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contaminants. Types of waste disposed of in the landfill cells include general refuse,
fuel tank sludge, herbicides, solvents, transformer oils, fire extinguisher fluids, blank
small arms ammunition, paints, paint thinners, batteries, DDT powder, hospital waste,
municipal sewage sludge, coal ash, and possibly live ordnance. A number of investigations
conducted as part of the Department of Defense’s Installation Restoration Program,
revealed unacceptable concentrations of VoOCs, SvVoCs, and inorganics in onsite ground
water. This ROD addresses an interim remedy for the AOC at Main Base Landfill Number 1
(LF-1), as OUl. Future RODs will address long-term Cleanup goals to reduce contaminant
concentrations in ground water, The primary contaminants of concern affecting the soil
are VOCs, including benzene, TCE, toluene, and xylenes; other organics, including phenols;
and metals, including arsenic and lead.

The selected remedial action for this site includes installing a low permeability cover
with a passive gas venting system over the 1970 Cell, Post-1970 Cell, and Kettle Hole;
regrading and revegetating these areas; implementing a semi-annual ground water monitoring
and soil cover inspection program; and implementing site access restrictions such as
fencing. The estimated present worth cost for this remedial action ranges from $27,800,000
to $34,800,000, which includes an estimated total present worth 0&M cost ranging from
$2,000,000 to $2,500,000.

PERFORMANCE STANDARDS OR GOALS:

Not applicable.
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SECTION 1

1.0 DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

The Massachuserts Military Reservation (MMR) on Cape Cod. Massachuserss. ‘ies
within the boundaries orf Falmouth. Mashpee. Sandwich. and Bourne. The Arez of
Contamination (AOC) Main Base Landfill Number 1 (LF-1) Source Area is ioczzad
on the southern half of MMR and is bounded by Turpentine and Frank Paricns
Road to the east and west. and Herbert Road and Connerv Avenue to the north 2nd

south. respectively.

STATEMENT OF BASIS AND PURPOSE

This document presents the selected interim remediai action for the MMR AOC
LF-1 Source Area chosen in accordance with the Comprehensive Environmez:al
Response. Compensation. and Liability Act (CERCLA) of 1980. as amended by the
Supertund Amendments and Reauthorization Act of 1986. To the extent practicabie,
the National Contingency Plan (NCP) was considered. This decision to select :ais
interim remedial action is based on the administrative record file for this site. which
was developed in accordance with Section 113(k) of CERCLA and is availabie ‘or
public review at the information repositories located at: (1) the Falmouth Pubiic
Librarv. Falmouth. Massachusetts: (2) the Air National Guard (ANG) Ins:taiiztion
Restoration Program Office at Otis ANG Base, Massachusetts: and (3) the U.S.
Eavironmental Protection Agency (USEPA) Regional Office at 90 Canal Strast.
Boston. Massachusetts. The arached index (Appendix A) identifies the items in the
Administrative Record upon which the selection of a remedial action is based. The
Commonwealth of Massachusetts concurs with the selected remedial action (see

Appendix B).
ASSESSMENT OF AOC LF-1.SOURCE

Actual or threatened releases of hazardous substances from this AOC. if aot
addressed by implementing the remedial action selected in this Record of Decision
(ROD), may pose an imminent and substantial endangerment to human heaith.
welfare. or the environment.

Installation Restoration Program
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SECTION |

DESCRIPTION OF THE SELECTED INTERIM REMEDY

In summary, the interim remedy consists of the following:

. constructing a landfill cover system on the 1970 Cell. Post-1970 Cell.
and Kezttle Hole

e conducting post-closure maintenance and monitoring of the cover
system for 2 minimum of 30 vears arter construction s complete

. monitoring landfill gas and groundwater quality semiannually from
existing and proposed wel] locations at AOC LF-]

. reviewing the performance of the remedy every five vears after
implementation

This operable unir interim remedial action will minimize infiltration and percolation
of precipitation through the 1970 Cell, Post-1970 Cell. and Kettle Hole. Selection
of a final remedy will depend on the study of the AOC LF-] groundwater plume and
investigation of AOCs downgradient of LF-1. The interim and final remedies
Proposed must be consistent with the clean-up goals established for the entire MMR
site.

STATUTORY DETERMINATIONS

for this limited Scope action, and is cost-effective. Because this action may not
consttute the final remedy for the AOC LF-1 Source Area. the statutory preference
for remedies that reduces toxicity, mobility, or volume through treatmen: as a

Installation Restoration Program
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SECTION 1

as the National Guard Bureau (NGB) continues to develop final remedial
alternatives for the AOC LF-1 source operable unit.

The foregoing represents the selection of an interim remedial action by the
Department of Defense, NGB, and USEPA Region I, with concurrence of the

Commonwealth of Massachusetts.

Department of Defense, NGB

Dge. S T 223

Byv:

Ronald Watson. P.E.
Chief. Environmental Division
Air National Guard Readiness Center

U.S. Environmental Protection Agency, Region 1

)
By: aiocu/ M—f/u’ Date:/\(/'ﬂ"‘ ) /ﬁ/ /7f3
ie Belaga U J\ 4 ‘
:f/l(egional Administrator

Instaliation Restoration Program
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SECTION 2

2.0 SITE NAME, LOCATION, AND DESCRIPTION

MMR is a National Priorities List (NPL) site. There are currently 77 areas within
MMR that are under investigation. Some of these areas have been grouped into
operable units for remediation purposes. This ROD relates to the interim remedial
action for the AOC LF-1 Source Area.

MMR. which lies within the boundaries of Bourne. Falmouth. Mashpee. and
Sandwich. Massachusetts, occupies approximately 22.000 acres (Figure 2-1) and
consists of several cooperating command units: Massachusetts ANG. Massachusetts
Army National Guard. U.S. Air Force (USAF ), Veterans Administration (VA), and
U.S. Coast Guard (USCG). The site is described in more derail in the focused
feasibility studv (FFS) (ABB Environmental Services. Inc.. 1992b). The USAF
managed the base until 1973, when base management was transferred to the ANG.

The NGB is proposing an interim remedial plan. referred to as a preferred
alternative. to address AOC LF-1 source control (Figure 2-2). This ROD
recommends a method of minimizing further contamination from occurring using

containment options evaluated during the FFS.

Property usage surrounding MMR is primarily residential and light industrial in each
of the surrounding towns.

Installation Restoration Program
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SECTION 3

3.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

In accordance with Section 117(a) of CERCLA. the NGB is publishing this ROD to
address public comment on the selected interim containmer: alternative. known as
a remedial alternative. considered for AOC LF-1 Source Area as the interim remedy.
The NGB, in consultation with USEPA. considered public comments as part of the
final decision-making process for selecting the remedy for AOC LF-1 Source Area.
This ROD sumrmarizes results and conclusions of the FFS and the Proposed Plan.

In response to environmental contamination that has occurred as a result of the use,
handling, storage. or disposal of hazardous materials at milizarv installations across
the United States. the DOD initiated investigation and clean-up activities under the
IRP. The IRP parallels the Superfund program and is conducted in the following

seven stages:

identification of potential hazardous waste sites

confirmation of the presence of hazardous materials at the site
determination of the type and extent of contamination
evaluation of alternatives for clean up of the site in the FFS
proposal of a clean-up remedy in the Proposed Plan

selection of a remedy

implementation of the remedy for clean up of the site

Both private sector and federal facility sites are eligible for placement on the USEPA
NPL, which is used to prioritize investigations and responses at hazardous waste sites.
MMR was added to the NPL on November 21, 1989. Private sector sites placed on
the NPL are eligible to receive funding from the nation's environmental trust fund
(i.e., Superfund). and are often called Superfund sites. Federal military facilites such
as MMR receive funding from the DOD Defense Environmental Restoration

Account.

3.1 LAND USE AND RESPONSE HISTORY

AOC LF-1 Source Area. which occupies approximately 100 acres of open to heavily
wooded terrain. has operated since 1944 as the primarv solid waste disposal facility

Installation Restoration Program
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SECTION 3

om the
v the U.S. Army. ANG, USAF. U.S. Nawy, USCG. U.S. Department of
Agriculture Experimen: Stations. and VA, From 1984 10 1990, the ANG has
regulated disposal at AOC LF-1as a component of the MMR Hazardous Wagze

Managemen: Plan,

Disposal at the landfij) reportedly occurred in five distinet cells and a naruraj Kerte
Hole (Figure 3-1). The cells are designated by the Years representing the
approximate end date of waste disposal. which were estimated by reviewing historica]
aerial photographs (ABB Environmenta] Services, Inc., 1992a). The six disposal
areas include the 1947, 1951, 1957, 1970, and Post-1970 cells, and the Kettle Hole.
The interpreted location of the landfi]] cell boundaries is based on: (1) review of
historical aeria] photographs taken by the base: (2) review of the basewide aerjz]
survey data collected in April 1990: (3) field reconnaissance surveys that indicated
landfilled areas delineated by existing topography. and comparisons of the age or
vegetation in landfill cell areqs (regrowth) versus undisturbed areas and geophysical
survey of the five landfi]] cells: and (4) personal communications with landf]]

operators.

area, while the 1970 Cell. Post-1970 Cell and Ketle Hole occupy approximately
50 acres. The additional 10 acres s comprised of the Space between cells. The

about 20 feet below ground surface for the two cells: the debth 0 waste in the Kettle
Hole is unknown (E.C. Jordan Co.. 1988 and 1990).

transformer oils, fire extinguisher fluids, blank small arms ammunition, paints, paint
thinners. batteries, dichlorodiphenyltr:'chloroethane (DDT) powder, hospital wastes,
municipal sewage sludge. coal ash. and possibly live ordnance. Recent waste disposal
practices and the existing surrace topography at older cell areas indicate that the
trench method was used for landfilling in the five cells. Refuse was buried in linear
trenches and covered daily with soil excavated from the trench. At the Kettle Hole,
wastes were dumped into the center from the top edge.

Installation Restoration Program
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SECTION 3

a transfer station on MMR. with fina] disposal at the SEMASS incinerator in
Rochester, Massachusets: this is the current solid waste disposal practice for MMR.

Previous investigations conducted to characterize AOC LF-1 Source Area include a
records research completed in 1983; an initial site inspection (SI) in 1985; and a
geophysical investigation in 1986 (Metcalf and Eddy. Inc.. 1983: R.F. Weston, Inc..
1985; and E.C. Jordan Co.. 1988). A second phase of the SI was completed in 1988
and a Remedial Investigation (RI) in 1989 (E.C. Jordan Co., 1990: and ABB
Environmental Services. Inc.. 1992a).

3.2 ENFORCEMENT HISTORY

The NGB has followed USEPA guidelines for most of the IRP investigations
conducted at MMR since 1986 and for all investigations completed since 1989,
Placement on the NPL has not necessitated substantive changes in the overall
technical approach to remediation studies, However. upon formalization of the NPL
status, the NGB entered into an Interagency Agreement with USEPA and USCG on
July 17, 1991, to define responsibilities, documentation requirements, and future
regulatorv interaction regarding remedial activities at MMR under CERCLA
authority. The ANG is the NGB component directly responsible for carrving out
NGB’s responsibilities under the agreement.

Installation Restoration Program
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SECTION 4

4.0 COMMUNITY PARTICIPATION

Throughout MMR’s history. community concern and involvement has been high. The
NGB and USEPA have kept the community and other interested parties apprised of
site acuvities through informational meetings. fact sheets. news releases. public
hearings. and Technical Environmental Affairs Committee (TEAC) meetings. The
TEAC was organized in 1986 by the NGB to provide a forum for pubiic input on
MMR remedial response activities. Membership on the TEAC comprises USEPA.
Massacnusetts Department of Environmental Protection (MADEP). and
representatives from local. regional, and state groups. Beginning with the October 7.
1992, TEAC meeting, members of the public could request attendance as observers

through their TEAC representative.

