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1.0 DECLARATION
1.1 SITE NAME AND LOCATION

The Massachusetts Military Reservation (MMR) on Cape Cod Massachusetts is located
within the boundaries of the towns of Bourne, Mashpee, Sandwich, and Falmouth. This
site is listed on the National Priorties List (NPL) as Otis Air National Guard/Camp
Edwards in Falmouth, Massachusetts. This Record of Decision (ROD) addresses part of
the Landfill-1 (LF-1) source area, specifically the 1970 Cell, the Post-1970 Cell, and the
Kettle Hole, and the LF-1 groundwater. The Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) number for the MMR site
1s MA2570024487.

1.2 STATEMENT OF BASIS AND PURPOSE

This ROD presents the selected remedy for a portion of the LF-1 source area, specifically
the 1970 Cell, the Post-1970 Cell, and the Kettle Hole, and the LF-1 groundwater, which
was chosen in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980, as amended by the Superfund
Amendments and Reauthorization Act, and to the extent practicable, the National O1] and
Hazardous Substances Poilution Contingency Plan (NCP). This decision is based on the
Administrative Record for this site. The northwest part of the LF-1 source area (the
1947, 1951, and 1957 cells) will be addressed in a future decision document.

The U.S. Department of Defense (DOD) (U.S. Air Force) is the lead agency for
CERCLA remedial actions at the MMR. The U.S. Environmental Protection Agency
(EPA), the U.S. Air Force, and the National Guard Bureau {NGB) are parties to the
Federal Facility Agreement (FFA) (EPA et al. 2002) for this site. They, along with the
Massachusetts Department of Environmental Protection (MassDEP), concur with the

selected remedy.

A4P.J23-35BCO2VA-M26-0007 Final
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1.3 ASSESSMENT OF THE SITE

The response action selected in this ROD is necessary to protect the public health or
welfare or the environment from actual or threatened recleases of hazardous substances

into the environment.

1.4 DESCRIPTION OF SELECTED REMEDY

The selected remedy for the LF-1 source area (the 1970-Cell, Post-1970 Cell, and the
Kettle Hole) provides for continued monitoring and maintenance of the existing landfill
cover system. The objective of the remedy is to maintain the integrity of the landfill
cover system to retard leaching of contamination that would cause downgradient
groundwater to be unusable and implement Jand use controls (LUCs) to prevent exposure

to landfill waste.

The selected remedy for the LF-1 groundwater provides for continued active treatment of
the LF-1 plume with the existing extraction, treatment, and infiltration (ETI) system with
an expansion of the system to improve capture of the southern lobe at the base boundary.
The system expansion involved installation of a sixth extraction well in the LF-1 plume
(27EW0006), from which water 1s processed at the Hunter Avenue Treatment Facility
and returned to the aquifer through infiltration. The objective of this remedy is to
continue to operate, maintain, and optimize the existing, expanded ETI system to
expedite aquifer restoration, maintain containment of the plume upgradient of a point
approximately 800 feet west of the base boundary, and implement LUCs to reduce
residential exposure to the LF-1 plume. The ETI system consists of ETI of groundwater
following federal and state standards for the tetrachloroethene (PCE), trichloroethene
{TCE), carbon tetrachloride (CCly), 1,4-dichlorobenzene, vinyl chloride, and 1,1,2,2-
tetrachloroethane (1,1,2,2-TeCA) as stipulated in the current Operations and Maintenance
(O&M) Plan. The remedy leaves open the possibility of modifying the treatment system
to optimize the cleanup time frame and maintain containment of the plume upgradient of
a point approximately 800 feet west of the base boundary. Most likely, modifications

will be mmplemented using the existing extraction wells and infiitration trenches and
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gallery, and could involve well packering (decreasing the effective length of the well
screen through installation of a well packer), turning on or off existing extraction wells
and infiltration trenches or gallenes, or adjusting flow rates. This remedy, however, does
not exclude the possibility of adding system components, such as additional extraction
wells, 1f deemed necessary. Modifications will be made for the purpose of improving
treatment system operation, expediting plume cleanup, and maintaining containment of
the plume upgradient of a point approximately 800 feet west of the base boundary. This
remedy will also provide for chemical and hydraulic monitoring of the plume as long as
active remediation continued. After active ETI becomes no longer effective at expediting
plume cleanup, the Air Force Center for Engineering and the Environment (AFCEE),
with regulatory agency input, will cease operation of the ETT system and will continue to
monitor the residual plume contamination until the remedial action objectives (RAQOs)
have been met. The monitoring of the plume will be conducted as part of the system
performance and ecological impact monitoring (SPEIM) program. This remedy provides
the flexibility of modifying the monitoring network as necessary to adequately monitor
the LF-1 plume and optimize system performance. LUCs will reduce potential human
exposure to contaminated groundwater. Five-year reviews will be performed to
determine if the remedy is still appropriate and protective. A residual risk assessment
and/or evaluation of the technical and economic feasibility of additional remediation to

approach background concentrations will be performed if necessary.

1.5 STATUTORY DETERMINATIONS

The selected LF-1 source area (the 1970-Cell, Post-1970 Cell, and the Kettle Hole)
remedy and the LF-1 groundwater remedy are protective of human health and the
environment, comply with federal and Commonwealth of Massachusetts requirements
that are applicable or relevant and appropriate requirements (ARARs) for the remedial
action, utilize permanent sclutions to the maximum extent possible, and are cost-
effective. The remecdhes also satisfy the statutory preference for treatment as a principal
element of the remedy (i.e., reduces the toxicity, mobility, or volume of hazardous
substances, poliutants, or contaminants, as a principal element through treatment).

Because hazardous substances are expected to remain in the source area and in the

A4P-123-35BC02YV A-M26-0007 Final
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aquifer for a number of years above levels that allow for unlimited use and unrestricted
exposure, five-year reviews will be conducted to ensure that the remedies continue to be

protective of human health and the environment.

1.6 DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary (Section 2.0) section of

this ROD. Additional information can be found in the Administrative Record for this

s1ie.

Section 2.7.5

Contaminants of Concern (COCs) and their
respective concentrations.

i

Baseline risk represented by the COCs. Section 2.7

rCleanup levels established for the COCs Section 2.8
and the basis for these levels.

How source materials constituting principal | Section 2.2
threats will be addressed.

Current and reasonable anticipated future Section 2.6
land use assumptions and current and
potential future beneficial use of
groundwater used in the basehne risk
assessment and the ROD.

Potential land and groundwater use that Section 2.8

will be available at the site as a result of the

selected remedy.

Estimated annual and total present value Sections 2.11.3 (LF-1 source area) and
costs, discount rate, and the number of 2.13.3 (LF-1 groundwater)

years over which the remedy cost estimate
is projected.

Key factor(s) that led to selecting the Sections 2.10.2, 2.12 (LF-1 source area)
remedy. and Sections 2.10.3, 2.14 (LF-1
groundwater)
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1.7 AUTHORIZING SIGNATURES

The foregoing represents the decision for remedial action for a portion of the LF-1 source
area, specifically the 1970 Cell, the Post-1970 Cell, and the Kettle Hole, and the LF-1
groundwater by AFCEE and the EPA, with the concurrence of the MassDEP.

Approve and recommend for immediate implementation.

OR ENGINEERING AND THE ENVIRONMENT

Date: i@-&'x‘?

Al CE CE

Paul A. Parker, SES
Director

U.S. ENVIRONMENTAL PROTECTION AGENCY
A

Date: ci F;y/ﬁq

By:

James T. Owens 11
Director, Office of Site Remediation and Restoration
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2.0 DECISION SUMMARY

The following sections describe the setting, potential risks, RAQOs, and alternative
evaluation for remediation of the LF-1 source area (the 1970 Cell, Post-1970 Cell, and
the Kettle Hole) and the LF-1 groundwater.

2.1 SITE NAME, LOCATION, AND BRIEF DESCRIPTION

The MMR 1s listed on the NPL as Otis Air National Guard/Camp Edwards in Falmouth,
Massachusetts. The CERCLIS number for the MMR site is MA2570024487. In
accordance with Executive Order 12580, the DOD is the lead agency for remedial actions
at the MMR. The MMR was formally added to the NPL in 1989. The FFA for the MMR
site was signed in 1991 by the DOD, the EPA, and the U.S. Coast Guard
(USCG)/Department of Transportation' (EPA et al 2002). The Commonwealth of
Massachusetts chose not to be a signatory to the FFA. In 1995, the FFA was amended to
add the U.S. Air Force as the lead agent for the cleanup at MMR. The FFA, as amended,
requires the U.S. Air Force to implement CERCLA requirements at the MMR (EPA et al.
2002).

The MMR occupies approximately 22,000 acres on Cape Cod (Figure 2-1) and consists
of several operating command units: the Air National Guard, the Army National Guard,
the Air Force, the USCG, and the Veterans Administration. Military training and
maneuvers, military aircraft operations, and maintenance and support activities have
resulted in past releases of hazardous materials at the MMR. LF-1 is located on the west-
southwest side of the MMR (Figures 2-1 and 2-2). The LF-1 source area was identified
as OU ID 07 BASE LANDFILL (LF-1)/CAP, and the groundwater plume was identified
as QU ID 016, OU 01D - LANDFILL 1 GW PLUME in the EPA database.

" In 2000, the FFA was amended to remove the USCG/U.S. Department of Transportation as a signatory to
the FFA,
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2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

Military use at the MMR began in 1911. The most intense periods of activity occurred
from 1940 to 1946 and 1955 to 1970. Sources of contamination and chemical spills
resulting from a vartety of military operations include motor pools, landfills, fire training

areas, and drainage structures such as dry wells and drainage swales.

The MMR. history consists of a series of complex interactions between various federal
agencies and the Commonwealth of Massachusetts. In 1940, the U.S. Army signed a 99-
year lease with the Commonwealth of Massachusetts for the use of the MMR. The Army
transferred this lease to the Air Force in 1953 for the Otis Air Force Base portion of the
military reservation, and the Army maintained a sublease for the 14,000-acre area on the
base known as Camp Edwards. In 1974, the Air Force licensed the Massachusetts Air
National Guard to use Otis Air Force Base, and in 1975, the U.S. Army licensed the
Massachusetts Army National Guard to use and occupy Camp Edwards. On
05 March 2002, a law was enacted to designate the northemn 15,000 acres of the MMR as
protected conservation land dedicated for the purposes of water supply and wildlife
habitat, at the same time allowing military training compatible with the environmental
protection of the land. In 2003, the Commonwealth of Massachusetts extended the lease

with the National Guard until 2052.

Activities resulting in CERCLA actions are summarized below. In 1982, the DOD
initiated the Installation Restoration Program (IRP) at the Otis Air National Guard Base
area of the MMR. The IRP at the MMR is funded by the Defense Environmental
Restoration Account. The NGB was responsible for implementing the IRP at the MMR.
In 1986, the IRP was expanded to include all potential hazardous waste sites at the MMR.
In 1989, the MMR was formally added to the NPL. An FFA among the NGB, the EPA,
and the USCG was signed mn 1991 and has since been amended (EPA et al. 2002). The
FFA provides a framework for EPA oversight and enforcement of the MMR
investigations and cleanup activities and identifies a schedule for cleanup activities. A
Community Relations plan is mmcluded as an attachment to the FFA. In 1996, the

regulatory agencies requested that the DOD provide a new management structure for the
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MMR IRP. In response to that request, the U.S. Air Force assumned the lead role in the
execution of the IRP and assigned AFCEE to manage the program. Under Amendment 2,
additional enforceable milestones and the Plume Response Decision Criteria and
Schedule were added to the FFA. More recently, the USCG has been removed from its
status as a party to the FFA because the USCG has not played an active role in
mplementing cleanup obligations under the FFA (Amendment 3 to the FFA).
Amendment 4 added Section 7003 of the Resource Conservation and Recovery Act
(RCRA) to the FFA in order to address contamination caused solely by petroleum
releases that fall within the scope of the CERCLA “petroleum exclusion” described in the
last sentence of CERCLA Section 101(14). In June 2002, Amendment 5 was signed and
removed the Chemical Spill (CS)-13 site from the list of Study Arecas and Areas of
Contamination contained in Section 5.24 of the FFA. After investigation of the historical
usage of the CS-13 site, it was removed based on a lack of evidence to indicate that any
military component currently is or had been either an owner or operator of the site (i.e.,

real property comprising CS-13) as defined under CERCLA and the NCP.

In 1941, the landfill began operating as the primary solid waste disposal facility at MMR.
Waste was reportedly disposed at the Jandfill in five distinct cells and a natural Kettle
Hole. The cells are designated by the year representing the approximate last date of
waste disposal. The five cells are 1947, 1951, 1957, 1970, and Post-1970 (Figure 2-3).
The 1947, 1951, and 1957 cells occupy approximately 40 acres, while the 1970 and Post-
1970 and Kettle Hole occupy approximately 50 acres. The depth of waste burial is
estimated to be approximately 20 feet below ground surface; for the 1970 and Post-1970
cells, the depth of waste in the Kettle Hole is unknown (E.C. Jordan 199Gb, 1988).

In 1983, a records search identified the landfill as a potential source for the volatile
organic compounds (VOCs) detected in June 1979 in a base water supply well
approximately 6,000 feet downgradient of the landfill (ANG 1983). In 1985, an initial
site investigation of the landfill was conducted (ANG 1985) and indicated there was
minor evidence of landfill-derived leachate based on the presence of VOCs detected

during monitoring well installation and sampling. Magnetic anomalies and the disposal
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boundaries were delineated through magnetometer and radar surveys of the landfill
(E.C. Jordan 1990b). Soil gas data indicated that waste buried in the landfill emitted a
wide variety of VOCs and that landfill gases related to the degradation of organic
material (including methane) were being released to the atmosphere (E.C. Yordan 1990b).
These investigations confirmed that contamination leaching from LF-1 was contributing

to groundwater contamination.

From 1987 to 1989, an interim remedial investigation (RI) was performed to further
quantify the impact to groundwater downgradient of each landfill cell, to estimate the
potential for each cell to be a contmuing source of groundwater contamination, and to
charactenze the intial conceptual model of the plume (E.C. Jordan 1990a). Groundwater
data collected during 1989-90 (ANG 1993a) indicated that significant contamination was
not emanating from the older Northwest Operable Unit (NWOU) cells (1947, 1951, and
1957). An environmental justification report indicated that the NWOU was not a source
of contamination and that it did not pose a public health risk or environmental hazard
(ANG 1991). Hence, recommendations were made for no additional action (i.e., landfill
cover) at the NWOU. A nisk assessment of the landfill area of concem (AQC) (all six
disposal areas) indicated there was a potential for human health risks as a result of
exposure to source area groundwater and that remedial action should be performed at the

landfill to reduce contaminants leaching to groundwater (ABB 1992).

From 1992 through 1994, the LF-1 RI was conducted and was intended to complete the
charactenization of the extent of subsurface contamination by defining the downgradient
(horizontal and vertical) extent of the chlorinated solvent plume, and evaluating the
stratigraphy and geology of the region (AFCEE 1996b). The data from installation and
sampling of monitoring wells indicated that the plume had well defined northern and
southern lobes, and that concentrations of PCE, TCE and (CCl; exceeded maximum
contaminant levels (MCLs). The RI identified that natural anaerobic degradation of
chlorinated hydrocarbons was occurring, based on the presence of cis-1,2-dichloroethene
(cis-1,2-DCE) and vinyl chloride, and that this degradation was probably contributing to

plume remediation. The human health risk assessment that was conducted as part of the
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RIindicated that future groundwater use posed a potential risk. The RI recommendations
included additional data gap investigation work and work to be conducted as part of

feasibility study (FS) activities.

2.2.1 LF-1 Source Area Remedial Actions

A preliminary risk assessment for the landfill indicated that through residential exposure
to source arca groundwater there was risk that exceeded the EPA and MassDEP criteria
for cancer and non-cancer target risk levels. Based on the results of the risk assessment, a
focused FS for the AOC LF-1 identified a number of potential remedial alternatives for
the landfill to reduce contaminants leaching to the groundwater (ABB 1992). Following
an evaluation of alternatives that will protect human and environmental health and
comply with ARARs, an interim remedy was selected. The interim remedial action for

the landfill (ANG [993b) consisted of the following actions:

1. Leaving NWOU wastes in place beneath the soil and vegetative cover and installing
downgradient groundwater monitoring wells to assess any impacts from the older
cells and to determine if the interim remedial action is an appropriate long-term
remedial action. Monitoring wells were selected for sampling on a regular basis.

2. Construction of a landfill cover system on the 1970 and Post-1970 cells and the Kettle
Hole.

3. Preparation of a post-closure monitoring (PCM) plan for the 1970 cell, the Post-1970
cell, and the Kettle Hole.

Closure activities at the landfill, including capping three cells and instituting PCM, were
completed in December 1995 [details of the closure activities are provided in Closure
Plan for Study Area LF-1 1970 Cell, Post-1970 Cell, and Keitle Hole Technical
Specifications (90 Percent Design), ANG 1992]. Landfill caps on the three most recently
used cells (1970, Kettle Hole, and Post-1970) were constructed because these cells were
the apparent sources of groundwater contamination. The primary purpose of the landfill
cover and associated drainage structures is to minimize the amount of precipitation that
infiltrates the landfill and produces leachate (water containing contaminants, nutrients,
and microorganisms) that drains into the aquifer. It is expected that with a properly

functioning cover, landfill drainage will become negligible once moisture in excess of the
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waste’s field capacity has drained. The LF-1 cover system is composed of low
permeability caps built on top of the three cells, an associated drainage system, and 70
gas vents designed to release gas from the interior of the landfill. Gas probes are located
around the penimeter of the caps to monitor subsurface vapor. A perimeter fence already

existed around the entire landfill (capped cells and NWOQOU) at the time of capping.

The Post-Closure Plan for Main Base Landfill (AOC LF-1) (ANG 1993a) outlined the

following actions:

1. Post-closure maintenance and monitoring of the cover system is to be conducted for a
minimum of 30 years after the completion of cap construction. To verify that the cap
maintains its structural integrity, it is inspected for animal burrows, erosion nills,
settlement depressions, intrusive vegetation, seeps, and sedimentation in ditches and
culverts. Post-closure maintenance is performed any time a loss of integnty is
noticed; landfill surveys are performed regularly.

2. Landfill gas and groundwater quality at the landfill are to be monitored as
appropriate. The landfill interim remedial action will allow time to further evaluate
the environmental impact of the 1947, 1951, and 1957 cells on groundwater guality.

3. The performance evaluation of the interim remedial action occurs regularly.

In 1996, the EPA and MassDEP approved the closure report for the landfill site
(AFCEE 1996a), thus initiating the long-term monitoring (LTM) program (actions listed
above) as defined in the PCM plan (ANG 1993a). Ongoing PCM investigations were
eventually combined with the SPEIM program for the interim groundwater remedial
action (Section 1.2.2). The SPEIM program was implemented to evaluate the
performance of the groundwater remedial action and evaluate the fate and transport of the

plume.

2.2.2 LF-1 Groundwater Remedial Actions

In the Final Record of Decision for Interim Action, Containment of Seven Groundwater
Plumes at Massachusetts Military Reservation, Cape Cod, Massachusetts (ANG 1995)
(referred to as the IROD), the selected remedy for the LF-1 plume included extraction of
contaminated groundwater and discharge of treated water to groundwater (and/or other

beneficial use) and institutional controls. At the time of the IROD, the COCs for LF-1
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included TCE, PCE, and CCl;. Maximum contaminant level (MCL) exceedances of
these three contaminants defined the physical extent of the plume. Other contaminants
(i.e., metals and other VOCs) in the LF-1 plume exceeded respective MCLs, but
detections were relatively sporadic and did not justify independent delineation
(i.e., contouring and other detailed conceptualization). The interim remedial action for
LF-1 (ANG 1995) was conceptually designed to intercept contaminated groundwater and
prevent further downgradient movement of contamination. The IROD states that
extraction and treatment will continue until the final remedy for the site is chosen. In

summary, the interim remedy as outlined in the IROD provides for:

s extracting contaminated groundwater at the leading edge of contaminant plumes and
potentially extracting groundwater from hot spot areas;

* pumping and conveying the extracted groundwater to a treatment system to remove
contaminants;

s discharging the treated water back to the groundwater and/or other beneficial uses;

» installing monitoring wells, measuring water levels, and sampling groundwater to
monitor the performance of the extraction system;

¢ sampling the influent and effluent of the treatment system to monitor its performance;

s restrcting groundwater use within the areas contained by the extraction, treatment,
reinjection (ETR) system through imposition of institutional controls; and

» conducting tegular reviews of operation to ensure the remedy provides adequate
protection of human health and environment.

The Technical Review and Evaluation Team (TRET), established in 1996 as part of the
new IROD management process, reviewed wellfield designs and determined that the 60-
percent design for containment of several of the IROD plumes would cause negative
ecological impacts (TRET 1996). The remedy for LF-1 was revised through a decision
criteria matrix (DCM) process, which included public participation. The process used
decision criteria that focused on protection of human health and the environment,
regulatory requirements, effectiveness of treatment technologies, and community

acceptance.
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Numerous remedial alternatives considered during the DCM process included
alternatives that consisted of ETR, recirculation, and monitored natural attenuation.
Numerous pubhc comments were received. Commenters from the affected
neighborhoods expressed strong opposition to the construction of a remediation system in
the village of Cataumet and other densely populated areas. Some commenters observed
that the low concentration levels in the plume did not merit the cost or environmental
impacts of active treatment. Commenters did not tend to express a preference between
types of treatment technologies, but rather, focused on the location of remediation
treatment systems. Concerns were expressed about impacts on property values from the
plume, as well as potential impacts on property values from active remediation systems.
Concerns were also expressed about the potential impacts from letting any or all of the
plume go, and the nced to coordinate with scientific organizations about any potential

effects on marine environments.

Through the DCM process, Altemative 3E was determined to be the best option for
aquifer restoration downgradient of the MMR western boundary (AFCEE 1997). The
objective of this alternative was restoration (i.c., reduce groundwater concentrations to
below the 5 micrograms per liter {ug/L] MCL for each COC) of the aquifer between the
MMR western boundary and Route 28 within 20 years. This objective was to be
accomplished by an ETR system located along the base boundary, by natural attenuation
in the central part of the plume, and by the return of treated groundwater into the aquifer
directly upgradient of the Bourne public water supply wells. In addition, as part of the
interim remedy, the Air Force agreed to complete a study to estimate the extent of natural
resources injury; to work with the Natural Resources Trustees and regulators to develop
the scope, schedule, oversight and review of this natural resources study; to replace
Bourne Water District Wells 2 and 5; and to connect residents using private wells within

the footprint or path of the plume to public water.

The interim remedial design consisted of five extraction wells placed along the MMR
western boundary, monitored natural attenuation in the central part of the plume, and

infiltration of treated groundwater (AFCEE 1999). Although most of the previous design
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altermatives for the LF-1 treatment system considered an ETR system, modeling
evaluations indicated that the ETI systern presented in the wellficld design report was the
most appropriate design (AFCEE 1999). Downgradient of the base boundary, the plume

will naturally attenuate and/or discharge to Red Brook or Squeteague harbors.

The groundwater ETI system, located approximately 10,000 fect downgradient of the
landfill at the western boundary of the MMR, was designed to remove contaminated
groundwater from the northern and southern lobes of the LLF-1 plume. In the central lobe
and the uncaptured portions of the plumes, contaminants were expected to decrease in
mass and concentration through naturally occurring processes to attenuate the migrations
of COCs (i.e., advection, dispersion, and degradation). Factors to determine if natural
attenuation was occurring were monitored through groundwater sampling and analysis.
On 26 August 1999, the ETI system began operation. These five extraction wells
(27EW0001 through 27EW0005) (Figure 2-4) were designed to capture the higher COC
concentrations within the southern and northern lobes at a combined design extraction
rate of 700 gallons per minute {gpm). The influent 1s processed through a granular
activated carbon (GAC) treatment plant that also includes a sodium hypochlonte
injection system to reduce btofouling. The extracted groundwater is treated and released
to an infiltration gallery and two infiltration trenches located near the MMR boundary
within a relatively clean groundwater zone, situated between the northern and southen
lobes of the LF-1 plume. The mfiltration system was located in this area to protect the
downgradient water supply wells by recharging the zone of contribution to the

downgradient water supply wells with treated water.

There have been some minor changes to the operation of the system since it began
operation. The original design extraction rate was 700 gpm; the current optimized design
extraction rate is 1195 gpm (AFCEE 2007). Data collected after the ETI system began
operation indicated that part of the southern plume would escape capture of the ETI
system and migrate off-base to such a degree as to not meet the interim RAOs (restoring
the aquifer between the MMR western base boundary and Route 28 within 20 years of
remedial system start-up in 1999} (AFCEE 2005). AFCEE agreed to modify the system
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by adding an extraction well (27ZEW0006) south of 27EW(0002 for the purpose of
meeting the interim RAOs (Figure 2-4). The extracted groundwater will be piped to the
Hunter Avenue Treatment Facility, which was constructed as part of the remedial action
for the CS-4, CS-20, C8-21, and Fuel Spili-29 (FS-29) plumes. The CS-4, CS§-20, CS-21,
and FS-29 remedial system became fully operational in Sepitember 2006. The Hunter
Avenue Treatment Facility 1s designed to remove VOCs and ethylene dibromide (EDB)
from extracted groundwater by filtration through GAC, and was built with additional
treatment capacity for water extracted from the LF-1 and CS-23 plumes. After treatment,
the LF-1 and CS-23 treated water will be returned to the aquifer through infiltration
trenches. The expansion of the LF-1 remedial system and the CS-23 remedial system

become operational in December 2006.

In addition to treatment, other actions have been taken to reduce potential risk of the LF-1
plume through reducing exposure to contaminated groundwater. 1.UCs have been
implemented to reduce exposure to groundwater impacted by the LF-1 plume and to
protect the integrity of the landfill cap. For the area on-base, all base housing has been
connected to base supplied water. In the area of the LF-1 plume off-base, AFCEE has
provided public water supply connections to all residences that were not already
connected, and the towns of Bourne and Falmouth have established regulations that
prevent installation of private wells for human consumption or nrigation in areas of
known plume contamination or in the direct path of an advancing plume. The towns’
regulations do not apply to use of existing drinking water wells and irrigation wells. The
IRP has committed funds for replacernent of lost capacity from the Bourne public water
supply wells PWS-2 and PWS-5 due to the proximity of the plume to the wells. A
portion of the funds have already been spent on pipeline construction, a pump house, and
hydrogeologic studies for replacement of potential lost municipal water production
capacity due to potential migration of LF-1 contamination into the public water supply

wells.

In support of reaching a final ROD for LF-1, a risk assessment was performed (AFCEE
2006b) using data collected from the ongoing SPEIM program to characterize the current
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plume and assess potential risks from exposure to the groundwater in the LF-1 plume
arca. Based on the risk assessment, RAOs were established, which formed the basis of a
FS. The IS evaluated a range of remedial alternatives; the proposed remedies were
presented in the Proposed Plan (PP) and were selected as the final remedy
(AFCEE 2006a). The ROD is the documentation of the selected remedy and considers

information from all previous investigation and decision documentation.

2.3 COMMUNITY PARTICIPATION

The MMR TRP has a community involvement program that provides many opportunities for
the public to become involved in the investigation and decision-making process. Public
meetings and poster board sessions are held, display ads and notices are placed in
newspapers to announce significant events, public comment periods and meetings, news
releases are issued, tours of the sites and treatment facilities are conducted, and
neighborhood notices are distributed to notify people of events impacting their

neighborhoods.

In addition, several citizen teams have been formed over the years to advise the IRP and the
regulatory agencies. Currently the Senior Management Board and the Plume Cleanup Team
(PCT) are the two teams that continue to meet. They are made up of citizen volunteers and
government representatives working together to resolve problems and advise on the cleanup
process. All citizen team meetings are open to the public. Assumptions about reasonably
anticipated future land use and potential beneficial uses of groundwater and surface water

are regularly discussed.

The public has been kept up-to-date on the progress of the LF-1 site through vanious
public and citizen team meetings and public notices. The following updates on the IROD

to ROD process for sites addressed in this ROD were presented to the PCT:

e 11 February 2004: Overview of the Final Work Plan for the Process Leading to
Final Groundwater Decisions for Ashumet Valley and Landfill-1 (AFCEE 2004b).

e 11 August 2004: Overview of the human health risk assessment for LF-1.
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» 08 September 2004: Overview of the initial LF-1 remedial alternatives for the FS.

e 04 December 2004: Overview of the screening of LF-1 remedial alternatives and list
of alternatives that werc carried forward to the detailed analysis.

s 11 May 2005: Overview of the LF-1 FS results.
e [4 June 2006: PP for LF-1 Source Area and Groundwater (AFCEE 2006a).
o 12 July 2006: PCT input on PP for LF-1 Source Area and Groundwater.

On 14 June 2006, a presentation of the LF-1 PP was made to the PCT; on 12 July 2006,
the team discussed their preferred alternative. On 22 June 2006, AFCEE held a public
meeting at Handy Hall, Cataumet United Methodist Church to present the PP. From
23 June to 22 July 2006, AFCEE held a 30-day comment period to obtain public
comments on the remedy presented in the PP for the LF-1 source area (the 1970 Cell, the
Post-1970 Cell, and the Kettle Hole) and groundwater. Before the public comment
period, the PP was delivered to the town libraries of Boume, Sandwich, Falmouth, and
Mashpee, and an electronic copy was posted on the IRP website. On 20 July 2006,
AFCEE held a public hearing at the Handy Hall, Cataumet United Methodist Church to
accept formal public comments on the PP. A transcript of the public hearing is provided
in Appendix B. No verbal comments were provided at the meeting. AFCEE’s response
to written comments received during the public comment period is included in the

Responsiveness Summary, which is Section 3.0 of this ROD.

AFCEE published display advertisements for the public information meeting, public
comment period, and the public hearing on 16 June 2006 for the LF-1 PP in the
Falmouth, Mashpee, Bourne, and Sandwich Enterprises and in the Cape Cod Times.
AFCEE also circulated news releases for the public information meeting, public comment
period, and public hearing on 13 June 2006. The PP was made available for public
review at the main public libraries in Bourne, Falmouth, Mashpee, and Sandwich,
Massachusetts and on the MMR website. The PP has also been made part of the
Administrative Record available for public review at the AFCEE IRP office at the MMR

and on the MMR website, http://www.mmr.org.
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2.4 SCOPE AND ROLE OF OPERABLE UNIT

The LF-] site was organized into separate operable units (OU), focusing on source area
and groundwater. This ROD addresses a portion of the source area, specifically the 1970
Cell, the Post-1970 Celil, and the Kettle Hole (Figure 2-3), and the groundwater QU
(Figure 2-5).

The LF-1 area is located along the west-southwest edge of the MMR where, through the
IRP, AFCEE is responsible for the cleanup of contamination from past military practices.
The NGB is actively investigating and remediating soil and groundwater contamination
in the northern portion of the base (north of the LF-1 site) as part of the Impact Area
Groundwater Study Program.

2.5 SITE CHARACTERISTICS

As described in Section 2.2, environmental data have been collected from the LF-1 area
since 1985. The following overview of site charactenstics will focus on the current site

conditions.

The LF-1 source area is located in the south-central portion of the MMR, within the town
of Bourne (Figure 2-1). The landfill, occupying approximately 100 acres of open to
heavily wooded terrain, is bounded by Turpentine and Frank Perkins roads to the east and

west and Herbert Road and Connery Avenue to the north and south (Figure 2-3).

The eastern portion of the LF-1 plume is primarily located within the Mashpee Pitted
Plain (MPP), and the western portion of the plume is within and beneath the Buzzards
Bay Moraine and the Buzzards Bay Outwash (Figure 2-1). The MPP is a broad, flat,
gently southward-sloping glacial outwash plain. The MPP consists of stratified outwash
sand underlain by silty glaciolacustrine sediment. Some sections have remnants of gravel
and basal till that overlie bedrock. The topography of the MPP gradually slopes from 140
feet mean sea level (fi msl) in the north to 70 ft msl in the south and is pocked with
numerous kettle ponds. The Buzzards Bay Moraine 1s present as a veneer of bouldery

glacial till overlying stratified sands and silty glaciolacustrine sediment. A few kettles
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are located within the Buzzards Bay Moraine. Bencath these sediments, a variabie

thickness of glacial till overlies the bedrock.

The single groundwater flow system that underlies western Cape Cod, including the
MMR, is known as the Sagamore Lens. This sole-source aquifer is primarily unconfined
and recharged by infiltration of precipitation. Groundwater flow 1s generally radial from
the recharge area toward the ocean, which forms the lateral boundary of the aquifer on
three sides; the Bass River in Yarmouth forms the eastem boundary of the Sagamore
Lens. Flow direction within the aquifer 1s generally honizontal with stronger vertical
gradients near surface water bodies. Ponds are generally an expression of the water table
and are hydraulically connected with the aquifer. Groundwater enters the upgradient
portion of the pond, flows through the pond, and exits on the downgradient portion of the
pond. Water table elevations fluctuate from 1 to 4 feet per year. The elevation of the
water lable is approximately 55 ft msl near the source area and 20 ft msl in the
downgradient portion of the plume. The aquifer thickness varies from 170 to 220 feet in
the LF-1 area depending on the elevation of the bedrock surface, which forms the bottom

of the aquifer.

2.5.1 Conceptual Site Model

The LF-1 plume originated at the landfill source area on-base, and monitortng data
indicate that a small portion of the piume above cleanup levels is beneath the landfill and
most of the plume is now disconnected from the source. The conceptual site model
assumes that the jandfill is not a continuing source. The leached contamination mixed
with groundwater at the water table and was transported to the west under the influence
of prevailing hydraulic gradients (Figures 2-6 and 2-7). The area overlying the LF-1
plume on-base consists primarily of a housing area operated by the USCG and a cemetery
operated by the Veterans Affairs (Figure 2-2). West of the housing area to Route 28 (off-
base), the area is charactenized by undeveloped woodlands. The area west of Route 28 is
primarily residential, with smaller areas characterized as recreational, conservational, and

commercial.
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LF-1 plume contaminants dissolved in the groundwater are transported downgradient
with groundwater flow. Natural attenuation processes for this contamination include
sorption, dispersion, and biodegradation. The contaminants are migrating through the
aquifer with little volatilization. Most of the plume upgradient of the existing ETI system
migrates to the fence and is extracted, treated, and infiltrated. There is a small portion
that migrates approximately 800 feet downgradient of the extraction wells. The portion
of the plume downgradient of the existing ETI system continues to migrate and naturally
attenuate or discharge under Red Brook and Squeteague harbors. As the plume
discharges to the harbors, the contaminant concentrations are almost immediately
reduced to nondetectable levels through mixing with the surface water. In arcas where
organic material is present at the sediment/surface water interface, some of the
contaminants may be anaerobically degraded as a result of biological activity in this

setting.

The LF-1 plume is defined by TCE, PCE, and CCl, concentrations greater than the MCL
(5 ng/L for TCE, PCE, and CCl,). The other LF-1 plume COCs are essentially co-
located with TCE, PCE, or CCl, and the other COCs are relatively sporadic and do not
justify independent delineation (i.e., contouring and other detailed conceptualization).
The plume varies in thickness from 40 to 140 feet. The top of the plume varies between
30 to 60 feet below the top of the water table and is found on top of bedrock in some
places. Three distinct lobes of the LF-1 plume are apparent from the analysis of LTM
data (Figure 2-5). PCE exists in a broad area throughout the southern and central lobes.
TCE exists in all three of the lobes with the area of the highest concentrations in the
upgradient portion of the southern lobe referred to as the “warm spot” (Figure 2-5). CCl,
comprises a relatively small zone of contamination along the southern boundary of the

southern lobe.

Southern Lobe

The southern plume lobe is detached from the source area and extends approximately
16,000 feet downgradient from the boundary of the landfill. It is the largest of the three

LF-1 plume lobes and contains the highest mass and highest concentrations of TCE
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(64.8 pg/L), PCE (38 ug/l.), and CCly (34.7 pg/L) (AFCEE 2006b). CCly occurs in the
core of the southern lobe, but is most common along the southem periphery of the
southern lobe. Most of the contaminant mass located upgradient of the MMR boundary
in the southern plume lobe is being removed and treated by the four southern extraction

wells.

