 x-10‘2 for the worst-case scenario.

An increased potential for noncarc;nogenic effects .is indicated as a
result of ‘exposure to Site 13 contaminants based on. hazafd index values
exceeding one under the worst-case current use scenarios and greatly exceeding
‘ten under a worst-case future reﬁidential use scenario. These risk estimates
are driven by the maximum detected levels of PCBs in surface soils. Hazard "~
dndex-values also exceeded ten for a -small child exposed to ground water
(specifically( antimony, arsenic, éadmium,vand ﬁanganese) under the worst-case
scenariqL Hazard index values unde? the most-probable scenario were less than
one, with the exception of future ground water ingestion under the residential

use scenario.’

3.5 Remedial'Response Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for

proteéting human health and the environment early in the alternative
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development process. The goals should be as specific as possible but should
not unduly limit the range of alternatlves that can be developed. For the

Group I sites, the results of the RI have been used to deflne spec1f1c

' contaminants of interest and allowable exposures based on the risk assessment

and ARARs/TBCs.

3.5.1 Comparison to Contaminants to ARARs/TBCs

Based on the results of the RI, a summary of surface soil and ground water
contaminants and a comparison of their detected levels to ARARs/TBCs are
provided belpw. The identification of remedial response objectives, presented
in Section 3.5.3, will be based on this evaluation.

In evaluating Surface soil centaminant levels, state and federal standards
were used as ARARs. Only a limited number of standards are applicable to soil
contamination. Standards and gquidance 1levels applicable to PCB and lead

contamination in soils were used as the basis for this evaluation. ~At. Site--

_Clﬁi,only PCBs exceeded state and federal guidance levels. PCBs were detected
at concentrations ranging from 1.1 ppm to 4,563 ppm (see Figure 3-10). Three —.
surface soil samples, S13-06, S13-08, and S13-09, exceeded the historic RIDEM __

cleanup standard of 1 ppm and one sample, S13-09, exceeded the proposed‘RIDEM‘:J'

caction level of 10 ppm (also the cleanup level specified under TSCA, which may

not be applicable to this release but may be relevant and appropriate). CN&™>

" Clevels at Sites 05, 06, or 13. See Tables 3-1, 3-2, and 3-3 for a comparison

of soil contaminant levels to associated action levels for each of these

- sites, respectively.
In evaluatlng ground water contaminant levels, state and federal standards

(i.e., Maximum Contaminant Levels (MCLs), Maximum Contamlnant Level Goals
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(MCLGs), Secondary Maximum Contaminant Levels (SMCLs) and Rhode Island Ground
Water Quality Standards) were used as ARARs/TBCs. Of the Group I sites,CSited
(13 and Site 06 were the only sites at which ground»water.wgsrggmpledh Each
'siﬁe exhibited ground water contaminants which ‘exceeded MCLs. At. Site 06,
(betyllium and lead were present atllevels which exceed MCLs or fedefal action
levels. Total chromium was detected at a maximum level which has(jessAthan;
Cthe -MCL.but which exceeded the Ground Water Quality Standard for hexavalent . :
Ghromium. The contéminants at Site 13 fhat exceeded MCLs or federal action
levels were -antimony, arsenic, beryllium, . cadmium, chromium, 1lead, . and_ .
rickel. With respéct to non—enforceabié SMCLs, iron, manganese and aluminum
were aetected at both Sites 06 and 13 at levels which exceed SMCLs. No other
contaminants exceeded the ARAR/TBC .contaminant levels at the Group I sites.
Table 3-4 presents a comparison of the ground water contaminants detected at
Site 06 to state and federal standards, and Table 3-5 summarizes the saﬁe
informétioh for Site 13. Figure 3-1l1 indicates which ARARs/TBCs were exceeded

at each well location at Sites 06 and 13.

3.5.2 Risk-Based Considerations
As described in the National Contingency Plan (40 CFR
300.43(e)(2)(i)(A)(2}], "The 107® risk level shall be used as the»point.of
“departure for determining remediation Qoals for alternatives when ARARs are
not available...". The 1076 starting point indicates U.S. EPA's preference
for setting cleanup levels at the more protective end of the acceptable 10‘4
to 10°® risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then Eaken into cénsideration in the determinéﬁion
of where‘within the 1074 to 1076 risk range the cleanup standard for a given

contaminant will be established. '~ For the purposes of'Ehis evaluation, the»
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crisk=based--cleanup_ levelS_which correspond__to~a- 1078 Fisk—are—calculated:
Site-specific and remedy-specific factors 'whi‘ch may effect the determination
of the final cleanup level will be addressed‘in subsequent éortions of this
document . |

N : : .
Those surface soil and ground water contaminants which contribute an-
individual cancer risk of greater than 1l x 107® to the overall cancer risk
estimate under the reasonable maximum scenario were evaluated to detemine if
there are any for which an ARAR/TBC has not been identified. A .similar
evaluation -was cor}ducted for contam'inantvs which contribute an individual
noncarcinogenic hazard index ratio greater than one to the overall
noncarcinogenic risk. For the contaminants identified By this evaluation,
risk-based cleanup levels were calculated assuming future residential site use.™

¢”PAHs drove the carcinogenic risk estimates associated with exposures to.
sﬁrface soil at ‘Sites 05 and ‘06, while arsenic drove the carcinogenic risk
estimate at f‘,Site. 13. Specificaliy; benzo(a)anthracene, 'benzd(a)pyr,ene_,;,
(benzo(b/k)fluoranthene, chrysene, indeﬁo(1,2,3—cd)pyrene, and arsenic; -were
< found to éose a cancer risk greater than 1 x 1076 at the Group I. sites....
- Surface soil cleanﬁp levetls were calculated for these contaminants based on
the '1 x 107® cancer risk, as presented in Table 3-6. As stated previously in
Sections 3.2.6, 3.3.6, and 3.4.6 no individual hazard index values greater
than unity were calculated for noncarcinogens vin‘surface soils at Sites l05 a.nd
06 in the risk assessment presented in the Phase I RI Report (TRC, 1991). At
Site 13, only PCBs presented a pot_ential noncarcinogenic risk but there are
ARARs/TBCs available fof the evaluation of PCB lremediation. Therefore, @o--
(tisk-based cleanup levels were calculated for noncarcinogens in the surface- .

(soil-. For subsurface soils, risks posed by the detected contaminarts did not-

Qeit_ceed"«aéceptable values and, therefore,- no risk-based cleanup levels were”
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calculated—forsubsurface soil - ~contaminants:, Additional information used in
the development of risk-based cleanup levels is presented in Appendix A.
The surface soil contaminant levels for each of the surface soil sample

locations were compared to the risk—based.cleanhp levels presented in Table

"'3-6. At Site 05, all of the PAHs for which cleanup levels were calculated

were detected at concentrations exceeding the cieanup levels in at least one
sample (see Figure 3—12); Seven of gen surface soil samples had
concentfations of PAHs above the cleanup 1levels with the highest
concenfrations found at sample S05-10 (470 ppb to 1,860 ppb). PAHs were
detected in all three surface soil samples at Site 06, but no concentrations
excgeded the developed cleanup levéls. It should be noted that for all SVOC
anaiyses 6ffsﬁrface soil samples, detection: limits exceeded risk-based cleanup
leyels‘for PAHs. Therefore, there is a degree of uncertainty associated with
theA evaluation of the extent of - PAH contamination at 1levels exceeding
risk-based cleanup levels. At Site 13, a risk-based cleanup level Qas
developed only for arsenic. Two of the six surface soil. samples exceeded the
cleanup level for arsenic, with the higheét éoncentration of 1.6 ppm found at
S13-04 (see Figure 3-13).

As indicated in Table 3-6, the greatest calculated reasonable maximum soil
exposure risk under the future residential use scenario for an individual
compound is 4.0 x 10~6. Therefore, calculated risk levels exceed 1 x 1076 but

fall within the acceptable risk range of 1 x 1074 to 1 x 1076 applicable to

remedial actions.

In ground water, only bis(2-ethylhexyl)phthalate presented a future

residential reasonable maximum estimated cancer risk of greater than 1 x 1076

(at Site 13 only). A ground water cleanup level was developed for this
contaminant based on the 107® cancer risk (see Table 3-7). As stated in
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Sections 3.3.6 and 3.4.6, manganesé ét Site 06 and Site 13 exhibited a hazard
index ratio greater than unity. Therefore, a noncarcinogenic cleanup level
was calculated‘for manganese and is presented in Table 3-7 and.indicéted in
Figure 3-14, |
Ground Qater contaminant levels for each ground water sample were compared

to the developed risk-based cleanup levels.‘ At Site 06, mahganese exceeded
the cleanﬁp level in one of six samples. The oné sample, GW06-03B, contained
manganese at a concentration of 2,700 ppb. At Site 13, bis(z—ethylﬁexyl)—
phthalate was detected at a concentration of 45 ppb (GW13-04B). Manganese
exceeded the cleanup level in two of the eight ground water samples at Site

13, with a maximum concentration of 2,200 ppb at GW13-04B.

3.5.3 Remedial Responsé Objectives

Based on the information presented above, -the remedial action objécﬁives
for surface soil are as follows:
e Minimize current and future exposures to surficial soil
contaminants at levels which exceed ARARs/TBCs, as presented in
Table 3-3, or which pose unacceptable risks to human health and

the environment; and

e Minimize off site migration of surface soil contaminants.

U

The remedial response objectives for ground water are as follows:
‘e Prevent exposure, due to ground water ingestion, to contaminants -
at levels exceeding acceptable ARARs/TBCs as indicated in Tables
3-4 and 3-5, or which pose unacceptable risks to human health and
the environment; and ‘

e Minimize migration of ground water contaminants.

3.6 General Response Actions

General response actions are thoSe remedial actions which will satisfy the
remedial objectives. General response actions for "Group. 1 sites were
formulated based on the results of the Remedial Investigation.
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The first étep in determining appropriate general response actions for a
given media is an initial determination of the areas or volumes to which the
general response actions may be applied,vas described below. In determining
these volumes/areas of media, consideration has been inen to site conditions,
the naturé and extent of contamination, acceptable exposure levels and
potential expdsﬁre routes. As previouély presented in Section 3.5,
'rgmediation limits will depend upon the level of risk determined to be

acceptable for the sites.

Soil

In order to provide a preliminary estimate of the volume of soil requiring
remediation, the extent of soil contamination at levels exceeding ARARs/TBCs
and risk-based cleanup levels must~be evaluated. Two remedial sceﬁarios have

been developed for the Group I sites. The first scenario involves remediation

of soils/sediments which exceed current action levels and the 1076 risk

level.. The second scenario addresses only soils/sediments which are
contaminated at levels exceeding ARARs/TBCs.

The areas or volumes of media which would require remediation under the

(fif?p“”scenério (remediation to meet action levels and risk-based cleanup

levels) are discussed below.

e Site 05 surface soil would require remediation due to the presence
cof PAHs. The estimated areal extent of contamination is
illustrated on Figure 3-12. The contaminated area covers {15,000
(ft2, and assuming a thickness of 2 ft, the volume requiring
remediation is 1,100 yd3. ‘

e ‘No surface soil would require remediation at Site 06.
. Zéf Site 13, the total surface soil area which would require
remediation is/50,000 ft2, as indicated on Figure 3-13. Using a

thickness of two feet, the volume requiring remediation is
estimated at’ 3,700 ya3.
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The areas or volumes of media which would require remediation under the
T
ggaggaﬁiécenarlorj remediation to meet actlon levels (namely, a PCB cleanup
o _ v
level of 1 ppm) are provided below.
. CNo surface soil at Slte 05 would require remediation under this
-scenario. : .
e No surface soil at Site 06 would require remediation.
. Ohiy PCBs would require remediation at Site 13 under the sedond
scenarlo. The area of surficial contamination is estlmated at
45 000 ft2 (see Figure 3-10). Using a thickness of two feet, " the
volume of soil requiring remediation is estimated at 3,300 yd-~.
It should be noted that, if proposed Rhode 1Island Site Remediation .
Regulations are promulgated, the area of surf1c1al contamlnatlon couldyfggpher -
cdecrease under the proposed PCB standard of 10 ppm.

A liéting of general response actions developed for. the remediation of

soil is provided below.

Soil:

e No Action

e Institutional Control
¢ "Containment:

gg; Treatment/Dlsposal

Ground Water

In order to provide a preliminary estimate of the volume of ground water
requiring remediatioﬁ, the extent of ground water contamination at 1levels
exceeding ground waﬁer ARARs/TBCs and risk-based cleanup standards must be
evaluated. While contaminant levels exceed MCLs and risk-based cleanup levels
at Sites 06 and 13, ‘insufficient information exists to clearlj define the areAjV
beiground water contamination. The contaminated ground water plume cannot be

@ccurately defined without the presence of additional wells to delineate the

boundaries of the plume. Similarly, while the ground water flow direction can
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be interpolated - based on wells. located‘ at each site (see Figure 3-6),
additional wells are needed to further define the flow direction and théf%py
allow for a detailed evaluation of potential remedial alternatives. Therefore,
‘the Feasibility Study for the Group I sites will be developed using a phased

approach, by dividing the sites into operable units. Two distinct operable

units will be created, with surface ‘'soil/sediment contamination addressed ™

<within this operable unit, and ground water contamination to be ;addressed in
the future, within a separate operable unit. Surface soils and sediments will
be addressed in fhis Feasibility Study, but the dévelopment of ground water
remediation alternatives will proceed when information generated during the
Phgse II remedial investigation is available for incorporation.

-

3.7 Identification and Screening of Technologies and Process Options

The general response actions. are developed further through the
identification and screening of remedial technologiés which could potentially
meet the remedial action objectives and cleanup criteria. Following a

~screening of the remedial technologies on the basis of technical

implementability; the procesé 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 sites.

3.7.1 Technology Screening

A combined technology screening was performed for all the sites addressed
within the Phase I FS. The technology screening for soils/sediments 1is
presented in Table B-1 of Appendix B. The table includes brief descriptions

"of the individual technologies or process options, comments on their general
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applicability, limiting characteristics which prevent their application to
certain sites, and a summary of whether they are screened or retained for the

various sites. The technologies or technology process options which do not

'péss the screening process on the basis of technical implementability will not

be retained for further consideration. As mentioned in Section 3.6, undef
either site remediation scenario evaluated, soils at Site 06 do not require .
remediation. Technelogies and process options which passed the technology

screening for Sites 05 and 13 are summarized in Table 3-8.

3.7.2 Process Option Screening

Upon identification of those technplogies which are technically
implementable, the process eptions are further evaluateq to allow the
selection of a representative process option for each technology type. - The
érocess.options are evaluated on the basis of effectiveness, implementability,
and cost. Process option evaluations for soil/sediment are presenﬁed in Table
B-2 of Appendix B. The selected representative process oéﬁions are indicated

with a bﬁllet'in Table 3-8 for Sites 05 and 13.

3.8 Remedial Alternative Development

The technologies and process options developed in Section 3.7 are combined
in this section to form remedial alternatives. The range of alternatives
which is developed "is intended to provide varying degrees of site cleanup.
The alternatives presented herein have been developed consistent with criteria
mandated by the National Contingency Plan (NCP, 40 CFR 300). NCP criteria

require the consideration of the following:

e The no action alternative.

e For alternatives which provide control of the source of
contamination, the alternatives should include:
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- One or more alternatives that involve little or no treatment,
but  provide protection of human health and the environment
primarily by preventing or controlling exposure to hazardous
substances through engineering controls (caps, slurry walls,
etc.) and/or institutional controls (land use restrictions,
etc.).

— Alternatives in which a principal element is treatment that
reduces the toxicity, mobility, or wvolume of hazardous
substances. This range should include an alternative that
removes or destroys hazardous substances to the maximum extent
feasible, thereby eliminating or minimizing the need for
long-term management. ’

- 'The development "of one . or more innovative treatment
technologies for further consideration. :

As indicated in Table 3-9, a total of four alternatives have been
developed for addréssing soil/sediment contamination .at Sites 05 and  13.°
These alternatives include a no action -alternative (I-1), a limited action
alternative (I-2), a containment alternative (I-3), and an active restoration
glternative (I-4). Three treatment/disposal options were evaluated under
Alternative I-4. Specifically, the remedial alternatives include deed
restriction/fencing (I-2), ‘a soil cap (I-3), off¥site_1andfi11ing or off-site

Cincineration (Option A, I-4), on-site incineration (Option B, I-4), and
dechlorination (Option C, I-4).

Site 06 has no surface soil or sediment contaminants exceeding ARARs or
TBCs or risk-based cleanup levels and is not addressed under either remedial
séenario, as previously described in Section 3.6. Therefore, 'Site 06 will be
considered a mo action site and  will be discussed under  the no action
alternative only. Under the remedial scenario where the sites are remediated
to meet ARARs/TBCs, Site 05 has no contaminants exceeding ARARs/TBCs. Thus,
for this remediation scenario, Site 05 will only be evaluated under the no

action alternative. Under the remedial scenario where remediation 1is based

both on ARARs/TBCs and risk-based cleanup 1levels, the remediation of both
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Sites 05 and 13 will be evaluated. The final remedial alternative selected

for the Group.I sites in the Phase II FS may consist of a combination of

alternatives for the three sites (e.g.., no action at Sites 05 and 06 and

- Active Restoration at Site 13).

3.9 Definition and Preliminary Screening of Remedial Alternatives

for each’ of tﬁe remedial alternatives developed., such information-as the
location and extent of excavation and containment as well as the volumes of
soil to be colleéted, excava£ed or tfeated are described. The thought proceés
used» in the development of alternatives is also présentea; A preliminary
screening is pérforﬁed after the individual description of each al;ernative. |

The objective of the preliminary sc;eening process is to reduce the number
of alternatives that will be evaluated in more detailed in the Phase II FS.
This screening aids in sﬁreamlining the feasibility study process while
ensuring that the hostApromising alternatives are being considered. A.range
of treatment alternatives from no -action to siéé‘ restoration is typically
retained, where pracficable, throughout the initial screening process. The
comparisons between alternatives in this section typically. focus on similar
alternatives, the most promising of which is carried forward for furtﬁer
analysis. | |

The.preliminary screening consists of an evaluation of the effectiveness,
implementability, and cost of the alternative. The effeétiveness screening
evaluates the ability of_each alternative to protect human heﬁlth and the
environment through a reduction in the toxicity, mobility of volume of
contaminated material. Both long- -~and short-term effectiveness are
considered. The implementability screening takes into consideration the

technical and administrative feasibility of constructing, operating, and
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maintainiﬁg ihe a;tefnative. The final evaluation criterion, cost, -involves
the estimation of both capital and operation and maintenance (O&M) costs
associated with each alterﬁative. Prelimihary cost estimates are provided in
Appendix C. Due to the lével of refinement of ﬁhe alternatives at this point

in the Feasibility Study, cost estimates may not be as accurate as those

developed during the detailed analysis of alternatives conducted during the’

Phase II FS. However, estimates are comparative in terms of relative accuracy
to allow cost decisions to be made at this point.
Those alternatives which pass the preliminary screening process will be

evaluated in detail in the Phase II FS.

3.9.1 Alternative I-1 - No Action

3.9.1.1 Description

The no action alternative would ﬁnvolve no remedial response activities
for soils at the Group I sifes. No removal or treatment of contaminated
surface soil/sediment would be conducted. No component of the no action
alternative minimizes any potential risks that may be associated with direct
contact with oﬁ;site contaminants. In acéordance with requirements specified
in thé NCP, a review of the no action decision would be conducted in five
years for any site at which it was determined that unlimited future use would
not be protective of huﬁan health. Consideration of the no action alternative

is required under the NCP.

3.9.1.2 Evaluation

Effectiveness - The no action alternative would provide no reduction in

the toxicity, mobility or volume of contaminants in site soil/sediment. The

short-term risks would be minimal due to the lack of activities associated
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with its implementation. The long-term effectiveness is based on the levels

of risk which existing contaminants pose to human health or the environment at

s

each site.

e At Site 05, the relatively low estimated risk levels would make
the no -action alternative effective in the long=term for -.
. non-residential future uses and, even for future residential use,
the existing risk levels are within the acceptable range for
~ Superfund remedial actions. ’

e No contaminants at.Site 06 pose a threat to human health or the
environment based on ARARs/TBCs or risk-based cleanup levels, so
the\@o action alternative would be very effective in the long-term.

e At Site 13, the elevated levels of PCBs in site soils and
sediments would limit the long-term effectiveness of the no action
alternative. The PCB contamination would continue to pose a
relatively high level of risk to human health and the environment.

Implementability - The no action alternative would require no
implementation activities at any of the sites other than a five year review;
therefore, it is easily implemented.

Cost - There are no costs associated with implementation of the no action

alternative.

3.9.2 Alternative I-2 - Fencing and Deed Restrictions

3.9.2.1 Description

This limited action alternative = would involve no remediai response
activities for soil/sediment at Sites 05 and 13, although it would .include
both the construction of a perimeter site fenée and in@lementation of deed
restrictions. A six-foot high chain link fence would be placed around the
contaminated areas at both Sites 05 and 13. Placement of hazard warning signs
on the fences would also be included in this _alternative. The proposed

locations of the fences are shown in Fiqures 3-15 and 3-16.
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This limited action alternative would also include implemernitation of land
use deed restrictions. Tﬁese resfriction‘s, which would limit allowable future
site use and development, hayve been included to provide an added measure of
'long—termlprotection of human health through minimizing potent;ial future
exposures to contaminated site surface soil/sediment. The deed re/s;,trictions
;ould limit future residential _Aevelopment of Site. 05 and Site 13, thereby
eliminating the future use scenario where the 1076 risk level was exceeded
i(see Section 3.5.25.

In contrast to Alternative I-1, which was- required to be considered under
the NCP, this alternative has been developed to provide an increased level of
protection of human health through fencing 'ahd land use restrictions while

pfoviding no action to reduce the toxicity, mobility or volﬁmes of

contaminated surface soil at Sites 05 or 13.

3.9.2.2 Evaluation

Effectiveness - This alternative would provide no reduction in the

toxicity, mobility or volume of contaminated soils at Sites 05 and 13. It
would also p;ovide no direict protection of human health or the environmént.
Through fencing and deed restrictions, it would limit potential exposures due
to direct contéct with contaminated- surfa;:e soil/sediment and would limit
future site use. Proper maintenance of the perimeter fence and compliance
with deed restrictions would maintain thé alternative's long-term
effectiveness at both sites. Minimal short-term risks would be associated
with it';s implementation.. Therefore, it would also be effective in the
short—term». |

Implementability — This alternative would involve the placement of land

use deed restrictions on a property controlled by the federal government.
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Implementation of these deed restric&ions should be relatively easy. The

placement of the perimefer fence should not be difficult given the lack of
aétive use of each sitei Overall, this alternative would be easy to implement.
Cost —-C§sts associated with thié alternative would be those associated
with perimeter fence construction and establishing land use restrictions.
The cost .of this no action alternative is initially estiﬁated based on an
assumed 3b-year maintenance period for the perimeter fence. Thé present worth
value for Alternative I-2 at Sites 05 and 13 is $45,000. See Appendix C fér

preliminary cost estimates.

3.9.3 Alternative I-3 - Soil Cap/Deed Restrictions

3.9.3.1 Description
This -alternative was developed to meet -thé NCP's requirement for
consideration of an alternative which utilizes containment with little or no
treatment. Alternative I-3 incorporates the capping or covering of the Sites
OE:fEnd' 13 with a one-foot sand drainage layer topped by a two- foot |
«soil/vegetation layer' which would 1limit future exposure to sufficial
cohtaminatioh. At Site 13, the cap would be designed to direct drainage away
from the catch basins and the catch basins would be cqvefedA to prevent
drainage and access into the basiﬁs; |
The capping alternative would cover the entire contaminated area for each
site. ‘Two capﬁing optiops were developed:
e Option A - Capping of'all surface soils which exceed risk-based
~cleanup levels (15,000 £t2 at Site 05 and 50,000 ft2 at Site 13).
e Option B - Capping of all surface soils which exceed ARARs/TECs
(45,000 £t2 at Site 13). '
The physical limits of the capping optidﬁs would consist of the shaded

areas shown in Figures 3-12 and 3-13 for Option A and in Figure 3-10 for
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Option B. Thé soil cap would minimize potentiai risks associated with direct
contact with contaminated surface soils/sediments.

In éddition to the soil cap, deed restrictions would be placed on the
sites to limit future site use and development. The deed restrictions wouid

aid in the long;term protection of-human health.

3.9.3.2 Evaluation

Effectiveness - Alternative I-3 would provide no reduction in the toxicity

or volume of site contaminants but it would limit exposure to surficial
 contamination and the potentiai higration of surficial contaminants due to
erosion. Short-term effectiveneés would be impacted by the disruption of
~surficial materials required to cép each site, especially at 'Site 05 where
surficial vegetation (light woods) ~would require clearing prior to «cap
construction. Long-term éffectiveﬁess.depends upon maintenance of the cap's

integrity and the effectiveness of the deed restrictions.

“at Site 13, capping would not prevent migration of existing PCB

Ccontamination via the catch basins unless both the catch basins themselves and
<the upgradient end of the drainage pipe are also capped.

Implementability - Alternative I-3 would be relatively easy to implement.

It . would require the construction of ‘a soil cap. This activity emploYs
coﬁmonly used and widely accepted construction equipment and techniques. Site
13 is flat and covered with grass which.minimizes the need for extensive site
preparétion.- Site 05 would requiré cleéring of existing vegetation prior to
cap construction. Administratiqé implemeﬁtation of land use deed restrictions
would bé relatively easy to undertake given the present ownership of the sites
by the fedefal government. The overall. implementability of Alternative I-3 is

good.
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Cost - The main cost factor associated with Alternative I-3 1s the

" construction of the soil cap. The initial estimates of the présent worth cost

for Alternative I-3 .are:

® ~Option A = $210,000"
o((Optiqn‘B'— $150,000-

See Appendix C for preliminary cost estimates.

3.9.4 Alternative I-4 — Soil Disposal/Treatment

3.9.4.1 Description |

Alternative I-4 consists of active site restoration, and includes the
consideration of a number of treatment/di#posai technologies for contaminated
surface soil at Sites 05 and 13. This alternative requires the removal of

contaminated soils and sediments. The period of restoration will be dependént

‘upon the technologies included in the final alternative. This analysis is

intended to provide the basis for a general comparison between Alternatives
I-1, 1I-2, 1I-3 and I-4. Preliminary analyses of the effectivéness,
implementability and costs of the individual technology options are presented

in Sections 3.9.5 through 3.9.7.

3.9.4.2 Evaluation

Effectiveness - For soils, Alternative I-4 would provide a reduction in -

the mobility or toxicity of soil contaminantsvthrough either excavation and
disposal or excavation and treatment. The degree of toxicity reduction would
be dependent upon the individual treatment technology selected.

Implementability - Alternative I-4 is implementable, although its

implementability would be highly dependent upon the individual technologies

included in the alternative. The removal of contaminated sediments from the

.catch basins may be somewhat difficult to implement.
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. Cost - As with implementability, cost would be highly dependent upon the
individual technologies included in the alternative. In general, Alternative
I-4 would cost significantly more than Alternatives I-1, I-2, and I-3 due to

the active restoration activities involved in its implementation.

3.9.5 Alternative I-4 — Option A - Off-Site Landfill/Off-Site Incineration

. 3.9.5.1 Description

This option would involve excavation and off-site transportation of
soil/sediment to a suitable landfill. DiSposal of contaminated soil/sediment
at an off-site landfill would eliminate the need for long-term management of

the soil/sediment on-site. Prior to landfilling, the excavated soil must be

characterized to determine if it meets the definition of hazardous waste and

if it falls under land disposal restrictions; Soil samples from Sites 05 and
13 were anaiyzed for TCLP éarameters during the Phase I Remedial
Investigatioﬁ. No samples ‘exceeded TCLP limits, thus the surface
~ soil/sediment at Site 05 is assumed to be hon—hézardous.

At Site 13, fédefai land disposal restrictions (40 CFR Parts 261 and 268),
thchf prohibit the écceptance of certain waste types at landfills, must be
evaluated. Restricted waste types include solvent-, dioxin-—, and
Ca;ifornié—l;st—contaminated soils and soils contaminated with listed or
characteristic hazardous wastes. vRestricted wastes under the California-list
include noﬁ-liquid hazardous wastes containing halogenated organic coméounds
(including PCBs) in total concentrations greater than or equal to 1,000 ppm;
In one éample at Site 13 (S13-09), PCBs were detected at a concentration of
4,563.pph. To satisfy the federal land disposal restrictions, the volume of
surface soil with PCB concentrations greater than 1,000 ppm will not be

landfilled. Additional saméling will be conducted to segregate this highly
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”contaminated. soil and it will be sent to an off-site TSCA-approved

incinerator. The remainder of the PCB-contaminated soil will be disposed of
in an off-site chemical waste landfill in accordance with TSCA requirements
that soils with PCB concentrations greater than or equal to 50 ppm be disposed
of in a chemical,wasﬁe landfill. Off-site incineration involves excavation
and transportation of the soil to a suitable incinerator. Excavated soils
would require 'arumming prior to off-site = transport in accordance _with
incinerator acceptance réquirements.

Based on.these considerations, preliminary costs for this alternative have

been prepared for the scenérios listed below:

e Scenario 1 - The surface soil from Site 05 (1,100 yd3) exceeding
risk-based cleanup levels and soil/sediment from Site 13 with PCB
concentrations exceeding risk-based cleanup levels but less than
1,000 ppm (3,200 yd3) will be shipped to a -chemical waste
landfill. The soil from the PCB hotspot with PCB concentrations

" of 1,000 ppm or greater (500 yd3) will be sent to an off-site
incinerator. o '

e Scenario 2 - The surface soil from Site 13 with PCB concentrations
greater than 1 ppm but less than 1,000 ppm (2,800 yd3) will be
shipped to ‘a chemical waste landfill. The soil from the PCB

. hotspot with PCB concentrations of 1,000 ppm or greater (500 yd3)
will be sent to an off-site incinerator. '

3.9.5.2 Evaluation

Effectiveness - Overall, the off-site landfill/off-site incineration’
option described above wéuld reduce the mobility, volume, and toxicity of the
.PCB—hots?ot of contaﬁinated surf;ce soil at Site 13. It would reduce-the
mobility, but not the . volume or the toxicity of the remainder of the
contaminated soil/sediment from Siteé 05 and 13.

Long-term effectiveness would depend upon the facilities receiving - the
waste. The long;term operating and maintenance procedures at the :eceiving

landfill and the degree of contaminant destruction available in the
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incinerator and the long-term opefation and maintenance of the ash disposal
facility will affect the long-term effectiveness.

In the short-term, exposures to remediél workers during soil/sediment
'ekcavatipn could be minimized through the use of appropriate health and safety
equipment. No off-site impacts are anticipated in the short-term.

Implementability — Implementability of off-site landfill disposal would be

directly related to the availability of a suitable landfill of adequate
capacity to accept the type of matefial generated from the site. The off-site
incineration component of the alternative would be relatively easy to
implement, since several comﬁeréial incinerators can accept'the.type of waste
from Site 13. Due to incinerator demand and capacity limitations, delays in
the incinerator's acceptance 6f the waste for treatment are possible.

Cost - Factors which are considered in the cost evaluation of this
alternative include the replacement and compaction of clean back-fill in
excavated areasvand.the off-site disposal/incineration‘costs. The preliminary

estimates for the cost of each of the disposal scenarios are:

Alternative I-4, Option A - Off-Site Landfill/Off-Site Incineration

— Scenario 1 - Sites 05 and 13 - 4,300 yd3 to a cﬁemical waste
landfill and 500 yd3 to a TSCA-approved incinerator - $6,900,000

- Scenario 2 - Site 13 - 2,800 yd3 to a chemical waste landfill and
500 yd3 to a TSCA-approved incinerator - $5,600,000

Preliminary cost estimates are presented in Appendix C.

3.9.6 Alternative I-4 - Option B —.OnQSite Inéineration

3.9.6.1vDescriEtion

The on-site incineration alternative was developed as an. option which
reduces the toxicity, mobility, or volume of hazardous substances as a

principal element. This alternative consists of the excavation -and



2

incineration of contaminated soils/sediments in an on-site incinerator. This
option has been proposed for the following scenarios.

e Scenario 1 - All contaminated surface soil/sediment exceeding
rigk-based cleanup levels at Site 05 (1,100 yd3) and exceeding
ARARs/TBCs and risk-based cleanup levels at Site 13 (3,700 yd3)
would be excavated and incinerated. The incinerator would be
‘mobilized at Site 13; therefore the soil from Site 05 will be
transported to Site 13 for incineration. '

e Scenario 2 - Only the contaminated surface soil/sediment exceéding
ARARs/TBCs at Site 13 (3,300 yd3) would be excavated and
incinerated at an on-site incinerator. ' :

Based on the estimated volume, a medium-sized rotary kiln incinerator with

a capacity of approximately 3 to 5 yd3(hour would- be most cost effective for
these sites. Following the excavation and incineration, the ash would .require
testing and handling in accordance with fedéral and state regulations. For
the Scenario 2 soils, the PCBs should be destroyed to a level which would

enable the ash to be backfilled on-site. Incineration will not treat all
inorganic contaminants, however. Arsenié, which was detected at Site 13 at
levels exceeding risk-based cléanup levels, would remain in the residual ash

under Scenario 1. The ash could potentially require stabilization' before

replacement on the site.

3.9.6.2 Evaluation

Effectiveness — Alternative I-4, Option B would provide a feduction in the

mobility, vblume, and toxicity of contaminants. Organic contaminants would be
destroyed in the incineration process. Inorganics would either volatilize in
the incineration process and be removed in the air treatﬁent system or remain
in the ash residue. Short-term effectivéness woﬁld be limited by the site

disruption which wduld occur during excavation and incineration activities.

3-39



Implémentability ~ Several vendors supply medium-sized rotary kiln

incinerators.i This option would be ‘implementable although it does require
significant site preparation and regulatory approvals. The administrative
implementébility would be dependentvon the ability of the system to meet the
federal and stéte'requireﬁents applicable to the-operatiqn‘of incinerators,
including regulations applicable to the destruction of PCBs. Also, the
potential-local public opéosition to such a remedial response is unknown.

Cost - The main eosts associated'ﬁith the incineration of contaminéted
soils at the Group I sites relate to f.he mobilization and operation of an
on-site incinerator, as well as the potential cost associated with the
stabilization of ash residuals. The costs associated with each scenario are
provided below.

- Scenario 1 - Sites 05 and 13 - Incineration of 4,800 yd3 of

_contaminated soils - $4,700,000

- écenario 2 - Site 13 ;only ~ Incineration of 3,300 yd3 of

contaminated soils - $3,200,000 :

Appendix C includes preliminary cost estimates associated with Alternative

I-4, Opfion B.

3.9.7 Alternative I-4 — Option C - Dechlorination

3.9.7.i Description

Dechlorination involves the use of chemical reagents to dechlorinate PCBs
through a nucleophilic substitution process. Several vendors lare currently
developing?dechlorination‘processes, which are considered to be an innovative
means of treating PCB-contaminated soils. A process currently being developed

by the U.S. EPA Risk Reduction Engineering Laboratory incorporates a base

(i.e., sodium hydroxide), a source of free radical hydrogen donors, and a -
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catalyst to accomplish reductive dehalogenation of balogenated materials. The
cétalyst is formed in-situ by decomposition' of ihexpehsiveA ofganic
precursprs.v The dechlorination process fenders the soil/sediment non-toxic.
The dehalogenation process haé successfully undergone~pilot scaie testing of -
PCB—contaminéted soils. The process may have applications to othgr hazardous
materials (i.e., PAHs), but has not been tested to date. Optiop C would
provide a means of destruction for the PCBs in the surface soil and sediment
1 .

at Site 13. However, the proceés does not treat inorganics. Therefore,
dechlorination would only be effecﬁive under the treatmeﬁt_scenario in which
soils/sediments exceeding ARARs)TBCs are remediated. To address both the
contaminated soils vhich exceed ARARS/TBCs and risk-based cleanup iévels,
anéther remedial technology (i;e landfilling, incineration) would have to be
included with dechlorination. | Including another. technology such as
incineration or off-site landfilling would not be cost effective since either
of-thosé alternatives would remediate the contaminated soils alone.

Only the PCB-contaminated soil at Site 13 (3,300 yd3) will be addressed
uhder-the dechiorination éption. The PCB contaminated soil would be excavated °
and chemically dechlorinated on-site. Off—gases from the process would be
treated before being released into'}the 'athosphere. The treated surface

soil/sediment residues are non-toxic and can be backfilled on-site.

3.9.7.2 Evaluation

Effectiveness - Alternative I-4, Option C would reduce the volume,

toxicity, and mobility of contamination in the surface soil at Site 13.
Although still an emerging technology, tests have shown that soils containing
several ‘parts per million of PCBs before dechlorination treatment have no

detectable levels of PCBs after treatment. Short-term effectiveness would be
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impacted by the exposure to surface soil/sediment during excavation and
dechlorination activities. Long-term effectiveness would depend on the degree
of destruction achievable by the_dechlorinatién process. Treatability studies
would be required to confirm the treatment levels achievable for Site 13
soils. This treatment option would not attain risk-based cleanup levels at
either Site 05 or Site 13.

Implementability - The évailability of a full-scale dechlorination unit is

“uncertain. The technology is still under evaluation in the SITE progrém and
is not commercially available. However, assuming a dechlorination unit would
be available to remediate the PCB contamination at Site 13, -Option C would
rélatively easy to implement.

Cost - The déchlorinatiéﬁ process is relatively inexpensive when compared
to alternaﬁive technologies. For the. remediation of 3,300 yd3 of PCB-
contaminated soil at Site 13, the estimated present worth cost is $1,800,000.
Due to the»preliminary stage of development of this technology, dctual costs
could ‘vary significantly. A preliminary cost estimate .is presented in

Appendix C for this treatment optibn.
{

3.8 Selection of Alternatives for Detailed Analysis

A comparative analysis of the individual alternatives based on the three
evaluation criteria is conducted to allow the elimination of selected

alternatives from the detailed analysis process.

3.8.1 Effectiveness

With respect to long-term effectiveness, those alternatives which involve
reductions in the toxicity, mobility or volume of contamination and

contaminant sources will provide the greatest protection. With respect to
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short—term effectiveness, those alternatives which are protective " during the
construction and implemehtation period are most effective.

For the soil/sediment remedial alternatives developed, those alternatives
which provide the greatest long;temn effectiveness, due to removal/treatment
of contaminated soils and waste materials, tyéically provide the least amount
of short-term .protecﬁiveness, due to the required disrﬁption of the waste
materials and on-site treatment operations. |

Alternative I-4, excavation and treatment/disposal of surface
soil/sédiment provides the greatest long-term effectiveness by treating or
disposing of the contaminated soil/sediment. Off-site landfilling/
incinération (Option A) offers the greatest long-term ‘effectiveness by

treating both PCBs and semi-volatile organics and by removing the contaminated‘

‘off-site for treatment, with no placement of treatment residuals back

on-site. It is followed by on—site‘incineration (Option B), which provides
on-site treatment of PCBs and other organic contaminants but which potentially’
requires long-term maintenanée of treatment fesiduals. Option C,A
dechlorination, treats the PCBs but may not treat other soil contaminants.

Alternati?e 1-3, capping, provides the next level qf long-term effectiveness

through a reduction in risks associated with direct contact with contaminated
surficial soiis/sediments. Alternative I-2, no action with fencing and deed
restrictidn;, provides limited long-term effectiveness. It limits potential

exposures to soil/sediment contamination through ~fencing and deed
restrictions. Alternative I-1, no action, provides the least protection
against surface soil contaminaﬁts but could be considered to be effective in
the long-term for Sites 05 and 06, especially for future non-residential site

uses, based on site risk evaluations.

The alternatives vary in the degree of short—ferm effectiveness provided.

!
Alternative I-1l, the no action alternative, involves the least short-term
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impacts due to the 1lack of' remedial’ activities associated with it énd
thereforer is most effective in the shoft—term.' The limited action
alternative, I-2, ‘also has minimal short-term impacts associated with fence
"cohstructioﬁ. The soil cap alternativé, I-3, could have short-term impacts
‘due to possible contact with surface soil during cap construction.
Alternative I-4 invo;ves soil/sediment excévation, and therefore would have
the greatest potential for short-term impacts.’ Short-terﬁ_éffectiveness of

the'treétmeht»options under Alternative I-4 would be comparable.

3.8.2 Implementability

Implémentability is a measure of the technical and administrative
feasibiliﬁy of constructing, operating, and maintaining a remedial action
alternative.“ Alternative- I-1, no aétion, 'is  the most implementable
soil/seaiment remedial alternative from a construction standpoint due to the
lack of implementation activities associated with it.. Alternative I-2,
limitea actioﬂ,bis also fairly readily implemented, involving only limited
construction activities (i.e., installation of fencing). Alternative I-3,
regrading and capping, is next in terms of implementability based on the
relatively simple nature of cap construction. Alternative I-4, excavation and
treatment/disposal of subsurface soil and sediment, is the least implementable
option{ requiring excavation, and off-site treatment or disposal, or on-site
treatment. Removal of sediments from catch basins could be difficult to
‘implemgnt. Of the soil/sediment treatmenﬁ options, off-site landfilling,
Option A, is . the Amost. implementable, followed by Options B (on-site

incineration) and C (dechlorination).
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3.8.3 Cost
Alternative I-1, no action, is the lowest cost alternative, closely
followed by Alternativé I-2, limited action. The soil cap alternative (I-3)

costs $210,000 and $150,000 for Option A and Option B, respectively, The

excavation and treatment/disposal of subsurface 5011 and sedlment (Alternative

I-4) costs are the most expensive, ranging from $1 800,000 to $6,900,000, for

the various treatment optlons.

3.874 Selection of Alternatives for Further Consideration

Based on the comparative analysis presented in the previous section,'no
alternatives and no options are proposed to be eliminated from the range of
alternatives undergoing detalled analysis. However, one of the remed1a1

scenarios which was evaluated under two of the Alternative 1-4

_treatmént/disposal options will be deleted from further consideration. Under

Alternative I-4 (Option A (off-site landfill/off-site incineration) and Option
B (on-site  incinetation),' the scenario under which all soils .which exceed
ARARs/TBCs and risk-based cleanupvlevels are remediated (Scenario 1) will be
eliminated. The scenariobunder which only soils which exceed ARARs/TBCs are
remediated_(Scenario 2) will be retained for further consideration. For both
options, . implementation of Scenario -1‘ is estimated to cost more than
$1,000,000 more than implementation of Scenario 2. . The benefif gained by
imélementing,S§enario 1 over Scenario 2 is the achievement of a maximum 1 x
10~® risk associated with the presence of individual contaminants at the
site;. Scenario 2 is al#o protective, however, since it achieves PCB cleanup
levels as defined by ARARs/TBCs'at Site 13 and results in a maximum risk of 1
x_.10'5 for other compounds at Sites 05 and 13 for which ARARs/TBCs do not

exist.
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All of the alternatives, technology options and.'remaining remedial
scenarios will be retained for detailed analysis. This will allow for the
further consideration of a wide variety of remedial options providing a range

in the degree of treatment for the contaminated media at Sites 05, 06 and 13.
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4.0 GROUP II SITES - SITE 08 - DPDO FILM PROCESSING AREA

4.1 Introduction :

The Gréup Ii sites consist solely of Site 08 - Defense Property Disposal
Office (DPDO) Film Processing Area. The following séctions provide a site
.description, summary of remedial response objectives and. cleanup criteria,
‘general résponse acfions, identification and screening of technologies and

process options, remedial alternative development, and preliminary screening

of remedial alternatives.

4.2 Site 08 - DPDO Film Processing Area

4.2.1 Site Location and Description

Site 08 is a flat, grassy area located to the east of Building 314 at West
Davisville. A general site location map is provided in Figure‘4—1. The study
area is defined as approximately a 1,600 square foot area which is likely to
have received ;unoff from an adjacent paved area where wastes were reportedly
discharged. A fence delineating the NCBC—Dévis?ille property line forms the
eastern border of the stﬁdy area and immediétely to\the west of the graséy
area is a paved road which runs adjacent to Building 514. Sandhill Brook
crosses the developed area of West Dayisville within a buried culvert which
passes to the east of Site 08 (see Figure 1-7). The area to the east of the
property lipe is overgrown and slopes gradually away from the site. Several
warehouses are located to the west of Site 08. The nearest warehouse,

Building 314, is currently not in use.

4.2.2 Site History Overview

For a six-month period during 1973, the DPDO recovered silver _from !

(ﬁhotographic wastes. Waste liquids from this recovery process were discharged



on the pavement outside of‘Building 314 and allowed to runoff during rainfall
events.(Hart, 1984a). This silver recovery operation was operated as a batch
system with a 15- to 20-gallon capacity. fhe waste liquids which were
generated COﬁsisted of photograghié compounds, such as sodium thiosulfate and
hydroqﬁinone, and liquids contaiﬁing small concentrations of formaldehyde,
acetic acid, potassium hydroxide and sulfuric acid. No inforﬁation on the
frequency or total quantity of -discharge was available from interviews or

record searches; however, the amounts were reportedly small (Hart, 1984a).

4.2.3 Geology, Hydrogeology and Hydrology .

No subsurface borings were dril;ed at Site 08 during any of the site
investigationé. The glacially-derived soils should consist of sand and gravel
near the surface, grading downward into sand with some silt (Schafer, 1961).
The depth to bedrock should be from 20 to 40 feet below the ground surface
(Johnson and Marks, 1959)f

The depth to the‘wgterltable is probably 3 to 16 feet below the ground
surface (Johnson and Marks, 1959). The direction of flow, based on the
surface topography, is estimated to be to the northeast, towards the discharge

rpoint of the Sandhill Creek culvert approximately 2,000 feet away.

4.2.4 Summary of Contamination

Fiéld investigations conducted during the Confirmation Study in 1985
included surface soil sampling. The analytical results for the single
composite surface soil sample collected indicated that silver was present at a
concentration (0.15 ppm) similar to naturally occurring levels in soil. In
addition, a grab surface soil sample was collected in March 1986 for full EPA
Priority Pollutant analysis. The results of the aﬁalysis indicated no

elevated levels of EPA Priority Pollutants.
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The Phase I RI included the collection and analysis of 10 surface soil

'samples and 5 subsurface (2.5 to 3 feet) soil samples at randomly-generated

'

sample locations, as indicated in Figure 4-2. Samples were analyzed for the
full Target Compound List (TCL)/Target Analyte List (TAL). The volatile

organic analyses indicated that acetone was present in two surface soil

samples (S8-8 and S8-10), while estimated concentrations of chloroform were

detected in three surface soil samples (S8-7, S8-8 and S8-10). Xyleﬁes and an

estimated concentration of ethylbenzene were detected in the sample collected

at a depth of 3 feet at location S8-9. PAHs were detected in every surface

soil sample, but were identified at only two of the five subsurface sampling
locatiops (S8-5 and S8-9). Bis(2-ethylhexyl)phthalate was. detected in every
soil sample. The 3-foot deep sample' collected at 1location S8-9 exhibifed

elevated semivolatile detection ‘1;mits (720 to 3,500 - ppb) and elevated

concentrations of fluorene (1,100 ppb) and 2-methylnaphthalene (2,400 ppb).

. PCB-1260 was detected in surface soils at four adjacent sampling locations

(S8-3, S8-4, S8-6 and S8-7) at concentrations ranging from 190 to 1,400 ppb.
Metals found to be coﬁhon to each. surface and subsurface soil sampling
location included arsenic,'beryllium, chromium, copper, lead, and zinc. Lead
concentrations ranged from.2.6 ppm to 171 ppm. Samples from the center of the
site exhibited conqentrations of copper, lead, and zinc that were five times
greater than those concentrations in surrounding soils. Silver was detected
iﬁ one sample, S8-4, at a concentration of 28 ppm. .The average concentrations
of several metals (e.g., arsenic, copper and lead) are greater in thé‘surface
soils than in the subsurface soils.

TCLP results indicate that low levels of xylene may bé leached from the
soil. TCLP extraction results also revealed that chromium, copper, lead,

nickel, and zinc were leachable from the soils. Gamma-BHC (Lindane) was
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detected in one TCLP extract sample at Site 08, at a level near the detection

limit (0.21 ppb).

l4.2.5 Summary of Contaminant Fate and Trénspprt

The primarf contaminant migration pathways at Site 08 include surficial
erosion: or leaching of contaminants thrdugh the soil column to the ground
water. Site 08 Ais relatively. flat and, for the most paft, grass—-covered.
Contaminant migration via surface water runoff would generally be towards the
east. Sandhill Brook crosses the developed area of West Davisville within a

buried culvert. The culvert passes to the east of Site 08, as indicated in

Figure 1-7. The brook discharges into Saw Mill Pond, which 1is located’

approximately 3,000 feet northeast of the site. . The ground water flow
direction in the vicihity_of Site 08 1is expectgd to be towards the east.