During May 1991. the MMR community relations plan was released: this outlined a
program to address community concerns and keep citizens informed and involved in

the remediation process at MMR.

On June 30. 1992. the NGB made the administrative record available for public
review at NGB’s IRP Office. Otis ANG Base. Massachusetts: USEPA's offices in
Boston. Massachusetts: and the Falmouth Pubiic Library, Falmouth. Massachusetts.
The NGB published 2 notice and brief analysis of the Proposed Plan in the Cape
Cod Times. and in the Falmouth/Mashpee/Bourne Enterprise on June 26. 1992.
The NGB made the FFS and Proposed Plan available to the public at Falmouth
Public Librarv and the administrative records locations.

On June 30, 1992. the NGB held an informational meeting at Bourne High School
in Bourne. Massachusetts to discuss the results of the field investigations and the
clean-up alternatives presented in the FFS and to present the Proposed Plan. Also
during this meeting, the NGB answered questions from the public. From Julv 1 to
August 29, 1992, the NGB held a 30-day public comment period with a 30-day
extension. to accept public comments on the alternatives presented in the FFS and
the Proposed Plan. On July 22. 1992, the NGB held a public hearing to discuss the
Proposed Plan and to accept anv oral comments. A transcript of this hearing and the
NGB's responses to the comments are included in the responsiveness summary (see

Appendices C and D).

Instailation Restoration Program
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SECTION 5

5.0 SCOPE AND ROLE OF RESPONSE ACTION

The proposed remedy was selected to take action to protect human health and the
environment in the short term while additional information is collected to better
assess the response of the aquifer and contaminants to remediation efforts. Thus the
selected remedy is an interim remedy. The interim remedy will operate for a
minimum of five vears, during which time a final remedial action plan for AOC LF-1
Source Area will be developed. A final ROD for AOC LF-1 Source Area will be
based on the data collected during the design. operation, and monitoring of the
interim remedyv and the findings of further characterization of the groundwater
downgradient of 1947, 1951, and 1957 cells. Additional interim actions may be
proposed if data collected prior to the final ROD indicate that such actions are

warranted.

In summary. the interim remedy consists of: (1) constructing a landfill cover system
on the 1970 Cell. Post-1970 Cell. and Ketle Hole: (2) conducting post-closure
maintenance and monitoring of the cover system on these cells for a minimum of
30 vears after the completion of the ‘cover: (3) monitoring landfill gas and
groundwater quality semi-annually and submit results for regulatory agency review;
(4) the NGB and appropriate regulatory agencies will review the effectiveness of the
AOC LF-1 source interim remedial action every five years.

The interim remedial action will allow time to further evaluate the impact of the
1947, 1951, and 1957 cells on groundwater quality, while minimizing further impact
on the environment from the 1970 Cell, Post-1970 Cell. and Kettle Hole. The final
remedial action will be consistent with the interim action and the NGB’s long-term
clean-up goals of reducing contaminant concentrations in groundwater at MMR.

The interim remedial actions will address the following response objectives:
Reduce contaminant leaching to groundwater.

Minimize migration of liquids through closed landfill cells.
Maintain compatibility with the final remedial measures.

Instailation Restoration Program
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SECTION 6

6.0 SUMMARY OF SITE CHARACTERISTICS

Section 3.0 of the FFS provides an overview of the AOC LF-1 environmental
contaminadon assessment. The significant findings of the contamination assessment
are summarized in the following subsections.

6.1 LANDFILL WASTE CONTAMINATION ASSESSMENT

Intrusive explorations, such as test pittng and drilling. were not conducted within the
landfill cells because of the possibiiity that live ordinance disposal occurred at the
AOC. Non-invasive explorations including a soil gas survev and a magnetometer
_survey have been conducted at this AOC. Accurate documentation of the waste
disposed of in AOC LF-1 does not exist; however, based on record searches and
interviews, waste materials including general refuse, fuel tank sludge. solvents,
herbicides. transformer oils. fire extinguisher fluids. blank small arms ammunition,
paints, paint thinners, batteries. DDT powder. hospital wastes. municipal sewage
sludge, coal ash. and possibly live ordnance were deposited in the landfill cells.

2 GROUNDWATER CONTAMINATION ASSESSMENT

Chlorinated volatile organic compounds (VOCs). aromatic hydrocarbons. and
inorganic analvies were observed in groundwater downgradient of AOC LF-1. The
highest concentrations and largest number of contaminants were associated with the
- Post-1970 Cell. confirming that this cell is a continuing source of contaminants
impacting groundwater. These three chemical groups were also detected in
groundwater immediately downgradient of the 1970 Cell. suggesting that some
leaching may still be occurring from materials within this cell. Data from long-
screened wells adjacent to the Post-1970 Cell (i.e., MW-1 and MW-2) and the 1970
Cell (i.e.. MW-9) suggest that contamination extends 75 feet into the aquifer:
however, VOCs were detected in the upper 40 feet of the aquifer in multilevel well
clusters MW-11 and MW-16, suggesting that results from long-screened wells may
overestimate the actual depth of groundwater contamination.
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With the éxception of chloroform, which was detected ar a2 concentration lesg than
or equal to 5 g/ downgradien; of the 1957 Cel]. contaminants were not detecteq
downgradien: of the 1947, 195 L, and 1957 ceys. Inorganic concentrations thae would
be indicative of current leaching were not found downgradient of the 1947, 193] and
1957 cell areas, Table 6-] Summarizes the groundwater analyricg] results from these
cells.  Due 1o regulatory 4gency concerns about dara £aps with the existing
monitoring wel] Network. additiona] investigation wi]] be conducted ¢ further
characterize groundwater downgradient of these ceils.

The areg] distribution of tora] chlorinated erhepes and carbon tetrachloride mugrating
from AOC LF.; 1s shown in Figure 6-1. Contaminants were detected as far away as
the MMR boundary, approximately 8,000 fee; from AOC LF.]. The chlorinated
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TABLE 6-1
SuMMARY OF LABORATORY ANALYTICAL GROUNDWATER RESULTS
FROM THE 1947, 1951, AND 1957 CELLS

AOC LF-1 RECORD OF DECISION
MASSACHUSETTS MILITARY RESERVATION

‘ ﬁ
DETECTION
AMALYTE (UNIT) Limrr RANGE FREQUENCY'
Volatle Crganic Compounds (pg/L):
Chioroform 1 3-5 6/22
Inorganics (g L):
Caicum 5.000 7.080-15,700 5/5
Sodiam 5.000 5,860-5.980 3/5
Notes:

' Number of cetectons per total number of samples analyzed.
MG/L = mecrograms per liter

WO079225.T30/1

6-3



(Y]] [ Enviavneny

ONCENIRATION § e
cu.‘mmmw L

WSTALL ANION REST
l‘li‘CNHSE TS

ONCEN TRANOM
bRl C“ ANALYTICAL AESin

& womtoang WELL/MOMTOANG wey | Ctusin
© wann TASLE WELL/ P ZOME 1ep
FORMER 8438 WATER supPLy wELL
3¢ witienenye GHOUNOWAIEH CONFOUR
LOIAL PCE. 1CE, DeE, ang
hro} pigd u",gf" DCE. AND COY, fug,ty 1y
IND] wovY DgvEC gD
NS HoT sanengp

Otep WATER conln.uulonmuu-
‘% "Aumn'!n WiTH aoC ¢5. 19
R r"“ T0IAL e, 1cg. OCE. AND cCy, (gt )
K MNIERPHENIVE ISOCONCENIRAFION Lingg
O s AL

NP
JNDp Y cen

s Y N\ ®

— 2] | e | Brw.2r N Y,
1s ' INDy MwW.s2 NS @
"o 5 19301 - N

A
cr \

. \
v

18 . MISE 1919
~B 16 M:” ' ocry |
Mw.1y )

s ==

J’-;/?// =
, E?f{f
: 5 H
.: o ez sl
IV e [
=4 gk L
s ==
—
-

INEERIE VE Wamizoniag
sy HIBUTION O
SOLVENT prume

Suva 0y b

ORATION PROGAAM
MLTARY RESERVATION

FIGURE 6-1




SECTION 6

approximately 2.000 feet downgradient from the Post-1970 Caell. contamiraats leaving
the 1970 Cell will travel farther downgradient from the landfill boundar: ina given
period than those mugrating from the Post-1970 Cell. Tabies 6-2 and 6-3 summarize
the results from two groundwater sampling rounds at the 1970 Cell and Katule Hole.
Table 6~4 summarizes analytical results from groundwater at the Post-1970 Cell.

The solvent plume is sinking at a rate berween 1.23 and 2.5 feet per :00 feet of
horizontal migration. between the Post-1970 Cell and Connerv Avenus (near the
MW-20 cluster) 2.700 feet downgradient. Adjacent to the Post-1970 Cell. =1e bottom
of contamination was detected to a depth of approximatelv 40 feet in :ze aquifer.
Further downgradient of the Post-1970 Cell near Connerv Avenue, the bottom of
contarunation was detected to a depth of approximately 100 feet in :he aquifer.
Chemnical data from Fence No. 2 and Fence No. 3 monitoring wells indicate that the
solvent plume is leveling off downgradient at an elevation approximarzlv 30 feet
below mean sea level (MSL). A summary of laboratorv analvtical rssults from
downgradient groundwater is provided in Table 6-3.

Potential reasons for this leveling off include: (1) decreased hvdraulic conductivity
with depth. and (2) the influence of the regional groundwater flow pa:tern. Soil
boring logs. screened-auger logs. and in situ hvdraulic conductivity (i.e.. permeability)
testing of some deep monitoring wells (i.e. MW-20Z. MW-27. and MW-25A.B) show
finer-grained deposits at depth, with hydraulic conductivities 10 times .ower than
corresponding values measured in coarser grained shallow outwas: deposits.
Preferential contaminant migration would occur in regions of higher hvdraulic
conductivity (i.e., groundwater movement mav be restricted in the fine- strata at
depth). In addition. the regional groundwater flow pattern established berween the
principal recharge area (located in the northern portion of MMR) and :he natural
discharge boundary (i.e., the ocean and Buzzards Bay) will influence the geometry
of the plume. At some distance downgradient of the major recharge zone, the
regional groundwater flow lines will level off. and eventuallv rise in elevation toward
the natural discharge boundary. These two factors will affect the depth :he solvent
plume attains, especially a plume characterized by relatively low contaminant

concentrations.

In addition to the chlorinated compounds comprising the bulk of the plume. aromatic
hvdrocarbons were also found in monitoring wells immediatelv downgracient of the
Post-1970 Cell and the 1970 Cell. and in one monitoring well near Well G. MCLs
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TasLe 6-2
SuMMARY of LABORATORY ANALYTICAL RESuLTS FoR
Ocroser 1989 GROUNDWATER SAMPLING AT THE 1970 CeLL anp KETTLE Howe

AQOC LF.1 Recorp of Decision
MAssacnusm'rs MiuTaRry ReservaTiON

DeTECTION
ANALYTE (UniT) Limrr Range FreEQuency!
Volatile Organic Compounds L):
Benzene 1 3-8 8/35
Chiorobenzene 1 2-3X 2/35
Chioroform 1 1 2/35
1.1-Dichloroethane 1 1-2 7/35
1.2-Dichloroethylene (total) 1 . 8-18 8/35 .
Ethylbenzene 1 1-3 7/35
Tetrachloroethylene 1 1-2 7/35
Toluene 1 34 3/35
Vinyl Chioride 2 34 8/35
Xylenes (total) 1 3X 1/35
Inorganics g/L):
Arsenic 10 225 2/17
Cadmium 5 5.8J 117
Calcium §.000 11,200-20,900 1117
Iron 100 99.800-116,000 2/17
Lead 5 9.5-25.6 6717
Magnesium 5,000 5,390-5,710 2/17
Manganese 15 479-1,770 3/17
Mercury 0.2 0.220.37 2/17
Sodium 5,000 5,250-9,540 17/17
Zinc 20 30.6-134 4/17
Misceilaneous (m L): .
Chemicay Oxygen Demand 5 14.9-28.6 5/6
Phenolics 0.01 0.011 1/6
Total Dissoived Solids 10 90-193 6/6
Hardness - 41.9-62.3 5/5
— e ]

Notes:

' Number of detections per total number of Samptes anaiyzeq.
J = indicates an estimated vaiye.