The core of the southermn plume lobe is characterized by elevated levels of PCE and TCE,
methane, elevated specific conductance, and detections of vinyl chloride. Anoxia, high
methane concentrations, and elevated specific conductance are indicative of the landfilt
signature 1n the core of this lobe, largely resulting from the biodegradation of organic
compounds. Data have indicated that reductive dechlonination of TCE, PCE, and CCly is
prevalent in the core and that it will have an important role in the long-term remediation
of the southern lobe of the plume. The zone of significant reductive dechlorination is
limited to the area of high contaminant concentrations in the southern lobe, upgradient of

the extraction system (Figure 2-6).

The southem lobe has reached Squeteague Harbor. Low concentrations (i.e., less than
2.0 pg/L) of PCE and TCE have been detected in seep samples in Squeteague Harbor,
indicating discharge of the southern lobe. Seeps are areas where groundwater (fresh
water) is discharging to the harbor. The contaminant concentrations will be reduced
almost immediately to nondetectable levels through mixing with the harbor water; PCE,
TCE, CCls, 1,4-dichlorobenzene, vinyl chloride, and 1,1,2,2-TeCA have not been

detected at concentrations above the respective reporting limit.

Northern Lobe

The northern plume lobe consists primarily of TCE, and it contains a shallow section
upgradient of extraction well 27EW0005 and a deep section downgradient of 27EW0005.
Compared to other areas of the plume, minimal biological reduction of contamination 1s
occurring 1n this lobe. The deep, downgradient section located to the west of the MMR
base boundary consists of TCE at relatively low concentrations (20-30 ug/L), and is

discharging under Red Brook Harbor (Figure 2-7). Analysis of samples and groundwater
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modeling indicate that the LF-1 plume is discharging approximately 500 feet offshore
under Red Brook Harbor (McCobb and LeBlanc 2002; AFCEE 2003). TCE has been
detected at concentrations below the MCL in groundwater beneath the harbor bottom
(McCobb and LeBlanc 2002). In the area of plume discharge, the harbor bottom is
comprised of soft, highly organic-rich sediments, which form oxygen-depleted, strongly
reducing conditions. In strong reducing conditions, reductive dechlorination will convert
TCE to less toxic compounds such as cis-1,2-DCE and ultimately to nonhazardous
compounds (ethane and ethene). The organic-rich sediments have a high sorption
potential and retard the migration of contaminants, thereby increasing the time
contaminants are exposed to the highly reducing conditions and, thus, increasing the
conversion of contaminants by reductive dechlorination. If contaminants migrate through
the organic rich sediments, the concentrations will be reduced almost immediately to
nondetectable levels through mixing with surface water. Therefore, it is unlikely that
TCE from the deep plume will ever discharge to the surface water of the harbor at
concentrations above the MCL due to (1) the low concentrations of TCE that may
discharge to the harbor, (2) dilution of contaminants through mixing with surface water,
and (3) conversion of contaminants through reductive dechlorination in the highly

organic rich sediments on the harbor bottom.

Central Lobe

The central plume lobe has historically been defined as the zone of landfill-impacted
groundwater located between the TCE-dominated northern lobe and the mixed VOC
southern Ilobe.  Groundwater chemistry data collected since system start-up
(AFCEE 2001, 2002, 2003, 2004a) indicate that natural attenuation plays a minor role in
the central plume lobe. The smaller mass of contaminants associated with the central
plume lobe is a result of source and flow path characteristics (AFCEE 2004a). Although
microbial processes are insignificant in reducing the concentrations of PCE in this region,

other natural attenuation processes (e.g., dispersion) are also effective (Figure 2-7).
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2.5.2 Sampling Strategy

Groundwater samples have been collected in the LF-1 area at prescribed frequencies
(minimum annual frequency) as part of the SPEIM program, which was imtiated before
the operation of the LF-1 ETI system tn 1999. A total of 335 monitoring wells have been
installed in support of monitoring the LF-1 plume, and since 1996, a total of 3,179
samples have been collected. The sampling program was initiated as part of the interim

remedy for LF-1 groundwater and, thus, is ongoing.

2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

This section discusses the current and reasonably anticipated future land uses and current
and potential beneficial groundwater uses at the LF-1 source area and in the vicinity of
LF-1 contaminated groundwater, and presents the basis for future land use and

groundwater use assumptions.

2.6.1 Land Use

The LF-1 source area (1970 Cell, Post-1970 Cell, and the Kettle Hole) 1s currently being
maintained as a capped landfill. It is anticipated that the land use in the source area will
not change significantly over time. Source area controls, in the form of environmental
land use restrictions, are in place that protect human health by limiting exposure to the

landfill source areas and preventing intrusive activities on the landfill.

The on-base area of LF-1 groundwater contamination mcludes the inactive landfill (i.e.,
the source area), portions of a housing area operated by the USCG, part of the
Massachusetts National Cemetery operated by the U.S. Department of Veterans Affairs,
and undeveloped woodlands. The off-base area west of the MMR boundary to Route 28
is characterized by undeveloped woodlands, and the area west of Route 28 is primarily
residential, with smaller arcas characterized as recreational, conservational and
commercial (Figure 2-2). It is anticipated that the land use in the LF-1 area will not

change significantly over time.
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2.6.2 Water Resource Use

The LF-1 plume extends from the landfill on MMR to Red Brook and Squeteague
harbors. The aquifer in this area and throughout the upper Cape Cod, known as the
Sagamore Lens, is generally a highly transmissive and productive aquifer, and designated
by the MassDEP and EPA as a sole source aquifer (defined as the sole or principal source
of drinking water for a given area). Two Bourne public water supply wells, PWS-2 and

PWS-5, are located within the LF-1 plume area.

Surface water bodies in the vicinity of the LF-1 plume (e.g., Osbormn Pond, Long Pond,
Cuffs Pond) are fed by groundwater and provide recreational use such as fishing
swimming and boating. Red Brook and Squeteague harbors are located at the western

end of the LF-1 plume and provide for the same recreational uses.

AFCEE has developed a working relationship with the water commissioners of the four
towns that surround MMR to ensure that future development of the groundwater resource
is coordinated with groundwater monitoring and remediation at the MMR. The
groundwater in the vicinity of the LF-1 plume 1s expected to be utilized in approximately

40 to 50 years.

2.7 SUMMARY OF SITE RISKS

The risk assessment estimated the potential future risks posed by the LF-1 groundwater
contamination (AFCEE 2006b). It provides the basis for taking action and identifies the
contaminants and exposure pathways that need to be addressed. The technical approach
of the risk assessment is detailed in the Final Work Plan for the Process Leading to Final
Remedial Decisions Ashumet Valley and Landfill-1 (AFCEE 2004b). The risk
assessment evaluated the human health risks from exposure to contaminated groundwater
in the LF-1 area. An ecological baseline nisk assessment was not conducted for LF-1
because previous evaluations of ecological risk (AFCEE 1996b) as well as evaluation of
contaminant body burdens in shellfish and sediment pore water (TRET 2001; ATSDR

2002) have indicated that no significant exposures will be expected in these surface water
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bodies (AFCEE 2004b). Consequently, ecological exposures to surface water and
sediment in Buzzards Bay, including Red Brook Harbor and Squeteagne Harbor were not

re-evaluated.

Soil exposure pathways at the source area were not considered due to installation of a
landfill cap and fence, which mimimizes exposure to contamination. Also, the nature of
the proposed cover system was deemed sufficient to prevent receptors from contacting
contaminated soils (ABB 1992). In addition, soil in non-source areas is not impacted by

groundwater contamination.

Inhalation of vapors from the landfill was not evaluated in the risk assessment. Based on
the PCM results, total VOC readings are zero and the regulatory limit for landfill gas (25
percent of the lower explosive limit at the assigned boundary) is not currently being
exceeded at L.F-1 (AFCEE 2003 and 2004a). Based on the PCM results, the regulatory
limit is unlikely to be exceeded in the future. This conclusion 1s based on the relatively
high porosity of the soil and the great horizontal distance the landfill gas would have to
travel to reach the base boundary (approximately three miles away) (AFCEE 2004b).

This section of the ROD summarizes the results of the human health risk assessment for
LF-1 groundwater, surface water, and sediment and COC selection for LF-1 groundwater
(AFCEE 2006b). A complete description of the methods and results of the baseline
human health risk assessment for LF-1 is presented in Appendix A of the Final Landfill-1
Source Area and Groundwater Feasibility Study (AFCEE 2006b).

2.7.1 Identification of Chemicals of Potential Concern

The selection of chemicals of potential concern (COPC) for inclusion in the quantitative

human health risk calculations was typically based on three screening critena;

¢ Frequency of detection,

e Compound concentration and toxicity, as compared to conservative risk and/or
hazard-based concentrations, and

o FEssential nutrient status.
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The concentration-toxicity screen was conducted by comparing site data with a series of
federal and Massachusetts risk-based cniteria. The maximum detected concentration was

used in the concentration-toxicity screen.
For groundwater, the following screening criteria were used:

e EPA Region IX preliminary remediation goals (PRGs) for residential tap water (EPA
1999a),

¢ FEPA MCls, and

» Massachusetts drinking water standards and guidelines.

For surface water, the screening criteria were the EPA recommended water quality
cnterta for human health consumption of water and organisms. The groundwater
screening criteria were used as conservative surrogate values when EPA water quality
criteria were not available. For sediment, the EPA Region I’X PRGs for residential soil

were used.

PRGs for noncarcinogens were modified (PRG was multiplied by 0.1) such that the PRGs
were based on a non-cancer hazard quotient (HQ) of 0.1 (EPA 1995). PRGs for
carcinogens were based on a cancer risk level of 1 x 10 and were not modified for the
screening. When more than one criterion was available for a chemical (PRG, MCL, state
standard, or guideling), the lowest of the available criteria was used in the concentration-

toxicity screen.

Groundwater in the LF-1 risk assessment was evaluated separately in subsets, based on
the influence of the existing remedial system, and different environmental media: LF-1
groundwater within the capture zone’ and LF-1 groundwater outside the capture zone.
Surface water and sediment in Buzzards Bay were also evaluated. The tables presenting

the screening process for identifying COPCs in each area are listed below:

2 Capture zone defined by Scenario 15 (AFCEE 2003}.
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¢ LF-1 Groundwater Within the Capture Zone (Table 2-1),
e LF-1 Groundwater Outside the Capture Zone (Table 2-2),
o Surface Water in Buzzards Bay (Table 2-3), and

s Sediment in Buzzards Bay (Table 2-4).

Tables 2-1 through 2-4 present the occurrence and distribution of compounds detected in
the LF-1 areas listed above. For each detected chemical, these tables include the
minimum and maximum detected concentration, the data qualifiers associated with these
concentrations, the location of the maximum detected concentration, the frequency of
detection, and the range of detection limits. The “J” qualifier indicates estimated
concentrations. Analytical data results for sediment were all less than the screening
criteria (Table 2-4). Therefore, risk from exposure to Buzzards Bay sediment was not

evaluated.

2.7.2 Exposure Assessment

Several exposure pathways were eliminated from the assessment based on the likely
absence of site-related contamination. Soil exposure pathways at the source areca were
not considered due to installation of a landfill cap and fence, which minimizes exposure
to contamination. In addition, soil in non-source areas is not impacted by groundwater
contamination. Also based on the PCM results, the inhalation of vapors from the landfill

was not evaluated in the nsk assessment.

There i1s currently no exposure to the LF-1 plume on the MMR (although there are
residences in the area overlying the plume on-base, all are connected to the public water
system). For LF-1 groundwater, all constituent concentrations exceeding MCLs are
located at depths of 100 feet or more below ground surface and therefore an evaluation of
the vapor intrusion to an indoor air pathway was not necessary. No off-base residents are
currently exposed to groundwater in close proximity to the LF-1 plume. Residences
located off-base are connected to a municipal water supply. However, potential future
exposure to LF-1 groundwater was evaluated since it was assumed that residential use of

groundwater could occur anywhere on or off the base in the future. Exposures were
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evaluated separately for receptors poientially exposed to groundwater within the capture
zone and groundwater outside the capture zone. Since household water use was the
exposure pathway with the highest exposure potential, other potential future exposure
pathways were not evaluated. Potential exposure routes for these individuals are
ingestion, dermal contact, and inhalation of vapors released during household use of

groundwater.

LLF-1 groundwater discharges to Buzzards Bay. Human receptors of concern evaluated
for Buzzards Bay were recreational swimmers (adult and child) and adult fish/shellfish
consumners. Exposure of adult fish/shellfish consumers was evaluated for ingestion of
recreationally caught fish/shellfish impacted by the bioaccumulation of contaminants
from surface water. Only adults were considered to ingest recreationally caught
fish/shellfish since children ages 1 to 6 were not expected to ingest much locally caught

fish/shelifish.

The human health conceptual exposure model for the LF-1 area is illustrated in
Figure 2-8. After identifying which human receptors will be evaluated in the risk
assessment, the exposure point concentrations (EPCs) for each receptor were determined.

A representative EPC was calculated for each COPC.

For groundwater, the EPCs for the reasonable maximum exposure (RME}) condition were
the maximum concentrations. For surface water, the RME condition was the 95 percent
upper confidence limit on the mean (UCLgs) unless the UCLgs exceeded the maximum
concentration, When this was the case, the RME EPC was the maximum concentration.
For the metals that were selected based on both dissolved and total concentrations, the

EPCs were selected as the higher of the total or dissolved concentration for the RME

€XpOSUre SCenario.

The EPCs for each area and media are presented in the tables listed below:

e LF-1 Groundwater Within the Capture Zone (Table 2-5),
e LF-1 Groundwater Outside the Capture Zone (Table 2-6), and
e LF-1 Impacted Surface Water {Table 2-7).
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To quantitatively assess the potential carcinogenic tisks and health hazards, daily intakes
of the COPCs were calculated. These exposure parameters are site-specific and
chemical-specific, and vary depending on the time frame, exposure medium, exposure
point, and receptor population and age. Exposure assumptions and other parameters used
in the chronic daily intake (CDI) or dermal absorbed dose algorithms are presented for

each receptor and exposure medium in the tables listed below:

o Future Adult Resident and Child Resident, Groundwater (Table 2-8),
e Future Adult Recreational Fisherman/Shellfisher, Surface Water (Table 2-9), and
o Future Adult Swimmer and Child Swimmer, Surface Water (Table 2-10).

All of the parameters used in the CDI and daily absorbed dose calculations are presented
in these tables, except for some chemical-specific parameters (e.g., bioaccumulation
factors for fish, dermal absorption factors, and other calculated parameters used in the
daily absorbed dose calculations), which are presented in Appendix A of the Final
Landfill-1 Source Area and Groundwater Feasibility Study (AFCEE 2006b).

2.7.3 Toxicity Assessment

The purpose of the toxicity assessment is to identify the types of adverse health effects
that a COPC may potentially cause and to define the relationship between the dose of a
compound and the likelihood and magnitude of an adverse effect (i.e., response).
Adverse effects are charactenized by EPA as carcinogenic or noncarcinogenic. Dose-
response relationships are defined by the EPA for oral and inhalation exposures. For the
LF-1 nisk assessment, oral dose-response values were also used to evaluate dermal

exposure.

At the time each risk assessment was prepared, EPA’s most current toxicity values were
obtained from the following hierarchy of sources: (1) EPA’s on-line Integrated Risk
Information System (IRIS} (EPA 2004), (2) EPA’s Health Effect Assessment Summary
Tables (HEAST) (EPA 1997), (3) memoranda from the EPA’s National Center for

Environmental Assessment, and (4) dose-response values recommended by EPA. Cancer
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and non-cancer toxicity factors for each of the COPCs evaluated in the LF-1 risk

assessment are presented in the tables listed below:

¢ LF-1 Oral/Dermal Non-Cancer Toxicity Data (Table 2-11),
e LF-1 Inhalation Non-Cancer Toxicity Data (Table 2-12),

o LF-1 Oral/Dermal Cancer Toxicity Data (Table 2-13), and
e LF-1 Inhalation Cancer Toxicity Data (Table 2-14).

2.7.4 Risk Characterization

Risk characterization integrates the resulis of the exposure and toxicity assessments to
dertve quantitative and qualitative estimates of the potential cancer risk and non-cancer

hazards that may occur due to exposure to site-related contaminants.

For carcinogens, risks are generally expressed as the incremental probability of an
individual developing cancer over a lifetime as a result of exposure to the carcinogen.

Excess lifetime cancer nisk is calculated from the following equation:

Risk =(CDIlor DAD} x SF
Where
Risk = a unitless probability of an individual’s developing cancer
CDI = chronic daily intake (milligrams per kilogram per day [mg/kg-day])
DAD = demmally absorbed dose (mg/kg-day)
SF = slope factor (mg/kg-day)

Carcimogenic risks are probabilities that usually are expressed in scientific notation {e.g.,
1E-06). An excess lifetime cancer risk of 1E-06 indicates that an individual experiencing
the RME theoretically has a 1 in 1,000,000 chance of developing cancer as a result of
site-related exposure. This is referred to as an excess lifetime cancer risk because it will
be in addition to the nisk of cancer an individual faces from other causes such as exposure
to too much solar radiation or radon. The chance of an individual developing cancer

from all other causes has been estimated to be as high as one in three. EPA’s target risk
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range for site-related exposures is E-04 to E-06 (EPA 1991). Separate assumptions were
used to calculate doses for adult and child residents, and then cancer nisks for the adult
and child were combined to represent total risks to residents for a 30-year exposure

period.

The potential for noncarcinogenic effects is evaluated by companng an exposure level
over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a
stmilar exposure period. An RfD represents a level to which an individual may be
exposed that 1s not expected to cause any deleterious effect. The ratio of exposure to

toxicity, which is called an HQ, is calculated as follows:

Non-cancer HQ= (CDI or DAD) / (RfD)
Where

CDI = chronic daily intake (mg/kg-day)

DAD = dermally absorbed dose (mg/kg-day)

RfD =reference dose (mg/kg-day)

The hazard mdex (HI) is calculated by adding the HQs for all COCs that affect the same
target organ (e.g., prostate) within a medium or across all media to which a given
individual may reasonably be exposed. An HI less than 1 indicates that, based on all of
the different contaminants and exposure routes, toxic noncarcinogenic effects are
unlikely (EPA 1991). An HI greater than 1 indicates that site-related exposures may

present a hazard to human health.

The tables histed below are the nsk assessment tables that summarize the cancer and non-
cancer risks to each receptor under the RME exposure scenanos. Cancer and non-cancer
risks that appear in these tables are limited to those for the COPCs that produced cancer
or non-cancer risks at or near regulatory thresholds. Risks associated with COPCs that
produced excess lifetime cancer risks less than 1E-06 or HQs less than 0.1 do not appear

in these tables.
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» Future Adult Resident, LF-1 GW Within the Capture Zone (Table 2-15),
e Future Child Restdent, LF-1 GW Within the Capture Zone (Table 2-16),
* Future Adult Resident, LI'-1 GW Outside the Capture Zone (Table 2-17),
¢ Future Child Restdent, LF-1 GW Outside the Capture Zone (Table 2-18),
e Future Adult Swimmer, Buzzards Bay Surface Water (Table 2-19),

o Future Child Swimmer, Buzzards Bay Surface Water (Table 2-20), and

¢ Future Adult Fish Eater, Buzzards Bay Surface Water {Table 2-21).

The cancer rtsk calculations indicated that future residential exposure to LF-1
groundwater within the capture zone and LF-1 groundwater outside the capture zone may
present an excess lifetime cancer risk greater than the acceptable federal range of E-04 to
E-06. The potential RME carcinogenic risk levels for the future residential exposure
pathways are 4E-03 for LF-1 groundwater within the capture zone and 2E-03 for LF-1
groundwater outside the capture zone. The non-cancer hazard calculations indicated that
residential exposure to LF-1 groundwater within the capture zone and LF-1 groundwater

outside the capture zone may present an unacceptable non-cancer hazard.

The cancer risk calculation indicated that current and future exposure to LF-1 impacted
surface water through recreational swimming and recreational fish consumption are
within and lower than the EPA acceptable risk range, and there is no potential
unacceptable carcinogenic health risk associated with LF-1 impacted surface water. The
non-cancer bazard calculations indicated that potential exposure pathways for
recreational swimming and recreational fish consumption are less than umity and there 1s

no concern for potential noncarcinogenic health effects.

2.7.5 Uncertainty Analysis and Human Health Risk Assessment Conclusions

There are uncertainties involved in the process of quantifying the risk for human
receptors, and overall they make the nsk assessment very conservative. Exposure
assumptions, slope factors, and oral-to-dermal adjustment factors are all very
conservative. In the RME groundwater assumptions, the maximum concentrations of

contaminants detected in groundwater were conservatively assumed to be present in all
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groundwater throughout the area for the entire 30-year period (neglecting contaminant
degradation or plume movement). The assumption was also made that human exposure
remains constant over the lifetime of an individual, when in fact, lifestyle changes due to
age and actual time in residence will alter the projected exposure duration. Even the
assumption that the groundwater in these areas would be used for household purposes is a
conservative assumption. In light of the conservatism that was built into many of the
factors used in the risk assessment approach, the results should be considered to be

significant overestimates ol actual risk.

COPCs for which an RME were calculated result in an excess lifetime cancer nisk greater
than one in a miltion or an HI greater than 1 are presented in Table 2-22. From this list,
the COCs were identified based on a range of criteria. Several COPCs were eliminated

from inclusion as COCs because they met one or more of the following criteria:

e The COPC is present at the site at concentrations similar to background
concentrations.

e The COPC is present only at concentrations below state and federal drinking water
standards.

In consideration of these criteria and based on discussions with the EPA and MassDEP,
the following COCs were selected for the entire LF-1 plume (the contaminant-specific

evaluations are presented in the risk assessment [AFCEE 2006b]):

o CCl,

s 1 4-dichlorobenzene,
e EDB,

o 1,1,22-TeCA,

¢ PCE,

» TCE,

¢ vinyl chloride, and

* manganese.
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Some of more significant COPCs associated with potential risks as discussed below.

The LF-1 risk assessment 1dentified cis-1,2-DCE as a potential health risk based on a
concentration of 73.5 pg/l.  The 2005 and 2006 maximum monitoring well
concentrations of ¢is-1,2-DCE in LF-1 groundwater are below the MCL of 70 pg/L. Due
to the low risk (HI below 1 for child and adult) calculated during the LF-1 risk
assessment associated with cis-1,2-DCE in LF-1 groundwater and the current

concentrations below 70 pg/L, cis-1,2-DCE 1s not an LF-1 COC.

The LF-1 nisk assessment also identified perchlorate as a potential health risk based on a
concentration of 17.7 pg/L. Perchlorate was detected during borewater screening at one
location in 2005 at concentrations above the Massachusetts maximum contaminant level
(MMCL) of 2 ug/l. for approximately 20 vertical feet (2.6 and 3.7 pg/L.). In 2006
perchlorate was detected in monitoring wells below the reporting imit. Since perchlorate
distribution in LF-1 groundwater is sporadic, no contiguous area of groundwater
contamination with perchlorate has been defined and perchlorate concentrations in
groundwater have decreased since the risk assessment was conducted, perchlorate 1s not
considered a COC for LF-1 groundwater. However, the AFCEE will conduct chemical

monitoring of the limited extent of perchlorate in LF-1 groundwaters.

2.8 REMEDIAL ACTION OBJECTIVES

Results of the human health risk assessment for LF-1 groundwater were considered in
conjunction with expected current and future use of the aquifer to develop RAOs.
Exposure to groundwater was the only viable exposure pathway for the L¥-1 plume. The
following RAOs for the LF-1 source area and groundwater FS, agreed upon by AFCEE,
the EPA, and the MassDEP, were developed to evaluate the alternatives with respect to

protecting human health:

¢ Prevent the leaching from the source area of landfill contamination that would cause
groundwater downgradient from the landfill to be unusable.

» Prevent risks to human health and the environment (if any) posed by the landfill.
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e Prevent residential exposure to LF-1 groundwater with TCE concentrations greater
than the MCL of 5 pg/l.

e Prevent residential exposure to LF-1 groundwater with PCE concentrations greater
than the MCL of 5 pg/L.

* Prevent residential exposure to LF-1 groundwater with CCly concentrations greater
than the MCL of 5 ng/L.

¢ Prevent residential exposure to LF-1 groundwater with 1,1,2,2-TeCA concentrations
greater than the Massachusetts GW-1 standard of 2 pg/L.

e Prevent residential exposure to LF-1 groundwater with vinyl chlonde concentrations
greater than the MCL of 2 ug/L.

e Prevent residential exposure to LF-1 groundwater with EDB concentrations greater
than the MMCL of 0.02 ng/L.

® Prevent residential exposure to LF-!1 groundwater with 1,4-dichlorobenzene
concentrattons greater than the MMCL of 5 pg/L.

e Prevent residential exposure to LF-1 groundwater with manganese concentrations
greater than the Health Advisory of 300 pg/L.

» Return useable groundwaters to their beneficial uses wherever practicable, within a
time frame that is reasonable given the particular circumstances of the site.

e Prevent exposure to LF-1 groundwater for human receptors under non-residential use
scenarios (including dermal contact, ingestion, and inhalation), unless shown,
pursuant to Section 2.11.2, that such use does not present a carcinogenic risk in
excess of the EPA target risk range of 10 to 10 or present a non-carcinogenic
hazard mdex greater than 1.0.

The remedial aliematives were developed to satisfy these RAOs. The groundwater
cleanup levels as specified in the RAOs are the MCLs for TCE (5 pg/L), PCE (5 pg/L),
CCly (5 pg/L), and vinyl chloride (2 pg/l.), the MMCLs for EDB (0.02 pg/L) and 1,4-
dichlorobenzene (5 pg/L), and the Massachusetts GW-1 standard for 1,1,2,2-TeCA

2 ug/l).

2.8.1 Basis and Rationale for Remedial Action Objectives

For human health concerns, the only media/exposure pathway that presents a cancer risk
and/or a non-cancer HI above the target values 1s the future potential residential exposure
to groundwater. A summary of the human health total non-cancer HIs and cancer risks

for the LF-1 study area indicates that CCls, 1,4-dichlorobenzene, EDB, 1,1,2,2-TeCA,
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PCE, TCE, and vinyl chloride increase nisk and hazards associated with exposure to

groundwater.

2.8.2 Steps to Achieving Remedial Action Objectives

MMR groundwater plumes, including the LF-1 plume, are located within the Cape Cod

sole-source aquifer. Therefore, AFCEE has agreed that for all active remedies selected, it

will undertake a three-step process in achieving RAQOs., This three-step process will be

implemented in the following manner:

(1)

2)

)

During the period that treatment systems are remediating the aquifer to federal
and state drinking water standards or other risk-based cleanup levels, AFCEE
will monitor the plume in accordance with an approved system performance
monitoring plan. The performance monitoring program will collect data for
evaluating (a) whether the system is performing as designed, (b) whether the system
is impacting ecologically sensitive areas, (c) the potential for short-term health
effects due to exposures during active remediation, and (d) when the selected remedy
will attain the remediation goals in the ROD.

In accordance with applicable EPA guidance, a residual risk assessment(s) will
be performed to determine if unacceptable ecological and/or human health risks
are present, system operation will continue, and/or additional measures pursued
as required to achieve acceptable risks. AFCEE shall conduct a residual risk
assessment of all contaminants remaining in the aquifer associated with LF-1 to
determine whether the groundwater contamination continues to pose unacceptable
ecological and/or human health risks. This nsk determination shall be made jointly
by AFCEE and EPA, in consultation with the MassDEP, and may result in aquifer
cleanup that is more protective than the NCP point-of-departure risk of 10 [40 Code
of Federal Regulations (CFR) Part 300.430 (e)(2)], if justified, based on the
following site-specific factors: cumulative effects of multiple contaminants, the
potential for exposure from other pathways of exposure at the site, population,
sensitivities, potential impacts on environmental receptors, and cross-media impacts
(NCP Preamble, page 8717).

Once acceptable risk levels have been achieved, the technical and economic
feasibility of additional remediation to approach or achieve background
concentrations will be evaluated. AFCEE shall proceed with a technical and
economic feasibility analysis of approaching or achieving background concentrations
in the aquifer. The feasibility of approaching or achieving background will be
determined in accordance with the following criteria:
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(a) Technological — Not feasible if

i. the existing technologies or modification cannot remediate to a level of no
significant risk, or to levels that approach or achieve background; or

. the reliability of the identified alternative has not been sufficiently proven and
a substantial uncertainty exists as to whether it will effectively reduce risk; or

i, the remedy does not or cannot be modified to meet other regulatory
requirements.

(b) Economic -~ The benefits of implementing a remedy and reducing the
concentrations of contaminants in the environment to levels that approach or
achieve background justifies related costs unless

1. the incremental cost for the remedy is substantial and disproportional to the
increased reduction of risk, environmental restoration and monetary and non-
monetary values; or

.. the risk of harm to health/safety/public welfare/environment by the remedy
cannot be adequately controlled.

AFCEE and EPA with mput from MassDEP have also agreed that in the event that
implementation of this process leads to a mutual decision to undertake additional cleanup
and such decision results in a significant or fundamental change to the remedial approach,
cleanup levels and/or costs documented in this final ROD, AFCEE will execute an
Explanation of Significant Differences (with public comment) or ROD Amendment, as
appropriate. Whether any such additional cleanup actions result in a significant or
fundamental change to this final ROD shall be determined jointly by AFCEE and EPA in
consultation with MassDEP in accordance with the criteria set forth in EPA’s 4 Guide to
Preparing Superfund Proposed Plans, Records of Decision, and other Remedy Selection
Decision Documents (EPA 1999b). In this manner, such changes will be subject to
regulatory review and stakeholder involvement through issuance of a new PP and/or
conduct of a public comment peried. In the event that a dispute anses regarding any of
the determinations to be jointly reached under the process outlined above, such dispute

shall be resolved under the dispute resolution procedure of the MMR FFA.
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2.9 DESCRIPTION OF LF-1 SOURCE AREA AND GROUNDWATER
ALTERNATIVES

The alternatives evaluated in the FS were developed with input from the EPA, the
MassDEP, and the PCT. Alternatives were created to address the source area separately
from the groundwater; as a result, the seiected remedy for the source area and
groundwater will consist of two alternatives: a source area alternative and a groundwater
alternative. Foilowing an imtial screening of altematives (AFCEE 2006b), two (of four)
source area and nine (of eighteen) groundwater alternatives were eliminated from further
consideration due to concerns with effectiveness, implementation and/or cost. Therefore,
two source area alternatives and nine groundwater alternatives were retained and

considered for detailed evaluation for the LF-1 source area and groundwater actions.

Components common to most of the alternatives are LUCs. Several LUCs protect area
residents from exposure to LF-1 refuse and groundwater contaminants. Source area
controls that protect humans from exposure to the landfill source area include
environmental land use restrictions for the site. The safety of all public water supplies
within Massachusetts is cwrently regulated by the Commonwealth. Residents and
workers on the MMR receive their water from the base water supply system that has
wellhead treatment. All off-base residences within the LF-1 plume area are currently
connected to municipal water supplies. The off-base LUCs include the towns of Bourne
and Falmouth regulating installation of private wells to reduce potential residential
exposure to contaminated groundwater. Neither the Falmouth Board of Health (BOH)
Water Well Regulations nor the Bourne BOH Well Regulations applies to use of existing

drinking water and irrigation wells.

2.9.1 Source Area Remedial Alternatives

The following sections present an overview of the two LF-I source area remedial

alternatives that were retained for detailed analysis.
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2.9.1.1 Alternative 1 — No Action

The NCP requires that a no-action alternative be considered for all media (40 CFR
300.430[¢][6]). This no-action alternative leaves the landfill cap and fence in place, but
ceases the monitoring and mamtenance of the landfill cap and fence. The landfill cap,
associated fence, gas vents, and drainage system would not be altered or maintained. The
cap, fence, vents, and dranage system are ali passive systems and would function for
some time, but would not function properly in the long term due to lack of maintenance.

AFCEE would not check the adherence to LUCs under Alternative 1.

2.9.1.2 Alternative 2 — Status Quo of the Landfil]l with L.and Use Controls

The existing landfill cover system over the 1970 Cell, Post-1970 Cell, and Ketile Hole
would not be altered. Site monitoring, settlement monitoring, and periodic maintenance
would continue until waste left in place no longer poses a risk to human health and the
environment. This alternative provides for LUCs to prevent human exposure to the

landfill waste and five-year CERCLA reviews throughout the lifetime of the alternative.

2.9.2 Groundwater Remedial Alternatives

The following sections present an overview of the nine LF-1 groundwater remedial

alternatives that were retamed for detailed analysis (Figures 2-9 and 2-10).

2.9.2.1 Alternative 1 — No Action

The no-action alternative is required by the NCP (40 CFR 300.430[e](6]) to provide a
basehne condition if no remedial action is taken. This no-action alternative would mean
that current active remediation would cease when the ROD is signed. Hydraulic and
chemical monitoring of the plume would not continue. Due to the proximity of the plume
to public water supply wells PWS-2 and PWS-5, the IRP has previously committed funds
to the Bourne Water District to replace water from PWS-2 and PWS-5 (Bourne water
provision). This alternative would take away the continued commitment of funds to the

Bourne Water District. AFCEE would not check adherence to LUCs under Alternative 1.
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2.9.2.2 Alternative 3 — Long-Term Monitoring with Land Use Controls and Bourne
Water Provision

Alternative 3 is a himited-action alternative. Remediation via active treatment of the LF-1
plume would cease. This alternative would provide for chemical monitoring of
groundwater via existing wells. Continned monitoring and reporting would be
implemented to assess the attenuation of the LF-1 plume and determine when COC
concentrations have reached cleanup levels. This alternative also includes LUCs that

reduce the nisk of future human exposure to the LF-1 plume.

Water supply wells PWS-2 and PWS-5 are downgradient and crossgradient of the LF-1
plume, and due to the proximity of the plume to the wells, this alternative includes a
commitment for [RP funding for the Bourne Water District to replace water from the
public water supply wells PWS-2 and PWS-5. The Bourne Water District would decide
how the monies were spent, which may include one or more of the following options:
wellhead protection for wells PWS-2 and PWS-5, replacement well(s), or replacement
water. This commitment, hereafter referred to as the Bourne water provision, is also

included in the subsequent groundwater alternatives.

A CERCLA review would be performed every five years throughout the lifetime of the
alternative. AFCEE will conduct a residual risk assessment if deemed necessary and

would likely include additional data collection and analysis.

2.9.2.3 Alternative 5 — Base Boundary ETI System with Southern Expansion, Land
Use Controls and Bourne Water Provision

Alternative 5 provides for continued operation of the current LF-1 treatment system and
the LF-1 SPEIM program, LUCs, and the Bourne water provision. In addition, extracting
groundwater south of 27EW0002 through one additional extraction well (27EW0006)
increases capture of the southem portion of the LF-1 plume. The water would be pumped
to the Hunter Avenue Treatment Facility for treatment and infiltration/reinjection. The

alternative includes SPEIM and LTM. A CERCLA review would be performed every
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five years throughout the lifetime of the alternative. A residual risk assessment would be

performed, if necessary, and would likely include additional data collection and analysis.

2.9.2.4 Alternative 9 — Total Containment at the Base Boundary, Land Use Controls
and Bourne Water Provision

Alternative 9 provides for total containment of the LF-1 plume (defined by COCs at
concentrations above the cleanup level) at the MMR boundary, LUCs, and the Boumne
water provision. Alternative 9 requires an increase to the operational flow rate of the
existing ETI system plus the addition of extraction wells. The extracted water would be
treated at an expanded LF-1 treatment facility and the Hunter Avenue Treatment Facility.
The treated water would be discharged via an expanded LF-1 infiltration gallery/trenches
and/or new reinjection wells and/or infiltration gallery/trenches. The alternative includes
SPEIM and LTM. A CERCLA review would be performed every five years throughout
the lifetime of the aitemative. A residual risk assessment would be performed, if

necessary, and would likely include additional data collection and analysis.