Only surface and near-surface soil samples were collected at Site 08. The
volatile.organicsldetected in the surfaqe soil samples included acetone and
chloroform. With vapor pressures (at approximately 20° C) of 270 and 151 mm
Hg respectively, the principal mechanism for natural removal is
volatilization. Acetone has a relatively high solubiiityvahd could migrate
with precipitation. ZXylenes and éthylbenzeng, both detected at a depth of 3
feet, have rélatively high organic carbon partition coefficients (Kgq vaiues)
and would be expected to adsorb to the soils. Xylene was present at low
levels (26 ppb) in the TCLP soil extraction results, indicating that it may be
leached to ground water. |

Semi-volatile organic compounds, particularly PAHs, are persistent in the
environment due to their complex chemical nature. In general, PAH compounds

related to 2—methylnaph£ha1ene are more volatile and more soluble than those

related to benzo(a)pyrene. Therefore, PAH compounds related to’
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2-methy1naphtha1eﬁe are more likely to migrate from the surface soils. An
elevated level of 2-methylnaphthalene was detected in one subsurface soil
sample collected at a depth of 3 feet (88—9).v In general, PAH levels
decreaséd ‘'with depth. TCLP analysis did not indicéte a potential for
significant leaching of PAH compounds from the soil. |

Bis(Z—ethylhex?l)pﬁthalate was .detected in all ‘soil samples. Phthalate
compounds are considered to be commonv laboratory contaminants and are
widespfead in the envirohment (ATSDR, 1989). They generally exhibit low
solubility and high K, values, and so would.not be particularly amenable to
water transport.

Benzoié acid was detected in three surface soil sample§ at céncentrations
ranging from 49 to 130 ppb. Benzoic acid is highly sdlﬁble in water (greater
than 1,000 mg/1), and could be amenable to water trénsport.

PCBs, which were detected in four surface soil samples, have a. high
Henry's Law Cdnstant (greater than 10-3), low water solubility (less than 100
mg/l), and h%gh Koc (greater than 100,000 -ml/g). Thereforé, PCBs have a
tendency to volatilize from the surface soil but also have an affinity for -
organics in soil which tends to render them ‘immobile. Because the site 1is
covered by grass and is only slightly graded to the east, transport via
erosion is expected to be minimal.

'Based on the TCLP extraction results, chromium,'coppef, lead, nickel and

zinc -are leachable from the soils. Silver, which waé detected in the TAL

~analysis of only one sample, was not leached from the soils. Concentrations

of inorganics in the TCLP leachate were generally similar to those detected in
ground water samples collected at other NCBC-Davisville sites during the Phase
I RI. Lead and nickel were present in the leachate at concentrations greater

than typical NCBC-Davisville ground water concentrations.
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4.2.6 Summary of Human Health and Environmental Risk

<Cg;:€ﬁf“éafcino§énickrisks for—-Site 08, as- presented in the Phase I RI

Report (TRC, 1991), were at or below the 10‘,6 target risk level. Carcinogenic

<£;sks associated with future soil" exposures were slightly higher at 3.14 x

4ib;5 for the worst-case scenario. The carcinqgens driving these risk values
a?e CPAHs, .PCBs, bis(2-ethylhexyl)phthalate, arsenic, - and béryllium. Both
current and future exposure scenario hazard indices were less than one,
suggesting that no ‘adverse acute or chronic noncarcinogenic effects are
expected as a result of exposure to the detected contaminants at Site 08.

Ground water sampling was not conducted at Site 08 during the RI.

4.3 Remedial Response Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for
protecting human health and the environment early in the alternative
development process. The goals should be as specific as possible but should
not undul& limit the range of alternatives that can be developed. For the
Site 08 FS, the results of the RI have been used to define specific
contaminants of interest and alléwable exposures based on the risk assessment

and ARARs/TBCs.

4.3.1 Comparison of Contaminanté to ARARS/TBCS

Surface soil samples exhibited contaminants at levels exceeding ARARs
and/or TBCs in the RI sampling at Site 08. A summary of surface soil
contaminants and a comparison of their detected levels to ARARs/TBCs are
provided below, followed by an evaluation of risk-based cleanup levels. The
identification of remedial response ijectives will be based on this

evaluation.
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In evaluating surface soil contaminant levels, available state and federal
standards were used as ARARs /TECs . Only a limited number of,stapdards are
applicablé to soil contamipation. Standards and guidance levels applicable to
PCB and lead contaﬁination in soils were used aé the basis fér this
evaluation.v At Site 08, only PCBs_exceeded sﬁate action levels. PCBs were
detected -in one sample in the southwest cornér of Site 08. 1In sample $8—6,
PCBs- were detected at a level of 1.4 ppﬁ froh the 0- to 2-foot interval (see
Figure 4-3).; This value éxceeds the historic RIDEM Cleanup Standard of 1 ppm
but not the proposed defined release level of. 10 ppm. -No other stéte;‘or
«federal action levels were exceeded by any detected contaminant levels at Site

c08. See‘Table 4-1 for a comparison of soil contaminant 1levels to associated

action levels.

4,3.2 Risk-Based Considerations

As described in the National Contingency Plan (40 CFR
300.43(e)(2)(i)(A)(2)], "The 10~® risk level shall be used as £he point of
departure for detefmining remediation goals for alterﬁatives when ARARs are
not available...". The 106 starting point indicates U.S. EPA's preference
for,setting éleanﬁp levels at the more protective end of the acceptab_le'lO‘4
to 107® risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then taken into consideration in the determination
of where within the 107% to 1078 risk range the cleanup standard for a given
_contaﬁinant will be established. For the purposes of this evaluation, the
riskfbased cleanup levels which correspond to a 107® 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,tﬁisJ

Cdocumeént.
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Those surface soil contaminants which'contribute an individual cancer risk
of greater than 1 x 107® to the overall cancer risk estimate under the
reasonable maximum exposure scenario for future residential use were evaluated
to determine if there are any for which an ARAR/TBC has not been identified.
Arsenic, beryllium, and PAHs drove the carcinogenic risk estimates éssociated
with exposures to surface soil. Specifically, benzo(b/k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, arsenic, and beryllium were found to pose
individual cancer risks greater than 1 x 1076 at Site 08. ° Surface soil
cleanup levels were calculated for these contaminants based on the 1 x 10-6
cance;‘risk, ésApresented in Table 4-2. As presented previously in Section
4.2.6, no individual hazard index values greater than unity were calculated
for noncarcinogens in the risk assessment presented in the Phase I RI Report

(TRC, 1991). Therefore, no risk-based cleanup levels were calculated for

noncarcinogens. Similarly, risks posed by subsurface contaminants did not

exceed acceptable levels. Additional information used in the development of
risk-based cleanup levels is presented in Appendix A.

The surface soil contaminant levels for each of the surface soil sample
locations were compared to the risk—based cleanup levels presented in Table
4-2. Each surface soil sample except S8-4 contained at least one PAH compound
at a level exceeding the risk-based cleanup level (see Figure 4-4). Arsenic
exceeded the risk-based cleanup level at sample locations S8-5, S8-7, S8-9 and
S8-10 while ‘beryllium exceeded the risk-based cleanup level at sample
lopations S8-1, S8-2, S8-3, S8-4, S8-7 and S8-8. -It should be noted that for
all SVOC analyses of surface soil samples, detection 1limits exceeded
risk-based cleanup levels. Therefore, the identification of PAH levels
exceeding risk-based cleanup> levels has a degree of undertainty associated

with it since the detected levels are all estimated ("J" qualified) data.
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As indicated in Table 4-2, the greatest calculatea reasonabie maximum
exposure risk under the future .residential use scenario presented for an
inaividual compound is 1.6 x 10786, Theref&re, calculated risk levels exceed 1
x 1076 but fall within the acceptable risk range of 1 x 107% to 1 x 107t

applicable to remedial actions.

4.3.3 Remedial Response Objectives

Based on the information presented above, the remedial actionvobjectives
for soil are as follows:
¢ Minimize current and future . exposures to surficial soil
‘contaminants at levels which exceed ARARs/TBCs, as presented in
Table 4-1, or which pose unacceptable risks to human health and

the environment.

e Minimize off-site migration of surface soil contaminants.

>4.4 General Response Actions

‘General response actions afe those remedial. actions which will satisfy the
remedial objectives. General _respbnse actions for Site 08 were formulated
based on the results of the Remedial Investigation.

The first step in determining appropriate general response actions for a
giveﬁ media is an initial determination of the areas or volumes. to which the
géneral response actions may be applied, as described below. In determining
these volumes/areas of media, coﬂsideration has been given to site conditions,
the 'ﬁaturé and extent of contamination, acceptable exposure levels and
potential exposure routes.

‘In preparing a preliminary estimate of thel volume of soil potentiaily

requiring treatment, the extent of soil requiring remediation must be

"defined. As previously presented in Section 4.3, final remediation limits
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will - be dependent on the level of ‘risk determined to be acceptable for the
site.

fwo remedial scenarios have been evaluated for Site 08. The f;}é;/
scenario involves remediation of soils which .exceed current ARARs/TBCs and the

@Ofﬁ'risk levgl. Under this scenario, all the surface soils at Sité Os.wauld
require remediation due to the presence of PAHs, PCBs, arsenic and beryllium.
The estimated areal extent of contamination is indicated in Figure 4-4. Based
- on a megedial area of 2,500 square feet and a surficial soil.thickneés'of‘twd
feet, the estimated volume of soil requiring remediation under‘this scenario
is (5,000 cubic feet or 185 cubic yards. If the fop two feet of soil were
remediated, existing subsurface soil coﬁtamihant levéls as defined in the
Phase I RI would also exceed ARARs/TBCs and/or risk-based surface soil cleanup
levels. Therefore, soil ‘removal would have to be followed with the placement
©of>- clean backfill to minimize potential exposﬁres to remaining coqtaminant
débels.‘

Under the second remedial scenario, only the soils which are contaminated
at levels exceeding action Alevels would be remediated. Only surface soil
sample S8-6 contained PCBs at a level exceeding the current RIDEM cleanup

cstandard of 1 ppm. Assuming contamination extends beyond this sampling point
approximately half the disﬁance to ‘adﬁoining sample locations‘ (see Figure
4-3), the contaminated area covers 150 square feet. At a depth of 2 feet, the
soil volume requiring remediation is 300 cubic feet or 11 cubic yards. It
should be noted that, if proposed Rhode Island Site Remediation Regulations
éfé'pfomulgated, this soil potentially would not require remediation under the
(proposed PCB standard of 10 ppm..
Genefélfresponse actions applicable to the remediation of soils under the

two scenarios described above include the fdllowing:
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No Action
Institutional Control
Containment~
STreatment/Disposal

4.5 Identification and Screening of Technologies and Process Options

The generai response actions are developed further 'thfough the
identificatibn and screening of remedial technologies thch could potentially
meet the remedial response objectives and cieanup criteria. Following a
screening of the remedial technologies on ﬁhe basis of technical
implementability, the_ process options associated with each technology afe
screened based on effectiveness, implementability and cost. Representaﬁive
process options are chosen for inclusion in the remedial alternatives

developed for the site.

4.5.1 Technology Screening

. A combined technology screening was performed for all the sites addressed
'Qithin this Phase I FS. The technology screening for soils/sediments is
presented in Table B-1 of Appendix B. The table includes brief descriptibns
of the individual technologies of'pfocess options, comments on ‘their general
applicébi}ity, ‘limiting characteristics which prevent their application to
certain sites, and a summary of whether they are screenea or retained for the
various sites. The technologies or‘technology process options which do not
pass the screening process on the basis of technical implementability will not
be retained for further consideration. Technologies and process options whigh

passed the technology screening for Site 08 are summarized in Table 4-3.
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4.5.2 Process Option Screening

Upon identification of those teéhnologies which. are technically
implementable, the process options are further evaluated to allow the
selection of a representative process opﬁion_for each technology type. The
process options are evaluated on the basi§ of effecfiveness, implémentability,
and cost. Process option evaluafions for soil remediation are presented in
Table B—é of Appendix B. The selected representative process options are

indicated with a bullet in Table 4-3.

4.6 Remedial Alternative Development

The technologies and process options developed in Section 4.5 are combined

in this section to .form remedial alternatives. The range of alternatives
which is developed is intended to provide varying degrees of site cleanup.
The alternatives presented herein have been developed consistent with criteria
. mandated by the National Contingency Plan (NCP, 40 CFR 300), as previously
described in Section 3.8. |

As indicated in Table 4-4, a total of four alternatives have been
developed for‘addressing soil contamination at Site 08. These alternatives
include a no action alternative (I;-l), a limited action alternative (II-2), a
containment alternative (II-3) and an active restoratioﬁ alternative (I1I-4).
Three treatment/disposal options were evaluated under Alternative ‘II-4.

Specifically, the alternatives include deed restriction/fencing (II-2),%a soil’

<{gap. (I1I-3), ‘off-site landfill disposal (II-4, Option A), off-site incineration -

(I1-4, Optioq B), and fungal enzyme degradation (II-4, Option C).
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4.7 Definition and Preliminary Screening of Remedial Alternatives

- Each of the altgfnatives listed in Table 4-4 for the Group II site are
further defined and then uhdergo a preliminafy screening in this section. Thev
screening process was preQiously described in Section 3.9. Fdllowing the
evaluation of individual alternatives, a domparative analysis ié conducted
between alternéti&es. Those alternatives that pass the preliminéry screening

process will be evaluated in detail in the Phase II FS.

4.7.1 Alternative II-1 - No Action

4.7.1;1 Description

The no action alternative would involve no remedial response activities
for soils at Site 08. No removal or treatment of surface soil would be
conducted. No component of the no action alternative minimizes any potential

risks that may be associated with direct contact with on-site contaminants.

If unlimited future use of the site was determined to not be protective of

human health, a review of the no action decision would be required under the

NCP in five years. Consideration of the no action alternative is required

under the NCP.

4.7.1.2 Evaluation

Effectiveness .— The no action alternative would provide no reduction in
the toxicity, mobility or volume of contaminénts in site soil. ~However, based
on the relatively low levels of risk which existing contaminants pose to human
health or the environment, this alternative would " be -effective in the
long-term for most land use scenarios. Even under the future residential'use
scena;io, the greatest risk posed by an individual contaminant under the

reasonable maximum exposure scenario is within the acceptable risk range for
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remedial measures of 1 x 10~% to 1 x 1076. The short-term risks would also be
minimal due to the lack of activities associated with the implementation of

this alternative.

Implementability - The no action alternative would require no
implementation activities other than a five year review; therefore, it is

easily implemented.

Cost — There are no costs associated with implementation of the no action

alternative.

4.7.2 Alternative II-2 - Fencing and Deed Restrictions

4,7.2.1 Description

This limited action alternative would involvg no removal or treatment of
contaminated soil at Site 08, although it would include both the construction
of. a perimeter site fence and implementation of\ deed restrictions. A
Six—foot-high chain link fence would be placed around Site 08. Placement of
hazard warning signé on the fence would also be included in this alternative.
The proposed location of the fence is shown in Figure 4-5.

This limited action alternative would also include implementation of land
use deed restrictions. These restrictions, which would limit allowable futgre
site use‘and development, have been included to provide an added measure of
long-term protection of human health through minimizing potential future
exposures to contaminated site surface soil. The deed restrictions could
limit future residential development of the site, thereby eliminating the
futuré use _scenario where the 1078 risk level was exceeded (see Section 4.3.2).
| "In contrast to Alternative II—lf which was required to be considered by
the NCP, this alternative‘has been developed to provide an increased level of

protection of human health through fencing and land use restrictions although
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it involves no action to reduce the toxicity, mobility or volumes of

contaminated surface soil on-site.

4.7.2.2 Evaluation

Effectiveness - This alternative would provide no reduction in the

toxicity, -mobility ‘or volume of contaminated soils on-site. It would also

.provide no direct protection of human health or the environment. Through

fencing and deed restrictions, vit would limit potential vexposures due to
direct contact with c_ontaminated surface soil and would limit future site
use. Maintenance of the perimeter fence and cdmpliance with deed restrictions
would be re§uired to maintain the alternative's long-term effectiveness.

Minimal short-term risks would be associated with its implementation;

-therefore,‘ _it would also be effective in the short-term.

Implementability - This alternative would involve the placement of land

use deed restrictions on a property controlled by the federal government.
Implementation of these deed restrictions should be relatively easy. The
construction of the perimeter fence should not be difficult given the lack of
active use of ‘the majority of the site. O';rerall, this alternative would be
easy to implement.

Cost - Costs associated with this 'alternative would be those associated
with perimeter fence placemen{: and maintenance, and the costs to establish
land use r‘estrictions.

The cost of this limited action alternativé is initially estimated at a
present worth value of $4,200, aésuming a 30-year maintenance period fdr the

perimeter fence (see Appendix D).
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4.7.3 Alternative II-3 - Soil Cap/Deed Restrictions

4.7.3.1 Description

This alternative was develéped to meet the NCP's requirement for
consideration of an alternative which utilizes containment with little or no
treatment. Alternative II-3 incorporates the capping or cove;ing of the site
with a soil layér whichl would 1limit future exposures to surficial
‘contamination. The soil cap is assumed to consist of a two foot surficial
soil/vegetation layer. .Due to the limited areal extent of the cép, the low
poten£ia1 for detectedAcontaminants to be leached from the soils and the main
objective of. minimizing direct exposure to surface soil contamination, a
relatively simple cap design was. selected. ”

The'ﬁgpping alternative would cover approximately 2,500 ft2, covering the
entire site. This area would be capped to cover surface soils which exhibited
risks exceeding the 10-6 point of departure risk, as discussed in Section
4.4, It would also éap> thosé soils which contain PCBs at a level which
exceeds the current RIDEM cleanup standard. The proposed physical limits of
the cap are shown on Figure 4-6. The soil cap would minimize potential'risks
associated with direct contact with contéminated surface soils.

In aédition to the soil cap, deed restrictions would be placed on.the site
to limit future site use and development. The deed.restrictions would aid in
the long-term protection éf human health>by minimizing potential disruption of

the cap and preventing future residential use of the site.

4.7.3.2 Evaluation

Effectiveness - Alternative II-3 would provide no reduction in the

toxicity or volume of surface soil contaminants but it would limit exposure to

surficial contamination and the potential migration of surficial contaminants
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due to erosion. Short-term effectiveness would be minimally impacted by>the
. 5 t:_"*i\ ) . .

slight disruption of surficial materials required to cap the site. Long-term

effectiveness depends upon maintenance of the cap's integrity and the
effectiveness of the deed restrictionms.

Implementability -~ Alternative II-3 would be ' relatively easy to

implement. It would require the construction of a soil cap. This éctivity

" employs commonly wused and widely accepted construction equipment and

techniques. The site is flat and covered with grass which minimizes the need

" for extensive site preparation. Administrative implementation Qf land use

deed restrictions would be relatively easy to undertake ‘given thé present
ownership of the site by the federal government. The dverall implementability
of Alternative II-3 is. good. |

Cost - The main éost'associated with Alternative II-3 is that associated
with the constructidh and long—ﬁerm maintenance of thé soil'cap. An initial
estimate“of the present worth cost for Al£ernative II1-3 is(}ﬁl}QQQﬁ»(see

Appendix D).

4.7.4 Alternative II-4 — Soil Treatment/Disposal

4.7.4.1 Description

Alterhative VI-4 consists of active site restoration, and includes- the
consideration of several treatment/disposal technologies for contaminated
surface soil. This ahalysis is intended to provide the basis for é general
comparison between Altefnatives I1-1, II-2, II-3 and II-4. Preliminary
aﬁalyses of the effectiveness, iﬂmleﬁentability and costs of(the individual
treatment/disposal options considered are presented»in Sections 4.7.5 through

4.7.7.
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4,.7.4.2 Evaluation

Effectiveness - For surface soils, Altérnative II-4 would provide a

reduction in the mobility or toxicity of sgil contaminants through either
excavation and disposal or éxcavation and treatment. ft would provide for the
remediation of the éite to meet risk-based cleanup levels based on future
residential use of the site or the remediation of surface soils which exceed
federal or state ARARs/TBCs. The degree of toxicity reduction would be

dependent upon the individual treatment technology selected.

Implementability - Alternative II-4 1is implementable, although its
implementability would be highly dependent upon the individual technologies

included in the alternative.

Cost - As with implementability, cost would be highly dependent upon the

individual technologies included in thebalternative. In general, Alternative
II-4 would cost more than Alternatives II-1, II-2, and II-3 due to the active

restoration activities involved in its implementation.

4.7.5 Alternative II-4 - Soil Treatment/Disposal, Option A - Off-Site
. Landfill’ A

4.7.5;1 Deécription

This option would involve excavation and off-site transportation of soil
to a suitable landfill. Disposal of contaminated soil at an off-site landfill
would eliminate the need for long-term management of the soil on—sité. Prior
to landfilling, the excavated soil must be characterized to determine 1if it
meets the definition of a hazardous waste and if it falls under land disposal
tesgrictions. Federal land disposal restrictions (40 CFR Pafts 261 and 268)
prohibit the acceptance of certain waste types at landfills. Restricted waste
types -include solvent-, didxin—, ‘and California-list-contaminated soils- and

soils contaminated with 1listed or characteristic hazardous wastes. Soil
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samples were analyzed for TCLP . parameters for the Phase I Remedial
Investigation. 'ﬁb::sgmplgsjiexcééded..TCLPjﬂIimitsk; thus the surface -soil —isT
a§§umgd_to;bg;gqg:hg;§rdqus,rand;i;ﬂisAassumed that the excavated soil will be_,
disposed of in a State of Rhode Island solid waste landfill.
Based on these considerations, preliminary costs for this option have been
prepared using the three scenarios described below.
. (Scenario 1 - All surface soils (185 cubic yards - see Figure 4-4
for areal extent) are excavated, transported, and disposed of at a
secure non-hazardous waste landfill.
e {Scenario 2 - The PCB-contaminated surface soils (11 cubic yards -
see Figure 4-3 for areal extent) are excavated, transported, and
disposed of at a secure non-hazardous waste landfill.
e( Scenario 3 - Same as Scenario 2 but the remainder of the site ‘s
ccovered with a soil cap, as described in Section 4.7.3.1.
4.7.5.2 Evaluation ' .

Effectiveness - Overall, the off-site landfill option described above

provides for a reduction in the mobility, but not the volume or the toxicity

of contaminants. Off-site landfilling provides no treatment of contaminants.

It would reduce the volume of contaminated sbil on-site and would also tend to

reduce the ultimate mobility of the contaminants through placement of the soil

~in a secure landfill. ' Long-term effectiveness would be dependent on the

long-term operating and maintenance procedures at the receiving landfill and,
in the case of Scenario 3, on the long-term maintenance of the on-site cap.
Due to the relatively low risks posed by the existing contamination, long-term

effectiveness is expected to be good.

_In minimizing residual risks, Scenario 1, disposal of all soils off-site,
would be most effective, followed by Scenario 3 (off-site PCB disposal and

capping) and Scenario 2 (off-site PCB disposal only).
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In the short-term, exposhres to remedial workers during soil excavation
could be .minimized through the wuse of appropriate health and safety

equipment. No off-site impacts are anticipated in the short-term.

Implementability - Implementability of off-site landfill disposal would be
directly related to the availability of a suitable landfill with adequate
capacity to accept the type of material generated from the site.. For.Scenario
3, capping is easily implemented.

Cost - Factors which are considered in the cost evaluation of this
alternative include the replacement and compaction éf clean back-fill in
excavated areas and the off—site disposal costs. The preliminary estimates
for the cost of each of the disposal.scenarios are:

Alternative II-4, Option A - Off-Site Landfill:

- GScenario 1 - $34,000

- <§cenario 2 - $2,700
- Scenario 3 - $11,400

See Appendix D for preliminary cost estimates.

4.7.6 Alternative II-4 - Soil Treatment/Disposal, Option B - OQOff-Site
Incineration

© 4.7.6.1 Description

This option provides for the transportation of the contaminated surface
soil to an off-site facility for incineration. The alternative will eliminate
or>reduce the toxicity, mobility, and volume of the contaminated surface soil
through thermal destruction. Off-site incineration would involve excavation
and transportation of thé soil to a suitable incinerator. Excavated soils
would require drgmming prior to off-site transport in accordance with
incinerator acceptance requirements. This option woulg eliminate the need for

long-term management of the soil on-site.
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Three scenarios have been developed .for Option B;jas listed below:

o SSgemario 1 - All surface soil (185 cubic yards - see Figure 4-4
for areal extent) is excavated, transported to, and incinerated at
a commercial incineration facility.

. Scenérlo 2-- The PCB-contaminated surface soil (11 cubic yafds -
see Figure 4-3 for areal extent) is excavated, transported to, and
incinerated at a commercial 1nc1neratlon facility.

e (Scenario 3 - Same as Scenario 2 but remaining'sufface‘soiIS'are
covered with a soil cap, as described in Section 4.7.3.1.

4.7.6.2 Evaluation

Effectiveness - Option B would provide a reduction in the mobility,
volume, and toxicity of contaminants. While incineration would destroy
organic materials, it does not destroy inorganic constituents. They would

either volatilize in the incineration process or would remain in the ash which
would require disposal in a landfill. Long-term effectiveness would depend on

the degree of contaminant destruction achievable in the incinerator and the

long-term operation and maintenance of the ash disposal facility. In

minimizing residual risks, Scenario 1, off-site incineration of all soils,

~would be more effective than Scenario 3, incineration of PCB-contaminated

soils and capping or Scenario 2, off-site incineration of PCB-contaminated
soils. Short-term effectiveness would be affected by e#pdsure to the surface
soil during excavation and drumming activities. In thé shdrt—term, exposures
to remedia} workers during soil excavation cbuld be minimized through the use
of appropriate healfh and safety equipment. No off-site impacfs are
anticipated in the shoft—term. |

Implementability - Off-site incineration would be relatively easy to

implement. Several commercial incinerators can accept.the type of waste from
Site 08. The volume of contaminated surface soil is small, simplifying the

excavation, -packaging, and transportation of the soil. Due to incinerator
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demand and capacity limitations, delays in the incinerator's acceptance of the
waste for treatmeﬁp are possible.

Cost - The main cosfs associated with the incineration of soils ég Site 08
relate to the excavation, transpo;tation, and incineration of the surface

-

soil. An estimate of the costs for each scenario is provided below.

- «Scenario 1 - $1,200,000
- <Scenario 2 - $74,000
- <Scenario 3 - $83,000

Costs associated with the various options of Alternative II-5 are

presented in Appendix D.

4.7.7 Alternative II-4 - Soil Treatment/Disposal, Option C - Fungal Enzyme
Degradation

4.7.7.1 Description

This alternative utilizes fungal enzyme degradation to treat surface soil
contaminants. Enzymes produced by vérious forms of fungi have thé ability to
degrade many hazardous 'organic cqmpbunds via an oxidation reaction. End
products are simple compounds, primarily CO; and H;0, leaving free radicals
such as chlorine to evolve ér combine ip. véry low concentrations. While
bacteria degrade contaminants by producing enzymes which break down the bonds
between elements in a carbon chain, the enzymes are typically specific to
certain >6rganic compounds and are intracellular, requiring that the
contaminants be soluble enough to enter the bacterial cell for degradation to
occuf. The enzymes produced by fungi, however, are often non-specific and
extracelluiar. Therefore, they are more effective in treating a greater range
of contaminants and the fungi need only to be in close proximity fo the
cpntamination to be effective (Hicks, 1992). This alternative meets the NCP

criterion for the consideration of an innovative treatment alternative.
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Since the cqnfamination at SEEEtEE{fIQjIIﬁEE?&ffBTfhg‘surfaéé*gbigﬁ the
dggé?ﬁﬂ@gﬁ%?k@id_Be'éﬁéiiéd ihlggtug§'Fungal enzymes would be produced on a:
solid substrate or as a dry fungal powder and introduced into the contaminated
soil along with soil conditioners, if necessary. Treatment can be conducted
in situ or in above ground treatment cells. Fungi are naturally occurring
microorganisms 'which are non-toxic, and are .selected by screening vafious
isolated strains for optimum contaminant degrading propertieé. ~While the
actual treatment may be inexpensive, th; deQelopment of an voptimal,
. site-specific treatment methodology may be expensive.

The technology would primarily apply to the PCB contamination at Site 08
‘and could potentially provide some ﬁreatment of PAHs. It would not address-A'
(the " inorganic contamination. One scenario exists for this' treatment; the
CPCB-contaminated surface soii (11 cubic yards) would be treated with white-rot

(fungal enzymes.

4.7.7.2 Evaluation

Effectiveness - Option C would treat the PCBs in the surface soil at Site

08 in an estimated period. of 4 to 12 weeks. Short-term effectiveness would be
impacted by the exposure to the soil during application of the fungal enzymes.

Implementability - Option C could be somewhat difficult to implement. .

Studies must be conducted to determine the optimum treatment methodology for 7l
Cﬁhg, site. The ability to produce or manufacture sufficient quantities of
fungi fof wide-scale use is currently under development; therefore, the
cavailability of the fungi may be limited. The actual implementation of the
technology "is relatively easy, with the fungal substrate introduced to the
soil with a roto-tiller or similar machine. No excavgtion or off-site

transportation is necessary.
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Cost - The main cost related to Option C is the‘cost for the development
of the specific fungal enzyme and associated treatability studies. Due to its

innovative nature, :no cost data were available for this treatment option.

4.8 Selection of Alternatives for Detailed Analysis

A comparative analysis of the individual alternatives based on the three
evaluation criteria 1is conducted to allow the elimination of selected

alternatives from the detailed analysis process.

4.8.1 Effectiveness

Those alternatives which provide protection of human health and the
environment, and which involve reduétions in the toxicity, mobility or volume
of contamination and contaminant sources, thereby decreasing the inherent
risks associated with the hazardous material, typically provide the greatest
long-term effectiveness. With respect to short-term effectiveness, those
alternatives which are protective during the construction and implementatién
period are most effective.

A significant consideration in fhe evaluation of long-term effectiveness
for soil remedial alternatives at Site 08 is the potential risk to ‘human
health and- the environment posed by the» site. Estimated risks under the
Cfuturé_residential use scenario afe all less than 1 x 107, and, therefore,
fall within the acceptable risk range for remedial actions under the
requirements of the NCP. Considering the adjacent warehousé structures, the
most probable future use of Site 08 is industrial. Since the site as it
exists does not pose risks greater than 1 x 106 under the worst-case current
use scenario (in which' adult employees are exposed to site contaminants),
remediation of -the site to a 1 x 10~® risk-based cleanup level based on futufe

residential use may not be appropriate.

N
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Similarly, potential risks associated with the presence of PCBs at one
surface soil sémple location at a level greater than 1 ppm must be

considered. The risk assessment identified no significant risks were

. associated with the presence of the PCBs, but the detected(ECB‘leveliof,lgAS

Cppm slightly-exceeds the current RIDEM cleanup standard, providing the basis

for the evaluation of remedial options for treating the associated area of
soil contamination. - TSCA cleanup levels, which are not applicable but may be
relative and appropriate, were not exceeded at Site 08. Also to be considered
;s the proposed RIDEM definition of an unpermitted release of PCBs. RIDEM
proposes to‘define.a PCB release as concentrations of PCBs greater than 10 ppm
in any environmental media (proposed Rules and Regulations for the
Investigation and Reﬁediation of Hazardous Material Releésesi. The existing
PCB levels at Site 08 are less than this proposed release definition and,
thgrefore, potentially may not require remediation under the proposed
regulations (although thé requlations do provide for the investigation/
remediation of an area with PCB contamipatioﬁ at concentrations lower than 10
ppm on a site-specific basis).

Due to the relatively 1low levels of risk associated with soil-
contamination at Site 08, a no action alternative could be considered to bg
cprotective of human health and the environment, even though -containment or
CE—reatment,alternatives would provide a greater reduction in contaminant levels
Cor'associéted risk. |

 When evaluating the soil remedial alternatives based on reductions in the
toxicity, mobilitf or volume of contamination, Alternative II-4, soil
treatment/disposal, provides the greatest long-term effectiveness, due to the
excavation and treatment/disposal of contaminated soils. However, due to the

required disruption of the contaminated soils, it provides the least amount of
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short-term protectiveness. Under Alternative II-4, Option A, off-site
landfilling, and Option B, soii incineration, would remediate the site such
that residual risk levels would be less than 1 x 1076 under the future
residential use scenario (for reasonable maximum exposures) and unlimited
future development of the site coula occur. Option C, fﬁngal degradatién, is
expected to provide treatment of PCB—Eontaminatéd soils but may not treat PAH

contaminants. Therefore, it could provide compliance with state and federal

ARARs/TBCs but may not achieve 1 x 10-6 fisk—based cleanup levels under the

future residential use scenario.

Alternative II-3, soil cap/deed restrictions, provides the next level of
long~-term effectiveness by reducing the risks associated with direct contact
with contaminaﬁed surface séils. Alternative II—Z,Vno action with fencing and
deed restrictions, would also provide long—term effectiveness through the
limitatidn of potential exposures .to soil contamination through fencing and
deed restrictions. As previbusly describéd, Alternative II-1, no action, is
effective in 1limiting future risks associated with residential use to less
than 1 x 10‘5, but does not meet the point of departure risk level of 1 x 1076,

The alternatives vary in the degree of short-term effectiveness provided.

Alternative II-1, the no action alternative, involves the 1least short-term

impacts due to the lack of remedial activities associated with it. The
limited action alternative, 1II-2, also has minimal Ashort—term impacts
associated with fence conétruction. The containment alternative, II-3, éould
have short-term impacts due to possible contact with surface soil during cap
construction, élthough these impacts could be minimized through the use of
appropriate personnel protection equipment. Alternative I1-4 -involves soil
excavatioﬁ or disturbance, and therefore would have the greatest potential for

short-term impacts. As with Alternative 1II-3, these impacts could be

4-26



Ol W O R U e e
.

minimized through the proper working conditions. Short-term effectiveness of
the treatment options would be comparable except for Option C, fungal enzyme
degradation, which requires no excavation of soil materials, only mixing of

soils in situ.

4;8.2 Implementability

Implementability 'is a measure of the technical and administrative

feasibility of constructing, operating, and maintaining a remedial action

‘alternative. Alternative II-1, no action, is the most implementable remedial

alternative from a construction standpoinf due to the lack of implementation
activities 'assbciated with it. Alternativé, II-2, limited action, 1is also
fairiy readily implemented involving only limited construction activities
(i.e., installation of fencing) and impiementation of  deed restrictions.
Alternative II-3, soil cap/deed restrictions, is next in terms of
implementability based on the relatively simple nature of the proposed cap
construction. Alternative IIFA, exca?ation and treatment/disposal or in situ
treatment of surface soils, is the least implementable option, requiring
ekcavation, and off-site treatment or disposal, or on-site treatmenf. Of the
treatment options, off-site landfilling, Option A, 1s the most ihplémentable,

followed by Options B, (incineration), and C (fungal enzyme degradation).

4.8.3 Cost

Alternative II-1, no action, is the lowest cost alternativé. Alternative
II—Z, limitedlaction, and the containment alternative, Alternative II-3, are
comparable, with costs ranging from $4,200 to $7,000. The excavation and
treatment/disposal of surface soil (Alternative II-4) costs are typically the
most expensive, ranging from $2,700 to $1,200,000 for the various treatment/

disposal options.
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4.8.4 Selection of Alternatives for Further Consideration

Based on the comparative,énalysis preéented in the previous éection, as
well as the individual alternative/option analyses presented in Sections 4.7.1
through 4.7.7, only one alternative option is proposed to be eliminated from
the fange of élternatives undergoing detailed analysis.

The -incineration treatment option will be eliminated frém further

consideration because it does not offer significantly different contaminant

Ctreatment abilities than other. treatment options but its «cost of"

cimplementation is significantly higﬂer when compared to options which providé

étsomewhat comparable levels of treatment (e.g., off-site léndfilling and'fungal
c-enzyme degradation). This alternative does not provide significant advantages
which would justify its being retained for further analysis.
The remaining alterna&ives and technology options will be retained for
detailed analysis. This will allow for the further consideration of a wide
variety of-remedial options providing a range in the degree of.treatment for

the various media at the site. o \
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5.0 GROUP IXII SITES - SITE 12 - BUILDING 316, DPDO TRANSFORMER OIL SPILL AREA,
CSITE 14 < BUILDING 38, TRANSFORMER OIL LEAK AREA

5.1 Introduction

Group III Sitgs congist of Site 12 - Building 316, DPDO Transformer Oil
Spill Area, and Site 14. - Building 38, Transformer .Oil Leak Area. The
following-sections provide a site description, summary of remedial response
objectives and cleanup criteria, general response actions, identification and
sqreening of 'technologies and process options, remedial alternative

development, and preliminary screening of remedial alternatives.

5,2 Site 12 - Building 316, DPDO Transformer Oil Spill Area

5.2.1 Site Location and Description

Site 12, locatedl within Building 316, contaiﬁed the Defense Propefty
Di§posal Office. This building, situated between Buildings 317 and 315, was
used to store electrical transformer units. Site 12 is located in a region
called Wést Davisville, iocated west of the CBC Davisville Main Center. Site
12 is bordered to the west by Conrail ﬁradks, to the east.by Mike Road, and to

the south by a gravel road. A site location map is provided in Figure 5-1.

5.2.2 Site History Overview

In 1977, a transformer contéininé PCB o0il was accidentally punctured with
a forklift in Building 316. The spill area on the concrete floor was
contained and cordoned off, and the’spill'was cleaned up by NCBC-Davisville
personnel; In October 1984, as a result of recommendations within the IAS,
NCBC personnel collected composite concrete samples from the oil spill area
for PCB analysis. The results indicated the presence of PCB contamination in
thé concrete (Aroclor 1260 at 91 ppm). In March 1986, additional samples were

_collected from the spill area as part of the Confirmation Study (CS). Fifteen
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wipe samplés were collected from the spill area for PCB»»anélysis;j }The
laboratory analysis detectea concentrations pf Aroclor 1254 1in the wipe
samples.ranging from 0.4 to 3.0 pg/sq. in.

A remedial action was conducted in early 1991 which involved'the removal
and disposal of PCB-contaminated concrete ‘and subgrade materials from the
floor in Building 316. fhe removal area consisted of a cohcrete pavement area
approximately 20 feet square and a contiguous area approximately 4 feet by 5
feet'(see'Figure 5-2). The pavement consisted of a six-inch concrete slab.
The pavement plus six inches of subgrade were removed. Iﬁ April, TRC
cbnducfed post-removal verifica?ion sampling in order to confirm and document
the decontamination of the aréa. The sampling‘ included the collection of
concrete chip samples, wipe samples, soil samples and associated quality
Eontrol (QC) samples. Four concrete chip samples and two wipe samples were
Eollected around the perimeter of the excavation, and four soil samples were
collected withiﬁ the excavation area. The soil samples were collected from a
deptb'of 0- fo 2-inches below grade while the chip samples were collected from
a depth of approximately O0- fo 1/2-inch below grade. Wipe sample W-1 was
" collected off of a column adjacent to.the éxcavation while wipe sample W-2 was
colleéted off of the -concrete. floor outside of the excavation area. Sampling
locations are indicated in Figure 5-3. -

In September 1991, the U.S. EPA conducted additional sampling at Building
316 to further define the horizontal extent of PCB-contaminated cohCrete
flooring. Chip samples were collected from ﬁhe érea éurrounding the removal
area, with the objective being to collect samples at locations successively
further from the removal area perimeter in each direction until two
consecutivg chip sample resulfs were less than 1 pg/g (ppm) PCBs. Chip‘sample

locations are indicated in Figure 5—4. The chip samples were screened in the
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field to pfovide. identification of PCB contaminétion. " Quantitation was
conducted in accordance with the objective of the sampling. For example, if a
sample aﬁalysis indicated a PCB concentration much greater than 1 ug/g,
instead of diluting and re-running the sample to get a quantitation peak
on—scalé, quanpitation was perférmed on a secondary (less intense) on-scale
peak. While £he secondary peak quantitation can result in reported values
lower ;han the true values, the project objective of identifying areas with

concentrations greater than 1 pg/g was still achieved.

5.2.3 Summary of Contaminétion'

The cohfirmatién sampling conducted following concrete removal activities
indicated that residual PCB contamination remains. The analytical results of
TRC's April 19§l'sampling.were presented in a ietter report submitted to the
U.S. EPA by the u.s. Department of the Navy oﬁ June 11, 1991. The analytical

results of the U.S. EPA's September 1991 sampling were presented in a 'letter

"report submitted to the U.S. Department of the Navy by the U.S. EPA on October

22, 1991. PCB.levels as great as 1200 ug/g were mgasured in chip samples
collected from the remaining concrete materials. In general, the majority of
the remaining contamination was detected in samplesvcollected south of the
removal area. Since the U.S. EPA sampling encompassed the extent of the TRC
sampliqg effort, the measured contaminant levels from the U.S. EPA sampling

program‘are indicated in Figure 5-4.

5.2.4 Summary of Contaminant Fate and Transport
PCBs tend to adsorb to organic matter and will wvolatilize into the
atmosphere. Most available fate and transport information regarding PCBs is

relative to their presence in water, sediments or the atmosphere, not relative



to their presence adsorbed to concrete. However, concrete's porous nature
tends to result in the absorption of PCBs and their long-term retention.
Principle transport mechanisms could be through volatilization or tracking

off-site.

5.2.5 Summary of Human Health and Environmental Risk

{ No human health or environmental risk assessment has been conducted for .:

(Site -12. The building is currently locked and not in use. The contaminated

areas within the building are identified by perimeter taping. Any future use.

of the building would most likely be industrial. Potential human exposure

(toutes include dermal absorption or inhalation.

5.3 Site 14 - Building 38, Transformer Oil Leak Area

5.3.1 Site Location and Description

Site 14, located within Building 38, represents an area where electrical

transformers were stored. Prominent features near Site 14 include railroad

tracks (federally owned) and Davisville Road to the north, Davol Pond to the
east, and Site 6 (Solvent Disposal Area) to the south. A site location map is

provided in. Figure 5-5.

5.3.2 Site History QOverviews

In 1981, oil spillage was noted in warehouse Building 38 where electrical
transformers were stored. The events surréunding the spill are unknown. The
spill on the asphalt floor of the building is believed to have been cLEaned up
by .NCBC—Davisville personnel as directed by the Northern Division Naval
Facilities Engineering Command. No written report.of any cleanup action is

available.

5-4

l..' ;| -l d..'

:“ - -

-| c - -
’ — i

-y '
at) -
1

- an =



,,
G N s

'In October 1984, as a part of the IAS, NCBC personnel collected éomposite

- asphalt samples from the oil spill area in the building for PCB analysis. - The

sample analysis results indicated the presence of PCB contamination in the
asphalt within thé'spill area (Arclor 1260 at 6690 ppm). In March 1986, under
the CS, fifteen wipe samples were collected from the spill area for PCB

analysis. The wipe sample analysis results indicated the presence of Arclor

1260 at concentrations ranging from 0.7 to 17,000 ug/sqg. in. In early 1991,

PCB-contaminated asphalt materials were removed from the floor of Building

38. The removal area consisted of an asphalt pavement area approximately 40
feet by 17 feet in area, and a contiguous area approximately 5 feet square

(see Figure 5-6). The pavement consistéd of three inches of asphalt. CThe-’

cpavement plus six inches of subgrade were removed. In April 1991, TRC

conducted post-removal verification sampling to confirm the complete removal
of PCB-contaminated media from the site. The sampling included the collection

of asphalt chip samples, wipe samples, soil samples and associated quality

‘control (QC) samples. Three asphalt chip samples were. collected around the

perimeter of the excavation, and five soil samples were collected within ghe
excavation area. Two wipe samples were cbllected from the aséhalt floor
outside of the excavation area. The soil samples were collected from a depth
of 0- to 2-inches below‘grade while the chip samples.were collected from a
depth. of approximately 0-. to 1/2—inchl below gkade. Sample locations are
indicated in Figure 5-7.

In September 1991, the U.S. EPA conducted additional sampling at Building
38 to fufthe: define the horizontal extent of PCB-contaminated asphalt
flooring. Initially, asphalt surface wipe samples were collected at S-foot
intervals around the perimeter of the removal area, with additional wipe

samples to be collected further from the removal area in each direction until
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the wipe sample results were less than 10 micrograms per 100? square
centimeters (10 ug/100 cm?). Wﬁere wipe samples were less than 10 ug/100 cm?,
a surface chip sample would be collected{ Chip samples -would then be
collected at locations successively further from the removal area perimeter in
each direction until two consecutive chip sample reéults were less than 1 pg/g
PCBs. When preliminary screening results from the chip samples indicated that
there was poor correlation between the wipe sample results and the chip sample
results, the wipe sémpling ‘was discontinued. Wipe sample locations are
indicated in Figufe 5-8 and chip sample locations afe indicated in Figure 5+9.
As discuséed previously in Section 5.2.3, the wipe and chip samples were
écreened in the field to provide 'identification of PCB contamination.
Quantitation was conducted in accordance with the objective of the sampling.
While the reportéd values could, in some cases, be lower than the true values,

the project objective of identifying areas with concentrations greater than 1

ug/g was achieved.

5.3;3 Summary of Contamination

The confirmation sampling conducted following concrete removal activities
‘indicated that residual PCB contamination remains. The analytical results of
TRC's April 1991 sampling were presented in a letter report submitted to the
U.S. EPA by the U.S. Department of the Navy on June 11, 1991. The analytical
results of the EPA's Séptember 1991 sampling were presented in a letter report
submitted to ghe U.S. Department of the Navy by the U.S. EPA on October 22,

1991. PCB levels as great as 150 pg/g were measured in the remaining asphalt

flooring. In general, contamination was detected along the traffic lane which

connects the access doors of the building and to the northwest and west of the

removal area. The measured contaminant levels are indicated at the sample
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locations in Figures 5-8 and 5-9 for the wipe sampling and chip sampling,

'respectively.

5.3.4 Summary of Contaminant Fate and Transport.

«PCBs tend to -adsorb to organic matter and-will volatilize - into the

-c:atmésPhere. Most available fate and transport information regardingnPCBs is

relative to their presence in water, sediments or the atmosphere, hot relative
to their presence adsorbed to concrete. However,.the'porous nature of asphalt
as well as its prganic constituents tends to result in the absqrption of PCBs
and their long-term retention. Principle‘ transport mechanisms .could,ibe‘>

cthrough volatilization or tracking off-site.

5.3.5 Summary of Human Health and Environmental Risk

¢No human health or environmental risk assessment has been conducted . for |
—Site 14. The building is currently locked and not in use. The contaminated
areas within the‘building.are‘identified by perimeter taping. Any future use

of the building would most likely be industrial.

5.4 Summary of Remedial Response Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for
protecting human healfh and the environment early. in the _élternative
develbpﬁent process. The goals should be as specific as possible but should
not unduly limit the range of alternatives thaf can be developed. For the
Group III Sites, Site 12 and Site 14, the results of the verification sampling
conducted by TRC and the U.S. EPA after.the removal action was.completea have

been used to define potential remedial response objeétives based on ARARs/TECs.



5.4.1 Comparison of Contaminants to ARARs/TBCs

In evaluating building surface. and' soil contaminant levels, state and
federal standards and guidance were used as ARARs/TBCs. For PCBs, regulations
(40 CFR 761.120) developed under the'Toxic>Substanges Control Act (TSCA) are
not applicable to site contamination since they apply only to spills occurring
after May 4, 1987, but cleanup leQels specified under 40 CFR 761.125 may be
relevant and appropriate to remediation of Siteé 12 and 14. These regulations
specify cleaning of indoor solid surfaces to 10 ug/100 cm? and remediating
soils to 10 ppm by weight for spills in nonrestricted areas. The spills at
Sites 12 and 14 responsible for the detected cpntaminatioﬂ>occurred'in 1977
and 1981, respectively. Spills occurring before May 4, 1987 are considered
existing or old spills for which EPA establishes cleanup standards on a
"case-by-case" basis. However, for comparison purposes, the spécified cleanup
levéls will be used. RIDEM has historically appliéd a cleanup standard of 1
ppm to PCB spills, although proposed standards define a release as 10 ppm for
environmental medié and 2 ug/100 cm? as measqred by a wipe test on any surface
(Proéosed Rules and Requlations for the Investigation and Remediation of
Hazardous Material Releases).