X = Mass spectrum does not meet USERA CLP criteria; however, compound presance strongy suspected.
/L = micrograms per liter i

mg/L = milligrams per fiter

W079225.T80/2
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TABLE 6-3

SUMMARY OF LABORATORY ANALYTICAL RESULTS FOR
APRIL 1990 GROUNDWATER SAMPLING AT THE 1970 CELL AND KETTLE HOLE

AQC LF-1 RECORD OF DECISION
MASSACHUSETTS MILITARY RESERVATION

DETECTION
ANALYTE (UNrT) umr RANGE FReQuENncy*
Volatile Organic Compounds (vg/L):
Benzene 1 1X-7 7/20
Chiorobenzene 1 2X 3/20
Chloromethane 2 sX 120
1,1-Dichloroethane 1 1-2X 5/20
1.2-Dichloroethyiene (total) 1 1-13 7/20
Tetrachioroethyiene 1 1 1/20
Trichloroethylene 1 2 1/20
1.1,1-Trichioroethane 1 1 2/20
inorganics L):
Arsenic 10 19.6-30.2 5/8
Caicium 5.000 7,440-18,500 6/8
Iron 100 14,800-126.000 7/8
Magnesium 5,000 5,220 1/8
Manganese 18 735-2,120 7/8
Potassium 5,000 5.310 1/8
Sodium 5.000 5.190-8,140 8/8
Miscelianeous (mg/L):
Chemical Oxygen Demand 5 7.7-385 6/8
| Total Organic Carbon 0.5 3.8-8.1 2/8

' Number of detections per wotal number of samples submitted.

Mg/t =
mg/L
X

0o

micrograms per litar

milligrams per liter

Mass spectrum does not meet USEPA CLP criteria, however, compound presence strongly suspectad.

W079225.T80/3
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AOC LEF-1 Recorp of Decision

MASSACNUSET?S Miutary ReservaTion

DeTecnion
ANaLyTe (Unrr) Umr Rance FREQUENCY:
Voiatile Orqanic Comgounas lg/l):
Benzene 1 7.1 1/56
Carbon Tetrachioride 1 271 4/58
Chioroethane 2 4.2X 1/56
Chiorotorm 1 1 3/56
1, 1-Oichioroethane 1 1-8.5 26/56
1.2-Dichloroetnylene (total) 1 2-33 27/56
Ethyibenzens 1 1.2-10 8/56
2-Hexanone 2 10-11 3/s6
&Methyl-z-Pemanone 2 6.432 9/56
Teu'achloroemy'eno 1 2-54 11/58
1.1, 1-Trichloromane 1 1-3 13/56
Tricnloroemyiono 1 1-170 14/56
Toluene 1 25-100 14/56
Xylenes (totaj) 1 21X41 8/56

Semivolatije Organie Com ounds /1)

W 50 52X 1719
bis(z-emylhoxyi)phmalate 10 25 1719
4-Methyipheno| 10 290-340 7/19

noraanics f@(Lz:

Antimony 60 62.2-180 11/31
Arsenic 10 12.2-31.1 20/31
Calcium 5.000 6.170-23,.800 26/31
fron 100 22.100-184.,000 24/31
Lead 5 5.6-36.3 8/31

Magnesium 5.000 $.100-19,700 18/31
Manganese 15 27.7-5,170 27/31
Potassium 5.000 5.830-6.060 2/31

Sodium 5.000 5.270-13.500 30/31
Zinc 20 25.9-191 6/31

Pesticides/PCRs L):

None Qetectad 0/26

Miscellaneoys fma/L): .

Chemicat Oxygen Demang s S.0-144 12/22
Total Petroleum Ryarocarbons 0.2 12-14 3/10
Phenciics 0.01 0.018-0.021 2/22
Total Dissoiveg Soligs 10 12-353 19/22
Hargness - 3.9-240.9 2/22

' Numper of detections per total number of Samples analyzed.

mg/L = milligrams per liter
M3/l = Micrograms per liter
PCss = Polychionnateg biphenyts

6-8
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TABLE 6-5
SUMMARY OF LABORATORY GROUNDWATER ANALYTICAL RESULTS
FROM THE DOWNGRADIENT MONITORING WELLS

AQC LF-1 RECORD OF DECISION
MASSACHUSETTS MILITARY RESERVATION

DETECTION
ANALYTE (UNIT) bimrr RANGE FREQUENCY'
volatile Organic Compounds L
Benzene 1 9 1/28
Carbon Tetrachioride 1 11-20 2/28
1,1-Dichloroethane . 1 5 1/28
1,2-Dichloroethyiene 1 5-48 4/28
1,1,1-Trichloroethane 1 5-15 3/28
_Trichloroethylene 1 6-15 4/28
Tetrachioroethylene : 1 5-14 4/28
1,1,2.2-Tetrachloroethane 1 6-9 2/28
Inorganics L):
Sodium 5.000 7,960-15.400 3/3
Notes.
' Number ot detecuons per totali number of samples submitted.
»a/L = micrograms per liter
6-9
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SECTION 6

for benzene were slightly exceeded at each location. The highest toral concentration
of aromatic hvdrocarbons was found immediately downgradient of the Post-1970 Cell.
where a maximum concentration of 142 ug/L was measured. Toluene was the
predominant aromatic compound detected in groundwater. Except for benzene near
Well G (i.e., in MW-103A), aromatic hydrocarbons do not appear to be mugrating
appreciable distances downgradient from the Post-1970 Cell. However, the presence
of benzene in monitoring wells near Well G was not detected in any previoys
groundwater sampling rounds. and may actually represent a sampling anomaly.

landfill. Groundwater MCLs were not exceeded for any norganics; however, the
lead concentration exceeded the USEPA action leve! for groundwater in locations
of the landfill plume where fuel-related compounds were detected.

compounds). as is TOC. However. the TOC procedure is more likelv to detect
VOCs than the COD procedure.

Leachate parameters were measured upgradient of AQC LF-] (MW-10) to establish
background levels. The same parameters were then measured downgradient of the
landfill and the differences were interpreted. These indicator parameters are not a
measure of the toxicity of the leachate. Rather, they are ysed as gross indicators of
organic and inorganic contamination in the form of landfil] leachate.

Downgradient levels of leachate parameters did not differ significantly from the
background levels. except in samples from a few morutoring wells located along the
axis of the contaminant plume. Specific conductivity. an indicator of inorganic
leachate. exhibited the most vanability (approximatelv one order of magnitude); this
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SECTION 6

information was used to confirm current transport information concerning the
contaminant plume migrating from AOC LF-1.
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SECTION 7

7.0 SUMMARY OF SITE RISKS

A human health risk assessment was conducted to0 estimate the probability and
magnitude of potential adverse human health effeczs from exposure to contaminants
associated with AOC LF-1. The risk assessment {ocused onlv on potential human
health risks associated with exposure to source area grouncwater. The groundwater
risk assessment 1s described in deztail in the FFS (ABB Environmental Services, Inc.
1992b). Human health and ecological risks associated with exposure to surface soil
contamination were not evaluated for two reasons. First. no data exist on the narre
and extent of soil contamination at AOC LF-1. As described, no sampling has been
done in the areas of actual waste disposal because of the possibility of encountering
buried live ordnance. Therefore. the characterization and quantification of risk
resulting from potential soils contamination wouid be impossible to summarize.
Landfilled wastes have been covered with soil. therebv minimizing the potential for
direct exposure to landfilled wastes and contaminants. Second. the potential risks
associated with exposure to source area groundwater are sufficient to require source
remedial action. Of the remedial actions evaluated. a landfill cover svstem will be
constructed. The cover system and proposed fencing will effectivelv prevent
receptors from contacting contaminated surface soils at AOC LF-1. Therefore.
because no exposure will occur. no risks from exposure 1o AOC LF-1 source

contarnination will exist.
The human health risk assessment followed a four-step process:

1. Contaminant identification. which identified those hazardous substances that.
given the specifics of the site. were of significant concern.

(B

Exposure assessment, which identified actual or potential exposure pathways.
characterized the potentially exposed popuiations. and determined the extent

of possibie exposure. .

(97

Toxicity assessment. which considered the tvpes and magnitude of adverse
health effects associated with exposure to hazardous substances.

Installation Restoration Program
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SECTION 7

4. Risk characterizarjop which integrated the three earljer SIeDS 10 summarize
the potentig] and actua] carcinogenic and foncarcinogenic risks posed by

hazardous substances ap the site.

following paragraphs.

Nineteen contaminants of concern (COCs) were selected for evaluafion In the risk
assessment. All COCs were detected ar Jeag; once in the ground ater. and are listed
in Table 7-1. The health effects of each COC are summarized in Appendix B of the

Potential hyman health effects associated with €Xxposure to the COCs were estimated
Quantitatively through the development of hvpothetica] €Xposure pathways, These
pathways were developed 10 reflect the potential furure uses and location of AQC
LF-1. The following is a brief summary of the €Xposure pathways évaluated: a more
thorough description s in the FFS (ABB Environmenta] Services. Inc. 1992b). The
Teceptor population SXposure pathway was assumed. to be furyre downgradien:

Lifetime cancer risks were determined for each €Xposure pathway by multiplving the
eXposure level by the chemical-specific cancer slope factor. Cancer slope factors
have been developed by USEPA from epiderm'ological Or animal studies to reflect
4 conservative "upper bound” of the risk posed by potentially carcinogenic
compounds. That is. the trye risk is unlikely to be Sreater than the predicted risk.
The resulting risk estimares are expressed in scienrific notation as 3 probability (e.g.,
Ix10° for 1/ 1.000.000) and indjcate (using this €xample) that an individual has a One-
in-a-million chance of developing cancer as aresult of site-rejated €xposure over 70
Years to the particular compound at the stateq concentration. Current USEPA
practice considers carcinogenic risks to be additive whep assessing exposure 1o g

mixture of hazardouys substances.
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Tame 71
CONTAMINANTE OF CONCERN in GROUNDWATER

AOC LF-1 RECORD 0F DECIsion
MASSACHUSETTS MILITARY RESEAVA TION

CONTAMINANT

CONCENTRATION RANOE
(pgit}

AVERAGE CONCENTRATION'

MAXIMUM CONCENTRATION i)

FREQUENCY OF

on) DETECTION
Volatite Organic Compounds
Benzene ND'-58 30 58 2/11
Carbon Tetrachlorlde ND-71 12 " 5/1%
Chiorobenzene ND-30 25 30 2/11
1,1-Dichioroethane ND-8.0 a0 8.0 9/11
1,2-Dichloraethylene ND - 48 14 48 10/114
Ethylbenzene ND-90 30 9.0 2/11
2.Hexanone ND-7.7 5.2 17 (VA]]
4 Methyl-2-Pentanane ND - 28 7.1 28 i
1.2,2,2-Tetrachloroethane « ND-90 34 9.0 2/
Telrachlorosthylene ND - 54 9.3 54 6/11
Toluene ND - 92 tt 92 /1
1 1.1,1-Trichloroethane ND-80 32 8.0 yn

Tilchlorasthylene ND - 55 9.6 §5 6/11
Vinyl Chioride ND - 4.9 7 LA 2/11
Xylenes ND - 37 56 7 1”1
Semivolatile Organic Compounds
4-Methyiphenol - 310 310 11
Inotganics
Arsenlc 22-27 25 27 2/2
Lead ND-70 42 10 t/2
Manganese 1,700 - 4,300 3,000 4,300 2/2

Notes: .