2.9.2.5 Alternative 12 — Base Boundary ET] System with Southern Expansion,
Remediation of the Northern and Southern Lobes West of Route 28, Land
Use Controls and Bourne Water Provision

Alternative 12 provides for continued operation of the current LF-1 treatment system
with southern expansion and the LF-1 SPEIM program, LTM, LUCs, and the Bourne
water provision. Water from the additional extraction well (27EW0006) located south of
27EW0002, would be pumped to the Hunter Avenue Treatment Facility for treatment and
infiltration/reinjection. Additionally, one stand-alone ETI system located west of Route
28 in the northern lobe and two stand-alone ETI systems located west of Route 28 in the
southern lobe would be constructed. The systems west of Route 28 would prevent
contamination at concentrations above the cleanup levels from moving downgradient of
the ETI systems and would decrease the aquifer restoration time frame in some parts of
the northern and southern plumes west of Route 28, The stand-alone ETI systems would
not be located at the most downgradient extent of the northem or southern lobes;

therefore, some of the plume would not be captured. The alternative also includes five-
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year CERCLA reviews throughout the lifetime of the alternative, and a residual risk

assessment if deemed necessary.

2.9.2.6 Alternative 15 — Base Boundary ETI System with Southern Expansion,
Remediation of the Northern and Southern Lobes West of Route 28, Warm

Spot Remediation, [.and_Use Controls and Bourne Water Provision

Alternative 15 includes the provisions of Alternative 12 (LF-1 ETI system status quo
with southemn expansion, remediation of the northern and southemn lobes west of Route
28, LUCs, and the Bourne water provision) with the addition of warm-spot remediation.
An extraction well would be placed to intercept the warm spot, and water would be
pumped to the Hunter Avenue Treatment Facility for treatment and
infiltration/reinjection. The alternative includes SPEIM and LTM, five-year CERCLA
reviews throughout the lifetime of the altemative, and a residual risk assessment if

deemed necessary.

2.9.2.7 Alternative 16 — Total Containment at the Base Boundary, Remediation of
the Northern and Southern Lobes West of Route 28, Warm Spot
Remediation, L.and Use Controls and Bourne Water Provision

Alternative 16 provides for total containment at the base boundary, warm-spot
remediation, remediation of the northem and southern lobes west of Route 28, LUCs, and
the Bourne water provision. The altemative includes SPEIM and LTM, five-year
CERCLA reviews throughout the lifetime of the altermative, and a residual nsk

assessment 1f deemed necessary.

2.9.2.8 Alternative 17 — Total Containment at the Base Boundary, Warm Spot
Remediation, Land Use Controls and Bourne Water Provision

Alternative 17 includes total containment at the base boundary, warm-spot remediation,
LUCs, and the Bourne water provision. The alternative inciudes SPEIM and LTM, five-
year CERCLA reviews throughout the lifetime of the alternative, and a residual risk

assessment 1f deemed necessary.
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2.9.2.9 Alternative 18 - Base Boundary ETI System with Southern Expansion,
Warm Spot Remediation, Land Use Controls and Bourne Water Provision

Alternative 18 consists of the LF-1 ETI system status quo with southern expansion,
warm-spot remediation, LUCs, and the Boume water provision. The alternative includes
SPEIM and LTM, five-year CERCLA reviews throughout the lifetime of the alternative,

and a residual risk assessment if deemed necessary.

2.9.3 Common Elements and Distingnishing Features of Alternatives

Two source area altematives and nine groundwater alternatives were evaluated in detail.
Common clements and distinguishing features of these alternatives are summarized

below.

LF-1 Source Area Alternatives — Two source area altermnatives were evaluated as part of
the FS: the no-action alternative (Alternative 1) and a status quo alternative
(Alternative 2), which inciudes LUCs and monitoring and maintenance activities.
Alternative 1 leaves the source area as-is, provides no action or LUCs to limit exposure to
residual risk, would not be compliant with ARARs, and has no costs associated with it.
Alternative 2 affords continuation of monitoring and maintenance of the existing landfill
cover system and implementation of LUCs, which is protective of human health and the
environment; meets all ARARs; and has an approximate present value cost of $0.8
million (M). The ARAR tables for the selected alternative (Alternative 2) are listed in
Tables 2-23, 2-24, and 2-25.

LF-1 Groundwater Alternatives — Nine groundwater alternatives were evaluated as part
of the FS: a no-action altermative (Altermative 1), a hmited-action alternative
(Alternative 3), and seven active treatment alternatives (Alternatives 5, 9, 12, 15, 16, 17,
and 18). The seven active treatment alternatives include varying degrees of increased
plume remediation through the instailation of additional extraction wells and increased
pumping rates of existing extraction wells. All of the alternatives, except the no action
alternative (Altemative 1), include LUCs, LTM, the Boume Water Provision, CERCLA

reporting, and a residual risk assessment if deemed necessary.
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Alternative 1 provides no action and would mean that the current treatment system would
shut down, chemical and hydraulic monitoring would cease, and funding for the Bourne
Water Provision would end. Alternative 1 wonld not include LUCs that limit exposure to
the LF-1 plume and would not actively reduce the toxicity, mobility, or volume of the
contaminants. The plume would naturaily attennate, but there would be no monitonng to
document that it was occurring. Alternative 3 is similar to the no-action alternative in
that the current treatment system would shut down. However, under Alternative 3, LTM
of the plume would continue, LUCs would be implemented, and the Boume Water
Provision would remain in effect. Under Alternatives 1 and 3, the plume is not expected

to naturally attenuate until approximately 2054.

Alternatives 5, 9, 12, 15, 16, 17, and 18 all provide for active treatment in addition to the
existing treatment system. The additional active treatment alternatives include various

combinations of the following:

e Southem Expansion — one additional extraction well (27EW0006, installed in 2006)
located along the base boundary south of existing well 27ZEW0002;

¢ Total Containment — the likely addition of more than one extraction well along the
base boundary, increased flow rates of the existing extraction wells, and expansion of
the LF-1 treatment facility;

e Remediation of the Northern and Southern I.obes West of Route 28 — includes the
addition of one stand-alone ETI system located west of Route 28 in the Northern
Lobe, and two additional stand-alone ETI systems in the Southern Lobe west of
Route 28: and

e Warm Spot Remediation — one extraction well would be placed in a location to
intercept the portion of the LF-1 plume identified as the “warm spot.”

The seven active treatment alternatives include various combinations of the options listed
above. Table 2-26 presents a summary of the evaluation of the groundwater alternatives,
and Table 2-27 presents the model-predicted mass removed, time to cleanup each arca of
the plume, and present value cost for each alternative. Refer to the Final Landfili-1
Source Area and Groundwater Feasibility Study (AFCEE 2006b) for further amalysis

mcluding a complete listing of ARARs for each alternative and how individual
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alternatives would comply with them. ARARSs for the selected alternative (Alternative 5)

are listed in Tables 2-28, 2-29, and 2-30.

2.9.4 Expected Outcomes of the Alternatives

LF-1 Source Area Alternatives - Two source area alternatives were evaluated as part of
the FS: the no-action alternative (Alternative 1) and a status quo alternative
(Alternative 2). The no-action alternative leaves the landfill cap and fence in place, but
ceases the monitoring and maintenance of the landfill cap, fence and associated gas vents,
and drainage system. The cap, fence, vents, and drainage system are all passive systems
and would function for some time, but would not function properly in the long term due
to lack of maintenance, and AFCEE would not check the adherence to LUCs.
Altemative 1 offers no assurance that residents and workers will not be exposed to source
area contaminants or that leaching of source area contaminants would resume.
Alternative 2 affords continuation of monitoring and maintenance of the existing landfill
cover system, which 1s protective of human health and the environment, and offers
additional assurance that residents and workers will not be exposed to the LF-1 source

area through the implementation and menitoring of LUCs.

LF-1 Groundwater Alternatives — Groundwater modeling indicates that under
Alternatives 1 and 3 the plume moves west at concentrations higher than the cleanup
standards as 1t mgrates downgradient and discharges to Red Brook and Squeteague
harbors. The plume eventually attenuates to concentrations below cleanup levels by
approximately 2054, Modeling indicates plume cleanup time frames for the remaining
seven active treatment alternatives {Alternatives 5, 9, 12, 15, 16, 17, and 18), presented in
Table 2-27, range from approximately 2036 to 2045; time frames varying depending on

the number of extraction welis and extraction well flow rates.

Based on current and reasonably anticipated future land use, human health risks are
acceptable under all of the altematives. The existing Bourne and Falmouth BOHs
regulations reduce the nisk of exposure of residents to contaminated groundwater. The

Bourne and Falmouth BOHs well regulations do not apply to use of existing drinking
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water wells and irmgation wells. However, Alternatives 3, 5,9, 12, 15, 16, 17, and 18
offer additional assurances that residents and workers will not be exposed to the LF-1

plume through implementation and monitoring of LUCs.

2.10 COMPARATIVE ANALYSIS OF LF-1 SOURCE AREA AND
GROUNDWATER ALTERNATIVES

The following sections summanze the comparative analysis of the two LF-1 source area
and nine LF-1 groundwater alternatives presented in the Final Landfill-1 Source Area

and Groundwater Feasibility Study (AFCEE 2006b).

2.10.1 Criteria For Detailed Analysis of Alternatives

The NCP (40 CFR, Part 300) presents nine criteria for analyzing the acceptability of a
given alternative. These nine cnteria are categorized as threshold critena, primary
balancing criteria, and modifying critena. The performance of the nine LF-1
groundwater alternatives with respect to the threshold and primary balancing criteria are

summarized in Table 2-26.

2.10.1.1 Threshold Criteria

There are two threshold criteria: overall protection of human health and the environment,
and compliance with ARARs. Threshold critenia represent the minimum requirements

that each alternative must meet to be eligible for selection.

Overall Protection of Human Health and the Environment This criterion assesses the

overall effectiveness of an alternative and focuses on whether that alternative achicves
adequate protection and risk reduction, elimination, or control. The assessment of overall
protection draws on assessments conducted under other evaluation criteria, cspecially
long-term effectiveness and permanence, short-term effectiveness, and compliance with

ARARs.
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Compliance with ARARs Each altemative 1s assessed to determine whether it complies

with ARARs under federal and state laws. Section 121(d) of CERCLA requires that

remedial actions at CERCLA sites attain legally applicable or relevant and appropriate
federal and state requirements, standards, criteria, and lmitations, unless such ARARs
are waived under CERCLA Section 121(d){(4). Appendix E of the Final Landfill-1
Source Area and Groundwaier Feasibility Study (AFCEE 2006b) outlines ARARs for all
the LF-1 alternatives. ARARSs for the selected alternatives are listed in Tables 2-23, 2-24,
2-25 (Source Area Aliernative 2), and 2-28, 2-29, and 2-30 (Groundwater Alternative 5).

2.10.1.2 Primary Balancing Criteria

The frve primary balancing criteria are (1) long-term effectiveness and permanence,
(2) reduction of toxicity, mobility, or volume through treatment, (3) short-term
effectiveness, (4) implementability, and (5) cost. Primary balancing criteria form the

basis for comparing alternatives in light of site-specific conditions.

Long-Term Effectiveness and Permanence FEach alternative is assessed for its long-

term effectiveness and the permanence of the solution. This criterion assesses the
magnitude of residual risks remaining at the conclusion of remedial activities and the

adequacy and reliability of controls to be used to manage residual risk.

Reduction_of Toxicity, Mobility, or Volume Through Treatment Section 121

(Cleanup Standards) of CERCLA states a preference for remedial actions that employ
treatment that permanently and significantly reduces the volume, toxicity, or mobility of
contaminants as the primary element of the action. This criterion addresses the capacity
of the alternative to reduce the principle rnisks through destruction of contaminants,
reduction in the total mass of contaminants, irreversible reduction in contaminant

mobility, or reduction in the total volume of contaminated media.

Short-Term Effectiveness This criterion addresses the effects of the alternative during

construction and operational phases until remedial objectives are met. Each alternative is

evaluated with respect to its (potentially negative) effects on community health, worker
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safety, and environmental quality during the course of remedial actions. This criterion
also addresses the time required by each alternative until remedial objectives are

achieved.

Impilementability The implementability criterion is used to assess the techmical and

administrative feasibility of implementing an alternative. Technical issues include the
reliability of the technology under consideration, potential construction difficulties, and
the availability of required services, materials, and equipment (preferably from multiple
sources). Administrative issues include permitting and access for construction and

monitoring.

Cost Costs associated with carrying out an alternative are based on current (present day)
information escalated at a rate of 5 percent until year zero; after year zero, costs are
discounted at a rate of 3.5 percent (per Office of Management and Budget Circular
A-94[OMB 2004]). Cost estimates included in this document are intended for
comparative purposes only. The accuracy of the estimates are between —30 and +50

percent.

2.10.1.3 Modifying Criteria

There are two modifying criteria: state acceptance and community acceptance.

State Acceptance The MassDEP has expressed its support for Altemative 2 for the LE-1

source area, and Alternative 5 for the LF-1 groundwater plume.

Community Acceptance The PCT unanimously supports Altermative 2 for the LF-1

source area, and Alternative 5 for the LF-1 groundwater plume.

2.10.2 Comparison of LF-1 Source Area Alternatives

Two source area alternatives were evaluated as part of the FS: the no-action alternative
(Alternative 1) and a status quo alternative (Alternative 2), which includes LUCs and

monitoring and maintenance activities, Alternative 2 affords continuation of monitoring
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and maintenance of the existing landfill cover system and LUCs, which are protective of
human health and the environment; meets ARARs; poses low-level risk to workers, the
community, and the environment; and has an approximate present value cost of $0.8M.
Alternatives 1 and 2 were evaluated against the nine NCP criteria. The following

sections present the evaluation.

2.10.2.1 Overall Protection of Human Health and the Environment

Both altermatives provide short-term ecffectiveness through the existing cap, but
Altemative 2 provides long-term protection of human health and the environment

through maintenance of the existing landfill cover system.

2.10.2.2 Compliance with ARARSs

Alternative 1 i1s not compliant with chemical-specific ARARs as detenioration of the
existing landfill cover system may allow landfill leachate to contaminate the
groundwater.  Altemative 2 1s compliant with chemical-specific ARARs through
maintenance of the exiting landfill cover system. All monitonng and maintenance

activities will be performed in accordance with action-specific ARARs.

2.10.2.3 Long-Term Effectiveness and Permanence

Altermative 1 does not have LLUCs; therefore, there is no exposure control in place to limit
exposure to residual risk. Through Alternative 2, LUCs provide long-term protection to

human health.

2.10.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 1 does not reduce the toxicity, mobility, or volume of contamination.
Alternative 2 reduces the mobility of the contaminants in the landfill by monitoring and
maintaining the landfill cover system, which prevents landfill contamination to leach to
the groundwater. Alternative 2 provides no reduction in the toxicity or volume of

contamination.
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2.10.2.5 Short-Term Effectiveness

Both alternatives are effective in the short-term due to the existing cover system.

2.10.2.6 Implementability

There are no technical or administrative implementability concerns with respect to either

of the alternatives.

2.10.2.7 Cost

Alternative 1 has no cost, and the present value cost for Alternative 2 is approximately

$0.8 M.

2.10.2.8 State Acceptance

The MassDEP has expressed 1ts support for Alternative 2,

2.10.2.9 Community Acceptance

The PCT unanimously supports Alternative 2.

2.10.3 Comparison of LF-1 Groundwater Plume Alternatives

Nine groundwater altermatives were evaluated in the FS, a no-action alternative
(Alternative 1), a limited-action alternative (LTM and Bourne water provision)
(Alternative 3), and seven alternatives that consist of various active treatment scenarios
(Alternatives 5, 9, 12, 15, 16, 17, and 18). All of the alternatives (except for the no-
action Altemative 1) are protective of human health and the environment and comply
with ARARs. All active remediation alternatives use proven techmologies, will
permanently remove contaminanis, and pose low risk to workers, the community and the
environment (alternatives with greater construction have greater risk and more impact to
the community and the environment). The alternatives differ m the amount of plume
volume reduction and mass removed, time frames to reach cleanup levels in different

areas of the plume, degree of inconveniences and disturbance that will be generated by
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construction and long-term activities, and costs. Alternatives 1, 3, 5, 9, 12, 15, 16, 17,
and 18 were evaluated against the nine NCP criteria. The following sections present the

evalnation.

2.10.3.1 Overall Protection of Human Health and the Environment

AFCEE has already ensurcd protection of human health by providing municipal water
supply hook-ups for all on-base and off-base residences impacted by the LF-1 plume.
Additional protection of human health is afforded by on-base LUCs and the Falmouth
BOH Water Well Regulations, and the Bourne BOH Well Regulations which prevent the
installation of private wells for water consumption or irrigation in areas of groundwater
contamination. Netther the Falmouth BOH Water Well Regulations nor the Bourne BOH
Well Regulations apply to use of exiting drinking water wells and irrigation wells.
Therefore, for continuation of the current use of the aquifer, the risk to human health and

the environment 1s the same for all alternatives, except for Altemative 1 (no action).

2.10.3.2 Compliance with ARARs

The point at which chemical-specific ARARs are met would not be known under
Altemative 1 since monitoning would not be performed. All construction, treatment, and
monitoring activities will be performed in accordance with location-specific and action-

specific ARARs.

2.10.3.3 Long-Term Effectiveness and Permanence

The magnitude of residual risks and the adequacy and reliability of controls are similar
for Altematives 3, 5,9, 12, 15, 16, 17, and 18: low residual risk because there are no
untreated waste or treatment residuals. Reliability of controls is good for all alternatives
because AFCEE has provided water supply connections to all on-base and off-base

residences impacted by the LF-1 plume.

All of the active treatment alternatives use proven and reliable technology as an integral

part of the treatment train. For the ETI systems, spent carbon is removed from the site
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and regenerated, thus, permanently destroying contaminants, At the conclusion of the

remedy, groundwater concentrations will be below RAQOs and, thus, pose minimal risk.

2.10.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

Altematives 1 and 3 do not remove contaminants from the aquifer. All active treatment
alternatives (5, 9, 12, 15, 16, 17, and 18) satisfy the statutory preference that active
treatment be a principal element in site remediation. Contaminants are permanently
removed from the aquifer. The active treatment alternatives address varying portions of
the entire LF-1 plume. Alternative 5 captures approximately 750 pounds (Ib) of TCE and
PCE (2006 to 2045), which is the smallest amount of mass removed from the eastern
area; and when paired with warm-spot remediation, it removes an approximate additional
110 Ib (approximately 860 Ib, Alternative 18, 2006 to 2042). Modecling predicts that an
expansion of Altermative 5 to a total containment system at the base boundary
(Alternative 9) results in an increase of approximately 220 1b captured (approximately
970 1b, Alternative 9, 2006 to 2043), which when patred with an upgradient extraction
well would only increase the mass capture by approximately 44 lb (approximately 1014
Ib, Alternative 17, 2006 to 2036). The alternatives that have stand-alone ETI systems
located west of Route 28 have the largest amounts of mass capture (approximately 1014
Ib from 2006 to 2045, Altemative 12; approximately 1102 Ib from 2006 to 2042,
Alternative 15; approximately 1235 [b 2006 to 2036, Alternative 16). There is
uncertainty in the model predictions of mass capture estimates and cleanup times. The
uncertainty in the model is related to estimates of the hydraulic conductivity field, the
three-dimensional representation of the plume, and the contaminant transport model

parameters.

2.10.3.5 Short-Term Effectiveness

Alternatives 1, 3, and 5 have the least impact on workers, the community, and the
environment since they do not require any new construction activities, Alternative 16 has
the greatest impact since, based on the conceptualization of the altermative, it would

involve the most construction (new wells and treatment plant) of any of the proposed
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alternatives. Altermatives 9, 12, 15, 16, 17, and 18 feature active remediation m addition
to the existing LF-1 ETI system and would requite site clearing, road grading,
excavation, well installation, treatment system construction in some cases, and routine

maintenance and monitoring of the treatrent systems.

Alternatives 12, 15, and 16 have stand-alone ETI systems located west of Route 28 in
areas of residential development and potentially in conservation areas. These alternatives
carry additional short-term risks to the community, including increased vehicle traffic
duning construction and O&M, and hazards associated with an active construction site.
The risks to the community associated with increased traffic can be addressed through
safe driving practices. Hazards associated with the construction of the treatment system
can be controlled by coordinating activities with the fire department and police
department, school districts, using police details where necessary, and fencing the

property. There are no known risks to the community that cannot be controlled.

Risks to workers include hazards associated with drilling and construction (injury) and
O&M of the treatment systems (injury and exposure). Risks to workers can be addressed
through training, safety procedures, and medical monitoring. There are no known risks to

workers that cannot be controlled.

Environmental tmpacts include the following: site preparation (clearing and grading) for
the extraction, reinjection, and monitoring wells; infiltration gallery expansion, treatment
plant construction; excavation for the well vaults; additional vehicle traffic in the
neighborhood and at the site; increased sound levels associated with operation of the
system; and increased electrical demand. Environmental impacts will be addressed by
working with the Natural Hentage and Endangered Species Program to identify
threatened and endangered species at the site and appropriate mitigation procedures;
conducting cultural surveys as necessary; minimizing the area to be cleared, excavated
and graded; and reducing sound levels as much as possible. Environmental impacts that
cannot be avoided include additional vehicle traffic; clearing, excavating and grading;

and increased electrical consumption during operation of the systems.
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Time frames to reach cleanup levels vary depending on the amount of active remediation
used in parts of the plume and the strategy of the active remediation at the base boundary
(total containment at the base boundary or status quo with southern expansion at the base
boundary). Natural attenuation processes under Altemative 3 would eventually cause
contaminant concentrations to fall below the cleanup levels, but this would not occur
until approximately 2054, based on model predictions. Modeling predicts that
Altemnatives 5 and 12 provide a decrease in the cleanup time frame of approximately nine
years (2045) for the entire plume. Alternatives 9, 15, and 18 decrease the cleanup time
an additional two to three years (2042-2043). Altemnatives 16 and 17 offer the shortest
cleanup time with the entire plume reaching cleanup levels in 2036, a nine-year decrease

in cleanup time in comparison to Altermatives 5 and 12.

Both Allernative 5 and Alternative 9 consist of extraction at the base boundary.
Contamination downgradient of the base boundary would decrease to below cleanup
levels through natural attenuation. Based on modeling predictions, in comparison to
Alternative 5, Alternative 9 would clean up the entire plume approximately two years
earlier and, specifically, the eastern area {(upgradient of the existing extraction wells) two
years earlier, the northwestern area (the northern lobe downgradient of the existing
extraction wells) four years earlier, and only one year earlier in the southwestern area (the
southern lobe downgradient of the existing extraction wells). The results indicate that the
greater hydraulic stress applied by total containment at the base boundary decreases the
cleanup time in the eastern area by approximately two years. The one-year difference in
cleanup time in the southeastern area indicates that Alternative 5 is capturing most of the
on-base contamination in the southern area. The four-year difference in cleanup time for
the northwestern area indicate that total containment at the base boundary (Alternative 9)
is better than Alternative 5 at capturing mass before it migrates off-base in the northern
portion of the plume; however, there is uncertamnty in the migration of contamination in
this area, and the actual differences in alternative performance may not be as great as

predicted.
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The comparison of Altematives 5 and 12 indicates that a four-year difference in cleanup
time in the southwestern area is attnbuted to the two stand-alone ETI systems located
west of Route 28 in the southern plume. The stand-alone ETI system in the northem lobe
west of Route 28 is ineffective in reducing the cleanup time frame in the northwestern
area 1n Alternative 12 because the base boundary ETI system is ineffective in preventing
upgradient mass from moving into the northwestern area. Again, there is uncertainty in
the migration of contamination in this area, and the stand-alone ETI system may be more
effective than modeling indicates. The simulation of total containment at the base
boundary paired with remediation west of Route 28 (Alternative 16) is effective at

reducing the cleanup time and has the shortest cleanup time for the northwestern area.

Companison of modeling results from Altematives 5 and 18 indicates that extraction
upgradient of the existing ETI system reduces the amount of mass that may migrate north
of the infiltration trench, escape capture, and migrate to the northwestern area. The
results also indicate that the warm-spot remedy is effective in decreasing the operational
time frame of the ETI system based on TCE contamination, but is less effective with
respect to PCE contamination. The PCE concentrations are lower than the TCE
concentrations, but the PCE contamination covers a broader area. The cleanup time
frame for the eastern area is only three years sooner for Alternative 18 (2042) compared
to Alternative 5 (2045). The shortest cleanup time frame (2036) for the eastern area is for
Altermatives 16 and 17, which both pair total containment at the base boundary with
warm-spot remediation. The greater extraction stress of Altermatives 16 and 17 at the
base boundary is effective at remediating PCE contamination close to the base boundary,

resulting in shorter cleanup times and shorter operational times in the eastern area.

2.10.3.6 Implementability

For Alternatives 5, 9, 12, 15, 16, 17, and 18, the GAC carbon technology is considered
reliable and is currently being used in the existing LF-1 treatment system. Also, the
implementation of no action, continued treatment, LTM, and additional active treatment
are all technically feasible. The willingness of the Town of Bourne, the Commonwealth

of Massachusetts, and private landowners to accommodate the remedial system on their
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property and the amount of site preparation required are unknown at this time. Access or
terrain issues could potentially delay or even prevent active treatment in some areas.
These access or terrain issues may negatively affect implementability for the active
remediation alternatives proportionally to the amount of construction required for each

alternative.

Administrative implementation for all altemnatives (except Altemative 1, no action) will
include coordination with the towns of Bourne and Falmouth (implementation of LUCs)
and other agencies for technical update meetings, remedial program manager meetings,
and active communication on all issues of concern. Long-term access agreements with
private landowners and well permits are an administrative implementability concern for

all alternatives.

2.10.3.7 Cost

Alternative 3 is the lowest cost groundwater alternative (39 M) because it does not have
any costs associated with active treatment of the plume. The most significant costs are
associated with construction of additional treatment components (e.g., extraction and
reinjection wells, stand-alone ETI systems, etc.), and aggressive remediation can also
result in high O&M costs. The costs of Altematives 5 and 18 are similar—$44 M and
$49 M, respectively—and represent the lowest costs with active treatment. There are no
additional construction costs associated with Altemmative 5. The higher construction costs
of Alternative 18 are compensated for by the lower costs due to a shorter operational time
for the existing LF-1 ETI system. Alternatives 9, 12, 15, and 17 are all comparable
(366 M, $70 M, $73 M, and $68 M, respectively). The most expensive is Alternative 16
($95 M), which is a result of the additional cost of construction of numerous treatment
components and the high extraction rate estimated for alternative comparison, resulting in
relatively high O&M costs. The additional costs for construction and O&M for
Alternative 16 are not compensated for by the O&M costs saved due to a shorter

operational time frame.
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2.10.3.8 State Acceptance

The MassDEP has expressed its support for Alternative 5.

2.10.3,9 Community Acceptance

The PCT unanimously supports Altermative 5.

2.11 SELECTED REMEDY FOR THE LF-1 SOURCE AREA OPERABLE UNIT

Based on the Administrative Record for the LF-1 site and the evaluation of comments
received by mterested parties duning the public comment period, AFCEE has selected
Alternative 2 as the remedy for the LF-1 source area, specifically the 1970 Cell, Post-
1970 Cell, and Kettie Hole.

2.11.1 Summary of the Rationale for the Selected Remedy

AFCEFE’s preferred remedial alternative for the LF-1 source area (the 1970 Celi, Post-
1970 Cell, and Kettle Hole) is Altemative 2—Status Quo of the Landfill with Land Use
Controls. The Final Landfill-1 Source Area and Groundwater Feasibility Study (AFCEE
2006b) evaluated both remedial alternatives according to the threshold and balancing
criteria. Alternative 2 meets the threshold criteria (complies with applicable requirements
and is protective of human health and the environment). AFCEE believes Alternative 2
provides the best balance of tradeoffs between the two alternatives with respect to the

balancing criteria.

Risks to human health that are related to the landfill source area have already been
controlled. The IRP constructed a landfill cover system, including a perimeter fence that
prevents contact with the landfill waste. The existing landfill cover system prevents the
formation of leachate that would cause groundwater downgradient to be unusable. The
following discussion summarizes the comparison of LF-1 source area remedial
alternatives in the context of the threshold criteria (overall protection of hwman health

and the environment, and compliance with ARARs and balancing criteria (long-term
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effectiveness, short-termn effectiveness, reduction of toxicity, mobility, or volume through

treatment, implementability, and cost).

2.11.2 Detailed Description of Selected Remedy

Under the selected remedy, the existing landfill cover system (low permeability landfill
cap, associated fence [installed around the entire landfill], gas vents, and drainage
system) over the 1970 Cell, Post-1970 Cell, and Kettle Hole would not be altered
(Figure 2-3).  Site-condition monitoning, site-settlement monitoring, and penodic
maintenance will continue until waste left in place no longer poses a risk to human health
and the environment. CERCLA five-year reviews will be performed to evaluate remedy
appropriateness and site status until the waste left in place no longer poses a rsk to
human health and the environment. The northwest part of the LF-1 source area (the

1947, 1951, and 1957 cells) will be addressed in a future decision document.

Site monitoring (visual inspections) and reporting documents the physical condition of
the landfill cover system including the perimeter fence around the entire landfill and the
vegetative cover, monitoring wells, gas probes, gas vents, and the drainage system while
identifying maintenance needs of the cover system over the 1970 Cell, Post-1970 Cell,
and Kettle Hole. Monitoring of concentrations of landfill gas by gas probes located at the
perimeter of the landfill will be performed. Settlement monitoring will be performed to
verify the slopes are maintained to shed precipitation from the cap and to verify that the
cap thickness is adequate to retard leaching of contaminants. Periodic maintenance will
be performed to retain the integrity of the landfill cover system. Maintenance activities
performed at the landfill include mowing the cover system once per year, clearing
drainage culverts, and repairing areas damaged by erosion. Monitoring results would be

provided in formal reports.

The following text describes the LUCs that will be implemented for both the LF-1 source
area selected remedy and the LF-1 groundwater selected remedy discussed in
Section 2.13 of this report. Exposure to the waste beneath the LF-1 landfill cover system

could pose an unacceptable risk to human health. The LF-1 contaminated groundwater
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currently poses an unacceptable risk to human health if used for household purposes (i.e.,
ingestion, dermal contact, and inhalation of vapors released during household use of

water).

The LF-1 source area 1s located in the middle of the cantonment area. The LF-1
contaminated groundwater is located in the western part of the MMR cantonment area,
and a portion of the contaminated groundwater has migrated past the MMR boundary
into the neighboring towns of Bourne and Faimouth. Therefore, administrative and/or
legal controls that minimize the potential for human exposure to contamination by
limiting land or resource use, known as “LUCs,” must be established for the LF-1 source
area and groundwater to avoid the nsk of exposure to the LF-1 source area and LF-1
groundwater. These LUCs are needed both on-base and off-base, within the towns of
Bourne and Falmouth, until the LF-1 source area and contaminated groundwater no

longer poses an unacceptable nisk.
The performance objectives of the LUCs are to

e Prevent access to waste and soils beneath the LF-1 cover system until the waste and
soils no longer pose an unacceptable nsk,

» Prevent or reduce access to or use of the groundwater from the LF-1 contaminated
groundwater until the groundwater no longer poses an unacceptable risk, and

» Maintain the integrity of the current or future remedial or monitoring system such as
the landfill cover system, the treatment systems, and monitoring wells.

The LUCs will encompass the area including the LF-1 source area and contaminated
groundwater and surrounding areas to reduce the risk from exposure to contaminated
groundwater (Figure 2-11). The on-base area of concern is controlled and operated by
the USCG and the Air Force, who lease this land from the Commonwealth of
Massachusetts. It is expected that these entities (USCG and U.S. Air Force) will control
the area of concern and the surrounding area for the duration of this ROD. As a result,
the Air Force will coordinate with the Commonwealth of Massachusetts as the Air Force
fulfills its responsibility to establish, menitor, maintain, and report on the LUCs for

this site.
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Fach LUC will be maintained until either (1) the concentrations of COCs in the
groundwater are at such levels as to allow unrestricted use and exposure and the landfill
waste and soils no longer pose an unacceptable nisk, or (2) the Air Force, with the prior

approval of the EPA and MassDEP, medifies or terminates the LUC in question.

The Air Force is responsible for ensuring that the following three LUCs are established,
monitored, maintained, and reported on as part of this final remedy to ensure protection
of human health and the environment in accordance with CERCLA and the NCP for the
duration of the final remedy selected in this ROD. The Commonwealth of Massachusetts
only has enforcement authority regarding the third LUC. In the event that the Town of
Boume fails to promptly enforce the first LUC and/or the Town of Falmouth fails to
promptly enforce the second LUC or the Commonwealth of Massachusetts fails to
promptly enforce the third LUC, the Awr Force will act m accordance with the third to last
paragraph in this section. For purposes of the preceding sentence, “promptly enforce”
means 1if the violation or potential violation is imminent or on-going, enforce to prevent
or terminate the yiolation within 10 days from the enforcing agency’s (i.e., the Town or
the Commonwealth} discovery of the violation or potential violation; otherwise, enforce

as soon as possible.

(1) On 24 September 2003, to better protect the public health and welfare of its citizens,
the Bourne BOH, voted to amend the private well construction regulations originally
adopted on 23 February 2000. The BOH will not approve construction of a well
intended for human water consumption or irrigation if the well is known to be over a
plume of contamination or in the direct path of an advancing plume of contamination.
The Bourne BOH Well Regulations do not apply to use of existing drinking water
wells and irmigation wells. The regulations are reproduced in Appendix C. To assist
the Bourne BOH in the implementation of this LUC, the Air Force will meet with the
BOH on an annual basis, or more frequently if needed, to provide and discuss plume
maps that document the current and projected location of the LF-1 contaminated
groundwater within the town of Bourne. While Figure 2-11 shows the current area of
LUCs in the town, the Bourne BOH may modify the areas subject to the moratorium,
and this LUC will apply to such areas even if they differ from the area shown in
Figure 2-11.

(2) The Falmouth BOH requires a permit for the installation and use of all wells,
including drinking water wells, irrigation wells, and monttoring wells. If a permit to
install a drinking water well is approved, the Falmouth BOH will not approve the use
of that well until its water has been tested and the BOH has determined that the water
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is potable. The Falmouth BOH Water Well Regulations do not apply to use of
existing drinking water wells and irmmigation wells. The regulations, which are
reproduced in Appendix D, cover documented and anticipated areas of contamination
from the LF-1 plume. To assist the Town of Falmouth in the implementation of this
LUC, the Air Force will meet with the BOH on an annual basis, or more frequently if
needed, to provide and discuss plume maps that document the current and projected
location of the LF-1 plume within the town of Falmouth., While Figure 2-11 shows
the current area of LUCs in the town, the Falmouth BOH may modify the areas where
well use is excluded, and this LUC will apply to such areas even if they differ from
the area shown in Figure 2-11.

(3) In addition to the towns of Bourne and Falmouth BOH regulations, which generally
applies to small water supply wells, existing LUCs also prevent the possible creation
of a large potable water supply well. The MassDEP administers a permitling process
for any new drinking water supply wells in Massachusetts that propose to service
more than 25 customers or exceed a withdrawal rate of 100,000 gallons per day. This
permitting process, which serves to regulate the use of the LF-1 contaminated
groundwater for any withdrawals of groundwater for drinking water purposes,
constitutes an additional LUC for this final remedy., This LUC applies to both on-
base and off-base portions of LF-1.

The Air Force has provided municipal water supply hook-ups for all residences in areas
of current or anticipated groundwater contamination. In conjunction with the Bourne
BOH Well Regulations and the Falmouth BOH Water Well Regulations, the municipal
water supply hook-ups significantly reduce the likelihood of exposure to contaminated
groundwater from existing wells and from any future wells installed in areas of
anticipated contamination. Additionally, the Air Force is responsibie for ensuring that
the following LUCs are established, monitored, maintained, reported on, and enforced as
part of this final remedy to ensure protection of human health and the environment in
accordance with CERCLA and the NCP for the duration of this final remedy selected in
this ROD.

