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DECLARATION FOR THE RECORD OF DECISION

Coakley Landfill
North Hampton, New Hampshire

STATEMENT OF PURPOSE

This decision document sets forth the selected remedy for
Operable Unit-2 Management of Migration, for the Coakley Landfill
Site in North Hampton, New Hampshire. The selected remedy was
developed in accordance with the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act of
1986, and to the extent practicable, the National 0il and
Hazardous Substances Contingency Plan (NCP), 40 CFR Part 300 et
seq., as amended. The Region I Administrator has been delegated
the authority to approve this Record of Decision.

The State of New Hampshire has concurred on the selected remedy.

STATEMENT OF BASIS

This decision is based on the Administrative Record which has
been developed in accordance with Section 113 (k) of CERCLA and
which is available for public review at the North Hampton Public
Library in North Hampton, New Hampshire and at the Region I Waste
Management Division Records Center in Boston, Massachusetts. The
Administrative Record Index (Appendix E to the ROD) identifies
each of the items comprising the Administrative Record upon which
the selection of the remedial action is based.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this
Site, if not addressed by implementing the response action
selected in this ROD, may present an imminent and substantial
endangerment to the public health or welfare or to the
environment.

DESCRIPTION OF THE SELECTED REMEDY

This ROD sets forth the selected remedy for the second operable
unit (OU-2) at the Coakley Landfill Site, which addresses
management of migration to meet off site cleanup levels for the
groundwater from the landfill. A first ROD addressed the source
control remedy. The source control operable unit one consists of
a multi-task remedy which included capping the landfill and
extraction and treatment of the landfill groundwater and gases.



The remedial measures irncluded in the remedy will restore the
aquifer to drinking water quality by allowing natural attenuation
of the contaminated groundwater, and will eliminate threats posed
by the future ingestion of the contaminated groundwater by
implementing controls restricting the use of the groundwater.

The major components of the selected remedy include:

| institutional controls (such as deed restrictions)
to prevent use of contaminated groundwater;

n natural attenuation for the contaminated
groundwater plume; and

] groundwater monitoring.

DECT.ARATION

The selected remedy is protective of human health and the
environment, attains Federal and State requirements that are
applicable or relevant and appropriate for this remedial action
and is cost-effective. The overall remedy satisfies the
statutory preference for remedies that utilize treatment as a
principal element to reduce the toxicity, mobility, or volume of
hazardous substances. In addition, this remedy utilizes
permanent solutions and alternative treatment technologies to the
maximum extent practicable.

As this remedy will result in hazardous substances remaining on
site above health-based levels, a review will be conducted within
five years after commencement of remedial action to ensure that
the remedy continues to provide adequate protection of human
health and the environment.
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Date John P. DeVillars
Regional Administrator
EPA -~ Region I
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ROD DECISION SUMMARY

September 1994

SITE NAME, LOCATION AND DESCRIPTION
General Description

The Coakley Landfill Site (the Site) is situated on
approximately 100 acres lccated within the Towns of Greenland
and North Hampton, Rockingham County, New Hampshire (Appendix
A, Figure 1). The actual landfill area covers approximately
27 acres of this property. The Site located about 400 to 800
feet west of Lafayette Road (U.S.Route 1), directly south of
Breakfast Hill Road, and about 2.5 miles northeast of the
center of the Town of North Hampton. Vehicles access the Site
through an entrance gate located on Breakfast Hill Road,
approximately 600 feet northwest of the intersection of
Lafayette and Breakfast Hill Roads. The Greenland-Rye town
line forms a major portion of the eastern boundary of the
Site. A more detailed Site map is shown on Appendix A, Figure
2. There is a more complete description of the Site in the
Remedial Investigation and Feasibility Study (RI/FS) in Volume
1, Section 1, Pages 1-3 to 1-9.

Breakfast Hill Road forms the northern boundary of the Site.
Privately owned properties border the Site to the west and
north and include both farmland and undeveloped woodlands and
wetlands. Properties abutting east and south of the Site are
generally commercial or residential. The Rye Landfill, which
was closed in 1987, abuts the Site directly to the northeast.
The Lafayette Terrace housing development is directly
southeast of the Site. The Granite Post Green Mobile Home
Park lies approximately 500 feet to the south of the Site,
west of Lafayette Terrace. The Boston & Maine Railroad, which
runs north-south, forms the western border of the southern
half of the Site.