For Site 12, numerous site-wide conc;ete chip saﬁples exceeded a 1 ppm
standard and TRC wipe samples exceeded the 2 ug/cm2 proposed releaée level and
the 10 ug/100 cmZITSCA level in the area immediately adjacent to the previous
excav;tion area. U.S. EPA concrete chip sample locations, which cover a
greater extent of the floor surface area than the TRC samples, and their
detected concentrations are shown in Figure 5-4. Numerous asphalt chip
samples also exceeded the 1 ppm historic cleanup level at Site 14 and U.S. EPA
and TRC wipe samples exceeded the 2 ug/cm2 proposed release level and the 10

ug/100 cm? TSCA level. U.S. EPA asphalt chip and wipe sample locations, which
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cover a .greater extent of the floor surface area than TRC samples, and their

. detected concentrations are shown in Figures-5—8 and 5-9, respectively.

Thé RIDEM historic cleanup standard of 1 ppm was considered-in evaluating
soil directly below building flooring. In TRC sampling and analysis, no soil
samples at Site 12 and one soil sample at Site 14 exceeded this standard.

Tables 5-1 and 5-2 present a comparison of the maximum detected PCB levels
in soil, wiée or chip samples to associated ARARs/TBCs for Sites 12 and 14,

respectively.

5.4.2 Remedial Response Objectives

Based on the information presented above, the remedial response objective

for Sites 12 and 14 is as follows:

e Prevent exposures to PCB-contaminated surfaces and soils at
Buildings 316 and 38 at levels which exceed ARARs/TBCs, as
presented in Tables 5-1 and 5-2.

¢5:5 General Response Actions

General response actions are those remedial actions which will satisfy the
remedial objective. The firstA step in determining appropriate general
response actions for a givén media is an initial determination of the areas or
volumes to which the general response actions may be applied, as described
below. In determining these volumes/areas of ﬁédia, consideration has been
given to site conditions, the nature and extent of contamination, acceptable
exposure levels and potential exposure routes.

_In preparing a preliminary estimate of the volume of media potentially
requiring treatment at the Group III sites, the extent of media requiring
remediation must bé defined. The remediation of PCB-contaminated concrete

from Site 12 and PCB-contaminated asphalt and soil from Site 14 will be



considered together. Two remedial scenarioé have been developed for the Group

~III Sites. The first scenario involves-Egpgdiationjof:sﬁrféce materials’and

soils with” PCB concentrations greater than 1 ppm, the historic RIDEM cleanup

standard, and the second scenario . involves the remediation of -surface
-;materials‘and soils with PCB.concentrafions greater than 10 ppm, the proposed
RIDEM defined release level and the TSCA requirement for decontaminating
spills in nonrestricted areas. Wipe samples collected by TRC.and U.S. EPA
geﬁerally fell within the limits of the more extensive'chip sampling conducted
by U.S. EPA. ' Therefore, the area encompassed by the first remediation
scenario also includes‘those areas whége PCBs were detected in wipe samples at
concentrations greater than the proposed RIDEM defined release level of 2
ug/100 cm?. Since wipe sampling was abandoned by U.S. EPA during their field
sampling éfférts due to the relative lack of coordination between wipe sample
results and chip sample results, more emphasis was placed on the chip sample

results in determining the general remediation area.

In developing estimates of areas and volumes of materials requiring -

“remediation, it was assumed that contamination is generally limited to the
cflooring material (the concrete or asphalt) and has not permeated the floor to
ccontaminate subgrade materials. Confirmatory sampling conducted during the

cremedial action could verify this assumption. For removal actions, removal of

‘cthe top six inches of subgrade has been included to address any subgrade,

<contamination which could occur during the floor removal activities.

The areas or volumes of media which would require remediation under the

Q{Eﬁéﬁ scenario (remediation to meet the historic RIDEM 1 ppm cleanup standard)’

are as follows:

. <§ﬁw'§ite 12, based on existing sampling results, the estimated
areal- extent of contamination exceeding a 1 ppm standard is
illustrated on‘Figure 5-10. The contaminated area is estimated to

- 5-10

(my S -

‘
el El

\
¥4

- N ~ 7 - . N .
- EBE Gk n A S
' 3 !
— * = . ~

-



- W EE B EE WE TN =

(-
)

L8

cover approximatelyClBIﬁaa:fEZ:? Based on a 6-inch thick concrete
slab thickness, the (volume -of —concrete requiring remediation :is
approximate1yc§§§:§a§fwxfbf”téhbbalvactions in which contamination
of underlying soil could result, it has been assumed that the top
6 inches of subgrade also requires remediation. Therefore, an
additional ,240_yd? of soil would also be remédiated. At Site 12 -
one chip sample collected by U.S. EPA contained 1,200 ppm PCBs,
which exceeds the land disposal restriction level for total

. halogenated organics (HOC) of 1,000 ppm. Therefore, it 1is

estimated that an area of 1,000 ft2 exceeds this level, and of the
total volume of concrete to be remediated, approximateIY<g9f¥q3,
will fall under land ban restrictions. : T

e (At Site 14, the estimated asphalt surface area which is

-contaminated with PCBs at a level exceeding 1 ppm is approximately
515,000‘ £t2, as indicated on Figure 5-11. Based on an asphalt
thickness of 3 inches, the volume of asphalt requiring remediation
is estimated at 140 yd3. For removal actions in which

_contamination of the underlying subgrade could result, it has been

assumed that the top 6 inches of subgrade also requires
remediation. Therefore, an additional 280 yd3kof soil would be
remediated. No samples collected at Site 14 exceeded the 1,000
ppm total HOC land ban restriction level.

. Q&t Site 14, one soil sample collected from the area in which

asphalt pavement has already Dbeen removed exhibited = a
concentration of PCBs at 1.6 ppm, which exceeds the RIDEM 1 ppm
cleanup level. The total volume - of soil associated with this
sample which will require remediation is estimated to be/ 4 yd3.

The areas or volumes of media which would require remediation under the

5 sécond_scenario:(remediation to meet the 10 ppm proposed RIDEM defined release

(Iével and TSCA remediation level for nonrestricted areas) are provided below.

At Site 12, based on existing sampling results, the estimated
areal extent of contamination exceeding a 10 ppm standard is
illustrated on Figure 5-10. The contaminated area is estimated to
cover approximately 1,750 ft2. Based on a 6-inch thick concrete
slab thickness, the volume of concrete requiring remediation. is
approximately 32 yd3. For removal actions in which contamination
of underlying soil could result, it has been assumed that the top
6 inches of subgrade also requires remediation. Therefore, an
additional 32 yd3 of soil would also be remediated. As previously
discussed above, one chip sample at Site 12 contained 1,200 ppm
'PCBs, which exceeds the land disposal restriction level for total
halogenated organics (HOC) of 1,000 ppm. Therefore, it 1is
estimated that an area of 1,000 ft2 exceeds this level, and of the
total volume of concrete to be remediated, approximately(i%ﬁyQ?,/
(will fall under land ban restrictions.
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e At sSite 14, the estimated asphalt sirface area which is

;contamlnated w;ﬁh PCBs at a 1level . exceeding 10 ppm 1is
-approx1mate1yé§;QQO»ftzflas indicated on Figure 5-11. Based on an
asphalt thickness of 3 inches, the volume of asphalt requiring
remediation is estimated at (28 yg%/ ~For removal actions in which
contamination of the underlying subgrade could result, it has been
assumed that the top 6 inches of subgrade also requires
remediation. Therefore, an additional '55 yd3 of soil would be
remediated. No samples collected at Site 14 exceeded the 1,000
ppm total HOC land ban restrlct1on level.

A listing of general response actions developed for the remediation of

building surfaces is provided below.

Building Media:

e No Action

e Institutional Control :

¢ Removal (Jf t f;

e - Decontamination : ! &bl o /WV\—O’me % nﬁ% ! '

M\M/'/

Because remediation of s011 is addressed only under flooring material
removal aétions and, in the case of the first remedial scenario, also includes
the removal of a very limited amount of soil in the previous remedial area at
Site 14, an analysis of general respbnse actions and remedial technologies
will not be conducted for soils. It is préposed that the PCB-contaminated

(86il be disposed of at a TSCA-permitted off-site landfill. In the case of
flooring material removal actions, this would be consistent with the flooring
remedial action. For other remedial actions evaluated wunder the first
remedial scenario, remediation of the limited volume of soil (4 yd3) in the
previous removal area at Site 14 does not justify a detailed analysis of soil
remediél technologies. Most treatment technologies could. not cost-effectively

be implementéd based on this limited soil volume.
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5.6 Identification and Screening of Technologies and Process Options

The general - response actions ~ are developed further through the
identification and screening of remedial technol&gies which could potentially
meet the remedial response objectives and cleanup criteria. 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 sites.

5.6.1 Technology Screening

A combiped technology screening was performed for all the sites addressed
within the Phase I FS. The technology screening for: building surfaces is
presénted in Table B-5 of Appendix B. The table includes brief descriptions
of the individua1~tecﬁnologies or process options, comments on their generai
applicabilify,. limiting characteristics which prevent their application to‘
certain sites, and a summary of whether they ére-screened or retained for the
various sites. The technologies or technology process options‘which do not
pass the screening process on the basis of technical implementabiiity will not
be retained for further consideration. Technologies and process options which
passed the technology screening for Sité 12 and Site 14 are summarized in

Table 5-3.

5.6.2 Process Option Screening

Upon identification of those technologies which are technically
implementable, the process options are further evaluated to allow the

selection of a representative process option for each technology type. The
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process options are evaluated on the basis. of effectiveness, implementability,

and cost. Process option evaluations for building surfaces are presented in’

Table B-6 of Appendix B. The selected representative process options are

indicated with a bullet in Table 5-3.

5.7 Remedial Alternative Development

The technologies and process optidns developed in Section 5.6 -are combinéd
in this section to form remediai alternatives. The range of alternatives
which is develdped is intended to provide Qarying degrees of site cleanup.
The alternatives presented herein have been developed consistent with criteria
mandated by the National Qontingency Planv(NCP, 40 CFR 300), as previously
described in Section 3.8. |
| As indicafed in Table 5-4, a total of five alternati?es' have been
developed for addressing building surface contamination at Sites 12 and 14.
These alternatives include a no action alternative (III-1), a limited action
alternative (III-2), a containment alternative (III-3), removal action
alternative (III-4), énd a decontamination alternative (III-5). Specifically,
the remedial alternatives include deed restriction/access restrictions
(ITI-2), sealing (III-3), floor removal with subsequent disposal/incineration

(III-4), and solvent washing (III-5).

5.8 Definition and Preliminary Screening of Remedial Alternatives

Each of the alternatives listed in Table 5-4 undergo a preliminary

screening in this section. The screening process was previously described in

Section 3.9. Following the evaluation of individual alternatives, a
comparative analysis is conducted between alternatives. Those alternatives
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that pass the preliminary screening process will be evaluated in detail in the

Phase II FS.

5.8.1 Alternétive ITI-1 - Np Action

5.8.1.1 Description

The no action alternativevwoula involvé no remedial response activities
for PCB-contaminated surfaces and‘soil at the Group III sifes. No removal or

treatment of contaminated surfaces or soil would be conducted. Potential

‘risks associated with direct contact with PCB contamination are not addressed

by this alternative. Due to the presence of contamination which does not
allow for unlimited future use, a review of the no action decision would be
conducted in five years. Consideration of the no action alternative is

required under the NCP.

5.8.1.2 Evaluation

Effectiveness — The no action alternative would proVide no reduction in

the toxicity, mobility or volume of PCB-contaminated material on site surfaces
or in site soil. The short—term risks would be minimal due to the lack of
activities associated w;th this alternative's implementation. At Sites 12 and
14, the remaining PCB contamination wouldlcéntinué to pose a potgntial risk té
human health and the environment; therefore the no action alternative would
not be effective in the long-term.

Implementability - The no action alternative would require no

implementation activities other than a five year review; therefore, it 1is

easily implemented.

Cost - There are no costs associated with implementation of the no action

alternative.
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5.8.2 Alternative III-2 — Deed and Access Restrictions

5.8.2.1 Description

This limited action alternative would involve no femedial response
activities for building surfaces or soils at Sites 12 and 14, although it
would include implementation of deed restrictions and maintenance of site
access restrictions. Deed restrictions would limit allowable future site use
and development, and have been 1included to ,érovide a tneasﬁre of long-term
protection of human health by >miniﬁizing potential  future exposures to

contaminated site structures. Similarly access restrictions, including

restrictions already in-place such as warning signs and locked accessways,

provide a barrier to potential future human exposures.

In ~contrast to Alternative III-1, the no action alternative, this
altérgati&e has been developed to provide an increased level?of protection of
humaﬂ health through site use restrictions while providing no reduction in the

toxicity, mobility or volumes of contaminated surfaces or soil on-site.

5.8.2.2 Evaluation

Effectiveness - This alternative would provide no reduction in the

(toxicity, mobility or volume of surface material or soil contaminants at Sites .

Cig%énd 14. Deed and access restrictions would limit potential exposures due
to direct contact with contaminated surfaces and would limit future site use.
The' long-term effectiveness of this alﬁernafive would be dependent on the
long-term maintenance of deed and access restrictions. While offer;ng
(ﬁétential'long-term effectiveness, this alternative limits any future use of
ﬁﬁk:“contaminated areas. No short-term risks would be associated with its
implementation. Therefore, it would be effective in the short-term.

Imﬁlementabiligy — This alternative.would involve the placement of land

use deed restrictions on property controlled by the federal government.
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Implementation of these  deed restrictions should be relatively easy.
Maintenance of access restrictions would .require long-term monitoring ‘to
ensure‘barriers to access are maintained. OQerall, this alternative would be
relatively easy to implement.

gégg - Costs associatedb with this 1imitéd action altefnative would be

those associated with administrative costs to establish site use restrictions

and maintenance of access restrictions. Provision of a security ‘guard for-30-

: [?éa:s has been assumed.

The cost of this limited action alternative is initially estimated at a

present worth value of $540,000 (see Appendix E for preliminary cost

estimates).

5.8.3 Alternative III-3 - Sealing

5.8.3.1 Description

This alternative was developed to meet the NCP's requifement for

consideration of an alternative which utilizes containment with 1ittle or no

" treatment. Alternative III-3 incorporates sealing or covering of site

coﬁtaminants, thereby limiting potential ~ future  exposure to the
contamination. Through sealing, the contaminated surface 1is physically
separated from adjacent areas, thereby preventing any exposure to or migration
of contamination. The sealing system for Sites 12 and 14 1is assumed to
consist of the foilowing:

o _1/4". layer of epoxy grout

e 4" top layer of reinforced concrete

[

For the two remedial scenarios considered for Sites 12 and 14, the

following remedial options have been developed:
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" e Scenario 1 - To éddress PCB contamination exceeding 1 ppm, the
areas of encapsulation at Sites 12 and 14 would be 13,000 ft2, and
15,000 ft?, respectively, as previously described in Section 5.5.

This option would also include the removal of 4 yd3 of soil at
Site 14 which exceeds the 1 ppm PCB cleanup standard.
e Scenario 2 - To address PCB contamination exceeding 10 ppm, the
areas of encapsulation at Sites 12 and 14 would be 1,750 £t2, and
3,000 ft2, respectively, as previously described in Section 5.5.
In addition to:séaling, deed restrictions would be placed on Sites 12 and
14 to limit future site use and development. The deed restrictions woﬁld aid

in the long-term protection of human health by minimizing potential disruption

of the encapsuiated_areas.

5.8.3.2 Evaluation

Effectiveness - Alternative III-3 would provide no reduction in the

(toxicity or volume of site contaminants but it would 1limit exposure to .

building structure contamination and the potential migration of the.

contamination. In the short-term, the alternative should be effective since

it requires minimal disruption of surficial materials. ‘Long-term. .

'Cgffegtivenessfdepends upon the permanence of the encapsulation techniques and

(the effectiveness of the deed restrictions.

Implementability - Sealing of surfaces would be relatively easy to

. implement and can be applied to all building materials. This activity employs

common}y used and widely accepted construction equipment and techniques.
Administrative implementation of deed restrictions would be relativeiy,easy to
undertake given the present ownership of the site by the federal government.
The overall implementability of Alternative III-3 is good.

Cééég — The main cost associated with Alternative III-3 is that associated
with the (sealing process. Initial estimates of the present worth cost for

each option considered under Alternative III-3 are as follows:
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¢_Scenario 1 - $370,0007
(¢__Scenario 2 = $71,000

See Appendix E for preliminary cost estimates.

5.8.4 Alternative III-4 * Reméval fwﬁth Off-Site Disposal/Incineration

5.8.4.1 bescrig‘ tion N |

Removal and dispdsél of PCB-contaminated building surfaces ér_xd/or soi'ls at
an off-site landfill would eliminate the need for long-term management of PCB

contaminants. For both Sites 12 and 14, this alternative would involve

‘ rémoval of the surficial concrete/asphalt with off-site disposal ‘at a landfill

permitted to accept PCB-contaminated wastes and excavation of six inches of

the subgrade soil. For costing purposes, it has been assumed that the soils
will be contaminated with less  than 50 ppm PCBs and, therefore, dispos.ed of in
a solid waste landfill. Soil sampling during remediation would determine

final disposal requirements.

As previously described in Section 5.5, ‘one asphalt sampie' collected at_—~

Site 12 was characterized as containing 1,200 pprﬁ of PCBs. Federal land
disposal restricti.ons (40 CFR Parts 261 and 268), restrict land dispos_al of
soils which contain haloger;ated. organic compounds (including PCBs) in total
concentrafions greater than or equal to 1,000 ppm. To satisfy the 1land
disposal restrictions, the volume of asphalt containing PCBs at greater than
1,000 ppm will not be landfilled but will be transported off-site to a
TSCA-permitted incinerator.

For the two remedial scenarios considered for Sites 12 and 14, the
following remedial scenarios have been developed.: |

e Scenario 1 - To address PCB contamination exceeding 1 ppm, the

volumes of concrete/asphalt and soil removal at Sites 12 and 14

would be 480 yd3, and 420 yd3, respectively, as previously
described in Section 5.5. This option would also include the )
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removal of 4 yd3 of soil at Site .14 which exceeds the 1 ppm PCB
cleanup standard. An estimated volume of 19 yd3 of concrete would
be transported off-site for incineration while the remainder of
the material would be landfilled.

® Scenario 2 - To address PCB contamination exceeding 10 ppm, the
volumes of concrete/asphalt and soil removal at Sites 12 and 14
would be 64 yd3, and 83 yd3, respectively, as previously described
in Section 5.5. As with the previous option, 19 yd3 of concrete
would be transported off-site for incineration while the remainder
of the material would be landfilled.

5.8.4.2 Evaluation

Effectiveness - Overall, the off-site disposal/incineration option

described above provides for a reduction in the mobility, but not the wvolume
or the toxicity of contaminants, with the exception of the material which must
be incinerated under federal land disposal requirements.

Off-site landfilling provides no treatment of contaminants. It would

reduce the volume of contaminated building surfaces and/or soil on-site and

would also ‘tend to reduce the ultimate mobility of the contaminants through

placement of the building surfaces and soil in a secure landfill. Long-term

effectiveness at Sites 12 and 14 would be good: the long-term effectiveness
off-site at the disposal area Qould be dependent on the long-term operating
and maintenance procedures at the receiving landfiil.

The short-term effectiveness of Alternative III-4 would be hampered by the
(requifed excavation and disturbance of site contaminanté. However, exposures
to remedial Qorkers, during building material removal 'could be minimized
thrbugh the use of appropriate health and safety equipment. .No off-site

impacts are anticipated in the short-term.

Implementability - Implementability of off-site disposal/incineration

would be directly related to the availability of a suitable landfill @and

incinerator of adequate capacity to accept the type of material-generated from. -

~the site. In general, implementability is expected to be good.
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Cost -~ The major costs associated with this alternative include the
éfingféft?éﬁéﬁaEESETBﬁvéhdﬂ&iéé&;éi}fhcinérétidn costs:. Initial estimates of
the present worth cost for each option considered under Alternative III-4 are
as folloﬁs:, |

o Scenario 1-— $810,000
e Scenario 2 - $230,000

~

See Appendix E for preliminary cost estimates.

5.8.5 Alternative III-5 — Decontamination (Solvent Washing)

5.8.5.1 Description

Alternative III-5 pfovides for the decontamination of building materials
through solvent washing. Solvent washing is a decontamination process whereby
an organic solvent is circulated across the contaminated surface to solubilize - -
Ceontaminants. The contahinants are transferred from the contaminated surface
to fhe solvent wash, which subsequently requires additional treatment such as
filtration, neu£ralization and distillation. The primar& difficulty with the
process is achieving an inward flux of virgin solvent into the porous
concrete, followed by an outward flux of contaminated solvent. The system
uses a circulation box with seals along the edgés which is passed across the
contaminated surface. Spent solvent passés through the treatment unit and is
rec&cled to the feed tank, from which it is pumped back.to the circulation
~box. The residues from the solvent redovery system require disposal as
“hazardous wastés. ’Multiple applications of the solvent éould be required to -
cachieve cleanup levels. Residual solvent can be removed through water washing
or heating to volatilize the residuals.
This technology is¢ appropriate for the concrete floor at Site 12 but is

not  appropriate for asphalt materials, as at Site 14. Therefore, this
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altérnative, if selected for Site 12, would have to be combined with another
remedial alternative or technology at Site 14. The alternative will .eliminate
or reduce the toxicity, mobility, and volume of the contaminated building
materials at Site 12. | |
For the two Vremedial scenarios_ considefed for Site 12, the follbwing
remedial options have been developed:
e Scenario 1 - To address PCB contamination exceeding 1 ppm, the
area of concrete at Site 12 requiring treatment is estimated to be
13,000 ft2, as previously described in Section 5.5.
e Scenario 2 - To address PCB contamination exceeding 10 ppm, the

area of concrete at Site 12 requiring treatment is estimated to be
1,750 ft2, as previously described in Section 5.5.

5.8.5.2 Evaluation

Effectiveness - Alternative III-5 would provide a reduction in the

mobility, volume, and toxicity of contaminants. at Site 12. The efficiency of

removal depends on the solvent-contaminant match. If an effective solvent can -

(be--identified, the long-term effectiveness of the technology is anticipated to

'CBé—gbod. Solvent washing is a passive process but, due to the potential for
explosiop or fire hazards associated with many flammable solvents, use of
appropriate personal protective equipment is required. Therefore, <potential
short term risks are associated with its implementa£ion, élthough no off-site
impacts are expected in the short-term. |

Implementability - Solvent washing would be relatively easy to implement.

Time required for mobilization, demobilization and implementation of this.

tethnoiogy may be fairly extensive, depending on the number of applications

(required.
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Cost - The main costs associated with Alternative III-5 are the &osts of
(the.ﬁEﬁdipmeﬁE?fTEblvent‘“féedi ‘and - residual disposal.- Preliminary cost
estimates are as follows:

e Scenario 1 - $69,000

01\§cenario 2 — $21,000

See Appendix E for preliminary cost estimates.

'5.9 Selection of Alternatives for Detailed Analysis
A comparative analysis of the individual alternatives based on the three
evaluation criteria is conducted to allow the elimination of selectea

alternatives from the detailed analysis process.

5.9.1 Effec£iveness

Those alternatives which provide protection of human health.and the
environment, and which involve reductions in the toxicity, mobility or volume
of contamination and contaminant sources, thereby decreasing the inherent
risks associated with the hazardous material, typically provide the greatést
long-term effectiveness. With respect to short—term effectiveness, those
alternatives which are protective-during the construction and implementation
period are most effective.

For the building surfaces and soil remedial alternatives developed,
Alternatives III-4 and III-5, removal with off-site disposal/incineration and .

CSolyent' washing,. provide the greatest long-term effecfiveness, due. to fhe

treatment or disposal of contaminated}soils and building surfaces. However,
due to the required dis;uption of the contaminated building surfaces and
soils, “'these alternatives provide the least amount of short-term

(protectiveness.
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Alternative III-3, éurface sealing, provides the next degree of long-term
effectiveness by reducing the risks associated with direct contact with
contaminated building surfaces. Alternative III-2, no action with site access
and deed restrictions, would also provide ‘long-term effectiveness through ghe
limitétion of potential exposures to building sﬁrfaces and soil contémination
through'restriction of site access and deed restrictions. Alternative III-1,
no action, is the least effective alternative in the long-term.

The alternatives vary in the degree of short-term effectiveness provided.
Alternative III-1, the no action alternative, involves the least short-term
impacts due to the lack of remedial activities associated with it. The
limited action alternative, III-2, also has minimal short-term 1impacts
aséociated with the maintenance of site access restrictions. Alternative
III-3, surface sealing, could have short-term impacts due to possible contact
with building surfaces during the sealing process, although these impacts
could bev minimized through the useA of appropriate personal protection
equipment. Alternative I1I-4 involves removal of building surfaces and soil
excavation and therefore would have'greater potential for short—term'impacts.
Because Alternative III-5, solvent washing, utilizes solvents to extract PCBs
from the éoncrete, appropriate health and safety.procedures must be followed
during its implementation. It has the greatest potential for presenting
éhort—term risks during implementation.

Implementability - Implementability is a measure of the technical and

adminiStfative feasibility of constructing, operating, and maintaining a
remedial action alternative. Alternative III-1, no action, 1is the most
implemenﬁable remedial alternative from a constfuction standpoint due to the
lack of implementation activities associated with it. Alternative III-2,

limited action, is also fairly readily implemented involving only maintenance
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of site aécess restrictidns and implementation of deed restrictions.
Alternative III—3, sealiﬁg, is next in terms of implemenfability based on the
relatively simple nature of encapsulation. Alternative III-4, excavation and
tfeatment/disposal is more difficult to implement compared to other options.
Alternative III-4 requifes floor removal ‘and soil excavation, and off-site
disposal or incineration. Alternative III-5 is the least implementable of all
of the alternatives, dué to the limited number of vendors and the potential
requirement of multiple applicétions to meet_cléanup standards.

Cost - Alternative III-1, no action, is the lowest cost alternative. The

‘solvent washing alternative, Alternative III-5, has the next highest estimated

cost associated with implementation but it addresses contamination (only at_ .~

»C?ite 12. The containment alternative, Alternative III-3 ranges in cost from

$71,000.to $370,000) depending on the selected cleanup level (10 ppm versus 1
ppm) . The removal/ekcavation and treatment/disposal of soil and building
surfaces included in Alternative III-4 present the next hiéﬁest potential
costs at $230,000 to $810,000. Alternative_ III-2, limited action, can be
;mplemented at-a cost of $540,000, ‘based on the provision of manned site
security for 30 years. A lesser degree of site security could be protective

and more cost-effective.

5.9.2 Selection of Alternatives for Further Consideration

Based on the comparative analysis presented in the previous section, as
well as the individual alternative/option analyses presented in Sections 5.8.1
through 5.8.5, no alternatives are proposed to be eliminated from the range of
alternatives undergoing detailed analysis.

The remaining alternatives and technology options will be retained for

~ detailed analysis. This will allow for the further consideration of a wide

variety of remedial options. providing a range in the degree of treatment for
the various media at the site.
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6.0 GROUP VI SITES - SITE 10 - CAMP FOGARTY DISPOSAL AREA

6.1 Introduction’

The Group VI Sites consist solely of Site 10 - Camp Fogarty Disposal

Area. The following sections provide a site description, summary of remedial

~response objectives and cleanup criteria, general response actions,

identification and screening of technologies and process options, remedial

alternative development, and preliminary screenihg of remedial alternatives.

6.2 Site 10 — Camp Fogarty Disposal Area

6.2.1 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. Camp Fogarty includes an

active firing range; access to the entire area, including Site 10 1is

restricted by fences and facility personnel. This propefty is being excessed

to the U.S. Army.

The Site 10 study area (the Camp Fogarty Disposal Area) is located in a™>

«depression west of a firing range, between the firing range berm(s) ‘and a-

steeply-rising hill. A site map is provided in Figure 6-1.

The vicinity of

the study area is heavily wooded, interspersed with meadow areas. Seasonal

flooding occurs in the lowllying regions of Site 10 during periods of heavy

rain.

6.2.2 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 rifle ranges at Camp Fogarty. The

disposal volume is estimated at- 50,000 cubic feet in the IAS.

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 at one point and relocated at NCBC-Davisville.

~6.2.3 Geology, Hydrogeology and Hydrology

No subsurfa;e soil borings were drilled at Site 10 during the Verification
Step while five soil borings were drilled auring the Phase I RI. Borings
drilled during the RI ranged in depth from 8 feet to 31 feet. Overburden
deposits are predominantly a matrix of dense éoarse to fine sands with a
smaller percentage of boulders and cobbles. The depth to bedrock below the
site was not confirmed during the RI. Auger refusal occurred at 7.2 feet in
one of the borings. .

The depth to the ground water table varies between 7 and 18 feet below the
ground surface. The apparent direction of flow, based on a potentiometric map
developed in the RI report and presented here as Figure 6-2, 1is to the

east-southeast, with a hydraulic gradient of approximately 0.0l.

6.2.4 Summary of Contamination

Verification Step field investigations consisted of two phases which
included a site walk-over with an organic vapor analyzer (OVA), and surface
soil sampling. A composite soil sample (collected from 4 sampling locations)
contained iess than 80 ppm of petroleum-based hydrocarbons and about 10 ppm of
total volatile organic compounds, of whichb 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 lead,

toluene, and pyrene.

A y - 8
4y B T

. D S S
i Iy v b i Ay =S



The Phase—I—RI—included_a —limitéd “soil -gas—survey, EHE:EBIIEEEIEHiBf:%:3
surface soil samples, ~2- soil bOrihgém and-the instailation;and"sampliqg:o£“3,':
-gggundjwéter’mbnitoring wells. A sample location map is provided in Figure
6-3. Results of the RI indicated the presence of PAH contamination in surface
soils. Laboratofy analyses did not confirm the presence of volatile organic

contamination in areas identified as having '"slightly elevated" organic

, vapors during the soil gas survey. Metals were detected in both surface and

subsurface soilé at concentrations similar to those found at other sites at

NCBCfDavisville.‘.Metals (chromium and lead) were also detected in the site

—ground water at elevated concentrations. The predominant metals detected at

the site include beryllium[ chromium, copper, lead, and zinc.

6.2.5 Summary of Contaminant Fate and Transport

The.Primary contaminant migratign pathways at Site 10 include éurficial
érosion or leéching of contaminants through the soil.column to the ground
water. While Site 10 is not flat, it is'heaQily vegetated, thereby minimizing
‘surficial transport of contaminants. Site 10 (Camp Fogarty) lies about 3,500
feet west of the Hunt River. Using a measured hydraulic gradient of 0.01, the
travel time for contamination to reach the Hunt River from the Camp 1is
estiﬁated to be about 40 .years.

‘Most surface sgil sample locations at.Site 10 exhibited a similar pattern
of<petroleum—re1gted.PAH contamination. PAHs were not observed in subsurface

soils. zNé orggnic contamiﬁants were detected in the ground water. PAH
contaminénts can be described in terms of those related to acenaphthene versus
those related_to benzo(a)pyrene. Those related to écenaphthene are generally
mdre mobile in the environment, with higher volatilities, higher solubilities

and a greater tendency to leach from the soil. The majority of PAH
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contaminants detected in soils at Site 10 are thoge related to benzo(a)pyrene
and are therefore likely to reﬁain bound to soils, primarily because of their
trace concentrations and their moderate to high tendencies to sorb to soils.
Métals common to surface and subsurface soils and ground water included
beryllium, chromium, copper, lead, and zinc. No depth-specific differences in
metal concentrations were observed in the soii samples. No TCLP anélyses of
soil samples were conducted at Site 10 but, in general, inorganic ground water

concentrations were similar to those detected ét other NCBC-Davisville sites.

6.2.6 Summary of Human Health and Environmental Risk

(Carcinogenic risk estimates, as presented in the risk assessment portion

of the Phase I RI Report (TRC, 1991), ranged from 3.33 x 1077 for the .

most-probable case~current scenario to 2.63 X ;0f6 for the worst-case current
(scenario, based on surface soil exposures. PAHs, arsenic, and beryllium are
the carcinogens driving these risk values. Fu£ure risks associated with
exposures to ground water at Site 10 ranged from 3.20 x 104 for the most
(probable ‘case scénario to 7.17 x 10~% worst-case scenario, with both risk
estimates driven by Ehe presence of arsenic. No organics were detected 1in
Site 10 ground water. Total future residential carcinogenic risk estimates
ranged from 3.34 x 104 for the most-probable case scénario to 7.44 x 1074 for
the worst-case scenario. Hazard index values estimated for all soil and

ground water exposure scenarios were less than one.

6.3 Remedial Action Objectives and Cleanup Criteria

Remedial response objectives are developed in order to set goals for

protecting human health and the environment early in the alternative

development>process. The goals should be as specific as possible but should
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not unduly limit the range of alternatives that can be developed. For Site
10, the results of the RI have been used to define specific contaminants of

interest and allowable exposures based on the risk assessment and ARARs/TBCs. -

6.3.1 Comparison of Contaminants to ARARs/TBCs

Based on the results of the .RI, a summary of ground water and soil
éontaminants and a comparison of their detected levels to ARARs/TBCs are
provided below, followed by an evaluation of risk-based cleanup levels. The
identification of remedial response objectives; presented in Section 6.3.3,
Qill be based oﬁ this evaluation. |

‘For contaminated soils, constituents detected in bsoil samples were
compared to federal and state action levels. Only a limitedv nuﬁber of
standards are applicable to soil contamination. Standards and guidance levels
applicable to PCB and lead contamination in soils were used as thg basis for
this evaluation. Neither PCB nor lead were present in surface or subsurface

—so0il samples at levels which exceeded the guidance levels (see Table 6-1).

In evaluating ground water contaminant levels, state and federal standards
(i.e., Maximum Contaminant Levels, Maximum Contaminant Level Goals, Secondary
Maximum Contaminant Level Goals, and Rhode Island Ground Water Quality
Standards) were used as ARARs/TBCs. Numerous inorganic constituents were
present in g;ound water samples collected during the RI. The detected
concentrations of beryllium and lead exceeded applicable standards, as
indicated in Table 6-2. Specificélly, a sample collected from monitoring wéll™
MW10-1, adjacent to the north-south trending firing fange berm (see'Figure
6-4), -contained lead at a concentration of 24.5 ppb, which excéeds the U.S..
cEPA ‘action level of 15 ppb. This sample also contained 80.8 ppb of total

chromium which can be gqualitatively compared to the RI Ground Water Quality
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- Standard of 50 ppb for hexavalent chromium. (Sg@piqgfcollected from~monitoring >

well MW10-2, the westernmost well, exhibited beryllium-at 5.3 ppb-and-lead-at

C140 ppb. The detected concentration of beryllium exceeds the federal MCL and

MCLG for beryllium, which are both equal to 4 ppb. The RI Ground Water -

Quality Standard (50 ppb) as well as the U.S. EPA action level (15 ppb) for

lead were also exceeded. 1In regard to the non-enforceable Secondary Maximum

Contaminant Levels (SMCLs), samples from all three of the monitoring wells

contained levels of iron, manganese, and aluminum which exceeded SMCLs. No

organic contaminants were detected in the ground water at Site 10.

6.3.2 Risk-Based Conéiderations

As described in  the National Contingency Plan [40 CFR
300.43(e)(2)(i)(A)(2)], "The 10~® risk level shall be used as the point of
departufe for determining remediation goals for alternatives when ARARs are
not available...". The 107® starting point indicates U.S. EPA's preference
for setting cleanup levels at the more protective end of the acceptable 1074
to 1076 risk range for Superfund remedial actions. Site-specific and
remedy-specific factors are then taken into consideration in the determination
of where within the 1074 to 107 ;isk range the cleanup standard for a given
coﬁtaminant will be established. For the purposes of this evaluation, the
crisk-based cleanup 1levels which correspond to a 1076 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. |

Chemical constituents present in ground water or surface soils at Site 10
for which ARARs are not available include carcinogenic PAHs and inorganic

compounds. The risks posed by these constituents under a reasonable maximum
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exposure scenario were evaluated to determine which constituents pose

carcinogenic risks greater ‘than 1 x 10~® or noncarcinogenic risks, as measured

. by hazard index fatios, greater than unity. None of _the ground water.

constituents for which no ARARs exist pose risks which exceed these point of

departure risk levels.
For surface soil constituents, cancer risked-based dléanup levels were

developed under the future residential wuse reasonable maximum exposure

scenario for the following constituents for which there are no ARARs/TBCs but

which pose carcinogenic risks greater than 1 x 1076: benzo(a)anthracene,
benzo(a)pyrene, benzo(b/k)fluoranthene, chrysene, dibenzo(a,h)anthracene,
indeno(l;2,3—cd)pyrene, and beryllium. Surface soil cleanup levels were
calculaﬁed for thése contéminants, based on the 1 x 106 risk, as presented in
Table 6-3. Because Site 10 is being excessed to the Army, the potential for
future residentiai use of this site may be less than for other NCBC-Davisville
sites. Therefore, risk-based cleanup levels were also calculated for

Ccontaminants under the current use (adult employee and youth trespasser)-

c scenarios. These are also presented in Table 6-3.

As previously discussed in Section 6.2.6, no individual hazard index

" values greater than unity were calculated for. noncarcinogens in the risk

assessment presented in the Phase I RI Report (TRC, 1991). Therefore, no
risk-based cleanup levels were developed for noncarcinogens. Similarly, risks
posed by subsurface contaminants did not exceed acceptable vélues. Aéditional
information used in the development of risk-based cleanup le&els is presented
in Appendix A.

Under thé future residential use scenario, soil boring samples collected
at the 0- to 2-foot interval (B10-01 and.B10—02) and all of the surface soil

samples with the exception of the background surface soil sample SlO—O},



contained beryllium at levels exceeding the risk-based cleanup level (see
Figure 6-5). Estimated_concentrations of benzo(a)anthracene, benzo(a)pyrene,
benzo(b/k)fluoranthene, chrysene, . and indeno(l,2,3-cd)pyrene exceeded
risk-based cleanup levels at soil sample location S10-03. It should be noted
that for all SVOC analyses of surface ahd subsurface soil,éamples, detection
limits exceeded risk-based cleanup levels. Therefore, the ideﬁtification of
saﬁple S10-03 as the only sample with PAH levels exceeding risk-based cleanup
levels on the basis of the estimated ("J" qualified) data for that sample has
a significant level of uncertainty associated with it.

Under the current use scenario in which adult eﬁployees and youth
trespassers are the pbtentialtrecéptors, none of the estimated cancer risks
calculated on the basis of a reasonable maximum exposure exceeded 1 x 1076,
Therefore, no risk-based .cleanup .levels; were calculated for surface soils
under the current ﬁse scenario.

As indicated in Table 6-3, the greatest reasonable maximum exposure risk
calculated for an individual compound under the future residential use
scenario is 3.6 x 1076. Therefore, if no remediation of the site was
conducted, caiculated risk levels would be within the acceptable risk range of
1 x 1004 to 1 x 1076 applicable to remedial actions for the future use
scenario. Under the current use scenario, all reasonable maximum risks are

less than 1 x 106,

6.3.3 Remedial Response Objectives

Based on the information presented above, the remedial action objectives
for soil are as follows:

e Minimize current and future exposures to surficial soil

contaminants at levels that pose unacceptable risks to human
health and the environment;
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Minimize off-site migration of soil contaminants.
The remedial response objectives for ground water are as follows:

e Prevent exposure, due to ground water ingestion, to contaminants
at levels exceeding acceptable ARARs/TBCs, as indicated in Table
6-2;

e Minimize migration of ground water contaminants; and

e Restore contaminated ground water for future designated use.

6.4 General Response Actions

General response actions are those remedial actions.which will satisfy the
remedial response objectives. General response actions for Site 10 were
formulated based on the results of the Remedial Investigatibn.

~The first step in determining appropriafe general responée actions for é
given media is an initial determinafion of the- areas or volumes to which the
general response actions may be applied, as described bélow. In determining
these volumes/areas of media, consideration has been given to éite conditions,
the nature and extent of contamination, acceptable exposure levels and
potential exposure routes. As previously présented in Section 6.3.2,
4remediatibn limits will depend upon .the ‘level of risk deterﬁined to be
acceptable for the site. |

- In order to provide a preliminary estimate of the volume of ground water
and soil potentially requiring treatment,. the extent of ground water
gontamination at levels excéeding grbund water cleanup standards and MCLs, as
well as soil contamination exceeding risk-based levels must be evaluated.

For soils, surface soil and soil boring (0- to 2-foot. interval) samples
collected from across the site have exhibited contamination in excess of

cancer risk-based cleanup levels based on future residential site use. The
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total area associated with elevated contaminant levels under the future

residential use scenario is assumed to be approximately 25 acres (1,100,000

square feet), as indicated in Figure 6-5. Using a surface soil thickness of -

two feet (the general depth interval of surface soil samples) a total
contaminated surface soil volume of apprbximately 80,000 cubic yards 1is
estimated. | |
(If soil remediation is evaluated assuming that the current site use
cscenario will.remain applicable in the future (based_on the excessing of Site
10 to the United States Army), existing reasonable maximum exposure risks are
less than 1 x 1078 and, therefore, no remediation is required.
As’ discussed previously in Section 6.3.1, inorganic constituents present

in ground water samples from two monitoring wells exceed MCLs or federal

action levels. Taking into account the three possible disposal areas on-site

(see Figure 6—4), a ground water plume encompassing an area of approximately
16 acres (700,000 square feet) was estimated. Using an estimated average
saturated thickness of 14 feet (estimated depth from the water table to the
bedrock surféce) and assuming a conservative effective porosity of 30 percent,
the volume of contaminated shallow ground water at Site 10 is on the order of
22,000,000vgallons. This is a very éreliminary estimate which‘wili be refined
con-the basis of proposed Phase II investigations.
Listings of general response actions developed for the remediation of soil

and ground water, respectivély, are provided below.

Soil:

e No Action

e Institutional Control
¢ Containment

[

Treatment/Disposal

Ground Water:

e No Action
e Institutional Control
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¢ Containment
s Extraction/Treatment/Discharge

6.5 Identification and Screening of Technologiés and Process Options

The | general response actions are | developed further through the
identification and screening of remediai technoiogies which could potentially
meet the remedial action Aobjectives and cleanup criteria. Following a
screening of the remedial fechnologies on the basis of technical
impleméntability, the process §ptions associated with each teéhnology are
screened based on effectiveness, 'implementability and cost. Represéntative
process options are .chosen  for inclusion in the remedial alternatives

developed for the site.

6.5.1 Technology Screening

A combined technology screening was performed for all the siteé addressed
within this Phase I FS. The technology screening for soils/sediments 1is
presented in Iable B-1 of Aépendix B while the ground water technology
screening is presented in Table B-3. The tables include brief descriptions of
the individual technologies or process options, coﬁménts on their general
applicability, 1limiting chéracteristics which prevent their application to
certain sites, and a summary of whether they are screened or retained for the
various sites. The technologies or technology process options which do not
pass the screening process on the basis of technical implementability will not
be retained for further consideration. Technologies and process options which

passed the technology screening for Site 10 are summarized in Table 6-4.
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6.5.2 Process Option Screening

Upon identification of those technologies which are technically
implemenéable, the process options are further evaluated to allow the
selection of a representative process 6ption for each technology type. The
process optiéns are evaluated on the basis of effectiveness, implementability,
and cost. Process option evaluatibns are presented in Appendix B, Tables B-2
and B-4 for soil and ground water, fespectively. The selected representative

process options are indicated with a bullet in Table 6-4.

6.6 Remedial Alternative Development

The technologies and process opfions developed in Section 6.5 are
typically combined to form a range of remedial alternatives which address site
cleanup to varying degrees and meet the criteria set forth in the NCP, as
previously described in Section 3.8.

As indicated in Table 6-5, a total of four alternatives have been
developed for addressing soil and/or ground water contamination at Site 10.
These alternatives include a no action alternative (VI-1), a limited action
alternative (VI-2) consisting of ground water monitoring, deed restrictions,

and fencing, a containment alternative (VI-3) consisting of capping with or

without a slurry wall, and an active restoration alternative (VI-4) consisting’

of soil and/or ground water treatment options. Individual remedial
technologies for soil and ground water remediation will be retained throughout
this FS to allow flexibility in the final remedial alternative selection
process. Where appropriate, discussions of how the technologies cou}d
logically be combined to form remedial alternatives which offer various

degreés'of treatment will be presented.
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6.7 Definition and Preliminary Screening of Remedial Alternatives

Each of the alternatives and technology options .presented in Table 6-5
undergo a preliminary'screening in this section. The-screenihg process was
previously described in Sectioﬁ 3.9. Following the individual screening and
analysis, a comparativeA analysis is conducted between alternatives. Those
alternatives that pass the preliminary screening process will be evaluated in

detail in the Phase II FS.

6.7.1 Alternative VI-1 - No Action

6.7;1,1 Description

The no action alternative would involve no remedial response activities at
Site 10. No removal or treatment of contaminated ground water or surface soil
would be conducted. Consideration of the no action alternative is required
under the NCP. Because unlimited future use of the site would not be allowed
under this alternative, a fiQe—year review of the no action decision would be
required. A rbund of ground water sampling would be conductedtat the time of

the five-year review to update'existing ground water conditions.

6.7.1.2 Evaluation

Effectiveness - The no action alternative would provide no reduction in

the toxicity, mobility or volume of contamination. It would provide no

protection of human heaith or the environment with respect to potential

exposures to ground water contamination. However,. with respect to surface

soii contamination, the no action alternative would be effective in the

" long-term for most land use scenarios, based on the relatively low levels of

risk which existing contaminants pose to human health or the environment.

Under the current use scenario (which may be applicable to future use based on
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the planned excessing of the site to the U.S. Army), no ﬁnaéceptablé risks are
posed by existing soil contaminanté. Even under the future residential use
scenario, the greatest risk posed by an -individual contaminant under the
;easonable maximum exposure scenario is Qithin the acceptable risk range for
remedial measures of 1 x 1072 to 1 x 1076,

Implementability - The no actioh alternative would require no

implementation activities other than the completion of a round of ground water

sampling prior to conducting a five-year review of the no action decision.

Cost - The only costs associated with implementation of the no action

alternative are the ground water monitoring costs. An initial estimate of the

cost of Alternative VI-1 is a present worth value of $21,000 (see Appendix F).

6.7.2 Alternative VI-2. - Ground Water Monitoring with Deed Restrictions
and Fencing

6.7.2.1 Description

This alternative was developed as a limited action- alternative which
provides no active femediation other than natural attenuation. The
alternative consists of the institution of sife ﬁse restrictions, long-term
éround water monitoring, and fencing.

For Alternative VI-2, deed restrictions would pe implemented to limit
potential future site use and develbpment,'thereby'limiting potential future
exposures to surface soil contamination or to ground water contamination which
could reéult,frdm the future installation of potable wells at Site 10. A
six—foot-high'chain link fence would be placed around Site 10, as indicated in
Figure 6-6, to limit direct exposures to the site. Placement of - hazard
warning signs on the fence woﬁld also be included in this alternative. Ground

water monitoring would provide a means of monitoring the extent of ground
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water contamination and any changes in ground water qualitj'oYer time. A
30fyear gime'frahe haé been assumed for the monitoring program.

In contrast to Alternative VI-1, which was required to bé considered under
the NCP, thisvalternative has been developed to provide an increased level of
pfotection of human health through fencing, ~land use restrictions, and

continued ground water monitoring, while providing no action to reduce the

toxicity, mobility or' volumes of contaminated surface soil or ground water

on-site.

6.7.2.2 Evaluation

Effectiveness - Alternative VI-2 would provide no reduction in toxicity,

mobility or volume of contaminated media. Potential future exposures to risks
posed by surface soil and ground water contamination would be limited by de;d
restrictions and fencing. Minimal risks would be associated with its
implementation. Long-term effectiveness would be depéndént on the long-term

maintenance of the perimeter fence and compliance with deed restrictions.

Implementability - Alternative VI-2 would be fairly easy to implement
although'it would/require-implementation of deed restrictions and a continued
ground water mon%toring effort. Availabilify of materials and equipment to
install fencing is readily available. |

Cost - The main cost factors associated with Alternative VI-2 would be the
implementation of deed restrictions, long-term ground water monitoring, and
the installation of fencing. Aan inifial estimate of the cost for Alternative

VIi-2 is a present worth value of $420,000, assuming a 30-year maintenance and

monitoring period (see Appendix F).
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6.7.3 Alternative VI-3 —\Soil Cap/Deed Restrictions with Slurry Wall Option

6.7.3.1 Description

This alternative was developed to meet the NCP's requirement for
consideration of an alternative which utilizes containment with little or no
treatment.