(1) For the on-base area of concern, a prohibition on new drinking water wells serving
25 or fewer customers has been established and placed on file with the planning and
facilities offices for the Massachusetts Air and Army National Guard and USCG
(major tenants at the MMR). The prohibition will be applied to future land use
planning per Air National Guard Instruction (ANGI) 32-1003, Facilities Board, Army
National Guard Regulation 210-20, Real Property Development Planning for the
Army National Guard, and Commandant Instmction Manual 11010.14, Shore Facility
Project Development Manual.
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(2) For the on-base area of concemn, the Air National Guard has administrative processes
and procedures that require approval for all projects involving construction or
digging/subsurface soil disturbance, currently set forth in ANGI 32-1001, Operations
Management. This procedure 1s a requirement of the Army National Guard and the
USCG by the Air National Guard through Installation Support Agreements. The Air
National Guard requires a completed AF Form 103, Base Civil Engineer Work
Clearance Request (also known as the base digging permit), prior to allowing any
construction, digging or subsurface soil disturbance activity. All such permits are
forwarded to the IRP for concurrence before issuance. An AF Form 103 will not be
processed without a Dig Safe permit number (see next paragraph).

(3) The Dig Safe program implemented in Massachusetts provides an added layer of
protection to prevent the installation of water supply wells in the LF-1 source and
groundwater areas and to protect monitoring wells and the treatment system’s
infrastructure. This program requires, by law, anyone conducting digging activities
(e.g., well drilling) to request clearance through the Dig Safe network. The Air Force
at the MMR is a member utility of Dig Safe. The LF-1 source area and groundwater
plume are encompassed by a geographical area identified by the Air Force as a
notification region within the Dig Safe program. Through the Dig Safe process, the
Air Force will be electronically notified at least 72 hours prior to any digging within
this area. The notification will include the name of the party contemplating, and the
nature of, the digging activity. The Air Force will review each notification and if the
digging activity is intended to provide a well, which has not been approved via the
procedures above, the Air Force will immediately notify the project sponsor (of the
well drilling), the EPA, the Bourne BOH or the Falmouth BOH, and the MassDEP
order to curtail the digging activity. If the Dig Safe notification indicates proposed
work near monitoring wells or the treatment system infrastructure, the Air Force will
mark its components to prevent damage due to excavation. This LUC applies to both
on-base and off-base portions of the LF-1 source area and plume. The extent of the
Air Force’s enforcement of this LUC does not address off-base parties failing to file a
Dig Safe request nor Dig Safe improperly processing a notification, but if incidents
do occur, the Air Force is responsible for ensuring remedy integrity and, if necessary,
repairing damage cause by third parties to the remedial system infrastructure or
monitoring wells.

The LUCs are intended to prevent exposure to groundwater impacted by the LF-1 plume;
however, to insure that the LUCs obtain the LUC performance objectives the Air Force

will take the following action.
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Within three years of the signing of the ROD, the Air Force shall:

a. Document all pnivate wells (i.e. non-decommissioned wells, including wells not
currently in use) that are above or within the projected path of the LF-1 plume.

b. Demonstrate and document that the private well is not capable of drawing
contaminated groundwater originating from the LF-1 plume, or test the private well
for contamination and demonstrate the private well to be safe for human use. The Air
Force will continue such testing, on an appropriate frequency as determined in
coordination with the EPA until the plume no longer presents a threat to that well as
determined in coordination with EPA.

c. Ifthe Air Force 1dentifies a well contaiming COCs, the Air Force shall assess the risk
current and potential future non-drinking uses of such a well pose to human health,
The Air Force shall submit a draft version of any such nisk assessment to EPA for
review and approval.

d. If neither b nor c is able to confirm that the identified well is safe for human use, the
Air Force will offer the owner decommissioning of the well. If accepted, the Air
Force will document such action with the appropriate BOH. If the decommissioning
is not accepted, the Air Force will take other steps to insure protectiveness to include,
but not be limited to, requesting assistance from the appropriate BOH to issue health
warnings to the property owner and any other person with access to the well (such as
a lessee or licensee)}, offering bottled water (if well 1s used for dnnking), or installing
treatment systems on affected wells. In each instance, the Air Force shall submit a
schedule subject to EPA approval, outhining and including time limitations for the
completion of steps sufficient to prevent exposure to concentrations of contaminated
groundwater from the LF-1 plume having carcinogens in excess of ARARs (i.e.,
MCLs, non-zero MCLGs), and prevent exposure to groundwater from the LF-1
plume that poses a cancer risk in excess of the EPA target risk range of 10%to 10° or
which presents a non-carcinogenic hazard index greater than one.

Monitoring of the environmental use restrictions and controls will be conducted annually
by the Air Force. The monitoring resunlts will be included in a separate report or as a
section of another environmental report, 1f appropriate, and provided to the EPA and
MassDEP for informational purposes. The annual monitoring reports will be used in

preparation of the five-year review to evaluate the effectiveness of the final remedy.

The annual monitoring report, submtitted to the regulatory agencies by the Air Force, will
evaluate the status of the LUCs and how any LUC deficiencies or inconsistent uses have
been addressed. The annual evaluation will address (i) whether the use restrictions and

controls referenced above were effectively communicated, (i1) whether the operator,
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owner, and state and local agencies were notified of the use restrictions and controls
affecting the property, and (iii) whether use of the property has conformed with such
restrictions and controls and, in the event of any violations, summanze what actions have

been taken to address the violations.

The Air Force shall notify the EPA and MassDEP 45 days in advance of any proposed
land changes that would be inconsistent with the LUC objectives or the final remedy. If
the Air Force discovers a proposed or ongoing activity that would be or is inconsistent
with the LUC objectives or use restrictions, or any other action (or failure to act) that may
interfere with the effectiveness of the LUCs, it will address this activity or action as soon
as practicable, but in no case will the process be initiated later than 10 days after the Air
Force becomes aware of this breach. The Air Force will notify the EPA and MassDEP as
soon as practicable, but no later than 10 days after the discovery of any activity that is
inconsistent with the LUC objectives or use restrictions, or any other action that may
interfere with the effectiveness of the LUCs. The Air Force will notify the EPA and
MassDEP regarding how the Air Force has addressed or will address the breach within 10
days of sending the EPA and MassDEP notification of the breach.

The Air Force will provide notice to the EPA and MassDEP at least six months prior to
relinquishing the lease to the LF-1 source area and the LF-1 groundwater area so the EPA
and MassDEP can be involved in discussions to ensure that appropriate provisions are
included in the transfer terms or conveyance documents to maintain effective LUCs. If it
is not possible for the Air Force to notify the EPA and MassDEP at least six months prior
to any transfer or sale, then the Air Force will notify the EPA and MassDEP as soon as
possible, but no later than 60 days prior to the transfer or sale of any property, subject to

LUCs.

The Air Force shall not modify or terminate LUCs, implementation actions, or modify
land use without approval by the EPA and MassDEP. The Air Force, in coordination
with other agencies using or controlling the LF-1 source area and LF-1 plume area, shall

seek prior concurrence before taking any anticipated action that may disrupt the
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effectiveness of the LUCs or any action that may alter or negate the need for LUCs. The
Air Force will provide EPA and MassDEP 30 days’ notice of any changes to the internal

procedures for maintaining LUCs which may affect LF-1.

2.11.3 Cost Estimate for the Selected Remedy

The cost estimate for source area Alternative 2 is provided in Tables 2-31 and 2-32.
Costs for monitoring and maintenance of the existing landfill cover system and penmeter
fence were estimated from June 2006 to 2025; additional costs include visual inspections,
settlement monitoring, gas probe monitoring, air monitoring/analysis, and periodic
reporting. The present value of the remedy is an estimated $0.8 M. This is an order-of-
magnitude engimeering cost estimate that is expected to be within +50 to -30 percent of

the actual project cost.

2.11.4 Expected Outcomes of the Selected Remedy

Alternative 2 provides for protection of human health and the environment through the
continued monitoring and maintenance of the existing landfill cover system and the
implementation of LUCs. The existing cover prevents exposure to landfill waste and

prevents/reduces contaminants leaching to groundwater.

2.12 STATUTORY DETERMINATIONS FOR THE LF-1 SOURCE AREA
OPERABLE UNIT

Under CERCLA Section 121, selected remedies must be protective of human health and
the environment, comply with ARARs (unless a waiver 1s justified), be cost-effective,
and use permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. In addition, CERCLA includes a
preference for remedies that employ treatment that permanently and significantly reduces
the volume, toxicity, or mobility of hazardous wastes as a principal elernent. The

following sections discuss how the selected remedy meets these statutory requirements.
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2.12.1 Protection of Human Health and the Environment

The existing landfill cover system prevents human and ecological exposure to landfill
refuse. The existing cover system also reduces leaching of contaminants from the source
area to the aquifer, which would cause groundwater downgradient of the landfill to be
unusable. Maintenance of the existing cover system would provide long-term protection
of human and environmental health. Monitoring and maintenance activities and
implementation of LUCs would ensure long-term protection of human health and the
environment. There are no short-term threats associated with the selected remedy that

cannot be readily controlled.

2.12.2 Compliance with Applicable or Relevant and Appropriate Requirements

Since installation, the landfill cover system has reduced the leaching of landfili
contaminants to the groundwater. The selected groundwater altermative, Alternative 5,
includes LTM of the groundwater downgradient of the landfill to ensure that the

chemical-specific ARARs with respect to the source area are met.

Location-specific ARARs address state requirements that aim to protect wildlife habitats.
Due to the extensive modification of the surface of the source area, there are no historical
resources or vital waterways at the source area. Action-specific ARARs address the
wastes generated as a result of monitoring and maintenance activities, and under this
alternative, the current practices would continue to ensure these ARARs are met. Refer

to Tables 2-23, 2-24, and 2-25 for a listing of these ARARs.

2.12.3 Cost-Effectiveness

In AFCEE’s judgment, the selected remedy for the LF-1 source area is cost-effective.
The overall effectiveness of the selected remedy was determined to be proportional to its

costs and, hence, to represent a reasonable value for the money to be spent.
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2.12.4 Utilization of Permanent Solutions and Alternative Treatment Technologies
to the Maximnm Extent Practicable

The selected remedy for the LF-1 source area provides the best balance of trade-offs
among the alternatives considered in the FS. AFCEE finds Alternative 2 to be the most
appropriate solution for the LF-1 source area. The maintenance, monitoring and
reporting will demonstrate compliance with ARARSs and protectiveness of human health
and the environment. The existing cover system also reduces leaching of contaminants
from the source area to the aquifer. The selected remedy does not present any significant
short-term risks. There are no special implementability issues that make the selected

remedy unacceptable.

2.12.5 Preference for Treatment as a Principal Element

The selected remedy for the LF-1 source area does not involve treatment. The mobility
of contaminants is reduced by the existing cap, which prevents precipitation coming in
contact with landfill refuse and leaching to the groundwater. Alternative 2 provides no

reduction in toxicity or volume of contarnination.

2.12.6 Five-Year Review Requirements

Five-year statutory reviews will be performed for the LF-1 source area, according to
Section 121(c) of CERCLA and NCP Section 300.430(f)(4)(i1), which requires such
reviews in those instances where the remedy results in any hazardous substances,
pollutants, or contaminants remaining at the site in excess of levels that allow for
unlimited use and unrestricted exposure. The purpose of the five-year reviews is fo
revistt the appropriateness of the remedy in providing adequate protection of human
health and the environment. The five-year reviews for the LF-1 source area OU will be

part of the five-year reviews conducted for the CERCLA IRP sites on the MMR.
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2.13 SELECTED REMEDY FOR THE LF-1 GROUNDWATER OPERABLE
UNIT

Based on the Administrative Record for the LF-1 site and the evaluation of comments
received by interested parties during the public comment period, AFCEE has selected
Alternative 5 as the remedy for the LF-1 groundwater OU.

2.13.1 Summary of the Rationale for the Selected Remedy

The selected remedy is Alternative 5, which consists of continued operation of the current
LF-1 treatment system and the LF-1 SPEIM program, the installation of one additional
extraction well (27EW0006) south of 27EW0002 to increase capture of the southern
portion of the LF-1 plume, LUCs, and the Bourne Water Provision. The water from the
additional extraction well will be pumped to the Hunter Avenue Treatment Facility for
treatment and infiltration/reinjection. The selected remedy is protective of human health
through implementation of LUCs, complies with ARARs, does not have any significant
implementability concerns, and has minor impacts on worker safety, the community, and
the environment. The preferred remedy was selected over the other alternatives because

it is expected to achieve the RAOs in a reasonable time frame and is cost-effective.

2.13.2 Detailed Description of Selected Remedy

The selected remedy is Alternative 5, which consists of the existing L¥F-1 ETI system
(five extraction wells and an associated infiltration trench) with the sysiem expanded to
the south (one extraction well, 27EW0006) (Figure 2-4) to improve capture of the plume
in that area. A portion of the treatment plant effluent is to be diverted seasonally (April
through October) away from the infiltration gallery to be used for irrigation purposes by
Veterans Affairs at the Massachusetts National Cemetery. The additional flow from
27EW0006 is treated at the Hunter Avenue Treatment Facility and mfiltrated at two new

galleries located close to the Hunter Avenue Treatment Facility.

The ETI system consists of ETI of groundwater following federal and state standards for

PCE, TCE, CCls, 1,4-dichlorobenzene, vinyl chloride, and 1,1,2,2-TeCA as stipulated in
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the current O&M plan. The alternative has the flexibility of modifying the treatment
system to optimize the cleanup time frame and to insure it continues to meet performance
objectives. Most likely, modifications would be executed with the existing extraction
wells and infiltration trenches and galleries, and could involve the use of packers to
reduce the effective vertical extent of the extraction screen, or adjusting flow rates.
However, the altemative does not exclude the possibility of adding additional system
components, if deemed necessary. Modifications would be made for the purpose of
improving treatment system operation, expediting the plume cleanup, and maintaining
containment of the plume upgradient of a point approximately BOQ feet west of the base

boundary.

After the FS was conducted the LF-1 groundwater model and plume shells were revised.
The groundwater model predictions with the revised model and plume shells are
improved over what was prepared for the LF-1 FS because the more recent model
predictions more accurately reflect the current and future groundwater flow pattems. In
garly 2006 the LF-1 Alternative 5 performance objective language was developed based
on review of these updated modeling animations. A summary of the modeling and
development of the performance objectives are presented in a Project Note: LF-1

Alternative 5 Performance Objectives (Jacobs 2007).

The LF-1 six-well ETI system’s (Altemnative 5) performance objective is to provide for
containment of the groundwater plume upgradient of a point approximately 800 feet west
of the base boundary and to achieve cleanup levels for COCs in the portion of the plume
downgradient from the same point through the natural attenuation processes of dilution
and dispersion. Achievement of this objective will be measured by the following three

metrics:

1. The LF-1 plume 1s expected to separate at a point approximately 800 feet
downgradient of the base boundary by approximately 2013.

2. The LF-1 groundwater between a point approximately 800 feet downgradient of the
base boundary and Route 28 1s expected to be below cleanup fevels for plume COCs
by approximately 2023,
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3. All LF-1 groundwater downgradient of the extraction wells is expected to be below
cleanup levels for plume COCs by approximately 2027,

In order to measure achievement of these metrics, the Air Force will use a combination of
monitoring wells and groundwater modeling. If the ETI system docs not meet its
performance objective, the Air Force, with concurrence with the regulatory agencies, will

evaluate and make, as necessary, system improvements.

As part of the remedy, a groundwater monitoring plan, based on EPA guidance and
subject to regulatory agency approval, will be developed and made a part of the existing
Comprehensive Long-Term Monitoring Plan. The groundwater monitoring plan will
specify how AFCEE will monitor the plume downgradient of the extraction wells (i.e.,

off-base property) using the technique of monitored natural attenuation.

This alternative would provide for chemical and hydraulic monitoring of the plume, as
long as active remediation continues, and chemical monitoning of the plume until the
RAQOs are met. Chemical moenitoring of the limited extent of perchlorate will also be
conducted. Monitoring data would aid in ongoing optimization and could prompt
additional action if COC concentrations did not decrease as expected. Monitoring results
will be pertodically reported in formal reports. CERCLA reviews would be performed
every five years throughout the lifetime of the alternative. A residual risk assessment
and/or an evaluation of the technical and economic feasibility of additional remediation
to approach background concentrations would be performed if deemed necessary. The
selected remedy also includes implementation of LUCs, and the Bourne water provision.

Further discussion of the LUCs 1s provided in Section 2.11.2 of this report.

2.13.3 Cost Estimate for the Selected Remedy

The cost estimate for LF-1 groundwater OU Alternative 5 is provided m Tables 2-33 and
2-34. The information for the cost estimate is based on the best available information
regarding the anticipated scope of the remedial alternative. Changes in the cost elements

may occur based on alterations in operation of the LF-1 ETI system and the monitoring
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program. This 1s an order-of-magnitude engineering cost estimate that is expected to be
within +50 to —-30 percent of the actual project cost. The cost comes from the O&M of
the LF-1 ETI system, the SPEIM program, periodic CERCLA reporting, and the residual

risk assessment.

O&M costs would be incurred for the operation of the LF-1 treatment plant and part of
the Hunter Avenue Treatment Facility from the date the ROD is signed’ to 2043, when
the treatment system is expected to cease operation. Q&M costs have been estimated
using actval costs realized for the previous operation of the existing LF-1 treatment
system and projected costs for operation of a portion of the Hunter Avenue Treatment
Facility. Previous costs have been adjusted for the expected future reductions in the total
pumping rate and mfluent concentrations under the future operating conditions assumed

for the purposes of this ROD.

Costs related to monitoring well maintenance, hydraulic measurement, sample collection,
and groundwater analysis also would be incurred during this time. Groundwater
monitoring could continue after the cleanup levels are met to ensure the aquifer had been
restored. It is assumed (for cost-estimating purposes) that monitoring would continue for
the entire plume for two years after the cleanup levels are met, making the total lifetime
of this altermative 40 years. It is assumed that the number of monitoring points and
frequency of testing would both continue to decrease with plume collapse, as has been
the case under most SPEIM programs at the MMR to date. Monitoring costs include

periodic reporting of results in technical update meetings and in formal reports.

Costs did not include those associated with potential LUCs because they were not
determined until after the FS was completed. Additionally, no costs were included for
negotiating and compensating for legal access to off-base property (for new monitoring
wells). These omissions are anticipated to have a small impact on the overall net

present value.

3 When cost estimates were prepared, the ROD was scheduled to be signed in June 2006.
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Costs associated with CERCLA reporting and a final risk assessment are also included in

this alternative. The present value of this alternative is estimated to be $44 M.

Capital, annual and periodic costs generated in the cost estimates and used in the present
value calculations were assumed to start at the projected date of the ROD approval
(June 2006). Cost estimates also included actuals from 2003, 2004, and 2004.5 and were
escalated to the start of the base year {June 2006); thus, escalation of 1.5, 2, and 3 years at
a rate of 5 percent has been used. A discount rate of 3.5 percent was used for all present
value calculations per EPA gutdance (EPA 2000) and Office of Management and Budget
Circular A-94, revised February 2004 (OMB 2004).

2.13.4 Expected Outcomes of the Selected Remedy

Alternative 5 provides for protection of human health through implementation of LUCs.
The groundwater model indicates that cleanup levels will be met by approximately 2027
downgradient of the extraction wells and by approximately 2045 for the entire plume, at

which time the groundwater will be useable as a source of drinking water.

2.14 STATUTORY DETERMINATIONS FOR THE LF-1 GROUNDWATER
OPERABLE UNIT

Under CERCLA Section 121, selected remedies must be protective of human health and
the environment, comply with ARARs (unless a waiver is justified), be cost-effective,
and use permanent solutions and altemative treatment technologies or resource recovery
technologies to the maximum extent practicable. In addition, CERCLA includes a
preference for remedies that employ treatment that permanently and significantly reduces
the volume, toxicity, or mobility of hazardous wastes as a principal element. The

following sections discuss how the selected remedy meets these statutory requirements.

2.14.1 Protection of Human Health and the Environment

The selected remedy will protect human health and the environment through LUCs and

monitoring of the groundwater plume to ensure contaminant concentrations are
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dissipating to below cleanup levels, as predicted by the groundwater model. Monitoring
and LUCs, on- and off-base, reduce exposure to groundwater from the LF-1 plume.
Human health 1s adequately protected currently by municipal water provided to
residences overlying or in the immediate vicinity of the LF-1 plume. The Bourne water
provision provides for replacement of water from two public water supply wells. There
are no short-term threats associated with the selected remedy that cannot be readily

controlled.

2.14.2 Compliance with Applicable or Relevant and Appropriate Requirements

Operation of the LF-1 ETT system with southern expansion would remediate part of the
plume, and the remainder of the plume contaminants would naturally attenuate to
concentrations below the cleanup levels; therefore, Alternative 5 would meet the

chemical-specific ARARs.

Location-specific ARARs address federal and state regulations that aim to protect
wildlife habitats, historical resources, and vital waterways. These areas have already

been addressed during implementation of the existing ETI system.

For this alternative, action-specific ARARs apply to the discharge
(reinjection/infiltration) of treated groundwater and the management of spent carbon and
contaminated groundwater generated from sampling of wells or treatment plant
maintenance. Because these same activities have been occurring for existing remedial
actions at LF-1, appropriate procedures are already in place for the proper handling of
these materials. It is expected that these practices would continue, and all action-specific
ARARs would be met. Refer to Tables 2-28, 2-29, and 2-30 for a listing of these
ARARs.

2.14.3 Cost-Effectiveness

In AFCEE’s judgment, the selected remedy for LF-1 groundwater 1s cost-effective. The
overall effectiveness of the selected remedy was determined to be proportional to its costs

and, hence, to represent a reasonable value for the money to be spent.
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The cost-effectiveness for the LF-1 remedy was evaluated based on the data currently
available for the LF-1 plume and the following considerations: (1} cleanup levels will be
met by approximately 2045, (2) the model predicted approximately 750 Ib of TCE and
PCE will be removed from the aquifer, (3) contaminants are permanently destroyed,
{4) nsks to workers, the community, and the environment would be easily controlled, and
(5) there is a high degree of confidence that the existing controls can adequately handle

potential problems.

2.14.4 Utilization of Permanent Solutions and Alternative Treatment Technologies
to the Maximum Extent Practicable

The selected remedy for the LF-1 plume provides the best balance of trade-offs among
the alternatives considered in the FS. Alternative 5 represents the maximum extent to
which permanent solutions and treatment can be practicably utilized at the site because
Altemnatives 1 (no action) and 3 (LTM) would not expedite aquifer restoration and the
plume would migrate towards Bourne water supply wells, and Red Brook and
Squeteague harbors. Alternative 5 is preferable to Alternative 3 because it restricts
further nugration and expansion of the plume past the MMR boundary, thus decreasing
the amount of time it will take for the aquifer west of the treatment system to become
useable again as a drinking water supply. Under Alternative 5, AFCEE will continue to
operate, maintain, and monitor the performance of the LF-1 ETI system with LUCs and
the Bourne water provision. Groundwater modeling predicts that expansion of the LF-1
ETI system from five to six extraction wells will capture most of the LF-1 plume that is
located upgradient (east) of the base boundary. Modeling predicts that after the LF-1
system modification, there will not be enough contaminant mass passing around or
through the LF-1 ETI system to be a continuing source for a downgradient plume, and
that by 2013 the plume located downgradient (west) of the ETI system will become
detached from the upgradient plume. Incremental improvements to the aquifer
restoration time frame and nisk reduction in areas west of Route 28 (Alternatives 12, 15,
and 16) are not commensurate with the additional costs of active remediation west of
Route 28. The warm-spot remediation offered by Alternatives 15 and 16 is not cost-

effective because it does not reduce the operational time frame of the base boundary
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system to offset the additional construction and operation costs. Lastly, the predicted
performance of Alternative 5 is not very different from the performance of Alternative 9,
while the construction and operation costs are substantially different. Based on the
evaluation criteria and the statutory mandates, AFCEE finds Alternative 5 to be the most
appropriate solution for the LF-1 plume. The treatment, monitoring, and controls
included in Alternative 5 will demonstrate compliance with ARARs and protectiveness of
human health and the environment. The contaminants removed from the aquifer are
destroyed through active ireatment and contamination remainming in the aquifer is reduced
to acceptable levels through natural attenuation. The selected remedy does not present
any significant short-term risks. There are no special implementability issues that make

the selected remedy unacceptable.

2.14.5 Preference for Treatment as a Principal Element

The selected remedy treats the contamination present in the LF-1 plume. The
contaminated groundwater is removed from the aquifer through extraction wells and
piped to the treatment plants. Contaminants are removed from the groundwater through
GAC filtration. The treated groundwater is returned to the aquifer via an infiltration

gallery.

2.14.6 Five-Year Review Requirements

Five-year statutory reviews will be performed for the LF-1 plume, according to Section
121(c) of CERCLA and NCP Section 300.430(f)(4)(ii), which requires such reviews in
those instances where the remedy results in any hazardous substances, pollutants, or
contaminants remamning at the site in excess of levels that allow for unlimited use and
unrestricted exposure.  The purpose of the five-year reviews is to revisit the
appropriateness of the remedy in providing adequate protection of human health and the
environment. The five-year reviews for the LF-1 groundwater OU will be part of the
five-year reviews conducted for the CERCLA IRP sites on the MMR. The next five-year
review covering the period 01 November 2002 through 31 October 2007 will be
published in the spring of 2008.
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2.15 DOCUMENTATION OF CHANGES

The PP for the LF-1 Source Area and Groundwater was released for public comment in
June 2006. The PP identified Alternative 2 as AFCEE’s preferred LF-1 source area

alternative and Alternative 5 as AFCEE’s preferred LF-1 groundwater alternative.

AFCEE, the EPA, and the MassDEP reviewed all wrniiten and verbal comments submitted
during the public comment period. A transcript of the public hearing is provided
Appendix B. Upon review of these comments, it was determined that no significant

changes to the remedy, as it was originally identified in the PP, were necessary.

During review of the selected remedy, after the PP public comment period, AFCEE
agreed to add manganese as a COC. The addition of manganese as a COC does not
change the selected remedy. Manganese concentrations within the plume will be
monitored as part of the chemical monitoring component of the selected remedy.
Manganese concentrations are predicted to decrease below cleanup levels before the
modeled LF-1 plume COCs (PCE and TCE). The addition of manganese to the chemical
monitoring program has a minor impact on the costs and the present value cost of the

selected remedy would remain unchanged at $44 M.

Following the PP public comment period, AFCEE agreed to add an RAO 1n response to

EPA’s request that the RAOs be protective of potential exposure other than residential

pathways:

* Prevent exposure to LF-1 groundwater for human receptors under non-residential use
scenarios (including dermal contact, ingestion, and inhalation), unless shown,
pursuant to Section 2.11.2, that such use does not present a carcinogenic risk in
excess of the EPA target risk range of 10™ to 10°° or present a non-carcinogenic
hazard mdex greater than 1.0.

The addition of the RAO does not alter the evaluation of the alternatives or the selection

of the final remedy.
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3.0 RESPONSIVENESS SUMMARY

The Responsiveness Summary is on the following page.
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m Installation Restoration
A Program

APRIL 2007

RESPONSIVENESS SUMMARY
for Landfill-1 Source Area and Groundwater

—)

INTRODUCTION

The purpose of this Responsiveness Summary is to provide written
responses to the comments received during the public comment
period for the Proposed Plan for Landfill-1 Source Area and
Groundwater.

COMMENTS RESPONSES

Comments from the PCT: Responses:
e The team recommends Alternative 2 for s AFCEE agrees that Alternative 2 is the
the Landfill source area. preferred alternative for the LF-1 source
area.

= The team recommends Alternative 5 for
the LF-1 plume.

o The team assumes that a sixth
extraction well will be installed as part
of the interim ROD SPEIM program.

e The sixth extraction well has been
installed.

o AFCEE will maintain their commitment
to provide the Bourne Water District
with replacement wells for Bourne welis
2and 5.

¢ The Air Force will maintain their
commitment to provide the Bourne Water
District with replacement well(s) for Bourne
wells 2 and 5.
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Table 2-1
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Landflll-1 Groundwater Within the Capture Zone

Scanano Timeframe. future
Medium, groeundwalar
Exposure Meadwm. ourchvater
R i
Lanafil-1 Volatile Organic Compounds
C::L“f': g‘;s 71432 |Benzens 04()) 1.04 nolL | 2rmwoozaa | 18051 0131-0284 104 03C 5 MCL ¥ ASL
56-23-5 {Carbon Tetrachloride 0.24 (J} 233 ngll | 27MwWa02E68 20/51 01B85.0618 233 017 C 5 MCL Y ASL
108-80-7 |Chiorabanzena 0.33(J) 039 (J) pgll | 27MWoI02A 2151 0158 - 034 039 11N 100 MCL N BSL, IFD
676683 |Chioroform 026 (4) 122 g/l | 27MWO0288 4351 0.105 - 0.439 122 D.62 N/C 80 MCL ¥ ASL
156-59-2  |cis-1,2-Dichloroethang 083 {d) 5113 HalL | 27TMWZ21364 4254 D.144 -0 347 51 61N 70 MCL Y ASL
75-24-3  |1,1-Dichlorosthane 0.41 (J) 38(J) wgll [ 27MW21364 37/51 0133.-0.277 39 B1N 70 ORSG N BSL
75-35-4  |1,1-Dichlorosthene 032 2,68 ugll | 27MwW2120A 25151 0.226 - 0 464 268 34N 7 MCL N BSL
107-06-2 [1,2-Dichloroethane 0.82 () 32 wo/l [ 27MwW21364 12451 0.236 - 0 441 321 012C 5 MCL Y ASL
95-50-1  |1.2.Dicrlorobenzens 022 081 () HolL [ 27MWO0022A 551 0173 -0.311 081 3TN 600 MCL N BSL
106-48-7 |14 Dichlorobenzene 067 () 137 wgll | 27MWO022A 20051 0236 -0428 137 05¢C 5 MMCL Y ASL
106934 |Elhylene Dibromide 0059 053 (J) p/l | 27MWo0268 2123 0.035-0 047 053 D Q0076 C 0oz MMCL Y ASL
75082 |Methylena Chioride 033 () 1.184) ugil [ 27MWD1024 10/51 0187 - 0468 119 43C 5 MCL N BSL
127-18-4  [Tetrachloroethene (PCE) DB (J) 26.2 ug/ll | 27MWDO2E8 49751 0137 -0758 262 066C 5 MGL Y ASL
79-34-5  [1,1,2,2-Tetrachlorcethane 028 (J) 5.91 Hg/L | 27MWO10BA 15/51 0168 -0477 5.91 0.055C 2 MGW-1 Y ASL
78-016  [Trichloroethene (TCE) 0.36 (J} 68 ngll | 27MWOO031A 4951 0138 -0 434 88 Q.028¢C 5 MCL Y ASL
74556 11, A-Trchlorosthane 023 (J) 524 wy/l | 27MW2120A 27151 0196-0.528 524 az20c 200 MCL N BSL
103-88-3 [ Teluene 028 {d 029 (J) ngill | 2TMWO008% 151 0164 -0.295 029 72N 100G MCL N BSL. IFD
158-80-5 ltrans-1,2-Dichicroethene 02(J) 0.68 (J) wall | 27rAwc022 10/54 0.197 - 0.547 ok 12N 100 MCL N BSL
75014 |Vinyl Chiaride 067 (J) 4.85 ugil | 27Mwo0z24 24/51 0125-0413 495 002¢ 2 MCL Y ASL
Explosives
121824  IHexahydro-1,3.5trinitro-1,3,5-triazing (RDX) 1.3 N{J) LAN) ug/L | 27MWO108A 1752 0.0281-0.25 13 081C 2 HA N IFD
Inorganics
7601-90-3 |Parchiorate 2.1 177 pgll | 27MWO0031B 843 0.32-18 17.7 036 NC 4 PCL Y ASL
7429-90-5 [Aluminum {dissolved) 18944 305 {J) ngll | 27MWO110A 11/20 18-332 305 3600 N 5010 200 SMCL N BSL
7429-90-5 | Auminum (totaly 54 (J) 431 ngll ] 27MWOOSA 55 21.1-239 431 3600 N 5010 200 SMCL N BSL
7440382 |Arserc {dissclved) 6.6 86 ngll [ 27MWO102A 1/20 1-23 6.6 DO045C 10 MCL N IFD
7440-39-3 |Banum [dissolved) 4{) 351 pL | 27MWO102A 19420 02-18 35.1 260N 2000 MCL N BSL
7440-39-3 |Barum (total) 48 8.5 pgl | 27MWEC031E 5/5 05-18 2.5 260 N 2000 MCL N BSL
7440-70-2 |Calcium {dissolved) 5790 28,500 pgll | 27MWD102A 20/20 57-666 26,500 NA NA NA N NUT
7440-70-2 {£alcium (totaly 12,300 28700 wll | 27MWOO318B 55 214-686 26,700 NA NA NA N NUT
7440-47-3 | Chromium {dissolvady 16 {J) 41 upil | 27MWO031B 220 D&5-56 41 11N 100 MCL N BSL
7440-47-3 |Chromium {total) 33 () 11.2 wgll [ 27MWO031A 3/5 06-3.2 1.2 11N 100 MCL Y ASL
7440484 {Cobalt (dissolved) 16 () 17.3 ngll | 27MWO102A 13/20 16-37 173 73N NA NA N BSL
7440484 [Cobalt (total) 15{J) 59 uill | 27MWO00314 375 12-26 58 73N NA NA N BSL
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Table 2-1

Occurrence, Distribution, and Selection of Chemicals of Potentlal Concern

Landfill-1 Groundwater Within the Capture Zone

Seenario Timetrame: {ulure
Madium groundwater
Exposure Magum: groundwaler
N e o o
7 Rationale for
. Gelectiornor
) " Delation
i gUN
: G ke ; , L -
7440-50-8 |Copper (dissalved) 35D 27MWO031B 104 150 N BSL
7436886 jiron (dissolved) 03 21.600 ugll | 27MW2136A | BA175 53.319 21,600 100 N 200 SMECL N NUT
7439-895 [lron (lolaly 154 17.900 uil | 27MW2136A 16/32 &2 262 17 500 [RIGRY 300 SMCL N NUT
7439.954 |Magresum (dissolved) 1290 10,500 agll | ZrMWOD31B 20020 151891 13 500 MA tiA M M MU ML
7a19 054 [Magresium (intal) o470 10.800 sl | TGOS 5 i 11800 A n. WU, NaL
7419.965 |Manganese (dissolved) 0.81 {4} 2160 pg/l [ 27MW2136A 5374 03.133 260 B SMCL Y ASL
7439.98 5 [Manganese jtotal) 224) 1560 ng/l { 27MW21364 126 03-277 1560 50 SMCL Y ASL
7439976 |Mercury {ihssolved) Q037 () 2340 ug/L [ 27MWGCD318 4420 0.03-01 23 2 MCL ¥ ASL
7440020 |Nickel (tatal) 11 ) ugll | 27TMWOO31A 35 11-47 7 100 ORSG M BSL
7440-02-0 |Mickel (dissolved) 1.54) 440} ugll [ 27MWO1028 10/20 11-47 44 100 CRSG N BSL
7440-09-7 |Palassium {dissclved) 904 (J) 5450 ug/l { 27MW0102A 16/20 750 - 1500 5450 NA NA NA N NUT, NSL
744009-7 [Potassium (tetal) 1280 2040 nglL | 27TMWODI1A 5i5 337 -457 2040 NA NA NA N NUT, NSL
7782-49-2 | Selenium (dissolved) 1109 1100 pgit | 27MwO0031B 1/20 1-27 1.1 18N 50 MCL N BSL, IFD
7440-21-3 |Sitcon {dissolved) 8480 7990 () nght | 27MW0031A 515 79.79 7950 NA NA NA N CC, NSL
7440-21-3 [Sihcon {total} S6B0(J) 8400 (J) ML | 27TMWOO31A 55 79-7.9 T NA NA NA N GC.NSL
7440-23-5 |Sodum (dissolved) 8080 18,100 Holl | 27MWO01058 20020 258-37.8 18,100 NA NA NA N NLIT, NSL
7440-23-5 | Sodium (total) 10,300 14,800 MG [ 27MW0031A 55 284-378 14.900 NA NA NA N NUT, NSL
7440866 |Zinc (dissalved) 104 43.4 ngil | 27MW00218 5120 D4-126 434 1100 N 5000 SMCL N BSL
B 744086-6 |Zinc (1ofal) ) 4500 46 (J) Mgl | 27MwWO031A | S 15-48 48 N 103 N sc0 [ smcL N ESL
Data Sourca. AFCEE, 17 January 2004 AFCEE-MMR Data \Warehouse
Detrilions ARARMBC = Appucable ar Relevant and Apprapnate Requeementi To Ba Considerad

i1} Mavmurt/maximum detected concentratian.