The landfill is situated within the southernmost portion of
the Site, almost completely within the Town of North Hampton.
The Coakley Landfill covers approximately 27 acres,
constituting the major portion of the southern section of the
Site. Generally rectangular in shape, with an average width
of approximately 900 feet and an average length of
approximately 1,300 feet, the landfill extends to the western,
southern, and eastern boundaries in the south direction.



The landfill forms a hill rising approximately 10 to 60 feet
above the surrounding area. At 1its highest point the
elevation is about 137 feet above mean sea level. Ground
surface in the 1landfill area originally sloped gently
westward. The landfill now forms a prominent raised plateau
in that area, with a Generally flat upper surface. The
landfill has moderately steep slopes along its western,
eastern, and southern sides, and a gentle slope along the
northern side.

Fine, sandy soil and a crushed aggregate of variable thickness
covers most of the 1landfill, and vegetative cover is
intermittent and sparse. Along the top of the northern and
western slopes, some incinerator residue is visible in banks
where wind and water action apparently removed the sand cover.
A drainage ditch bounds the southern and western sides of the
landfill, channeling surface water runoff into a wetland area
situated immediately to the north-northwest of the landfill.
The wetland area generally extends from the northwest corner
of the landfill area, aleng both sides of the B&M Railroad, to
a2 point approximately 500 feet south of Breakfast Hill Road,
The margins of the wetlands adjacent to the landfill have been
partially filled with rock removed from the quarry and some
native sand and gravel. Wetlands west of the railroad track
drain both north and south. The landfill is located on a
subregional drainage divide and contributes runoff in a
generally radial pattern into the watersheds of four nearby
streams west of the Site: Little River, Berry’s Brook, North
Brook, and Bailey Brook (Appendix A, Figure 2).

Natural resources in the area include the agricultural lands,
wocdlands, and wetlands which surround the Site. Surface
water bodies feed the wetland area. The groundwater is
available in aquifers formed by water saturated portions of
sand and gravel deposits and in fractured bedrock. Sand and
gravel deposits are found throughout the Site. Some bedrock
outcrops were mined for crushed aggregate in a quarry
operation. It is reasonable to expect that wetland and stream
areas receive some hunting and fishing activity. This is
considered minor recreational use. There is also occasional
use of all-terrain recreational vehicles on and around the
Site.

Geologic Characteristics

Portions of the landfill lie directly on fractured bedrock of
the Rye Formation or on an undetermined thickness of
unconsolidated sediments of the Pleistocene age. Bedrock
consists of deformed igneous and metamorphic metasediments of
the Precambrian tec Ordovician Age intruded locally by
pegmitites of the Hillsboro plutonic series.
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on site drilling and georzhysical work indicated the bedrock
surface is irregular and acpears to form a northeast/southwest
ridge beneath the landfill.

surficial geology in the Site vicinity varies from ice contact
sand and gravel depcsit on the easterly side of the landfill
to marine sandy silt on the westerly side. Ice contact
deposits also appear to overlie the marine sediments on the
northeastern side of the landfill.

The overburden materials on site vary in thickness from three
feet to almost fifty feet and grade from highly permeable
sands and gravels to stiff, low permeability sandy silt.

Eydrogeological Characteristics

The generalized groundwater hydraulics of the Coakley Landfill
Site are presented in Appendix A, Figure 3. Both the
direction and magnitude of the hydraulic gradients appears to
be similar in the overburden and bedrock units. 1In addition,
the data suggest that the overburden is recharging bedrock
over the topographic high area east of the Coakley Landfill,
and that bedrock is discharging into the overburden in the
wetlands area.

The primary directions of groundwater flow from the Coakley
Landfill are southwest, west and northwest toward the
wetlands. In the wetlands, an east to west groundwater divide
directly west of the landfill causes groundwater to flow south
toward North Road and presumably north toward Breakfast Hill
Road. Residential and commercial pumping, occurring prior to
the installation of public water supplies, altered the natural
hydraulic system. EPA considers this pumping to be the
primary reason for contaminant migration south, east, and
northeast of the landfill.

overburden groundwater flow appears to be radial from the
Coakley Landfill and vertically downward into the bedrock
aquifer. Surface drainage is also multidirectional since the
jandfill is near the headwaters of Berry’s Brook to the north
and the Little River to the south. Flow within the bedrock
aquifer is a function of interconnected fractures and is
affected locally by hydraulic gradients induced by bedrock
water well usage within the area. At least one major fracture
system positioned in a south/southeast direction has been
documented to interconnect with the Coakley Landfill. This is
located in the south/socuthwest boundary where substantial
recharge to the bedrock aquifer may be occurring.