Two scenarios . were developed for the evaluation of this alternative.

(Q?tidn A incorporates the capping or covering of the site with soil which

would minimize potential risks associated with direct contact with

contaminated surface soils. The soil cap would cover approximately 25 acres,

based on the extent of surface soils which exceeded risk-based cleanup levels,
and would ‘include surface drainage features to properly control surface water
runoff. The proposed physical limits of the cap are shown on Figure 6-7. The
components for the soil cap have been assumed to consist of a twé foot surface
soil/vegetation layer, over 12>inches of compacted bank-run sand and gravel
for:drainage.

Prior to constructing the soil cép, fhe site would reguire appropriate
preparation. This would include clearing of site yegetation, the removal of
néar—surface debris, and partial grading and leveling of existing topographic
features.

In addition to the soil cap, deed restrictions would be implemented to
limit future -site use and development. The deed restrictions would ﬁinipize
potential disruption of the cap and prévent future residential site use.
Ground water monitoring would also be.included in this alternative.

In addition to a soil cap. the second option, Option B, would include the
<CQp§t;uqtibn of a slurry wall, a low permeability vertical bérrie;, along the
upgradient portion of the site. This barrier would be constructed €£rom’ the

ground surface to the depth of the bedrock present under the site (estimatéd
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to be at a @epth -of 45 feet):. The slurry wall would be constructed upgradient

of the area of ground water contamination to minimize ground water flow

. through the disposal areas on-site. The slurry wall would be_constructed of a

mixture of native soils and bentonite to limit horizontal ground water flow.

For costing purposes, the length of the slurry wall is preliminarilycestimated

4t-1,400 feet. Upon collection of additional data during the Phase II RI, the

proposed slurry wall location could be better defined.

6.7.3.2 Evaluation

{

Effectiveness - Alternative VI-3 would provide no reduction in the

toxioity' or volume of site contaminants but the slurry wall option could
reduce ground water flow from upgradient areas ‘into the potentially
contaminated areas of the site. It woold be iﬁeffective, however, 1in
addressing any inorganic contaminant migration yhioh ‘has already occurred.
Additional protection from potential direct exposure to surficial
contamination would be provided by the physical preéence of the cap and deed
restrictions. Short-term effectiveness would be impacted by the disruption of
surficial materials required to clear vegetation, remove surficial debris, and
cap the site as well as by slurrf wall construction activities.» Verification
of long-term effectiveness would require continﬁed g:ound water monitoring.

Implementability - Alternative VI-3 would be relatively easy to

implement. It would require clearing of vegetation, removal of sUrficial
debris, surface grading, and construction of a cap. Each of these activities'
employs commonly "used and widely. accepted construction techniques.
Construction of a slurry wall to the depth of the bedrock unit under the site

(estimated to be 45 feet) could be accomplished using relatively common earth

'workingbequipment; However, the potential presence of buried munitions would

)
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complicate the excavation effort. Administrative implementation of deed
restrictions would be relatively easy. The overall implementability of
Altérnative VI-3 is good.

Cost - The main cost faétors associated with Alternative VI-3 afe those
associated with the construction of the soil cap and/or slurry wall. An
initial estimate of the present worth cost for Option A, the capping éption of
Alternative VIf3, is $4,100,000. " The estimaﬁed present worth of “Option B,
Ccapping with a slurry wall, is. $4,600,000. Both options include the cost of

(ground water monitoring for a thirty-year period.

 6.7.4-Alternative VI-4 - Soil and Ground Water Treatment

6.7.4.1 Description

Alternative VI-4 consists of active site restoration, and “includes the
consideration of a number of treatment technologies for both contaminated soil
and ground water. The period of restoration will be dependent upon the

" combination of technologies included in the final alternative. A preliminary
ground water extraction and treatment period of five years has been assumed,
¢to be refined upon collection of additional site data. This analysis 1is
intended to provide the basis for a general comparison between Alternatives
VI-1, VI-2, VI-3 and VI-4. Preliminary analyses of the effectiveness,
implementability and costs of the individual technology options are presented

in Sections 6.7.6 through 6.7.13.

6.7.4.2 Evaluation

Effectiveness - For soils, Alternative VI-4 would provide a reduction in

the mobility or toxicity of soil contaminants through either excavation and
disposal . or excavation and treatment. Alternative VI-4 would provide a
reduction in the toxicity of ground water contamination through extraction,
treatment and subsequent discharge of treated water. It would aiso limit
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contaminant mobility by capturing contaminated ground water, thereby
preventing contaminated ground water migration off-site. The degree of
toxicity reduction would be dependent upon the individual treatment technology

selected.

Implementability - Alternative VI-4 is implementable, although its
implementability would be highly dependent‘upon the individual technologies
included in the alternative. . |

Cost - As with impiementability, cost wou;d be highly dependent upon the

individual technologies included in the alternative. In general, Alternative

- VI-4 would cost significantly more than Alternatives VI-1, VI-2, and VI-3 due

" to the active restoration activities involved in its implementation.

6.7.5 Alternative VI-4, Option A - Soil Excavation and Disposal

6.7.5.1 Description

DiépoSal of contaminated soil at an off-site landfill would eliminate the

14

potential need for long-term management of contaminated soil on-site. This

optibn would involve excavation and off-site transportation of a two—foot

depth of contaminated surface soil to a suitable landfill. - Factors which are
considered in the cost evaluatioﬁ of this alternative include the replécement
and compaction of cﬂean back-fill over the excavation area and the-premium
cost involved with engineering oversight and the monitoring of worker health
and safety during excavation operations. ‘Prior to landfilling, the excavated
soil must be characterized to determine if it meets the' definition of
hazardous waste and if it falls under land disposal restrictions. Federal
land disposal restrictions (40 CFR Parts 261 and 268) prohibit thé acceptance
of certain waste types at laﬁdfills. Restricted waste types include solvent-,

dioxin-, and California-list-contaminated soils and soils contaminated with
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listed or characteristic‘hazarddus wastes.. No TCLP analyses were conducted on
soil samples collected at Site 10 during the Phase I RI. However, based on
thg relatively low detected contaminanf'levels in soils at Site 10, it is
assumed that the excavated soil could be disposed of in a State of Rhode

Island solid waste landfill.

6.7.5.2 Evaluation

Effectiveness - ‘Option A, off-site landfilling of contaminated surface

soil, would eliminate any need for long;temn ménagement of surface soils or
restrictions to public exposures to surface soils; h&wever off-site
landfilling would provide no treatment of the contaminants of concern.
Long-term effecéiveness would be dependént upon the long-term operation and
maintenance of the receiving landfill. The main hazard associated with the
soil cbntaminanté, potential residential expoéure, would be eliminated through
off-site landfilling. In the short-term, exposures to remedial workers could
be minimized through the,usé of appropriate health and safety equipment.

Implementability - The implementation of this option would be dependent on

the additional characterization of the soils and the availability of a

suitable landfill with adequate capacity to accept the type and volume of soil -

generated.
‘Costs - The major costs associated with this option are those associated
withcoff-site transportation and disposal. An initial estimate of the present

worth costs for this option is $13,000,000 (see Appendix F).
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6.7.6 Alternative VI-4, §5§EEEET_TT3- (SdiiiQEEEEVEEIéﬁiiEﬁaiZDEESthent? (Soil
Washing) '

6.7.6.1 Description

(S6il washing is a process whereby contaminated soil is mixed with water
containing ‘a chelating agent and mechanically scrubbed to separate soil
fractions, thereby removing the contaminants. Many soil washing units operate
on the principle that most of the contaminants are adsorbed to the finer
materials and, thérefore,. size segregation reduces the volume of so0il
requiring treatment. Analyses of particle size distribution as well aé fhe
distribution of confamination by particle size are necessary to determine the
poﬁential applicability of soil- washing. The cleaned,‘coarser—grained soil
fraction produced by the soil washing process may bé either fedeposited
on-site or otherwise beneficially used as backfill or industrial sand. The
finer-grained fraction, which contains the concentrated contaminants, requires

off-site disposal in accordance with state and federal regﬁlations. A

. schematic of a typical soil washing system is presented in Figure 6-8.

Soil washing has been used as a singie—stage; stand—alone technology where
applicable, or coupled with other on-site remediation technologiés to achieve
desired - contaminant levels. Typically, in order to justify mobilization/
demobilization costs, a minimum éf 5,000-tons of soil should be processed.
Based on the éurface soil estimated volume of 80,000 cubic yards, mobilization

of an on-site soil washing system could be justified.

6.7.6.2 Evaluation

Effectiveness - Soil washing provides a reduction in the volume of

contaminated soil materials by separating the "dirty" finer-grained fraction

~

from the - cleaner coarse-grained fraction. The fine-grained fraction
subsequently requires off-site disposal. The. process can be effective for
6-21



both organic and inorganic constituents. The level of effectiveness depends
on the identification of thé appropriate extractant chemical(s). Short-term
risks ‘wouldl be 1limited to exposures to the contaminatea soils during
excavation and on-site érocessing. These could be limited through the use of

appropriate personal protection equipment;

Implementability - The overall soil washing process is fairly easy to -

implement although it is-a  relatively innovative teéhnology with a limited
number of vendors. Since soil washing is a slurry-based process, a water
supply would be requifed.

99§§§_4VThe main costs aésociated with implementation of Option B include
the mobilization and operation of the soil Qashing system, excavation, and
treatment/disposal of the process residuals. The estimated present worth cost

of implementing soil washing at Site 10 is $28,000,000 (see Appendix F).

6.7.7 Alternative VI-4, Option C - Ground Water Extraction
6.7.7.1 Description |
Based on a preliminary evaluation of extraction options, sufficient
information does‘_not exist on the horizontal or vertical distribution of
ground water contamination or on the hydrogeologic préperties of the aquifer
to allow adequate evaluation of the most appropriate means of extracting
ground water. Therefore, both an intérceptor drain. and ground. water
cextraction wells will be discussed gqualitatively as potential means of
extracting contaminated ground water. For comparison purposes, it is assumed
extraction would occur over a five-year period. This option would be combined
with_a ground water treatment option and discharge option to form a complete
restoration remedial alternative.

Interceptor Drain - An interceptor. drain could potentially be effective in

the collection and extraction of shallow contaminated ground water. The drain
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would .be installed in a trench in the eastern portion of the site,
downgradient from the monitoring wells "which  have exhibited elevated
concentrations of inorganics, as discussed in Section 6.3.1. Baéed on -
existing information, the propose& t:ench location would be oriented in a
general north-south difection, downéradient of monitoring wells MA10-1 and
MW10-2, as.indicated in Figure 6-9. For /preliminary evaluation purposes, a
trench apprqximately 330 feet inllength and épproximately 25 feet deep has
been assumed. This trench design would allow collection of ground ,wafer
within the shallow portion of the saturated zone. Additional hydrogeologic
information is required to determine the effectiveness of this pfeliminary
design and to develop the actual applicability of this technology in éapturing
coﬁtaminated ground water.

The drain itself would éonsist of a perforated pipe placed at aﬁ incline
within a trench filled with a highly—permeable‘backfill. Ground water ‘would
f}ow by gravity into and-through the pipe to pre-cast manhole sumps where it
would be lifted by means of a submérsible pump to the surface for treatment,
as necessary. For preliminary evaluation purposes, it is assumed that ground

" water would be extracted at the rate of approximately 250 gpm.

( Extraction Wélls - Contaminated ground water could also be extracted via

extraction wells. Again, extraction wélls would be located at the leading
edge of ground water contamination, as indicated in Figure 6-9, with a pumping
rate designed to capture the ground water contamination. Based on an
estimated saturated thickness of 30 feet, an estimated hydraulic conductivity
of 90 feet/day, a hydraulic gradiént of 0.05 feét/feet,'an extraction system
Cconsisting of seventeen extraction wells each pumping at 15 gallons per'minute~.,

(s assumed.
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6.7.7.2 Evaluation

Effectiveness - Additional information on the vertical and horizontal

extent of contaminated ground water within the aquifer as well as existing
hydfogeologic characteristics of the aquifer are required to determine the
effectiveness of the proposed extraction options in capturing and thereby
limiting the mobility of contaminated ground»water.‘

Implementability ~ Installation of either of the proposed ground water

extraction systems trench would be relatively easy to implement.

Cost - Present worth cost estimates for the construction of .the groqnd
water extraction systems' considered have beén developed but are to be
considered as very preliminary in nature. The initial cost of an interceptor
Ctrench is_estiméted to be on the order of $40,000 while the initial cost of an
extraction well system is estimated to be on the order of $250,000 (see

( Appendix F).

6.7.8 Alternative IV-4, Option D - Ground Water Treatment (Membrane
Microfiltration)

6.7.8.1 Description

.Membrane microfiltration 1is a phyéical process for removing fine
particulate matter from a wastestream. The treatment system 1is able to
physically separate very small particles (less than 1 micron) by passing the
wastestream ' through a membrane ' filter. Based on current ground water
analyses, it is not possible to determine if the inorganic contaminants are
due to colloidal particles within the wastestream or dissolved inorganic
compounds. This alternative would be effective in removing undissolved
inorganics. Treatability studies would be ‘required to determine actual

treatment efficiencies.

6-24

-". - i ‘

S
-l ay aE



. - = 4 . . _ .
. ¢ \ ‘ Y
. . \ 8

¢ g y a N
i '/

-

- - -‘ v - ‘- -

The treatment system is fairly simple. The waste feed is pumped through a
filter fabric unéer pressure. The fabric ;llpws water and very small
particles (less than 1 micron) to pass'through'the openings in the fabric.
Filtered solids accumulate on the fabric, forming a filter cakek while the
filtrate is discharged from the system. Figure 6-10 proVidés a schematic of
the membrane microfiltration system offered by buPont, which utilizes DuPont's
special Tyvek.spun—bohded olefin as the filter fabric. Thé filter cake is

dewatered and requires subsequent off-site disposal. Because no chemicals are

added in the process, sludge volumes are significantly less than those
B 9 N : B

" produced by other inorganic -treatment processes involving precipitation or

coagulation.

6.7.8.2 Evaluation

Effectiveness - Treatability studies would be required to determine if

microfiltration could provide sufficient inorganic removal to meet discharge
criteria. The system has been proven to be effective in removing inorganics
such as cadmium, lead and zinc to non-detectable levels at the Palmerton Ziﬁc
Superfund site in Palmerton, Pennsylvania. The filter cake produced during a
SITE demonstration -also 'passed TCLP analysis, thereby allowing for its

disposal as a non-hazardous waste.

Implementability — The implementability of this alternative is expected to
be good, due to its relative simplicity. Operational vactivities include
(ﬁéintenance, periodic replacement of the membranes, and sludge -handling.’
Vendors which provide the treatment system are somewhat limited.

Cost — The cost for ground water treatment Option D is initially estimated

at a present worth value of $1,700,000 (see Appendix F).
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6.7.9 Alternative IV-4( Option E - Ground Water Treatment (Ion Exchange) ;

e S—— J

6.7.9.1 Description - In the ion exchange process, contaminants are
removed from the aqueous phase by exchanging places with ions held by
relatively harmless ions in the exchange material. Ion exchange is a well
established technologj for removal of heavy metals and hazardous anions from
dilute solutions.

Ion exchange resins can be described as strong acid, weak acid, strong
basic or weak basic resins, in which the resins contain functional graups
derived from the associated acid or base. The resins vary 1in terms of
selectivity for various inorganics, deéending upon ionic charge and siée.

The wastestream passes through the ion exchange column until the exchange
sites are exhausted. Then, the bed is backwashed to allow the resin to expand
and resettle. The bed is .then regenerated by passing a concentratea solution
of the ion originally associated with it through the bed. Excess regenerant
is removed through a rinse process and the bed is again ready for service.
Ion exchange' systems can be operated in batch mode or flow-through mode.

Typical operating systems are indicated in Figure 6-11.

6.7.9.2 Evaluation

Effectiveness - The effectiveness of ion exchange would depend upon the

identification of ion exchange mediums suitable for the particular inorganic
contaminants of concern. In general, ion exchange can be expected to perform
weli for Qastes of variable composition, provided the system's effluent is
continually monitored to determiné when the resin bed exhaustion . has
occurred. It should bé'noted that the reliability of ion exchange is markedly
affected by the presence of suspended solids.

Implementability - Ion exchange systems are commercially available from a

number of vendors. The units are relatively compact and are not energy
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intensive. Exchange columns éan' be operated manﬁall§ or automatically,
althbﬁgh manual operation is generally better suited for hazardous waste site
application because of the diversity of wastes encountered. [Use of several
exchangé columns at a site can provide considerable flexibility.

C:gggg — The cost of ground wéter treatment Option E is initiélly estimated

at a present worth value of $3,400,000 (see Appendix F).

6.7.10 Alternative IV-4, Option F — Discharge (Discharge to Ground Water)

6.7.10.1 Description

This alternative technology option would be ihcorporateq into Alternative
IV-4 as a means of discharging treated ground water. Option F consists of
discharge fo the ground water, using infiltration galleries,breinjection wells
or a combination of the two. .Based on existing information, a detailed
discharge plan cannot be developed at this time. Figure 6-12 provides the
general location of a ground water recharge system; the actual location would
be designed to be upgfadient of contaminated ground water areas .and would be
used to enhance the flushing of contaminants towards the ground water

extraction system.

6.7.10.2 Evaluation

Effectiveness - Discharge to ground water could potentially be an

effective method of handling the treated ground water, based on the sands and
gréveis present at the site. Additional hydrégeologic information is requiréd
to conduct a more detailed evaluation of this discharge option. By recharging
treated ground water, an added element of hydraulic control would be provided
to the ground water extraction system. Common operational problems assoéiated

with ground water recharge systems include physical clogging of the systems.
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Implementability - Implementation of a reinjection well or infiltration

gallery system would require construction of the reinjection system and
compliance with applicable reinjection regulations. Technically, reinjection
of treated ground water to the aquifer is expected to be achievable due to the
transmissivity of the aguifer,

Cost — The major costs of implehentation of a reinjection system are the
construction and maintenance costs. The cost of Option F 1is initially
estimated at a present worth wvalue of $80,000, based on the assumed

installation of an infiltration gallery (see Appendix F).

6.7.11 Alternative IV-4, Option G - Diséharge (Discharge to Surface Water)

6.7.11.1 Description

This technology option would be incorporated into Alternative IV-4 as a
means of discharging treated ground water. Option G consists of discharge to
surface water using direct discharge via a dedicated pipe. The nearest

surface water body is to the north of the site (see Figure 1-7).

6.7.11.2 Evaluation

Effectiveness - Discharge to surface water would be an effective method of

handling the treated ground water. Surface water discharge typically requires
minimal maintenance activities.

Implementability - Implementation of discharge to surface water would

(fequiré the construction of a dedicated discharge pipe. It would also require
(compliance with the surface water discharge requirements.
Cost - The major costs of implementation of a discharge to surface water

system are the costs associated with installation of the dedicated piping and
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discharge monitoring costs. The cost of Option G is initially estimated at a

——

e e
‘present worth value o€i§507000'(see Appendix F).

6.8 Seiection of Alternatives for Detailed Analysis

A comparative analysis of the individual alternatives based on the three
evaluation criteria is conducted to allow the elimination of selected

alternatives from the detailed analysis process.

6.8.1 Effectiveness

With respect to long-term effectiveness, those alternatives which involve

reductions in the toxicity, mobility or wvolume of contamination and

contaminant sourcés will provide the greatest protection. Withl respect to
short—térm effectiveness, those ‘alternatives which are pfntective during the
construction and implementation period are most effective.

For the alternatives deneloped, those that offer.the greatest long-term
effectiveness, due to the removal/treatment of contaminated soils or ground
water, typically provide the least short-term protectiveness, dne to the
reqnired disruption of the wéste materials or on-site treatment operations.

Alternative VI-4, soil and ground water treatment, prbvides the greatest
long-term éffectiveness by treating or disposing of the contaminated soil and.
ground water. With respect to the soil, soil excavntion and treatment (Option
B) p;ovides the greatest long-term effectiveness by treating the soil
contaminants, whereas Option A, soil excavation and disposal, provides no
treatment but contains the soil contamination. With respect to ground water,
both treatment options evaluated (Option D and E) may be effective in the
treatment of contaminated ground water. Without additional hydrogeologic
information, the effectiveness of ground water extraction and discharge

options (Options C, F, and G) are difficult to compare at this time.
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Of the remaining altetnativeé, the A}ternative VI-3 options, containment
by soil capping with or without a slurry wail,’provides the next 1level of
‘ long-term effectiveness through é. reduction in risks associated with direct
contact with contaminated surficial soils. Option B of Alternative VI-3
provides greater potential long—temn effectiveness by implementing a slurry
wall to minimize grbund water flow £hrough potentially contaminated areas.
Alternative VI—2-also provides protection against potential human exposures
but to a lesser degree, through the use of deed restrictions and fencing.
Alternative‘ VI-l, no action, prévides the 1least 1long-term effectiveness
" because it does not address soil or ground water contamination. The no‘action
alternative could be protective with respect to soil exposufes in a
non-residential use scenario. With respect to ground water, however, it does
not address the ground water contaminants which exceed MCLs in a GAA ground
water area.

With respect to short-term effectiveness, Alternatives VI-1, no action,
‘and VI-2, ground water monitoring with deed restrictions and fencing, are the
most»effective because of the 1limited site disruption. Alternatives VI-3,
soil capping, and VI-4, soil and ground water treatment, require disruption of
surface soils through capping, slurry wall construétion, or excavation.
On-site treatment processes included under Alternative VI-4 provide added
potentiai short-term impacts, although none of the impacts are expected to

significantly impact the site or adjacent areas.

6.8.2 Implementability

Implementability is a measure of the technical and administrative
feasibility of constructing, operating and maintaining a remedial ~action

alternative. Alternative VI-1, no action, and Alternative VI-2, ground water

6-30

.

- - - -"



monitoring with deed restrictions and fencing, are the most impiementable »
alternati?es, requiring the least implementation éctivities. Alternative VI-3
would follow in-terms of implementability, with Option A, the soil cap; being:
more implemenfable than Option B, the soil cap combined with the slurry wall.
Alternaﬁivé' VI-4 1is the least implementabie alternative, requiring soil
excavation and handling and ground water extraction, treatment and discharge.
Oétion A, soil excavation and-off—site disposal, would be more:implementable
than Opti§n B, soil excavation'and»treatment using soil washing. Ground water
treatment thions (Options D gnd ‘E) are both easily implemented. The
implementability of ground water extraction and dischargé options will be more

easily evaluated following>additiona1 site investigations.

6.8.3 Cost

Alternativé 'VI-1l, no action, is the lowest cost alternative, closely
followed by Alternative VI-2, ground water monitoring with deed restrictions
and fencing. The soil cap option (Option A) of Alternative VI-3 1s less
expensive than Option ﬁ, soil capping with a slurry wall. The soil and ground
water treatment options, when combined in Alternative VI-4, comprise the
highést' remedial cost. The estimated soil treatment option costs are
extremely high, ranging from $13,000,000 to $2,8'000’000' The ground water

treatment option costs rénge from $1,700,000 to $3,400,000.

“6.8.4 Selection of Alternatives for Further Consideration

Based on the comparative analysis presented in thé previous section, no
alternatives are proposed to be eliminated from the range of alternatives,
undergoing detailed analysis. However, the soil disposal/treatment options
(@p_tions A and B) are. proposed to be eliminated from further consideration

based on their excessive costs\($13,000,000_to $28,000,000) and the limited
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benefit which results from their implementation (a reduction in risks due to
future residential exposure to surface soil contaminants from less than 1 x

10'5 to less than 1 x 1076). 1If signifiéantly increased soil exposure risks

or contaminant levels exceeding ARARs/TBCs are identified as a result of Phase

II remedial investigations, soil treatment options will be reconsidered.

All of the remaining alternatives and technology options will be retéined
for detailed analysis. This will alloﬁ for the further consideration of a
wide variety of remedial obtions providing a range in the degree of treatment

for soil and ground water contamination at the site.
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FEDERAL CHEMICAL-SPECIFIC ARARs AND TB

TABLE 2-1

FEASIBILITY STUDIES
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

Cs

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)

Resource Conservation
and Recovery Act,
SubpartF (40 CFR 264.94)
Ground Water Protection
Standards, Altemate
Concentration Limits

USEPA Risk Reference
Doses (RfDs)

Lifetime Health Advisories

USEPA Human Health
Assessment Group
Cancer Slope Factors
(CSFs)

Relevant and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

To Be Considered

To Be Considered

To Be Considered

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
result in no known or anticipated adverse
health effects.

Sets ground water protection standards
for 14 pesticides and metals or allows for
the development of alternate
concentration limits for facilities which
treat, store or dispose of hazardouswaste.

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

Guidelines developed based on toxicity for
noncarcinogenic compounds :

A slope factor is used to estimate an
upper—bound probability of an individual
developing cancer as ar sult of alifetime
of exposur 1o a particulariev |1 of a

pot ntial carcinog n.

Ground water at NCBC is not a current sourc  of
drinking water; therefore, MCLs are not applicable,
but may be relevant and appropriate. Contaminant
concentrations are compared to MCLs to assess
potential risks associated with ingestion of ground

" water,

Ground water at NCBC is not a current source of
drinking water; therefore, MCLGs are not
applicable, but may be 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.

Ground water at NCBC is not a current source of
drinking water; therefore, RCRA ground water
concentration limits are not applicable, but may
‘be relevant and appropriate.

USEPA RfDs are used to characterize risks du
to noncarcinogensin ground water.

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

USEPA CSFs are used to comput th individual
incremental cancer risk resulting from exposure to
certain compounds.




TABLE 2—1, continued

FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

Air——

Surfac Water ——

Clean Water Act

(40 CFR 121)
Ambient Water Quality
Criteria (AWQC)

Clean Water Act
(40 CFR 401.15)
Effluent Discharge
Limitations

Soiis/Surfaces— -

Toxic Substances Control
Act
(10 CFR 761.125) -

Interim Guidance on
Establishing Soil Lead
Cleanup Levels at
Superfund Sites
(OSWER Directive
9355.4—-02)

Clean Air Act

(40 CFR 50)
National Ambient Air
Quality Standards
(NAAQS)

To be determined

To be determined
Relevant and

Appropriate

To Be Considered

To be determined

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

Regulates the discharge of contaminants
from an industrial point source.

Establishes PCB cleanup levels for soils
and solid surfaces.

Sets forth an interim soil cleanup level for
lead at 500 to 1000 ppm.

Establishes maximum levels for pollutants
" and particulates within air quality control
districts.

AWQC will be applicable to remedial altematives '
which involve discharges to surface water.

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

Applicable to spills of materials containing PCBs at
concentrations of 50ppm or greater that occurred
after May 4, 1987. While not applicable to NCBC
Davisville sites, these requirements may be relevant
and appropriate.

Will be considered at sites with lead as a soil
contaminant.

Potential ARARS for altematives involving remedial
actions which impact ambient air (i.e. incinerators,
soil venting, etc.). o
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TABLE 2—1, continued

~s

FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs

: FEASIBILITY STUDIES
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

Air (Cont.) ——
Clean Air Act
(40 CFR 60)
New Source Performance
. Standards (NSPS)

To be determined

Clean Air Act

(40 CFR 61)

National Emissions
Standard for Hazardous
Air Pollutants

To be determined

Establishes emissions limitations for new
sources.

Establishes emissions standardsfor
hazardous air pollutants.

Potential ARARS for altematives involving
treatment methods which emit pollutants.

Potential ARARS for altematives involving
treatment methods which emit hazardous air
pollutants.




TABLE 2-2

STATE CHEMICAL-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES

SITES 05, 06, 08, 10, 12,13, AND 14

NCBC — DAVISVILLE

Air——

Soils/Surfaces— —

Ground Water— —

R! Ground Water
Protection Act RIGL,
46— 13 et seq.) Public
Drinking Water
Regulations

Applicable

Surface Water — —

R! Water Pollution Control To be determined
Law (RIGL 46-12 et seq.)

Rl Water Quality Standards

Soil Cleanup Standards
(Guldance)

RI Hazardous Waste To Be Considered
Management Act of 1987

(RIGL 23-19.1 et seq)

Proposed Rl Rules and

Regulations for the

Investigation and Remediation

of Hazardous Material Releases

R! Clean Air Act To be determined
(RIGL Title 23, Chapter 23) )
Air Pollution Control

Regulation Standards -

To Be Considered

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.

A PCB cleanup standard of 1 ppm Is used
by RIDEM, while RIDEM and the Rhode
island Department of Health~ Risk
Assessment consider a safe lead level in
soif (total) to be under 500 ppm.

Requires investigation andf/or remediation
of PCBs exceeding 10 ppm in any
environmental media and/or 2 micrograms/
100 sq.cm on any surface.

Establishes maximum ambient levels for
criteria pollutants.

Ground water at NCBC Is not a current source of
drinking water, but is classified as GB at Sites 05,
06, 13, and 14, and as GAA Non-attainment at
Sites 08, 10, and 12. These regulations are
applicable 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.

To be considered at sites with PCB or lead soil

contamination.

To be considered at sites with PCB contamination.

Potential ARARS for remedial alternatives involving
treatment methods which emit criteria pollutants.
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TABLE2-3
FEDERAL LOCATION-SPECIFIC ARARs AND TBCs
FEASIBILITY STUDIES
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC - DAVISVILLE

Wetlands—— : v

Executive Order 11990 To be determined Regulates activities conductedin a Regulation will be applicable if implementation of

: wetland area to minimize the destruction, a remedial action impacts wetland areas.

loss, or degradation of the wetlands. '
Wetlands Construction To be determined Sets forth EPA policy for carrying out the . Regulation will be applicable if implementation of
and Management provisions of Executive Order 11990 (see a remedial action impacts wetland areas.
Procedures (40 CFR 6, above)
Appendix A)
Clean Water Act To be determined Prohibits the discharge of dredged or fill Regulation will be applicable if implementation of
Section 404 (40 CFR 230; material to a wetland without a permit a remedial action impacts wetland areas.
33 CFR 320-330) issued by the Corp of Engineers. ' -
Prohibition of Wetland : ~
Filling
Floodplains — — : '
Executive Order 11988 To be determined Regulates activities conductedin a Potential ARARSs as sites may be located within
Protection of Floodplains . floodplainto minimize adverse affectsto the 100-year floodplain zone.
: the floodplain and ensure that flood
hazards have been considered.
Flood Disaster Protection To be determined Regulates development in flood prone Potential ARAR as sites may be located within
Act of 1973 areas under FEMA. the 100—year floodplain zone. Applicableto
Protection of Floodplain : remedial altematives conducted within
' floodplain zones. '
National Flood Insurance Act To be determined Provides flood insurance for disaster . Potential ARAR as sites may be located within
of 1968 relief and establishes flood control the 100-year floodplain zone. Applicableto
(24 CFR 1909.1-.24) methods. ' remedial attemativ s conducted within
floodplain zones.




TABLE 2-3, continued

FEDERAL LOCATION-SPECIFIC ARARs AND TBCs |

FEASIBILITY STUDIES
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

Rivers——
Wild and Scenic Rivers
Act (16 U.S.C. 1271)
Protection of Riverways

To be determined

Fish and Wildlife
Coordination Act

(16 U.S.C. 661)
Protection of Wildlife
Habitats

To.be determined

Wildlife~—.
Endangered Species
Act of 1973
(16 U.S.C. 1531)
Protection of Endangered
Species

To be determined

Historic Places—— 4 :
National Historic Preservation To be determined
Act of 1966 :
(16 USC 470, et seq.)
Protection of Historic
Lands and Structures
Archeological and Historic  To be determined

Preservation Act of 1974

(132 CFR 229 & 229 4,

43CFR7 &7.4)
Protection of Archeological
and Historic Lands

Farmlands——
Farmland Protection Policy
Act (7 USC 4201 et seq.)
Protection of Significant/
Important Agricultural Lands

To be determin d

Regulates activities in vicinity of
designated rivers.

Prevénts the modification of a stream
or river that affects fish or wildlife.

Restricts activities in areas inhabited
by registered endangered species. -

Requires actions to take into account

effects on properties includedin or eligible

for the National Register of Historic Places

and minimizes harm to National Historic
_Landmarks.

Restricts the use of land of known
archeological or historical significance.

Requires evaluation of direct and indirect
effects of actions on remaining farms and
farm support services. ‘

Potential ARAR as Hunt River is located in close
proximity to the NCBC—Davisville facility.

Potential ARAR as sites are located adjacentto
streams. .

Potential ARAR as surrounding wetlands may
sustain endangered or threatened wildlife species.

Potential ARAR for activities which could impact
historic places.

Potential ARAR for activities which could impact
archeological or historic places.

Potential ARAR for activities which could impact
off—-site farmiand areas.
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_ TABLE2-4
STATE LOCATION-SPECIFIC ARARs AND TBCs
FEASIBILITY STUDIES ‘
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

Wetlands—— : : '
Rhode Island Wetlands To be determined Defines and establishes provisionsfor the Regulation will be applicable if implementation of a
Laws (RIGL 2—-1—-18 et protection of swamps, marshes and other remedial action impacts a wetland area.
seq.) freshwater wetlands in the state. '

Ground Water— - : v ,
RI Ground Water Applicable Provides for protection of state ground Applicable since ground water at Sites 08, 10, and
Protection Act (RIGL, Title waters, requiring the maintenance or - 12is designated GA—-NAA.
46, Chapter 13.1 et. seq.) upgrading of existing or potential drinking !

water sources.
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TABLE2-5

FEDERAL ACTION~-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES

SITES 05, 06, 08, 10, 12, 13, AND 14

NCBC — DAVISVILLE

Resource Conservation and
Recovery Act (RCRA) (40 CFR
262) Generator Requirements for
Manif stingWaste for Off—Site
Disposal

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

RCRA (40 CFR 264 and 265)
Requirements for Hazardous
Waste Treatment Facility Design
and Operating Standards for
Treatment and Disposal Systems

RCRA (40 CFR 264.10-264.18)
SubpartB — General Facility
Standards

RCRA (40 CFR 264.30-264.37)
Subpart C — Preparedness and
Prevention

RCRA (40 CFR 264.50—264.56)
SubpartD — Conting ncy Plan
and Emergency Procedures

To be determined

To be determined

To be determined

To be determined

To be determined

To be determined

_ Standardsfor manifesting, marking and .
recording off - site hazardous waste
shipments for treatment/disposal.

Standardsfor transporters of hazardous
waste materials.

Outlines specifications and
standardsfor design, operation,
closure and monitoring of
performance for hazardous waste
storage, treatment and disposal
facilities.

General requirements regarding waste
analysis, security, training, inspections,
and location applicable to a facility which

~ stores, treats or disposes of hazardous

wastes (a TSDF facility).

Requirements applicable to the design
and operation, equipment, and
communications associated with a TSDF
facility, and to arrangements with local
response departments.

Emergency planning procedures
applicabl to a TSDF facility.

This regulation will be applicableto altematives
which utilize an off—site disposal/treatment
method for hazardouswastes.

This regulation will be applicableto altematives
which utilize an off-site disposal/treatment
method for hazardous wastes.

Potential ARARs for altematives which utilize a
surface impoundment, waste pile, landfill, land
treatment, incineration or miscellaneous treatment
units for on—site storage/disposalftreatment of
hazardouswastes.

This regulation may be applicableto remedial
actions conducted at the facility, if the facility
meets the definition of a TSDF.

This regulation may be applicable to remedial
actions conducted at the facility, if the facility
meets the definition of a TSDF.

This regulation may be applicab! to remedial |
actions conducted at the facility, if the facility
meets th definition of a TSDF. :
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TABLE 2-5, continued

FEDERAL ACTION—-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES

SITES 05, 06, 08, 10, 12, 13, AND 14

NCBC — DAVISVILLE

RCRA (40 CFR 264)
SubpartF
Ground Water Protection

RCRA (40 CFR 264)
Subpant G
Closure/Post Closure
Requirements -

RCRA (40 CFR 264)
Subpart |

Use and Management of
Containers

RCRA (40 CFR 264)
Subpart L
Waste Piles

RCRA (40 CFR 264)
Subpart O
Incinerator Restrictions

RCRA (40 CFR 264.600—264.999)
Subpart X — Miscellaneous Units

To be determined

To be determined

To be determined

To be determined

To be determined

To be determined

Ground water monitoring/corrective
action requirements; dictates
adherence to MCLs and establishes
points of compliance. '

" Establishes requirements for the

closure and long—term management
of a hazardous disposal facility.

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

Regulates owners and operators of
facilities that store or treat hazardous
waste in piles.

Outlines specifications and standards for

incinerating hazardouswaste.

Environmental performance standards,

monitoring requirements and
post—closure care requirements
applicable to miscellaneous units (not
otherwise definedin the RCRA

regulations) used to treat, store or dispose

of hazardous waste.

Potential ARARSs for altematives which involve
placement of hazardous wastes within solid waste
management units, including surface
impoundments, waste piles, and land treatment .
units.

Applicable to the closure of an'y hazardouswaste
management facility.

.Potential ARARSs for remedial actions which require

storage of hazardous waste in containers.

Potential ARARs for remedial altematives which
utilize a waste pile for on—site storagefreatment of
hazardouswaste.

Potential ARARs for altemnatives which utilize
incineration for on —site treatment of hazardous

wastes.

This regulation may be applicable to remedial
actions involing hazardous waste treatment,
storage or disposal in units not otherwise
covered under RCRA regulations.
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TABLE 2-5, continued

FEDERAL ACTION-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

To be determined

RCRA (40 CFR 268) Identifies hazardous wastes that are This regulation will be applicableto altematives

Land Disposal Restrictions restricted from land disposal and sets which utilize land disposal of hazardouswastes.
treatment standardsfor restricted wastes.

Toxic Substances Control Act (15 To be determined Establishes requirements for the This regulation may be applicable or relevant and - .

USC. Sect. 2601) storage, landfilling, and incineration of
SubpartD — Storage and PCBs.
Disposal Requirements for PCBs

appropriate to altematives which involve handling
of PCBs or PCB-contaminated materials.

Requirements for Discharge
of Dredged or Fill Mat rial

alternatives are available.

Safe Drinking Water Act (40 CFR To be determined Establishes the general requirements, This regulation will be applicableto alternativesin
144 and 146) technical criteria and standardsfor which treated water is discharged back to the
Underground Injection Control undergroundinjection wells. ground water. '
Requirements '
Clean Water Act (40 CFR To be determined Permits contain applicable effluent This regulation will be applicableto altemativesin
122-125) standards (i.e., technology —based and/or which treated water is dischargedto surface
National Pollutant Discharge water quality —based), monitoring waters or back to the ground water.
Elimination System (NPDES) requirements, and standards and special
P rmit Requirements conditions for discharge.
Clean Water Act (40 CFR 403) To be determined A national pretreatment program designed  This regulation is applicable to altemativesin
Discharge to Publicly— Owned to protect municipal wastewater treatment which waters are dischargedto a POTW.
Treatment Works (POTW) plants and the environment from damage ’
. that may occur when hazardous, toxic or

other non—domestic wastes are discharged

into a sewer system. .
Clean Water Act To be determined Prohibits activities that impact a ARARs for altematives conducted in or around
(40 CFR 404) wetland unless no other practical adjacent wetlands.
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TABLE 2-5, continued

FEDERAL ACTION-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES

SITES 05, 06, 08, 10, 12, 13, AND 14

NCBC — DAVISVILLE

Fish & Wildlife Coordination
Act (16 U.S.C. 661)
Protection of Wildlife Habitats

Clean Air Act

(40 CFR 50)

National Ambient Air

Quality Standards (NAAQS) -
Particulates

Clean Air Act

(40 CFR 50)

New Source Performance
Standards (NSPS)

Clean Air Act

(40 CFR 61)

Emissions Standardsfor -
Hazardous Pollutants
(NESHAPS)

Hazardous Materials
Transportation Act (49 CFR 170,
171)

Rules for Transportation of
Hazardous Materials

Federal Water Pollution
Control Act (40 CFR
220-233) :
Oc an Discharge Criteria

To be determined

To be determined

To be determined

To be dete}mined

To be determined

To be determined

Regulates actions which cause the
impoundment, diversion or

- modification of a body of water, or

affect fish and wildlife.

Establishes maximum
concentrations for particulates and
fugitive dust emissions.

Requires Best Available Control
Technology (BACT) for new sources,
and sets emissions limitations.

Establishes emissions limitations for

- hazardous air pollutants.

Procedures for packaging, labe|lihg,
manifesting, and off-site transport of
hazardous materials.

| Establishes general requirements for

discharge into Unit d Statesoc ans.

ARARs for alternatives conducted around
wetlands and adjacent streams.

ARARs for altematives involving treatment -
methods which impact ambient air (j.e.
incineration, soil venting, etc.).

ARARs for altematives involving treatment
methods which impact ambient air (i.e.,
incineration, soil venting, etc.).

Potential ARARs for altemnatives using treatments
(.., incineration, etc.) which result in emissions to
the air.

This regulation will be applicableto altematives
which include off—site transport of hazardous
materials.

This regulation will be applicableif waters are
dischargedto surface waters, which ultimately
discharge to the Narragansett Bay.

; o S f
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TABLE 2-5, continued
FEDERAL ACTION—~SPECIFIC ARARs AND TBCs
FEASIBILITY STUDIES ‘
SITES 05, 06, 08, 10, 12, 13, AND 14
NCBC — DAVISVILLE

Occupational Safety and Health
Act (29 CFR 1904)

R cordkeeping, Reporting and
Related Regulations

To be determined

Occupational Safety and Health
Act (29 CFR 1910)
General Industry Standards

To be determined

Occupational Safety and Health
Act (29 CFR 1926)

Safety and Health

Standards

To be determined

Outlines recordkeeping and reporting
requirements. :

Establishes requirement for 40—hour
training and medical surveillance of

" hazardouswaste workers. Establishes

Permissible Exposure Limits (PELs) for
workers at hazardous waste operations
and during emergency response.

Regulations specify the type of safety
equipment and procedures for site
remediation/excavation.

These requirements will applyhto all contractors/
subcontractors involved in hazardous activities.

These requirements will apply to all contractors/
subcontractors involved in hazardous activities. -

These requirements will apply to all contractors/
subcontractors involved in hazardous activities.
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STATE ACTION-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES

SITES 05, 06, 08, 10, 12, 13, AND 14

NCBC — DAVISVILLE

RI Water Pollution Control

Act '
RI Water Quality Regulations
(RIGL 46—-12 et seq.)

Rl Pollutant Discharge
Elimination Systems
(RIGL 4612 et seq.)

Rl Pretreatment Regulations
(RIGL 46—12 et seq.)

RI Underground Injection
Control Regulations
(RIGL 4612 et seq.)

Public Drinking Water Laws
(RIGL, Title 46, Chapter 14)
Protection of Public
Drinking Water

RI Ground Water Protection Act
(RIGL, Title 46, Chapter 13.1)
Protection of Ground Water

Rl Hazardous Waste Management

Act of 1978 (RIGL 23-19.1 et seq.)
Hazardous Waste Management
Rules and R gulations and

. Proposed Am ndments

To be determined

~ To be determined

To be determined

To be determined

- To be determined

To be determined

To be determined

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.

Establishes rules conceming pretreatment
of water prior to discharge to a Rhode
Island POTW.

Establishes the general requirements,
technical criteria and standardsfor
undergroundinjection wells.

Establishes rules conceming discharge to
any source of water supply for drinking

purposes.

Establishes ground water classifications
and maximum contaminant levels for each
classification.

Rules and r gulations for hazardous
waste generation, transportation, treatment,
storag , and disposal.

This regulation will be applicableto altemativesin
which treated water is dischargedto area surface
water or ground water.

" This regulation will be applicableto altematives in

which treated water is dischargedto area surface
water or ground water. '

This regulation will be applicableto altematives
which include discharge of waters to a POTW.

This regulation will be applicableto altematives in
which treated water is discharged back to the
ground water via injection.

Potential ARARSs for altematives which affect
public drinking water supplies.

Potential ARARS for altematives involving the
treatment of contaminated ground water. Will
establish cleanup levels.

These rules will be applicable for altematives
which involve the on— or off—site management of
hazardouswast s.
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STATE ACTION-SPECIFIC ARARs AND TBCs

FEASIBILITY STUDIES

SITES 05, 06, 08, 10, 12, 13, AND 14

NCBC — DAVISVILLE

Proposed Rules and Regulations
for the Iinvestigation and
Remediation of Hazardous
Material Releases

Rl Hazardous Substance

Community Right to Know Act

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

RI Refuse Disposal Law
Solid Waste Management
Rules and Regulations and
Proposed Amendments

RI Underground Storage Tanks Act
(RIGL, Titie 46, Chapter 12.1)
Regulations for
Underground Storage
Facilities used for
Petroleum Products and
Hazardous Materials

RI Clean Air Act

(RIGL, Title 23, Chapter 23)
General Air Quality and Air
Emissions Requirements

Ri Cbastal Resource Management
Council (CRMC)

-

To be determined

To be determined

To be determined

To be dstermined

To be determined

To be determined

Proposed 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 facllities.

Permits and regulates installation,
operation and closure of underground
storage tanks. :

Sets emissions limitations for particulates
and visible air contaminants.

Governs discharges into Narragansett Bay.

These rules will be applicable to the design
and operstion of remedial systems.

These rules will be applicable for alternatives
which involve the on— or off—site management of
hazardous wastes.

‘

ARARS for alternatives Involving the on—site
storage and disposal of solid wastes. -

ARARS for alternatives involving closure
of existing underground storage tanks.
ARARs for alternatives involving remedial

actions which impact ambient air.

Alternatives which involve discharge to the bay will
require CRMC approval.
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TABLE 3-1
_ Site 05 — Transformer Qil Disposal Area
Comparison of Maximum Soil Contaminant Levels to Action Levels

Maximum Concentraction Detected
(ppm) .
Surface | Subsurface A Federal Action State Action
Soils Soils Level Leve!
Parameter (0-2) (>2) - {(ppm) (ppm)
PCBs _ 0.33 ND , 10! 110
LEAD - 308 10.6  500~1,0002 ' 500°

ND — Not Detected
(1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.
(2) USEPA, OSWER Directive 9355.4-02, Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites.

(3) RIDEM Cleanup Standard (1 ppm)/ Defined release concentration (10 ppm). Proposed Rules and Regulations for the Investigation
and Remediation of Hazardous Material Releases, September 1992.

(4) RIDEM and RI Dept. of Health—Risk Assessment Guidance Level.



TABLE 3-2
Site 06 — Solvent Disposal Area
Comparison of Maximum Soil Contaminant levels to Action Levels

Maximum Concentraction Detected
(ppm)
Surface Subsurface ' Federal Action State Action
Soils Soils Level Level
Parameter (0-2) (>2) (ppm) (ppm)
1

PCBs ND ND T ' . 1/10°
LEAD 439 5.6 500—1,000? 500*

ND — Not Detected
(1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.
(2) USEPA, OSWER Directive 9355.4—02, Interim Guidance.on Establishing Soil Lead Cleanup Levels at 3uperfund'Sites.

(3) RIDEM Cleanup Standard (1 ppm)/ Defined release concentration (10 ppm). Proposed Rules and Regulations for the Investigation
and Remediation of Hazardous Material Releases, September 1992

(4) RIDEM and RI Dept. of Health—Risk Assessment Guidance Level.
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- _ TABLE 3-3
('site 13 — Disposal Area Northwest of Buildings W—3, W—4, and T—1
Comparison of Maximum Soil Contaminant Levels to Action Levels

Maximum Concentraction Detected '
(ppm)

Surface | Subsurface - Federal Action State Action
Soils Soils _ "~ Level Level
Parameter (0-2) . (>2) ‘ {(ppm) {(ppm)
"PCB - 1254 1.9 ND 10! 1110°
PCB - 1248 : 11 ND 10" 1/10°
PCB — 1260 . 4,563 ND ' 10! : 1/10°
LEAD ' 64.1 _ 63.2 500—1,000? ‘ ‘ 500*

ND - Not Detected
- (1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.
(2) USEPA, OSWER Directive 9355.4—02, Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites.

(3) RIDEM Cleanup Standard (1 ppm)/ Defined release concentration (10 ppm). Proposed Rules and Regulations for the Investigétion
and Remediation of Hazardous Material Releases, September 1992,

(4) RIDEM and RI Dept. of Health—Risk Assessment Guidance Level.