(2] Maximum detecied compound

{3} Refer to Appendix A of the Final Landfui-1 Source Arga and Groundwater Feasitrily Study, AFCEE 2008, text for infarmation on background

N = gng-tanth of Iha EPA Region IX FRG based on noncarcinogenic effects

NiC = one-tenih of tha EPA Region IX PRG based on noncarcinogenic effects {also proteclive of carcinogenic effecls)
{4} C = EPA Region IX PRG based on carcincgenic effects (at a risk of 1E-08)

(%) Rationale Cades.
LCommon Cation (CC)
Above Screening Levels (ASL)
Infrequent Detaction {IFD)
Mo Screening Level (NSL)
Essential Nutrient (NUT)
Below Screenng Level (BSL)

Page 2 of 2

1 L

C = Carcinogenic

CAS = Chernical Abstracts Service

COPC = Chemical of Patenlial Goncern

J = Estimaled Value

EPA = LI5S Envirenmental Protection Agency

HA = health advisory

MCL = Federal Maximum Contaminant Level

MGW-1 = Massachusetts Groundwater 1 standardg
MMCL = Massachuseits Maximum Contaminant Level
N = Nencarcinegenic

NA = Nal Avallable

ORSG = Office of Research and Standards Guideiinas
PGL = EPA Proposed Cleanup Level

PRG = Preliminary Remediation Goal

SMCL = Secondary Maximum Contaminanl Level
ug/l = micrograms per fiter



Scenario Tmeframe future
Medium: groundwater
Expasure Medium grouncwater

Table 2-2
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Landfill-1 Groundwater Outside the Capture Zone

Rationao
. far
Selsction or
1 Defetion’
' i
Landtid VOCs
Outside the
Capture Zone 71-43-2 |Benzena D.48 (J} 0.98 (3} noiL 27MWOTD5 12/207 | 00943 -0.218 0.98 034C 5 MCL ¥ ASL
74-87-5 |Bromochloromethana 038 0.36 {1 ugiL 2TMW2061 17207 | 0.0495-0239 036 N IFD
56-23-5 |Carbon Tetrachloride 026 (J) 31 [E-18 27MW21348 | 36/207 | 0.0435-0618 31 o7 ¢ 5 MCL Y ASL
75400-3 |Chlorosthane 124 124 ugfl 27MWI0184 14207 | 0.151-0648 124 46C N BSL FO
67-65-3 |Chloreform 018¢J) 43 g/l 27MW2071 1537207 | 00427 -0336 43 .62 NIC a0 MCL \ ASL
106-45-7 1 4-Dichiorocenzens 06() 7.08 L 27MWODQ202 | 12207 | D.0405-0.38 7.08 as¢ 5 MMCL Y ASL
156-59-2 {cis-1,2-Dichlorosihene 018 () 735 gL 27MW2134A | 51/207 | 0.0578-0347 735 51N 70 MCL ¥ ASL
75-34-3 [1,1-Dichloroethane 025() 3.51 ng/L 27MW2134A | 22/207 | 0.055-0.155 381 91N 70 ORSG N BSL
75-354 [1,1-Dichloroethene 025(4) o pgit 27MwWa132A | 21207 | 00212 -0.258 281 N 7 MCL N BSL
95-50-1 [1,2-Dichlorobenzene 0.31 () 1.92 ngll 27MWDO24A ¥207 | 0044-0305 .89 I'N 600 MCL N BSL. IFD
107-06-2 |1,2-Dichloroetnane D61 () 1.14 [+ 8 27MW2132A 4207 | 00513 -¢.382 114 012¢ 5 MCL N IFD
75-71-8 |Dichlerodiflucromethane 020 19 wail 27MWOo093 7147 00352 -013 1.8 39N 1.4 ORSG N BSL
75-09-2 Methylena Chioride 058() 0.58 (9} ngi 2TMWOD244 11207 | 0123-Q.429 058 43C 5 MCL N BSL, IFD
78-34-5 |1.1,2 2-Telrachlorcethane 05 869 ugit 27MW0048 26/207 | 00915 -0.477 8.69 0.085 2 MGW-1 Y ASL
127-18-4 |Tetrachlorosthene (PCE} 0.16(J) 222 pgit 27MW21348 | 1217207 | 0113-05 222 066 C 5 MCL Y ASL
78018 |Trichloroethene (TCE) 02940 293 gl 27MW0048 | 1097207 | 00358 -0 241 293 0.028 C 5 MCL Y ASL
71-556 4 4 1-Trichioroethana 0.244)) 931 pgll 2IMW2132A | 32207 | 0.0283.0528 9.31 PocC 200 MCL N BSL
79-00-5 |1 1.2-Trichioroethana 0.4% (J) a5 ngfl 27MWO0372 20207 0.0713-04 0.5 02¢ 5 MCL N iFD
10B-88-3 |Toene a.7z{) 4.3 ugll BOMWDDO? 2/207 | oo0378-0271 13 72N 1000 MCL N BSL, IFD
156-60-5 |trans-1,2-Dichloroethene 022 () 15 pglL 27MWO0372 71207 | 0.0956 - 0.304 1.5 12N 100 MCL N BSL, IFD
1634-04-4 {Methyl-tert-butyl-ather 3.01 3.08 oL BOMWOOO? 2207 | 0.0394-0.42 3.08 130 70 ORSG | asL, IFo
75-01-4  [Vinyl Chlonde 071 () a9 ngiL 27MWOOZ4A | 91207 [ 0101-0.413 381 0.02C 2 MCL Y IFG
SVOCs
117-81-7 |bis (2-ethylnexyl) phthalate 1) 40 ugiL 27MW0020Z 4123 0B-% 4 48C § MCL N BSL
84-65-2 |Diethyl phthalate 2{) 4 HoiL 27MWNOC 74 2122 05-25 4 2900 N N BSL
108-35-2 |Phendl 2H) 200 ngit ECPZVP502 1423 n5.25 2 220N N BSL, IFD
Explosives
99-65-0 (1,3-Dinitrabenzena [of:} 17 ugil 27MWDO18A 5169 | 00023-0%3 1.7 036N N IFD
6629-29-4 |2,4-Diamina-6-nitrotoluene 050 05 r. 18 27TMWO017A 11120 0.0426-1.4 0.5 N IFD
121-14-2 |2 4-Dinitrctoluene o5 05 ng/l 27TMW0016B 11169 0.028-025 oA 0.005 N IFD
121-82-4 |Hexahydro-1 3,5tnnitra-1,3 5-triazine (RDX)] ~ ©.34 {J) 034 () ngtt 2TMWO015C 11168 | 0.0281-0.25 034 081C 2 HA N BSL. IFD
98-95-3 |Nitrobenzene .31 0.3 pg/l 27MWOD24A 1175 | 0.0038-0.25 a.31 Q3N N BSL. IFD
95630 |Nitroglycerin 42 () 110 () [T=']8 27MWOD166 M2 025-421 110 48C N IFD
Inorganics
7601-50-3 | Parchlorate 16 18 pg/L 27MW2134A 1/105 032-18 16 0.36 NIC 4 PCL N IFD
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Scenario Timeframe: future
Medium groundwater
Exposure Medum groundwater

Table 2-2
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Landfill-1 Greundwater Cutside the Capture Zone

i 1.+ | Rationale
TEG | Fiag | Sdlection ar
» [%(¢iN) | “Ditetion
7440-38-2 |Arseruc {total) 13.1¢40) 237 ngll 2IMWOR60 5146 07%-329 237 B 56850 i MCL Y ASL
7440393 | Banum (fotal) 1800 W20 ng/l 270D 7R 46/45 12-25 402 0N 2000 MCL N 1L
7440 70 2 [Curowm frotall 1420 (4) 35 200 ngL 27MN2082 46745 12-100 6,200 NA NA NA N NLIT NS
7440-47-3 | Chromum total) 110} AT0H sy Z7MPAZORT HE 5G-0 ar 1N 00 MCL N psl
caane i A [o mpo oran 1TH S BN gt IIRANAGY SA 134 PR i SN NA NA N it}
/440 50 8 |Copper (otah) 3L 3 ugilL FrNNAIDGA4 1446 ibon El 10N 1000 SMCL N S5L1.IFI
7433 B9-6 |tron (dissoived) B 16,700 ugiL 27TMW2134A 23172 104.106 18,700 100N 300 SMoL N NUT
7439-896 |iron (total) 36.8 () 101,000 wyl 2TMWEMTA 25/85 607 -125 101,000 00N 300 SMCL N NUT
7439921 [Lead (lofal) 1.4 () 148 () ngiL 27TMWOD4B 247 117-27 1.49 NA, 15 AL N BAL. IFD
7439-95-4 |Magnesium (tatal} 802 (J) 18,800 ngll 27MYVDO20A AE/46 18.3-100 18,800 NA NA NA N NUT
7439-95-5 [Manganese (dissolved) 8.5 (J) 983 uglt 27TMW2134A 17/39 n5-10.2 983 88N 50 SMCL Y ASL
7439-95-5 |Manganese (total) 145 (h 7080 g/l 27MWDG188 46165 05-148 7080 88N 50 SMCL Y ASL
7439-976 {Marcury (tatal) D2 Q.13 (J} g/l 27MWD0OZ0A 2048 0052-0.1 0,13 11N 2 MCL N BSL, IFD
7440-02-0 [Nickel (iotaf) 0.96 (J) 4.24) pglL 2TMVWC044 21048 08-5 42 73N 100 CRSG N BSsL
7440097 |Potassum (total) 442 {4) 6100 boiL 2TMWODNTA 44146 30-613 5100 NA NA NA N NUT
7440-23-5 | Sodium {total) 5,580 18,200 uglL 27MWDO18A 47147 100 - 790 18.200 NA NA NA N NUT
7440-28-0 | Thalum (total) 0133 () D133¢)) gl 27MWD048 1446 01-18 0.133 024N 2 MCL N BSL. IFD
7440666 | Zing (total) 62(J) 163 (J) pgll STMWZ081 | 7B Dd-M2 16.3 L 1100 N 5000 SMCL N BSL
Data Source. AFGEE, 17 January 2004, AFCEE-MMR Data Warehouse
Definitions AL - Actan Level

(1) Mapmumiraxmum detected concentration

{2) Maximum detected concentration
{3) Refer lo Appendix A of the Final Landfil-1 Sowce Area and Grounuweler Feasibitty Study, AFCEE 2006, 1ext tor information on background

{4) N = ane-tenth of the EPA Region (X PRG based on nencaranogenic effacts

NfC = one-tenih of the EPA Region [X PRG based on noncarcinogenic effects (alsc prolactive of carcinogenic effecls)

C = EPA Region IX PRG based on carcinogenic offects (at a risk of 1E-06)

{5) Ralionale Codes:

Above Screening Levels (ASLY
Infrequent Detection (IF0)

No Screening Level (NSL)
Below Action Leve! (BAL)
Essential Nutrient (NUT)
Below Screening Level (BSL)
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ARARTBC = Appucable cr Retevanl and Appropriale Regquirement/To B= Considered
> - Carcinogenc

CAS = Chermical Abstracls Service

COPC = Chemical of Potential Concern

EPA=1U.5 Enviconmertal Protection Agency

J = Eslimaled Valus

MCL = Federal Maximum Contarmninant Level

WMGW- = Wassathuselis Groundwalter 1 stanuard
MMCL = Massachusetts Maximum Conlarminant Leval
N = Noncarcinoganic

NA = Not Available

ORSG = Office of Research and Standards Guiklelines
PCL = EPA Proposed Cleanup Level

PRG = Praliminary Remediation Goal

SMCL = Secondary Maximum Contaminani Level
ug/L = micrograms per liter
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Table 2-3
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Landfill-1 Surface Water

Scenario Timeframe: current/fulure:
Medium: surface water
Exposure Medium: surface water
L% ; <| Rationais ror
1.« Salectlon gp
% Ao LR ; G, i y Fo s oy i
Buzzards Bay | g7.66.3 |Ghloroform 0.46 () 16 pgll | 275WD00E 1717 | 0.105- 0336 16 0.62 NI ASL
156-59-2  |cis-1.2-Dichloroethene Q.22 () 0.3 () ugll |  275WO0D0A 217 0.14-0347 03 61N 70 BSL
1634-04-4 |Methyl-tert-butyl-ether (MTBE) 11 11 pg/l | 273wW0008 117 018-042 11 13C 70 BSL
127-18-4 [Tetrachloroethene (PCE) 0.26 (J) 0.7 (J) ng/l | 278W0007 12117 0.13- 0421 0.7 066C .69 ASL
108-83-3 [Toluene 3.3 () 0.3 () pgll | 278W0009 /17 0.12 - 0.271 0.3 72N 1000 BSL
78.01-6 | Trichioroethene (FCE) 0.28{J) 08 (J) ug/l | 27SW0006 1017 | 0.138-0.241 09 D.028 ¢ 2.5 ASL
117-81-7 [ Bis{2-ethylhexyl)phihalata 1.5() 425 (1) wa/l ECREHM s 0.439 - 4 .48 4.25 1.2 WQC [ ASL

Data Seurce. AFCEE, 19 December 2003, AFCEE-MMR Data Yarehouse.

(1) Minimum/maximum detected concentration. Definitions:  ARAR/TBC = Applicable or Relevant and Appropriale RequirementTo Be Considered
(2} Maximum detecled concentration. CAS = Chemnical Abstracts Service
(3} N = one-tenth of the EPA Region IX PRG based on noncarcinogenic effects C = Carcinogenic
C = EPA Region IX PRG based on carcinogenic effects (at a risk of 1E-08) COPC = Chemical of Patential Concern
WIQC = EPA Waler Quattiy Criteria for protection of human health due fo ingestion of water EPA = U.S. Environmental Protection Agency
and organisms [EPA. 2002 (July). Ambient Water Quality Criteria National Recormmended Water J = Eslimated Value
Quality Criteria. Office of Waler, Washington, DC. (40CFR131.36)]. MGL = Federal Maximum Contaminant Level
(4) Rationale Godes: N = Noncarcinogenic
Above Screening Levels (ASL} CHRSG = Cffice of Research and Standards Guidefines
Below Screening Level (BSL) PRG = Preliminary Remediation Goal

WGG = Water Qualily Criteria
1gil. = micrograms per liter
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Table 2-4
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Landfill-1 Sediment

Scenario Timeframe:

current/future
Medium: sediment
Exposure Medium: sediment

y | Potential | Potential | - CORC | oeronale ©of
“Bint ARARJTBC ARARITRC Flag Deletion
- Valug Source {Y/N)} @
Buzzards Bay R7-B4-1 faretone | 248 () | 248 {1y 1g/kg ECRBHO1 i/5 I 86Z-40.4 448 hA ALy ] a5
78032 IMony Dyt Metane (2 Uutanone) | ah R | 80 24 wgkg]  FOREaHOT 1% ! me a3 o - ! I Hal
117-81-7_BEHP [Ris(2-rthyhexyliphtnalata] | 56.4 () _| 564 ugéka]  CCRBIO4 i ’ 183 A%k a5 4 35000 NA NA N ASL J
Data Source. AFCEE. 17 December 2003, AFCEE-MMR Data Warehouse.
(1} Minimum/maximum detected concentration. Definitions: ARAR/TBC = Applicable or Relevant and Appropriate RequiromentTo Be Gonsidered
(2) Maximum delecied concentration. C = Carcinogenic
(3) N = one-tenth of EPA Region IX PRG based on nencarcinogenic effects CAS = Chemical Absiracts Service
C = EPA Region IX PRG based on carcinegenic effects {at a risk of 1E-06) COPC = Chemicai of Patential Concern
{4) Rationaie Codes: EPA = {).8. Environmental Protection Agency
Below Screening Level (BSL) J = Estimated Value
MN = Noncarcinogenic
NA = Not Available
PRG = Preliminary Remedialion Goal
ag/kg = micrograms per kilogram
Page 1 of 1
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Table 2-5
Exposure Point Concentrations, Reasonable Maximum Exposure
Landfill-1 Groundwater Within the Capture Zone

Scenario Timeframe: future
Medium: groundwater
Exposure Medium: groundwater
Within Volatile Organic Compounds
the Capture |Benzene Hg/l. N/A N/A 1.06 1.06 | pg/L | Maximum | EPA Region | Guidance
Zone Carbon Tetrachloride pg/L N/A N/A 233 23.3 | pg/L | Maximum | EPA Region | Guidance
Chloroform Mg/l N/A, N/A 12.2 12.2 | pg/L | Maximum [ EPA Region | Guidance
cis-1,2-Dichloroethene Hg/L N/A N/A 50.5 (J) 50.5 | pg/L | Maximum | EPA Region | Guidance
1,2-Dichloroethane Hg/L N/A N/A 3.21 3.21 | pg/L | Maximum | EPA Region | Guidance
1,4-Dichlorobenzene pa/L N/A N/A 13.7 13.7 | pg/L | Maximum | EPA Region | Guidance
Ethylene Dibromide Mg/l N/A N/A, 0.53 (J) 0.53 | pg/L | Maximum | EPA Region | Guidance
1,1.2,2-Tetrachloroethane Hg/L N/A N/A 5.91 5.91{ pg/L | Maximum | EPA Region | Guidance
Tetrachloroethene (PCE) Hg/l N/A, N/A 26.2 26.2 | pg/L | Maximum | EPA Region | Guidance
Trichloroethene (TCE) Hg/L N/A N/A 68 68 | pg/L | Maximum | EPA Region | Guidance
Vinyl chloride Ha/L N/A N/A 4.95 495 | pg/L | Maximum | EPA Region | Guidance
Inorganics
Perchlorate pg/L N/A N/A 17.7 17.7 | pg/L | Maximum | EPA Region | Guidance
Chromium {totai) pg/L N/A N/A 11.2 | pg/l. | Maximum | EPA Region | Guidance
Manganese (total) pgfL N/A N/A 1540 1540 pg/lL | Maximum | EPA Region | Guidance
Manganese (dissolved) ug/l N/A, N/A 2160 2160 | pg/L | Maximum | EPA Region | Guidance
Mercury (dissolved) pg/Ll N/A N/A 1.175 (J) 1.2 | pg/L | Maximum | EPA Region | Guidance
Notes:

EPA = U.5. Environmental Protection Agency
J = estimated value

N/A = not applicable

UCL = upper confidence limit

ugfL = microgams per liter
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Scenario Timeframe: future

Medium: greundwater

Exposure Medium: groundwater

Table 2-6
Exposure Point Concentrations, Reasonable Maximum Exposure
Landfill-1 Groundwater Outside the Capture Zone

Exposure | Chemicakiof Potential~ |, = |Arithmetic| 98y | Maximum | [Exposure Point Concentration
N ER S S R {Units] - ey JCOncentration) : -
Point | - - Goncam‘ - - { |  Mean r UCL. " Qualifioe) -  PIS ' -
L e | SRR (Qualifier) © | yaiye [Units] Statistic Rationale
Outside Volatile Organic Compounds
the Capture |Benzene yg/l N/A N/A 0.98 (J} 0.98 | wg/L | Maximum | EPA Region | Guidance
Zane Carbon Tetrachloride ug/L N/A N/A 31 H Hg/L [ Maximum | EPA Region | Guidance
Chlaroform g/l N/A N/A 43 4.3 | poilL | Maximum [ EPA Region | Guidance
1,4-Dichlorobenzene Hg/L N/A N/A 7.08 7.08 | pg/L § Maximum | EPA Region | Guidance
¢is-1,2-Dichloroethene Hg/L N/A N/A 73.5 73.5 | pg/l | Maximum | EPA Region | Guidance
1,1,2.2-Tetrachloroethane Mo/l N/A N/A 8.69 8.69 | pg/L | Maximum | EPA Region | Guidance
Tetrachloroethene (PCE) pg/L N/A N/A 222 22.2 | pg/L | Maximum | EPA Region | Guidance
Trichloroethene (TCE) pa/l N/A N/A 29.3 29.3 | pg/L | Maximum | EPA Region | Guidance
Viny} Chloride Hg/L NIA N/A 3.9 3.1 | pg/L | Maximum | EPA Region | Guidance
Metals
Arsenic (total) Hg/L NiA N/A 237 23.7 t pg/L | Maximum | EPA Region | Guidance
Manganese {total) po/L N/A NIA 7080 7080 | ug/L | Maximum | EPA Region | Guidance
Manganese (dissolved) ug/L N/A N/A 583 983 | po/l | Maximum | EPA Region | Guidance
Notes:
EPA = U.S. Environmenta! Protection Agency
J = estimated value
N/A = not applicable
UCL = upper confidence timit
peL = microgams per liter
Page 1 of 1
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Table 2-7
Exposure Point Concentrations, Reasonable Maximum Exposure
Landfill-1 Surface Water

Scenario Timeframe: current/future

Medium: surface water

Exposure Medium: surface water

Buzzards |Volatile Organic Compounds
Bay Chioroform HofL 0.88 1.1 1.6 1.6 pg/l | 95% UCL-LN SW-Test (1)
Tetrachloroethene (PCE) pa’L 0.3 N/A 0.7 (O 0.7 ug/L Max SW-Test (2)
Trichloroethene (TCE) Hg/L 0.3 N/A 0.765 () 0.8 HgiL May SW-Test {2)
Semivolatile Organic Compounds
BEHP [Bis(2-ethylhexyl)phthaiate] ug/L 2.33 3.40 4.25 (J) 425 | pg/L | 95% UCL-N SW-Test (3)

Notes:

J = gstimated value

LN = log-normally

N = narmally

N/A = Not applicable

RME = reasonable maximum exposure
UCL = upper confidence limit

ug/L = micrograms per liter

For non-detects, 1/2 sample detection limit was used as a proxy concentration in the calculation of means and UCLs.
Statistics: 95% upper confidence limit determined from normally-distributed data (95% UCL-N), maximum detected vafue (Max), arithmetic mean (Mean).
{1) Shapirp-Witk {SW) test indicates that the data are log-normally distributed.

(2) Shapiro-Wilk test indicates that the data are neither normally nor log-nomally distributed so regulatory guidance indicates use max for RME.
(3) Shapirc-Wilk test indicates that the data are normally distributed.
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Table 2-8
Values Used for Dally Intake Calculations, Reasonable Maximum Exposure
Landfil-4 Groundwater - Adult and Child Resident

Scenario Timeframe  Futura

Medium’ Groundwater

Exposure Medium: Groundwaler

ntake Equstion!
Ingestion Resident Agult Aquitar - Tap Water cw Chemical Concentration in Water Chem -specfic ugiL - Chronic Uady Intake (CDI} {mafkgiday) =
Maximum CW R IRW x FF w ED x CF1 v UBW » 18T
TRW Ingestion Rate of Water 2 Licay EfBs 1495
EF Exposura Frequency 350 REPR
ED Exposure Uuraton 4 wg
CEi 2MUeTsIIn Factor T TS -
2309 Body Weight sl %] E0a 1989
AT-NG  |Averaging Time {noncancer} 8760 days EPa 1984 AT-NC = EDR35S
AT-C Averaging Time {cancer) 25 550 days EPA 1989 AT-C = 70365
Dermal cw Chemical Concenlratiorn in Water Chem.-spacific ugi - Dermal Absorbad Dase (DAD) {mg/kgiday) =
Maximum DA, 0w X SA X EV x EF x EQ x 1/BW x 1T/AT
DAevant |Dose absorbed per unt area per evenl § Chem -specific mglem?-avent EPA 2001 Where DA, imgicm®-event) s caloulaled in accordanca
SA Skin surface area available for contact 18000 om* EPA 2001 wilh EPA Superfund Dermal Risk Guidance {EPA 2001)
ET Exposure Time 0.58 hriday EPA 2001
EV Event 1 eventiday ERA 2001
EEF Expasure Fraquancy 350 dayslyr Ste-specific
e Exposure Duration 24 ¥rs EFRA 198912
BW Body Weighl 7a kg EPA 1489
AT-NC  |Averaging Time [noncancer) B76D days EPA 1989 AT NC = ED*385
AT-C  |Averaging Time {cancer) 25,850 days CEPA 1989 AT-C = 70365
irhalatian CA Chemical Concentratian in Air Chem -specific mg/m® EPA 2002 Lifetime Average Ar Concentrabion (LAAC) =
cw Chemical Concentratian i ‘Watar Chem -specific par - CAXET xEF x ED x CF1 x VAT
Maxirmum Based on EPA 1564
VF Volatifization Faclor* 05 Lim? EPA 19910 Far vapors associated with household use of groundwater, CA
ET Expasure Time 24 hr/day - is esumated by GW x VF
EF Exposure Frequency 380 days/yr Site-speciic For vapors associated with the groundwater vapor intrusion
ED Exposure Duration a0 yrs EPA 1989 pathway, CA 15 estimated by the Johnson and Etinger Model
CF1 Conversion Fagtor 0.001 mglug - (1991) in accordanse with EPA (2002)
AT-NC | Averaging Time {nancancer} 262,800 heurs EPA 1988 AT-NG = 24*ED*355
l AT-G  Averaging Time (cancer) 613,200 hours L EPA 1983 AT-C = 247065
Page 1 0of2
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Table 2-8
Values Used for Dally Intake Calculations, Reasonable Maximum Exposure
Landfill-1 Groundwater - Adult and Child Resident
Scenaria Timeframe:  Future
Medium. Greundwater
Expasure Medium: Groundwater

5

Ingeshon Residant Child Aquifer - Tap Water Ccw Chemical Concentration in Water
IRWY Ingeslion Rate of Waler
EF Exposure Frequency
ED Expasure Curation
CF1 Conversion Factor
Bw Body Weight
AT-NC  |Avaragng Time [nencancer)
AT-C  {Averaging Time (cancer)
Demal cw Chemical Concentration in Water
Daevent |Dose absorbed per unit area per avent
SA Skin surface area available for cantact
ET Exposura Time
Ev Evenl
EF Exposure Frequency
ED Exposure Curatian
BW Body Weight
AT-NC  |Averaging Time (noncancer)
AT-G | Avaraging Time (cancer}

5“%@%{;:
Chem.-spacific

Maximum
1
350
6
Q.00
15
2180
25550

Chem.-specific
Maxmurn
Chem.-spacitic
BS00
1
1
350
6
15
2190
25,550

LgiL

Liday
daysiyr
yrs
mgiig
kg
days
days

uglL

mgfcm?-svent
om?
hriday
event/day
daysiyr
yrs
kg
days
days

iﬁ‘% 3 Y L ’
- Chraric Daily Intake {(CDI) {mg/kg/day) =
CW X IRW x EF x EDx CF1 x 1/BW x AT
EPA 1995
Site-specific
EPA 1981a
EPA 1889
EPA 1889 AT-NC = EL"365
EPA 1989 AT-C = 70°365
- Dermal Absorbed Dase {DAD) (mgikgiday) =
DA, x SAXEV 2 EF x ED x 1/BW x 1/AT
EFA 2001 Where DA, (Mgfem’-avent} is calculated n accordance
EFA 2001 with EPA Superfund Dermal Risk Guidance (EPA 2001}
EPA 2001
EPA 2001
Site-specific
EPA 19812
EPA 1883
EPA 1383 AT-NC = EC"365
EPA 1989 AT-C = 707365

Notes:

*Vapar from heusehold use of groundwaler
EPA, 2002 {July) Ambient Waler Qualily Cniteria Nationa! Recommended Water Quality Criteria . Office of Water, Washington, DC. (40CFR131.38)
EPA. 2001 {Dacember). Risk Assessment Guidance for Superund (RAGS): Vaoluma {: Human Haaith Evaluation Manyal.
{Part E, Supplemental Guidance for Dermai Risk Assessmant). Interim Guidance. EPA/540/R/39/005.
EPA 1935 (August). EFA Region | Risk Updale No. 3.
EPA 1951a. Risk Assessment Guidance Far Superfund Volume | Human Health Evaivation Manual Supplementa! Guidance “Standard Defaull
Exposure Faclors” Interim Final OSWER Directive 9285.6-03

EPA, 1991b {October). Risk Assessment Guidance far Superfund (RAGS). Volume ! - Human Heaitt Evaluation Manual fHHEM) {Parl B, Development of Risk-Based

Preliminary Remedial Goals). Office of Emergency and Remedial Response, Washington. DC. EPA/S40/R-92/003. OSWER Direclive 8285.7-01B. NTIS PB92-963333.
EPA. 1989, Risk Assessment Guidance for Superfund. Volume ! - Human Health Evaiuation Manual {Part A, Baseline Risk Assessment). Office of Emergency

and Remedial Response. Washington. DC.

Page 2 of 2

Chem. = chemical

em2 = square cenimeter

EPA =U§ Environmental Protectiar Agency
hr = hour

kg = kilogram

L = liter

mg = milligram

m* = cubic metar

RME = reasonable maximum exposure
yr = yaar

WG = microgram




Scanario Timeframe,

Medium
Expasura Medium.

Currant/Future
Surface Water
FishiShsllfish Tissue

Table 2-9
Values Used for Daily Intake Calculations, Reasonahble Maximum Exposure
Landfill-1 Surface Water - Adult Recreational Fisherman/Shellfisher

. intake Equation

Mode Mama
lgestion Recreational Aduit Aguifer - Tap Water Csw Chermical Cancenlration in Surface Waler | Chem -speciic mgil Chroar Daly Intake (OO0 ingka/tay) =
Fiskermai/Shelifisher Mgamuym v s BaF Rl Pl x - x BO x UR1 5 VRV x 11AT
BAF Bicaccuralaien Facler “nam spnedc Uik '
IRt Ingestion Rate Fish 26 g/day AFCEF 2003
Fi =raction ingesied 1 dirnensioriess AssumEhan
EF Exposure Frequency 350 days/yr EPA 1981
ED Exposure Duration ) yIs EPA 4989
CF1 Conversian Factor 0.1 #g/g
aw Body Weight TQ W EPA 1988
AT-NC  |Averaging Time (nancancer) 10,950 days EPA 1989 AT-NC = ED"2863
AT-C  |Averaging Time (cancer} 25,560 days EPA 1589 AT-G=70"36h
MNotes: AFCEE = Air Force Center far Environmental Excellence
AFGEE 2003 (September). Final Landfit-1 2002 Annlal System Performance and Ecological lmpact Manifonng Report. ENR-J23-35Z15609-M31-0005. Chem = chemical
Prepared by Jacabs Engineenng Group inc. for AFCEEMMR Instaliation Restoration Program, Olis Air Nabonal Guard Base, Ma EPA =U.S Environmental Protection Agency
EPA 1891, Hurnan Heaith Exposure Manual. Supplemental Guidance Standard Dsfaull Exposurg Factors. OSWER Directive 5285 6-03 g =gram
Washington, DC. kg = kilogram
EPA {1985} Risk Agsessimen! Guidance for Superfund Volume |- Humarn Health Evalualion Manval fPart A, Baseline Risk Assessment) L. = ter
Gffica uf Fmergency and Remedial Response  Washmgton DC mg = miligram
RKE = reasonahle maximum exposure
Page 1 of 1
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Scenario Timeframa:  Curent/Future
Mediun: Surface Water

Exposure Medium:

Surface Waler

Table 2-10

Values Used for Daily Intake Calculations, Reasonable Maximum Exposure
Landfill-1 Surface Water - Adult and Child Swimmer

Ingestion Swimmer Adult Buzzards Bay Csw  |Chemical Concentration in Surface Water max or 9% UCL Site-specific
of mean Csw xIRsw x ETx EF x ED x CF1 x 1/BW x 1/AT
IRsw |Ingeslion Rate of Surface Water 005 Lmr EPA 1989
ET Exposure Tima 28 hriday EPA 1998
EF Exposure Frequency &0 daysiyr EPA 1998
ED Exposure Duration 24 yrs EPA 15891
CF1  |Cenversion Factor 0.001 mafuy -
BW  |Body Weignt 70 kg EPA 1888
AT-MC |Averaging Time (noncancer) B.76D days EPA 1989 AT-NC = ED*365
AT-C  JAveraging Time (cancer} 25,550 days EPA 1989 AT-C =70*365
Dermal Csw  |Chemical Concentration in Surface Watar max or 95% UCL Ve l/N Sita-specific Dermal Absorped Dose (DAD) (mgfkg/day) =
of mean DA, X SAW X EV X EF x ED x 1/BW x /AT
DA..m |Dose absorbed per unit area per event Charm.-specific | mg/cm®-event EPA 2001 Where DA, (mg/cm®-pvant) is calculated in accordance
SAw | Skin surface araa available for contacl 18,000 om? EPA 2001 with Drafl EPA Superfund Dermal Risk Guidance (EPA 2001)
ET Exposure Tima 26 hriday EPA 1998
EV Event 1 eventiday EPA 2001
£F Exposure Frequency 60 dayshyr EPA 1598
EC Exposure Duration 24 yrs EPA 1891
BW {Body Weight 70 kg EPA 1889
AT-NC |Averaging Time (noncancer) B 780 days EPA 1989 AT-NC = ED*385
AT-C  [Averaging Time (cancer} 25,550 days EFA 1989 AT-C =70"365
Ingestian Swimmear Child Buzzards Bay Csw  {Chemical Concentration in Surface Watar max ar 35% UCL pgL Site-apecific Chronic Caily Intake (CDI} (mg/kgiday) =
of mean CW x IRW x EF x ED x CF 1 x 1/8W x 1/AT
IRsw  |Ingesticn Rale of Surface Water 0.05 L/hr EFA 1989
ET Exposure Time 26 hriday EPA 1958
EF Exposure Frequancy G0 daysfyr EPA 1998
ED Exposure Duration 6 yre EPA 1995
CF1  |Convarsian Factor 0.001 mylpg -
BW  |Body Weight 15 kg EFA 1895
AT-NC |Averaging Tme {noncancer) 2,190 days EPA 1595 AT-NC = ED*385
AT-C [Averaging Time {cancar) 25,550 days EPA 1995 AT-C = 707365
Oermal Csw  |Chemical Concentration in Surface vWatar max or 95% UCL gL Site-specific Dermal Absorbed Dose (OAD) (img/kg/day) =
of mean DApent ¥ SAX EV x EF x ED x 1/BW x 1/AT
DAcmemt | Cose absorbed per unil area per avant Chem.-specific | mgicm’-avenl EPA 2001 Where DA, (mg/cm®-avent) is calculated in accordance
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Table 2-10

Values Used for Daily Intake Calculations, Reasonable Maximum Exposure
Landfill-1 Surface Water - Adult and Child Swimmer

IScenano Timeframe:  Current/Fulure
Medum: Surface Watar
Exposuie Medwm. Surface Water
. Exposure Rowto - .| Racaptor Eumli%‘@ Intake Equaflon’
gk T I ] ki : h X N Model Name
Dermal Swimmer Buzzards Bay Skin surface aroa avalable for contact EPA 2001 with EPA. Superfund Dermal Risk Guidance (EPA 2001)
ET Exposure Time 26 hriday EPA 1598
EV Eveni 1 evenliday EPA 2001
EF Exposure Frequency &0 days/yr EPA 1898
ED E xposure Duration =) ¥rs ZPA 1041
BW  |Body weight 15 g EP& 1989
AT-ME [Averaging Tme (noncancer) 2,140 davs FPA 10AQ AT.WO = EOAES
AT.C lAvoraging Time fvancer) o RRY “ays a0 AEn A R
- lng;ﬂo; Swimmer 7 Ghid o Backus River Csw  [Chemucal Cencentration in Surtace Water max or 95% UCL po/L T Sulé;cuflc Chrome Daily Intake {CDI) (mgikgiday) =
of mean CW x IRW x EF x EC x CF1 x 1/BW x 1/AT
IRsw |Ingestion Rate of Surface Water 005 Lihr EPA 19689
ET Exposure Time 26 nriday EPA 1888
EF Exposure Frequency G0 daysfyr EPA 1998
EC Exposura Duratian S ¥75 EPA 1585
CF1  |Conversion Factor 0.001 ma/ug -
aw  |Body Waight 15 kg EPA 1891
AT-NC  |Averaging Time (noncancer} 2,190 days EPA 1989 AT-NC = ED*365
AT-C laveragng Time {cancer) 25.580 days EPA 1888 AT-G = 70*365
Dermal Csw  |Chemical Canceniration in Surface Water max or 95% UCL pgil Site-specific Oermal Absorbad Dose (DAD) (ng/kg/day) =
of mean DA e ¢ SA L EY X EF X ED x 1/BW x VAT
DAt |Dose abserbed per unit area per event Crem -specific | maikmi-event ErA 2001 VWhere DA g (mglom? -avanty g calculatad n accoivance
SAW  |Skin surtace area avallable for conact 5,600 om? EPA 2001 with EPA Superfund Dermal Risk Guidance (EPA 2001}
ET Exposure Tune 26 hriday EPA 1998
EV Event 1 eventitay EPa 2001
EF Exposure Freguency 60 dayshyr EPA 1998
ED Exposura Duration G ¥rs EPa 1891
BW  [Body Weight 15 kg EPA 1989
AT-NC |Avaraging Time (noncancer) 2.190 days EPA 1988 AT-NC = ED*365
AT-C  |Averaging Time (cancer) 25,550 days EFA 1989 AT-C = 70°365

Nptas:

EPA. 2001 {Decamber) Risk Assessmen! Guidance for Superfund [RAGS). Volume I Human Health Evaluation Manual.
(Parl €. Supplernental Guidance for Dermal Risk Assagsment). inlerim Guidance. EPA/S40/RIGO/I00S.