' Asithmetic means were used lo average data. Half the Contract Requlred Quantitation Lirnlts were substituted for nondelect values.

' ND = Not detected : : :

s - = No range concentrations because only one sample analyzed for SVOCs

m/L

micrograms per liter

v~ e ——
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SECTION 7

The Hazard Index (HI) was also calculated for eacd pathway as USEPA's measure
of the potential for noncarcinogenic heaith effects. The HI is calculated by dividing
the exposure level bv the reference dose (RfD) or other suijtable benchmark for
noncarcinogenic health eifects. RfDs have been developed by USEPA 1o protect
sensitive individuals over :he course of a lifetime, and they reflect a daily exposure
level that is likelv to be without an appreciable risk of an adverse health effect.
RfDs are derived from epicemiological or animal studies anc incorporate uncertainty
factors to help ensure tha:r adverse health effects will not occur. The HI is often
expressed as a single value (e.g., 0.3) indicating the ratio of the stated exposure to
the RfD value (in this example, the exposure is approximately one-third of an
acceptable exposure levei for the given compound). The HI is onlv considered
additive for compounds that have the same or similar toxic endpoints (for example:
the HI for a compound known to produce liver damage should not be added to an
HI for a second compound whose toxic endpoint is kidney damage).

Table 7-2 summarizes the carcinogenic and noncarcinogenic risks for the hypothetical
€xposure to contaminated groundwater downgradient of AOC LF-1 by ingestion and
inhalation of volatilized contaminants in the shower. More de:ailed tables of the risk
assessment are in Appendix B of the AOC LF-1 FFS (ABB Environmental Services,

Inc., 1992b).

Carcinogenic risks are compared to the USEPA targe: carcinogenic risk range of 10°
to 10°. Noncarcinogenic risks are compared to the USEPA :arget noncarcinogenic
HI of 1.0 (USEPA, 1990). Future potential carcinogenic risks for downgradient
residents ingesting and inhaling groundwater contaminants were estimated to be
7x10™ (average case) and 9x10° (reasonable worse case). Noncarcinogenic risks were
estimated to be 4 (average case) and 7 (reasonable worse case). Both carcinogenic
and noncarcinogenic risks exceed the USEPA target risk ranges.

Arsenic contributed 74 percent of the carcinogenic (average case) and 67 percent of
the carcinogenic (reasonable worst case) risk in groundwater. The non-carcinogenic
risks were also influenced by the presence of arsenic: 61 percent of the average case
and 36 percent of the reasonable worst case were atrributed 1o the arsenic detected

in groundwater.
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: TABLE 7-2
SUMMARY OF CARCINOGENIC AND NONCARCINOGENIC
RISKS FROM EXPOSURE TO GROUNDWATER

AOC LF-1 RECORD OF DeCiSION
MASSACHUSETTS MILITARY RESERVATION

EXPOSURE PATHWAY

LIFETIME INCREMENTAL CANCER RISK NONCARCINOGENIC HAZARD INDEX

AVERAGE CASE WORST CASE AVERAGE CASE

WoRsT CasE
Ingestlon 7x10* ox10* 4 7
Inhalation of Volatilized 5x10° 6x103 0.004 0.00005
Contaminants
Combined 7x10* 9x10 * 4 7

W079225.180/7




SECTION 7

the side of conservatism. Therefore, the calculated risks usually provide an upper
bound of risks likely to be encountered at the site. Actual risks wil] probably be
much lower than these calculated risks.

There are uncertainties involved in adding risks from individua] chemicals to estimare
total risks. Many individual chemicals act through different mechanisms on different
target organs; therefore, the risks are not necessarily additive. However, some
chemicals may potentiate the effects of other chemicals, so that the combined risks
may be greater than the sum of the individual risks.

Actual or threatened releases of hazardous substances from this site, if not addressed
by implementing the remedial action selected in this ROD, may present an imminent
and substantial endangerment to human health, welfare. or the environment. Risks
resulting from releases to groundwater are considered in this ROD.

Instailation Restoration Program
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SECTION 8

8.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

Three alternatives were developed and screened in the FFS. This section describes
the response obtjectives and the development and screening of alternatives.

8.1 STATUTORY REQUIREMENTS/RESPONSE OBJECTIVES

Under its legai authorities, NGB’s primary responsibility at this NPL site is to
" undertake remecial actions that are protective of human health and the environment.
In addition. Section 121 of CERCLA establishes several other statutorv requirements
and preferences. including a requirement that the remedial action. when complete,
must comply with all federal and more stringent state environmental standards.
requirements, criteria, or limitations, unless a waiver is invoked: a requirement that
the selected remedial action is cost-effective and utilizes permanent solutions and
alternative treatment technologles or resource recoverv technologies to the maximum
extent practicable; and a preference for remedies in which treatment that
permanently and significantly reduces the toxicity. mooility, or volume of the
hazardous subsiances is a principal element over remedies not involving such
treatment. Remedial alternatives were developed to be consistent with these
Congressional mandates.

Based on preliminary information relating to types of contaminants. environmental
media of concern, and potential exposure pathways, remedial action objectives were
developed to aid in the development and screening of alternatives. These interim
remedial action objectives were developed to mitigate existing and future potential
threats to human health and the environment:

Reduce contaminant leaching to groundwater.
Minimize of migration of liquids through closed landfill cells.
. Maintain compatibilitv with the final remedial measures.

Installation Restoration Program
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SECTION 8

8.2 ALTERNATIVES DEVELOPMENT AND SCREENING

CERCLA and the NCP set forth the process bv which remedjal actons are evaluated

and selected. In accordance with these requirements, a range of alternatives were
developed for AOC LF-] source control.

The FFS for AOC LF-] developed a minima] no-action alternative and limited
number of interim remedial alternatives that arrain site-specific remediation
objectives (ABB Environmenta] Services. Inc., 1992b).

Section 6.0 of the FFS identified. assessed. ang screened technologies based on
effectiveness, implementability. and cost. The FFS focused only on source control
technologies. A séparate report will address groundwater contaminant migration
technologies. This will be done after groundwater characterization is complete (ABB

initial SCTeening was to narrow the number of potential remedial actions for further
detailed analvsis. Cover System alternatives were then developed and evaluated in

Section 7.0 of the FFS.

Installation Restoration Program
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SECTION 9

9.0 DESCRIPTION OF ALTERNATIVES

This section provides a narrative summary of each evaluated alternative. Detailed
assessments of each alternative are presented in Section 7.0 of the FFS (ABB

Environmental Services, Inc.. 1992b).

9.1 SOURCE CONTROL ALTERNATIVES ANALYZED

Based on sciection of cover systems as a remedial technology. three remedial
alternatives were developed for source area control at AOC LF-1:

. minimal no action
. cover new landfill cells
. cover all landfill cells

The following subsections describe each alternative.
9.1.1 Alternative No. 1: Minimal No Action

The minimal no-action alternative serves as the baseline altermative for source
control at AOC LF-1. This alternative would include the long-term groundwater
monitoring program described in Subsection 7.1.2.9 of the FFS (ABB Environmental
Services, Inc.. 1992b). However, no remedial actions or administrative controls would

be implemented.
9.12 Alternative No. 2: Cover New Landfill Cells

This alternative consists of installing a final cover system conforming to RCRA
guidance over the 1970 Cell. Post-1970 Cell. and Kerttle Hole to isolate contaminants
and minimize migration to groundwater. In addition. this alternative includes a
semiannual groundwater monitoring program, semiannual cover inspection and
maintenance. and semiannual reporting to USEPA and MADEP as described in
Subsection 7.1.2.9 of the FFS. The interim remedial action at AOC LF-1 also
consists of leaving wastes in place beneath the soil and vegetative cover at the 1947,
1951, and 1957 cells, and installing additional downgradient groundwater monitoring

Instailation Restoration Program
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The final cover svstem for the 1970 Cejl, Post-1970 Cell, ang Kettle Hole woujq be
designed 10 accomplish the following goals:

minimize surface water infiltration through the landfilleq wastes -

[ ]
. promote drainage

. minimize surface erosion

. accommodate landfi]] settlement

) isolate landfiljed wastes from the environment
®

control air pollutants

To meet these goals and the remedia] objectves, the fina] Ccover system would consist
of the following components from top to bottom (Figure 9-1):

surface laver with vegetative materia]

[ J
. drainage layer

. low permeability barrier layer with geomembrane
[ ]

[

gas collection laver
subgrade materia] (i.e., common borrow)

The composite hvdraulic barrjer layer would be 2 geomembrane underlain by a low-
permeability barrier layer.

De:ailed descriptions of cover System components can be found in Section 7.0 of the
FFS (ABB Environmenta] Services, Inc., 1992b).

9.1.3 Alternative No. 3: Cover All Landfil] Cells

1947, 1951, and 1957 cells. The MADEP guidance cover, although less rigorous than
a RCRA cover System. may be adequate at the 1947, 1951, and 1957 cells. In
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SECTION 9

addition. these ojder cells do not appear to be currently affecting groundwater, |-
addition, this alternative includes the same semiannual groundwater monitoring
Program. semiannual cover inspection ang maintenance program, and Semiannua;
reporing to USEPA and MADEP Proposed for Alternative Ng. 2. The cover
S¥ystems will jsolate contaminants and minimize migration to groundwater. The

Proposed cover for the 1947, 1951, and 1957 cells will be 2 feer thjck and consisz or
the following lavers from top to bottom:

. a 6-inch surface layer with vegetalve materia]

. a [2-inch drainage laver above the geomembrane
o a4 géomembrane materia]

. a 6-inch gas collection layer

Each of the 1947, 1951, and 1957 cells will be covered separatelv. Each cover svstem
will be graded t0 have a minimum fing] slope of 3 percent afrer settlement. Long-
€7 monitoring and maintenance for a solid waste cover system would be consistent
with the program described for the 1970 Cell, Posi-1970 Cel, and Kemle Hole. The
1927, 1951. and 1957 cell areas would ajso be fenced. This cover system would

exceed the remedija] oDjectives presented In Section 3.0.

Extensive site preparation of the +0-acre area above the 1947, 1951, ang 1957 cells
would be Necessary before a cover system could be installed. All trees (including
Stumps), shrubs. ‘and taj] grasses would be cleared from the thre

chipped, and Spread on the landfil] or disposed of elsewhere. A large amount of

Tabies 9-1. 9.2, and 9-3 show the Present worth of estimated COSts t0 implement
Alternative 1. Alternative 2. and Alternative 3. respectively.

9.2 GROUNDWATER CONTAINMENT ALTERNATIVES ANALYZED

No groundwater containment alternatives were evaluated as part of this ROD. Aoc

LF-1 groundwater will be
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TABLE 9-1
CosT SUMMARY TABLE FOR ALTERNATIVE 1

AQC LF-1 RECORD OF DECISION
MASSACHUSETTS MILITARY RESERVATION

DIRECT COST $380.000-$480.000

Direct costs inciude monitoring well and fence installation
adjacent to the six zisposal areas at ACC LF-1.

INDIRECT COST $130.000-$170.000

Indirect costs inciuce heaith and safety, legal. administration,
permitting, engineenng, and services guring construction.

TOTAL CAPITAL (DIRECT AND INDIRECT) COSTS $510,000-$650.000

PRESENT WORTH OF O&M COSTS (@ 10% FOR 30 YEARS) $800,000-$1.000,000

Operating and maintenance costs include site inspections,
groundwater samgpling and analysis. maintenance of monitoring
wells. report preparation, and 5-year site reviews.

TOTAL PRESENT WORTH FOR ALTERNATIVE 1 $1,310,000-$1.650.000

Notes:
Cost estimates are Dased =n availagie inforrmation and professionai judgment. Changing market conditions and reguiatery
requirements may cause actual costs 10 vary from the esstimated costs.

Estimated costs correspona 0 an ENR CCl of 4896.

A contingency of 20 sercen: nas been inctuded in #acn direct and indirect cost item.