Groundwater recharge from the overburden to the bedrock
aquifer occurs where overburden water levels are higher in
elevation than those in bedrock and fine grained materials do
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prohibit this recharge. The kedrock recharges to the
lands west of the landfill. Direct leachate discharge to
~e bedrock may take place beneath parts of the 1landfill,
since the refuse is in direct contact with bedrcck in areas
wiere rock quarrying had previously occurred.

of ot

SITE HEISTORY AND ENFORCEMENT ACTIVITIES
Land Use

in approximately 1965 sand and gravel operations began on the
Ccakley property, which had previously consisted of wooded
areas and open fields as evidenced by aerial photographs.
hese operations continued into the late 1970s.

Permitting for a landfill began in 1971 when the New Hampshire
Department of Public Health granted the Town of North Hampton
2 permit to operate a landfill on the Coakley Site. Early in
1272, Coakley Landfill, Inc. and the Towns of North Hampton
and the City of Portsmouth entered into an agreement which
prohibited the dumping of shop and ordnance waste from Pease
Lir Force Base, located in Newington, NH, as well as
demolished buildings, junk autos, machinery, and large tree
stumps or butts.

Landfill operations began in 1972, with the southern portion
of the Site used for refuse from the municipalities of
Portsmouth, North Hampton, Newington, and New Castle, along
with Pease Air Force Base. Coincident with 1landfill
cperations, rock quarrying was conducted at the Site from
approximately 1973 through 1977. Much of the refuse disposed
of at Coakley Landfill was placed in open (some liquid-filled)
trenches created by rock quarrying sand and gravel mining.

In 1978 and 1979 oil-soaked debris from accidents in
Portsmouth and Newington, was placed in what is known as the
Oily Debris Area in the northern section of the Coakley Site
(Appendix A, Figure 2). The precise volume of this material
is unknown.

in 1981, the State of New Hampshire granted the Town of North
Hampton permission to dispose of pesticide waste containers at
the Coakley Landfill Site.

The City of Portsmouth began operating a refuse-to-energy
plant on leased property at Pease Air Force Base in 1982.
From July 1982 through July 1985, Pease Air Force Base and the
municipalities of Rye, North Hampton, Portsmouth, New Castle,
and Derry began transporting their refuse to this plant for
incineration. After that time, the Coakley Landfill generally



accerted only incinerator residue fron the new plant. In
March 1983, the Bureau of Solid Waste Management ocrdered an
end to the dispcsal of unburned residue at the Coakley
Landfill.

Prior to incinera=ion, the New Hampshire Waste Management
Division estimated that approximately 120 tons per day were
disposed of at the landfill. The daily weight of incinerator
residue was estimazted to be approximately 90 tons. A more
detailed description of the Site history can be found in the
RI/FS Volume 1, Section 1 at pages 1-9 through 1-14.

Response History

In 1979, the New Hampshire Waste Management Division received
a complaint concerning leachate breakouts in the area. A
subsequent investigation by the Bureau of Solid Waste
Management resulted in the discovery of allegedly empty drums
with markings indicative of cyanide waste.

A second complaint was received in early 1983 by the New
Hampshire Water Supply and Pollution Control Commission
(WSPCC) regarding the water quality from a domestic drinking
water well. Testing revealed the presence of five different
VOCs.

A subsequent confirmatory sampling beyond these initial wells
detected VOC contamination to the south, southeast,and
northeast of the Coakley Landfill. As a result, the Town of
North Hampton extended public water to Lafayette Terrace in
1983 and to Birch and North Roads in 1986. Prior to this
time, commercial and residential water supply came from
private wells.