EPA. 1988 (August). EPA Comments on Draft Exposure Assassment for SWOU Ri/FS. Memorandumn from Raber Lim, EPA Region |

EPA. 1995 (Augusi} EPA Region | Risk Update. No. 3.

EPA 1991 Risk Assessment Guidance For Supenfund Volume i Human Health Evaivation Manual Suppiemental Guidanca “Standard Defauit Exposure
Factors™ Interim Final OSWER Directive 9285.6-03.

EPA 1089 Risk Assassient Guidance for Superfund. Velume |- Human Health Cvatuation Manual (Part A, Baseline Risk Assessment). Office of Emergency
and Remudial Respanse. Washington, DG
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Chem. = chemical

em’ = squara cenlimeter

EPA = U S. Environmentlal Pratection Agancy
hr = hour

kg = kilogram

L = hter

max = maxmum

mg = miligram

RME = reasonable maximum expasure
UCL = Upper Confidence Leve!

yr = year

yg = microgram
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Table 2-11
Non-Cancer Toxicity Data - Oral/Dermal
Landfill-1
:Target Organga)

S 1 ates)
i ‘ il ) G MDD
Bis{2-ethylhexyl)phthalate (BEHP) Chronic 2.0E-02 | mg/kg/day none 2.0E-02 mg/kg/day Liver 1000 IRIS 10/25/03
1,1,2,2-Tetrachloroethane Chronic 6.0E-02 | mg/kg/day none 6.0E-02 mg/kg/day NA NA NCEA 10/01/02
1,2-Dichloroethane Chronic NA mylkg/day none NA my/kg/day NA NA IRIS 02/13/04
1.4-Dichlorobenzene Chronic 3.0E-02 | mg/kg/day none 3.0E-02 mg/kg/day NA NA NCEA 10/01/02
Benzene Chronic 4.0E-03 | mgkg/day none 4 0E-03 mg/kg/day Lymph 300 RIS 04/17/03
Carbon Tetrachloride Chronic 7.0E-04 | mg/kg/day none 7.0E-04 mg/kg/day Liver 1000 RIS 06/01/91
Chlaraform Chronic 1.0E-02 | mgkg/day none 1.0E-02 mg/kg/day Liver 1000 IRIS 10/19/01
cis-1,2-Dichloroethene Chronic 1.0E-02 | mgkg/day none 1.0E-02 mg/kg/day NA NA HEAST 7197
Ethylene Dibromide (EDB) Chronic NA mg/kg/day none NA mg/kg/day NA NA IRIS 02/13/04
Tetrachloroethene (PCE) Chronic 1.0E-02 | mg/kg/day none 1.0E-02 mg/kg/day Liver 1000 IRIS 03/01/98
Trichloroethene {TCE) Chronic 3.0E-04 | mglkg/day none 3.0E-04 mg/kgiday Liver NA NCEA 10/01/02
Vinyl chloride Chronic 3.0E-03 | mglkg/day none 3.0E-03 ma/kg/day Liver 20 IRIS 08/07/00
Arsenic Chranic 3.0E-04 | mg/kg/day none 3.0E-04 my/kg/day Skin 3 IRIS 02/01/93
Chromium Chronic 3.0E-03 | mglkg/day 2.5E-Q2 7.5E-05 ma/kg/day Nane 900 IRIS 09/03/98
Manganese Chroni¢ 24E-02 | mgkg/day 4.0E-02 9.6E-04 mag/kg/day CNS 1 EPA 18399 11/96
Mercury {(dissolved) Chronic 3.0E-04 | mgkg/day 7.0E-02 2.1E-D5 mg/kg/day Immune 1000 IRIS 05/01/95
Perchlorate Chronic 1.0E-04 | mg/kg/day none 1.0E-D4 mg/kg/day Thyroid NA EPA 2003 07/26/01
MNates:

Derivation of the Absorbed Cancer Slope Factor for Dermal exposure is presented in Section 3.3 2.

EPA 2003 (January). EPA Memorandum: Status of EPA's Interim Assessment Guidance for Perchlorate,

(1} EPA 2001 {September). Risk Assessment Guidance for Superfund (RAGS): Velume i Human Heaith Evaiuation Manual. (Parl E, Supplemental Guidance for Dermal Risk Assessment). Interim Guidance. EPA/S40/R/99/005.
EPA 1999 (Seplember). Region |, Risk Update, Mumber 5.

CNS = central nervous system

EPA = U.5, Environmenial Pratection Agency

HEAST=Health Effects Assessment Summary Tables

IRIS =Integraled Risk Informatien System. Online database. Accessed 02/13/2004 EPA 2004. Infegrated Risk Information Systern {IR1S). Environmental Criteria and Assessment Office, Cincinnati, GH. (Cnline} Available: hHp:/fwww epa.goviins/
mg/kg/day = miligrams per kilogram per day

NA = not available

NCEA = National Center for Environmental Assessmeni, values taken from EPA 2002 (Oclober}. EPA Region 9 Prefiminary Remediation Goals (PRGs), {Onfine) Available: hitp://www epa.gov/regien09/waste/sfund/prgiwhatsnew.htm
ND = not determined

RiD = reference dose
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Table 2-12
Non-Cancer Toxicity Data - Inhalation
Landfill-1

Bis(2-ethylhexyl)phthalate (BEHP) Chronic IRIS 10/29/03
1,1.2,2-Tetrachloroathane Chronic NA mg:'ma ND mg/m3 NA NA RIS 02/113/04
1.2-Dichloroethane Chronic NA mg/m’ ND mgim?® NA NA RIS 02713104
1 4-Nirhlarshenzene Chronic 8 OE 01 mgfm’ 2E-01 mgim” Liver 10U RIS 14/01/96
Denzene Chronic 30E-02 | mgim’ 9E-03 mgim’ Lymph 300 IRIS 04/17/63
Carbon Tetrachlonde Chronic NA mag/m* ND mgim’ NA NA IRIS 02/13i04
Chloroform Chronic 3.06-03 | mgm® 9E-04 mg/m® NA NA NCEA 10/29/03
cis-1,2-Dichlorosthene Chronic NA mg/m’ ND r'ng:'m3 NA NA IRIS 02/13/04
Ethylene Dibromide (EDB) Chrenic 20E-04 | mg/m’ BE-05 mgim® | Reproductive NA HEAST 7/97
Tetrachloroethene (PCE) Chranic 6.0E-01 mg/m® 2E-01 mg/m® NA NA NCEA 10/29/03
Trichloroethene (TCE) Chronic 4 0E-02 mg.’m3 1E-02 mg:’ma CNS, Liver, ES NA EPA 2003 10/01/02
Vinyl chioride Chronic 1.0E-01 mg',ma 3E-02 f‘ﬁgfrl’l3 Liver 30 IRIS 08/07/00
Arsenic - -- -- -- -- - - - -
Chromium - - - - - - - - -
Manganese - -- - -- -- -- - -- --
Mercury {dissolved) -- - -- - - - - - -
Perchiorate ) -- - - - - - -- - -

Notes:

Inhalation RfD exirapolated from the inhalation RfC by multiplying the RfC oy 20 m’/day x 1/70 kg

-- = Ingrganic ccmpounds will not volatilize from water; therefore, these analytés are not evaluated for the inhalation pathway.

CHNS = cenfral nervous system

EPA 2003 (October). EPA Commants on the Draff Wark Pian for the Process Leading to Final Remedial Decisions for Ashumet Vailey and Landfiil-1 .

ES = endocrine system

HEAST = Health Effects Assessment Summary Tables

IRIS =Integrated Risk Information System. Online database. Accessed 02/13/04 EPA. 2004, Integrated Risk Informaticn System (IRIS). Envirenmental Criteria and Assessment Office,
Cincinnati, OH. (Online} Available: hitp.//www.epa.gov/iris!

mg/m?= milligrams per cubic meter

NA = nat available

NCEA = National Center for Environmental Assessment, values taken fram EPA 2002 (Dctober). EPA Region 9 Preliminary Remediation Goals {(PRGs), (Online)
Available: http:/lwww.epa goviregicn09/waste/sfund/prgiwhatsnew.him.

ND = not determined

RfC = reference concentration

RID = reference dose
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Table 2-13
Cancer Toxicity Data - Oral/Dermal
Landfill-1

Bis(2-ethylhexyl)phthalate (BEHP) (mg/kg/day)’ 1.4E-02 (mgikglday)” IRIS 02/01/93
1,1,2,2-Tetrachloroethane 2.0E-01 |(mgikgiday)" none 2.0E-01 (mgrkgrday)” c IRIS 02/01/94
1,2-Dichloroethane 9.1E-02 | (mgikg/day)” none 9.1E-02 {mgrkg/day)’ B2 RIS 01/01/91
1.4-Dichlorobenzens 2.4E-02 | (malkg/day)’ none 2.4E-02 (mg/kglday)’ ND HEAST 7197

Benzene 556-02 | (mg/kg/day)” none 5 5E-02 (mg/kgiday)” A IRIS 01/09/00
Carbon Tetrachloride 1.3E-01 {{mg/kg/day)’ none 1.3E-01 {mg/kg/day)” B2 IRIS 0B/01/91
Chloroform NA {mg/kg/day)" ND ND (mg/kgiday)” B2 RIS 10/19/01
cis-1,2-Dichloroethene NA {mgfkgiday) ' ND ND {mgfkgiday)’ D RIS 02/01/95
Ethylene Dibromide {(EDB) 8.5E+01 | {mg/koiday)’ none 8.5E+01 (mgikgiday)y” B2 IRIS 07/0197
Tetrachloroethene (PCE) 54E-01 |{mgkg/day)’ none 5.4E-01 (mg/kgiday)” NA EPA 2003 06/12/03
Trichtoroethens (TCE) 40E-01 |{mg/kg/day)’ none 4.0E-D1 (mgikg/day)” NA EPA 2002 10/01/02
Vinyl chioride 75601 | (mgikgiday)” none 7.5E-01 (mg/kg/day)” A IRIS 08/07/00
Arsenic 1.5E+00 | (maikg/day)” none 1.5E+00 (mgfkg/day)™ A IRIS 04/10/98
Chromium NA (mg/kg/day)” ND) ND (mg/kg/day)™ D IRIS 02/13/04
Manganese NA | (mgrko/day)” ND ND | (mg/kg/day)’ D IRIS 12/01/96
Mercury (dissolved) NA {mg/kg/day)” ND ND (mg/kgiday)” C RIS 06/01/96
Perchlorate NA (mgfkg/day)”’* ND ND (mg/kgiday)” ND NA NA

Motes:
Derivation of the Absorbed Cancer Slope Factor for Dermal exposure is presented in Section 3.3.2.
(1) EPA 2001 (September). Risk Assessment Guidance for Superfund (RAGS): Volume I: Human Heafth Evaluation Manual. {Part E, Supplemental Guidance for Dermal Risk Assessment). Interim
Guidance. EPA/540/R/99/005.
EPA 2003 (Octaber). EPA Comments on the Draft Work Plan for the Process Leading fo Final Remedial Decisians for Ashumet Valley and Landfiil-1.
EPA 2002 (October). EPA Region 9 Preliminary Remediation Goa's (PRGs) Table 2002 Update. (Online). Available: hitp:/fwww.epa.goviregion08/waste/sfund/prgfwhatsnew.htm
HEAST - Toxicity values were pbtained from Health Effects Assessment Summary Tables (HEAST) Annual FY-1997. EPA. 1997. Health Effects Assessment Summary Tables (HEAST). Annual 1997,
Office of Research and Development. EPA 540-R-94-020.
IRIS =Integrated Risk Information System. Online database. Accessed 02/13/04 EPA 2004. Integrated Risk Infermation System (IRIS). Environmental Criteria and Assessment Office,
Cincinnati, OH. (Online} Availabie: hitp:/iwww.epa.goviiris/
ma/kglday = milligrams per kilogram per day
NA = not available
ND = not determined
EPA Woeight of Evidence Classification:
A - Human carcinagen
B1 - Probable human carcinogan - indicates that limited human data are available
B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans
C - Possible human sarcinogen
D - Not classifiable as a human carcinogen
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Cancer Toxicity Data - Inhalation

Table 2-14

Landfill-1
, L WDDIYY)
Bis{2-ethylhexyl}phthalate {(BEHP) 02/13/04
11,2, 2-Tetrachloroethane 5.8E-02 2.0E-01 (mg/m=} c 02/01/34
1.2-Dichloroethane 2 6E-02 9.1E-02 (rg/my’ B2 01/01/91
1,4-Dichlorabenzene NA WD (gt | NA - B 02/13/0a
Benzene 7.8E-03 _ 27E02 mg/imy" | A IRIS 01/09/00
!«:arbon Tetrachloride 1.5E-02 5.3E.02 (gl | 02 RIG ORI IGE
|crioroform 2.3E-02 8.1E-02 (mg/m’} B2 IRIS 02/13/04
|cis-1,2-Dichloroethene NA ND (mg/m®)” D IRIS 02/01/95
Ethylene Dibromide {EDB) 2.2E-04 7.7E-01 (mgim®)” B2 IRIS 07/01/97
Tetrachloroethene (PCE) 5.9E-03 21E-02 (mgim*)” NA EPA 2003 06/12/03
Trichloroethene {TCE) 1.1E-01 3.9E-01 (mg/m°y’ NA EPA 2003 06/12/03
Viny! chloride 4.4E-03 1.5E-02 {mg/m®y’” A IRIS 08/07/00
Argenic - - - - - - -
Chromium -- - — - - -- -
Manganese - - - - - - -
Mercury (dissolved) - - - - . 1 .- - -
Perchlorate - - — - ] - Y -

Notes:
-- = Inorganic campounds will not volatilize from water; therefore, these analytes are not evaluated for the inhalation pathway.
EFA 2003 (October). EPA Comments on the Draft Work Plan for the Process Leading to Final Remedial Decisions for Asfurnet Valiay and Landfill-1.
HEAST - Toxicity values were obtained from EPA 1997, Health Effects Assessment Summary Tables (HEAST) Annual 1997. QOffice of Research and Development.
EPA 540-R-94-020.
IRIS =Integrated Risk Information System. Online database. Accessed 02/13/04 EPA 2004. Integrated Risk Information System {IRIS). Environmental Criteria and Assessment
Cincinnati, OH. (Online) Available: http./iwww.epa. gov/iris/
mglm3 = milligrams per cubic meter
NA = not available
ND = not determined
EPA Weight of Evidence Classification:
A - Human carcinagen
B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans
B1 - Probable human garcinogen - indicates that limited human data are available
< - Possible human carcinogen
D - Not classifiable as a human carcinogen
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Scenario Timeframe:  Fulure
Receptor Population:  Resdent
eceptor Age: Adult

Risk Summary, Reasonable Maximum Exposure

Table 2-15

Landfil!-1 Groundwater, Within the Capture Zone, Adult

Groundwater Groundwater Within the Capture Zone |Benzene 5.5E-07 NA B.6E-D8 6.4E-07
Tap Water Carbon Tetrachioride 2.9E-05 NA BAE-06 37E-05 Liver 9.18-01 NA 2.6E-01 1.2E+00
Chloroform NA, NA NA NA Liver 33E-02 MA 3.2E-03 37E-02
cis-1,2-Oichloroethene NA 1.4E-01 NA 1.3E-02 1.58E-01
1.2-Dichloroethane 2.7E-06 NA 14E-07 2.9E-06
1,4-Dichlorcpenzene 3.1E-06 MNA 2.2E-06 5.3E-C6
Ethylene Dibromide 4.2E-04 NA 2.5E-05 4 BE-04 NA NA NA NA NA
11,2 2-Tetrachloroethane 1.1E-056 NA 1.5E-06 1.3E-05
Tetrachloroethenes 1.3E-04 NA 8.5E-05 2 2E-04 Liver 7 2E-02 NA 4 6E-02 1.2E-01
Trichloreethene 2 BE-04 NA 4.8E-05 3.0E-04 Liver 6 2E+00 NA 1.1E+0C 7 3E+00
Vinyl cioride 3.5E-05 NA 4.9E-06 3.7E-05
Perchiorate Thyraid 4 BE+00D NA 9.7E-06 4 BE+DO
Chromium (total) None 1.0E-01 NA 4 3E-02 1.5E-01
Manganese (dissolved) CNS 2.5E+00 NA 3.2E-01 2. BE+00
Mercury {dissolved} immune 11E-MN A B2E-03 1.2E-01
Chemical Total B.9E-04 NA 1.7E-04 1.1E-03 1.5E+01 NA 1.8E+00 1.7E+01
Exposure Point Total 1.1E-03 1. 7E+01
Groundwater Within the Capture Zane |Benzene NA 1.7E-08 NAa 1.7E-06
Vaper Carbon Tetrachloride NA 7.2E-05 NA 7.2E-05 Liver NA NA NA NA
Chlzroform NA 5.8E-05 NA 5 BE-05 Liver NA 1.96+00 MNA 1.9E+00
cis-1,2-Dichloroethene NA NA MA NA NA
1,2-Dichloroethans NA 1.7E-05 NA 1.7E-05
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Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age: Adult

Risk Summary, Reasonable Maximum Exposure

Landfill-1 Groundwater, Within the Capture Zone, Adult

Table 2-15

Hg,&ﬁ%mﬂowilcﬂmmauoﬂm

I o Exposure

ingestion | Inhalatlon Dermai Routes

e v Total
Granndwater Granndwater Within the Canture Fone | 1 4-Dichlarohernzena NA A 1Y NS
vapor IL:!‘.',‘luna Sibformide A 2.4E-05 A 2 aE-Ub e NA 1 3F +00 NA 13E+00
1.1.2.2-Telrachlorogthane NA 7 DE-05 NA 7.0E-05
Tetrachloroeihene NA 3.2E-05 NA 3.7E-05 Liver NA 2 1E-02 NA 2 1E-02
Trichloroethene NA 1.5E-03 NA 1.5E-03 Liver NA 8.2E-01 NA 8 2E-01
Vinyl chloride NA 4. 5E-06 NA 4 5E-D6

Chemlcai Total NA 1.86-03 NA 1.BE-03 NA 4 1E+0C NA 4 1E+00

| Expesure Point Total 1 BE-03 4.1E+00

|| Exposura Medium Total 2 9E-03 2 1E+01

Madium Total 29E-03 2AE+D1
Receptor Total 2.9E-03 Receptar HI Total 2 1E+D1
Total HI Across All Media Thyred 4 8E+00

Notes Total HI Across Al Media | wer 1 1E+01
CNS = ceniral nervous system Total HI Across All Media Lymph 0 JE+DO
Hi = hazard ndex Total HI Across All Media CNS 2 BE+GD
NA = not availabie Total HI Across All Media Immune 1.2E-01
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Scenanio Timeframe:  Fulure

Resident

Receptor Population.

Receptor Age: Child

Risk Summary, Reasonable Maximum Exposure

Table 2-16

Landfill-1 Groundwater, Within the Capture Zons, Child

Groundwater Groundwaler Within the Capture Zane

Tap Water Carbon Tetrachlonde 1.7E-05 NA 4.5E-06 21E-05 Liver 2.1E+00 NA 5.8E-01 2.7E+00
cis-1,2-Dichloroethene NA 3.2E-01 NA 2.9E-02 3.5E-01

1.2-Cichlorosethane 1.6E-06 NA, 8.0E-DB 1.7E-06

1,4-Dichlorobenzene 1.8E-06 NA 1.2E-06 3.0E-06

Ethylene Dibromide 2.5E-04 MNA 1.4E-05 2.6E-04

1.1,2,2-Tetrachloroethane 6. 5E-06 NA 8.2E-07 73E-06
Tetrachloreethens 7.BE-05 NA, 4.7E-05 1.3E-04 Liver 1.7E-01 NA 1.0E-01 27E-01
Trichiororihene 1.5E-04 NA 2.5E-05 1.7E-04 Liver 1.4E+01 NA 2.4E+00 1.7E+01
Vinyl chloride 2.0E-05 NA 1.1E-06 2,2E-05 Liver 1.1E-M NA §.9E-03 1tE-1
Perchlorate Thyroid 11E+01% NA 2.BE-05 1.1E+01
Chromium (total) MNone 2.4E-D1 NA 1.3E-01 3.6E-01
Manganese (dissolved) CNS 5.8E+00 NA 9.5E-01 6§ 7E+00
Mercury (dissolved) Irnmune 25E-07 NA 24E-02 2TEN
Chemical Total 5.2E-04 NA 9.4E-05 6.2E-04 3.5E+01 MNA 4.3E+00 3.9E+01
Exposure Point Total G.2E-04 3.9+

Exposure Medium Total
Groundwater Within the Capture Zone |Vinyl chioride NA 1.1E-05 NA 1.1E-05
Vapor

Chemical Total NA 1.1E-05 NA 1.1E-05 NA NA NA 0.0E+0D
Exposure Point Total 1.1E-05 0.0E+00D
Exposure Medium Total 6.3E-04 3 9E+01
Medium Total 6.3E-04 3.9E+01
Receptor Total 6.3E-04 Receptar Hi Total 3.9E+01
Total Hi Across Alt Media Thyraid 1.1E+D1
Notes: Total HI Across All Media Liver 2.0E+01
CNS = ceptral nervous system Total Hl Across All Media Lymph 0.0E+00
HI = hazard index Total HI Across All Media CHS 6.7E+00
NA = not available Total HI Across All Media Immune 2.7E-01
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Table 2-17
Risk Sumtmary, Reasonable Maximum Exposure

Landflil-1 Groundwater, Outside the Capture Zone, Aduit

Scenang Timeframe:  Future
Raceplar Population  Raswdent
Recepior AgQe’ Aduit
ExGosirs
e
Total
Graundwater Groundwater COutside the Capiure  |Banzena 51E-07 NA 80E-C8 59E-07
Zone - Tap Waler | rorp0n Tetrachlonde 3BE 05 NA <08 40805 L L ICe03 i Sol Ui BE+O0
Chiprofarm MA 7Y Na n Lo ST Ton PP SE O
1.4-Dichtorobenzene 16E-06 NA 11E-06 2 7E-U6
cis-1 2-Cichlorcethene NA NA A NA &S 20e-1 M 1 5E-02 2ZE-0
1.1.2 2-Tetrachloroethane 1.8E-05 NA 2206 19:-05
Talrachiorosthere (PCE) 1.1E-0d NA 7.2E-05 1.86-04 Liver 6.1E-02 NA 3 9E-02 1.0E-01
Trichloroeihene (TCE) 1.1E-04 NA 18E-05 1.3E-04 Liver 2 7E+00 MA 47E-01 31E+00
Vinyl chlaride 2 BE-D5 NA 1 5E-06 2.9E-05
Arsenic {total) 3.3E-04 NA 18E-08 3.4E-04 Skin 22E+00 A, 11E02 2 2E+00
Manganese (total} CNS B1E+0D MNA 1.1E+00 21E+00
Chemical Total 6.4E-04 NA 11E-04 7 5E-04 14E+01 NA 1 DE+00 1 6E+01
Exposure Pairl Total 7.5E-04 16E+(01
Groundwater Cutside the Caplure | Banzens NA 16E-06 NA 1 BE-06
Zone-Vapol  |earhan Tetrachionde NA 96E-05 HA 2.6E-05 Liver NA NA NA MA
Chioraform A 2QE-05 A Z QE-05 Lner NA 5 REO N& B SE.01
1,4 Dichlorobenzene NA NA MNA MNA
cis-1,2-Dichlsraetnena A NA, MA, NA N NA, tla, NA MA
1.1.2.2- Tetrachlorosthane NA 1.0E-04 NA 10E-D4
Tetrachloroethene (PCE) NA 27E-05 NA 2 7€-05 NA NA, 18E-Q2 NA 1 8E-02
Trichlaraethene (TCE) HA G8E-04 NA & 6E-04 NA NA 35601 NA 3.56-1
Winyl chlonde NA 3 5E-08 NA 3 RE-06
Chernical Tatal NA 8.1E-04 NA 9.1E-04 NA 1.1E+00 NA 1.1E+00
Exposure Point Total 9.1E-04 1 1E+00
Exposura Medium Total 1.7€-03 1 7E+01
Madium Tatal 1.7E-03 1.7E+01
Recaplor Total 1.7£03 Receplor Hl Total 1.7E+00
Tolal HI Across Ali Media Skin 2.2E+QD
Motes: Tolal Hi Across All Media Liver 5 5E+DD
CNS = ceniral nervous systam Talal HI Across All Media Lymgh D OE+00
Hl = hazarg index Talal Ht Across All Media CNS 9 1E+00
NA = naf avaitable
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Scenario Timeframe:  Future
Receplor Population:  Resident
Receptor Age: Child

Risk Summary, Reasonabie Maximum Exposure

Landfill-1 Groundwater, Qutside the Capture Zane, Child

Table 2-18

Groundwater Groundwater Cutside the Capture

Zone - Tap Water ¢~ arhon Tetrachloride 2 2E-05 NA 50E-08 2 BE-05 Liver 2BE+00 NA 7 BE-D1 36E+00

1,4-Dichlorobenzene 9.3E-07 NA 6.3E-07 1.6E-06
cis-1,2-Dichloroethene NA NA NA NA NA 4.7E-01 NA 4.3E-02 5.1E-01

1.1,2,2-Tetrachloroethane 9.5E-06 NA 1.2E-06 1.1E-05
Tetrachhroeihene (PCE) 6 6E-05 NA 4 OE-05 1.1E-04 Liver 1.4E-01 NA 8.7E-02 2.3E-01
Trichlorogthene {TCE} 8.4E-05 NA 1.1E-05 7 5E-05 Liver €.2E+00 NA 1.0E+00 7.3E+00

Vinyl chioride 1.8E-05 NA 8.9E-07 1.7E-05
Arsenic {total) 2.0E-04 NA 1.3E-06 2.0E-04 Skin 51E+00 NA 3.2E-02 5.1E+00
Manganese (total) CHNS 1.9E+01 NA 3.1E+00 2.2E+D1
Chemical Total 3.TE-04 NA 6.1E-05 4 4E-D4 3.4E+01 NA 5.1E+C0 3.8E+01
Expasure Point Total 4 4E-04 3.9E+01

Groundwater Quisile the Capture  |Vinyl chioride NA 8.6E-06 NA 8.6E-06

Zcne - Vapor

Chemical Total NA 4.6E-06 NA 8.6E-06 NA NA NA 0.0E+Q0Q
Exposure Point Total B.6E-06 0.0E+00
Exposure Medium Total 4 4E-04 3.9E+01
Medum Total 4 4E-04 3.9E+01
Receptor Total 4 4E-04 Recepiar HI Total 3.9E+01
Tolal Ht Across All Media Skin 5.1E+00
Notes. Tolal H! Across All Media Liver 1.1E+01
CNS = central nervous system Tolal H! Across All Media Lymph 0.0E+0D
HI = hazard index Total HI Across All Media CNS 2.2E+01

NA = not available
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Table 2-18
Rlsk Summary, Reasonable Maximum Exposure
Landfill-1 Buzzards Bay Surface Water, Adult

Scenario Timeframe: Current/F uture

Receptor Population:  Swimmer

Recaplor Age. Adult

B N_‘on.qgrcinoga_ﬁin‘l-{mfdéuuot:{unt

]

Dorinal || Frposure Routesy Primary Jargat| ol e | Dermal E;f:::lsm
Bt I Total . Organ(a)
: . o Total
F
Surface Water Surface Mater Buzzards Bay Surface
Waler
([ chemicat Total NA NA NA 0.06+00 NA NA NA 0 0E+00
Exposure Point Total ] 0.0E+00 0.0E+G0
Exposure Medium Totat 0.0E+00 0 0E+QQ
Madium Total Q.0E+00 0QE+Q0
Receptor Total 0.0E+DD Receptor HI Total 0.0E+00
Total HI Across All Media Liver
Notes
HL = hazard ingex
NA = not available
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Tabie 2-20
Risk Summary, Reasonable Maximum Exposure

Landfill-1 Buzzards Bay Surface Water, Child

Scenario Timeframa:  Current/Future

Receptor Population:  Swimmer

Recepior Age: Child
Surface Water Surface Water Buzzards Bay Surface
Water
Chemical Total NA NA NA 0.0E+00 NA NA MA 0.CE+00
Expasure Point Total 0.0E+00 0.0E+00
Exposure Medium Tatal Q.0E+0G 0.0E+DD
Medium Total Q.0E+00 0.0E+00
Receptor Totat 0.0E+00 Receptor HI Total 0.0E+00
Tatal Hl Acrass All Media Liver 0E+00
Notes:

HI = hazard index

NA = not available
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Table 2-21
Risk Summary, Reasonatde Maximum Exposure
Landfill-1 Buzzards Bay Surface Water, Adult Fish Consumer

Scenario Timeframe: Current/Future

Receplar Population: Fish Eater

Receptor Age: Adult
* " Noncdrcinogenle Hizm'dlioti:am
iy Fargdi] - .. 1 Exposure
1_"""3@"!’.1: S=77] Ingestion | nhalatlan Dermal - Routss
Organ(s)
- - Total
Swface Waler Fish/Shelifish Buzzards Bay Surface
Waler Tetrachioroethene (PCE) 2 9E-06 NA NA 2.9E-08
Trichloroethene (TCE} 1.9E-08 NA NA 1 9E-06
BEHP [Bis(2-ethylbexylphthalale] 2.6E-06 NA HA 2 6E-06
| Chemical Tolal 7.5E-08 NA NA 7.5E-06 NA NA NA 0.GE+0C
| Exposure Paint Total 7 5E-06 0.0E+00
Exposure Medium Total 7.5E-06 0.0E+Q0
Medium Total 7 5E-06 0.0E+00
Receplor Total 7.5E-06 Receptar HI Total Q.0E+DD
Tolal Hi Across All Media Liver
Notes
HI = hazard index
NA = not avarable
Page 1 of 1
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Table 2-22
Identification of Contaminants of Concern for LF-1
R R 0 s e < RMEEPGT {MJMQL .| Total Adult Total Child - COG
. m el B R G@PC P G0 Cludily. ("g_LL) SHa CHE L HE ELCR (Yes/No) lC.omments
Within the Capfure Zone
Benzene 1.06 5 0.03 0.02 3E-06 No low risk, below MCL
Carbon Tetrachloride 23.3 5 1.2 2.7 1E-04 Yes
Chioroform 12.2 80 20 0.09 6E-05 No ‘:chuli_"a'e”t to background, below
¢is-1,2-Dichloroethane 50.5 70 0.15 0.35 NA No low risk, below MCL
1.2-Dichlorpethane 3.21 70 NA NA 2E-05 No note 1, below MCL
1,4-Dichlorobenzene 137 5 0.03 0.05 B8E-06 Yes exceeded MMCL of 5 pg/L
Ethylene Dibromide 0.53 0.02 1.3 NA 7E-04 Yes
4,1,2,2-Tetrachlorosthane 5.91 0.003 0.007 9E-05 Yes
Tetrachlorcethene (PCE) 26.2 5 0.14 0.27 4E-04 Yes
Trichloroethene {TCE) 68 5 8.1 16.9 2E-G3 Yes
Viny! chloride 4.95 2 0.07 0.11 7E-05 Yes
Perchiorate 17.7 2 4.8 11.3 NA No note 2
Chromium (total) 11.2 100 0.15 0.36 NA Mo low risk, below MCL
Manganese (dissolved) 2160 2.8 6.7 MNA Yes
Mercury (dissolved) 1.18 2 012 0.27 NA No low risk, below MCL
Qutside the Capture Zohe

Benzene 0.98 5 0.02 0.02 3E-06 No low risk, below MCL
Carhon Tetrachloride k] 5 1.8 38 2E-04 Yes
Chloroform 43 80 0.7 0.03 2E-05 No :ﬂqé”L"a'e”t 1o background, below
1,4-Dichlorobenzene 7.08 5 0.02 0.03 4E-06 Yes exceeded MMCL of 5 pg/l
cis-1,2-Dichlorpethene 73.5 70 0.2 0.5 NA No low risk
1,1,2,2-Tetrachloroethane 8.69 0.004 0.01 1E-04 Yes
Tetrachloroethene (PCE} 22.2 5 0.1 0.2 3E-04 Yes
Trichloroethene (TCE) 29.3 5 35 7.3 9E-04 Yes
Vinyl chloride 3.91 2 0.1 0.1 6E-05 Yes
Arsenic (total) 23.7 10 2.2 5.1 S5E-04 No equivalent to background, note 3
Manganese {total) 7080 9.1 22.0 NA Yes

Notes:
(1} Maximum concentration greater than GW-1 standard; detected in 2 locations; risk within EPA acceptable range.
(2) Perchlorate is only detected in one welt {27MWO0031B), and concentrations of perchlorate measured in this well have dropped steadily since the sample containing the maximum detection was coliected.
The January 2006 concentration was 0.53 pg/L.
(3) A detailed discusgsion of arsenic congentrations and associated risk in LF-1 and background groundwater is presented in the LF-1 risk assessment (Appandix A of the Final Landfill-1 Source Area
and Groundwafer Feasibility Study, AFCEE 2006b).

COC = contaminant of concem EPC = exposure point concentration NA = net applicable

COPC = contaminant of potential concern HI = hazard index RME = reasanable maximum exposure
ELCR = excess lifetime cancer risk MCL = Federal maximum contaminant level Mg/l = micrograms per liter

EPA = 1.8, Environmental Protection Agency MMCL = Massachusetts maximum contaminant level
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Table 2-23
Chemical-Specific ARARSs for Source Action Alternative 2
Status Que of Landfill and Land Use Controls, LF-1

to Attain: T
Py s Status
Soil FEDERAL —~ EPA | RfDs are considered the levels uniikely to cause | This alternative will meet this standard by | TBC
Risk Reference significant adverse health effects associated with | capping potential noncarcinagenic
Doses a threshold mechanism of action in human hazards and maintaining and monitoring
exposure for a lifetime. | the cap.
Sail FEDERAL — EPA ! CSFs represent the most-up-to-date information | This aiternative will meet this standard by | TBC
| | Carcinggen | on cancer risk from EPA's Carcinogen capping potential noncarcinogenic !
. Assessment Assessmment Group. hazards and maintaining and monitoring |
Group, Cancer the cap.,
Slope Factors
ARAR applicable or relevant and appropriate requirement RiD reference dose
CSF cancer slope factor TBC to be considered (guidance)
EPA U.S. Environmental Protection Agency
LF-1 Landfill-1
Page 1 of 1
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Endangered
and threatened
species and
their habitats

STATE - MA
Endangered Species
Act (321 CMR 10.00
et seq.)

endangered or threatened species
or species of special concern or
their habitats that have been
identified on the MMR must be
avoided, or appropriate mitigation
measures must be taken.

current landfill caps has the potential to impact
certain moth and other species identified as state-
listed species on the MMR that could potentially
wander onto the landfill areas. Activities will be
designed and implemented te minimize such
effects. The Camp Edwards Natural Resource
Cffice (hitp://www eandrc.org/rarespecies.him)
continues to search for, identify, and map locations
of rare species on the MMR and provides this
information to the Massachusetts Division of
Fisheries and Wildlife.