W079225.T3S0/8 9 5




TABLE 9-2
CoST SUMMARY TasLE FOR ALTERNATIVE 2

AOC LF-1 RECORD Or Decision
MASSACHUSETTS MILITARY RESERVATION

fLDIRECT cosT $19,800,000-$24.800,000
Direct costs include mobilization/demobilization: debris

consolidation: access road construction: supgrade fill

placement; settlement monitoring; cover sysiem construction

for 1970 Cell. Post-1970 Call, and Kettle Hcie: and fence

construction and groundwater monroring weil installation

adiacent to the six disposal areas at AOC L=,
INDIRECT COST $6.000,000-$7,500,000
Indirect costs include heaith and safety, legai. administration,

dermmting, engineenng, and services during construction.

TOTAL CAPITAL (DIRECT AND INDIRECT) COSTS $25,800.000-832,300,000
PRESENT WORTH OF O&M COSTS (@ 10% FOR 30 YEARS) $2.000,000-$2,500,000

Operating and maintenance costs include site inspections,
mowing, settiement monitoring, groundwater monnoring and
analysis. gas monitoring, maintenance of cover system ang
groundwater monitoring wells, report preparauon, and 5-year

site reviews.
TOTAL PRESENT WORTH FOR ALTERNATIVE 2

327.800,000-334,800,000_—‘

Notes:

Cast esumates are oaseq on avaiante mformaton ang protessional juagment. Changing marxet conditions ang reguiatory

requirements may cause actual costs 10 vary rom the est:mated costs.

Esumatea casts correspond to an SNR CC! of 4896.

A conungency of 20 percent has been includec :n eacn airect and ingirect cost item.

W0T9225.T80/9




TaBLE 9-3

CosT SUMMARY TABLE FOR ALTERNATIVE 3

AQC LF-1 RECORD OF DECISION
MASSACHUSETTS MILITARY RESERVATION

DIRECT COST

$30.600,00-$38.200.000 7

-Direct casts include mobilization -demaotiiization. clearing and
grubbing, cebris consolidation, access road construction,
subgrade, fill placement. settlement monmtoring, cover system
consiructior. monitcning well instailation. and fence
construction for all six disposal areas at AQC LF-1.

INDIRECT COST

$§9.200,000-$11,500.000

Indirec: costs inctude heaith and safety, legal. aaministration,
permitting, engineering, and services dunng construction.

TOTAL CAPITAL (DIRECT AND INDIRECT) COSTS

$39.800,000-849,700.000

PRESENT WORTH OF O&M COSTS (@ 10% FOR 30 YEARS)

$2.000.000-$2,500.000

Operating and maintenance costs include site inspections,
mowing, setttement monitoring, groundwater monnoring and
analysis. gas monitoring, mainterance of cover sysiem and
groundwater monitoring weils, report preparation, and S-year

site reviews.

TOTAL PRESENT WORTH FOR ALTERNATIVE 3

$41,800,000-$52,200,000

Notes:

Cost estimares are sasea on available intormation ana professional

requirements may cause actual costs to vary Tom the estimated costs.

Sstimated costs carrespond <o an SNR CC! of 1895,

A contingency of

W0T9225.T30,10 9-7
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conjunction with

groundwater contaj
alternatives would

nmem/remedian'on. these source contre
provide a site-wide

TeSponse plan for AQC LF-1.
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SECTION 10

10.0 SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

10.1 EVALUATION CRITERIA USED FOR DETAILED ANALYSIS

Section 121(b)(1) of CERCLA presents several criteria that, at a minimurn, NGB is
required to consider in its assessment of alternatives. Building on these specific
statutory mancdcates. the NCP articulates nine evaluation criteria to be used in
assessing the individual remediai alternauves. These criteria and their dednitons are
discussed in the following subsections. A detailed analysis of the alternatives was
performed using the nine evajuation criteria to select an interim site remedy.

10.1.1 Threshold Criteria

The following two threshold criteria must be met for a.lternarxves 1o be eligible for
selection in accordance with the NCP:

Overall Protection of Human Health and the Environment. This
cniteria addresses whether a remedy provides adequate protecuon and
describes how risks posed through each pathwayv are eiiminated.
reduced. or controlled through treatment. engineering controls, or
instrutional controls.

Compliance with ARARS. This criteria addresses whether a remedy

will meet ARARs and/or provide grounds for invoking a waiver.

10.12 Balancing Criteria

The following five criteria are used to compare and evaluate the alternatives that
meet the threshold criteria:

ong-term Effeciiveness and Performance. This criteria assesses

. alternatives for their long-term effectiveness and permanence. along

with the degree of certainty that they will prove successful.

Reduction of Toxicitv, Mobilitv. or Volume Through Treatment. This
criteria addresses the degree to which alternatives employv recycling or

0079225.080
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SECTION 10

treatment that reduces toxicity. mobility, or volume, including how
treatment is used to address the principal threats posed by the sjte.

. Short-:erm Effectiveness. This criteria addresses any adverse impacts
on human health and the environment during implementarion and the
time nesded 1o achieve protection.

. Implementabilitv.  This criteria addresses the technical and
adrmunistrative feasibility of a remedy. including the availability of
materiais and services needed to implement a particular option.

. Cost. This criteria addresses the estimated capital and operations and
maintenance €Osts on a present-worth basis.

10.13 Modifving Criteria

The modifying criteria are used on the finaj evaluation of remedial alternatives,
generally after NGB has received public comment on the FFS and Proposed Plan:

L State Acceptance. This criteria addresses the Commonwealth's

of waivers.

. Communitv_Acceprance. This criteria addresses the public’s general
response to the alternatives described in the FFS and Proposed Plan
reports.

102 SUMMARY OF COMPARATIVE ANALYSIS

Following the detailed analysis of each alternative, a comparative analysis, focusing
on the relative performance of each alternative against the nine criteria. was
conducted. The comparative analysis is presented in the FES (ABB Environmental

Services, Inc.. 1992b).

Installation Restoration Program
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SECTION 10

The following subsections presez: the nine criteria and a brief narrative sumrary of
each alternative’s streng:ns anc weaknesses with respect to the evaluation c=terja.

102.1 Overall Protection of Human Health and the Environment

All the remedial alternatives uoulc provide an increased level of proteczion to
human recsptors. Alternatives 2 and 3 include the installation of a cover svsiem that
would effecavelv reduce contarminant migraton into groundwater. Protection will be
provided by isolating wasie from surface exposure pathways. Downgradient
groundwater monitoring. a par: of all alternatives. will protect human health by
tracking contaminant migration. This will allow timely notice to persons pote'xuallv

arrected by contaminant migration.
1022 Compliance With ARARS

Alternative 1 (minimal no action) would not satisiv the requirements of RCRA
Subtitle C closure/post-closure action-specific ARAR for the 1970 Cell. Posi-1970
Cell. and Ketule Hole. This ARAR reguires the continment closure of landfiils. In
addinon. Alternative 1 would not mes: the Massachuserts Solid Wasze Management
action-specific ARAR for any of the cells without approval of an alternative cover
system design (existing cover) bv the State.

Alternatve 2 would need MADEP approval of the existung cover svsiem only for the
older cells (1947, 1951, and 1957 C°.ls) Because Alternatives 2 and 3 include the
installation of a composite low-permeability hvdraulic barrier in the cover system
over the 1970. Post-1970. and Kettle Hole cells. the Massachuserts Solid Waste
Management action-specific ARAR would be me: for those cells. The Massachuserts
Solid Waste Management acton-specific ARAR would be met for the older cells in

Alternative 3.
1023 Long-Term Effectiveness and Permanence

A.Itemanve 2 and 3 offer equivalent long-term effectiveness and permanence. Both
alternatives rely on containment technology to control infiltration and long-term
groundwater monitoring to docurment an a.lternanves effectiveness. Both are reliable
as long as integrity of the cover system is maintained. Each alternative includes a
cover inspection and maintenance program to maintain cover integrity. The minimal

Instailation Restoration Program
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fo-action alternative wouyjd acaieve the szme long-term effectiveness as other
Alternasive 2 for the older cells. by way of long-rerm groundwater monitoring. The
minima! no-action alternative would not achieve long-term effeciivenass ar Lhe'newer
cells because no remedial measures would be taken,

102.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

The thres alternatives would not reducs toxiciry, mobility, or volume of source area
comaminants through Teamment. The reduction of toxicity, mobility, and volume can
be accomplished through trearment of groundwater, leackate, or landfill gas. The
reduction of toxicity, mobility. or volume of contaminants in groundwater will be

addresseg in the groundwater operable unit repor:.

10.2.3 Short-Term Effectiveness

The minima] no-action alternative would not have any short-term effects on the
communizy because remedia] actions would not be required. Workers conducting
environmental monitoring wouid require speciaiized health and safery waining. The
Proposed remedial action of Altenatives 2 and 3 would also require heajth and

safety aining for workers who construce., mainuain. and monitor the remedial acdon.

An additonal issue is the effect on the community of increased tryck raffic as large
quantities of cap material are hauled onto AOC LF.1. Because Alternative 2
involves less construction than Alternarive 3, Alrernative 2 presents Jess risk to the
workers, eavironment. and community. and has greater short-term effectiveness,

102.6 Implementability

The proposed Interim reme.dial action would provide a. Iow-pe_rmeability cover svstem
over the 1970 Cell. Pos:-1970 Cell. and Kettle Hole and would instal] additional

groundwater monitoring wells downgradient of all cells ar AOC LF-1. Factors that

increase the technica] feasibiiity of the Proposed remedial action include: (1) cover
Systems and groundwater monitorine wells are feasible and commonly implemented

technologies: (2) site preparation (i.e., clearing trees) would only be required at the
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1970 Cz!l: and (3) materials and services would only be rscuired for 50 acres of
cover svstem consiruction.

The minimal no-action alternative would be technicaily feasibiz because it would only
involve insalling and sampling groundwater moritoring weils. The minimal no-
action alternative does not provide a cover system for all cells. The minimal no-
action alternative has low adminisirative feasibility because no remedial action is

proposed.

Overall. Alternative 3 would be more difficult to irmplemen:. This alternative has
high administrative feasibility because variance from regulations would likely not be
required. However. technically it would be more difficult 1o implement due to the
following factors: (1) extensive site preparation (i.e., clearing trees) would be
required on the densely vegetated 1947, 1951. and 1957 ceils: and (2) approximately
double the amount of fill material would have t be transported and placed to
provide a cover system over 90 acres of landfill ceils.

102.7 Cost

The cos: criterion includes the capital (i.e.. up-front) cost of implementing an
alternative. as well as the cost of operating and maintaining the alternative over the
long term. The estimated total cost on a present-worth basis considers both up-front
capital costs and long-term operation and maintenance costs. The capital. operation
and maintenance, and total costs for each alternatve are discussed in Sections 9.0.

The least expensive alternative is the minimal no-acdon alternaave, estmated to cost
up to $650.000. For Alternative 2 and 3, the costs of the wo different cover system
scenarios were compared. The total costs of the these are discussed briefly in

‘ Section 9..0 of this ROD.

10.2.8 State Accéptnxice

The Commonwealth of Massachusetts has indicated its concurrence with the selected
interim remedial action (i.e.. Alternative 2). A leuer expressing their concurrence

is presented in Appendix B.
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102.9 Community Acceptance
Based on the written an
there is some disagre
community comments

d oral comments received during the
sment with the NGB's selected
ars in Appendix C.

recent comment period.
femedy. Responses to
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SECTION 11

11.0 THE SELECTED INTERIM REMEDY

The NGB has selected Alternative 2. Alternative 2 is an interim remedy, the goals
of whnich are to reduce contaminants leaching to groundwater, limit rn.igratic;n of
liquids through landfiil cells. and maintain compaubility with the final remedial

easures. whiie the AOC LF-1 groundwater plume is characterized and final
remedial alternatives are studiec.