Also in 1983, the Rye Water district completed a water main
extension along Washington Road from the Corner of Lafayette
Road and along Dow Lane. This extension brought the public
water supply into the area due east and southeast of the Rye
Landfill. The WSPCC submitted proposals to the U.S.
Environmental Protection Agency (EPA) in May and October of
1983 recommending that the Coakley Site be included on the
National Priority List (NPL). In December 1983, the Coakley
Landfill was listed on the NPL, and ranked as No. 689.

In July 1985, after additional investigation conducted by the
EPA and the WSPCC, the Coakley Landfill ceased operations.



C.

A cooperative agresment was signed with the - State of New
Hampshire on August 12, 1985 to conduct =z Remedial
Investigation/Feasibility Study (RI/FS). The contractor, Roy
F. Weston, Inc., completed the RI and the Fs which were
released for public comment on October 31, 1988 and March 2,
1990, respectively. The Proposed Plan which cortains EPA’s
preferred alternative was released with the FS.

The Record of Decision (ROD) for Source Control (Orsrable Unit
1) was signed by the EPA Regional Administrator in June 1990.
The Scurce Control remedy called for:

1. Consolidation of sediments in the wetlands;
2. Consolidation of solid waste;

3. Capping of the landfill;

4. Collection and treatment of landfill gases;

S. Groundwater extraction and treatment:
6. Long-term environmental monitoring; and
7. Institutional controls where possible.

An Explanation of Significant Difference (ESD) was issued by
the EPA Regional Administrator in March 1991, to make
clarifications to the remedy set forth in the ROD. The ESD
required the cap design to include a composite liner and
treatment of the off gases from the air stripper.

The RI/FS for the Management of Migration (Operable Unit 2)
was performed by an EPA contractor, CDM - Federal Programs, as
a fund lead project. The project began in September 1990.
The RI/FS was completed on May 23, 1994. The Proposed Plan
which contains EPA’s preferred alternative was released with
the RI/FS.

Enforcement History

The State of New Hampshire began discussions concerning the
Site with Coakley, the owner, and with the municipalities as
early as December, 1983. Information request letters were
sent by EPA to these parties in September and October, 1987.
Additional information request letters were sent to
approximately 300 parties during 19s8.

On February 2, 1990, EPA notified approximately 59 parties who
either owned or operated the facility, generated wastes that
were shipped to the facility, arranged for the disposal of
wastes at the facility, or transported wastes to the facility
of their potential liability with respect to the Site. The
PRPs formed a steering committee and initial ceamunication
took place with EPA. On March 14, 1990 EPA met with the
potential responsible parties (PRPs) to discuss their
potential liability at the Site.
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Soon after the PRPs were noticed the City of Portsmouth, the
Town of North Hampton and the Town of Newington notified the
EPA of their suspicions that additional parties also dumped at
the Coakley Site. These additional 126 parties were informed
by letter that EPA may notice them in the future. Copies of
the Proposed Plan were sent to parties to provide them with an
opportunity to comment on the EPA’s Preferred Remedial
Alternative.

The PRPs were active in the source control remedy selection
process for the first operable unit of the Site. The steering
committee retained a technical consultant to review the RI/FS
and to evaluate EPA’s preferred alternative. The Coakley
lLandfill Steering Committee submitted technical comments to
the EPA during the public comment period. Responses to these
comments as well as comments from other members of the public
were included in the Responsiveness Summary attached to the
source control Record of Decision.

on March 29, 1991 Special Notice was sent to 55 parties who
either owned or operated the facility (Coakley family members,
towns of Newington, North Hampton and the city of Portsmouth),
or generated wastes (two federal facilities, Pease Air Force
Base and Portsmouth Navy Yard, and some private companies)
that were shipped to the facility, arranged for the disposal
of wastes at the facility, or transported wastes to the
facility of their potential liability with respect to the
Site.

A consent decree was lodged with the court on March 2, 1992
concerning the Operable Unit 1 (source control) remediation of
the Coakley Landfill pursuant to the Comprehensive
Environmental Respcnse, Compensation and Liability Act
("CERCLA"™), 42 U.S.C. 9601 et. seg. The consent decree was
entered with the court on May 5, 1992 which sets forth the
remediation to be performed by 32 potentially responsible
parties (PRPs).

Currently, the PRPs have completed the predesign studies as of
June 1994 and are currently performing the design for the
source control remediation.