] | ] [} L | ] [ ] ] [ | | |
Tahle 2-24
Location-Specific ARARs for Source Action Alternative 2
Status Quo of Landfill and Land Use Controls, LF-1
o ' ;Status
Actions that jeopardize state-listed | Monitoring and maintenance activities for the Applicable

ARAR
CMR
LF-1

MMR

appiicable or relevant and apprapriate requirement
Code of Massachuselts Reguiations

Landfili 1
Massachusetts

Massachusetts Military Reservation
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Table 2-25
Action-Specific ARARs for Source Action Alternative 2
Status Quo of Landfill and Land Use Controls, LF-1

| Modia-:., | Roquirsmengsc ¥ s Ament SYROREIC 13 11 [ Action ta be-Taken'to Atfain-Requirements |  Status
Air STATE — MassDEP | Establishes the standards and requirements for Dust, noise, and visible emissions will be Applicable
Air Pollution Control | air pollution control in the Commonweaith. managed to meet these state requirements
Regulations (310 Potentially relevant sections include those during monitoring and maintenance activities.
CMR 7.06, 7.08 — pertaining to: visible emissions (7.08); dust, odor, | No construction or demolition will take place,
7.10,7.14,and 7.18 | construction and demolition (7.09}; and noise and any air emissions from the gas vents are
~7.24} (7.10). The regulations also cantain air pollutant expected to be at levels well below the tevels
emission standards for, among other things, that would trigger the hazardous waste
| ‘ hazardous waste incinerators, organic materials, | incineralor or major source standards tor
;‘; ' and VOCs. | Organic materials or VOUSs.
Hazardous FEDERAL - RCRA | Establishes requirements to: . This alternative will meet the closure and Relevant
waste Subtitle C Standards | (8) cover the landfill with a final cover designed postclosure standards to prevent human and
for Hazardous Waste and constructed to: ‘ contact and migration of contaminants to Appropriate
TSDFs: Closure and | ®  provide long-term minimization of migration of | syrface and groundwater. The previously
Postclosure Care of liquids through the closed landfill; constructed landfill cover meets the
Landfills [40 CFR » function with minimum maintenance; requirements for final covers. The approved
264.310{a) and + promote drainage and minimize erosion or groundwater monitoring plan meets the
(BY(1), (b)(4) through abrasion of the cover; requirements as an alternative monitoring
(bX}(6)] +« accommodate settling and subsidence so that | program under 40 CFR 264 Subpart F.

the cover’s integrity is maintained; and

+ have a permeability less than or equal to
permeability of natural subsoils present; and

(b} maintain the integrity and effectiveness of the
final cover, prevent run-on and run-off from
damaging the final cover, and protect and
maintain surveyed benchmarks, Maintain and
monitor a groundwater monitoring system that
complies with 40 CFR 264 Subpart F.

Page tof 3
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Table 2-25
Action-Specific ARARs for Source Action Alternative 2
Status Quo of Landfill and Land Use Controls, LF-1
L e A 3§ Taken to Attain Requireinents | - Stafus
Hazardous FEDERAL — RCRA Must maintain and monitar the waste containment | This alternative will meet the postclosure Relevant
waste Subtitle C Standards | systems and restrict postclosure use of property standards to prevent human contact and and
for Hazardous Waste | as necessary to prevent damage to the final cover | migration of contaminants to surface and Appropriate
TSDFs: Postclosure | or components of the containment system or the groundwater.
Care and Use of function of the facility's monitoring systems.
Property [40 CFR Postclosure care must hegin after completion of
264.117(a) and (c)] closure and continue for a period of 30 years.
Solid waste FEDERAL - RCRA Establishes minimal national criteria under RCRA | If any solid wastes are generated during Applicable
Subtitte D Criteria for | for the management of solid waste at all municipal | monitoring and maintenance activities, they for disposal;
Municipal Solid solid waste landfill units to ensure the protection will be managed in accordance with these Relevant
Waste Landfills of human health and the environment. regulations and disposed of appropriately. This | and
(40 CFR 258) alternative wili meet the closure/postclosure appropriate
standards to prevent human contact and for
migration of contaminants to surface and postclosure
groundwater.
Hazardous STATE — RCRA Estabiishes requirements to: _ This alternative will meet the closure and Relevant
waste Subtitle C Standards | (1) cover the landfill with a final cover designed postclosure standards to prevent human and
for Hazardous Waste and constructed to: contact and migration of contaminants to Appropriate

TSDFs: Postclosure
Care of Landfills [310
CMR 30.633(1) and
{2)(a), and (d)
through (h)]

= provide long-term minimization of migration of
liquids through the closed landfili;
function with minimum maintenance,
promote drainage and minimize erosion or
abrasion of the cover,

» accommodate settling and subsidence so that
the cover's integrity is maintained; and

(2) maintain the integrity and effectiveness of the
final cover, maintain and monitor the
groundwater monitoring system, prevent run-
on and run-off from damaging the final cover,
maintain access roads, maintain gas
coliection and control systems, and protect
and maintain surveyed benchmarks.

surface and groundwater. The previously
constructed landfill cover meets the
requirements for final covers. The approved
groundwater monitoring plan meets the
requirements as an alternative monitoring
program under 310 CMR 30.660.
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Table 2-25

Action-Specific ARARs for Source Action Alternative 2
Status Quo of Landfill and Land Use Controls, LF-1

.. pzMedia;

Hazardous
waste

Soiit waste

|

STATE — RCRA
Subtitle C Standards
for Hazardous Waste
TSDFs: Postclosure
Care and Use of
Property [310 CMR
30.592(5)]

STATE - MassDEP
RCRA Subtitle D
Solid Waste
Management
Facilities Regulations
(310 CMR 19.000 et
seq.)

st : g

AR ] PeRRET

Be Taken to-Aftain Requirements |

Status

Must maintain and monitor the waste containment
systems and restrict postclosure use of property
as necessary to prevent damage to the final cover
or components of the containment system, or the
function of the facility's monitoring systems.
Postclosure care must begin after completion of
closure and continue for a period of 30 years.

If 2 waste is determined to be 3 solid waste
must be managed and disposed of in accordance
with these requirements

This alternative will meet the postclosure
standards to prevent human contact and
migration of contaminants to surface and
groundwater.

tif any colid wastes are genoialed duiing
monitoring and maintenance activities, they
wifl be managed in accordance with these
regulations and disposed of appropriately. This
alternative will meet the closure/postclosure
standards to prevent human contact and
migration of contaminants to surface and
groundwater.

Relevant
and
Appropriate

Solid waste

CMR
LF-1
MassDEP

STATE — MassDEP
Landfill Technical
Guidance Manual
(May 1997)

applicable or relevant and appropriate requivement

Code of Federal Reguiations

Code of Massachusetts Reguiations

Landfill 1

Massachusetts Department of Environmental Protection

Provides a standard reference for and guidance
on landfill design, construction, and QA/QC
procedures, as well as closure/posiclosure, in
accordance with 310 CMR 19.000.

QAQC
RCRA
TBC
TSOF
vocC

Page 3of 3

This alternative will meet the
closure/postclosure standards to prevent
human contact and migration of contaminants
to surface and groundwater.

I o ]

quality assurancefquality controd
Resource Conservation and Recavery Act
to be considered (guidance)

treatment, storage, and disposal facility
volatile organic compeound
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Table 2-26
Evaluation of LF-1 Groundwater Alternatives
mplements|
ability - | Cost'
. . No
1 No Action Not Protective ARARS Good Poor Poar Good 3OM
3 Long-Term Monitoring with Land Use Controls )
and Bourne Water Provision Protective Yes Good Poor Poaor Good M
5 LF-1 ET! System with Southern Expansion,
Land Use Controls, and Bourne Water Protective Yes Good Good Moderate Good $44 M
Provision
9 Total Containment at the Base Boundary, Land _
Use Controls, and Bourne Water Provision Protective Yes Good Moderate Good Moderate | $66 M
12 LF-1 ETI System with Southern Expansion,
Remediation of the Northern and Southern Lobes
West of Route 28, Land Use Controls, and Protective Yes Good Poor Good Moderate | $70 M
Bourne Water Provision
15 LF-1 ET| System with Southern Expansion,
Remediation of the Northern and Southern Lobes
West of Route 28, Warm Spot Remediation, Protective Yes Good Moderate Good Moderate | $73M
Land Use Controls, and Bourne Water Provision
16 Total Containment at the Base Boundary,
Remediation of the Northern and Southern Lobes
West of Route 28, Warm Spot Remediation, - Protective Yes Good Moderate Good Moderate | $95 M
Land Use Controls, and Bourne Water Provision
17 Total Containment at the Base Boundary, Warm
Spot Remediation, Land Lise Controls, and Protective Yes Good Moderate Good Moderate | $70 M
Bourne Water Provision
18 LF-1 ETI System with Southern Expansion,
Warm Spot Remediation, Land Use Controls, Protective Yes Good Moderate Moderate Good $49 M

and Boume Water Provision

Notes:

! Prasant Value cosls do not include thase for interim remedial action taken prier to the signing of the final Record of Decision.

Botd text indicates the selected remedy.

ARAR = applicable or relevant and appropriate requirement
ETI = extraction, treatment, and infiltratian

M = million

Page 1 of 1




Table 2-27
Model-Predicted Cleanup Years and Mass Removal Estimates for LF-1 Groundwater Alternatives

" Present
& I Value
"> | Cost
Alternative 1 2052 S0 M
__Alternative 3 2052 $9M
Alternative 5 2045 | 44 M
Ajternative 9 2043 | 366 BT
| Alternative 12 2045 7O M
Alternative 15 2042 373 M
Alternative 16 2036 $95 M
Alternative 17 2036 $68 M
Alternative 18 2042 $49 M
Notes:

Mass remaoved is an estimated of total mass of TCE (trichioroethene) and PCE (tetrachloroethene) from 2006 to the date indicated.
Tha estimated total mass (TCE and PCE} removal from 2004 to 2006 is 30 Ib.

Ib = pounds

M = million
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Table 2-28

Chemical-Specific ARARs for LF-1 Groundwater Alternative 5

“:Status
Groundwater | FEDERAL — MCLs have been promulgated for organic and These standards will be used as cleanup Relevant
SDWA MCLs inorganic contaminants. These levels regulate the | standards to be met through cleanup of the | and
(40 CFR 141.61- | concentration of contaminants in public drinking LF-1 plume, unless a more stringent state Appropriate
141.63) water supplies, but are also considered relevant standard has been promulgated, in which
and appropriate for CERCLA groundwater case the more stringent standard will be
response actions where the groundwater aquifer met. SPEIM will determine when these
is used or classified for use as drinking water. cleanup standards are met.
Groundwater | FEDERAL — Non-zero MCLGs are nonenforceable health These standards will be used as cleanup Relevant
SDWA Non- goais for public water systems set at levels that standards to be met through cleanup of the | and
Zero MCLGs (40 | would result in no known or expected adverse LF-1 plume, unless a more stringent state Appropriate
CFR 141.50- health effects with an adequate margin of safety. standard has been promulgated, in which
141.51) Non-zero MCLGs are also considered relevant case the more stringent standard will be
and appropriate for CERCLA groundwater met. SPEIM will determine when these
response actions where the groundwater aquifer cleanup standards are met.
is used or classified for use as drinking water.
Groundwater | STATE - MA These standards establish MCLs for public These standards will be used as cleanup Relevant
Drinking Water | drinking water systems, but are also considered standards to be met through cleanup of the | and
Standards (310 | relevant and appropriate for CERCLA LF-1 plume if these standards are maore Appropriate
CMR 22, 05- groundwater contamination response actions. stringent than federal drinking water
22.09) When state MCLs are more stringent than federal | standards. SPEIM will determine when
levels, state levels must be used. these cleanup standards are met.
Groundwater | STATE - MA These standards limit the concentration of certain | These standards will be used as cleanup Applicable
Groundwater materials allowed in classified Massachusetts standards to be met through cleanup of the
Quality waters. The groundwater beneath MMR has been | LF-1 plume if these standards are more
Standards (314 | classified as a Class | water or fresh groundwater | stringent than federal or state drinking water
CMR 6.06) found in the saturated zone of unconsolidated standards. SPEIM will determine when
deposits and is designated as a source of potable | these cleanup standards are met.
water. The standards for Class | groundwater are
the same as the state's MCLs.
ARAR applicable or relevant and appropriate requirement MCL maximum contaminant level
CERCLA Cormprehensive Environmental Response, Compensation, and Liability Act MCLG maximum contaminant level goal
CFR Code of Fedaral Regulations MMR Massachusetts Military Reservation
CMR Code of Massachusetts Regulations SDWA  Safe Drinking Water Act
LF-1 Landfill 1 SPEIM  system performance and ecological impact monitoring
MA Massachuseils
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Table 2-29
Location-Specific ARARs for LF-1 Groundwater Alternative 5

.1 Status
Endangered and TATE — MA Actions that jeopardize state-listed Applicable
threatened Endangered Species | endangered or threatened species or implemented to minimize effects to
species and their | Act (321 CMR 10.00 | species of special concern or their habitats | endangered or threatened species on the
hahitats et seq.) must be avoided, or appropriate mitigation | MMR. Several state-listed species have
measures must be taken. been identified on the MMR. The Camp !
Edwards Natural Resaurce Office ;
hitn dwwen eandre org/rarespecios Bhnd
continues to search for, identify, and map
locations of rare species on the MMR and 1
provides this information to the
Massachusetts Division of Fisheries and
Wildlife.
Historic, FEDERAL - NHPA These statutes and regulations provide for After consultation with the Wampanoag Applicable
archeological, (16 USCA 470 et the protection of historical, archaeological, Indian Tribes and the SHPO, the parties
and Native seq.; 36 CFR 800}, and Native American burial sites, artifacts, may determine that a cultural resources
American AHPA {16 USCA and objects that might be lost as a result of | survey is needed to discover and identify
artifacts and 469a-c); ARPA {18 a federal construction project. If a discovery | objects and artifacts in the response
resources USC 470aa-Il, 43 is made, all activity in the area must stop action area, particularly Native American
CER 7), NAGFRA and reasonable effort must be made to artifacts of the Wampanoag Indian Tribes.
(25 USCA 3001- secure and protect the objects discovered. : All such resources discovered during a
3013; 43 CFR 10) survey or inadvertently discovered during
on-site remedial activities will be secured
and protected as required by law and in
accordance with the consulting parties’
memorandum of agreement.

Page 1 of 4
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Historic,
archeological,
and Native
American
artifacts and

resources

STATE - MA Historic
Preservation Act
{(MGL Ch. 9 Sections
26-27C; MGL Ch. 7,
Section 38A; MGL
Ch. 38 Sections 6B-
6C; and 950 CMR
70-71)

Table 2-29

Location-Specific ARARSs for LF-1 Groundwater Alternative 5

= Ty

3

h

Status -

The MHC is the state historic preservation
office and is authorized by Massachusetts
law to identify, evaluate and protect the
Commonwealth's important historic and
archaeological resources. The MHG
administers state and federal preservation
pregrams, including planning, review and
compliance.

Wetlands

FEDERAL -
Protection of
Wetlands (EO 11990,
40 CFR 6,

Appendix A)

After consultation with the Wampanocag
Indian Tribes and the SHPO, the parties
may determine that a cultural resources
survey is needed to discover and identify
objects and artifacts in the response
action area, particularly Native American

artifacts of the Wampanoag Indian Tribes.

All such resources discovered during a
survey or inadvertently discovered during
on-site remedial activities will be secured
and protected as required by law and in
accordance with the consulting parties
memorandum of agreement.

Applicable

Under this order, federal agencies are

required to minimize the destruction, loss, or

degradation of wetlands, and preserve
heneficial values of wetlands. Appendix A
requires that no remedial alternatives
adversely affect a wetland if another
practicable alternative is available. If no
alternative is available, effects from
implementing the alternative must be
mitigated.

The response action will be designed and
implemented to minimize adverse effects
to any wetlands that could potentially be
impacted by the groundwater actions.

Applicable

Wetlands

FEDERAL — CWA
Section 404 {40 CFR
230; 33 CFR Parts
320-323)

No activity that adversely affects a wetland

shall be permitted if a practicable alternative

with fewer effects is available. If no
practicable alternative exists, impacts must
be mitigated.

If the design and operation of the
response action may adversely affect
nearby wetlands, such potential impacts
will be mitigated to comply with CWA 404
reguirements.

Applicable
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Table 2-29

Location-Specific ARARs for LF-1 Groundwater Alternative 5

it

& o

T R A

Wetlands

!

!

— L

Wetlands

STATE — MassDEP
Waetlands Protection
Act (MGL Ch. 131,
Section 40} and
regulations (310
CMR 10.00)

FEDERAL  Fish and |

Wiidlife Coardination
Act (40 CFR 6.302;
16 USC 661 et seq.)

Floodplains

FEDERAL -
Protection of
Floodplains (EC
11988, 40 CFR 6,
Appendix A)

| Status

This regulation outlines performance
standards that must be met te work within
100 feet of a coastal or inland wetland and
within 200 feet of a river. It governs all work
involving the filling, dredging, or alteration of
wetlands, banks, land under water bodies,
waterways, land subject to flooding and
riverfront areas.

This act and regulations require federal
agencies to take into consideration the
effect that waler-relaled projects would
have on fish and wildlife, and to consult with
the U.S. Fish and Wildlife Service and the
state to develop measures to prevent,
mitigate, or compensate for project-related
losses to fish and wildlife,

implemented to meet the performance
standards in 310 CMR 10.21 through
10.60 to mimmize adverse effects to any
wetlands that could potentially be
impacted by the groundwater acticns.

implemented to minimize adverse effects
to fish and wildlife in any wetland areas.
Relevant federal and state agencies will

the effects of the response action on fish
and wildlife in wetlands in and around the
site.

The response action will be designed and

be contacted, if indicated, to help analyze

Applicable

Applicable

Requires federal agencies to minimize
potential harm to or within floodplains and
avoid the long- and short-term adverse
impacts with modifications to floodplains.
Appendix A requires that no remedial
alternatives adversely affect a floodplain if
another practicable alternative is available.
If no alternative is available, effects from
implementing the alternative must be
mitigated.

These requiraments will be complied with
if the response action will take place
within or affect a floodplain.

Floodplains

STATE — MassDEP
Wetland Protection
Act (MGL Ch. 131,
Section 40) and
regulations (310
CMR 10.00)

Governs work proposed within land subject
to flooding (100-year floodplain) and coastal
storm flow. Compensatory flood storage is
required for any loss of floodplain area.

Page 3 of 4
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|

These requirements will be complied with
if the response action will take place
within or affect a floodplain.

L

Applicable




Table 2-29
Location-Specific ARARs for LF-1 Groundwater Alternatives 5

AHPA Archaeological and Historic Preservation Act

ARAR applicable or relevant and appropriate requirement
ARPA Archaeological Resources Protection Act

CFR Code of Federal Reguiations

Ch., chapter

CMR Code of Massachusetfts Regulations

CWA Clean Water Act

EO Executive Order

MA Massachusetts

MassDEFP Massachusetts Department of Environmental Protection
MGL Massachusetts General Law

MHC Massachusetts Historic Commission

MMR Massachusetts Military Reservation

NAGPRA Native American Graves Protection and Repatriation Act
NHPA National Histaric Preservation Act

SHPO State Historic Preservation Officer

Usc United States Code

USCA United States Code, Annolated
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Table 2-30

Action-Specific ARARSs for LF-1 Groundwater Alternative 5

Pollution Control
Requlations (310
CMR 7.06, 7.08 -
7.10,7.14, and
7.18-7.24)

for air poliution control in the Commonwealth.
Potentially relevant sections include those
pertaining 10; visible emissions (7.06); dust,
odor, construction and demolition (7.09); and
noise (7.10). The regulations also contain air
pollutant emission standards for, among
other things, hazardous waste incinerators,
organic materials, and VOCs.

to meet the state requirements during response
activities. Site remedial work and water treatment
operations will be managed and performed in
accordance with these regulations. Air emissions
from the treatment systems will not be at a level
high enough to trigger the standards for hazardous
waste incinerators, organic materials, or VOCs.

- +Media.. irgrnents: i ‘be Tajer:to Attain Requirements T Status
Groundwater | FEDERAL - Thease regulations outline minimum program | Extracted groundwater will be treated to levels at or | Relevant
Underground and performance standards for underground | below the federal and state primary drinking water and
injection Control injection wells and prohibit any injection that | standards to ensure that discharges to the aqguifer Appropriate
Program (40 CFR may cause a violation of any primary drinking | via reinjection wells and/or infiltration galleries will
144-148) water regulation under 40 CFR 142 in the not cause any violation of drinking water standards
aquifer. This program has been delegated to | in the receiving aquifer. SPEIM will be conducted to \
i the state and takes effect through the state determine when groundwater contaminant levels :
f requirements listed below. are at of balow these standards. I
' B —_ —_— . g e — . . e | J— J—
Groundwater | STATE - MA ! These regulations prehibit the injection of Extracted groundwater wiit be treated to levels at or | Relevant
Underground Water | fluid containing any pollutant into below the federal and state primary drinking water and
Source Protection underground sources of drinking water where | standards to ensure that discharges to the aquifer Appropriate
(310 CMR 27.00 et | such pollutant will or is likely to cause a via reinjection wells and/or infiltration galleries will
seq.) violation of any state drinking water not cause any violation of drinking water standards
regulations under 310 CMR 22.00 or in the receiving aquifer. SPEIM will be conducted to
adversely affect the health of persons. determine when groundwater contaminant levels
are at or below these standards.
Air STATE - MA Air Establishes the standards and requirements | Dust, noise, and visible emissions wilt be managed Applicable
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Table 2-30
Action-Specific ARARs for LF-1 Groundwater Alternative 5
& “Status
Stormwater FEDERAL — CWA | Establishes requirements for stormwater If stormwater runoff associated with remedial action | Applicable
runoff NPDES discharges associated with construction construction, operation, and maintenance activities
Stormwater activities that create a land disturbance of discharges to a surface water body, including
Discharge equal to or greater than one acre of land. wetlands, and the area of disturbance is greater
Requirements (40 | The requirements include good construction | than one acre of land, it will be controlled in
CFR 122.26) management technigues; phasing of accordance with these requirements.
canstruction projects; minimal clearing; and
sediment, erosion, structural, and vegetative
controls to be implemented to mitigate
stormwater run-on and runoff,
Stormwater STATE — Requires that stormwater discharges If stormwater runoff associated with remedial action | Applicable
runaff Stormwater associated with consfruction activities be construction, aperation and maintenance activities
Discharge managed in accordance with the general discharges to a surface water body, including
Requirements {314 | permit conditions of 314 CMR 3.19 so as not | wetlands, and the area of disturbance is greater
CMR 3.04 and 314 ! to cause a violation of Massachusetts than one acre of land, it will be controlled in
CMR 3.19) surface water quality standards in the accordance with these requirements.
receiving surface water body (including
wetlands).
Stormwater STATE - Provides policies and guidance on complying | If stormwater runoff associated with remedial action | TBC
runoff Stormwater with the state’s stormwater discharge construction, operation and maintenance activities
Management requirements. discharges to a surface water body, including
Program Policy (18 wetlands, it will be controlled in accordance with this
November 1996) policy.
" Soil STATE — MA Provides guidance and best management Construction, operation, and maintenance of the TBC
Erosion and practices regarding erosion and sediment remedial system components will be performed in
Sediment Control control. accordance with this guidance as appropriate.
Guidelines for
Urban and
Suburban Areas
(May 2003)
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Table 2-30

Action-Specific ARARs for LF-1 Groundwater Aiternative 5

Hazardous
waste

waste

waste

Hazardous

'Hazardous

Requirements for
Generators of
Hazardous Waste
(310 CMR 30.300 -
30.305)

various methods, including the TCLP
method, or application of knowledge of
hazardous characteristics of the waste. If
waste is determined to be hazardous, it must
be managed in accordance with the
applicable Massachusetts generator
requirements, which require management in
accordance with 310 CMR 30.000 ef seq.

accordance with these requirements.

Page 3 of 4
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) ken:to Attaim“Rac!uframents - Status

FEDERAL — These reqmrements establish minimum Because Massachusetts has been authorized to run | Applicable
Subtitle C national standards that define the acceptable ; the RCRA base program, hazardous materials will
Standards for management of hazardous waste. be managed according to the state requirements
Owners and listed below.
Operators of |
Hazardous Waste ‘
Treatment, ! i
Storage, and | ]
Disposal Facilities ,
(40 CFR 264 et

_|seq.) e B - _—
FEDERAL ~ RCRA | These requirements identify the maximum Spent activated carbon, soil generated during well | Applicable
Subtitle C concentrations of contaminants at which the instaliations, groundwater samples and other
Standards for waste would be considered characieristically | potentially hazardous materials will be analyzed
Identification and hazardous waste. according to the TCLP. If TCLP results exceed the
Listing of standards in 261.24, the material will be disposed of
Hazardous Wastes off-site in a RCRA-permitted treatment, storage and
(40 CFR 261.24) disposal facility.
STATE - MA A generator of solid waste must determine If RCRA-characteristic hazardous wastes are Applicable
HWMR whether that waste is hazardous using generated, the material will be managed in




Table 2-30
Action-Specific ARARs for LF-1 Groundwater Alternative 5

—

on Requirements. | Status
: % . L e RS L BT PO . . -
Hazardous STATE - MA These requirements identify the maximum $pent activated carbon, soil generated during well Applicable
waste HWMR Standards | concentrations of contaminants at which the | installations, groundwater samples and other
for the Identification | waste would be considered characteristically | Potentially hazardous materials will be analyzed
and Listing of hazardous waste. according to the TCLP. If TCLP results exceed the
Hazardous Waste: standards in 261.24, the material will be disposed of
Toxicity off-site in a RCRA-permitted treatment, storage and
Characteristic (310 disposal facility.
i CMR 30.125) - B - N
ARAR applicable or relevant and appropriate reguirement RCRA Resource Conservation and Recovery Act
CFR Code of Federal Regulations SPEIM systern performance and ecological impact monitering
CMR Code of Massachusetts Regulations TBC to be considered [guidance]
CWA, Clean Water Act TCLP Toxicity Characteristic Leaching Procedure
HWMR Hazardous Waste Management Regulation VOGo volatile organic compound
MA Massachusetts
NPDES National Pollutant Discharge Elimination System
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Table 2-31
Present Value Calculation for LF-1 Source Area Operable Unit Alternative 2

Annual Discount |Total Present
Landfill | Periodic| Total Cost Factor |Value Costat| Calendar
Year | Monitorin Costs | {0% Discount) | {for 3.5%) 3.5% Year
O[3 526478 -1 % 52,647 1.0000{ $ 52,647 2006
1P 526471% $ 52647 0.9662) $ 50,866 2007
2[5 52647[%  -|% 52,647 093358 49,148 2008
| 3]s 526471(% -18 52647 | naotals T4vasa 2009
4185 5264719 -19% £2647 | 03871413 45876 2010
5/F 52647 % 281019 55,457 084201 § 46,693 2011
6l 5264719 -1 8 52,647 0.8135] § 42,828 2012
7|% 52647 % -3 52,647 0.7860] $ 41,380 2013
8[$ 52647189 -1% 52647 0.7594] § 39,980 2014
91 5264715 -13% 52,647 0.7337] & 38628 2015
10| $ 52647|% 28108 55,457 0.7088| § 39,314 2016
118 526471 % -1% 52,647 0.6849| § 36,060 2017
12| 528479 -19$ 52,647 0.6618| § 34,841 2018
1319 52647 | % -19% 92,647 0.6394| $ 33,662 2019
14{F 526471% -1$ 52,647 06178 % 32,524 2020
15/ 52647 1% 2810|593 55,457 05969 § 33,102 2021
16{$ 52647 1% -1 52647 0576713 30362 2022
171% 52647 § -1 9% 52,647 056721 % 29,335 2023
18] § 52647 | % -19 52,647 0.5384] $ 28,343 2024
191 52647 | % -1 % 52,647 0.5202| § 27,384 2025
TOTAL| $1,052,932 | § 8430]% 1,061,362 $ 780,458
Page 1 of 1



Table 2-32
Cost Estimate Basis for LF-1 Source Area Operable Unit Alternative 2

LANDFILL. MONITORING

Based on actual costs with engoing
monitoring at LF-1. Includes equipment,
personnel, laboratory analyses, [DM,
maintenance, data interpretation, and
reporting. Actual costs also include

ANNUAL COSTS overhead and support.

Visual Inspections 1 YR|& 2000|% 2000

Settlement Monitoring 1 YR]$ 29000| % 29000 via survey

Gas Probe Manitoring 10} SAMPY § 100 [ § 1,000 summa cannister for VOCs 2 samplers for 1 hour each sample
Air Monitoring/Analysis 10] SAMP| § 425 |8 4250 offsite analysis inciudes data validation

Reporting 1 YR|$ 5000[% 5000

Overhead and support casts are included
in the actual costs used to derive
TOTAL $ 41,250 monitoring costs.

TOTAL ESCALATED $ 52,847 |Based on actual costs from 2001

CERCLA 5-YEAR REPORTING

PERIODIC COSTS

Report Preparation and Report is part of a larger review of all
Submittal 1 EA{$ 2000 2,000 sources and systems at MMR.

e

OVERHEAD & SUPPQRT 580

TOTAL 3 2,580

TOTAL ESCALATED 3 2,810

Notes:

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
EA = each

IDM = investigation-derived material

MMR = Massachusetts Military Reservation

SAMP = sample

VOCs = volatile organic compounds

YR = year
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Table 2-33
Present Value Calculation for LF-1 Groundwater Operable Unit Alternative 5

resonty -
r.*{Valué Costaty Calenda
EANDUALG 10! - reMontiorngE fisfon iDiscaunt)fih Bry - 38%
O[$ 752687 |$ 354,129 % 1062387 | $2500000 % -8 4,669,204 1.0000] § 4,669,204
1|8 752687 | $ 354129 |§ 1062387 % -13 -1$5 2169204 0.9662] $ 2,095,849
203 752687 1% 354120(9§ 1,0623871% -1 % -1$ 2169204 0.9335[ § 2,024,976
3]$ 752687 (% 354129[% 10623879 18 -1% 2169204 09019] $ 1956497
Al$ 752687 |$ 3541295 10623871% -8 -1$ 2,189,204 0.8714| $ 1.890,336
5/ 752,687 [§ 318716(% 1,062,387 % -1% 2776 [$ 2,136,567 0.8420[ $ 1,798,832
6i$ 752687 [$ 318716|% 10623873 -1 3 -18 2133797  0.8135] 3 1,735,840
7|5 752687 % 318716]% 1,062,387 [ § -1 -1% 2133791  07880[§ 1677.140
8§ 752687 [$ 318716 (% 1062387 [§ -1% -18 21337911  07594[ & 1870424
‘9|3 75268718 s87161% 10623871 -1% -[$ 24337511 0FITIF 1SRG AIA
i0|$ /52687 [$ 286,845 |% 1,062,387 | $ -18 2778 |§  2,104.695 0.7089] § 1,192 058 | 2016
11]$ 752687 |9 286845|% 1062387 [$ -1 8 -1$% 2101919 06849l $ 1.439,700 2017
12|3 752687 |5 286845|% 1062387 |8 -1 8 -1% 2101919 0.6618] $ 1,391,015 2018
13]$ 752687 |$ 286845 [$ 1062387 |$ -1 $ -1% 2101919 0.6394] § 1,343,976 2019
14§ 752667 1% 286845 % 10623879 -1% -1% 2101919 0.6178] $ 1,298,527 2020
15|$ 752687 |$ 258,160 | $ 1,062,387 | § -1 % 2776 [$§ 2,076,011 0.5969] $ 1,239,151 2021
16]$ 752687 | 258160 | § 1,062,387 | § -1 5 -1$ 2073235 0.5767| $ 1,195,647 2022
1718 752687 [$ 258160 % 1062387 % -3 -18 2073235 0.5572] $ 1,156,214 2023
18]$ 752687 |$_ 258,160 | § 1,062,387 | § -18 -1$ 2073235 0.5384| § 1,116,149 2024
19{$ 752687 |$ 2581601 % 1062387 % -1 $ -|$ 2.073.235 0.5202| § 1,078,405 2025
201§ 752687 [§ 232344 |$ 1062387 |9 -1§ 2776 [§ 2,050,195 0.5026] $ 1,030,358 2026
218 752687 |$ 232344 |$ 1062387{% -1% -18 2047419 0.4856] § 994,167 2027
22]|$ 752687 | 232344 [$ 1062387 [$ -183 -1% 2047419 0.4692] $ 960,548 2028
23|§ 752687 1% 232344 | % 1,062,387 | % -18 -3 20474191  04533]| § 928065 2029
24|8 752687 |§ 232344 |5 1062387 (% -{§ -3 2047419 0.4380[ § 896,682 2030
25§ 752687 |$ 209110 [$ 1062387 | % -1% 2776 S 2,026,960 0.4231] $ 857,702 2031
| 26{%  3763441% 209110]% 531,194 |3 -18 -1$ 11168471 04088l §  456.527 2032
27]$ 376344 |$ 209110[$ 531,194 [$ E -1$ 1116647 0.3950{ $§ 441,089 2033
28]$ 376344 [§ _209110[$ 531,194 [ -18 -1§ 1116647 0.3817] 3 426173 2034
20§ 376344 |3 209110[% 531,194 [$ -1% -1$ 1116647 0.3887{ $ _ 411,761 2035
30[$ 3763443 188199 |$ 531194 [ $ -1$ 2776 |8  1.098512 0.3563] $  391.376 2036
3M|$ 376344 |$  188,199|§ 531,194 [$ -3 -1% 1095736 034423 377,186 2037
32|$ 376344 ($ 188,199 (% 531.194 [ $ -1 % -1$ 1095736 0.3326| $ _ 364,431 2038
333 376344|$ 188,193 (% 5311941 -18% -1% 1095736 0.3213| $ 352107 2039
345 376344 |$ 188,199|3% 531,194 [ § B -1$ 1095736 0.3105[ § 340,200 2040
35|§ 376344 (% 169379 % 531,194 |5 -5 2776 [§ _1.079.692 0.3000{ $ 323,883 2041
36| 376244 |3 169379|F 531,194 § -1 % -1§ 1,076,916 0.2898] § 312,126 2042
37| 5 -19 169379]$% -1% -3 -1§ 169,379 0.2800] § 47,431 2043
38( § -{$ 189379 § -19% -1% -3 169,379 0.2706] $ 45827 2044
39| 3 -8 163379 [% -1 % -1 -]1% 169,379 0.2614] $ 44278 2045
40[ § -[$ 189,379 % -15 -[$7217318 241552 0.2526] $ 61,009 2046
TOTAL|[ $ 23,709,651 [ $ 10,253,785 | § 33,465,197 | $ 2,500,000 | $91,605 | § 70,020,237 $43.847,504
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Table 2-34
Cost Estimate Basis for LF-1 Groundwater Operable Unit Alternative 5

S - ASSUMPTIONS = - - -
TREATMENT SYSTEM Q&M
ANNUAL COSTS
Hunter Avenue Treatment
System
Labor 1 YR|$ 20,000|% 20,000
Carbon 1 YR|$ 60900]|% 60,900
Sludge Disposal 1 YR| $ 200018 2,000
Well Maintenance MMWELL[$ 155001 % 15,500
Spare Parts 1| WELL| % 5200 % 5200
Utilities 1 YR|$ 512403 51240
3 samples/month; off-site analysis,
Analytical data management 36| SAMP] § 1501% 5400 includes data validation
SUBTOTAL 3 160,240
OVERHEAD & SUPPORT $ 46470
HA SYSTEM TOTAL $ 208,710
HA SYSTEM ESCALATED $ 227897
Existing LF-1 Treatment Actuals from 2004 include overhead and
System 1 YR|$ 476,000 | % 476,000 support Operating at current conditions
EXISTING TOTAL $ 476,000
EXISTING ESCALATED $ 524,790
ANNUAL GROUNDWATER MONITORING

ANNUAL COSTS

Based on actual costs under the LF-1 SPEIM

program. Includes equipment, personnel,

laboratory analyses, IDM, equipment

maintenance, data interpretation, and
Hydraulic Mcnitoring and reporting. Actual costs also include
Reporting overhead and support.
Existing Wellfield (EWO01-
EW05) 1 1s|$ 891,000{$ 891,000
Escalated-Existing $1,031,444

Annual hydraulic monitoring costs of new Assurne 4 new manitoring locations for
EW06 Well 1 LS| $ 26730[% 26730 extraction well and PME well new extraction well.
Escalated-EW06 Well $ 30,943

Overhead and support costs are included in

the actual costs used to derive monitoring
TOTAL T 817,730 costs.
TOTAL ESCALATED $ 1,062,387

Page 1 of 2



Table 2-

34

Cost Estimate Baslis for LF-1 Groundwater Operable Unit Alternative 5

COMMENTS - -

ASSUMPTIONS

Based on actual costs under the LF-1 SPEIM

program. Includes equipment, personnel,

laboratary analyses, IDM, equipment

maintenance, data interpretation, and
Chemical Monitoring and reporting. Actual costs alsg include
Reporting . overhead and support. )
Existing Wellfield (EWC1-
EW05} B 1] L5l $ 297000 | % 297,000 . N
Escalated-Existing i i — 1 |5 daais| -

1 I IAssume 4 now monitoring locatians for
EWDE Well + 151 % 85101 % B.910 Inew zalraction wel
Escalated-EW06 Well - |1 $ 10314 - B
TOTAL . $ 305810
|[TOTAL ESCALATED $ 354,129 |Actual casts escalated from 2003.
[ . CERCLA 5-YEAR REPORTING
PERIODIC COSTS
Report Preparation and Report is part of a larger review of alt
Submittal 1 EA| § 20001 % 2,000 sources and systems at MMR.
OVERHEAD & SUPPORT 3 580
TOTAL 5 2,580
TOTAL ESCALATED $ 27761
o ~ RESIDUAL RISK ASSESSMENT
DIRECT COSTS | S P
Repert Preparation and T
Submittal 11 EA|$ 50000(% 5G,000
OVERHEAD & SUPPORT | [ $ 14,500
TOTAL $ 64,500
TOTAL ESCALATED $ 69,397
BOURNE WATER PROVISION

Water Supply Cost 1 LS| $ 2,500,000 | $2,500,000 Based on 1.8 mgd provided by AFCEE
MNotes:

AFCEE = Air Force Center for Environmental Excellence

CERCLA = Comprehensive Enviranmental Response, Compensation, and Liability Act

EA = each

Ha = Hunter Avenue

IOM = investigatian-derived materials
LS = lump sum

mgd = milion gallens per day

MMR = Massachusetts Military Reservation
Q&M = operations and maintenance
PME = performance evaluation monitoring

SAMP = sample
SPEIM = system
YR = year

performance and ecological impact monitoring

Page 2 of 2
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COMMONWEALTH OF MASSACHUSETTS

EXECUTIVE OFFICE OF ENERGY & ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION
SOUTHEAST REGIONAL OFFICE

20 RIVERSIDE DRIVE, LAKEVILLE, MA 02347 508-946-2700

DEVAL L. PATRICK AN A, BOWLES
Governor Secretary
TIMOTHY F. MURRAY LAURIE BURT
Lieutenant Governor Commissioner

September 27, 2007

Mr. James T. Qwens IlI, Director RE: BOURNE—BWSC-4-0037

Office of Site Remediation and Restoration Massachusetts Military Reservation (MMR),
U.S. Environmental Protection Agency, Final Record of Decision for Landfill-1 Source
New England Office Area and Groundwater, Concurrence

One Congress Street, Suite 1100
Boston, MA 02114-2023

Dear Mr. Owens;

The Massachusetts Department of Environmental Protection (MassDEP) has received the
document entitled “Final Record of Decision for Landfill-1 Source Area and Groundwater *
(the “LF-1 ROD™), dated September 2007. The LF-1 ROD presents the selected remedy for a
portion of the LF-1 source area, specifically the 1970 cell, the Post-1970 Cell and the Kettle
Hole, and for the LF-1 groundwater, which was chosen in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). The northwest part of
the LF-1 source area (the 1947, 1951 and 1957 cells) will be addressed in a future decision
document. The U.S. Air Force is the lead agency for CERCLA remedial actions at the MMR.
The MassDEP concurs with the AFCEE’s selected remedies identified in the LF-1 ROD.