11.1 CLEAN-UP LEVELS

A 10° excess cancer risk leval for carcinogenic effects or a concentration
corresponding to a Hazard Index of 1.0 for compounds with noncarcinogenic effects
is tvpically used to set cleanup levels. Risk-based target cleanup leveis were not
deveioped for LF-1 source control because the source (landfiil wastes) were not
sampled. Remedial alternatives deveioped for AOC LF-1 Source Area included
three containment options. These alternatives were developed to address migration
potearial for contaminants leaching to groundwater.

Cleanup levels for groundwater contaminants associated with the AOC will be
developed in the FFS for groundwater.

eriodic assessments of the protection afforded by remedial action (i.e.. five-vear
reviews) will be made as the remady is being implemented and at the compietion of
the remedial action. If. during a five-vear site review, the source control remedial
action is not found to be protective. further action will be required.

112 DESCRIPTION OF REMEDIAL COMPONENTS

The installation of a composite low-permeability cover system (i.e.. Alternative 2) will
achieve the response objectives identified in Section 5.0 of this document. The
maximum permeability of the low-permeability layer would be 1x10” centimeters per
second (cm/sec). The landfill cover would be designed to meet or exceed RCRA
guidance as described in USEPA's Design and Construction of RCRA/CERCLA Final

Covers (USEPA. 1991) and sound enginesring practices.

Installation Restoration Program
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Existing vegetation on the 1970 Cell. Post-1970 Cell and Kertle Hole such as brys
and grass would be clearad. grubbed, and possibly spread over the AOC in a thi;
layer. The cleared area would be regraded to conrro] rainwater runoff and minimiz:

rosion. The installation of a gas detection system around these cells would be ysec
0 monitor for the presence or migration of methane and other landfill gases arte:
closure or these three cells. A passive gas venting system also would be part of the

landfill cover.

The cover's low permeabilizy barrier laver would be consructed of a low-permeability
barrier laver and a geomembrane to keep rainwater or snowmelt from infiitrating the
landfiil. The low-permeabiiitv barrjer layer will be covered by a drainage layer 10
effecively minimize water inditration into the low-permeability laver. Topsoil would
be placed on top of the drainage layer to suppor: grass, which will minimize soj
erosion and enhance évaporranspiraton to effecively minimize wazer infiitration into
the low-permeability laver. Figure -1 illustrates the profile of the landfill cover
system. The landfill will be fenced to protect the integrity of the cover svstem and

eliminate access to casuaj trespassers.

A post-closure plan will be developed specifving the inspection. monitoring, and
maintenance programs for the closed landfill to be continued for a minimum of 30
vears. These posi-closure activities will be subject to five-year site reviews as
required by the NCP when contaminants remain at the site,

Instaliation Restoration Program
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SECTION 12

12.0 STATUTORY DETERMINATIONS

The interim acion selected for implementation at AOC LF-1 Source Area is
consistent wit: CERCLA and. to the extent practicabie. the NCP. The selectad
remecy is protecive of buman health and the environment, attains ARARSs. and is
cosi-effective. The selected remedy uses permanen: solutions and altermative
treatment tecinoiogies or resource recovery technologies to the maximum extent
practicabie for this site. However, it (as well as the other alternatives evaluated)
does not satisiy the starutory preference for treatmeat which permanentlv and
significantly reduces the toxicity. mobility, or volume of hazardous substances as a

principai element

12.1 THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT

The remedy at AOC LF-1 will permanently reduce the risks posed to human health
and the environment by eliminating, reducing, or conmolling direc: contact exposures
to human and environmental receptors through enginesring controls (i.e.. low-
permeability barrier cover system). Moreover, the selscted remedv will minimize
infliration of precipitation into landfilled waste materiai and minimize the potendal
for contaminant migration from waste materials. Finally, implementation of the
selected remedy will not pose unacceprable short-term risks or cross-media impaczs
because the selected remedy includes elements to mitigate potential impacts (e.g..
erosion control measures. gas detection and management, and maintenance and

monitoring programs).

122 THE SELEG'éD REMEDY ATTAINS ARARS

This remedy will amain all ARARs/federal and state requirements that apply to the
selected source control remedy for AOC LF-1. ARARs that pertain to groundwater
will be identified in separate FS and ROD documents. and selected remedies for
those media will be required to comply with ARARs. Environmental laws from
which ARARSs for the selected source control remedial action are derived. and the
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SHc ARAR: are listed in Tables 12-1 through 12-3. A brief narrarive o
=5t ARARS is provided in the following subsections,

—

I'\

22 Location-speciﬁc ARARs
L’/G.:fon-spe:iﬁc ARARs for AOC LF-1 Source are ideztified in Table 12-1.

3iz<oyurce Aguifer Regulations. In general, projects that would be subject to0 review

<7C2T the soie-source .aqu.ifer program include highway or building cons:ruction

FTUIETI. either of whjch could have potentally detrimental effects on human healh

&nc e Surrounding eavironment. The proposed CERCLA activities would not

‘nCzase current contaminant concentrauons in the sole-source aquifer; the proposed

‘Z2mim remedial action would decrease the amount of rainwater inflitrating AQC
-1 Source and the amount of contaminants entering the aquifer.

1222 Chemical-specific ARARs

718K assessment for AOC LF-1.

223 Action-specific ARARs

Action-specific ARARs for the selected remedy are presented in Table 12-3. A
Suntnary of requirements that must be artained are discussed in the following briet
descriptions,

C’Iemical-soec;ﬂc ARARs that have been idendfied in Table 12-2 were used in the

Air Regulations, Federal and state air quality standards exist for particulate matter
and control of fugitive emissions and would be used in assessing excavarion and
COnstucdon emission controls. These standards are relevant and appropriate. rather
than appiicaple. because they were originally developed to contrg] stack and
automobile emissjons, Threshold Limit Values established by OSHA regulations
Provide an extensive list of control levels applicable t0 on-site remediation acuvites
SUCh as construction of the cover system. Air-related ARARs would be met through

the use of enginesring controls and monitoring during construction of the remedy.

Water Regulations. Substantive réquirements of the Massachusetts. Groun_dv'fater
Discharge Permirs would be relevant and appropriate to the on-site infiltration of

: Installation Restoration Program
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TABLE 12-1
LOCATION-8PECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE

AQC LF-1 8ounce RECURD OF DECISION
MASSACHUSETTB MILITARY RESLRVATION

Mioia REQUINEMENT STATUS REQUIREMENT BYNoOFEIS

CONSIDERAVION IN VHE INTERIM ROD

SOLE SOURCE AQUIFERS

Fedoral - . SDWA Sole Source ~ Relevant and

USEPA Is authorized to designate aquifers as sole
Aquilers (40 CFR 149)  Appropiiate

source and revliew fedesal flinancially assisted
projects in the area to determine the pruject’s
potentiul to contaminate the aquiles. Mo ledoial
assistance may be nwde for projects that may
contaminate the aquiler. Conversoly, foderal funds
may be used to modily projuects to ensuie they will
not contaminate the aquller.

The classification of groundwator heneath
Capo Cod us a sole-source aquilsr was given
consideration in the tisk assessiment.

cl

-
»
O
m
(o]

o]
=
]
s s aanass

Ases of Crlilcal Environmental Concern

Applicable or Relevant and Appropriate Requiroments
Code of Federal Regutations .

Code of Massachusells Regulations

remedial Investigation/ieasibility study

Safe Drinking Water Act

U.S. Environmental Protection Agency

WOT9225.180/11
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Tasie 12.2
cu:MleAl-s"scmc ARARs, CRivEnis, Aovisonies, anp Guipance

AOQC (F.¢ SOURCE Reconp OF Decision
Massaciusgrys Munany Resenva oy

Mepia Requinemeny 8TATUY REquinemEny 8ynorsis CoNSIDERATION 1N 1) INTERIM ROD
GROUNDWATEBA
SURFACE WATER - .
Federal SDWA . MCts Relovant ang MCls have been Promulgated for seyesa commeon Yo assess g potential sisks to humay, health due 10
(10 CFR 14113 . Appiopilale organic and Inorganic comtaminants. M()ys 1egulate consumption of gloundwatey, contaminant
141.16) the concentration of Contaminants |n ’)ubllc diinking concentrations were compared to their MGy s.
water supplles, but may also be copns dored relevant
] . and approprlate for Qroundwater aquiters used fof
) dilnking water,
SNWA . MCI Qs Rolovant ani My Gs 018 health basoy ciiterla.  Ag Promulgated  1he 4ggq National Contingency Plan states that non.
(0 CFN 14080 . Appropilate undor SARA, MCL s are lo be considered for diinking 200 MCLGs are to be usud as goals. Contaminang
141.51) waler souices, MCLGs are avaitable for severy|

cancentiations in groundwalter were compared to thei

organic and Inorganic comtaminants. Cl Gs.

RACRA . Subpart F Relavani and This requirement oullines standards, In addition (o These fequlrements may ba relevant anq appropriate |
Groundwater Appropilate background concentrations ang MCls, 10 be ussd I ceitaln conditions ielaling 1o transport ane exposure arg
Protection eslablishing cloan-up favels fof femediating gy,
Standards, Allernats groundwater contamination.
Concentration Limiis
(40 CFR 264 94)
Eederal Guldance USEPA Risk -To Be - RIDs are consldered the levels unlikely to cause USEPA Rins woie 1o charactesize tisks due 1o
and Criierla To Be Relerence Noses Considered signilicant adverse health elfecis associated with a noncarcinogons in varioys media,
Sonsidered (RIDs) . thisshotd inechanisn, of aclion In human exposue for
T _ a lifotune.
USEPA Carcinogen - To Be - CSFs represent the moss up-to-date Informatlon on USEPA CSFs were useq 1o compute 1he individual
Assessment Group, Consldered cancer risk fiom LSEPA‘s Carcinegen Assessment Incremental cancer fisk tosulling from exposure |y
Cancer Slape ) Group. cerlain chamicals.
Faclors (ngFs)
State Massachuseits - Relevani and Massachusetts Drinking Water Standards, excepl for  To assess (he potentlal risks 1o human heaith (e to
Diinking Waier Approprlate sodium, are equivalent |0 tederal MCt s, When state consump'lion of giroundwaley, Contaminany
Slandards levels are more stringemt than fuderal levels, the stale concentiations worsg Compatud 1o thej MLy
(310 CMAN 22.00) levols may bo used,
) Massachusois Rolovant any his 1squliemont astablishes (lyge calegoiiss of Complying with fodwial MCY g will be consisten, wilh
HWMA-Maxinim Appiopriate groundwater protection standards; backgiound  siare standards,
Concentration of Concenlrations, maxkmun concentralions, ang
Constituents foy alternate concentrations, The maximum
roundwaies ' . concentiatlons are Identical (o foderal SDWA MClg.
Proteciion
{310 CMR 30 668)
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TABIE 122

CHEMICAL-SPECIFIC ARARS, CRITEALA, ADVISORIES, AND GUIDANCE

AOC LF-1 SouRcE RECORD OF DEcision
MASSACHUSETTS MILITARY RESERVATION

CONSIDERATION IN THE INTEAIM ROD

The Office of Research and Standaids uses a
mulhodotogy similar 1o the USEPA Otfice of Diinking
Witer whon solting  guidelines. Cacinngens have
guidelines sel at the towust practical quantitation kit
or a level that would pose an excess cancer risk of 10

For noncarcinggons, a porcontagoe (usudly 20
peicent) Is applied to published or derlved route-
spacific RIDs and standard expasure assumplion to