The PRPs have been active in the management of migration
remedy selection process for the second operable unit of the
Site. The steering committee’s technical consultant reviewed
the RI/FS and evaluated EPA’s preferred alternative. The
Coakley Landfill Steering Committee submitted technical
comments to the EPA during the public comment period.
Responses to these comments as well as comments from other
members of the public are summarized in the attached
Responsiveness Summary.



III. COMMUNITY RELATIONS

Through most of the Site’s history, community concern and
involvement has been high. EPA and the State have kept the
community and other interested parties appraised of the Site
activities through informational meetings, fact sheets, press
releases and public meetings.

A, Activities During Operable Unit 1 Source Control Remedy
Selection

During January 1986, EPA released a community relations plan
which outlined a program to address community concerns and
keep citizens informed about and involved in activities during
remedial activities. On May 14, 1986, EPA held an
informational meeting at the North Hampton Town Hall, North
Hampton, New Hampshire to describe the plan for the RI/FS. On
November 3, 1988, EPA held an informational meeting at North
Hampton Town Hall, North Hampton, New Hampshire to discuss the
results of the Remedial Investigation (RI).

On May 10, 1988, EPA made the administrative record available
for public review at EPA’s offices in Boston and at the North
Hampton Public Library. Additional materials were added to
the Administrative Record on October 31, 1988 with release of
the RI and on March 2, 1990 with release of the FS and the
Proposed Plan. Comments on the RI were received from Coakley,
the Town of Newcastle and the City of Portsmouth. EPA
published a notice and brief analysis of the Proposed Plan for
Operable Unit 1 in Foster’s Daily Democrat and in the
Portsmouth Herald on March 9, 1990 and made the plan available
to the public at the North Hampton Public Library and EPA’s
Record Center in Boston.

Oon March 15, 1990, EPA held an informational meeting at the
North Hampton Elementary School to discuss the results of the
Remedial Investigation and the cleanup alternatives presented
in the Feasibility Study and to present the Agency’s Proposed
Plan for Operable Unit 1. Also during this meeting, the
Agency answered questions from the public. From March 16 to
May 14, 1990, the Agency held a 60-day public comment period
to accept public comment on the alternatives presented in the
Feasibility Study and the Proposed Plan and on any other
documents previously released to the public. On April 3,
1990, the Agency held a public hearing at the North Hampton
Elementary School to discuss the Proposed Plan and to accept
any oral comments. A transcript of this meeting and comments
from the general public and from the Coakley Landfill Steering
Committee along with the Agency’s response to comments are
included in Operable Unit 1 Record of Decision’s
Responsiveness Summary.

©



B. Activities During Operable Unit 2 Management of Migration
Remedy Selection .

Oon March 3, 1952, EPA held an informational meeting on the
start-up of the Coakley Landfill OU-2 Management of Migration
RI\FS. On May 23, 1994, EPA made the Management of Migration
RI\FS and the OU-2 Proposed Plan available for public review
at the site Repositories at EPA’s Record Center in Boston and
at the North Hampton Public Library. EPA published a notice
and brief analysis of the Proposed Plan in the Hampton Union
and in the Portsmouth Herald on May 24, 1994.

On June 1, 1994, EPA held an informational meeting at the
North Hampton Elementary School to discuss the results of the
Management of Migration Remedial Investigation, the cleanup
alternatives presented in the Feasibility Study and to present
the Agency’s Proposed Plan. Also during this meeting, the
Agency answered questions from the public. From June 2 to
August 1, 1994, the Agency held a 61-day public comment period
to accept public comment on the alternatives presented in the
Feasibility Study and the Proposed Plan and on any other
documents previocusly released to the public. On June 21,
1994, the Agency held a public hearing at the North Hampton
Elementary School to discuss the Proposed Plan and to accept
any oral comments. A transcript of this meeting and comments
from the general public and from the Coakley Landfill Steering
Committee along with the Agency’s responses to comments are
included in the attached Responsiveness Summary.