TABLE 3-4

Site 06 — Solvent Disposal Area
Comparison of Detected Ground W ater Contaminants to
Applicable or Relevant and Appropnate Requirements (ARARs) or To—-be Considered Requirements (TBCs)

RHODE ISLAND
, ~ARARs/TBCs -
——~— FEDERAL ARARs/TBCs——— -
Ground Water?
Maximum Concentration ‘MCL! MCLG? SMCL3/Quality Standards

Parameter Detected In Ground Water (ppb) (ppb) (ppb) (ppb) (ppb) !
Inorganics . . '
Arsenic 2.1 50 -

Vanadlum

o Cobalt 61.5
Magnesium 17700
Calcium _ 15300
Sodium ' 89600
Potassium 12400
Cyanide ' 315 : 200 200 -

1. MCL - Maximum Contaminant Level. National Primary Drinking Water Regulations, Final Rule Amendments
to SDWA, U.S. EPA, Effective July 1992; for beryllium and nickel, effective January 17, 1994.

2. MCLG- Maximum Contaminant Level Goal, based on health considerations only, Final Rule Amendments
to SDWA, U.S. EPA, Effective July 1992; for beryllium and nickel, effective January 17, 1994.

3. SMCL — Secondary Maximum Contaminant Level, National Secondary Drinking Water Regulations,
Final Rule Amendments to SWDA, U.S. EPA, Effective July 1992.

4. Water Quality Standards, Class GAA and Class GA ground waters, Rhode Island Regulation
DEM-GW-01-92, May 1992,

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



TABLE 3-5

Site 13 — Disposal Area Northwest of Buildngs W—3,W—-4, end T-1
Comparison of Detected Ground Water Contaminents to
Applicable or Relevant end Appropriate Requirements (ARARs) or To—be Considered Requirements (TBCs)

RHODE ISLAND
. ~ARARs/TBCs—.
- —— FEDERAL ARARs/TBCs— ——
Ground Water ¢
Maxdmum Concentration mcL! MCLG? SMCL® Quality Stendards
Parameter Detected in Ground Water (ppb) {ppb) (pph) {ppb) (ppb)
Yolatile Organics
1,2-Dichloroethane 2 5 0 . 5
Xylenes (Total) - 1 10000 10000
Semivolatiles
Bis(2—ethylhexyl)phthalate 45
Naphtalene 2
2-Methyin ephth dene 45

Cobalt 1245
Magnesium 30100
Calcium 20400
Sodium 1070000
Potassium - . 20300

1. MCL — Maximum Contamh ent Level. National Primary Drin king Water Regulations, Final Rule Amendments
to SDWA, U.S. EPA, Effective July 1992; for beryllum end nicke), effectve Jenuary 17, 1994,

2. MCLG— Maximum Contaminant Level Goal, based on health considerations only, Final Rule Amendments
to SDWA, U.S. BPA, Effective July 1992, for betyllum and nicke!, effective January 17, 1994,

3. SMCL ~ Secondary Maxdimum Contaminant Level, National Secondary Drinking Water Regulafions,
Final Rule Amendments to SWDA, U.S. BPA, Effective July 1992. ' |

4, Water Qu diity Standards, Class GAA end Class GA ground waters, Rhode Islend Regulation
DEM-GW-01-92, May 1992. .

*—Action levels representative of drinking water quality at the tap, U.S. EPA, May 7, 1991.
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' TABLE 3-6
SUMMARY OF RISK-BASED CLEANUP LEVELS - SURFACE SOILS
GROUP I SITES — SITES 05, 06, AND 13
NCBC — DAVISVILLE, RHODE ISLAND

Site 05 ~ Transformer Oil Disposal Area -

Benzo (a) anthracene 0.47 _ 1.6x10-°¢ 0.18
Benzo (a) pyrene 0.44 1.7x 1079 0.18
Benzo (b/k) fluoranthene | 1.8 _ 4.0x10°¢ -~ 0.18
Chrysene 1.0 26x 10~ 0.18
Indeno(1,2,3—-cd)pyrene 0.33 1.8% 10 ' A - 0.18
Arsenic 6.7 ' 6.7x 1077 ‘ NA
.|Beryllium o 14 3.8x 1077 NA

Site 06 — Solvent Disposal Area -

Benzo (a) énthracene* 0.14 ' 1.3x 10" 0.18
Benzo (a) pyrene* ' 0.050 1.2% 108 018 '
Benzo (b) fluoranthene* ] 0.054 ‘ 1.2x107¢ 0.18
Benzo (k) fluoranthene* | 0.050 : 1.2x 10" ' 0.18
Chrysene* 0.068 | 1.2x107¢ 0.18

Site 13 — Disposal Area Northwest

Arsenic 1.6 1.1x10°¢ 1.3

N/A — Not applicable (estimated reasonable maximum cancer risk is less than 1 x 10~¢ or maximum noncarcinogenic hazardous index
ratio is less than 1). '
* — Maximum detected concentration does not exceed 1 x 10~¢ cancer risk—based cleanup level.
. (1) - See Appendix A for risk estimates based on future residential site use.

General Note: At Sites 05 and 06, semivolatile detection limits exceeded PAH risk—based residential use cleanup levels for all samples.



TABLE 3-7 '
SUMMARY OF RISK—~BASED CLEANUP LEVELS ~ GROUND WATER
GROUP | SITES — SITES 05, 06, AND 13
NCBC — DAVISVILLE, RHODE ISLAND

Site 05 — Transformer Qil Disposal Area

No Risk - Based Caculations for Ground Water at Site 05

Site 06 — Solvent Disposal Area

Manganese 27 - - 1.21 _ 1.6

Site 13 — Djsposal Area Northwest

bis(2- Ethylhexyl)phthalate "0.045 1.5x10°¢ 0.013 - -

Manganese 2.2 - . - 1.02 S 1.6

(1) - See Appendix A for risk estimates based on future residential site use.



TABLE 3-8
TECHNOLOGIES WHICH PASSED SCREENING
. SURFACE SOIL/SEDIMENT
GROUP | SITES — SITE 05, 06, 13"

No Action
e No Action

Institutional Control
e Deed Restrictions
e Fencing

Containment
Clay Cap
Multi—Layer Cap
Asphalt Cap
Concrete Cap
e Soil Cap

Treatment/Disposal

e Off-Site Landfill

e On-Site Incineration

e Off—Site Incineration
Off—Site Slagging
Plasma Reactor
Thermal Desorption
Soil Washing
Acid Extraction

e Dechlorination
Solvent Extraction
Fungal Degradation

— Process TeChnology Used as an Altemative in Feasibility Study



TABLE 3-9 .
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL/SEDIMENT ’
GROUP | SITES — SITE 05, 06, 13

Alternative 1—1

No Action

Alternative 1-2

Limited Actioh-
A. Fencing/Deed Restrictions

Alternative 1-3

Containment
A. Soil Cap/Deed Restrictions

Alternative |—4

Active Restoration

A. Off—Site Landﬂll/Off Site InC|nerat|on

B. On—-Site Incineration
C. Dechlorination




TABLE 4 — 1
Site 08 — DPDO Film Processing Disposal Area
Comparison of Maximum Soil Contaminant Levels to Action Levels

Maximum Concentraction Dei_ected
__(ppm)
Surféce Subsurface Federal Action State'Action
Soils Soils : Level Level
Parameter - (0-2) (>2) (ppm) - {ppm)
PCBs : 1.4 ND \ 10t 1110°
LEAD 171 127 500—1,000? 500°

ND — Not Detected
(1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.
(2) USEPA, OSWER Directive 9355.4—02, Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites.

(3) RIDEM Cleanup Standard (1 ppm)/ Defined release concentration (10 ppm). Proposed Rules and Regulations for the Investigation
and Remediation of Hazardous Material Releases, September 1992.

(4) RIDEM and RI Dept. of Health—Risk Assessment Guidance Level.



TABLE 4-2
SUMMARY OF RISK—BASED CLEANUP LEVELS
GROUP Il SITE — SITE 8 (DPDO FILM PROCESSING AREA)
NCBC — DAVISVILLE, RHODE ISLAND

Benzo (a) anthracene 0.41 9.9x 1077 NA
Benzo (a) pyrene 0.33 9.2x1077 NA
Benzo (b/k) fluoranthene 0.65 1.6x107¢ 0.18
Chrysene - . 0.50 1.2x107° 0.18
YDibenzo(a,h)anthracene* 0.14 - 4.ox10°* 0.18
Indeno(1,2,3—cd)pyrene 0.07 9.7x1077 - NA
Arsenic - 28 1.1x107¢ 1.3
Beryllium 1.4 (1 5x107¢ 0.54

N/A — Not applicable (estimated reasonable maximum cancer risk is less than 1 x 107%)
* _ Maximum detected concentration does not exceed 1 x 1078 risk—based cleanup level.
(1) — See Appendix A for risk estimates based on future residential site use.

General Note: At Site 08, semivolatile detection limits exceeded PAH risk—based residential use
cleanup levels for all samples.



v TABLE 4-3
TECHNOLOGIES WHICH PASSED SCREENING
SURFACE SOIL
GROUP Il SITE — SITE 08 ( DPDO FILM PROCESSING AREA)

No Action
e No Action

Institutional Control
o Deed Restrictions
e Fencing

Containment
' Clay Cap
Multi—Layer Cap
Asphalt Cap
Concrete Cap
e Soil Cap

Treatment/Disposal

e Off—Site Landfill .

e Off—Site Incineration
Off—Site Slagging
Plasma Reactor
Thermal Desorption
Acid Extraction
Solvent Extraction

e Fungal Degradation

— Process Technology Used as an Altemative in Feasibility Study



TABLE 4-4

ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
. SURFACE SOIL ’ -
GROUP i SITE — SITE 08 (DPDO FILM PROCESSING AREA)

Alternative |1—1

No Action

Alternative ||—2

Limited Action
A. Fencing/Deed Restrictions

Alternative 11-3

Containment
A. Soil Cap/Deed Restrictions

Altérnative 1—4

Active Restoration

A. Off—Site Landfill
B. Off—Site Incineration
C. Fungal Degradation




\
A\

TABLE 5-1
Site 12 — Building 316
Comparison of Detected PCB Contaminant Levels to Action Levels

Maximum Concentration Detected
Removal Area Outside of Removal Area
Concrete ' Federal Action Level State Action Level
Soils (ppm) Chips (TRC) Wipe Samples Concrete Indoor solid Soail Environmental

(TRC) (ppm) (TRC) Chips (EPA) surfaces Surface Media

Parameter (0--24 (0-1/8") {ug/100 cm?) (ppm) (ug/100cm?)  (ppm) (ug/100 cm?) (ppm)
PCBs — soil/chip 0.12 5.9 1,200 ) 10! 1/10?

- wipe , 48 - 10! -2

(1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.

(2) RIDEM Cleanup Standard (1 ppm)/Defined release concentration (10 ppm); Proposed Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases, September 1992.

Note: TRC sampling conducted April 11 1991,
EPA sampling conducted September 25 and 26, 1991.



TABLE 5-2
Site 14 — Building 38
Comparison of Detected PCB Contaminant Levels to Action Levels

' Maximum Concentration Detected
Removal Area Outside of Removal Area ' '
Asphatt _ Federal Action Leve! State Action Level
Sails (ppm) Chips (TRC) Wipe Samples Asphalt Wipe Samples indoor solid Soil Environmental
(TRC) (ppm) (TRC) Chips (EPA) (EPA) surfaces Surface Media
Parameter (0-21 (0-1/89 (ug/100 cm?) (ppm) (ug/100 cm?) " (ug/100cm?)  (ppm) {ug/100 cm?) {ppm)
A/, i .
PCBs — soil/chip 1.6 56 150 10! 1/10°
— wipe 69 ‘ 82 10! 2

(1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.

(2) RIDEM Cleanup Standard (1 ppm)/Defined release concentration (10 ppm); Proposed Rules and Regulations for the Investigation and Remaediation of
Hazardous Material Releases, September 1992.

Note: TRC sampling conducted April 11 1991.
EPA sampling conducted September 24 and 25, 1991.
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TABLE 5-3
TECHNOLOGIES WHICH PASSED SCREENING
BUILDING SURFACES AND SURFACE SOILS
GROUP li SITES —(:SITE 12 (BUIIDING 316) ANI SITE 14 (BUILD!NG 38)

No Action
e No Action:

Institutional Control
e Deed Restrictions
o Site Access Restrictions

Removal
Building Demolition
e Floor Removal

. Decontamination
‘Scarification
Drilling and Spalling
e Sealing
e Solvent Washing

e — Process Technology Used as an Altemative in Feasibility Study



TABLE 5-4
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
BUILDING SURFACES AND SURFACE SOILS
GROUP Il SITES (\SITE 12 (BUILDING 316) AND: SITE 14 (BUILDING 38)

Alternative lll—1

No Actioh :

Alternative llI—2

Limited Action
‘Site Access/Deed Restrictions

Alternative Illf3

Containment
Sealing

Alternative Il1—4

Excavation/Treatment/Disposal
'Removal with Off—Site Disposal/Incineration

Alternative lil—5

Treatment

Solvent Washing




TABLE 6 — 1
Site 10 — Camp Fogarty Disposal Area
Comparison of Maximum Soil Contaminant Levels to Action Levels

Maximum Conc_:enfraction Detected
(ppm)
Surface Subsurface Federal Action ~ State Action
: Soils Soils Level Level
Parameter : (0-2) (>2) , {(ppm) (ppm) .
'\.',;'
PCBs ND - ND ‘ 10t 110°
LEAD 107 ' 125 500-1,0002 500*

ND — Not Detected
(1) TSCA (40 CFR 761); Requirements for decontaminating spills in nonrestricted areas.
(2) USEPA, OSWER Directive 9355.4—02, Interim Guidance on Establishing Soil Lead Cleanhp Leve‘ls at Supérfund Sites.

(3) RIDEM Cleanup Standard (1 ppm)/ Defined release concentration (10 ppm). Proposed Rules and Regulauons for the Investigation
and Remediation of Hazardous Matenal Releases, September 1992,

(4) RIDEM and RI Dept. of Health—Risk Assessment Guidance Level.



TABLE 6-2

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

— —RI ARARs/TBCs——

— ——— FEDERAL ARARs/TBCs— - - —
' Ground Water
Maximum Concentration McL! MCLG? smcL? Quality Standards
Parameter Detected in Ground Water (ppb) “(ppb) -(ppb) (ppb) (ppb)

Inorganics

Zinc 203 : 5000

Barium - 115 2000 2000 1000

Cobalt 7

Magnesium 1540

Calcium 6390

Sodium 3290

Potassium 1330 _
Cyanide _ 315 200 200

1. MCL — Maximum Contaminant Level. National Primary Drinking Water Regulations, Final Rule Amendments
to SDWA, U.S. EPA, Effective July 1992; for beryllium and nickel, effective January 17, 1994.

2. MCLG - Maximum Contaminant Level Goal, based on health considerations only, Final Rule Amendments
to SDWA, U.S. EPA, Effective July 1992; for beryllium and nickel, effective January 17, 1994,

3. SMCL - Secondary Maximum Contaminant Level, National Secondary Drinking Water Regulations,
Final Rule Amendments to SWDA, U.S. EPA, Effective July 1992.

4. Water Quality Standards, Class GAA and Class GA ground waters, Rhode Island Regulation
DEM-GW -01-92, May 1992. ~

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



TABLE 6-3
SUMMARY OF RISK-BASED CLEANUP LEVELS
GROUP VI SITE — SITE 10 (CAMP FOGARTY)
NCBC — DAVISVILLE, RHODE ISLAND

Benzo (a) anthracene 048 1.4x10°¢ - 0.18
Benzo (a) pyrene 0.40 1.2x107¢ 0.18
Benzo (b/k) fluoranthene 0.37 1.2x107% 0.18
Chrysene | : . 058 14x107 0.18
Dibenzo(a,h)anthracene* 0.09 12x10°6 ' 0.18
Indeno(1,2,3—cd)pyrene 0.19 12x107¢ 0.18
Arsenic 2.3 - 9.0x1077 N/A

Beryllium 2.5 3.6x107° 0.54'

2.4x1077
20x 1077

2.8x1077

2.4x1077
2.1x1077
2.1x1077
1.4x1077
5.7 x 1077

NA .

NA
NA
NA
NA
NA
NA
NA

N/A — Not applicable (estimated reasonable maximum cancer risk is less than 1 x 107%) _

* _ Maximum detected concentration does not exceed 1 x- 10~ risk—based cleanup level.
(1) — See Appendix A for risk estimates based on future residential site use.

(2) — See Appendix A for risk estimates on current site use (adult employee/youth trespasser)

Genéral Note: At Site 10, semivolatile detection limits exceeded PAH risk—based residential use

cleanup levels for all samples.




TABLE 6—-4

TECHNOLOGIES WHICH PASSED SCREENING
SURFACE SOIL/GROUND WATER
GROUP VI SITE — SITE 10 (CAMP FOGARTY DISPOSAL AREA)

- Surface Soil

No Action

e No Action

Institutional Control

e Deed Restrictions
e Fencing

Containment
Clay Cap
Multi—Layer Cap
Asphalt Cap
Concrete Cap
e Soil Cap

Treatment/Disposal
e Off—Site Landfill
Off—Site Incineration
Off—Site Slagging
Plasma Reactor
e Soil Washing:
Acid Extraction

Gvround Water

No Action
e No Action

Institutional Control
e Continued Ground Water Monitoring
e Deed Restrictions

Containment
e Capping
e Siurry Wall

Treatment/Disposal/Discharge

e Extraction Wells
Well Points

e Interceptor Trench
Off—Site POTW

e |on Exchange
Precipitation

e Membrane Microfiltration
Filtration
Electrochemical

e Discharge to Ground Water

. @ Discharge to Surface Water
. Sanitary Sewer/POTW Discharge

—Process Téchnology Used as an Alternative in Feasibility Study



TABLE6-5 _
ALTERNATIVES UNDERGOING PRELIMINARY SCREENING
SURFACE SOIL/GROUND WATER
GROUP VI SITE —SITE 10 (CAMP FOGARTY DISPOSAL AREA)

Surface Soil | | Ground Water
Alternative VI-1 ' Alternative VI—1
No Action S ~ No Action
Alternative VI—2 | | Alternative VI—2
‘Limited Acton Limited Action
A. Fencing/Deed Restrictions A Continued‘ Ground Water Monitoring
B. Deed Restrictions
Alternative VI—-3 Alternative VI-3
Containment Containment
A SoilCap A. Slurry Wall
 Alternative Vi—4 ~ Alternative VI—4
Active Restoration * Active Restoration
A. Off—Site Landfill C. Extraction (Extraction Wells or
- B. Soil Washing Interceptor Trench)
- D. Membrane Microfiltration
E. lon Exchange
F. Discharge (to Ground Water or
to Surface Water)
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CALCULATION OF RISK-BASED CLEANUP LEVELS

As described in  the National Contingency Plaﬁ [40 CFR
300.43(e)(2)(i)(A)Y(2)]., "The 10‘6‘risk level shall be used as the .point of
deéértﬁre for determining remediation goals for alfernatives when PﬁmRs are
not available...". Thé EPA's exposure assessment methodology specifies thé
use of the 'reasonable maximum égposure scenario"” in estimating the risks
associated with a given site. The "reasonable maximgm exposure scénario" is
based on the arithmetic average' of_ contaminant leQels and 95th percentile
distribution. |

In the  Phase I RI Report, the risk assessment presented risk estimates
based on a "worst case scenario', in which risks were calculated based on the
maximum detected contaminant concentration, and based on a "mést prbbable
scenario",  in which risks were calcﬁlated using the geometric mean of
contaminant levels. Since these scenarios do not,cbinéide-vith the definition
of the -'"reasonable maximum exposure scenario", risks were :e—dalculated for
certain site contaminants to provide estimates of the reasonable maximum

exposure risks and therefore provide the basis for a determination if the 107®

" point of departure risk level is exceeded for any contaminants. Similar

re-calculations of - risk were alsoA conducted for constituénfs with
noncafcinogenic hazard inde%,ratios above unity in the Phase I Ri Report. For
those contaminants _posing a carcinogenic risk greatér than 107% for which
ARARS are not available, or noncarcinogenic hazard index ratio greater than
unity, the calculation of risk-based cleanup levels is appropriate.

For each site included in the Phase I risk assessment, as presented in the

. Phase I RI Report (TRC, 1991), risk estimates were evaluated to determine

which compounds present an individual cancer risk which exceeds 1 x 107® or a



hoﬁcarcihogehic hazard index ratio which exceeds unity under the worst-case
scenario. The calculated risks were also evaluated to determine under which
site use scehario the greatest risk was caléulaﬁed. "In all cases, the maximum
risks had “been estimated for the ‘fpture residential wuse Vscenario. This
scenério was considered to be appropriate for the célculatibn of risk-based
cleanup levels at most NCBC-Davisville sites, since NCBC-Davisville is‘being
decoﬁmiésioﬁed and there exists a possibility of future residential
development of the site. For Site 10, consideration of thé current use
scenario (adult employee and youth trespasser receptors) was also considered
to be appropriate because this site is being excessed to the Army‘and is less
likely than the othér sites. to be developed for residéntial use.

Those contaminants which contributed an individual worst-case cancer risk
of greater- than 1 x 1078 to the ‘overall cancer risk estimate were then
evaluated to.<determine if there were any for which an ARAR/TBC was not
identified. For those contaminants without an associated ARAR/TBC, the
reasonable maximum exposure risk Qas then calculated. This involved the
re-evaluation of RI data for those select contaminants to allow the
calculation of the 95% upper confidence limit on the arithmetic mean. This
value was then used asAphe basis'for determining the exposure concentration
used in the risk calculation. During Ehe.data_validation for certain samples
collected during the Phase I RI, problems were identified which resulted in
the recollection of these samples as well as the collection of duplicate
samples. Where no data wvalidation concerns were noted for a given
contaminant, the: average of the three data values was considefed to be
representative of the given sample location when calculating the 95% upper
confidencev limit (UCL) on the arithmetic mean.  If there was a problem

associated with the initial analysis of a compound, only the results for the
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recollected sample and its duplicate were considered to be representative of

the sample location.

S

For future residential use scenarios, reasonable maximum exposure risks .

were ca;culatéd for both adult and child receptors using exposure assumptions

otherwise identical to those used in the Phase I risk assessment. Similarly
for Site 10, reasonable maximum exposure risks were also calculated for adu1£
émployee and youth trespasser recéptors using Phase I risk assessment exposure
assumptions. Reasonable maximum exposure risks greater than 1 x 107® were
identified, and associated cléanué levels were back-calculated for a 1 x 107©
risk level. These calculations are summarized in Tables A-1 through A-7 for
the Groups I, II and VI sites (Sites 05, 06, :08, 10 and 13 for future
residential use and in Table A-8 for Site 10 for current site use. Since

calculations are presented for both adult and child/youth receptors, the most

stringent risk-based cleanup levels calculated were then used as the basis for

the evaluation of risk-based cleanup levels within this Phase I FS.



Table A-1
Site 05 — Surface Soil

Adult / Cancer—Based Calculations

. , Surface
95% UCL Dermal Oral v Total Soil
Surface  Fraction Dermal  Fraction Oral Total Slope Cancer Cleanup
' Soll Conc. Absorbed Dose Absorbed Dose . Dose Factor Risk Level
Chemical (mg/kag) (=-) (mgkg*d) (--)  (mgkg*d) (mgkg*d) (mgkg*d)-1- (=-) (mg/kg)
Benzo(a)anthracene (a) 2.9E-01 0.05 2.0E-08 1 8.0E-08 1.0E-07 <115 2.5E-01
Benzo(a)pyrene (a) 3.1E-01 0.05 2.2E-08 1 8.7E-08 1.1E-07 11.5 2.5E-01
Benzo(b/k)fluoranthene (a) 7.5E-01 0.05 5.2E-08 1 21E-07 26E-07 11.5 2.5E-01
Chrysene (a) 4.8E-01 0.05 3.3E-08 1 1.3E-07 1.7E-07 11.5 2.5E-01
Indeno(1,2,3—cd)pyrene (a) 3.3E-01 0.05 2.3E-08 1 9.1E-08 1.1E~-07 115 : 2.5E-01
Arsenic - 8.8E-01 0.01 1.2E-08 1 25E-07 26E-07 1.75 4.5E-07 NA
Beryllium 2.0E-01 0.01 2.9E-09 1 5.7E-08 6.0E-08 43 26E-07 NA
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 78 d/yr * 64 yr] / [70 kg * 25550 d]
Oraldose = [Conc. * 0.0001 kg/d * FAo * 78 d/yr * 64 yr] / [70 kg * 25550 d]
Total dose = dermal dose + oral dose
Total cancer risk = total dose * slope factor
Soil cleanup level = [1E—6 * 70 kg * 25550 d] / [78 dfy * 64 yr* (0. 0005 kg/d * FAd + 0.0001 kg/d * FAo) slope factor]
_ Child / Cancer—Based Calculations
: Surtace
95% UCL Dermal Oral ' Total Soil
Surface  Fraction Dermal  Fraction Oral Total Slope Cancer Cleanup
» Soil Conc. Absorbed : Dose Absorbed Dose Dose Factor Risk . Leve!
Chemical (mgkg) (--)  (mgkg*d) (=-)  (mgkg*d) (mg/kg*d) (mgkg*d)-1 (mg/kag)
Benzo(a)anthracene (a) 2.9E-01 0.05 1.5E-08 1 1.2E-07 1.4E-07 11.5 1.8E-01
Benzo(a)pyrene (a) 3.1E-01 0.05 1.6E-08 1 1.3E-07 1.5E-07 115 1.8E-01
Benzo(b/k)fluoranthene (a) 7.5E-01 0.05 3.9E-08 1 3.1E-07 3.5E-07 11.5 1.8E-01
Chrysene (a) ' 4.8E-01 0.05 2.5E-08 1 20E-07 2.2E-07 11.5 1.8E-01
Indeno(1,2,3— cd)pyrene (a) 3.3E-01 0.05 1.7E-08 1 1.4E-07 1.5E-07 115 1.8E-01
Arsenic 8.8E-01 - 0.01 9.3E-09 1 3.7E-07 3.8E-07 1.75 6.7E-07 NA
Beryllium 2.0E-01 0.01 21E-09 1 8.6E—-08 8.8E-08 43 3.8e-07 NA
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 143 d/yr * 6 yr] / [16 kg * 25550 d] , .

Oraldose = [Conc. * 0.0002 kg/d * FAo * 143 d/yr * 6 yr] / [16 kg * 25550 d}
Total dose = dermal dose + oral dose

Total cancer risk = total dose * slope factor
Soil cleanup level = [1E—6 * 16 kg * 25550 d)]/[143d/y* 6 yr* (0. 0005 kg/d*FAd + 0 0002 kg/d * FAo) * slope factor]

= Cancer risk elevated above 1E=6 or hazard-index elevated above 1.0 . NA= N tApplicable _ .

... (a) Carcinogenic PAHs
R ) ,.\- \g‘ R ] ] 7

o = g WS S




Table A-2
Site 06 — Surface Soll
Adult / Cancer—Based Calculations
Surface
95% UCL Dermal Oral Total Soil
- Surface Fraction Dermal Fraction Oral Total Stope Cancer Cleanup
: Soil Conc. Absorbed Dose Absorbed Dose Dose Factor Risk Level
||Chemical (mgkg) (=-) (mgkg*d) (--) (mgkg*d)  (mgfkg*d) (mg/kg*d)-1 --) (makg)
Benzo(a)anthracene (a) 2.4E-01 0.05 1.7E-08 1 6.6E-08 8.3E-08 115 - 9.5E-07 NA
Benzo(a)pyrene (a) 2.3E-01 0.05 1.6E—-08 1 6.4E—08 7.9E-08 11.5 9.1E-07 NA
Benzo(b)fluoranthene (a) 2.3E-01 0.05 1.6E-08 1 6.3E-08 7.9e-08 11.5 9.1E-07 NA{ -
Benzo(k)fluoranthene (a) 2.3E-01 0.05 1.6E-08 1 6.4E—08 7.9E-08 11.5 9.1E-07 NA
Chrysene (a) 2.2E-01 0.05 1.6E-08 1 6.3E-08 7.8E-08 11.5 9.0E-07 NA
" Dermal dose = [Conc. * 0.0005 kg/d * FAd * 78 d/yr * 64 yr] / {70 kg * 25550 d]
Oraldose = [Conc. * 0.0001 kg/d * FAo * 78 d/yr * 64 yr] / [70kg * 25550 d]
Total dose = dermal dose + oral dose
Total cancer risk = total dose * slope factor
Soil cleanup level = [1E—-6 * 70kg * 25550 d] / {78 d/y * 64 yr * (0.0005 kg/d * FAd + 0.0001 kg/d * FAo) * slope factor]
Child / Cancer— Based Calculations
Surface
95% UCL Dermal Oral _ Total Solljl - -
Surface . Fraction Dermal Fraction Oral Total Slope Cancer Cleanup
Soil Conc. Absorbed Dose Absorbed Dose Dose Factor Level
Chemical (mg/kg) (--)  (mgkg*d) (--) (mgkg*d)  (mgkg*d) (mgkg*d)-1 (mg/kg)
Benzo(a)anthracene (a) 2.4E-01 0.05 1.2E-08 1 1.0E-07 1.1E-07 115 1'.8E-01
Benzo(a)pyrene (a) 2.3E-01 0.05 1.2E-08 A1 9.6E-08 1.1E-07 11.5 1.8E-01
Benzo()fluoranthene (a) 2.3E-01 0.05 1.2E-08 1 9.5E-08 1.1E-07 115 - 1.8E-01
Benzo(k)fluoranthene (&) 2.3E-01 0.05 1.2E-08 1 9.6E—08 1.1E-07 11.5 1.8E-01
Chrysene (a) 2.2E-01 0.05 1.2E-08 1 9.4E-08 1.1E-07 11.5 1.8E-01

Dermal dose = [Conc. * 0.0005 ka/d * FAd * 143 d/yr * 6 yr] / [16 kg * 25550 d]

Qral dose
Total dose = dermal dose + oral dose

Total cancer risk = total dose * slope factor

Soil cleanup level =

(a) Carcinogenic PAHs

= [Conc. * 0.0002kg/d * FA0 * 143 dfyr * 6 yr] / [16kg * 25550 d]

[1E-6* 16kg * 25550 ] / [143 dly * 6 yr * (0.0005 kg/d * FAd + 0.0002kg/d * FAo) * slope factor]

= Cancer risk elevated above 1E—6 or hazard lndex elevated above 1 0

NA = NotApplicable
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TableA-3
Site 06 — Ground Water

) Adult / Noncancer—Based Calculations

Ground
95% UCL Oral Water
Ground Fraction Oral Reference - Hazard Cleanup

Water Absorbed Dose .Dose - Index Level
(mg/) (--) (mg/kg*d) (mg/kg*d) (=-) (mgh)

Chemical

1.9E+00 1 5.56-02 01 0.55 NA

Manganese
Oraldose = [Conc.* 2 I/d *FAo * 365 d/yr * 64 yr] / {70 kg * 23360 d]

Hazard index = oral dose / reference dose
Ground water cleanup level = [1 * 70 kg * 23360 d * reference dose] /[21/d *FAo * 365 d/y * 64 yr]

Child / Noncancer— Based Calculations

Ground]

95% UCL Oral . Water

Ground  Fraction Oral Reference  Hazard Cleanup

_ Water Absorbed Dose Dose Index Level
Chemical (mgfl) (--) (mg/kg*d) (mgkg*d) =-) (mg)
Manganese 1.9E400 1 1.26-01 | 1.6E+00

Oral dose = [Conc. * 1 I/d * FAo * 365 d/yr* 6 yr] / [16 kg * 2190 d] NA = Not Applicable

Hazard index = oral dose / reference dose ‘
Ground water cleanup level = [1 * 16 kg * 2190 d * reference dose] / [1 |/d * FAo * 365 dfy * 6 yr]

Cancer risk elevated above 1E—6 or hazard index elevated above 1.0
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Table A—4
Site 13 — Surface Soail

Adult / Cancer—Based Calculations

- . - » Surface
- 95% UCL Dermal Oral : » - Total Soil
Surface Fraction Dermal Fraction - Oral Total Slope . Cancer Cleanup
Soil Conc. Absorbed " Dose Absorbed Dose Dose Factor Risk Level
Chemical (mgkg) (=-)  (mgkg*d) ~ (--) (mgkg*d) (mgkg*d) (mgkg*d)-1 =-) (mg/kg)
Arsenic 1.4E+00 0.01 2.0E-08 1 4.0E-07 4.2E-07 1.75 7.4E-07 NA
Dermal dose = [Conc. * 0. 0005 kg/d * FAd * 78 d/yr * 64 yr] / [70 kg * 25550 d]
Oraldose = [Conc. * 0.0001 kg/d * FAo * 78 d/yr * 64 yr] / [T0 kg * 25550 d]
Total dose = dermal dose + oral dose ) _
Total cancer risk = total dose * slope factor ’
Soil cleanup tevel = [1E—6 * 70 kg * 25550 d] / [78 d/y * 64 yr * (0.0005 kg/d * FAd + 0 0001 kg/d * FAC) * slope factor]
Child / Cancer—Based Calculations
A Surface
95% UCL Dermal - Oral Total Soil
Surface Fraction Dermal Fraction Oral Total Slope Cancer Cleanup
Soil Conc. . Absorbed . Dose Absorbed Dose Dose Factor Risk Level
Chemical (mgkg) . (--) (mgkg*d). (--) (mgkg*d) (mgkg*d) (mgkg*d)-1 =-) (mg/kg)
Arsenic 1.4E+00 0.01 1.5E-08 1 6.0E-07 6.2E-07 1.7 06 1.3E+00

Dermal dose = [Conc. * 0.0005 kg/d * FAd * 143 d/yr * 6 yr] / [16 kg * 25550 d]

Oraldose = [Conc. * 0.0002 kg/d * FAo * 143 d/yr* 6 yr] / [16 kg * 25550 d]

Total dose = dermal dose + oral dose

Total cancer risk = total dose * slope factor
. Soit cleanup level = [1E—6 * 16 kg * 25550 d] / [143 d/y * 6 yr * (0.0005 kg/d * FAd + 0.0002 kg/d * FAo) slope factor]
= Cancer risk elevated above 1E-6 or hazard index elevated above 1.0 NA = Not Applicable




_ Table A—-5
Site 13 — Ground Water

Adult/ CanoeréBased Calculations

\ Ground

95% UCL Oral Water

Ground ~ Fraction Oral Slope - Cancer Cleanup

_ ' Water Absorbed ‘Dose . Factor Risk Level

Chemical ‘ (mg/l) (--) (mg/kg*d)' (mg/kg*d)—1 (mg/l)

BEHP - 1.9E-02 . 1 51E-04 0.014 2.7E-03

Oral dose = [Conc. * 21/d * FAo * 365 d/yr * 64 yr] / [70 kg * 25550 d]
. Cancerrisk = oral dose * slope factor :
Ground water cleanup level = [1TE—6 * 70 kg * 25550 d] / [2 I/d * FAo * 365 dfy * 64 yr * slope factor
Child / Cancer—Based Calculations

o Ground

95% UCL - Oral - Water

Ground Fraction Oral Slope Cancer Cleanup

: Water Absorbed Dose Factor Risk Level

Chemical (mg/) -~ (—-) (mg/kg*d) (mg/kg*d)—-1 = = (mg/l)

BEHP ' 1.9E-02 1 1.0E-04 0.014 1.3E—-02

Oral dose = [Conc.* 11/d* FAo * 365 d/fyr * 6 yr] / [16 kg * 25550 d]
Cancer risk = oral dose * slope factor
Ground water cleanup level = [1E—6 * 16 kg * 25550 d] / [1 I/d * FAo * 365 d/y * 6 yr * slope factor]

Cancer risk elevated above 1E—6 or hazard index elevated above 1.0
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TableA 5 (cont.)
Site 13 — Groundwater

Adult / Noncancer—Based Calculations

~ Ground
95% UCL Oral . Water
Ground Fraction Oral . Reference Hazard Cleanup
: . Water Absorbed Dose Dose Index Level
Chemical - (mg/l) (--)  (mg/kg*d)  (mg/kg*d) (--) (mg/l)
Manganese 1.6E+00 1 4.7E-02 0.1 0.47 NA |
Oral dose = [Conc. *21/d* FAo * 365 d/yr * 64 yr] / [70 kg * 23360 d] |
Hazard index = oral dose / reference dose
Ground water cleanup level = [1 * 70 kg * 23360d * referenoe dose] / [2 /d * FAo * 365 d/y-* 64 yr]
Child / Noncancer—Based Calculations
Ground
95% UCL Oral : Water
Ground Fraction Oral Reference -  Hazard Cleanup
. : Water Absorbed Dose Dose . Index Level
Chemical (mg/)) (--) (mg/kg*d)  (mg/kg*d) (--) (mg/l)
Manganese 1.6E+00 1 1.0E-01 0.1 1.6E+00]
Oral dose = [Conc.* 11/d* FAo * 365 d/yr * 6yr] / [16 kg * 2190 d] NA = Not Applicable

Hazard index = oral dose / reference dose
Ground water cleanup level = [1* 16 kg * 2190 d * reference dose] / [1 I/d * FAo * 365 dfy *6yr]

= Cancer risk elevated above 1E—6 or hazard index elevated above 1.0




Table A—6
Site 08 — Surface Soll

Adutt / Cancer—Based Calculations

, . Surface
95% UCL Dermal Oral Total Soil
Surface Fracton =~ Dermal Fraction Oral Total Slope Cancer Cleanup
Soil Conc. Absorbed Dose Absorbed Dose Dose Factor Risk Level
Chemical (mg/kg) (--)  (mg/kg*d) (--) (mg/kg*d)  (mg/kg*d) (mg/kg*d)-1 - (=-) (mg/kg)
Benzo(a)anthracene (a) : 1.8E-01 0.05 1.3E-08 1 5.1E-08 6.4E-08 11.5 7.3E-07 NA
Benzo(a)pyrene (a) 1.7E-01 0.05 1.2E-08 1 47E-08 5.9E-08 115 6.8E-07 NA
Benzo(b/k)fluoranthene (&) 3.0E-01 0.05 21E-08 1 8.4E-08 1.1E-07 115 2.5E-01
Chrysene (a) 22E-01 0.05 1.5E-08 1 6.0E-08 7.5E-08 11.5 8.6E-07 NA
Dibenzo(a,h) anthracene (a) ' 1.9E-01 0.05 1.3E-08 1 5.4E-08 6.7E-08 115 7.7E-07 . NA
Indeno(1,2,3—cd)pyrene (a) 1.8E-01 0.05 1.2E-08 1 5.0E-08 6.2E-08 11.5 7.2E-07 NA
Arsenic 1.5E+00 0.01 2.1E-08 1 4.2E-07 44E-07 1.75 NA
Beryllium 8.0E-01 0.01 1.1E-08 1 2.2E-07 24E-07 4.3 7.9E-01]
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 78 d/yr * 64 yr] / {70 kg * 25550 d]
Oral dose = [Conc. * 0.0001 kg/d * FA0 * 78 d/yr * 64 yr] / [70 kg * 25550 d)
Total dose = dermal dose + oral dose '
Total cancer risk = total dose * slope factor
Soil cleanup level = [1E~6 * 70 kg * 25550 d] {[78dly* 64 yr * (0.0005 kg/d * FAd + 0.0001 kg/d * FA0) * slope factor]
Chiid / Cancer—Based Calculations
' Surface|
95% UCL Dermal Oral Total Soll
Surface Fraction Dermal Fraction Oral Total Slope Cancer Cleanup
Soll Conc. Absorbed Dose Absorbed Dose Dose Factor Risk Level
Chemical ‘ (mg/kg) (-=)  (mg/kg*d) (--) (mg/kg*d)  (mg/kg*d) (mg/kg*d)-1 (mg/kg)
Benzo(a)anthracene (a) . 1.8E-01 0.05 9.6E-09 1 7.7E-08 8.6E-08 1.5 NA
Benzo(a)pyrene (a) 1.7E-01 0.05 8.8E-09 1 7.1E-08 8.0E-08 115 NA
Benzo(b/k)fiuoranthene (&) 3.0E-01 0.05 1.6E-08 1 1.3E-07 1.4E-07 11.5 1.8E-01
Chrysene (a) 2.2E-01 0.05 1.1E-08 1 9.0E-08 1.0E-07 11.5 1.8E-01
Dibenzo(a,h)anthracene (a) 1.9E-01 0.05 1.0E-08 1 8.1E-08 9.1E-08 115 1.8E-01
Indeno(1,2,3- cd)pyrene (a) 1.8E-01 0.05 9.4E-09 1 7.5E-08 8.4E-08 11.5 9.7E-07 NA
Arsenic 1.5E+00 0.01 1.6E-08 1 6.3E-07 6.4E-07 175 1 3E+00
Beryllium 8.0E-01 0.01 8.4E-09 1 3.4E-07 3.5E-07 4.3 5.4E-01

. Dermal dose = [Conc. * 0.0005 kg/d * FAd * 143 d/yr * 6 yr] / [16 kg * 25550 d]
Oral dose = [Conc. * 0.0002 kg/d * FAo * 143 d/yr * 6 yr] / [16 kg * 25550 d]
Total dose = dermal dose + oral dose

Total cancer risk = total dose * slope factor
Soll cleanup level = [1E~6 * 16 kg * 25550 d] / [143 d/y * 6 yr * (0.0005 kg/d * FAd + 0.0002 kg/d * FAo) * slope factor]
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Table A-7
Site 10 — Surface Soll

Adult / Cancer—Based Calculations

' : Surface
95%UCL  Dermal ' Oral _ Total . Soll
Surface  Fraction Dermal . Fraction Oral . Total Slope Cancer Cleanup
’ Soll Conc. Absorbed Dose Absorbed "~ Dose Dose . Factor Risk Level
Chemical (mg/ka) (--) (mg/kg*d) (--) (mg/kg*d) . (mg/kg*d) (mg/kg*d)-1 (--) (ma/kg)
Benzo(a)anthracene (a) 2.5E~-01 0.05 1.7E-08 1 7.0E-08 8.7E-08 11.5 55 4.0¢ 2.5E-01
Benzo(a)pyrene (a) 2.2E-0t 0.05 1.5E-08 1 6.0E-08 7.6E-08 15 - NA
{Benzo(b/k)fluoranthene (8) 3.0E-01 0.05 2.1E-08 1 8.4E-08 1.0E-07 11.5; 2.5E~01
Chrysene (a) 25E-01 005 1.7E-08 1 7.0E-08 8.7E-08 115 2.5E-01
Dibenzo(a,h)anthracene (a) 2.2E-01 0.05 1.6E-08 1 6.2E-08 ° 7.8E-08 11.5 .NA
Indeno(1,2,3—cd)pyrene (a) 2.2E-01 » 0.05 1.6E-08 1 6.2E-08 7.8E-08 o115 NA
Arsenic 1.2E+400 0.01 1.7E-08 1 3.3e-07 3.5e~07 1.75 NA
Beryllium 1.9E+00 0.01 2.7E-08 1 5.4E-07 5.6E-07 43 7.9E-01
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 78 d/yr * 64 yr] / [70 kg * 25550 d]
Oral dose = [Conc. * 0.0001 kg/d * FAo * 78 d/yr * 64 yr] / [70 kg * 25550 d]
" Total dose = dermal dose + oral dose :
Total cancer risk = total dose * slope factor
Soil cleanup level = [1E—6 * 70 kg * 25550 d] / [78 d/y * 64 yr * (0.0005 kg/d * FAd + 0.0001 kg/d * FA0) * slope factor]
Child / Cancer—Based Calculations
_ . : Surface
95% UCL Dermal Oral . . Total Soill
Surface Fraction Dermal Fraction Oral Total -Slope Cancer Cleanup
Soil Conc. Absorbed Dose Absorbed Dose Dose Factor Level
Chemical ' - (mg/kg) (--)  (mg/kg*d) (--) (mg/kg*d)  (mg/kg*d) (mg/kg*d)-1 (mg/kg)
Benzo(a)anthracene (a) 2.5E-01 0.05 1.3E-08 1 1.1E-07 1.2E-07 115 1.8E-01
Benzo(a)pyrene (a) : 22E-01 0.05 1.1E-08 1 9.1E-08 1.0E-07 ' 11.5 1.8E~01
Benzo(bXk)flucranthene (a) 3.0E-01 0.05 1.6E-08 1 1.3E-07 1.4E-07 11.5 1.8E-01
Chrysene (a) 2.5E-01 0.05 1.3E-08 1 1.0E-07 1.2E-07 115 1.8E-01
Dibenzo(a,h)anthracene (a) 2.2E-01 0.05 1.2E-08 1 9.3E-08 1.1E-07 11.5 1.8E-01
Indeno(1,2,3—cd)pyrene (a) 2.2E-01 ) 0.05 1.2E-08 1 9.3E-08 - 1.1E-07 11.5 1.8E-01
Arsenic 1.2E+00 0.01 1.3E-08 1 5.0E-07 5.2E-07 1.75 NA
Beryllium 1.9E+00 0.01 2.0E-08 1 8.1E-07 8.3E-07 4.3 5.4E-01
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 143 d/yr *6 yr] / [16 kg * 25550 d)
Oral dose = [Conc. * 0.0002 kg/d * FAo * 143 d/yr * 6 yr] / [16 kg * 25550 d]
Total dose = dermal dose + oral dose _
Total cancer risk = total dose * slope factor
Soll cleanup level = [1E-6* 16kg * 26650 dl/{143d/y*6yr* (0.0005 kg/d * FAd + 0.0002kg/d * FA0) * slope factor}
(a) Carcinogenic PAHs = Cancaer risk elevated above 1E -6 or hazard lndéx elevated above 1.0 .. NA = Not Applicable




TabIeA 8
Site 10 — Surface Soil — Based on Cument Scenano(s)

Adult Employee / Cancer—Based Calculations

] : Surface
95% UCL Dermal Oral Total Soill Co.
Surface  Fraction Dermal  Fraction Oral Total Slope Cancer  Cleanup '
Soil Conc.  Absorbed Dose Absorbed Dose  Dose Factor Risk Level| -
Chemical o (mg/kg) (=-) - (mg/kg*d) -~ (--) (mg/kg*d) (mg/kg*d) (mg/kg*d)- (--) (mg/kg)| -
Benzo{a)anthracene (a) _ 2.5E~-01 005 4.1E-09 1 16E-08 20E-08 11.5 24E-07 NA
Benzo(a)pyrene (a) 2.2E-01 0.05 3.5e-09 i 14E-08 1.8E-08 11.5 2.0E-07 NA
Benzo(b/k)fluoranthene () 3.0E-01 . 0.05 4.9E-09 1t 20E-08 25E-08 115 28E-07 NA
Chrysene (a) 2.5E-01 0.05 41E-09 1 16E-08 20E-08 115 24E-07 NA
Dibenzo{(a,h)anthracene (a) 2.2E-01 005 3.6E-09 1 15E-08 1.8E-08 118 21E-07 ° NA
indeno(1,2,3—cd)pyrene (a) 2.2E-01 005 3.6e-09 1 15E-08 1.8E-08 116 21E-07 NA
Arsenic 1.2E+00 001 3.9E-09 i 7.8E-08 8.2E-08 1.75 1.4E-07 NA
Beryllium 1.9E+00 0.01 6.3E-09 i1 13E-07 13E-07 43 S5.7E-07 NA
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 39 d/yr * 30 yr} / [70 kg * 25550 d]
Oral dose = [Conc. * 0.0001 kg/d * FAo * 39 d/yr * 30 yr] / [70 kg * 25550 d]
. Totaldose = dermal dose + oral dose ‘
~ Total cancer risk = total dose * slope factor
Soit cleanup level = [1E-6*70 kg 25550 d] / [39 d/y * 30 yr * (0.0005 kg/d * FAd + 0.0001 kg/d * FAO) * slope factor]
Youth Trespasser / Cancer—-Based Calculations
~ Surface
95% UCL Dermal Oral : Total Soil
Surface  Fraction Dermal  Fraction Oral Total Slope Cancer  Cleanup
Soil Conc. Absorbed Dose Absorbed Dose Dose  Factor Risk Level
Chemical (mg/kg) (—-) (mg/kg*d) (=-) (mg/kg*d) (mg/kg*d) (mg/kg*d)- (=-) (mg/kg)
Benzo(a)anthracene (a) 2.5E-01 0.05 9.8E-10 1 39E-09 49E-09 115 6.6E-08 NA
Benzo(a)pyrene (a) 2.2E-01 0.05 85E-10 1 34E-09 4.2E-09 115 4.9E-08 NA
Benzo(bk)fluoranthene (a) "~ 3.0E-01 005 12E-09 1 47E-09 59E-09 115 6.7E-08 NA
Chrysene (a) 2.5E-01 0.05 98E-10 1 39E-09 4.9E-09 115 5.6E-08 NA
Dibenzo(a,h)anthracene (a) 2.2E-01 0.05 8.7E-10 1 35E-09 44E-09 115 5.0E-08 NA -
Indeno(1,2,3—cd)pyrene (a) 2.2E-01 0.05 8.7E-10 1 35E-09 4.4E-09 115 5.0E-08 NA
Arsenic 1.2E+00 0.01 9.4E-10 i 19E-08 2.0E-08 175 3.4E-08 NA
Beryllium 1.9E+00 0.01  1.5E-09 1 3.0E-08 3.2E-08 43 1.4E-07 NA
Dermal dose = [Conc. * 0.0005 kg/d * FAd * 20 d/yr * 10 yr] / [50 kg * 25550 d] NA = Not Applicable

Oral dose = [Conc.* 0.0001 kg/d * FAo * 20 dfyr * 10 yr] / [50 kg * 25550 d]

Total dose = dermal dose + oral dose '

Total cancer risk = total dose * slope factor

Soll cleanup level = [1E—6 * 50kg * 25560 d] /[20 d/y * 10 yr * (0.0005 kg/d * FAd + O. 0001 kg/d * FAo) hf slope factor]

(a) Carcinogenic PAHs

B B T A =

= Cancer risk elevated above 1E -6 or hazard index elevated above 1.0
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TABLE B—1
SOIYSEDIMENT REMEDIAL TECHNOLOGY SCREENING

SITES 05, 08, 10, AND 13
NCBC —DAVISVILLE

Screened on Basis of Technical Implementability

GENERAL RESPONSE v Page 10f5
ACTION TECHNOLOEY PROCESS OPTION DESCRIPTION COMMENTS LIMITING CHARACTERISTICS SCREENING STATUS
Not No action. Required for consideration under None Retained for all sites.
No Action None Applicable the NCP.
Deed Deed for site would be revised to  Potentially applicable. None Retained for all sites.
Restrictions include restrictions on future site
use or development, limiting
Institutional Site Use future exposures to soil
Control Restrictions contaminants.
Fencing and posting of waming While public access to Davisville None Retained for all sites.
Fencing signs to limit public access and facitity is currently limited,
exposure to soil contaminants. additional fencing could limit
future access once base is closed.
Placement of compacte& clay over  Potentially viable, minimizes Existing vegetation and Retained for all sites.
Clay contaminated soils. infiltration and direct exposure. topography hamper :
' implementation at Sites 05 and 10. -
Placement of mutti—layer cap Potentially viable, minimizes Existing vegetation and Retained for all sites.
Mutti=Layer (vegetative, drainage, and infiltration and direct exposure. topography hamper
. barrier layers) over implementation at Sites 05 and 10.
contaminated soils. :
Paving of contaminated soils Potentially viable, minimizes direct Existing vegetation and L - Retained for all sites.
Containment Capping Asphait with bituminous material. exposure and limits infiltration. topography hamper :
x ' implementation at Sites 05 and 10.
] Paving of contaminated soils Potentially viable, minimizes direct Existing vegetation and " Retained for all sites.
Concrete with concrete. exposure and limits infiltration. topography hamper
: implementation at Sites 05 and 10.
Capping of site with compacted Potentially viable, minimizes direct Existing vegetation and Retained for all sites.
Soil Cap earth. exposure. topography hamper
: implementation at Sites 05 and 10.
Treatment/ . Excavation and ~ Construction of landfill on-site Would require excavation of " Size(area) of site limits feasibility = Screened from further analysis for
Disposal Disposal for contaminated soil disposal. surface soils and waste materialk, of implementation at Sites 05, all sites.

and construction of an on-site
landfill; requires RCRA
characterization of materials to
detemnine if hazardous waste
disposal requirements apply;
ultimate disposal of material would
have to be in accordance with
tand ban requirements.