The LF-1 source area is a landfill that occupies approximately 100 acres on the MMR.
Wastes were disposed of in the landfill in five distinct cells that are designated by the
approximate last date of waste disposal in the cell and include: 1947 cell, 1951 cell, 1957 cell,
1970 cell and Post-1970 cell. Wastes that may have been disposed of at the landfill include
general refuse, fuel tank sludge, herbicides, solvents, transformer oils, fire extinguisher fluids,
small arms ammunition, paints, paint thinners, batteries, pesticides powder, hospital wastes,
municipal sewer sludge, coal fly ash, and possibly live ordnance. Dissolved contaminants
leached from some of the waste in the landfill into the underlying groundwater resulting in the
formation of the LF-1 groundwater plume. The LF-1 groundwater plume extends from the
landfill to Red Brook Harbor located to the west of the MMR. The primary contaminants in the
LF-1 plume are chlorinated solvents including tetrachtoroethene (PCE), trichloroethene (TCE),
and carbon tertrachloride (CCly). Other contaminants of concem (COCs) present in the LF-1

This informatian is available in alternate format. Call Donald M. Gomes, ADA Coordinalor at 617-556-1057. TDD Service - 1-800-208-2267.

DEP on the World Wide Web: bltp://www.mass.gov/dep
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plume to a lesser extent include 1.1.2,2- tetrachloroethane (TeCA), ethylene dibromide (EDB),
1, 4-dichlorobenzene (DCB) and vinyl chloride (VC). Perchlorate has also been detected
sporadically in groundwater within the LF-1 plume area. Although not a COC, the AFCEE has
agreed to monitor for perchlorite in the LF-1 plume to track concentrations and migration.

In 1993, the Department of Defense and the EPA, with concurrence from the MassDEP,
agreed to implement an interim remedy for the LF-1 source area. The interim remedy was
presented in the Record of [)ecision for Interim Remedial Action Main Base Landfill (AOC LF-]1)
Source Area Operable Unit (referred to as the Interim Record of Decision or IROD). The
interim remedy consisted of 1) downgradient groundwater monitoring of the Northwest Operable
Unit (NWOU) cells (1947, 1951, and 1957}, 2) construction of a landfill cover system on the
1970 cell, Post-1970 cell and th e Kettle Hole, and 3) post-closure monitoring for the 1970 cell,
Post-1970 cell and the Kettle Hole. The construction of the landfill cover system and associated
drainage system, gas vents. and the landfill perimeter fence was completed in 1995, A low-
permeability cap was placed on the 1970 cell, Post-1970 ccll and the Kettle Hole. The NWOU
cells were covered with native -oils,

In 1995, the Department of Defense and the EPA, with concurrence from the MassDEP,
agreed to implement an interim remedy for the LF-1 groundwater plume. The proposed LF-1
plume interim remedy consisiing of plume containment thicugh groundwater extraction,
treatment, and discharge was presented in the Final Record of Decision for Interim Action,
Containment of Seven Groundwater Plumes at Massachusetts Military Reservation, Cape Cod,
Massachuseits. The interim remedy for the LF-1 groundwater plume was implemented in
August 1999 and consisted of an extraction, treatment and infiltration system (ETI) consisting of
5 extraction wells, an infiltration trench and gallery, and a granular activated carbon {GAC)
treatment plant. The extraction wells were aligned across the plume to provide containment of
the plume at the western base boundary. Monitored natural attenuation (MNA) was selected as
the remedy for portions of the [.F-1 plume upgradient and downgradient of the base boundary
that were not captured by the LF-1 ETI system. An additional extraction well was installed in
2006 to tmprove mass capture along the southern boundary of the LF-1 plume. Groundwater use
within those areas impacted by the LF-1 plurne was restricted by institutional controls.

The Final LF-1 Source Area and Groundwater Feasibility Study (FS), issued in May 2006
as part of the IROD to ROD process, evaluated four responsc action alternatives for the LF-1
source area. Two alternatives were retained for further evatuation, 1) No Action (as required by
the National Contingency Planm). and 2) Status Quo with Institutional Controls. The AFCEE’s
preferred response action 1s Altemative 2. Under this aiternative, the existing landfill cover
system would be maintained. Site monitoring, settlement monitoring, gas vent monitoring, and
periodic maintenance would continue until 2025 (30 years after construction of the landfill cover
system in 1993). Institutional controls will be used to prevent or reduce human exposure to the
landfill wastes. This remedy only addresses the capped portion of the landfill. The final remedy
for the uncapped NWOU is st:ll being evaluated. The FS also evaluated eighteen remedial
alternatives for the 1.F-1 groundwater plume, ranging from a no-action scenario to numerous
alternatives invelving additional active remediation in several parts of the plume. Nine remedial
alternatives were retained for detailed analysis and evaluation, including a no-action scenario, a
long-term monitoring scenaric with 1Cs, a status quo scenario, and six remedial scenarios

2
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involving the installation of additional remedial components for portions of the plume that are
not currently being addressed by the existing LF-1 ETI system. The AFCEE issued a Proposed
Plan in December 2005, which identified Alternative 5 (Status Quo - continued operation and
monitoring of the existing ETI system (with the installation of a sixth extraction well along the
southern plume boundary) with institutional controls and the Bourne Water provision) as the
AFCEE’s preferred remedial altemnative.

The MassDEP concurs with the LF-1 ROD. The MassDEP's concurrence with the LF-1
ROD is based upon representations made to the MassDEP by the AFCEE and assumes that all
information provided is substantially complete and accurate. Without limitation, if the MassDEP
determines that any matertal omissions or misstatements exist, if new information becomes
available, or if conditions within the LF-1 source area and/or groundwater plume change, resulting
in potential or actual human exposure or threats to the environment, the MassDEP reserves its
authority under M.G.L. ¢. 21E, and the MCP, 310 CMR 40.0000 et seq., and any other applicable
law or regulation to require further response actions.

Please incorporate this letter into the Administrative Record for the LF-1 source arca and
groundwater plume. If you have any questions regarding this matter, please contact Leonard I.
Pinaud, Chief of Federal Facilities Remediation Section, at (508) 946-2871 or Millie Garcia-
Serrano, Deputy Regional Director of the Bureau of Waste Site Cleanup at (508) 946-2727.

Sincerely

Laurie Burt

Commissioner

Massachusetts Department of Environmental
Protection

LB/lip

LF-1 ROD Concurrence.doc

Cc: DEP - SERO
Attn: Gary S. Moran, Regional Director
Millie Garcia-Serrano, Deputy Regional Director
Leonard J. Pinaud, Chief Federal Facilities Remediation Section
David B. Ellis, Chief Solid Waste Management Section

Distributions: SERO
SMB
Plume Cleanup Team (IRP)
Boards of Selectmen
Boards of Health
Mark Begley, Environmental Management Commission
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MASSACHUSETTS MILITARY RESERVATION

AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE

IN RE:
PROPOSED PLAN FOR
LANDFILL 1 SQURCE AREA AND GROUNDWATER
and
CHEMICAL SPILL 23 GROUNDWATER

PUBLIC HEARING

Handy Hall
Cataumet United Methodist Church
1093 County Road
Cataumet, Massachusetts

HEARING OFFICER: Douglas Karson, AFCEE

Thursday, July 20, 2006
6:00 p.m.

—— T ———————rfy i Ao i B M ey e A R o L S e S N A A A S -

Carel P. Tinkham
Professional Court Reporter
321 Head of the Bay Road
Buzzards Bay, MA 02532
caroltinkham@gmail.com
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Katherinsg <rwslskl - Jacchs Engineering
Leonar:d Fors.d - Massachusetts [CEF

Panl YMeroremerzaolt - EPA

Caral P Tinkham
1308y 739-9162




PROCEEDINGS

MR. KARSON: The cfficial record is now
open. We are starting the public hearing for the
Proposed Plan for Landfill 1 3%ource Area and
Groundwater and Chemical Spill 23 Groundwater, Fact
Sheet 200€-0C1, June 2006. My name is Douglas
Karson, Community Involvement Lead for the
Installatior Restgration Frogram at the
Massachusetts Military Reservation. 1 am the
hearing officer for tonight.

The flcoor is now open for public comment.
Are there any comments tc be offered at this time?

[No response.!

M. KARSON: Seeing that there are nc
comments tenight, I shall now close the public
hearing for the Proposed Plan for Landfill 1 Zource
Area and Groundwater and Chemical Spill 23
Groundwater, Fact Sheet 2006-~01, June, 2006. The
record is now closed. Thank you for coming and have
a good evening.

[Whereupon, this matter adjourned.]

Carol P. Tinkham
{508} 7599162
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I, Carcl P. Tinkkar, a Professicnal

Coirt Seporigr ars dotary Pablic in ard for the

Commonwes L th

Fandy Hall on

~f Massachusetts, do hereky certify that the
nelriot represents a ¢owpletes, trus and
srecziveion of my audiographic recordings

ker In the marcsr of Massachusetts M.lirtary Reservation
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TOWN OF BOURNE

BOARD OF HEALTH e TR
24 Perry Avenue it ning ),
Buzzards Bay, MA 02532 = e

Health Agent

BOURNE BOARD OF HEALTH --- WELL REGULATIONS

Pursuant to Chapter 111, Section 31 of the Massachusetts General Laws, the Bourne Board of
Health, at its regular meeting on September 24, 2003, voted to amend the well regulation
originally adopted on February 23, 2000, as follows:

;.1

1.0 Purpose and Authority

These regulations are intended to protect the public health and general welfare by ensuring
that private wells are constructed in a manner which will protect the quality of the groundwater
derived from private wells. These regulations are promulgated under Massachusetts General
Laws, Chapter 111, Section 31 and supersede all previous regulations adopted by the Board of
Health relative to construction of private well.’

2.0 Definitions

Agent: Any person designated and authorized by the Bourne Board of Health to execute these
regulations. The agent shall have all the authority of the appointing Board and shall be directly
responsible to the Board and under its direction and control.

Applicant: Any person who intends to have a private well constructed.

Aquifer: A water bearing geologic formation, group of formations, or part of a formation that
contains sufficient saturated permeable material to yield significant quantities of water to wells
and springs. :

Agricultural land: Refers to agricultural and horticultural use land as defined in Massachusetts
General Laws, Chapter 61A, as follows: ’

Land shall be deemed to be in agricultural use when primarily and directly used in raising
animals, including, but not limited to, dairy cattle, beef cattle, poultry, sheep, swine, horses,
ponies, mules, goats, bees and fur-bearing animals, for the purpose of selling such animals or a
product derived from such animals in the regular course of business; or when primarily and
directly used in a related manner which is incidental thereto and represents a customary and
necessary use in raising such animals and preparing them or the products derived therefrom for
market,

Land shall be deemed to be in horticultural use when primarily and directly used in raising
fruits, vegetables, berries, nuts and other foods for human consumption, feed for animals,
tobacco, flowers, sod, trees, nursery or greenhouse products, and ornamental plants and shrubs for
the purpose of selling such products in the regular course of business; or when primarily and
directly used in raising forest products under a program certified by the state forester to be a
planned program to improve the quantity and quality of a continuous crop for the purpose of
selling such products in the regular course of business; or when primarily and directly used ina



related manner which is incidental thereto and represents a customary and necessary use in
raising such products and preparing them for market.

Bentonite Grout: A mixture of bentonite (API Standard 13A) and water in a ratio of not less than
one pound of bentonite per gallon of water.

Casing: Impervious durable pipe placed in a boring to prevent the walls from caving and to serve
as a vertical conduit for water in 2 well.

Centified Laboratory: Any laboratory currently certified by the Department of Environmental
Protection for drinking water analyais.

Imgation Well: Well used for the sole purpose of watering or irrigation. These shall not be
cormected at any point in time 10 a dwelling or a building unless they meet the requirements of a
Private Drinking Water Well ind have the Board's written approval.

Person: An individual, corporation, asseciation, trust, or partnership.

Potable Water Supply: A water supply of sufficient quantity and pressure to meet the needs of
the occupants of the dwelling, lot or building, cornected with a public water supply or with any
other source that the Board of agent has determined, by requiring the water to be tested, does not
endanger the health of any potential user and is fit for hurnan consumption.

Private Well: Any dug, driven, or drilled hole, with a depth greater than its largest surface
diameter developed to supply water intended and/or used for human consumption and not subject

to regulation by 310 CMR. 22.00.

Pumping Test: A procedure used to determine the characteristics of a well and adjacent aquifer
by installing and operating a pump.

Registered Well Driller: Any person registered with the Department of Environmental
Management/Office of Water Resources to dig or drill wells in the Commonwealth of

Massachusetts.
Static Water Level: The level of water in a well under non-pumping conditions,

3.0 WELL CONSTRUCTION PERMIT .

The property owner or his designated representative shall obtain a permit from the Board of
Health prior to the commencement of construction of a private well,

Each permit application to construct a well shall include the following:

1) the property owner's name and address, and mailing address, if different.

2) the well driller's name and proof of valid state registration

3) a plan with a specified scale, signed by a registered surveyor or engineer, showing the
location of the proposed well in relation to existing structures, with setbacks to any existing
leaching facilities, septic tanks, cesspools. Said plan is also to include lot lines, roadways,
underground storage tanks, surface and subsurface drains, landfills within 400 feet, and any
agricultural use Jand which may contain the storage of animal waste.

4) a permit fee of $20.00
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Each permit shall expire one year from the date of issuance unless revoked. Well construction
permits are not transferable.

4.0 WATER SUPPLY CERTIFICATE

The issuance of 2 Water Supply Certificate by the Board of Health shall certify that the private
well may be used as a drinking water supply. A Water Supply Certificate must be issued for the
use of a private well prior the issuance of an occupancy permit for any new structure, or for the
continued occupancy of an existing structure when a replacement well is installed.

The following shall be submitted to the Board of Health to obtain a Water Supply Certificate:

1) a well construction permit

2} a copy of the Water Well Completion Report, as required by the DEM Office of Water
Resources (313 CMR 3.00)

3) a copy of the Pumping Test Report required pursuant to Section 6 of these regulations
4) a copy of the Water Quality Report required pursuant to Section 7 of these regulations.

5.0 WELL LOCATION AND SETBACK REQUIREMENTS

In establishing the location of a new well, the design engineer and/or well drill shall identify in
writing on the plan as known sources of potential contamination (e.g. agricuitural fields, animal
feed lots, active or closed landfills, any establishments handling hazardous materials within 400
feet of the proposed well.

The following minimum lateral distances from potential contamination sources shall apply:

Potential Source of Contamination Minimum Lateral Distance(feet)
leaching facility, cesspool 100
septic tank 50
sewer line 50
property line 25
public or private way, common drive 25
active or clased landfill 400
hazardous waste spill site 400
underground storage tank(outside dwelling) 200
stable/ manure storage 160
storm drains, leaching catch basins 50
dwelling unit 25

2) No well will be allowed to be constructed, for human consumption or irrigation, if its
placement is known to be over a know plume of contamination or in the direct path of an
advancing plume of contamination.

3) No well, private or public, will be allowed to be constructed, for human consumption, if
its placement is hydraulically down-gradient of the Bourne Integrated Solid Waste



Management Facility consisting of approximately 103 acres located at 201 MacArthur
Boulevard, Bourne, as delineated on the Town of Bourne Assessor’s maps as map 28, parcel
13 and map 32, parcel 9. Said down-gradient area shall be delineated by the particle
tracking maps created by the United States Geolagical Survey (USGS) on file with the
Board of Health office.

4) The Board of Health reserves the right to impose minimum lateral distance requirements from
other potential sources of contamination not listed above. The Board of Health may grant a
variance fo the mimimum lareral distance requirements. See Section 11 on Variances.

6. WATER QUANTITY REQUIREMENTS :

The applicant shall submit to the Board for review and approval a Pumping Test Report. The
Pumping Test Report shall include the name and address of the well owner, well location
referenced to at least two permanent structures or landmarks, date the pumping test was
performed, depth at which the pump was set for the test, location for the discharge line, static -
water level immediately before pumping commenced, discharge rate and, if applicable, the time
the discharge rate changed, pumping water levels and respective times after pumping
commenced, maximum drawdown during the test, duration of the test, including both the
pumping time and the recovery time during which measurements were taken, recovery water
levels and respective times afier cessation of pumping, and reference point for all measurements.
In order to demonstrate the capacity of the well to provide the Required Volume of water, a
pumping test shall be conducted in the following manner:

1) The volume of water necessary to support the household's daily need shall be determined
using the following equation:(number of bedrooms plus one bedroom) x (110 gallons per
bedroom) x (a safety factor of 2) = number of gallons needed daily.

2) The storage capacity of the well shall be detennined using the measured static water level »
and the depth and radius of the drillhole or casing.

3) The Required Volume shall be calculated by adding the volumes of water in (1) and (2)
above. It is this velume of water that must be pumped from the well within a 24 hour period. "
The pumping test may be performed at whatever rate is desired. Foliowing the pumping test, the
water level in the well must be shown to recover to within eighty-five (85) percent of the
prepumped static water level within a twenty-four (24) hour period. ’

7.0 WATER QUALITY TESTING REQUIREMENTS .

After the well has been completed and disinfected, and prior to using it as a drinking water
supply, a water quality test shall be conducted.

A water sample shall be collected either after purging three well volumes or following the
stabilization of the pH, temperatur: and specific conductance in the pumped well. the water
sample to be tested shall be collected at the pump discharge or from a disinfected tap in the pump
discharge line. In no event shall a water treatment device be installed prior to sampling.

The water quality test, utilizing ar applicable US EPA approved method for drinking water
testing shall be conducted by an EPA or Massachusetts certified laboratory and shall include



analysis for the following parameters and the results shall not exceed Massachusetts drinking
water standards for public water supplies:

Ammonia Manganese

Chlorine Nitrate

Coliform Bacteria Nitrite

Color Qdor

Conductivity pH

Copper Potassium

Hardness Sodium

Iron Sulfate

Lead ' Total Dissolved Solids
Magnesium N Zinc

A copy of the certified laboratory's test results must be submitted to the Board of Health., The
report should include the name of the individual who performed the sampling and where in the
system the sample was obtained.

The Board of Health reserves the right to require retesting of the above parameters, or testing for
additional parameters when, in the opinion of the Board, it is necessary due to local conditions or
for the protection of the public health, safety, and welfare, All costs and laboratory arrangements
for the water testing are the responsibility of the applicant.

The Board recommends that testing for coliform, nitrites, nitrates, and lead be conducted annually
and that testing for all other compounds be done every ten years or sooner if there are compelling
reasons.

8. WELL CONSTRUCTION REQUIREMENTS

Pursuant to 313 CMR 3.0, no person in the business of digging or drilling shall construct a well
unless registered with the Department of Environmental Management/Office of Water Resources.

A physical connection is not permitted between a water supply which satisfies the requirements
of these regulations and another water supply thai does not meet the requirements of these
regulations without prior approval of the Board.

All private water supply weils shall be designed such that the materials used for the permanent
construction are durable in the specific hydrogeologic environment that occurs at the well site.
No unsealed opening will be left around the well that could conduct surface water or
contaminated groundwater vertically to the intake portion of the well or transfer water from one
formation to another. During any time that the well in unattended, the contractor shall secure the
well in a way as to prevent either tampering with the well or the introduction of foreign material
into the well.

All water used for drilling, well development, or to mix a drilling fluid shall be obtained from a
source which will not result in contamination of the well or the water bearing zones penetrated by
the well. All drilling fluids shall be non-toxic.

The construction of injection wells for liquid waste disposal shall be prohibited.
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9. DISINFECTION

All private wells shall be disinfected following construction, rehabilitation, and well or pump
repair before the well is placed in service. The well shall be pumped to waste until the water is
clear as possible. Thereafter, the well and the pumping equipment shall be disinfected with a
solution containing at least 50 parts per million of chlorine. The well shall remain in contact with
the chlorine solutton for a mnimum of 24 hours (DEP reg stated two hours) before the well is
pumped to waste and the water is found to be free of chlorine.

10. DECOMMISSIONING REQUIREMENTS z

Abandoned wells, test holes, and borings shall be decommissioned so as to prevent the well,
including the annular space outside the casing, from being a channe] allowing the vertical
movement of water. A Certificate of Destruction shall be issued and kept on file by the Board of

Health.

Abandoned wells, test holes, or bonings shall be either sezled with non-hazardous, impervious

matenials which shall be permanently in place with all exposed casing materials, pumping .
equipment, and distribution lines removed with the excavation returned to the existing grade of

the surrounding land or sealed with a welded cap so as to prevent surface water or contarninants

from entering the well.

The following information shall be submitted with each well destruction application, prior to
issuance of a well destruction permit:

The location of the well to be destroyed showr. on a plot plan, the design and construction of
the well to be destroyed, and a written statement from the property owner that the well
is abandoned. ]

Within 30 days after the destruction of any well, the well driller shall submit to the Board of
Health a report containing the following information:

The date of destruction of the well, the name and address of the owner of the well, the address
of the property served, the method of sealing and materials used, and the pt;:rsonfpersohs sealing

the well,

The well driller shall sign this report and this report will constitute a statement of compliance
with all requirements of these regulations. This signed report will satisfy the requirements of the

Certificate of Destruction.

11. VARIANCES

The Board may grant a variance to the applicatior: of these regulations with respect to any
particular case when, in its opinion, the enforcement thereof would do manifest injustice, and the
applicant has proven that the same degree of public health and environmental protection required
under these regulations ¢an be achieved without strict application of a particular provision.

Variance requests shall be in writing to the Board and shall include all the information/reasons
and proposed measures necessary to assure the protection of the public health and environment.



Notice of the hearing shall be given by the applicant at least 10 days prior to the hearing date by
certified mail to all abutters of the property upon which the private well is to be located. The
variance request will appear on the agenda of the next regularly scheduled meeting of the Board.
Any grant or denial of a variance shall be in writing and shall contain a brief staternent of the
variance sought and the reasons thereof.

12. PENALTIES

Any person who violates any provision of these regulations, or who fails to comply with any

Order by the Board, for which a penalty is not otherwise provided in any of the General Laws
shall be subject to a fine of not less than $25.00 nor more than $250.00. Each day’s failure to
comply with an Order shall constitute a separate violation.

13. SEVERABILITY

If any provision of this regulation is declared invalid by a court of competent jurisdiction, such
invalidity shall not affect any remaining provisions of this regulation. Any part of these
regulations subsequently invalidated by a new state law or modification of an existing state law
shal] automatically be brought into conformity with the new or amended law and shall be deemed
e be effective immediately.

14. DISCLAIMER

The issuance of a well permit shall not be construed as a guarantee by the Board of its agents that
the water system will function satisfactorily nor that the water supply will be of sufficient quality
or quantity for its intended use.

Bourne Board of Health,

Steven A. MacNally, Chairman
Michael S. Giancola, Vice-Chairman
Bob Collett, Secretary

Joseph Gordon

Galon Barlow, Jr.

Effective date: April 13, 2000

Amended date: September 24, 2003 Amended by,
Steven A. MacNally, Chairman
Joseph Gordon, Vice-Chairmnan

Kathleen Peterson, Secretary
Donald Ulitti
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Falmouth Board of Health

Water Well Regulations

Purpose

The Falmouth Board of Health recognizes that certain areas of the groundwater aquifer
beneath Falmouth have been contaminated by activities associated with the
Massachusetts Military Rescrvation and others, and that not all areas of groundwater
comtamination have been identified. There are risks associated with exposure to these
contaminants through direct ingestion, dermal contact, inhalation, irrigation of foed
crops, or watering of animals that are later to be consumed.

In order to protect the public from exposure to potentially contaminated groundwater, the
Falmouth Board of Health adopts the following regulations for the permitting, installation
and use of water wells, under the authority of Massachusetts General Laws Chapter 111,
Section 30.

The testing requirements herein refiect prudent means of minimizing, but not eliminating
the risk from exposure to groundwater contamination. Persons withdrawing water for
drioking or irrigation are encouraged to stay informed about newly identified
contaminants that may be contained in the proundwater they use, and to exercise
prudence in all aspects of water withdrawal

Section 1. Definitions:

A. Drinking Water Well - Any private source of groundwater for burman use, including
but not limited to, a source approved for such by the Falmouth Board of Health or
Massachusetts Departinent of Enviroumental Protection (DEP) in accordance with MGL
11 sec 122A or 310 CMR 22.00.

B. Trrigation Well - Any water supply well not approved as a drmking water supply used
for the watering of plamts and hivestock or for commercial or industrial use.

C. Monitoring Well -~ A well installed for the expressed purpose of monitoring water

quality or water level In an arca. Excluded fiom these requirements arc wells less than
twenty feet deep used for purposes of determining groundwater elevations associated

TrTary 2 ac
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with the installation of a. septic system and which arc removed at the time of septic
system installation or whea they are no longer needed.

D. Voiatile Organic Compounds - The class of organic compounds detected and
quantified using United States Environmental Protection Agency (EPA) Methods 502.2,
502.4, 624.0, and 625 and 504 (modificd for the apalysis of Ethylene Dibromide (EBD)
to a detection limits of 0.072 ug/l or 2.0 parts per billion).

Section 2. Permits Required:

A permit from the Board of Health shall be required for the mstallation and use of all
wells, mcluding Drmking Water Wells, Iimigation Wells, and Monitoring Weils within
the Town of Falmouth. A permit granted under these regulations will that is not exercised
within one year may be renewed annually for up to two additional years.

A) Drinkmg Water Well - A permit appilication for a Drinking Water Well shall include:
a plan of the Jot on which the Drinking Water Well is to be located showing the location
of anry septic systems within 150 ft of the proposed well, the lecation of the house or any
permanent structures (existing or proposed), and a description of the proposed well that
includes the location, construction material, anticipated depth of the well, and the
maximumm anticipated withdrawal rate in gallons per minute. The application shall also
include proof that all abutters within 100 feet of the property line have been notified by
receipted mail using 2 form of letter approved by the Board of Health. In the case of new
construction, well location and description may be shown on the same plan submitted
under the requirements for the Board of Health approval of the septic system.
Replacement of a Drinking Water Well within 5 feet of the original location shall not
require a permit under these regulations.

B) Imigation Weil - A permit application for an Irrigation Well shail include a plan of the
lot on which the Irrigation Well is to be located that shows the location of any septic
systems or water supply wells within 150 ft of the proposed Irrigation Well, the location
of the house or any permanent structure(s) (existing or proposed), and a description of the
proposed well that includes the location, construction material, anticipated depth of the
well, an the maximum anticipated withdrawal rate in gallons per minute and all proposed
faucets and discharge points. This permit does not relieve the applicant from bemg
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required to secure any and all additional permits that may be required by the State under
the Water Management Act or anry other pertinent regulation.

C} Monitoring Weil - A permit for a Monitoring Well shail include an exact location at
which the Monitoring Well is to be located in degrees latitude and longitude, a
description of the Monitoring Well that includes the construction material and depth, a
statement of purpose for which the Monitoring Well is being installed and its proposed
length of service. The name, address, and telephone number of a contact person shall be
included in the application. Permits for monitoring wells shalt be granted for a period
requested or any period deemed appropriate by the Board of Heatth.

Section 3. Requirements for ase.

A. Drinking Water Wells - Al Drimking Water Wells shail be located: 1) to maintain a
minimurn lateral distance from the well to the nearest septic system of 100 £., 2) t0
provide minimum risk of exposure to contamination from amy known or suspected
source, and 3} so that they do not infringe upon the ability of adjacent property owners to
locate septic systems. No Drinking Water Well shaill be physically connected with a
public water supply line. A Drinking Water Well must tested for coliform, nitrate~
nitrogen, and volatile organic compounds and found to be within potable water Limits as
defined m 31¢ CMR 22.000 Drinking Water Regulations and must not exceed the
Commonwealth of Massachusetts' Maximum Contaminant Levels. The Board of Health,
by this regulation reserves the right to require more extensive testing in areas of known or
suspected contamination. A Drinking Water Well shall not be used until an as-built plan
and the resuits of all required testing have been submitted and approved by the Board of
Health.

B) Immigation Wells - Imigation Wells shall be located: 1) to maintain a minimum lateral
distance from the well to the nearest septic system of 50 f}, 2) a2 minimum of 50 ft. froma
lot line, and 3) to provide minimum risk of exposure to contamination from any known ot
suspected source. No irrigation weill shall be physically cross-connected with the
plumbing of either a drinking water well or 2 public-water supply line. All irrigation well
spigots shall be placarded with a notice that reads "lirigation Well - Not for Drinking
Water Parposes”. Spigots for Trrigation Wells shall pot be attached to a residence. An
Lrrigation Well shall not be used until: 1) an as-built plan and the results of all required
testing have been submitted and approved by the Board of Health, and 2) A notice of the
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existence snd location of an mrigation well sball be recorded with the Barnstable County
Registry of Deeds. In areas of known or suspected conlammnation, such as exist in certain
areas near the Massachusetts Military Rescrvation, initial tests of Irrigation Wells for
volatile organic compounds shall be required prior to use. Imigation Wells must not
exceed the Maximum Contaminam Levels set forth in 310 CMR 22.00 for volatile
organic corapounds referred to in section 1D.

C) Monitoring Wells - All Monitoring Wells shall have a locking cap or other device or
structure to prevent unlawful use or cotry. Caps shall be securc at all times when the weli
is not in use.

Section 4. Conversion of Irrigation Wells:

Water from an Irrigation Well shall not be used as a drinking water well umil it is
demonstrated that: 1) the water mcets ajl the requirements of potability {Section 34) ; 2)
the well meets all the requirements of a Drinking Water Weli relative 1o setbacks from
septic systerns and other potential sources of contamination; 3) the use of a well for such
purposes shall not infringe upon the nghts of all adjacent property owners to construct or
replace their septic systems, and; 4) the well is permitted as & Drinking Water Well.

Section 5. Abandooment of Wells

A) Drinking Water Wells - A Dunking Water Well may be abandoned by: 1)
Downgrading it to the olassification of an Irrigation Well, or 2) Permanently taking it out
of service by disconnecting it from the residential drinking water system and sealing it
with concrete followed by notice and inspection by the Falmouth Board of Health.
Downgrading a Drinking Water Well to an Irrigation Well requires that the well meet all
the requircments denoted in Section 3 B._(Trrigation Wells).

B) Iirigation Well - An Irrigation Well may be abandoned by filling the entire pipe
volume with concrete, followed by a notice and inspection by the Falmouth Board of
Health and recording said abandonment with the Registry of Deeds.

as
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C) Monitoring Well - A Monitoring Well may be abandoned by filling the eptire pipe
volame with concrete, followed by a notice and mspection by the Falmouth Board of
Health, or removal of the cntire length of pipe from the ground.

Section 6. Enforcement
This regulation will be enforced by the Board of Health under the authority granted it
under MGL Chapter 111, Section 30.

These regulations are adopled on September 13, 1999 al become effective on the
date of publication:

VWi,

Dr. Albert Price, Chairman

QBM Clrasne

Robert Chausse

Georgd Heufe

Arthur Vidal TTIT

Uoblen (g fibecy

John Waterbury
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