IV. SCOPE AND ROLE OF THE RESPONSE ACTION

The selected remedy which is the second operable unit of a two
operable unit approach to the remediation at the Site, provides for
the remediation of the contaminants which have migrated from the
landfill (i.e., management of migration). During this phase a
Remedial Investigation and Feasibility Study including a human
health risk assessment were undertaken to better characterize the
nature and extent of this off site groundwater contamination and to
develop and evaluate alternatives for remediation. An
environmental risk assessment was also performed to evaluate the
impact of an exposure to ecological receptors from contaminants
migrating from the landfill into the adjacent wetlands. The
studies identified ingestion of groundwater as the principal threat
to human health. EPA considers the environmental risk posed by the
site to be low.

The response action for the Management of Migration Operable Unit
2 will therefore address the threat to human health posed by the
future ingestion of off site contaminated groundwater.



v. SITE CHARACTERISTICS

Section 1.0 of the Feasibility Study ("Management of Migration
Remedial Investigation and Feasibility Study (RI/FS), Volume 3",
May 1994), contains an overview of the Remedial Investigation. The
study area, as defined in the RI\FS, Volume 1, includes all the
land area beyond the landfill where contamination from the landfill
has migrated or may be impacted by future migration. The study
area boundaries are generally as follows: the entire wetland to
the west and north of the site; to the northeast, the boundary is
set with consideration of the presence of the Rye Landfill; to the
east Lafayette Road (Route 1); to the south, North Road. This
study area is smaller than OU-1 study area due to more information
being available from the OU-1 RI and FS on the nature and extent of
contamination at the Site. A detailed Site map showing the study
area is shown in Appendix A, Figure 2.

Migration of the contaminants from the landfill source is primarily
due to leachate contaminated groundwater movement and surface water
runoff which can contain sediment. Therefore, these were the media
sampled during the Remedial Investigation for the Management of
Migration operable unit 2.

The significant findings of the RI (Volume 1 & 2 of the RI/FS) are
summarized below. A complete discussion of Site characteristics
can be found in the RI/FS, Volume 1, Section 4 and 5.

a. Sediments

Two rounds of sediment samples were obtained for quantitative
chemical analyses at seventeen sampling points Appendix A,
Figure 3. Laboratory and field analyses were performed for
volatile organic compounds (VOCs), semi-volatile organic
compounds, inorganic compounds, pesticides/PCBs, total organic
carbon (TOC) and grain size. Sediments with detectable limits
of contaminants were observed within the Little River
wetlands, and within the Berry’s Brook wetland and at a
location downstream in Berry’s Brook.

Contaminants were detected at sample locations throughout the
study area and at the background sample location for some
compounds. However, compounds from each contaminant group
were most consistently detected in sediment collected from an
area immediately north of the landfill having visible evidence
of leachate contamination. VOCs detected at the site include
benzene, ethyl benzene, chloroethane, chlorobenzene and
xylene. Semi-VOCs detected at the site include predominantly
PAHs and dichlorinated benzenes. Inorganic compounds were
detected in all sediment samples and include arsenic, barium,
iron, 1lead, manganese, nickel, beryllium, selenium and
vanadium. All of these inorganic compounds occur naturally in
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the environment, however, elevated concentrations associated
with the Coakley Landfill are indicated for arsenic, barium,
iron, manganese, nickel, and zinc. Mercury and silver do not
appear to be associated with the landfill. These two
compounds were sporadically detected and were not detected in
sediment north of the landfill in the area of visible leachate
contamination. Vanadiun does not appear to be 1landfill
related based on concentrations which are fairly evenly
distributed across the study area.

Pesticides were also detected in sediment éamples, but do not
appear to be landfill related. The pesticide 4,4-DDE was

detected in 9 of the 17 sample locations, including the

background sample S-15. Pesticide distribution did not
indicate the landfill as the source. Concentrations were not
consistently greater at sample locations closer to the
landfill particularly in the area of visible 1leachate
contamination north of the landfill. No PCBs were detected in
any sediment samples.

surface Water

Two rounds of surface water samples were taken at seventeen
sampling station locations during the management of migration
Remedial Investigation Appendix A, Figure 3. Laboratory and
field analyses were performed for VOCs, Semi-VOCs, inorganic
compounds and water quality parameters.