08, and 13; existing topography
limits viability at Site 10.



TABLE B~1
SOIUSEDIMENT REMEDIAL TECHNOLOGY SCREENING

SITES 05, 08, 10, AND 13

NCBC-DAVISVILLE i :
Screened on Basis of Technical Implementability
GENERAL RESPONSE . Page 2 of 5
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS LIMITI NJGrCHARACTERISTICS SCREENING STATUS
o~

Treatment/ Excavation and Off-Site Excavation of contaminated soils Would require excavation of None Retained for all sites.

Disposal Disposal Landfill with disposal at an off—site contaminated soils; ultimate

(Cont.) (Cont.) licensed landfil! permitted to disposal of material would have to

On-Site
Incineration

Excavation and

Treatment

Oft-Site
Incineration

Off—Site
Slagging

accept the waste soils, as_
characterized.

Soils are mixed with Portland
cement, silaceous materials,
fime, and/or proprietary agents,
to form a rigid matrix of limited
permeability. '

Contaminants thermally
destroyed on-site.

Contaminants thermally
destroyed at an off—site facility.

Soils are treated in a two —stage
high temperature system where
a pre—heating fuel is used to
raise temperatures above 2000°
C; organics and certain metaits
are vaporized.

be in accordance with land ban
and TSCA requirements;
potentially applicable.

Most suitable for immobilizing
inorganic material in soils;
requires subsequent handling
(disposal) of stabilized materials.

Mobilization of an on-—site

" incinerator for the treatment of

contaminated soils would be
impractble due to low volume
at most sites.

Effective for destruction of
organics. Does not treat
inorganics.

“SITE Technology; effective for-

both organics and inorganics;
applicable to hazardous wastes
that contain substantial
concentrations of metals (5% or
greater).

Presence of organic contaminants
may limit viability; size (area) limits
viabifity of replacing stabilized
soils on —site at Sites 05, 08,

and 13, stabilized soils may
require secondary containment.

‘Size(area) of site limits viability at

Sites 05 and 08. Existing
topography limits viability at
Site 10.

Levels of contaminants at study
sites may not justify

implementation of this technology.

Screened from further analysis for

‘all sites.

Screened from further analysis for
all sites, except Site 13.

Retained for all sites.

Retained for all sites.



) TABLE B—1
SOIYSEDIMENT REMEDIAL TECHNOLOGY SCREENING
SITES 05, 08, 10, AND 13
NCBC-DAVISVILLE
' Screened on Basis of Technical implementability

GENERAL RESPONSE Page 3 of £
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS UM‘ITING CHABACTERISTICS SCREENING STATUS
~o
Treatment/ ]
Disposal Volatile compounds are Effective for removal of volatile Not applicable to soil Screened from further analysis for
(Cont.) : removed from soils through organics from soils. Less effective contaminants at Sites 05, 08, all sites. :
| | Excavation and heating and/or mechanical than incineration in treating 10, and 13.

Treatment
{cont))
Plasma
Reactor
Thermal
Desorption
Excavation and Soif
Treatment Washing
(cont)
Acid
Extraction

aeration.

Heat from a plasma torch
creates a molten bath used to
detoxify soils; organics are
vaporized and residual melt
material retains metals in an
unleachable matrix.

Organic contaminants are
volatilized by an externally—fired
rotary dryer and removed as a
condensed liquid.

Use of an extractant solution to
remove contaminants from soils.
Solutions used include water,
surfactants, acids, bases, and/or
oxidizing or reducing agents.

Classified soil is washed with
acid and effluent undergoes
additional treatment.

semi—volatiles. Does not treat
inorganics or waste materiats.

Most appropriate for soils and
sludges contaminated with metais
and hard~—to—destroy organics;
SITE technology.

Proven for treatment of VOCs,
B8NAs, and PCBs; not applicable
to contaminants with low vapor
pressures and inorganic
contaminants.

Most applicable to sands and
gravels; handling of mixed
soils/wastes would require
physical separation prior to
treatment.

Most effective for inorgahic
contaminants; may also be
effective for organic wastes; metal
—containing acid solution requires
additional treatment.

Most applicable to heavily
contaminated materials; residual
levels are reported as less than
1 ppm.

Large volume of soil required to
justify mobilization/demobilization
costs; low soil volumes at Sites
05 and 08 limit viability.

Not applicable to soil
contaminants at Site 13.

Retained for all sites.

Screened for sites with low level
(< 1 ppm) contamination (Sites
05, and 10). Retained for Sites
08 and 13.

Screened for Sites 05, and 08.
Retained for Sites 10 and 13.

Screened from turther analysis for
Site 13. Retained for
Sites 05, 08, and 10.



GENERAL RESPONSE

ACTION

TECHNOLOGY

PROCESS OPTION

TABLE B-1
SOIUSEDIMENT REMEDIAL TECHNOLOGY SCREENING

SITES 05, 08, 10, AND 13
NCBC—-DAVISVILLE

COMMENTS

LIMITING CHARACTERIS“CS

Screened on Basis of Technical Implementability

Page 4 of 5

Treatment/
Disposal
(Cont)

Excavation and

Treatment Dechlorination
(cont)
Solvent
Extraction
fn Situ
Treatment

DESCRIPTION

Aerobic biodegradation of

. contaminants in soils applied to

the ground surface, with nutrient
addition.

Alkali metals or alkali metal/
potyethylene glyco! used to strip
chlorine atoms from hazardous
halogenated hydrocarbons.

Excavated soil is prepared into a
pumpable slurry to which a
nutrient rich bacteria is added for
degradation in a reactor system;
additional unit processses may
be added.

Solvents preferentialy dissolve
contaminants from a soil matrix
and are removed with the
solvent for further processing or
disposal.

Stimulation of indigenous
bacteria or introduced strains,
with nutrient addition.

Effective for destruction of volatile
organics. Ineffective for inorganic

_ contaminants. Not applicable to

combined soll/waste matrix.

Effective for destruction of
liquid—phase chlorinated
organics, dioxins and PCBs.
ineffective for inorganic
contaminants.

Not effective for inorganics and
certain high molecular weight
semi—volatie compounds.

Solvents extract contaminants by
preferential solubility; effective for
VOCs, BNAs, and PCBs;
contaminated soivent solution
requires addtional treatment.

Effective for destruction of volatile
organics, especially proven for
degradation of fuel spill
contaminants. Ineffective for
inorganics.

Not applicable to PAH, PCB or
inorganic soil contaminants at
Sites 05, 08, 10, and 13.

Not applicable to soil
contaminants at Sites 08, and
10; not well demonstrated.

Not applicable to soil
contaminants at Sites 05, 08,

10 and 13.

Very limited extent of organic
contamination at Site 10 limits
viability.

Not applicable 26 surficial soil
contamination at Sites 05, 08,
10, and 13.

SCREENING STATUS

Screened from further analysis for
all sites.

Screened from further analysis for
Sites 08 and 10. Retained for
Sites 05 and 13.

Screened from further analysis for
all sites.

Screened from hm.hur analysis for
Site 10. Retained for Sites 05, 08,
and 13.

Screened from further analysis for
all sites.



TABLE B-1
SOI/SEDIMENT REMEDIAL TECHNOLOGY SCREENING

SITES 05, 08, 10, AND 13
NCBC-DAVISVILLE-

Screened on Basis of Technical Implementability

GENERAL RESPONSE - - Page 5of 5
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS LIMITING CHARACTERISTICS SCREENING STATUS
~r ~~r
Subsurface soil aerated or tneffective for non—volatie . Not applicable to non-volatile soil Screened from further analysis for
vacuumed through usse of air organics of inorganic contaminants at Sites 05, 08, all sites.
"wells“ to remove volatile contaminants. 10, and 13.
contaminants.
Radio frequency waves heat soil Application limited to treatment of Not applicable to non—volatie soil Screened from further analysis for
and thermally decompose, volatile organic contaminants. Not contaminants at Sites 05, 08, all sites.
Treatment/ vaporize, and distilt hazardous effective for inorganic removal. 10, and 13.
Disposal constituents. Not demonstrated on a large
{Cont.) scale. -
Fungal Organic material innoculated with White rot fungi have been proven Not appticable to inorganic and Screened from further anatysis for.
Degradation contaminant—specific fungi are in the treatment of creosote and semivolatile contaminants at Sites Sites 05 and 10. Retained for
- mixed with soils and additional pentachlorophenol; additional 05 and 10. Sites 08 and 13. .
organic material; as the fungi applications for the treatment of “ud
degrade the organic material, PCBs are being developed.
they also degrade the
contaminants.
. Contaminated soils are flooded Applicable to medium solubility Presence of inorganics and low Screened from further analysis for
L | In Situ with water and the elutriated organics. Ineffective for solubility PCBs limits viabiity at all sites. ™
Treatment solution is collected. inorganics, and low water sofuble Sites 05, 08, 10 and 13.
(Cont) compounds.

Contaminated soils are meited

" via energy supplied by an

electric current, resultingin a

- glassy crystalline monolith.

A soil mixing system, consisting
of augers through which fixation
chemicalks are injected, is used
to deliver and mix stabilization
chemicals at depth in situ.

Steam is forced into soil via
injection wells to enhance vapor
extraction; extracted gases are
treated using carbon filters.

Use of in situ vitrffication has been
temporarily suspended due to a
recent fire at an ISV test site;
promising technology for in situ
treatment of underground wastes
and debris.

Proven for PCBs but not for metals
or.organics; best in soils with little
or no fines; sites with large
subsurface obstructions should be
avoided; freezefthaw processes
can limit long—temn effectiveness.

Applicable to soils contaminated

with VOCs and SVOCs. Ineffective

for mixed soil/waste matrix, and
compounds with low vapor
pressures.

Not applicable to surficial soil
contamination at Sites 05, 08, 10,
and 13.

Not applicable to surficial soil
contamination at Sites 05, 08, 10,
and 13.

Not'applicable to surficial soil
contamination at Sites 05, 08,
10, and 13, :

Screened from further analysis for
all sites.

Screened from further analysis for
all sites.

Screened from further analysis for
all sites.



o TABLE B-2
SOIL/SEDIMENT PROCESS OPTION SCREENING
SITES 05, 08, 10 AND 13.
NCBC—DAVISVILLE

[ ® Representative Process Option I

GENERAL RESPONSE Page 1 of 2
ACTION TECHNOLOGY PROCESS OPTION EFFECTIVENESS |IMPLEMENTABILITY COST COMMENT
Not o May be effective if ARARs/TBCs No implementation is required. No cost. ‘Selected process option for
No Action None Applicable are not exceeded and if the site Sites 05, 08, 10, and 13.
poses no unacceptable risks.
Deed e Limits disturbance of existing Reqdires appropriate legal Low capital cost. Selected process option for
institutional Site Use . Restrictions contamination or introduction of authority. Sites 05, 08, 10, and 13.
Control Restrictions additional contaminated
materials.
e Limits human exbosure to site. Easily implemented. Low capital cost; low Selected process option for
Fencing maintenance cost. Sites 05, 08, 10, and 13.
Susceptible to cracking; effective . Requires future land use Moderate capital; moderate
Clay in limiting direct contact with restrictions. maintenance.
contaminated soils.
Susceptible to physical damage; Fairly easily implemented; Moderate capital; moderate
Synthetic effective in limiting direct contact requires future land use maintenance.
with contaminated soils and restrictions; not conducive to
infiltration. future use of the site.
Susceptible to weathering and Easily implemented; requires Low capital; moderate
Containment Capping Asphatt cracking; effective in limiting future land use restrictions; maintenance.
direct contact with contaminated conducive to future industrial
soils. use of the site.
Susceptible to weathering; Easily implemented; requires Moderate to high capital;
Concrete effective in limiting direct contact future land use restrictions; moderate maintenance.
with contaminated soils and conducive to future industrial
infiltration, use of the site.
} @ Most easy to maintain; does not Easily implemented; requires Low capital; low to Selected process option for
Soil Cap limit infiltration; easily supports future land use restrictions. moderate maintenance. Sites 05, 08, 10 and 13.
vegetative cover.
Treatment/ Excavation and’ Off—Site ® Removes soil contaminants as a Requires compliance with land High capital; no O&M. Selected process option for
Disposal Disposal Landfil future source of potential human disposal restrictions. Sites 05, 08, 10 and 13.

exposure. .



TABLE B-2
SOIL/SEDIMENT PROCESS OPTION SCREENING
SITES 05, 08, 10 AND 13
NCBC-DAVISVILLE

l @ Representative Process Opﬁoﬂ

GENERAL RESPONSE Page 2 0of 2
ACTION TECHNOLOGY PROCESS OPTION EFFECTIVENESS IMPLEMENTABILITY : COST COMMENT
o]
On—Site e Effective for destruction of Limited number of mobile units High capital; moderate O&M  Selected process option for
Incineration organic contaminants; requires available; may meet with public Sites 05 and 13.
ash disposal. disapproval.
Off-—-Site e Effective for destruction of Due to high demand, delays High capital, low O&M Selected process option for
Incineration organic contaminants; requires may be encountered for waste Sites 05, 08 and 13.
ash disposal. acceptance.
Off—site Effective for organic destruction Demonstrated for metal bearing High capltal; negligible to
Excavation and Slagging and binding of inorganics into a bag-—house dusts; efficiency low O&M. - -
Treatment low permeability slag material. affected by particle size,
: moisture content and fusion
temperature; not widely
available.
Treatment/ Plasma - Effective for organic destruction . Emerging technology; notwidely  High capital; low O&M.
Disposal Reactor and binding of inorganics into a available. :
(Cont)) glasslike matrix.
Thermal May not be effective in achieving Not well demonstrated. High capital; moderate
Desorption low contaminant levels; more O8&M.
appropriate for treating grossly
contaminated soils.
Soll e Effectiveness dependent on “Not widely available; requires Moderate capital; low to Selected processoption for.
Washing particle/contaminant distribution separation of waste materials moderate O&M. Site 10.
and identification of effective prior to soil treatment.
surfactant.
Acid Effective in the treatment of " Not widely available. Moderate capital; low to
Extraction .inorganics. moderate O&M.
® Shown to be effective for PCBs Not widely available. Moderate capital; low to Selected process option for
Dechlorination in soils. moderate O&M. Site 13.
Solvent Under development; may be Not widely available. Moderate capital; low toj
Extraction effective in treating PCBs and moderate O&M.
PAHs. )
L In—Situ Fungal e Effective for wood preserving Not widely available. Moderate capital; low to Selected process option for
Treatment Degradation wastes and PCBs. moderate O&M. Site 08. :




TABLE B-3

SITE 10
NCBC-DAVISVILLE

GROUND WATER REMEDIAL TECHNOLOGY SCREENING .

Screened On Basls of Technical

Implementability
GENERAL RESPONSE ' . Page 1 of 4
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS LIMITING CHARACTERISTICS
- Not No action. Fuffills NCP requirement for consideration None
No Action None Applicable of no action alternative.
Continued Ground Not Continued ground water Would provide monitofing of water quality None
Water Monitorin Applicable monitoring. and potential contaminant migration.
Institutional Deed Legal restrictions on ground water use Would prevent future exposures to existing None
Control Restrictions in the contaminated area. ground water contamination by restricting
Ground Water future installation of on—site potable wells.
Use Restrictions } ’
Provision of alternate water supply to No potable water receptors have been
_receptors impeacted by ground water impacted. )
contamination.
Limits infittration and feaching of Potentially viable, especially when Existing vegetation and
Capping Various contamination into ground water. combined with use of capping as topography hamper
a soil remedial technology. implementation at Site 10.
Containment R Impermeable barrier formed by back— Potentially viable for limiting migretion of
filling trench below the ground water contaminated ground water.

Slurry Wall

Vertical Barriers

eel:r|

Extraction
Wells

Extraction

Well Points

Interceptor

Trench

table with a low permeability material.

Sheet piling is driven into soil to form a
barrier wall.

Wells and pumping system used for
extraction of contaminated ground
water.

Manifold system of extraction points
connected to common collection
source, '

Placement of trench with high
permeability materials, used to divert
ground water flow.

Wall integrity is unpredictable when used
‘as a ground water barrier.

Potentially viable, proven technology.
Potentially viable, prbven technology.

Potentially viable, proven technologjy,
suitable for shallow ground water
extraction only.

Viability limited by depth to
bedrock (greater than 40 feet).
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TABLE B—-3

SITE 10
NCBC-DAVISVILLE

DIALTECHNOLOGY SCREENING

Screened On Basis of Technical

Implementability
GENERAL RESPONSE : Page 2 of 4
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS LIMITING CHARACTERISTICS
Lo 04 »
] Off—site Extracted ground water discharged to Regulations often prohibit discharge of
POTW local POTW for treatment. subsurface water to sewer systems.

Extracted ground water discharged to High ground water extraction rates can
licensed RCRA facility for treatment prohibit feasibility of this treatment option.
and/for disposal. :

Extraction/

Treatment/ | | Activated sludge process tilizes Proven effective for VOCs and some BNA Inapplicable to inorganic

Discharge acclimated bacteria for aerobic compounds, ineffective forinorganics. contaminants at Site 10.
degradation of contaminants. '

 Organic contaminants removed from Applicable to VOCs, including aromatic Inapplicable to inorganic
ground water using powdered hydrocarbons, BNAs, and pesticides. contaminants at Site 10.
activated carbon combined with Ineffective for inorganics.
conventional biologicel treatment.
Transfer of volatile organic compounds Applicable to VOC contaminants, including Ingpplicable to inorganic
to gaseous fraction through mixing aromatic hydrocarbons. (neffective for contaminants at Site 10.
Biological/Physical/ with large volumes of air in a packed inorganics, or compounds with low vapor ‘
- Chemical column. pressures. '
Treatment

Similar to air stripping but the use of
steam increases contaminant )
volatilization.

Contaminants adsorbed to activated
carbon by internal pores of carbon
granules. '

Applicable to volatile organic

‘contaminants and organics not readily

stripped in a regular air stripping system.

Applicable to organic contaminants,

. including aromatic hydrocarbons.

Ineffective for inorganics.

Inapplicable to Inorgénic
contaminants &t Site 10.

inapplicable to inorganic
contaminants at Site 10.



TABLE B-3

GROUND WATER REMEDIAL TECHNOLOGY SCREENING

SITE 10
NCBC-DAVISVILLE . .
Screened On Basis of Technical
: Implementability
GENERAL RESPONSE . Page 3of4
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS LIMITING CHARA_(_:TERISTICS
0
Similar to carbon adsomption but Can be effective for organic removal. Inapplicable to inorganic
synthetic resins are used. contaminants at Site 10,
Extraction/ ‘ .
Treatment/ An oxidizing agent such as hydrogen Proven for treatment of VOCs, semi— Inapplicable to inorganic
Discharge On-Site peroxide is mixed with the waste volatiles & pesticides/PCBs in EPA SITE contaminants at Site 10.
(Cont.) || Biological/Physical/| _| stream and exposed to ultraviolet light testing; ineffective in treatment of
: Chemical to oxidize contaminants. single—bonded hydrocarbons (e.g.,
Treatment 1,1,1-TCA).
(Cont) .
Chemical agent is mixed with waste Primarily used for PCB transformer oils. Inapplicable to inorganic
stream to remove halogen atoms from Does not treat non—chlorinated contaminants at Site 10.
chlorinated hydrocarbons. hydrocarbons. '
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 excharige material.
Contamninants removed by decreasing Effective for inorganics; ineffective for
Precipitation solubility. : organics, which generally have solubilities
less affected by pH adjustments.
| . Membrane Solid particles removed from liquids SITE program technology; applicable to
] Inorganic Microfiltration using pressure filter. ground water contaminated with
Treatment suspended heavy metals.
| Suspended particles are removed from Effective for removal of suspended solids
Filtration the ground water stream using contaminated with heavy metals.
conventional filtration methods.
L Utilizes the oxidation/reduction Proven for treatment of heavy metals;
Electrochemical propetties of ferrous ions for removing ineffective for organics, which are not
heavy metals from aqueous solutions. readily ionized.
In—Situ Removdl of volatile ground water Effective in treating hydrocarbons, high Inapplicable to inorganic
Treatment components through the addition of air vapor pressure compounds, and contaminants at Site 10.

injected into ground water. Nutrients
may be added to augment
biodegradation.

~ ~s : »

compounds which are readily
biodegraded; less effective on
semi—volatiles; not effective for PCBs or
inorganics; ineffective in low permeability
geology.



TABLE B-3

GROUND WATER REMEDIAL TECHNOLOGY SCREENING

SITE 10
NCBC-~DAVISVILLE

Screened On Basis of Technical

Implementability
GENERAL RESPONSE - Page 4 of 4
‘ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS ) LIMITING CHARACTERISTICS
e 4

Extraction/ In—Situ Nutrients and/or enhanced Effective for fuel products; not effective for Inapplicable to inorganic

Treatment/ Treatment microorganisms are added to ground inorganics or compounds resistant to contaminants at Site 10.

Discharge (Cont.) water to augment natural degradation. Limited to geologies :

(Cont.) biodegradation. favoring aerobic conditions.
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

| | Sanitary Sewer/

POTW

water,

Treated water is discharged indiréctly
to surface water body via sanitary
sewer and POTW.

Regulations may prohibit discharge of
ground water to sewer system.



GENERAL RESPONSE

TABLE B-4

GROUND WATER PROCESS OPTION SCREENING

SITE 10
NCBC-DAVISVILLE

[ e Representative Process Option]  Page 1 of 2
ACTION TECHNOLOGY PROCESS OPTION EFFECTIVENESS IMPLEMENTABILITY COST
~—Not o Not effective in prohibiting or No implementation required. No cost.
No Action None Applicable monitoring contaminant migration.
Continued Ground Not Would provide means of monitoring Easily implemented. Low capital; moderate O&M.
Water Monitoring - Applicable contaminant migration but provides no
Institutional . treatment. :
Control :
Ground Water Deed ) Effective in limiting public ingestion of Requires legal authority. Moderate capital.
Use Restrictions Restrictions ground water contaminants by
: eliminating instatlation of potable wells
in contaminated areas.
Can limit infiltration but inorganics are - Easily implemented; requires Low capital; moderate
Capping Various less susceptible to leaching than future land use restrictions. maintenance.
organic contaminants.
Containment
Limits ground water cherrient; Fairly easily implemented. Moderate capital; low O&M.
Vertical Barriers Sturry Wall effective if keyed into natural ‘
impermeable materials.
Effective; best suited for steep Easily implemented. Moderate capital; moderate
Extraction Wells hydraulic gradients and miscible Oo&Mm.
contaminants.
Effective; best suited to shallow Easily implemented. Moderate capital; moderate
Extraction Well Points aquifers. O&M.
Extraction/ Interceptor Effective; best suited to shallow Easily implemented; mechanically Moderate capital; moderate
Treatment | | Trench aquifers or floating contaminants. simple. - Oo&m.
Discharge
Inorganic Off—site Requires construction of discharge line Requires approval of wastewater Moderate capital, moderate
Treatment POTW which ties in with existing sewer treatment facility to accept to high O&M (discharge
system. extracted ground water; may

require pretreatment prior to
acceptance.

fees).

. - - - -l - - . | - - - - .
: N P y \ I3 S , S . . .
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‘ , TABLE B-4 :
GROUND WATER PROCESS OPTION SCREENING
SITE 10
NCBC-DAVISVILLE
GENERAL RESPONSE [ e Representative Process Option | ~ Page 2 of 2
ACTION TECHNOLOGY PROCESS OPTION EFFECTIVENESS IMPLEMENTABILITY CcosT
~s
|| lon e Effective for inorganic removal; Fairly easily implemented;; Moderate capital; moderate
Exchange requires selection of resin suitable for operation is relatively simple. O8M.
contaminants of concem. :
. Effective for removal of dissolved Readily implemented. Low to moderate capital,
Precipitation inorganics; precipitate must be ' - moderate O8M.
disposed of. .
Extraction/ Membrane Effective in removing undissoived Can be manufactured as a mobile Moderate capital, moderate
Treatment/ Microfiltration heavy metals, including very small system., Oo&Mm.
Discharge Inorganic colloidal particles; produces less
(Cont) Treatment sludge since no chemicals are added
{Cont) during treatment
L Effective in removing filterable heavy Readily implemented. Moderate capital, moderate
Filtration metals. : : O&M. :
L Effective in producing metal hydroxide Newly developing technology; Moderate capital, moderate
"{_Electrochemical precipitates of such inorganic species may not be widely available; more Oo&Mm.
.as arsenic, cadmium, zinc and copper. - complicated than other inorganic
treatment systems.
] Ground Effective with permeable soils and Requires construction of a Moderate capital; low to
Water relatively low flow rates. recharge system; requires moderate O&M.
compliance with discharge '
criteria. :
, Effective for discharge of treated Requires installation of a Moderate 6apita|; low O&M.
Discharge Surface Water ground water. discharge pipe; requires o
compliance with discharge
criteria.
Sanitary Sewer/ Effective for discharge of treated . Requires construction of . High capital; high discharge
POTW ground water. discharge pipe to tie into existing fees.

sewer system; requires
compliance with discharge
criteria.



PCB—-CONTAMINATED BUILDI

TABLE B-5
NG REMEDIAL TECHNOLOGY SCREENING

SITES 12 AND 14
NCBC —-DAVISVILLE

Screened on Basis of Technical Implementability

‘Page 1 of2
GENERAL RESPONSE ) . LIMITNG SCREENING
ACTION TECHNOLOGY PROCESS OPTION DESCRIPTION COMMENTS CHARACTERISTICS STATUS
. Not No action. ' Fuffills NCP requirement for - Retained for Sites 12 and 14.
No Action None Applicable consideration of no action
. altemative.
Deed Legal restrictions on building use. Would limit future exposures to Retained for Sites 12 and 14.
Institutionat Site Use Restrictions existing PCB contamination at .
Control Restrictions Sites 12 and 14.
Access Access to contaminated areas Would limit human exposure to Retained for Sites 12 and 14.
Restrictions limited. contamination at Sites 12 and 14.
Building Building wou!d be demolished Eliminates long—term Retained for Sites 12 and 14,
Demolition with contaminated materials management. :
disposed of off—site in
Physical accordance with regulatory
Removal ‘Removal requirements.
Floor Contaminated floor materials Eliminates long—term Retained for Sites 12 and 14.
Removal would be removed and disposed management. :
of off—site in accordance with
regulatory requirements
A surface removal technique that Scarification achieves greater Removal of contaminants Retained for Sites 12 and 14.
Scarification is capable of removingup to 2.5 removal depths than grit blasting. limited to a depth of 2.5 cm.
cm of surface material by ' :
physically chipping the material.
Surface removal technique in Not as effective as scarification. Potential for the presence of Screened from further
which an abrasive material is PCBs in concrete below a analysis for both sites.
used for uniform removal of depth of 1.5 cm. limits
contaminated surface layers viability.
Decontamination Treatment from a building or structure.

Drilling and
Spalling

Sealing

This technique consists of
drilling holes to remove up to
5 cm of concrete surface.

Sealing is the application of a
material that penetrates a porous
surface and immobilizes
contaminants in place.

_ Achieves deeper penetration of

surfaces than other
surface—removal techniques.

Contaminants are stabilized
in—situ. No hazardous wastes are
generated. Previously usedon a
PCB--contaminated office

building and duct system.

Limited to a depth of 5cm.

Retained for Sites 12 and 14.

Retained for Sites 12 and 14.
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GENERAL RESPONSE
ACTION

TECHNOLOGY

PCB-~CONTAMINATED BUILDING REMEDIAL TECHNOLOGY SCREENING

PROCESS OPTION

TABLE B-S

SITES 12 AND 14
NCBC —DAVISVILLE

DESCRIPTION

COMMENTS

UMITNG
CHARACTERISTICS

Screened on Basis of Technical Implementability

Page 2 of 2
SCREENING
STATUS

Encapsulation

Decontamination
{continued)

Treatment

(continued)

Solvent
Washing

Contaminated surtaces are
physically separated from
building occupants and the
ambient environment by a
barrier. Through encapsulation,
contamination of a particular
area will not result in the
contamination of adjacent areas.

An organic solvent is circulated
across the contaminated surface
to solubilize contaminants.

Acid is applied to a
contaminated surface to
promote corrosion and removal
of the surfece layer. The
resuiting debris is then
neutralized and disposed of.

Can be used on all building

© materials.

Efficiency of the removd process
depends on the
solvent—contaminant match.

Themal or chemical treatment of
the removed material may be
required to destroy the
contaminant before disposal.
Technique is hazardous and
requires special attention.

Solvent washing is not
appropriate for asphalt

materials, such as at Site 12.

Treatment is limited to the
surface layer only.

Retained for Sites 12 and 14.

Retained for Site 12 only.
Screened for Site 14.

Screened from further

analysis for all sites.

~



o TABLEB-6
PCB-CONTAMINATED BUILDING REMEDIAL PROCESS OPTION SCREENING
SITES 12 AND 14
NCBC-DAVISVILLE

Page 1 of 1

| e Representative Process Option|
GENERAL RESPONSE : . ) ‘
ACTION TECHNOLOGY PROCESS OPTION EFFECTIVENESS IMPLEMENTABILITY . COST
. Not o Not effective in preventing No implementation is required. No cost.
No Action None Applicable exposures to contaminated
' ' : materials.
Deed e  Limits future activities on—site Fairly easily implemented. Low capital.
Institutional Site Use Restrictions and therefore limits potential
Control Restrictions exposures to contaminated
: materials.
Access ® Limits human exposures to site Easily implemented; requires Low capital, low '
Restrictions by limiting access to maintenance of long—term access  maintenance.
contaminated areas. restrictions. : i
Building Removes contaminants of Fairly easily implemented. High capital.
Demolition concem by demolishing entire . :
: _ building; potential future use of
Removal . Physical building is eliminated.
Action Removal - , '
~ Floor o Removes contaminated material Fairly easily implemented; Moderate capital. -
Removal only from building. requires dust control during
’ implementation.
| Effective in removing Fairly easily implemented; quite Moderate to high
Scarification contaminants in building time consuming. capital.
surfaces to a depth of 2.5 cm.
|| Drilling and Effective in removing Fairly easily implemented. Moderate to high
Spalling contaminants in building capital.
surfaces to a depth of S cm.
Decontamination Treatment | e [Effectiveness as a permanent Fairly easily implemented. Moderate capital;
Sealing barrier has not yet been . moderate
established. maintenance.
| Very effective. However, future Moderately easy to implement. Moderate capitat;
Encapsulation use of encapsulated areas may ' moderate
be limited. maintenance.
| Solvent e Not effective on asphaltic Equipment set—up and removal Moderate to high
Washing surfaces; technique may require time depends on the size and capital.
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TECHNOLOGY AND PROCESS OPTION SCREENING

Deed Restrictions

Deed restrictions represent a means to restrict ground water use. Basically,
all properties within a contaminated area are restricted, with respect to
ground water usage based on restrictions placed within the deed to the
property. : - )

Cégging

Capping is a process used to ‘cover contaminated materials to prevent their
contact with the land surface, infiltrating precipitation and/or ground water.

There are a variety of designs and capping materials available. The designs
of modern caps may conform to the performance standards of 40 CFR 264.310,

which addresses RCRA landfill closure requirements. Most cap designs are
multi-layered in accordance with the above-mentioned design standards:
however, single-layered designs are also used for special purposes. The.

selection of capping materials and a cap design is influenced by specific
factors such as local availability, costs of cover materials, desired function
of cover materials, the nature of the contaminated materials, local climate

and hydrogeology, and projected future use of the site in question.

Capping is applicable whenever contaminated materials are to be buried or left
in place at a site. In general, capping is performed when extensive

subsurface contamination at a site precludes excavation and removal of wastes
because of potential hazards and/or unrealistic costs.

Capping 1is often performed together with ground water extraction or other
containment technologies to prevent, or significantly reduce further plume
development, thus reducing the time needed to complete ground water cleanup
operations. ' '

The main disadvantages of capping are the need for long-term maintenance and

~uncertain design life. Another disadvantage to capping is the high cost of

proper soil and drainage materials in certain areas of the country.

On-Site Landfill

Construction of an on-site landfill suitable for the disposal of hazardous
wastes would require the design and construction of the facility in accordance
with RCRA requirements, as specified wunder 40 CFR Part 264, These
requirements preclude construction of such a facility in areas such as the
100-year floodplain or in seismically unstable areas. The landfill must be
constructed with the appropriate liner and leachate collection systems.
Ground water monitoring long-term site management would also be required under

. RCRA. Land disposal regulations would apply to materials disposed of in an.

on-site landfill.

Off-Site Landfill

The disposal of contaminated media from a site at an off-site landfill has
several advantages as well as disadvantages. Advantages include the lack of

B-1



long term on-site management, the rapidity with which this may be implemented,
the use of commonly employed excavation and trucking techniques.
Disadvantages include the need to properly sample and analyze the waste
material for proper characterization necessary to meet landfill requirements,
"the lack of destruction of the waste material, and the general lack .of
properly permitted and operating landfills who would accept the waste material.

Stabiliiation

Stabilization represents a treatment method that neutralizes hazardous
contaminants and improves a waste's physical characteristics. Specifically,
stabilization utilizes formulated reagents in combination with the waste to
maintain contaminants in their most immobile form. This is achieved by
reducing a waste's solubility or chemical reactivity. A wide range of
reagents is available for stabilizing both organic and inorganic contaminated
wastes.

Incineration

‘Incineration -~ involves the thermal <destruction of contaminants. ~High
temperature oxidation occurring under controlled conditions degrades
contaminants into products that generally include carbon dioxide, water vapor,
sulfur dioxide, NOy, hydrogen chloride gases and ash. Air pollution control
equipment is necessary to minimize the discharge of gaseous contaminants into
the air. Organics are destroyed in the treatment process. Some metals such
as arsenic, mercury, and lead may vaporize during incineration. Other metals
typically are not treated and remain in the ash residual. Incineration can be
implemented on-site or off-site. A substantial treatment volume is typically
required for on-site incineration to be a cost-effective alternative.
Off-site incinerators are not plentiful, and delays in their acceptance of a
given wastestream are not uncommon due to their great demand. Some common
incinerator types include rotary kiln, fluidized bed and infrared thermal
incinerators. : :

Slagging

Slagging is a high temperature process for the treatment of both organic and
inorganic wastes. In a two-stage, high-temperature system, carbonaceous fuel
is combusted with oxygen-enriched air under fuel-rich conditions in the first
stage (burner section) followed by pneumatic injection of the waste into -the
hot (2,200-2,500 degree C) reducing flame in -the second stage (reactor
section). The intensive process conditions allow reaction times to be short
(less than one-half second) and permit a high waste throughput. Close control
of the operating parameters enables extraction of valuable metals and
destruction of hazardous organic constituents.

The process temperature inside the reactor section is between 1,400 and 1,850
degrees C. In the high-temperature reducing atmosphere, metals such as zinc,
lead, arsenic, and cadmium are vaporized from the waste along with volatile
components such as alkali and halide compounds. Less volatile metals such as
copper, nickel, and cobalt, if present in sufficient quantities, coalesce as a
molten alloy. The remaining components of the waste, including some metal
oxides such as those of iron, melt into a molten slag.
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The reactor feeds into a slag separator, or horizontal cyclone, where the
process gases and volatile compounds are separated from the molten materials.
The slag is continuously tapped and solidified on a non-contact, water- cooled,
vibrating conveyor. The process gases are drawn from the slag separator
through the off-gas system where the vapors are post-combusted with ambient
air and condensed as metal oxides, and all remaining H2 and CO are combusted
to water vapor and carbon dioxide. The gases are subsequently cooled, and the
mixed metal oxide particulate is collected in a pulse-jet baghouse A clean
off-gas is d1scharged to the atmosphere.

Mechanical/Thermal Aeration

Mechanical/thermal aeration employs vapor pressure or volatility to separate
contaminants from the media of interest. 1In these systems, soils are exposed
to large quantities of air which allows the transfer of the volatile component
from the liquid to the gaseous phase. To achieve the exposure, mechanical
means such as tilling or other rotary operations may be used.  Often heat is
applied to this system to achieve separations of relatively high wvapor
pressure organic compounds.

Plasma Reactor

In a plasma reactor, feed material is heated "in a molten bath where, under
extremely high temperatures, it is detoxified. The melted matrix solidifies,
with the inorganics retained in the final solid phase. The residual is a
non-leachable, glassy residue which meets TCLP criteria. This technology 1is
relatively innovative, with few vendors offering treatment systems. (SITE -
Retech)

Thermal Desorption

Thermal desorption involves the use of a dryer to volatilize water and organic
contaminants from the feed material into an inert carrier gas stream. The gas
stream is treated to remove dust particles and a portion of the organic
contaminants. The gas then passes through heat condensers, where it is
cooled. The majority of the gas 1is reheated and recycled through the
treatment system. A small portion is passed through a particulate filter and
a carbon adsorption system before dlscharge A thermal desorption process
offered by Chemical Waste Management, Inc. (the X*TRAX system) is reported to
reduce volatile organic concentrations to less than 1 ppm, semivolatile
organic concentrations to less than 10 ppm, and PCB concentrations to 2 to 25
ppm (from feed streams of 120 to 6,000 ppm). The feed material must be less
than 2 inches in particle size and a minimum of 5,000 cubic yards is necessary
for the system to be economically feasible.

Soil Washing

The soil washing process works on the principle that the ‘majority of
contaminants are associated with the fine-grained particles in the soil, and
that the coarser-grained fraction is relatively clean. A typical soil washing
process involves the separation of coarser-grained soils by creating a slurry
and treating the slurry within a hydrocylone. The coarse fraction is washed
with a surfactant to remove contaminants and separated from the contaminants
within an air flotation tank. The cleaned sand is dewatered and placed back



on-site. The fine-grained fraction and contaminant-containing froth from the

air flotation unit are dewatered, with the residual sludge requiring off-site

disposal.  The technology is reported to be effective on heavy metals,
semi-volatile organics and -PCBs. It is currently a relatively innovative
" technology, not widely proven in the United States.

Acid. Extraction

Soil is treated by being washed in hydrochloric acid to remove inorganic
. contaminants. The soil is mixed with a hydrochloric acid solution with a pH
less than 2. After extraction, the treated soils are rinsed, neutralized, and
dewatered. = The extractant solution is regenerated, with entrained soil,
organics and heavy metals removed. The concentrated metal solution requires
off-site treatment or, potentially, metals recovery. While only tested in the
laboratory on a limited, bench-scale basis, the projected treatment capacity
is 20 tons per hour. :

Landfarming

Landfarming involves the above-grade treatment of soils using conventional
soil management practices to enhance the microbial biodegradation of
contaminants. Typically, soils are spread over .a lined area with a drainage
system installed between the soil and the liner. If volatile organics are
being treated, the system is usually enclosed. Spray irrigations provides
moisture control and distribution of nutrients and bacteria. Contaminated
leachate collected by the drainage system can be reapplied to the surface.
Landfarming has been used for the treatment of pesticides, creosote wastes,
and aromatic hydrocarbons.

Fungal Treatment : .

This biological treatment process utilizes white rot fungi to treat soils in
situ. This technology is typically used to treat soil contaminated with
creosote-related compounds and currently the SITE Demonstration Program is
evaluating its "effectiveness in degrading pentachlorophenol (PCP). The
treatment process consists of mixing contaminated soils with organic material
inoculated with the fungi and wood chips. As the fungi degrade the wood, they
also degrade the so0il contaminants.

Dechlorination’

Dechlorination is a process which involves the remediation of soils, sediments
or liquid-phase - wastes contaminated with chlorinated organic compounds.
Various dechlorination processes have been developed. Typically these involve
the replacement of chlorine atoms in halogenated compounds with atoms from the
dechlorination agent, thereby rendering the original PCB compound a
substituted aromatic compound which is no longer a PCB aroclor.” The majority
of these technologies are innovative and not widely proven.

Slurry Phase Biodegradation

This process is used to remediate soils and sludges contaminated with
biodegradable organics in a manner similar to conventional activated sludge
treatment. An aqueous slurry of waste material is prepared and environmental
conditions are optimized for biodegradation. The slurry is aerated and mixed
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to allow for bacterial biodegradation of contamination. In some processes,
contaminant-specific bacteria are used to effect treatment. Volatilization of

. VOCs is a potential concern in the system operation. The system can be

combined with 1land treatment. Most applications to date have been for
treating sludges containing petroleum and wood preservative organics such as
creosote and pentachlorophenol. :

Solveht Extraction

This process uses a solvent to extract contaminants from soil or sludge. Many
variations of the process are currently being developed by different vendors
and are being demonstrated under the SITE program. Liquified gases, such as
propane, or liquid solvents are used to extract the organics from the
wastestream. The soils are mixed with the solvent, followed by solvent
recovery and soil drying. Vendors claim the process is successful in treating
a wide range of organic compounds, including PCBs, wood preservatives, PAHs
and other organics. - '

In Situ Biodegradation

In situ biodegradation is a technique for treating zones of contamination by
microbial degradation processes. The basic concept involves altering
environmental conditions to enhance microbial catabolism or cometabolism of
organic contaminants, resulting in the breakdown and detoxification of those
contaminants. This technology has developed rapidly over recent years, and
bioreclamation appears to be one of the most promising of the .in-situ
treatment techniques.

Microbial metabolic activity can be classified into three main categories:
aerobic respiration, in which oxygen is required as a terminal electron
acceptor; anaerobic respiration, in which sulfate or nitrate serves as a
terminal electron acceptor; and fermentation, in which the microorganism rids
itself of excess electrons by exuding reduced organic compounds.

The bioreclamation method that has been most developed and is most feasible
for in-situ treatment is one which relies on aerobic (oxygen-requiring)
microbial processes. This method involves optimizing environmental conditions
by providing an oxygen source and nutrients which are delivered to the
subsurface through an injection well or infiltration system to enhance

.microbial activity.

The feasibility of bioreclamation as an in-situ treatment technique is
dictated by waste and site characteristics. More specifically, those factors
which determine the applicability of a bioreclamation approach are:
biodegradability of the organic contaminants, environmental factors which
affect microbial activity, and site hydrogeology. '

Soil Venting

Soil venting is an in situ process in which a vacuum is applied to soils in
the vadose zone. As the vacuum pulls air through the unsaturated soils,
contaminants volatilize and are removed in the air stream. The air is then
treated with activated carbon or a catalytic converter to remove organics
prior to being discharged to the atmosphere. This technology is applicable to



~ the in situ treatment of volatile organic hydrocarbons, including petroleum-

and solvent-related contaminants, in the wunsaturated zone and 1is often
combined with in situ biodegradation.

Radio Frequency In Situ Heating

This technology involves the heating of soil in situ with radio frequency
waves to thermally decompose, vaporize and distill hazardous constituents.
Radio frequency energy is transmitted ‘to the ground by inserting electrode
tubes vertically into the contaminated soil or be placing an array of
electrodes horizontally above the soil surface. As the soil temperature
increases, hydrocarbons are volatilized or stripped from the soil by rising
steam. Pyrolysis also contributes to the removal of contaminants. A vapor
barrier placed over the surface captures the vapors and gases and the gases
are further treated by incineration or carbon adsorption. The technology has
been tested in the removal of tetrachloroethylene, PCBs and jet fuel
(Hazardous Waste Consultant, 1990).

Soil Flushing

'Soil flushing is similar to soil washing but it is performed in situ. As the
so0il washing fluid percolates down through the soil, it chemically reacts
with, solubilizes, or emulsifies the contaminants. The solution and entrained
contaminants are captured by a network of drains or wells and extracted for

further treatment or disposal. It is best applied in highly permeable soils-

and may be most effective when combined with another in situ process such as
chemical - oxidation or bioremediation. Four different approaches (surfactant
washing, hot water displacement, alkali-polymer-surfactant flooding and metal
extraction) may be applicable to contaminants such as PCBs, oils, chlorinated
solvents, creosote wastes, and inorganics. (Hazardous Waste Consultant, 1992).

In Situ Vitrification

In situ vitrification represents an- innovative technology that electrically
melts the waste media, creating an extremely stable glass-like solid. This
process can be used to treat soil and sludges contaminated with mixtures of
various waste types (i.e., organic, inorganic, and radioactive. In a typical

arrangement, four electrodes connected to a utility distribution system are’

ingested into the soil. As current flows between electrodes, the adjacent
soil is heated to 1600-2000°C. Advantages of in-situ vitrification include
the potential ability to destroy, remove, or immobilize all contaminant groups
and to reduce the volume of waste media being treated. Disadvantages of this
process include the need to treat off-gas and the high capital costs
associated with this process.