In the absence of olher more slringent standards, these

guidelines will be considered
assessimnent

duting  the  risk

Meia REQUIREMENT 8vatus REQUIREMENT SyNOPsIS
State Guldance Massachusetts - To Be
and Criteria to Be  Drinking Water Considered
Lonsidured Guidulines
derlve a diinking water concentiation.
Notee:
ARAR = Applicable of Nelevant and Appropilate Requlrement
CERCLA = Comprehensive Environmentat Response, Compensation, and Llabliity Act
CFR = Code of Federal Regulallons
CMR = Code of Massachuselis Regulatlons
CSF = carcinogenic slope factor
FS = {feasibility study ’ 4
HWMR = Hazardous Wasts Management Rules
MMR = Massachuseits Milltary Reservatlon
MCL = Maximum Contaminant Level
MCLG = Maximum Contaminant Level Goal
MMR = Maasachusetts Milltary Reservation
OSWER = Oillice of Solld Waste and Emergency Response
Al = gemedial investigation
RCRA = Resource Consesvation and Recovery Act
RID = folorence dose _ : .
SARA = Superfund Amendments and Reaulhorlzatlon Act
SDWA =  Safe Dilnking Water Act
USEPA =  U.S. Envlronmental Prolection Agency
wac -

Amblent Water Quality Crlteria
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Tasie 12.3
ACIION-SPECWIC Arpiican g OR

AOC {F-1 Sounce Recorp of Decision
Massaciusey g Minany Resunwvanoy

REtEVANT anD APPROPRIATE Reaunemenys

REQUIREMENT

STATUB

ReauiRemenT SYNoPsIg

Consitnavion IN THE INTERIM ROD

Federal

RCRA - Releases from Solid
Wasla Managernent tnits
(40 CFH 284 90.264, 109)

RCRA . Closure and Post-closure
(40 CFR 264.1 10-264.120)

ACAA . L andlills
(40 CFR 264 300-264.339)

ACRA-Ciiterla tor Municipal Solid
Waste Landlilis
(40 CFR 254)

OSHIA . General Industry
Slandards
(29 CFR Pant 1910)

OSHA . Salety and Health
Standards
(29 CFR Part 1926)

Relevant and
Appropuiate

Rolovany and

Appropriate

Relevant and.

Appropriate

Relevant and
Appropriate

Applicabte

Applicable

This  regulation details  groundwates moniloring
lequitemonts for hazaidous waste Wruatinent facilings,
The regulation oullines general groundwatas monitoring
standards, as well gag slandards  fos  detection

* Monitoring, compliance monitoring, and  correclive
aclion Mmaonitoring.

This regulation details geneial requlrements for closure
and post-closuro of hazardous wasty {acilities, Including
instaltation of » Oroundwalyg monitasing pragrany

Owners of operators of axisting landfills should close
the unit In a manner that s consistent with thuse
fegulations.  The landfill cover system should he
. deslgnoed to provide long-torm minimization ol migration
. of liquids thiough the closed landin, 1o piomote
dtainage and winimization efosion of the cover, lu
function with mininm maintenance, o accommodalte
seliling and subsidence so that cover Integiity s
malntained, and 1o have a petmeability jess than of

oqual to the Peuneabllity of any bottom linor system or
naturad subsails presomt

This requirement establishes the minimum national
criteria undor NCNA for all anicipal solic waste lapfil)

sludge. s tequirement specilies the closure and
post-closure care crileria for Municipal solid waste
landiilis.

These (egulations speacily the 8 howr time-weighted
verage cancentration for various oiganic compounds.
Training requitements foy warkers at hazardous wastes
Opesations are specified in 29 CFR 1910 120

This regulation specifivs the lype of safety equipment
and procedures to be fullowed duting site temediation.

General groundwates monitoring  standayds should  he
addiessed as pant of any proposed altemative The neud fog
any of the specific monitoring Progiams  will depend on
whelher source Materials o removed, toated, or lety in place.

Those parts of the regulation concemed with long term
monitoring g maintenincy of thy sijy will fie consiie e
thang remsdiat design,

A cover systom on the fandfin wouhd bo constructey o neet
the landtill closure tequiremuonts

Proper fespitatory equipment will be worn if it Is Impassibie 10
maimtain the work atmosphere holow the concenliatioy.
Workers petorming activities would be requited 1o have
completed specitic training requirenents.

Al appropriate salely equipment will be on-site. In addition,
salety proceduies would be followed during on-site activities.

e — e - .,
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continued

L ) TABIE 12.3
" ACTION-SPECIFIC APPLICABLE OR

AOC Lf-1 SoURCE RECORD OF DEcCIStON
MASSACHUSETTS MUITARY RESERVATION

s
oy

RELEVANT AND APPROPRIATE REQUIREMENTG

REQUIREMENT

STATUS

REQUINEMENT SYNOPSIS

CONSIDERATION IN T1E INTEMM ROD

OSHA - Recoardkeeping,
Reporting, and Related
Rugulations (29 CFA 1904)

RCAA . Standards Applicable to
Generators of Hazardous Waste
{40 CFR f*anl 262)

DOT Rules lor Transpostation of
Hazardous Materials

(49 CFR Paits 107, 171.1-
172.558)

Clean Alr Act - Natlonat Pilmary )

and Secondary Amblent Air
Quality Standards (40 CFR 50)

State_
Massachusetis HWMR -
Managernent Standards for All
Hazanilous Waste Facilities (310
GMIR 30 600 - 30 b6 1)

Massachusetts HWMR -
Requitements for Closure and
Post-Closuie (310 CMR 304590-.
30 595)

Applicable

Relevant and

Appiopriate

" Relevant and

Appropilate

Appllcablo-

Applicabls

_Relevant and

Approprlate

Relevant and

Appiopiiate

This regulailon outlines the recardkeaping and seporting
tequirements for an employer under OSHA.

This requirement sets standards fur generators of
hazardous waste that address (1) eccumulating waste,
{2) propaiing hazanlous waste lor shipmont, amd
(3) preparing the uniform hazardous wasle manifost
Thuse roquitentonts are Integratod with DOT rugulations,

This regulation outlines procedures for the packaglng,
labeling, manifesting, and transporling of hazardous
malerials.

' Primary ambient air quality standaids define levels of alr
quality (o protect human health,

Secondary amblent alr qualily standards protect human
welfare from known or anticlpaled adverse eflects from
poliulants.

The rules provide a comprehensive program los
handling, storage, and recordkeeping al hazardous
wasto lacilities  They supploment the NCRA ragulationg

These requliements are similar o the federal
tegulations. Posi-closuie care usually continues for
30 years with groundwater monltoring and air quality
monltoring.

These requirements apply to all site contractors and
subcontiactors, and must be followed during all site work.

It any alternative propuses shipping wastes oft-site, the
matorial must be shippad in proper containers thit are
sccuratoly mathed and laboled, amd the Isansposter must
display proper placards. Al waste shipmuils must be
aceompamed by an appropiiite nunifest

Hazardous and comtaminated materials will he packaged,
manifested, and transpoited 1o a licensed off sile disposal
lacility In compliance with these regufations.

The paticitate standard for matter loss than 10 microns in
diameter is 160 pg/mv', 24-howr average concentiation  Thesu
standards would be adheied 1o during construction activitios.

These standards would be complied with for remedial
consliuction activities.

Because these requirtements supplement RCRA hazardous
waste regulations, they st also be considered.

The temedial actions will include groundwates manitoring and
alt quality monitoring.

WOM225.180/1%
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Evany AND APPIIOPIIIA'E REOIN"(M[‘NIS

AOC (F.g Sounce Reconp OF DECisiny
MAssAcuusn 'S Mirapy msmvnnuu‘

==

e
REQUIREMENY E Svarug : REOUIII(M&NI SVNOPSIS

Massachusens HWMR . Relevan) and  pe
oundwalgg Proteciion Appropriagy
(310 CMn 3p 660 . 3y G79)

‘egulationg Qitling monilu:ing and dnalylicay
Procedyyg Gloundwalel onitsing shoulg g
Conduciy g tuting and Io"owim_) f81nodiy) actiony,

AMncontiatiog limits gy, lmmuluus Constityoyg are

. Spucitivg jy Section 3g 667. 1 Monitoring Progeamy
Oulilne i, these 18gulationg Specifigs thay Jroundw .y,

LLLTE I 7YY ltvateg of 18Mmovey whyrg llazunluus waste
Constin gy Uxcead the ostablishe concentiatioy, lieniies

Gtoundwal

er nmnitou‘ng will Jeneally follow the Moy
Mudling ) Sectog RIVNFE

Massachuseus HwWMR . Relevan; and  Jjeg, 9quiremanig 8re simitar 1 the fedara ACRa Whon 4 waste ¢ f0sidual wygpy Is movey, the generaggy,
luquiwuwnls fos Generators Applomlale fegulationg for Deneratorg. Assachusyyy Spocifiys Muquiteme) g shouly 1y complied wiy),
0 CMR 30.300 - 393 1) - 1equltemypg gy, VUty smajp. Quantity funeralors, g4 well
as small- angy large Quantity goneragg
Massachusaus HWMR . Relevan; and . Thag, foQulations are smitay g the fedura) n(:' Hazardoyg mplwla!s will he llal!§p0ll0d byalicensad Opaialgg
#quiremenis (o, hanspomm Appropilate lmnspouulion 10qulioimeny. In additiop, Hablity an  off sjlg tispusy) l.u::my W speegy TR TITN
(310 CMR 30.400 . 30.416) Insurance must be Oblaineg by ap license g hazardgys 1oiten gy

waste Wanspoyigqg and each vohicly 1y have
l(lumm(:.llinn Huvice

M.‘lssm:husulls Hwmn . Landfing Relavagy g Ihege f8gulationg oulline deslgy Standards g, Design of 1,6 landli coyes System according g the fedeya;
300 Cmiq gy 620 . 30.639) © Appiogiale © Operating l9q)uiraimonts 1o, landfills ysey to dis RCHA  ¢)y¢

ure 0qQuireineng would comply wilh
hazardoyg waste. fjpg equlremay s Incluge Standards fegulatioyg.

M.'usachusells Soll Wasyp Applicabie Thuse egulitions Spacity dosign Standangs 1y, sulig Design of Solidd wagyg fandtitl coyg, System woypq comply
dagoemeny Huuulnlkms : wasto faypy the 19uiemgy gy Gulline Standargyg for  winy these requireniogg
{10 CMR 1y 0 ey, seq ) . lanatiy final covey Systers, gmundwalo:, Sutface waley,
B and aj Moniforing Systoms, ang Post-closuie caq.

Massnchuselu Gvouhdwatov Rolovanl- and Permit lnlovmallon. Inchudin, conditions ayq varlances, Dischalge of slmmwnle:_w the groung o Groundwayg, WOl
ischavgo Permits 'M)plopdala Is specified iy these fugufations. Comply withy iy, Substaniyy L [TTITTT of the sy L TE HY T

{314 cMn 5.00) . )

Massachusells Alr Pollytion Rulovany ant - Thogy 180ulations oulling ihg Standy Papticuiyy, Standar |g 75 4 finy! annual 9eomeyjc Mean apy
0iMiol flugulationg Appopiiagg connol, inchuding [ 150 pg iy 24 hour ayg, 8 Concentratip,,

(310 CMn g 00. 8.00) l

Wirraag ‘R4
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TABIE 12-3

ACTION-SPECIFIC APPLICABIE OR RELEVANT AND APPROPMATE REQUIREMENTS

AOC LF-1 S0URCE RECORD OF DECISton
MASSACHUSETTS MIITARY RESENVATION

REQUIREMENT

S1ATUS REQUINEMENT SyhoPsSIS

CONSIDEHATION IN TIHE INTERIM ROD

Implementation ot MGL Chapter Rulevant and
111F, Employee and Conununity  Appropilale
Right-to-Know {310 CMR 33 00)

Woikes Right-to-Know (441 CMR  Relevant and

The regulations establish (utes and requisements tor the
- dissemination of information related to toxle and
hazardous substances 1o the public.

These regulations establish fequlrements for woikers'

Itoimation applicabile to site activities and characteristics will
be mada available to the public.

Information applicabile to sits activities and characlesistics will
21.00) Appropilate tfight 10-know. bo mude available 1o on sie workurs.
Notes: of
CFR » Code of Federal Regulations
CMR = Code of Massachusetis Regulations
DOT ] Department of Transportation (U.S.)
HWMR = Hazardous Wasle Management Rules
MGL = Massachusetts General Law :
OSHA = Occupailonal Safety and Health Administration
ROD = Record of Declsion
ACRA = Rosource Conservation and Recovery Act
mm' . micrograms per cublc meter

WOTI225.180/17
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SECTION 12

stormwater rupgfs The groundwarar downgradie::: of the landfii] woulc¢
monitored as part of :he post-closure pian,

Solid and Hazardous Wag;e Reguiations. The feders; and stare requirements ¢
closure of landfills ara relevant and abpropriate 1o the closing of the 1970 Cell, Pos
1970 Cell, angd Ketle Hole. The land5i] was Operated for the disposal of municipa
type wastes. The seleczed landfi) cover svstem woulg be designed 1o provide Idng
€T minimization of migration of liquid through the closed cells. 1o promot:
drainage and minimize 2rosjon of the cover, 1o function wiih minimum maintenancs
0 accommodate setding and subsidence so tha; cover intagrity js maintained, ang ;¢

have 3 permeability less thap the natural sojjs present.

The off-site shipment of hazardoys matenials would pe Subject to LS. Deparimen:
of Transportarion rules. A

Other Action-specific Regularions, Federal OsHA requirements thar regulate woria-
and employes records should pe followed during ajj on-site work. These regulatiors
include.safety and health standards for federg] Service coniracts and recordkeeping.
» and rejatec regulations. Because thes rezulations goverq generzi
working conditions within Industry and Provide minimym protection standards for
workers involved ip remedial actions, these regulations ara applicable.

Massachuserrs has hazardouys substance right-to-know regulations that estabiish
requirements to protect the health ang safety of emplovees and community residents
through the ommunication of information regarding toxic ang hazardous substances,
These regulations are relevant and appropriate to on-site workers during the

rémedial action.

overall effectiveness Proportional to js €osts). In selecting this remedv. once the
iGB ident; ) [ W and the environmenr

and that atrajn ARARs, they evaluated the overal] effecxiveness of each alternative

bv assessing the relevan, criteria. The relationship of the overall effectiveness of this

T Installation Restoration Program
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SECTION 12

remedial aitamative was determined to be proporuonal to its costs. The cosis of this
remedial alternative are:

Estimated Capital Cost: $26-32 miilion
Estimated Present Worth of O&M Costs (30 vears): S2-3 million
Estimated Tota! Present Worth (30 vears): $28-35 million

Alternative 2 is considered the most cost-effective alternative because it provides the
protection against contaminant leaching. The nesd for source remediation in the
older cells has not been shown to date, therefore, Alternative 3 is less cost-eZecave.
Alternative 1, although less costly, will not protect against contaminant leaciing to
the groundwater. None of the alternatives evaluated in detail include a treammemnt

component.

12.4 THE SELECTED REMEDY UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM

EXTENT PRACTICABLE

The selected remedy is protective of human health and the environment. complies
with federal and state requirements (with approval of alternate cover system) that are
legally applicable or relevant and appropriate to the source control remedial action.
and is cost-effecdve. The selected remedy uses permanent solutions and altarnative
treatment technologies or resource recovery technologies to the maximum extent

practicable for this site.

The source control remedy was selected by deciding which one of the identified
alternatves provides the best balance of trade-offs among alternatves in terms of:
(1) long-term effectiveness and permanence; (2) reduction of toxicity. mobility, or
volume through treatment: (3) short-term effectveness: (4) implementability: and (5)
cost. The balancing test emphasized long-term effectiveness and permanence and
the reduction of toxicity. mobility, and volume through treamment: and considered the
preference for treatment as a principal element. the bias against off-site land disposal
of untreated waste, and community and state acceptance. The selected remedy
provides the best balance of trade-offs among the alternatives. :

Installation Restoration Program

’
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SECTION 12

The principal elemen;: of the selected remedyv is source conwrol. This elema-
addresses the primary threars ar AOC LF-1: fumre human health rsks associz:a
WIth potentia] leaching of contaminants from the Waste 10 groundwater. The seleca:
remedyv was chosen primarily because j; affords the most protection to human hezi:
and the environment. The short-term effects of implememing the selected remec
are comparable to the other alternatives. None of the three source conira;
alternatives evaluared ir. the FFS included 4 treatment componen; 1o reduce mobii:z..
toxicity, or volume.

and post-closure of soiid waste landfills, and reguiatory agencies have had ;.
opporiunity to review ang comment on aj} documents Produced for AQC LF-..
Regulator_v agency and public comments received on AQC LF-1 Source Control have
besn incorporated inro this ROD.

25 THEg SELECTED REMEDY DOEs Not SATISFY THE PREFERENCE For
TREATMENT THAT PERMANENTLY AND SIGNIFICANTLY REDUCES THE
Toxicrty, MosiLITy, OR VOLUME of THE HAZARDOUS SUBSTANCES AS A
PRINCIPAL ELEMENT

Because treatment of the principal threars ap the AOC was pot found to be
practicable, this remedy does not satisfy the Statutory preferenca for treatment as a
principal elemen; of the remedy. Treamment technologies were considered during the
Identification of remedia] technologies and the development ang initial screening or
alternatives, byt were considered to be infeasibie at AQC LF-1. The size of the
landfill cells ang the fact thar there s no information on the locatdon of contaminants
preclude a remedy in which contaminants could be excavated and meated effectively.
In addition, the varietv of waste Potentially disposed of jn the AOC LF-] eliminated

most treatment alternarives from consideratjon. The reduction of toxicity, mobility,

landfill gas. ‘The FS report 10 be Prepared for other site media (i-e.. groundwater)
will consider lreatment options if cleanup goals are appropriate for those media.
This interim ROD wil] pe followed by a final ROD that will determine whar further

Installation Restoration Program

W00T9235 080) 12-12 703003



R L L F
k. ‘

SECTION 13

13.0 DOCUMENTATION OF NO SIGNIFICANT CHANGES

The NGB presented a Proposed Plan for remediation of AOC LF-1 in June 1992.
The preferred interim remedial alternative included the covering of the 1970 Cell,
Post-1970 Cell, and Kertle Hole. There have been no significant changes made to
the plan as stated in the Proposed Plan. i

Installation Restoration Program
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SECTION 14

14.0 COMMONWEALTH ROLE

MADEP, on behalf of the Commonwealth of Massachusets, reviewed the various
alternadves ard indicated its support for the seleczed interim remedv. MADEP also
reviewed the FFS to determine if the selected remedy is in compliance with
applicable or relevant and appropriate state eavironmental regulations. MADEP
concurs with the selected remedy for AOC LF-1 source. A copy of the declaration

of concurrence is in Appendix B.

Instailation Restoration Program

14-1 7030-03



GLOSSARY OF ACRONYMS AND ABBREVIATIONS

ABB-ES
ANG
AOC
ARAR

BTEX
CERCLA

CLP
cm/sec
COD
CcoC
cy

DCA
DCE
DCFM
DDT
DOD

FFS
FS

mg/L
MMR
MSL

ABB Environmen:al Semvices, Inc.

Adr National Guard

Area of Contamination

Appiicabie or Reisvant and Appropriate Raguireme=t

penzene. tolusne. ethyibeazene, and xylenes

Comprereansive Eavironmental Response, Compensaton. and Liability

Act

Conrtrac: Laboratory Program
cenumerers per second
chemica! oxygen demand
contaminant of concera

cubic vards

dichloroerhare
dichloroethylene
dichiorofiuoromethane
dichlorodiphenyitrichloroethane
Department of Defense (U.S.)

focused feasibility study

- feasibility study

Hazardous Waste Remedial Actions Program

Hazard Index

Installation Restoration Program

. Landfill No. 1

Massachusertts Deparmment of Environmental Protecton
Maximum Contaminant Level ' SRR
milligrams per liter

Massachuserts Military Reservaton

mean sea level

WOOT9225.080
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

NCP Natiorz! Contingency Plan
NGB Nationa Guarg Bureay

NPL Nationa! Priorities List

RCRA Resourcs Conservation and Recovery Ac:
RI remedial Investigation

ROD Recorc of Decision

RD " Referenca Dose

SF siope fac:or

SI site inspection

SVOC Sseémivoizrile organic compound
TCE trichloroechylene

TCL Targe: Compound List

TOC total orgazic carbon

rg/L micrograms per liter

USAF U.S. Air Force

USCG L.S. Coast Guarg
USEPA U.S. Environmenta] Protection Agency

VA Veterans Administration
VocC volatile organic compound

Instailation Restoration Program
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Commenwessn of MasseonussTs
= . ~cs: s . -
=xecinve Cifice Cf Znviicnmenic: Afcrs
-

Depariment of il Z:fitg
Environmental Protection

Januarv 4, 1953

Julle Zslaca RE: BCURNI--3WSC Sx4-2037
egicral Administrazcr Massachusetis Milizary
EF2: Recgicn 1 Resarration (MMR2) Area cf
Federal Building SnTaXinaticn Lanéfiil-:
Tcn, Massachusstts 02203 LF-1} Scurce Arsa Opera:tle
Unit Interin Reco=3 cof
Decision Corncurea=cs

% Rcriad wWatson
E,c:ief, Znvironmental Division

E ANGRC/CZ=

gNa:ional Guars Bureau

# Buildine 3500

v Andrews AT3, Maryland 20331-6008

" Dear Ms. Belaga and Mr. Watsen:

The Department of Environmental Protecticn (2E?) has reviswed the
praferrsd remedial acticn alternative recc=mended by the Naticnal
Guard Bursau and the U.S. EPA for an intari= ramedial acticn at the
LF-1 Scurce Area Operable Unit of the Mm National Prisrity List

Site. The Departzent hereby ccncurs with the intari renedy.

The propcsed alternative includes the ins=allaticn cef a ccmposite
- low-permeability cover Systen on the 1970 Cell, Post-1970 Cell and
< the Kettle Hole areas of the LF-1 Source Area Operable Unit and the
-esncucting of post-closure monitoring and maintenance. The interim
rezedy will minimize infiltration and percslation of precigitation

-through the three proccosed landfill cells, reduce contaminant
leachine to groundwater and maintain cempatibility with final

ramedial =easures. :

Subsequent actions are planned to fully address threats posed by
conditicons at the LF-1 Source Area Operatle Unit. The final
remedial action for the LF-1 source area will include necessary
remedial actions to address the 1947 Cell, 1951 Cell and 1957 Cell.
In additicn, remedial actions associated with the LF-1 Groundwater
Operable Unit may be needed tc address groundwater contaminatioen
originating at LF-1 and to protect public heal<th and envircnmental

resdurces.
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The DE? has determined tras the interis T2nedy is a rames;
€1 & pcrtizn ef the dispcsal si=s whic: ]

Ziture pe anent scluticn for tle entirs diszesal Sita. Thre
final reamesy ta ke cevelczed for the LF-1 Scurce Area Operazle :
LSt be in compliance wish STate Apolicasnle Cr Relevan=-
AZDrepriacs Recuirements (ARARS) , including the Massachusec=-g Sz
Waste Manacement Regulaticns (310 cux 15.000 ez Seg.). The p:co -
csntinue t= evaluate comzliance with ARARSs curing Tenedlial des:
ecnsTructizn and cperaticn of the interin remedy ang cevelcrmer-

the final ramedy.

i ¢

ca =

DE? lccks ferwara tc working wien yYyou in im;lemen:ing <

The
inzarim remedy and facili:ating 81 expediticus Cleanuy ¢ =he -
site, 1= YSu have any Clesticns, Pleasa cnact <the Rezic-
Direc:c:, George Crecmbie at (503) $46-2712.

Dezdel s- Greenbaum, Cocamissicnas
Ceparcaen= os Envircnmental Protacticn
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