Steam Injectidn and Vacuum Extraction

This technology is similar to soil venting but utilizes steam to remove
subsurface contaminants. Steam is 1injected into the subsurface via steam
injection wells. The steam heats the subsurface soils, increasing the vapor
pressure of the volatile contaminants and thereby increasing the rate at which
they can be stripped from the soils. The air and steam are removed via wvacuum
extraction wells and undergo treatment prior to discharge or reuse within the
treatment system. This treatment system treats both volatile organics and
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semivolatile organics in the subsurface and can be combined with in situ
biodegradation. ’

Alternate Water Supply

Alternate water supply represents another type of institutional control in
restricting ground water usage. Basically, ground water that is contaminated
is no longer utilized as a potable water source, and an alternate source is
tapped :

Vertical Barriers

Vertical barriers are low permeability cut-off walls or diversions installed
below ground to contain, capture, or redirect ground water -flow in the
vicinity of a site. The most commonly used vertical barriers are slurry
walls, particularly soil-bentonite slurry walls. Less common . are

" cement-bentonite or concrete slurry walls, grouted barriers, and sheet plllng

cut-offs. Vertical barriers are most effective when they can "key" into
natural subsurface impermeable layers. Shallow slurry walls keyed into
impermeable clays offer a cost-effective means of reducing the ground water
flow in unconsolidated earth materials.

Extraction Wells

Extraction wells represent a conventional technology which is frequently used
in the removal of contaminated ground water. Stainless steel or PVC well
casings and screens are installed within the contaminant plume, and
submersible pumps are most commonly used to extract water from the well. An
array of wells with overlapping radii of influence can be designed to capture
an entire plume or to halt further migration. Accurate data from a
site-specific pump test wusually provides the " hydrogeologlc parameters
necessary for the design of well system configurations.

Well Points

This ground water collectlon technology involves the removal of ground water
through a group of closely spaced wells connected by a header pipe. The wells
are installed by driving a perforated pipe with a pointed cap into the area to
be dewatered. Well point systems are best suited for shallow aquifers where
extraction is not needed below twenty feet. The suction 1lifting pump
technique commonly employed with well 901nts is 1neffect1ve beyond this depth
(U.S. EPA, 1985b).

Extractlon Trench (French Drain)

Extraction trenches may be employed as a means of collecting ground water
through a perforated pipe placed below the natural ground water table. Ground
water enters the perforated pipe and flows by gravity to the lowest point in
the pipe where it is pumped to the surface for treatment and/or discharge.
This technology is typically limited to areas where the depth to ground water
is not so deep that trench construction becomes prohibitively expensive or
complicated (bracing, etc.). This technology offers the advantage of a
horizontally oriented intake structure which allows collection of ground water
within the area of interest. Additionally, trenches are relatively simple to
construct and are passive structures with little maintenance required.
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Treatment at a POTW -

This technology involves the discharge of wastewater from a site to a Publicly
Owned Treatment Works (POTW) for off-site treatment. Aqueous wastes can
constitute the majority of waste treated during a remedial cleanup effort.
These aqueous wastes can include ground water, leachate, surface runoff, and
other aqueous wastes. A number of criteria must be met when utilizing a
POTW. These restrictions, as they apply to CERCLA sites, are detailed in the
U.S. EPA's CERCLA Site Discharges to POTWs: Guidance Manual (U.S. EPA, 1990a).

" Treatment .at a RCRA Facility

Discharge to a RCRA facility represents an off-site treatment technology for
remediating contaminated ground water. - The extracted ground water is
collected and transported off-site to a licensed RCRA facility for treatment.

High extraction rates can greatly limit the cost-effectiveness of this
" alternative.

Biological Treatment

Biological water treatment methods have been well proven in their application
at municipal wastewater treatment facilities. Recently, their application to
the treatment of hazardous wastes has been evaluated. Biological treatment
removes organic matter from the wastestream through biological degradation.

The most prevalent form of biological treatment is aerobic (i.e., 1in the
presence of oxygen). Aerobic biological treatment can be effective for the
treatment of aromatic hydrocarbons, polynuclear aromatic hydrocarbons, and
phenols. The wastestream's biological oxygen demand (BOD) can provide an
indication of the treatability of the waste by aerobic treatment.

Specialized biological treatment systems are being developed for specific
contaminants not treatable under normal aerobic conditions. Such systems
utilize contaminant-specific bacteria or special environmental conditions to
enhance the biodegradation of the target contaminants.

Powdered Activated Carbon Treétment/Wet Air Oxidation

Powdered activated carbon treatment is a treatment process where powdered
activated carbon is added to a traditional aerated biological treatment
process. Treatment is achieved both through the biological degradation of
contaminants and the adsorption of non-degradable contaminants onto the
carbon. It is often combined with wet air oxidation (WAO), where the WAO
destroys the adsorbed pollutants and biomass while regenerating the carbon for
reuse in the treatment system. WAO is a chemical treatment process which
utilizes high temperatures (347-608° F) and pressures (300-3000 psig) to
oxidize dissolved or suspended contaminants in aqueous waste streams.
Generally, WAO is applicable for treating certain organic-containing media
that are too toxic for biological remediation and too dilute to incinerate
economically (Surprenant, 1988). Pressure, temperature, and time are
controlled to achieve desired reductions in contaminant levels.
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Ai_r Stripping

Air stripping, a physical treatment method, consists of the mass transfer of a

volatile chemical from a liquid phase to air by bringing a flow of air 1in

contact with the liquid. Air strippers come in a variety of configurations,
but the basic principle behind their operation is the same for each type.

The most common configuration in ground water treatment is the countercurrent
packed tower, in which .contaminated water is trickled downward over rings,
spheres, or other types of packing material in a stainless steel, fiberglass,
or PVC cylinder. Clean air is blown upward through the tower, volatilizing
contaminants and exhausting them out the top. Air stripping is effective with
contaminants exhibiting high Henry's law constants, which relate equilibrium
concentrations of a chemical compound in liquid and gas phases. Removal
efficiencies can vary widely depending on types of contaminant, -influent
concentrations, stripper design, temperature, and a number of other factors.
However, a properly designed and operated air stripper can be expected to
achieve greater than 95% removal efficiency for contaminants (Canter, et al.,
1986).

Emission controls on the stripping column are often required to collect
exhausted contaminants. Although this reduces the simplicity of the system,

* small carbon adsorﬁtion units can be connected to the gaseous outflow to

capture contaminants. Environmental effects of exhausted contaminants are
probably minimal, since most volatile organic compounds have atmospheric
half-lives (time to degrade 50% of the contaminant) on the order of minutes or
hours (Cuppitt, 1980).

- Steam Stripping

Steam stripping differs from air stripping by the injection of steam, as
opposed to air, into a tray or packed distillation column in order to remove
volatile organic. chemicals from waste streams. This type of process option 1is
most effectively applied to aqueous solutions for the removal of wvolatile
organic compounds that are immiscible in water. Steam stripping is more
economical and effective than air stripping for treating wastes with high
concentrations of volatiles and wastes with contaminants which have a low
volatility (Surprenant, 1988). In regard to the specific treatment process,
the waste stream enters near the top of the column and then flows by gravity
countercurrent to the steam. As the waste stream passes down through the
column, volatile compounds within the waste stream are lost to . the
steam/organic vapor stream rising from the bottom of the column. The
concentration of volatile compounds in the waste stream reaches a minimum at
the bottom of the column. The overhead vapor is condensed as ‘it exits the
column and the condensate is then decanted to achieve water/solvent separation.

Carbon Adsorption

One of the most frequently applied technologies for the removal of low
concentrations of organics from waste streams is carbon adsorption. The
process consists of bringing contaminated ground water in contact with a bed
of granular activated carbon (GAC), where contaminants are held by physical
and/or chemical forces on the activated surface of the carbon itself. - The
system is usually configured as one or several columns in series which are



filled with activated carbon. Carbon adsorption is effective with a wide
variety of organic contaminants, but the performance of the process can be
influenced by pH, the adsorptive capacity of the carbon, and temperature.
Removal efficiencies of greater than 99% can be expected (Canter, et al.,
1986) . ’

- Spent activated carbon (carbon which has reached its adsorption capacity) must
be regenerated through the application of heat. This usually entails removal
of carbon from the unit for regeneration at an off-site incinerator.
" Operation of units in series prevents shutoff of the entire system during
regeneration. _ '

Resin Adsorption

Resin adsorption represents another physical treatment option for the removal
of organic contaminants from aqueous waste streams. The operation of resin
adsorption is similar to that of carbon adsorption. Specifically, organic
molecules  contacting the resin surface are held on the surface by physical
forces and are subsequently removed during the resin regeneration cycle. Even
though the process operation of resin adsorption is similar to carbon
adsorption, many aspects of the two technologies differ. For example, the
bonding forces in resin adsorption are usually weaker than those encountered
in granulated activated carbon adsorption and therefore, resins may be
regenerated chemically rather than thermally, as carbon adsorption systems
must be regenerated. Resins generally have a lower adsorption capacity than
carbon. Resin adsorption is most practical for treatment of colored -organic
wastes, when material recovery is practical, where selective adsorption is

desired, where low leakage rates are required, where carbon regeneration is

not practical and where the wastestream contains high levels of dissolved
inorganic solids (Berkowitz, et al., 1978). ' ’

Reverse Osmosis

‘Osmosis is the spontaneous flow of solvent (e.g., water) from a dilute
solution through a semipermeable membrane (impurities or solute permeates at a
much slower rate) to a more concentrated solution. Reverse osmosis is the
application of sufficient pressure to the concentrated solution to overcome
the osmotic pressure and force the net flow of water through the membrane
- toward the dilute phase. This allows the concentration of solute (impurities)
to be built up in a circulating system on one side of the membrane while
relatively pure water is transported through the membrane. Ions and small
molecules in true solution can be separated from water by this technique.

In the treatment of hazardous waste streams, the use of reverse osmosis 1is
primarily limited to polishing 1low flow streams containing highly toxic
contaminants. In general, good removal can be expected for high molecular
weight organics and charged anions and cations. Multivalent ions are treated
more effectively than are univalent ions. However, reverse osmosis units are
subject to chemical attack, fouling, and plugging. Pretreatment requirements
can be expensive. Wastewater must be pretreated to remove oxidizing materials
such as iron and manganese salts, to filter out particulates, adjust pH, and
to remove o0il, grease, and other film forms.

The most critical design consideration applicable to reverse osmosis
technology is the design of the semipermeable membrane. Membranes are usually
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fabricated in flat sheets or tubular forms and are assembled into modules.
The most common materials used are cellulose acetate and other polymers such
as polyamides and polyether-polysulphone.

Ultraviolet (UV) Oxidation

UV oxidation is a chemical process which utilizes an oxidant in combination
with ultraviolet radiation to treat specific waste streams containing phenols,
cyanides, chlorinated hydrocarbons, organic sulfur compounds, and other
rapidly oxidized organics. This process option transforms the contaminants
into a less hazardous form. When reactions are carried to completion,
halogenated compounds are converted to carbon dioxide, water, and residual
halides. Treatment data indicate that destruction of organic contaminants to
non-detectable levels is achieved within minutes (Hager, et al., 1987).

Dehalogenation

Dehalégenation is a chemical treatment process whereby a chemical agent 1is
mixed with the waste. stream to remove halogen atoms from chlorinated
hydrocarbons. Dehalogenation is primarily used to treat PCB transformer
oils. Dehalogenation, however, does not treat non—-chlorinated hydrocarbons.

Ion Exchange -

Ion exchange is a process whereby the toxic ions are removed from the aqueous
phase by being exchanged with relatively harmless ions held by the ion
exchange material. Ion exchange is a well established technology for removal
of heavy metals and hazardous anions from dilute solutions. Ion exchange can
be expected to perform well for these applications when fed wastes of variable
composition, provided the system's effluent is continually monitored to

determine when the resin bed exhaustion has occurred. However, the

reliability of ion exchange is markedly affected by the presence of suspended
solids.

Ion exchange systems are commercially available from a number of vendors. The
units are relatively compact and are not energy intensive. Although exchange
columns can be operated manually or automatically, manual operation is better
suited for hazardous waste site applications because of the diversity of
wastes encountered. In addition, use of several exchange columns at a site
can provide considerable flexibility. :

Precipitation

Precipitation is a physiochemical process whereby some or all of a substance
in solution is transformed into.a solid phase. It is based on alteration of

the chemical equilibrium relationships affecting the solubility of inorganic

species. Removal of metals as hydroxides or sulfides is the most common

- precipitation application in wastewater treatment. Generally, lime or sodium

sulfide is added to the wastewater in a rapid mixing tank along with
flocculating agents. The wastewater flows to a flocculating chamber in which
adequate mixing and retention time is provided for agglomeration of
precipitate particles. Agglomerated particles are separated from the liquid
phase by settling in a sedimentation chamber, and/or by other physical
processes such as filtration.
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Membrane Microfiltration

Membrane microfiltration involves the use of an automatic pressure filter in
which the filter material has tiny openings (0.10 microns or 1 ten-millionth
of a meter) which allow for the filtration of particles normally not separated

from the wastestream - using standard filtration processes. Membrane -

microfiltration is most applicable to hazardous waste suspensions, ground
water contaminated with heavy metals, landfill leachate -and process
wastewaters containing uranium (U.S. EPA, 1991).

Filtration

Filtration is a type of physical separation of a solid material based on
particle size. As commonly employed in ground water treatment, filtration
involves the separation of suspended solids, primarily silt, from the influent
stream. Filters generally work on the same principal as a domestic vacuum
cleaner whereby particles are intercepted in a fabric. Fabric size, particle
size, and density differences each play a role in the proper selection of a
filtration device.

Electrochemical

Electrochemical treatment provides treatment of inorganic contaminants.
Contaminated water passes through an electrochemical cell where ferrous ions,
hydroxide ions and hydrogen are produced. The ferrous ions act as reducing
agents for oxidized heavy metals and also react with the hydroxide ions,
forming iron hydroxides and metal hydroxides. The metal hydroxides are
removed by adsorption onto the iron hydroxide precipitate that is formed
(Hazardous Waste Consultant, 1991). :

Air Sparging

~Air sparging involves the injection of air into special air injection wells.
The air then "bubbles" up through the saturated subsurface soils into the
unsaturated zone. As the air passes through the contaminated ground water in
the saturated =zone, it strips volatile organic contaminants from the ground
water. The contaminants enter the vapor phase of the unsaturated zone and are
then removed using conventional vapor extraction technology. This technology
has not been widely proven and its effectiveness in treating contaminated
ground water is not well demonstrated.

Discharge to Ground Water

Treaﬁed ground water can be subsequently discharged to ground water using
recharge basins, infiltration galleries or reinjection wells. The technology
selected for recharge is dependent on site- specific considerations such as

available space, ‘extent of contamination, and hydrogeology. Ground water
recharge systems can provide an added element of hydraulic control to ground
water extraction systems. Typically recharge systems can be subject to

clogging or other operational problems and must be closely monitored.
Compliance with ground water discharge regulations must also be maintained.
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Discharge to Surface Water

‘Treated ground water can also be discharged to a surface water body. This

technology is typically easy to implement, given a surface water body 1is
nearby. It requires compliance with NPDES requirements.

Discharge to Sanitary Sewer/POTW

If available nearby, discharge of treated or untreated ground water to a
sanitary sewer for subsequent treatment at a Publicly Owned Treatment Works
(POTW) is a possible alternative. Many POTWs have regulations prohibiting
discharges of ground water to the treatment system and special approval for
such a discharge may be required. The POTW may also require pretreatment of
the wastestream prior to acceptance. '

Building Demolition

Building demolition, a removal technology, provides a means to pemanehtly
remove contaminated surfaces to a licensed off-site landfill or treatment

~ facility. Demolished building surfaces need to be sampled and analyzed prior

to off-site disposal in order to properly characterize the waste and to
determine associated disposal/treatment requirements. In addition,
confirmatory sampling must be conducted to assure that all areas of
contamination have been addressed.

Scarification

In this surface removal process, a scarifier tool consisting of pneumatically
operated piston heads strike the contaminated surface, causing the concrete to
chip off. Scarification is capable of removing contaminated surfaces to a
depth of 2.5 cm. This technique is suitable for application in large open
areas and small areas.

Grit Blasting

Grit blasting represents another type of surface removal technique in which an
abrasive material is sprayed under high pressure for the removal of
contaminated surface layers from a building or structure. This technique is
used extensively throughout the industry to remove paint and contaminants near
building surfaces. However, grit blasting is effective only as a ‘surface
treatment.

Drilling and Spalling

This surface removal technique consists of drilling holes into the concrete
surface and then inserting a spalling bit to hydraulically spread and spall
the contaminated surface. Greater penetration and, therefore, deeper removal
of contaminated surfaces represents an advantage of this technique'over other
surface removal techniques. However, drilling ‘and spalling is not suitable
for hard-to-reach areas such as behind pipes and equipment and is applicable
to concrete only (not concrete block).
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Sealing

Sealing is the application of a material that penetrates a porous surface and
immobilizes contaminants in-place. Contaminants are stabilized in-situ with
no hazardous wastes generated. Although it 1is believed to act more like a
barrier than a detoxifier, a manufacturer has provided evidence indicating
that its sealant may facilitate chemical degradatidn(l).- The effectiveness of
sealants as a permanent barrier has not yet been established. '

Encapsulation

In ‘an encapsulation process, contaminants or contaminated structures are
physically separated from building occupants and the ambient environment by a
-barrier. Acting as an impenetrable- shield, a barrier keeps contaminants
inside and away from clean areas, thereby alleviating the hazard. However,
encapsulated structures are usually rendered inaccessible or inoperable .since
they are physically sealed off by the barrier or enclosure.

Solvent Washing

In this decontamination process, an organic solvent is circulated across the
surface of a building to solubilize contaminants. Spent solvent is either
thermally or chemically treated to remove contaminants and recycled if no
degradation of the solvent occurs during treatment. The solvent washing
removal system's applicability and its corresponding efficiency are dependent
on the solvent-contaminant match. It should be noted that penetration of the
solvent into the material matrix, followed by outward diffusion, may require a
long period of time. :

Acid Etching

Acid is applied to a contaminated surface to promote corrosion and removal of
the surface layer. Thermal or chemical treatment of the removed material may
be required to destroy the contaminant before disposal. Acid may cause
decomposition of the contaminant as it is removed from the surface. This
technique is applicable primarily to contaminants on mild steel and wood
surfaces. Acid etching 1is only a surface treatment and is not effective on
subsurface contamination of building materials.
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APPENDIX C.

GROUP I SITES (SITES 05, 06 AND 13)
PRELIMINARY COST ESTIMATES



ALTERNATIVE |-2
FENCING AND MAINTENANCE
SITEO5 (T RANSFORMER OIL DISPOSAL AREA) AND SITE 13 (DISPOSAL AREA NORTHWEST)

CAPITAL COST — DIRECT
Site Use Restrictions - : '
— Chain Link , 9 gauge wire, 20011t $13.50 1992 2 1.000 $13.50 $29,700.00

aluminized steel, 6’ high _

— Gate (3 ft wide — Site 05) 1 each $235.00 1992 2 1.000 $235.00 $235.00

— Gate (12 ft wide — Site 13) 1 each $720.00 1992 2 1.000 $720.00 $720.00

— Waming Signs 22 each $42.00 1992 : 2 1.000 $42.00 $924.00
Total Direct Capital Cost - » ' $31,579.00
CAPTAL COST — INDIRECT
Engineering and Design (10 %) ' A 1 : $3,157.90
Legal and Administrative (4%) | | | 1 '  $1,263.16
TOTAL CAPITAL COSTS $36,000.06
OPERATION AND MAINTENANCE COSTS -

— Site Fence Maintenance 1 each $100.00 1988 4 1.119 $111.90 $111.90 30 - $1,720.13
TOTAL NET PRESENT VALUE OF O & M | | | $1,720.13
SUBTOTAL COST - : - $37,720.19
CONTINGENCY (20%) : $7,544.04

TOTAL PRESENT VALUE COST FOR FENCING - ' ' ' ' $45,264.22

(1) — Calculated based on 5% interest rate.



SITE 05 (T RANSFORMER OIL DISPOSAL AREA) AND SITE 13 (DISPOSAL AREA NOR'IHWEST)

SOIL CAP
OPTION A

ALTERNATIVE |-3

CAPITAL COST — DIRECT

Site Preparation

— Clear Vegetation and
Brush (Site 05 only)

Cap

-~ 2 Soil Layer

— 1' Sand Layer

- Seed, Fertilizer, Mulch

— Health & Safety (17%)

Equipment Decontamination

— Rental of Steam Cleaner

—~ Construction of Decon Pit
Excavate Pit

— Polyethylene Tarpaulin

Dust Control
— Water Tank Sprayer

Total Direct Capital Cost

- — Disposal (Tanker Truck) -

0.5 acres

4,800 cu.yd.
2,400 cu.yd.

64 msf -

1 month

15 cu.yd.

400 sq. ft.
1 each

1 month

$3,825.00
- $12.93

$22.00
$44.00

$400.00

$2.94

$0.32
$1,000.00

$1,975.00

1992
1992
1992
1992
1992

1992

- 1992

1992

1992

1.000

1.000
1.000
1.000

©.1.000

-1.000

1.000
1.000

1.000

$3,825.00

$12.93
$22.00
$44.00

$400.00

$2.94
$0.32

$1,000.00 .

$1,975.00

$1,912.50

$62,064.00
$52,800.00

$2,816.00
$20,005.60

$400.00

$44.10
$128.00
$1,000.00

$1,975.00

$143,145.20

CAPITAL COST - INDIRECT

Engineering and Design (10 %)
Legal and Administrative (4%)

$14,314.52 |
$5,725.81

TOTAL CAPITAL COSTS

$163,185.53

OPERATION AND MAINTENANCE COSTS

Cap Operation and Maintenance

— Annual Inspection $279.75

$279.75 30 $4,300.32

1 each $250.00 1988 3 1.119°

— Repairs (per year)

1 each

$500.00 1988 3 “1.119

TOTAL NET PRESENT VALUEOFO & M

$559.50

$559.50 30

$8,600.63

_$12,900.95

SUBTOTAL COST
CONTINGENCY (20%)
TOTAL PRESENT VALUE COST FOR SOIL CAPPING

$176,086.48
$35,217.30
$211,303.77

(1) - Calculated based on 5% interest rate.




SITE 05 (TRANSFORMER OIL DISPOSAL AREA) AND SITE 13 (

ALTERNATIVE 1-3
SOIL CAP
OPTION B

DISPOSAL AREA NORTHWEST)

CAPITAL COST — DIRECT

Site Preparation

— No Preparation Necessary

Cap

- 2 Soil Layer

— 1" Sand Layer

— Seed, Fertilizer, Mulch

—~ Health & Safety (17%)

Equipment Decontamination

— Rental of Steam Cleaner

— Construction of Decon Pit
Excavate Pit

— Polyethylene Tarpaulin

~ Disposal (Tanker Truck)

— Water Tank Sprayer

Total Direct Capital Cost

Dust Control C

3,300 cu.yd.
1,650 cu. yd.

43 mst

1 month

15 cu.yd.
400 sq. fi. .

1 each

1 month

$12.93
$22.00
$44.00

$400.00
$2.94
$0.32
$1,000,00

$1,975.00

1992
1992
1992

NNN

1992 2
1992 2
1992 2
1992 13

1992 2

1.000
1.000

1.000

1.000
1.000
1.000
1.000

1.000

$12.93
$22.00
$44.00

$400.00
$2.94
$0.32
$1,000.00

$1,975.00

$42,669.00
$36,300.00

$1,892.00
$13,746.37

$400.00
$44.10
$128.00
$1,000.00
$1,975.00

$98,154.47

{CAPITAL COST — INDIRECT

Engineering and Design (10 %)
Legal and Administrative (4%)

$9,815.45
-$3,926.18

TOTAL CAPITAL COSTS

$111,896.10

OPERATION AND MAINTENANCE COSTS

— Annual Inspection
— Repairs (per year)

Cap Operation and Maintenance

TOTAL NET PRESENT VALUEOFO & M

1 each
1 each

$250.00
$500.00

1988 3
1988 3

1.119
1.119

$279.75
$559.50

$279.75 30
$559.50 30

'$4,300.32
$8,600.63

$12,900.95

SUBTOTAL COST
CONTINGENCY (20%)

TOTAL PRESENT VALUE COST FOR SOIL CAPPING

$124,797.05
$24,959.41
$149,756.46

(1) — Calculated based on 5% interest rate.




ALTERNATIVE 1-4, OPTION A
SOIL EXCAVATION AND OFF — SITE DISPOSAL AT NON-HAZARDOUS WASTE LANDFILL/OFF SITE INCINERATION
SCENARIO 1
SITE 05 TRANSFORMER OIL DISPOSAL AREA) AND SITE 13 (DISPOSAL AREA NORTHWEST) .

CAPITAL COST — DIRECT
Site Preparation
— Clear Vegetation and

Brush (Site 05 only) 0.5 acres $3,825.00 1992 - 2 1.000 $3,825.00 . $1,91250
Soil Excavation i
~Mob/Demob 1time - $345.00 1992 . 2 1.000 $345.00 $345.00
— Excavation with Backhoe 4,800 cu. yd. $2.89 1992 2 1.000 $2.89 $13,872.00
(2 1/2 cu. yd. buckst) : : .
- —Health & Safety (17%) ' $2,358.24
Equipment Decontamination . ' . : .
— Rental of Steam Cleaner 1 month $400.00 1992 2 1.000 $400.00 . $400.00
— Construction of Decon Pit » : , -
Excavate Pit _ 15 cu. yd. $2.94 1992 2 1.000 $2.94 $44.10
— Polyethylene Tarpaulin - 400 sq. ft. $0.32 - 1992 2 1.000 $0.32 $128.00
Dust Control _ ' i )
— Water Tank Sprayer 1 month - $1,975.00 1992 2 1.000 - $1,975.00 $1,975.00
Treatment -

— Handling, Transport and Disposal of

Disposal of Excavated Soil to a _ .

Hazardous Waste Landfill 6,450 tons $400.00 1992 21 1.000 $400.00 $2,580,000.00
- Handling, Transport and : : : ’

Disposal of Excavated Soil to , :
an Incinerator 750 tons $3,160.00 1992 ’ 1.000 $3,160.00 $2,370,000.00

Clean Common Earth Backfill : ' : . T

(including loading, transportation, ' _ ‘

and compaction) 4,800 cu. yd. $11.34 1992 2 1.000 $11.34  $54,432.00
Seed, Fertilizer, and Muich 65 msf $44.00 1992 2 1.000 $44.00 $2,860.00
Total Direct Capital Costs ' ‘ $5,028,326.84
CAPITAL COST — INDIRECT v
Engineering and Design (10 %) - 1 $502,832.68
Legal and Administrative (4%) _ 1 : $201,133.07
TOTAL CAPITAL COSTS A $5,732,292.60
CONTINGENCY (20%) | ) $1,146,458.52

TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL _ $6,878,751.12

(1) — Calculated based on 5% interest rate.



ALTERNATIVE 1-4, OPTION A
SOIL EXCAVATION AND OFF SITE DISPOSAL AT NON-HAZARDOUS WASTE LANDFILL/OFF SITE INCINERATION
SCENARIO 2
SITE 05 (TRANSFORMER OIL DISPOSAL AREA) AND SITE 13 (DISPOSAL AREA NORTHWEST)

CAPITAL COST ~ DIRECT

Site Preparation

~ No Preparation Necessary

Soil Excavation : - _ :
—Mob/Demob . 1 time $345.00 1992 2 1.000 $345.00 $345.00

—Excavation with Backhoe 3,300 cu. yd. $2.89 1992- 2. 1.000 $2.89 $9,537.00
(2 1/2 cu. yd. bucket) : _ ‘

—Health & Safety (17%) } $1,621.29
Equipment Decontamination ‘ -

— Rental of Steam Cleaner 1 month $400.00 1992 2 1.000 $400.00 -~ $400.00

— Construction of Decon.Pit . o

Excavate Pit ' 16 cu.yd. $2.94 1992 2 1.000 $2.94 $44.10

—~ Polyethylene Tarpaulin . 400 sq. ft. $0.32 . . 1992 2 1.000 $0.32 $128.00
Dust Control : ' v

— Water Tank Sprayer 1 month = $1,975.00 1992 2 1.000 $1,975.00 $1,975.00
Treatment : ‘

- Handling, Transport and
Disposal of Excavated Soll to , ' : ,
a Hazardous Waste Landfill 4,200 tons $400.00 1992 21 1.000 $400.00 $1,680,000.00

— Handling, Transport and : _ .
Disposal of Excavated Soil to 750 tons $3,160.00 1992 22 1.000 $3,160.00 $2,370,000.00

an Incinerator ' ) -
Clean Common Earth Backfill :

(including loading, transportation, : :

and compaction) 3,300 cu. yd. $11.34 1992 2 1.000 $11.34 $37,422.00

| Seed, Fertilizer, and Muich - 45 mst $44.00 1992 - 2 1.000 $44.00 $1,980.00
Total Direct Capital Costs | : ' $4,103,452.39|
CAPITALCOST — INDIRECT :
Engineering and Design (10 %) 1 ' $410,345.24
Legal and Administrative (4%) : 1 ‘ ' $164,138.10
[ TOTAL CAPITAL COSTS : $4.677.935,
CONTINGENCY (20%) ' ' $935,587.14

TOTAL PRESENT VALUE COST FOR SOIL. EXCAVATION AND DISPOSAL $5,613,522.87

(1) — Calculated based on 5% interest rate.



ALTERNATIVE I-4, OPTION B
ROTARY KILN INCINERATION OF SOIL
SCENARIO 1
. SITE 05 (TRANSFORMER OIL DISPOSAL AREA)-AND SITE 13 (DISPOSAL AREA NORTHWEST)

CAPITAL COST — DIRECT
Site Preparation

— Clear Vegetation and ‘ :
Brush (Site 05 only) 0.5 acres $3,825.00 1992 2 1.000 $3,825.00 $1,912.50

Soil Excavation :

—Mob/Demob 1 time $345.00 1992 2 1.000 $345.00 $345.00

— Excavation with Backhoe 4,800 cu. yd. $2.89 1992 2 - 1.000 $2.89 $13,872.00

{2 1/2 cu. yd. bucket) S ,

—~Health & Safety (17%) : : ' $2,358.24
Equipment Decontamination '

— Rental of Steam Cleaner 1 month $400.00 1992 2 1.000 $400.00 $400.00

— Construction of Decon Pit 4 : ‘

Excavate Pit - 15 cu.yd. $2.94 1992 2 1.000 $2.94 $44.10

- Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Dust Control . :

— Water Tank Sprayer 1 month ~ $1,975.00 1992 2 1.000 $1,975.00 $1,975.00
Treatment . : '

—Transportable Rotary Kiln
(Including loading, transportation,

and compaction) 7,200 tons $400.00 1989 9 1.098 °  $439.20 $3,162,240.00
—~Transport of Site 05 Soll to '
Site 13 for Incineration 1,650 tons $2.11 1992 2 1.000 $2.11 $3,481.50
— TCLP Analysis of Ash , 5 samples  $1,440.00 1991 20 1.046 $1,506.24 $7,531.20
| Ash Disposal : : ‘
— Placement of Ash 4,800 cu. yd. $1.34 1992 2 1.000 $1.34 $6,432.00
- 6" Topsoil 65 msf $405.00 - 1992 2 1.000 $405.00 $26,325.00
— Seed, Fertilizer, and Mulch 65 msf $44.00 1992 2 1.000 $44.00 $2,860.00
Total Direct Capital Costs - $3,229,904.54-
CAPITAL COST — INDIRECT , _
Engineering and Design (15 %) : 1 . ’ $484,485.68
Legal and Administrative (5%) : 1 _ $161,495.23
TOTAL CAPITAL COSTS : ' . $3,875,885.45
CONTINGENCY (20%) " - $775,177.09|
TOTAL PRESENT VALUE COST FOR ON-SITE INCINERATION : ' $4,651,062.54

(1) — Caiculated based on 5% interest rate.



ALTERNATIVE -4, OPTION B
ROTARY KILN INCINERATION OF SOIL
SCENARIO 2
SITE 05 (TRANSFORMER OIL DISPOSAL AREA) AND SITE 13 (DISPOSAL AREA NORTHWEST)

CAPITALCOST - DlRECT
Site Preparation
— No Preparation Necessary
Soil Excavation ,
—Mob/Demob . 1 time $345.00 1992
—Excavation with Backhoe 3,300 cu. yd. $2.89 1992
(2 1/2 cu. yd. bucket) :
—Health & Safety (17%) ' ~ - $1,621.29
Equipment Decontamination '
- Rental of Steam Cleaner , 1 month $400.00 - 1992 . 2 1.000 $400.00 $400.00
— Construction of Decon Pit .
* Excavate Pit 15 cu. yd. $2.94 1992 _ 2 1.000 $2.94 $44.10
— Polyethylene Tarpaulin 400 sq. ft. $0.32 ©1992 2 1.000 A $0.32 $128.00
Dust Control : . " .
- Water Tank Sprayer 1 month $1,975.00 1992 2 1.000 $1,975.00 $1,975.00
| Treatment ' ' ' '
- Transportable Rotary Kiln
(including loading, transportation, . _ :
and compaction) 5,000 tons . $400.00 1989 9 1.098 $439.20  $2,196,000.00
— TCLP Analysis of Ash 3 samples  $1,440.00 1991 20 1.046 $1,506.24 $4,518.72
Ash Disposal
- Placement of Ash - - 3,300 cu. yd. $1.34 1992 2 1.000 $1.34 $4,422.00
- 6" Topsoll - 45 msf $405.00 1992 2 1.000 $405.00 $18,225.00
— Seed, Fertilizer, and Mulch 45 msf $44.00 1992 2 1.000 $44.00 $1,980.00

1.000 $345.00 $345.00
1.000 $2.89 $9,537.00

NN

Total Direct Capital Costs - ~ . $2.239,196.11

CAPITAL COST — INDIRECT ’ ) . .
Engineering and Design (15%) _ 1 . $335,879.42
Legal and Administrative (5%) , : 1 $111,959.81

TOTAL CAPITALCOSTS . $2,687.035.33

CONTINGENCY (20%) : ' : ‘ $537,407.07
TOTAL PRESENT VALUE COST FOR ON—SITE INCINERATION ‘ . : $3,224,442.40

(1) - Calculated based on 5% interest rate.



ALTERNATIVE 1-4, OPTION C .
. SOIL EXCAVATION AND ON-SITE DEHALOGENATION
SITE 13 (DISPOSAL AREA NORHTWEST)

CAPITAL COST — DIRECT

Soil Excavation : . ' '
~Mob/Demob ’ "1 time $345.00 1992 2. 1.000 $345.00 . .$345.00

— Excavation with Backhos 3,300 cu. yd. $2.89 1992 2 1.000 $2.89 $9,537.00
(2 1/2 cu. yd. bucket) ' : . : _
—Health & Safety (17%) ‘ $1,621.29
Equipment Decontamination
— Rental of Steam Cleaner ' 1 month $400.00 1992 2 1.000 $400.00 $400.00
~ Construction of Decon Pit
Excavate Pit : 15 cu. yd. $2.94 1992 2 1.000 : $2.94 $44.10
~ Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Dust Control - ' : i
— Water Tank Sprayer 1 month .$1,975.00 1992 2 1.000 $1,975.00 $1,975.00
Treatment : ' :

— Transportable Dechlorination Unit
(Including loading, transportation,

and treatment) . 5,000 tons - . $250.00 1992 24 1.000 $250.00 $1,250,000.00

Confirmatory Sampling & Analysis : . '

— Soll Sampling 10 samples $200.00 1991 5 1.046 $209.20 $2,092.00

— TCL Pest/PCB 10 samples $350.00 . 1992 . 10 1.000 $350.00 $3,500.00

Cleaned Soil Disposal ' :

— Placement of Soll 3,300 cu. yd. $1.34 1992 2 1.000 $1.34 $4,422.00

— Seed, Fertilizer, and Mulch 45 mst $44.00 1992 2 . 1.000 $44.00 $1,980.00
Total Direct Capital Costs , ’ $1,276,044.39
CAPITAL COST — INDIRECT . :

Engineering and Design (15%) ‘ , , 1 A $191,406.66
Legal and Administrative (5%) 4 1 $63,802.22
TOTAL CAPITAL COSTS $1,531,253.27
CONTINGENCY (20%) . ‘ $306,250.65

TOTAL PRESENT VALUE COST FOR ON—SITE DEHALOGENATION _ v ' $1,837,503.92 |

(1) — Calculated based on 5% interest rate.
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26.

COST REFERENCES

Remedial Action Costing Proc dures Manual; JRB Associates;
October 1987.
Means Site Work & Landscape Cost Data; 1992.

.Waste Age; March 1988.

Compendium of Costs of Remedial Technologies at Hazardous
Waste Sites; Env1ronmental Law Institute; October 1987;
EPA/600/2- 87/08 E

TRC Environmental Consultants, Inc.; 1991;

Empire Soils Investigations Inc.; Division of Huntingdon;
June 1992.

Grundfos Pumps Corp; May 1989.

Compendium of Costs of Remedial Technologies at Hazardous
Waste Sites; Environemntal Law Institute; September 1983.
Pollution Engineering; November 1989.

Personal Communication; Weston Analytics; September 1992.
Clean Harbors; February 1991. '

Remedial Action at Waste Disposal Sites; October 1985;
EPA/625/6-85/006.

Personal Communication; DuPont Environmental Treatment;
September 1992. , .

Personal Communication; American Waste Services; September
1992, '

Geraghty & Miller, Inc.; December 1991.

Personal Communication; Burllngton Environmental; September
1992.

TRC Environmental Corporation; September 1992.

U.S. Environmental Engineering; September 1992.

Delta Cooling Towers, Inc.; September 1992.

Compuchem Analytical Laboratories, November 1991.
Personal Communication; Envirosafe Serv1ces of America,
Inc.; July 1992.

Rollins Environmental; September 1992

TRC Environmental Corporatlon, October 1992.

U.S. EPA; Risk Reduction Englneerlng Laboratory; November
1992.

Palmer, S.A.K., et al., 1988. Metal[Cyanlde Contalnlng

‘Wastes Treatment Technologies, Noyes Data Corporation.

Personal Communication; ENPRO Env1ronmental Professionals,
Inc., December 18, 1992.
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ALTERNATIVE -2
FENCING AND MAINTENANCE
SITE 08 — DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST — DIRECT
Site Use Restrictions

— Chain Link , 9 gauge wire, . 140 |. ft. $13.50 1992 2 1.000 $13.50 $1,890.00
aluminized steel, 6’ high _

— Gate (3 ft wide) 1 each $235.00 1992 2 1.000 $235.00 $235.00 -

— Warmning Signs 4 each $42.00 1992 .2 1.000 $42.00 $168.00
Total Direct Capital Cost ) | 2,293.00
CAPITAL COST — INDIRECT .
Engineering and Design (10 %) ' 1 ' - $229.30
Legal and Administrative (4%) : 1 : ' $91.72
TOTAL CAPITAL COSTS ‘ ~ - : - ] ~___$2614.02
OPERATION AND MAINTENANCE COSTS _ .

— Site Fence Maintenance , 1 each $50.00 1988 4 1.119 $55.95 $55.95 30 $860.06
TOTAL NET PRESENT VALUE OF O &M . $860.06
SUBTOTAL COST . A . A ' $3,474.08
CONTINGENCY (20%) : c ‘ $694.82
TOTAL PRESENT VALUE COST FOR FENCI'NG _ o _ ' $4,168.90

(1) — Calculated based on 5% interest rate.



ALTERNATIVE I1-3 ,
SOIL CAP
SITE08 — DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST — DIRECT
Site Preparation =

— No Preparation Necessary
Cap A ' ' ]

-~ 2 Solil Layer ' 185 cu.yd. $12.93 1992 2 1.000 $12.93 $2,392.05

— Seed, Fertilizer, Mulch - 2.5 msf $44.00 1992 2 1.000 $44.00 $110.00
Equipment Decontamination _ -

- Rental of Steam Cleaner 1 week $135.00 ©1992 2 1.000 $135.00 $135.00

- Construction of Decon Pit '

Excavate Pit 15 cu.yd. $2.94 1992 2 1.000 $2.94 $44.10
Polyethylene Tarpaulin ‘ A 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00

Total Direct Capital Cost ' - $2,809.15
CAPITALCOST - INDIRECT : ' ’
Englineering and Design (10 %) ' 1 . $280.92
Legal and Administrative (4%) 1 : ' . $112.37
TOTAL CAPITAL COSTS i : $3,202.43
OPERATION AND MAINTENANCE COSTS :

— Annual Inspection 1 each $50.00 1988 3 1118 $55.95 $55.95 30 $860.06
— Repairs (per year) 1 each $100.00 1988 | 3 1.119 $111.90 $111.90 30 $1,720.13
TOTAL NET PRESENT VALUE OF O & M : . $2,580.19
SUBTOTAL COST : $5,782.62
CONTINGENCY (20%) ‘ $1,156.52
TOTAL PRESENT VALUE COST FOR SOIL CAPPING ' $6,939.15

(1) — Calculated based on 5% interest rate.
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ALTERNATIVE lI-4, OPTION A
SOIL EXCAVATION AND OFF—SITE DISPOSAL AT NON—-HAZARDOUS WASTE LANDFILL
SCENARIO 1 '
SITE 08.— DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST -~ DIRECT :
~Mob/Demob 1 time $345.00 . 1992 2 1.000 $345.00 $345.00

~Excavation with Backhoe ' 185 cu. yd. $2.89 - 1992 2 1.000 $2.89 '$534.65 .
(2 1/2 cu. yd. bucket)

Equipment Decontamination , , :
— Rental of Steam Cleaner 1 week $135.00 1992 2 1.000 $135.00 $135.00

— Construction of Decon Pit
Excavate Pit 15 cu.yd. $2.94 1992 2 1.000 - %294 $44.10
— Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 C2 1.000 $0.32 $128.00
Dust Control : : _ ‘

— Water Tank Sprayer 1 week $640.00 1992 2 1.000 $640.00 $640.00
Treatment . ’ ' ' . : v
—Transport and Disposal of 278 tons . $72.00 1991 14 1.046 $75.31 $20,899.08

Excavated Soil to Non-Hazardous ‘
. Waste Site , o
Clean Common Earth Backfill 185 cu. yd. $11.34 1992 2 1.000 $11.34 $2,097.90

(including loading, transportation,
and compaction) , o L :
Seed, Fertilizer, Muich ' 2.5 mst $44.00 1992 2 1.000 $44.00 $110.00

Total Direct Capital Costs . $24,93373
CAPITAL COST — INDIRECT :

Engineering and Design (10 %) 1 ' ' ' $2,493.37
Legal and Administrative (4%) ) _ 1 $997.35
TOTAL CAPITAL COSTS $28,424 45
CONTINGENCY (20%) 8568489

TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL ' v $34,109.34

(1) — Calculated based on 5% interest rate.



. ALTERNATIVE 11-4, OPTION A

PCB CONTAMINATED SOIL EXCAVATION AND OFF—SITE DISPOSAL AT NON—HAZARDOUS WASTE LANDFILL
- SCENARIO 2

SITE 08 — DPDO FILM PROCESSING DISPOSAL AREA

n t Osts

CAPITAL COST — DIRECT ‘
-Mob/Demob 1 time $345.00 1992 2 1.000 $345.00 . $345.00

—Excavation with Backhoe 11 cu. yd. $2.89 1992 2  1.000 $2.89 $31.79
(2 1/2 cu. yd. bucket) ' .
Equipment Decontamination

— Rental of Steam Cleaner 1 day $45.00 1992 ' 2 1.000 $45.00 $45.00
— Construction of Decon Pit
Excavate Pit 15 cu. yd.- $2.94 1992 2 1.000 $2.94 $44.10
~ Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Treatment , '
—Transport and Disposal of 17 tons - $72.00 1991 14 1.046 . $75.31 $1,280.30
Excavated Soil to Non—-Hazardous
Waste Site , ' ‘ o
Clean Common Earth Backfill 11 cu.yd. $11.34 1992 2 1.000 $11.34 $124.74

(including loading, transportation,
and compaction)

Total Direct Capital Costs ' $1,998.93
CAPITAL COST — INDIRECT

Engineering and Design (10 %) 1 ‘ . $199.89
Legal and Administrative (4%) 1 . , $79.96
TOTAL CAPITAL COSTS ' $2278.78
CONTINGENCY (20%) ' _ $455.76
TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL , $2,734.54

(1) - Calculated based on 5% interest rate.
.y




. ~ P = . find -~ - - L 4
T .-y s S O Ty e EE R W e ~ - = ~
. - - ~ s — r

ALTERNATIVE II-4,OPTIONA .
PCB CONTAMINATED SOIL EXCAVATION AND OFF —SITE DISPOSAL AT NON-HAZARDOUS
WASTE LANDFILL AND SOIL CAP SITE
-SCENARIO 3
SITE 08 — DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST — DIRECT
Soi Excavation ’ ) ) )
— Mob/Demob 1 time - $345.00 1992
— Excavation with Backhoe 11 cu. yd. $2.89 1992
(2 1/2 cu. yd. bucket)
Equipment Decontamination
— Rental of Steam Cleaner 2 weeks $135.00 1992 2 1.000 $135.00 $270.00
— Construction of Decon Pit
Excavate Pit 15 cu. yd. $2.94 1992 2 1.000 $2.94 $44.10
— Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Dust Control , '
— Water Tank Sprayer 2 weeks $660.00 1992 - 2 1.000 $660.00 $1,320.00
Treatment
— Transport and Disposal of 17 tons $72.00 1991 14 1.046 $75.31 $1,280.30
Excavated Soi to Non—Hazardous
Waste Site : . :
Clean Common Earth Backfill 11 cu. yd. $11.34 1992 2 1.000 $11.34 $124.74
(induding loading, transportation, :
and compaction)
Soi Cap :
— 2' Sofl Layer 185 cu. yd. $12.93 1992 2 1.000 $12.93 $2,392.05
— Seed, Fertilizer, Mulch 2.5 msf "$44.00 1992 2 1.000 $44.00 $110.00

1.000 $345.00 $345.00
1.000 $2.89 $31.79

NN

Total Direct Capitd Costs : : ' . $6,045.98

CAPITAL COST — INDIRECT o
Engineering and Design (10 %) . 1 ’ . $604.60
Legal and Administrative (4%) : ’ 1 ‘ $241.84

TOTAL CAPITAL COSTS ’ $6,892.42

OP ERATION AND MAINTENANCE COSTS
— Annual Inspection 1 each $50.00 1988 3 -1.119 - $55.95 $55.95 30 . $860.06
— Repairs (per year) 1 each $100.00 1988 3 1.119 $111.90 $111.90 30 $1,720.13

TOTAL NET PRESENT VALUE OF O & M ' . ‘ , _ _ $2,580.19

SUBTOTAL COST : : '  $9,472.61
CONTINGENCY (20%) © $1,894.52
TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION, DISPOSAL, AND SOIL CAP : - $11,367.13

(1) — Calculated based on 5% interest rate.



ALTERNATIVE lI-4, OPTION B
SOIL EXCAVATION AND OFF—SITE INCINERATION
- SCENARIO 1
SITE 08 — DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST — DIRECT

— Mob/Demob 1 time $345.00 1992 ) 2 1.000 $345.00 $345.00
— Excavation with Backhoe 185 cu. yd. $2.89 1992 2 1.000 $2.89 - $534.65
(2 1/2 cu. yd. bucket)
Equipment Decontam ination

— Rental of Steam Cleaner 2 weeks $135.00 1992 2 1.000 $135.00 $270.00
— Construction of Decon Pit 2
Excavate Pit 15 cu. yd. $2.94 1992 2 1.000 $2.94 $44.10
Poly ethylene Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Dust Control ) ‘ '
— Water Tank Sprayer 2 weeks $640.00 1992 2 1.000 $640.00 $1,280.00
‘| Treatment

— Handling, Transport, and
Disposal of Excavated Soll to .
an Incinerator 278 tons $3,160.00 1992 22 1.000 $3,160.00 $878,480.00
Clean Common Earth Backfill ' 185 cu. yd. $11.34 1992 2 1.000 $11.34 $2,097.90
(including loading, transportation,
and com paction)

Total Direct Capital Costs ‘ : ' : $883,179.65
CAPITAL COST - INDIRECT

Engineering and Design (10 %) 1 _ $88,317.97
Legal and Administrative (4%) 1 ‘ $35,327.19
TOTAL CAPITAL COSTS : $1,006,824.80
CONTINGENCY (20%) ' ‘ $201,364.96

TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL ‘ _ _ $1,208,189.76

(1) — Calculated based on 5% interest rate.
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. ALTERNATIVE li—4, OPTION B |
PCB CONTAMINATED SOIL EXCAVATION AND OFF—SITE INCINERATION
SCENARIO 2 - |
SITE 08 — DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST — DIRECT
- Mob/Demoab . 1 time $345.00 1992
—~ Excavation with Backhoe 11 cu.yd. $2.89 . - 1992
(2 1/2 cu. yd. bucket)
Equipment Decontam ination S )
— Rental of Steam Cleaner : 1 day $45.00 1992 2 1.000 $45.00 $45.00
— Construction of Decon Pit . . o ' ‘
Excavate Pit : 15 cu.yd. $2.94 1992 2 1.000 $2.94 $44.10
Polyethylense Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Treatment '
— Handling, Transport, and
Disposal of Excavated Soil to ’ .
an Incinerator 17 tons .$3,160.00 1992 22 1.000 $3,160.00 $53,720.00

Clean Common Earth Backfill 11 cu. yd. $11.34 1992 2 1.000 $11.34 $124.74
(including loading, transportation, :
and compaction)

1.000 $345.00 $345.00
1.000 $2.89 $31.79

NN

Total Direct Capital Costs ~ ' - ' $54,438.63

CAPITAL COST — INDIRECT , ,
Engineering and Design (10 %) _ : ' o 1 : $5,443.86
Legal and Administrative (4%) 1 : - $2,177.55

TOTAL CAPITAL COSTS - $62,060.04

CONTINGENCY (20%) _ ’ _ ' $12,412.01
TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL . $74,472.05

(1) — Calculated based on 5% interest rate.



ALTERNATIVE Il -4, OPTION B
PCB CONTAMINATED SOIL EXCAVATION AND OFF —~SITE INCINERATION AND SOIL CAP

SCENARIO 3

‘SITE 08 — DPDO FILM PROCESSING DISPOSAL AREA

CAPITAL COST — DIRECT
- Mob/Demob 1 time $345.00
~ Excavation with Backhoe 11 cu. yd $2.89
{2 1/2 cu. yd buckst)
Equipment Decontamination ,
— Rental of Steam Cieaner 2 weeks $135.00
- Construction of Decon Pit
Excavate Pit 15 cu. yd $2.94
~ Polyethylene Tarpaulin 400 sq ft $0.32
Dust Control ]
— Water Tank Sprayer 2 weeks $660.00
Treatment
— Handling, Transport, and
Disposal of Excavated Sail to
an Incinerator 17 tons  $3,160.00
Clean Common Earth Backfill : 11 cu. yd $11.34
(including loading, transportation, :
and compaction)
Cap
— 2’ Soil Layer ' 185 cu. yd $12.93
— Seed, Fertilizer, Muich - 2.5 mst $44.00

Toftal Direct Capital Costs

1992
1992
1992

1992
1992

1992

1992
1992

1991
1991

1.000

1.000

1.000

1.000
1.000

1.000

1.000
1.000

1.046

$345.00
$2.89
$135.00

$2.94
$0.32.

$660.00

$3,160.00
$11.34

$13.52
$46.02

$345.00
$31.79
$270.00

$44.10
$128.00

$1,320.00

$53,720.00
$124.74

$2,502.08
$115.06

$58,600.77

CAPITAL COST — INDIRECT
Engineering and Design (10 %)
Legal and Administrative (4%)

$5,860.08
$2,344.03

TOTAL CAPITAL COSTS

$66.804.88

OPERATION AND MAINTENANCE COSTS
— Annual Inspection " 1 each $50.00
— Repairs (per year) _ 1 each © $100.00

TOTAL NET PRESENT VALUE OF O & M

1988
1988

1.119

1.119

$55.95
$111.90

$56.95
$111.90

$860.06
$1,72013 |

$2,580.19

SUBTOTAL COST
CONTINGENCY (20%)
TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL

$69,385.07
$13,877.01
$83,262.09

| — ]



COST REFERENCES

- 1. Remedial Action Costing Procedures Manual; JRB Associates;
I October 1987. :
2. Means Site Work & Landscape Cost Data; 1992.
- 3. Waste Age; March 1988.
' 4. Compendium of Costs of Remedial Technologies at Hazardous
i ¢ Waste Sites; Environmental Law Institute; October 1987;
EPA/600/2-87/08. .
~ 5. TRC Environmental Consultants, Inc.; 1991.
ll 6. Empire Soils Investlgatlons Inc.; Division of Huntlngdon~
: June 1992.
5 7. Grundfos Pumps Corp; May 1989.
‘I 8. Compendium of Costs of Remedial Technologies at Hazardous

Waste Sites; Environemntal Law Institute; September 1983.

9. Pollution Engineering; November 1989.

10. Personal Communication; Weston Analytics; September 1992.

11. Clean Harbors; February 1991. :

12. Remedial Action at Waste Disposal Sites; October 1985;
EPA/625/6-85/006. _ A

13. - Personal Communication; DuPont Environmental Treatment;
September 1992.

14. Personal Communication; American Waste Services; Septemb r

' 1992.

"15. Geraghty & Miller, Inc.; December 1991.

16. Personal Communication; Burlington Environmental; Septemb r
1992.

17. TRC Environmental Corporation; September 1992.

18. U.S. Environmental Engineering; September 1992

19. Delta Cooling Towers, Inc.; September 1992.

20. Compuchem Analytical Laboratories, November 1991.

21. Personal Communication; Envirosafe Services of America,
Inc.; July 1992. '

22. Rollins Environmental; September 1992

23. TRC Environmental Corporatlon, October 1992. '

24. U.S. EPA; Risk Reductlon Englneerlng Laboratory; November
1992. _

25. Palmer, S.A.K., et al., 1988. Metal/Cyanide Containing
Wastes Treatment Technolo ies, Noyes Data Corporation.

26. Personal Communication; ENPRO Environmental Professionals,
Inc., December 18, 1992. .
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APPENDIX E

GROUP III SITES (SITES 12 AND 14)
PRELIMINARY COST ESTIMATES



ALTERNATIVE llI-2
SITE ACCESS AND DEED RESTRICTIONS
SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38)

TOTAL CAPITAL COSTS ‘ $0.00

OPERATION AND MAINTENANCE COSTS

Site Access . . : . :

— Security Guard 1year  $29,120.00 1992 2 1000  $29.12000 $29,120.00 30 $447,632.64
TOTAL NET PRESENT VALUE OF O & M | | . $447,632.64
SUBTOTAL COST . - o $447,632.64
CONTINGENCY (20%) - » $89,526.53

TOTAL PRESENT VALUE COST FOR GROUND WATER MONITORING AT THE END OF FIVE YEARS _ $537,159.17

(1) — Calculated based on 5% interest rate.



ALTERNATIVE llI-3
SEALING
'SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38)
SCENARIO 1. (1 ppm)

CAPITAL COSTS - DIRECT

Floor Sealing 4 _

Epoxy grout (1/4" thickness) 27,820 sq. ft. $6.65 1992 2 1.000 $6.65 $185,003.00
Concrete (4" thickness) © 344cu.yd. $115.00 . 1992 2 1.000 $115.00 $39,560.00
Health & Safety (17%) . $38,175.71

Confimatory Sampling & Analysis
(outside of sealed area) ' . :
— Chip Sampling 10 samples $200.00 1991 5 1.046 '$209.20 $2,092.00

~ Analysis (TCL Pest/PCB) 10 each $350.00 1992 10 1.000 $350.00 $3,500.00
Soil Disposal : 6 tons $72.00 1991 14 1.046 $75.31 $451.87

Concrete Replacement (Site 12)
{for previously removed areas) ’ :
- Concrete Paving (6" thickness) 47 sq. yd. $18.82 1992 2 1.000 $18.82 $884.54

Asphalt Replacement (Site 14)

(for previously removed areas) ‘ ’ ‘
— Asphaltic Concrete Paving 78sq.yd. $6.70 1992 2 ~1.000 $6.70 $522.60

(2 1/2" thickness)

Direct Capital Costs Subtotal - | | . $270,189.72
CAPITAL COSTS — INDIRECT

Engineering (10%) 1 : $27,018.97
Lega! and Administrative (4%) 1 : $10,807.59
TOTAL CAPITAL COSTS $308,016.28
CONTINGENCY (20%) ‘ ' ' $61,603.26 |

TOTAL PRESENT VALUE COST FOR ALTERNATIVE Ili-3, SCENARIO 1 ‘ $369,619.54

(1) — Calculated based on a 5% interest rate.
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ALTERNATIVE III-3
SEALING _
SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38)
- SCENARIO 2 (10 ppm)

CAPITAL COSTS — DIRECT

Floor Sealing ' ,

Epoxy grout (1/4° thickness) 4,765 sq. ft. $6.65 1992 2 1.000 $6.65 $31,687.25
Concrete (4" thickness) 59 cu.yd. $115.00 1992 2 1.000 $115.00 $6,785.00
Health & Safety (17%) $6,540.28

Confimatory Sampling & Analysis
(outside of sealed area) : ‘
— Chip Sampling 10 samples $200.00 1991 5 1.046 $209.20 $2,092.00
—~ Analysis (TCL Pest/PCB) 10 each $350.00 T 1992 10 1.000 $350.00 $3,500.00

Concrete Replacement (Site 12)
(for previously removed areas) - ' .
— Concrete Paving (6° thickness) 47 sq.yd. $18.82 1992 ‘ 2 1.000 $18.82 $884.54

Asphalt Replacement (Site 14)
(for previously removed areas) ' :
— Asphaltic Concrete Paving 78 sq.yd. $6.70 1992 2 1.000 $6.70 $522.60
(2 1/2" thickness)

Direct Capltal Costs Subtotal : : . . $52,011.67
CAPITAL COSTS — INDIRECT : _ ‘

Engineering (10%). 1 ’ : _ $5,201.17
Legal and Administrative (4%) 1 $2,080.47
TOTAL CAPITAL COSTS ‘ - — $59,293.31
CONTINGENCY (20%) ‘ S - $11,858.66

TOTAL PRESENT VALUE COST FOR ALTERNATIVE 11l -3, SCENARIO 2 $71,151.97

(1) — Calculated based on a 5% Iinterest rate.



FLOOR AND SOIL REMOVAL WITH OFF —SITE DISPOSAL AT HAZARDOUS WASTE LANDFlUJOFF SITE INCINERATION
SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38)

ALTERNATIVE Il

SCENARIO 1 (1 ppm)

N

CAPITAL COSTS - DIRECT

Floor Dem o|itlon

Floor 380 cu. yd. $68.00 1992 2 1.000 $68.00 $25,840.00
Health & Safety (17%) ' $4,392.80
Floor DIsposal (Off—Site)
Floor Material Disposal )
— Transport and Disposal of 760 ton $400.00 1992 21 1.000 $400.00 $304,000.00
Excavated Floors to TSCA— ‘
Approved Landfill '
Incineration
'~ Handling, Transport and Disposal 19 cu. yd. $3,160.00 1992 22 1.000 $3,160.00 $60,040.00
of Excavated Concrete to '
an Incinerator :
Health & Safety (17%) $61,886.80
Confimatory Sampling & Analysis < .
— Chip Sampling 10 samples $200.00 1991 5 1.046 $209.20 $2,092.00
— Analysis (TCL Pest/PCB) 10 each $350.00 1992 10 1.000 $350.00 $3,500.00
Soll Disposal (Off—Site) .
Contaminated Soil Excavation 524 cu.yd. $11.90 1992 2 1.000 $11.90 $6,235.60
Soil Disposal
-~ Transport and Disposal of 780 tons $72.00 1991 14 1.046 $75.31 $58,743.36
Excavated Soil to Solid
Waste Landfill
Health & Safety (17%) $11,046.42
Confimatory Sampling & Analysis
— Soil Sampling 10 samples -$200.00 1991 5 1.046 $209.20 $2,092.00
— Analysis (TCL Pest/PCB) 10 each $350.00 1992 10 1.000 $350.00 $3,500.00
Clean Common Earth Backfill 541 cu.yd. $11.34 1992 2 1.000 $11.34 $6,134.94
- (Including Loading, Transportation
and Com paction)




ALTERNATIVE Illl-4
FLOOR AND SOIL REMOVAL WITH OFF—SITE DISPOSAL AT HAZARDOUS WASTE LANDFILJ./OFF -SITE INCINERATION
. SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38)
SCENARIO 1 (1 ppm)
(Continued)

CAPITAL COSTS — DIRECT (Cont.)

Concrete Replacement (Site 12)

— Concrete Paving (6" thickness) 1,502 sq.yd. . $18.82 1992 2 1.000 $18.82 $28,267.64
‘| Asphalt Replacement (Site 14) o

— Asphalitic Concrete Paving 1,712 sq.yd. - $6.70 - 1992 2 1.000 $6.70 $11,470.40

"~ (2 1/2" thickness) . , '
Direct Capital Costs Subtotal . 5 . : $589,241.96
CAPITAL COSTS — INDIRECT ' : - ' . 4 4
Engineering (10%) ‘ 1 . $58,924.20 |
Legal and Administrative (4%) - ' 1 . . $23,569.68
TOTAL CAPITAL COSTS ' ~ » $671,735.84
CONTINGENCY (20%) . ‘ $134,347.17
TOTAL PRESENT VALUE COST FOR ALTERNATIVE Iil—4, SCENARIO 1 ' - $806,083.01

(1) - Calculated based on a 5% Interest rate. .



ALTERNATIVE Ill—4
FLOOR AND SOIL REMOVAL WITH OFF —SITE DISPOSAL AT HAZARDOUS WASTE LANDFILL/OFF —SITE INCINERATION
SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38)
SCENARIO 2 (10 ppm)

CAPITAL COSTS - DIRECT

Floor Demolition : . .
Floor . . 61 cu. yd. $68.00 1992 2 1.000 $68.00 $4,148.00

Health & Safety (17%) ' . . $705.16

Floor Disposal (Off—Site)
Floor Material Disposal
- Transport and Disposal of 122 ton $400.00 1992 21 1.000 $400.00 $48,800.00
Excavated Flooring to TSCA- : '
Approved Landfill
Incineration : .
— Handling, Transport and Disposal 19 cu. yd. $3,160.00 1992 22 1.000 $3,160.00 $60,040.00
of Excavated Concrete to
an Incinerator

Health & Safety (17%) ‘ , $18,502.80
Confimatory Sampling & Analysis

-~ Chip Sampling 10 samples $200.00 1991 5 1.046 $209.20 $2,092.00

- Analysis (TCL Pest/PCB) 10 each $350.00 1992 10 1.000 ~  $35000  $3,500.00
Soll Disposal {(Off—Site) : )
Contam inated Soll Excavation 89 cu. yd. $11.90 1992 2 1.000 - $11.90 $1,059.10
Soll Disposal

— Transport and Disposal of 133 tons $72.00 1991 14 1.046 $75.31 $10,016.50

Excavated Solil to Solid
Waste Landfill

Health & Safety (17%) ' $1,882.85
Confimatory Sampling & Analysis : .
— Soil Sampling 10 samples $200.00 1991 5 1.046 $209.20 $2,092.00
— Analysis (TCL Pest/PCB) 10 each $350.00 1992 10 1.000 $350.00 $3,500.00°
Clean Common Earth Backfill 110 cu.yd. - $11.34 1992 2 1.000 ‘ $11.34 $1,247.40

(Including Loading, Transportation
and Com paction)




ALTERNATIVE Ili—4
FLOOR AND SOIL REMOVAL WITH OFF-SITE DISPOSAL AT HAZARDOUS WASTE LANDFILIJOFF SITE INCINERATION
SITE 12 (BUILDING 316) and SITE 14 (BUILDING 38) :
SCENARIO 2 (10 ppm)
(Continued)

CAPITAL COSTS - DIRECT (Cont))

Concrete Replacement (Site 12)

— Concrete Paving (6" thickness) 241 sq.yd. $18.82 1992 2 1.000 $1'8.82, $4,535.62
Asphalt Replacement (Site 14)

— Asphaltic Concrete Paving 413 sq.yd. $6.70 1992 2 1.000. $6.70 $2,767.10

(2 1/2" thickness) ,

Direct Capital Costs Subtotal - : : ' $164,888.53
CAPITAL COSTS — INDIRECT N
Engineering (10%) 1 _ ' . $16,488.85
Legal and Administrative (4%) 1 $6,595.54
TOTAL CAPITAL COSTS 7 : : $187,972.92
CONTINGENCY (20%) ‘ : $37,594.58

TOTAL PRESENT VALUE COST FOR ALTERNATIVE lli-4, SCENARIO 2 ) ‘ L $225,567.51

(1) - Caiculated based on a 5% Interest rate.



ALTERNATIVE IlI-5
SOLVENT WASHING
SITE 12 (BUILDING 316) ONLY
SCENARIO 1 (1 ppm)

CAPITAL COSTS - DIRECT

Solvent Washing (Floor) . .
Floor 1L.S. .$30,000.00 © 1992 26 1.000  $30,000.00 $30,000.00

Health & Safety (17%) $5,100.00
Confimatory Sampling & Analysis '
— Chip Sampling . " 10samples  $200.00 1991 5 1.046 $209.20  $2,092.00
~ Analysis (TCL Pest/PCB) 10 each $350.00 1992 10 1.000 $350.00 $3,500.00
Disposal of Spent Solvent '
— Transportation 1 load $550.00 1991 11 1.046 $575.30 $575.30
— Treatment 28 drums $240.00 1991 11 1.046 $251.04 $7,028.12
Health & Safety (17%) : . : $1,292.75

Concrete Replacement (Site 12)
(for previously removed areas)

-~ Concrete Paving (6" thickness) 47 sq.yd. $18.82 1992 2 1.000 $18.82 $884.54

Direct Capital Costs Subtotal : | $50,473.71
CAPITAL COSTS - INDIRECT 3

Engineering (10%) 1 _ $5,047.37
Legal and Administrative (4%) 1 $2,018.95
TOTAL CAPITAL COSTS - : $57,540.03
CONTINGENCY (20%) $11,508.01
TOTAL PRESENT VALUE COST FOR ALTERNATIVE Ilil-5, SCENARIO 1 : , - . $69,048.04

(1) — Calculated based on a 5% interest rate.
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ALTERNATIVE lll-5
SOLVENT WASHING
SITE 12 (BUILDING 316) ONLY
SCENARIO 2 (10 ppm)

CAPITAL COSTS — DIRECT

Solvent Washing (Floor) : v _
Floor 1LS. $6,000.00 1992 26 1.000 $6,000.00 $6,000.00

Health & Safety (17%) ' ' $1,020.00
Confimatory Sampling & Analysis ‘
— Chip Sampling 10 samples $200.00 1991 5 1.046 $209.20 $2,092.00
— Analysis (TCL Pest/PCB) - 10 each $350.00 1992 10 1.000 . $350.00 $3,500.00
Disposal of Spent Solvent . : '
~ Transportation 1 load $375.00 1991 11 1.046 $392.25 $392.25
- Treatment B 4 drums $240.00 1991 11 1.046 $251.04 $1,004.16
Health & Safety (17%) , : $237.39

Concrete Replacement (Site 12)
(for previously removed areas)

— Concrete Paving (6" thickness) 47 sq.yd. $18.82 1992 2 1.000 $18.82 $884.54

Direct Capital Costs Subtotal : $15,130.34
CAPITAL COSTS — INDIRECT ,

Engineering (10%) : 1 _ ' $1,513.03
Legal and Administrative (4%) ' ' 1 . $605.21
TOTAL CAPITAL COSTS ) $17,248.59
CONTINGENCY (20%) | $3,449.72
TOTAL PRESENT VALUE COST FOR ALTERNATIVE Il1-5, SCENARIO 2 : ) _ $20,698.30

(1) — Calculated based on a 5% Interest rate.
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16.

17.
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20.
21.

22,
23.
24,
25.

26.

COST REFERENCES

Remedial Action Costing Procedures Manual; JRB Associates;
October 1987.

Means Site Work & Landscape Cost Data; 1992.

Waste Age; March 1988.

Compendium of Costs of Remedial Technologies at Hazardous
Waste Sites; Environmental Law Institute; October 1987;
EPA/600/2-87/08. '

TRC Environmental Consultants, Inc.; 1991.

Empire Soils Investigations Inc.; Division of Huntingdon;
June 1992. ,

Grundfos Pumps Corp; May 1989.

Compendium of Costs of Remedial Technologies at Hazardous.
Waste Sites; Environemntal Law Institute; September 1983.
Pollution Engineering; November 1989.

Personal Communication; Weston Analytics; September 1992.
Clean Harbors; February 1991.

Remedial Action at Waste Disposal Sites; October 1985;
EPA/625/6-85/006.

Personal Communication; DuPont Environmental Treatment;
September 1992. , : R

Personal Communication; American Waste Services; September
1992. :

Geraghty & Miller, Inc.; December 1991.

Personal Communication; Burlington Environmental; September

1992. '

TRC Environmental Corporation; September 1992.

U.S. Environmental Engineering; September 1992.

Delta Cooling Towers, Inc.; September 1992.

Compuchem Analytical Laboratories, November 1991.
Personal Communication; Envirosafe Services of America,
Inc.; July 1992.

Rollins Environmental; September 1992.

TRC Environmental Corporation; October 1992.

U.S. EPA; Risk Reduction Engineering Laboratory; November
1992. '

Palmer, S.A.K., et al., 1988. Metal/Cyanide Containing
Wastes Treatment Technologies, Noyes Data Corporation.
Personal Communication; ENPRO Environmental Professionals,

Inc., December 18, 1992.
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APPENDIX F

GROUP VI SITES (SITE 10)
PRELIMINARY COST ESTIMATES



ALTEFNATNE Vi-1
ONE-TIME GROUND WATER MONITORING AT THE END OF 5 YEARS
SITE 10 — CAMP FOGARTY

TOTAL CAPITAL COSTS . ' $0.00

OPERATION AND MAINTENANCE COSTS

Ground Water Monitoring
(including trip blanks, field blanks and duplicate samples)

— Sampling at end of 5 years ' ‘5 samples $200.00 - 1991 5 1.046 $209.20 $1,046.00 $1,046.00

— Analysis: ‘ . : : .
TAL + cyanide 6 samples- $390.00 1992 10 1.000 $390.00 $2,340.00 $2,340.00
- Report Preparation 1 each $14,000.00 1992 - 17 1.000 $14,000.00 $14,000.00 $14,000.00
TOTAL NET PRESENT VALUEOFO &M v ) . : , $17,386.00
SUBTOTALCOST | | : $17,386.00
CONTINGENCY (20%) . : $3,477.20
TOTAL PRESENT VALUE COST FOR GROUND WATER MONITORING AT THE END OF FIVE YEARS $20,863.20

(1) - Calculated based on 5% interest rate.



ALTERNATVEVI-2
(GROUND WATER MONITORING FOR 30 YEARS, DEED RESTRICTIONS, AND FENCING
SITE 10 ~CAMP FOGARTY

CAPITAL COST - DIRECT
Fencing , v :
— Chain Link , 9 gauge wire, 4900 I. ft. $1350 -~ 1992 2 1.000 $13.50 $66,150.00
aluminized steel, 6' high
— Gate (12-ft wide) 1 each $720.00 1992 2 1.000 $720.00 $720.00
— Warning Signs 49 each $42.00 1992 2 1.000 . $42.00 $2,058.00 .
Direct Capital Cost ' $68,928.00
CAPITAL COSTS - INDIRECT . ,
Engineering and Design (10%) ‘ 1 $6,892.80
Legal and Administrative (4%) . 1 : ' $2,757.12
Indirect Capltal Cost Total ' - : A ' . $9,649.92
TOTAL CAPITAL COSTS - ' $78,577.92
OPEHATION AND MAINTENANCE COSTS
Ground Water Monltoring
(including trip blanks, field blanks and duplicate samples)
~ Sampling 5 samples $200.00 1991 5 1.046 - $209.20 $1,046.00 30 $16,079.11
~ Analysis: , ' . ,
TAL + cyanide 6 samples $390.00 1992 10 1.000 $390.00 = $2,340.00 30 $35,970.48
"= Report Preparation 1 each $14,000.00 1992 17 1.000 $14,000.00 $14,000.00 - 30 $215,208.00
-Site Fence Maintenance 1 each $200.00 1988 3 1.119 $223.80 $223.80 30 $3,440.25
ANNUAL O & M COST $17,609.80
TOTAL NET PRESENT VALUEOFO & M ' ' $270,697.85
SUBTOTAL COST ' ' $349,275.77
CONTINGENCY (20%) _ $69,855.15
TOTAL PRESENT VALUE COST FOR GROUND WATER MONITORING - 30 YEARS _ ~ $419,130.92

- (1) — Calculated based on 5% interest rate.
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ALTERNATIVE VI-3, OPTION A
~ SOILCAP
SITE 10 — CAMP FOGARTY

CAPITAL COST — DIRECT
Site Preparation

— Debris Removal/Characterization 180 tons ' $200.00 1992 . 2 1.000 . $200.00 $36,000.00 .
— Debris Transportation and 180 tons $350.00 1992 2 1.000 $350.00 $63,000.00
Disposal ) :
- Clear Vegetation and Brush 25 acres $3,825.00 1992 2  1.000 $3,825.00 $95,625.00
| — Regrade Site 80,000 cu. yd. $3.40 1992 : 2 . 1.000 $3.40 $272,000.00
Cap , ’
— 2 Soil Layer 80,000 cu. yd. $12.93 1992 2 1.000 $12.93 $1,034,400.00
— 1" Sand Layer 40,000 cu. yd. © $22.00 1992 2 1.000 $22.00 $880,000.00
— Seed, Fertilizer, Muich 1080 msf $44.00 1992 2 1.000 $44.00 $47,520.00
~ Health & Safety (17%) : : ~ $333,526.40
Equipment Decontamination : 4
— Rental of Steam Cleaner 2 months $400.00 1992 2 1.000 " $400.00 $800.00
— Construction of Decon Pit . . o .
Excavate Pit 15 cu. yd. $2.94 1992 2 -1.000 $2.94 $44.10
—~ Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 ‘ 2 1.000 $0.32 $128.00
- Disposal (Tanker Truck) 1 each $1,600.00 1992 13 1.000 $1,600.00 $1,600.00
Dust Control ’ ' . ' '
~ Water Tank Sprayer ~ 2 months $1,975.00 1992 2 1.000 $1,975.00  $3,950.00
Total Direct Capital Cost : $2,768,593.50
CAPITAL COST - INDIRECT
Engineering and Design (10 %) ' ‘ ‘ 1 ' ~ $276,859.35
Legal and Administrative (4%) ' -1 , $110,743.74

TOTAL CAPITAL COSTS $3,156,196.59




ALTERNATIVE VI-3, OPTIONA
SOIL CAP
SITE 10 — CAMP FOGARTY -
' (Continued)

OPERATION AND MAINTENANCE COSTS

CapO &M . '
- Annual Inspection 1 each $500.00 1988 3 1119 $559.50 $559.50 30 $8,600.63

- Repairs (peryear) 1 each $1,000.00 1988 3 1.119 $1,119.00 $1,119.00 30 $17,201.27
Ground Water Monitoring ' .
(including trip blanks, field blanks and duplicate samples)

- Sampling ‘ 5samples  $200.00 1991 5 1.046 $209.20  $1,04600 30 $16,079.11

= Analysis: ‘ : v .
TAL + cyanide 6 samples $390.00 1992 - 10 1.000 $390.00 $2,340.00 .30 $35,970.48
- Report Preparation 1 each $14,000.00 1992 17 1.000 $14,000.00 $14,000.00 30 $215,208.00
ANNUAL O&M COST oo _ , $19,064.50 '
TOTAL NET PRESENTVALUEOF O & M $293,059.49
SUBTOTAL COST . $3,449,256.08
CONTINGENCY (20%) , ' $689,851.22
TOTAL PRESENT VALUE COST FOR SOIL CAPPING : - $4,139,107.30

(1) — Calculated based on 5% interest rate.
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ALTERNATIVE VI-3 — CONTAINMENT, OPTION B
SOIL CAP WITH SLURRY WALL
SITE 10 — CAMP FOGARTY

CAPITAL COST - DIRECT
Site Preparation ‘ ‘ ‘ ‘
- Debris Removal/Characterization 180 tons $200.00 - 1992 2 1.000 $200.00 $36,000.00
— Debris Transportation and 180 tons $350.00 1992 2 1.000 $350.00 . $63,000.00
Disposal .
— Clear Vegetation and Brush 25 acres $3,825.00 - 1992 2 1.000 $3,825.00 $95,625.00
— Regrade Site 80,000 cu. yd. $3.40 1992 2 1.000 $3.40 $272,000.00
Slurry Wall Construction ‘
(1400 ft x 3 ft x 45 ft) ' : .
-~ Mob/Demob - 1 time . $500.00 1992 2 1000 $500.00 $500.00
— 1 1/2 cu. yd. Hydraulic Backhoe 7,000 cu.yd. $3.74 1992 2 1.000 $3.74 $26,180.00
— Bulidozer (300 hp) 7,000 cu. yd. $3.35 1992 2 1.000 " $3.35 $23,450.00
— Health & Safety (17%) - $8,522.10
- Soill /Bentonite Trench 4,200 sq. ft. $8.00 1984 15 1.219 $9.75 - $40,958.40
- Water Tank Rental ’ 3 months $105.00 1992 2 1.000 $105.00 $315.00
— Pumpling/Mixing Equipment ‘ 3 months  $8,250.00 1992 2 1.000  $8,250.00 $24,750.00
Cap o .
~ 2 Soll Layer - 80,000 cu. yd. $12.93 1992 2 1.000 $12.93  $1,034,400.00
- 1' Sand Layer 40,000 cu.yd. $22.00 1992 2 1.000 $22.00 $880,000.00
— Seed, Fertilizer, Mulch 1,080 msf $44.00 1992 2 1.000 $44.00 $47,520.00
Health & Safety (17%) ' $434,047.49
Equipment Decontamination : : .
- Rental of Steam Cleaner 3 months $400.00 1992 2 1.000 $400.00 $1,200.00
— Construction of Decon Pit '
-Excavate Pit 15 cu.yd. $2.94 1992 2 1.000 $2.94 $44.10
— Polyethylene Tarpaulin o 400 sq. ft. $0.32 1992 2 . 1.000 $0.32 $128.00
— Disposal (Tanker Truck) 1 each $1,600.00 1992 - 13 1.000 $1,600.00 $1,600.00
Site Trailer 3 months $450.00 1992 2 1.000 $450.00 $1,350.00
Dust Control : - . o .
— Water Tank Sprayer 3 months $1,975.00 1992 2 1.000 $1,975.00 $5,925.00
Piezometer Instailation
— Mob/Demob 1 time $1,000.00 1992 . 16 1.000 $1,000.00 $1,000.00
— 3 Borings/Piezometers 1 |.sum $4,420.00 1992 16 1.000 $4,420.00 $4,420.00
‘— Health & Safety (17%) : : ‘ $751.40 _
Total Direct Capital Cost ' : ' $3,003.686.49



ALTERNATIVE VI-3 — CONTAINMENT, OPTION B
SOIL CAP WITH SLURRY WALL
SITE 10 — CAMP FOGARTY
(Continued)

CAPITAL COST - INDIRECT

Engineering and Design (10 %) _ 1 , ‘ $300,368.65
Legal and Administrative (4%) 1 $120,147.46
TOTAL CAPITAL COSTS $3,424 202.59

OPERATION AND MAINTENANCE COSTS

Cap :
—Annual Inspection 1 each $500.00 1988 3 1.119- $559.50 $559.50 30 $8,600.63
—Repalrs (peryear) 1 each $1,000.00 1988 3 1.119 $1,119.00 $1,119.00 30 $17,201.27

Annual Slurry Wall 80 hours . $100.00 1989 9 1.098 $109.80 $8,784.00 30 $135,027.65
—Maintenance/Monitoring , : ' e

Ground Water Monforing

(including trip blanks, fleld blanks and duplicate samples)

— Sampling 5 samples $200.00 1991 5 1.046 $209.20 o $1,046.00 30 $16,079.11
— Analysis: ' .
TAL + cyanide 6 samples $390.00 1992 10 1.000 - $390.00 $2,340.00 30 $35,970.48
— Report Preparation 1 each $14,000.00 . 1992 17 1.000 $14,000.00 $14,000.00 30 $215,208.00
ANNUAL O&M COST : ‘ $27.848.50
TOTAL NET PRESENT VALUE OF O & M $428,087.14
SUBTOTAL COST ' _ 4 ' $3,852,289.73
CONTINGENCY (20%) _ ‘ . $770,457.95
TOTAL PRESENT VALUE COST FOR SOIL CAP WITH SLURRY WALL : . ' $4,622,747.68

(1) — Calculated based on 5% interest rate.
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ALTERNATIVE VI—4, SOIL TREATMENT — OPTION A
SOIL EXCAVATION AND OFF - SITE DISPOSAL AT NON- HAZARDOUS WASTE LANDFILL
~ SITE 10 — CAMP FOGARTY

CAPITAL COST — DIRECT
'| Site Preparation

CONTINGENCY (20%)

TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND DISPOSAL

—~ Debris Removal/Characterization 180 tons $200.00 1992 2 1.000 $200.00 $36,000.00
— Debris Transportation and 180 tons $350.00 1992 2 1.000 $350.00 $63,000.00
Disposal '
— Clear Vegetation and Brush 25 acres $3,825.00 1992 2 1.000 $3,825.00 $95,625.00
Excavation .
~ Mob/Demob 1 time $345.00 1992 2 1.000 -$345.00 $345.00
— Excavation with Backhoe 80,000 cu. yd. $2.89 1992 2 1.000 $2.89 $231,200.00
(2 1/2 cu. yd. bucket) . :
—~ Health & Safety (17%) $39,304.00
Equipment Decontamination .
~ Rental of Steam Cleaner 2 months $400.00 1992 2 1.000 $400.00 © $800.00
- Construction of Decon Pit ) _ ’
~ Excavate Pit 4 15 cu.yd. $2.94 1992 2 1.000 $2.94 $44.10
— Polyethylene Tarpaulin 400 sq. ft. $0.32 1992 2 1.000 $0.32 $128.00
Dust Control .
— Water Tank Sprayer 2 months $1,975.00 1992 2 1.000 $1,975.00 $3,950.00
Treatment : ' '
—Transport and Disposal of 108,000 tons $72.00 1991 14 1.046 $75.31 $8,133,696.00
Excavated Soil to Non-— ' '
Hazardous Waste Landfill
Clean Common Earth Backfill 80,000 cu. yd. $11.34 1992 2 1.000 $11.34  $907,200.00
(including loading, transportation, ' ’
and compaction) . ' ,
Seed, Fertilizer, Mulch 1,080 msf $44.00 - 1992 2 1.000 $44.00 $47,520.00
Total Direct Capital Costs ' $9,558,812.10
CAPITAL COST — INDIRECT
Engineering and Design (10 %) 1 $955,881.21
Legal and Administrative (4%) 1 $382,352.48
TOTAL CAPITAL COSTS $10,897,045.79

. : | $2,179,409.15
$13,076,454.95

(1) — Calculated based on 5% inter st rate.




ALTERNATIVE V-4, SOIL TREATMENT — OPTION B
SOIL EXCAVATION AND ON—SITE SOIL WASHING
SITE 10 — CAMP FOGARTY

CAPITAL COST — DIRECT
Site Preparation

— Debris Removal/Characterization 180 tons $200.00 1992 2 - 1.000 $200.00 $36,000.00
— Debris Transportation and 180 tons $350.00 1992 "2 1.000 $350.00 $63,000.00
Disposal ' : _ A

— Clear Vegetation and Brush ) "~ 25 acres $3,825.00 1992 2. 1.000 $3,825.00 $95,625.00
Excavation ' : '

— Mob/Demob 1 time $345.00 1992 2 1.000 - $345.00 $345.00

— Excavation with Backhoe , 80,000 cu. yd. $2.89 1992 2 1.000 $2.89 $231,200.00

(2 1/2 cu. yd. bucket) ‘ _ , '

— Heaith & Safety (17%) : . $39,304.00
Equipment Decontamination

— Rental of Steam Cleaner 3 months $400.00 1992 2 1.000 . $400.00 $1,200.00

— Construction of Decon Pit ' _ . .

Excavate Pit 15 cu. yd. $2.94 1992 2 1.000 $2.94 $44.10
~ Polyethylene Tarpaulin . 400 sq. ft. -$0.32 1992 2  1.000 $0.32 $128.00
" | Dust Control : :

— Water Tank Sprayer 3months  $1,975.00 1992 2 1.000 $1,975.00 $5,925.00
Treatment _ : '

— Soit Washing Unit (All Inclusive) 80,000 cu.yd - $200.00 1991 15 1.046 $209.20 $16,736,000.00

— TCLP Analysis of Treated Soil 10 ea. $1,400.00 1991 5 1.046 $1,464.40 $14,644.00
Filter Cake and Residual Disposal 5,400 ton $200.00 1991 14 1.046 $209.20  $1,129,680.00
(assume hazardous) . . .
Placement of Washed Soil . 76,000 cuyd $11.34 1992 2 1.000 $11.34 $861,840.00
Seed, Fertilizer, Muich ‘ 1,080 mst $44.00 1992 2 1.000 $44.00 $47,520.00 :
Total Direct Capital Costs $19,262,455.10
CAPITAL COST — INDIRECT
Engineering and Design (15 %) 1 : $2,889,368.27
Legal and Administrative (5%) 1 $963,122.76
TOTAL CAPITAL COSTS . $23,114,946.12
CONTINGENCY (20%) ‘ $4,622,989.22

TOTAL PRESENT VALUE COST FOR SOIL EXCAVATION AND SOIL WASHING $27,737,935.34

T) — Calculated based on 5% interest rate. '
i---------------'---
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ALTERNATIVE VI-4, GROUND WATER EXTRACTION — OPTION C
EXTRACTION OF GROUND WATER VIA INTERCEPTOR TRENCH
SITE 10 — CAMP FOGARTY

CAPITAL COST - DIRECT
Ground Water Extraction Trench : )

—Excavation and Backfill 1200 cu. yd. $3.69 1992 2 1.000 $3.69 $4,428.00

—Bedding Sand 100 cu. yd. $24.00 1992 2 1.000 $24.00  $2,400.00

—1/2" Crushed Stone 100 cu. yd. $18.83 1992 2 1.000 $18.83 $1,883.00 -

—4" 0.D. Slotted HDPE 330 1. 1t. $8.10 1992 2 1.000 $8.10 $2,673.00

—Submersible Pumps 3 each $620.00 . 1992 2 1.000 $620.00 $1,860.00

—~Pre—Cast Concrete Manhole 3 each $4,195.00 1992 2 1.000 $4,195.00 $12,585.00
Pipe Trench from Manhole to
Treatment Area . .

- 11/4" 0.D. Non-Slotted HDPE 400 1. ft. $2.59 1992 2 1.000 : $2.59 $1,036.00

Pipe : ' ’

~Excavation and Backfill 150 cu. yd. $3.69 1992 2 1.000 $3.69 $553.50

—-Bedding Sand ) 30 cu.yd. ©. $24.00 1992 2 1.000 $24.00 $720.00
Total Direct Capital Cost | $28,138.50
CAPITAL COST - INDIRECT
Engineering and Design (10 %) , , : 1 . ' ' $2,813.85
Legal and Administrative (4%) . 1 : '$1,125.54
TOTAL CAPITAL COSTS ' $32,077.89
CONTINGENCY (20%) ) $6,415.58
TOTAL PRESENT VALUE COST FOR GROU ND WATER EXTRACTION VIA INTERCEPTOR TRENCH : $38,493.47

(1) — Calculated based on 5% interest rate.



ALTERNATIVE Vi—4, GROUND WATER EXTRACTION OPTION C
MULTI-WELL EXTRACTION
SITE 10 — CAMP FOGARTY

Ground Water Extraction

—Waell Construction and Materials

(17 45—ft. shallow overburden — 6") 17 ea $8,919.31 1992 6 1.000 $8,919.31 $151,628.27

—Submersible Pumps 17 ea $305.00 1992 2 1.000 $305.00  $5,185.00

—Mobilization/Demobilization . 1ea $10,000.00 - 1992 6 1.000 $10,000.00 $10,000.00

-—Standby Time - 60 hr $175.00 1992 6 1.000 $175.00 $10,500.00

~Conveyance Piping and Appurtenances 700 1.ft. $5.50 1991 5 1.027 © $565  $3,95395

~Excavation and B ackfill : 260 cu. yd $3.69 1992 2 1.000 $3.69 $959.40

—Bedding Sand 50 cu. yd $24.00 1992 2 1.000 $24.00 $1,200.00
Direct Capital Cost Total ‘ $183,426.62 )
CAPITAL COSTS ~ INDIRECT
Engineering and Design(10%) ‘ 1 ; $18,342.66
Lega! and Administrative(4%) : . 1 ' $7,337.06
TOTAL CAPITALCOSTS . , ' ‘ $209,106.35
CONTINGENCY(20%) ‘ $41,821.27
TOTAL PRESENT VALUE COST FOR ALTERNATIVE VI—4 — OPTION B (MULTI-WELL EXTRACTION) $250,927.62

(1) — Calculated based on 5% interest rate.
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ALTERNATIVE VI-4, GROUND WATER TREATMENT OPTIOND
MEMBRANE MICROFILTRATION
SITE 10 — CAMP FOGARTY

CAPITAL COST — DIRECT

Microfiltration System : , :
— Microfiltration System 1LS. $450,000.00 1991 23 1.046  $470,700.00 $470,700.00

—~Electrical Connection 1L.S. $20,000.00 1992 ' 5 1.000 $20,000.00 $20,000.00

~Piping and Controls 1L.S. $20,000.00 1992 5 1.000 $20,000.00 $20,000.00
Total Direct Cost : $510,700.00
CAPITAL COST — INDIRECT | -
Engineering and Design (15 %) $76,605.00
Legal and Administrative (5%) : o , $25,535.00
TOTAL CAPITAL COSTS : : ' $612,840.00

OPERATION AND MAINTENANCE COSTS
Ground Water Monitoring
Sampling & Analysis
(including trip blanks, field blanks and duplicate samples)

- GW Sampling . 5 samples $200.00 1991 5 . 1024 ~ $204.80 $1,024.00 10 $7,907.33
—GW Analysis: '
TAL + cyanide 6 samples $390.00 1992 10 1.000 $390.00 - $2,340.00 10 $18,069.48
— Report Preparation 1 each $21,000.00 1992 17 1.000 $21,000.00 $21,000.00 10 $162,162.00
Microfiltration O&M o | S . ~ o
-~ Microfiltration O&M 1 year $75,000.00 1991 23 1.046 $78,450.00 $78,450.00 5 $339,610.05
- Microfiltration Operator 2,190 man-hrs $20.00 1987 _ 25 1.148 $22.96 $50,282.40 5 $217,672.51
Discharge Sam pling & Analysis . ' '
—GW Analysis:- . '
TAL + cyanide 12 samples $390.00 1992 10 1.000 $390.00 $4,680.00 .5 $20,259.72
Annual O&M (1992 $) ‘ . $157,776.40 . o
TOTAL NET PRESENT VALUE OF O&M . ' ‘ $765,681.09
SUBTOTAL | A | , | | 4 $1,378,521.09
CONTINGENCY (20%) _ ' o $275,704.22
TOTAL PRESENT VALUE COST FOR MICROFILTRATION TREATMENT ' $1,654,225.31

(1) — Calculated based on 5% interest rate.



ALTERNATIVE VI-4, GROUND WATER TREATMENT OPTION E
ION EXCHANGE
SITE 10 — CAMP FOGARTY

CAPITAL COST - DIRECT

GroundWaterTreatmentSyste_m T
~lon Exchange Unit 1 each $116,200.00 1984 12 1.219 $141,647.80 $141,647.80

—Electrical Connection 1LS. $20,000.00 1992 5 1.000 $20,000.00 $20,000.00
—Piping and Controls ' . 1LS. ~ $20,000.00 1992 ’ 5 1.000 $20,000.00 $20,000.00
—Transfer Pumps ) 2 each $470.00 1992 - 19 1.000 $470.00 $940.00

Total Direct Cost . : $182,587.80

CAPITAL COST - INDIRECT ) :
Engineering and Design (15 %) : ” : $27,388.17
Legal and Administrative (5%) ’ . , C ' $9,129.39

TOTAL CAPITAL COSTS : : $219,105.36

OPERATION AND MAINTENANCE COSTS
Ground Water Monitoring
Sampling & Analysis
(including trip blanks, field blanks and duplicate samples)

—GW Sampling 5 samples $200.00 1991 5 1.024 $204.80 $1,024.00 10 $7,907.33
- GW Analysis: : _
TAL + cyanide 6 samples $380.00 1992 10 1.000 $390.00 $2,340.00 10 . $18,069.48
— Report Preparation 1 each $21,000.00 1992 17 1.000 $21,000.00 $21,000.00 10 $162,162.00
lon Exchange O&M ' ' v
—lon Exchange Operator 4,380 man-hr $20.00 1987 25 1.148 $22.96 $100,564.80 5 $435,345.02
- Regenerant Transportation and 1,800,000 gal. $0.23 1992 17 1.000 $0.23 $414,000.00 .5 $1,792,206.00
Disposal . _ _
—Filter Cake Transportation 90 cu. yd. $250.00 1992 17 1.000 $250.00 $22,500.00 5 $97,402.50
—Filter Cake Disposal 9 loads $3,000.00 1992 17 1.000 $3,000.00 $27,000.00 5 $116,883.00
Discharge Sam pling & Analysis
- GW Analysis: :
TAL + cyanide 12 samples $390.00 1992 10 1.000 $390.00 $4,680.00 5 $20,259.72
Annual O&M (1992 $) : o $593,108.80
TOTAL NET PRESENT VALUE OF O&M $2,650,235.05

-



ALTERNATIVE VI-4, GROUND WATER TREATMENT OPTION E
‘ ION EXCHANGE ‘
SITE 10 — CAMP FOGARTY
(Continued)

SUBTOTAL ‘ ' ‘ $2,869,340.41
CONTINGENCY (20%) ' ' S ‘ $573,868.08
TOTAL PRESENT VALUE COST FOR ION EXCHANGE TREATMENT SYSTEM . a ' $3,443,208.49

(1) - Calculated based on 5% interest rate.



ALTERNATIVE Vi-4, GROUND WATER DISCHARGE — OPTION F
' DISCHARGE TO GROUND WATER
SITE 10 — CAMP FOGARTY

CAPITAL COST - DIRECT
Reinjection Trenches

—Excavation and Backfill 660 cu. yd. $3.69 1992 2 1.000 - $3.69 $2,435.40
~Leaching Field Chambers 80 each $240.00 1992 2 1.000 $240.00 $19,200.00
8'x4'x1.5' , ' _
-Bedding Sand _ 370 cu. yd. $24.00 1992 2 1.000 $24.00 $8,880.00
—2" PVC Pipe (drilled holes) 660 . ft. $22.00 1991 5 1.046 $23.01 $15,187.92

Piping From Treatment Area to
Reinjection Trenches '
—Excavation and Backfill "~ 370 cu.yd. $3.69 1992 2 1.000 $3.69 $1,365.30

—-PVC Piping 1000 I. ft. : $6.70 1992 2 1.000 $6.70 $6,700.00

—Bedding Sand , 75 cu.yd. $24.00 1992 2 1.000 - $24.00 $1,800.00
Total Reinjection Trench Direct Caplital Cost : < $55,568.62
CAPITAL COST — INDIRECT ‘ - -
Engineering and Design (15 %) ‘ $8,335.29
Legal and Administrative (5%) ' $2,778.43
TOTAL CAPITAL COSTS $66,682.34
SUBTOTAL ' : $66,682.34
CONTINGENCY (20%) ’ _ $13,336.47
TOTAL PRESENT VALUE COST FOR DISCHARGE TO GROUND WATER : $80,018.81

1) - Calcula\ted based on 5% interest rate.
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ALTERNATIVE VI-4, GROUND WATER DISCHARGE — OPTION F
" DISCHARGE TO SURFACE WATER
SITE 10 — CAMP FOGARTY

CAPITAL COST - DIRECT
Piping From Treatment Area to
Discharge Point

Excavation and Backfill 1300 cu.yd. $3.69 1992 2  1.000 $3.69 $4,797.00
PVC Piping ‘ 3500 1. ft. $6.70 © 1992 .2 1.000 $6.70 $23,450.00
Bedding Sand 260 cu. yd. $24.00 - 1992 . 2 1.000, $24.00 - $6,240.00
Total Discharge to Surface Water Direct Capltal Cost : $34,487.00

CAPITAL COST — INDIRECT

Engineering and Design (15 %) ‘ ‘ ' $5,173.05
Legal and Administrative (5%) ' $1,724.35
TOTAL CAPITAL COSTS : : $41,384.40
SUBTOTAL : . ' $41,384.40
CONTINGENCY (20%) , . v $8,276.88

TOTAL PRESENT VALUE COST FORDISCHARGE TO SURFACE WATER $49,661.28

(1) - Calculated based on 5% interest rate.
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