VOCs, Semi~-VOCs, and inorganics were detected in surface water
samples collected in the study area. These contaminants were
detected at several sample locations and in some cases at the
background sample location. However, contamination from each
contaminant group was most consistently detected in samples
collected in an area immediately north of the landfill with
visible leachate staining (S-9, -10, and -11). Two VOCs,
benzene and chlorobenzene were detected in this northern area.
Semi-VOCs detected include bis-(2-ethylhexyl) phthalate;
1,4-dichlorobenzene and dimethylphthalate. Inorganic
compounds detected in study area surface water samples include .
aluminum, barium, calcium, iron, lead, magnesium, manganese,
nickel, potassium, sodium, vanadium and zinc. Not all metals
are clearly attributed to 1landfill contamination. The
distribution pattern of barium, iron, manganese and sodium
indicates the 1landfill as the source of the elevated
concentration of these substances in surface water.
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Groundwater

Groundwater samples were collected from 29 overburden
monitoring wells, 21 bedrock menitoring wells, and 4
residential wells during the management of migration Remedial
Investigation. Well locations are shown in Figure 2-3.
Analytical results are summarized in Volume 1, Tables Section
4, Tables 4-5 through 4-17 of the RI/FS and ‘organized by
contaminant category: volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs),.inorganic compounds, and
water quality parameters.

VOCs and inorganics are the predominant compounds present in
overburden and bedrock groundwater. Semi-VOCs are present as
well, but in fewer wells and at lower concentrations. The
greatest concentrations and frequencies of detection for most
groundwater contaminants were at the landfill perimeter wells.
The predominant VOCs detected include aromatics, chlorinated
hydrocarbons and ketones. The most frequently detected
compounds include chloroethane; 1,1-dichloroethane;
chlorobenzene; ethylbenzene and benzene.

Predominant SVOCs present in groundwater include phthalates,
polycyclic aromatic hydrocarbons, phenols and dichlorinated
benzenes. Naphthalene and 1,4-dichlorobenzene were most
frequently detected.

Several inorganic compounds were detected in the majority of
study area wells, including the background overburden well
GZ-129 and bedrock well GZ-130. These compounds include
aluminum, arsenic, barium, calcium, chromium, ccbalt, iron,
magnesium, manganese, nickel, potassium, sodium, vanadium and
zinc.

Appendix B, Tables 1 & 2, summarizes some of the commonly
observed contaminants detected in the overburden and bedrock
wells. The average and maximum contaminants are presented and
compared to the acceptable regulatory levels for drinking
water.

Observed Contaminants in the Overburden Hydrogeological Unit
for OU-1

Groundwater samples were obtained from 23 overburden
monitoring wells in the OU-1 study area. Concentrations of
total VOCs detected in seven monitoring wells located within
and along the border of the Coakley Landfill ranged from 600
ppb (MW-1, MW-2) to 10,000 ppb (MW-3D).
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commonly observed contaminants detected in the overburden
wells and the observed concentration ranges detected were as
follows:

COMPQUND CONCENTRATION (PPB)
benzene 6-60.6
ethyl benzene 18-499
chlorobenzene less than 5-182
toluene 21-1200
acetone : 14-2800
methyl ethyl ketone 17-2700
methyl isobutyl Kketone 11-1130
tetrahydrofuran 16-1650
diethyl ether 12-198.8
1,1~-dichlorcethane 7.3-20.8
1,2-dichloroethane less than 5-72
1,2-dichloropropane 30
trans-1,2-dichlorocethylene 11-16

Inorganics detected in these same seven overburden wells and
their detected concentration ranges are presented below.

COMPOUND CONCENTRATION
arsenic 7.6-89 ppb

aluminum 152-337 ppb
barium 243-368 ppb
chromium 330 ppb
iron 21,000-280,000 ppb
lead less than 1.7-43 ppb
manganese 2,620-27,000 ppb
nickel 122-200 ppb
potassium 16,000-480,000 ppb
sodium 1,000,000-1,460,000 ppb
arsenic 10-89 ppb
vanadium 23-45 ppb
zinc less than 1.1-34 ppb

Observed Contaminants in the Bedrock Hydrogeological Unit for
ouU-1

Groundwater samples were obtained from 20 bedrock monitoring
and 17 bedrock domestic wells within the OU-1 study area.
Bedrock monitoring wells are those installed ocutside of the
landfill itself by EPA and the State of New Hampshire.
Bedrock domestic wells are also located off site and are
either current or past commercial and residential drinking
water sources. Highest measured total VOC concentrations
within the bedrock wells were detected in samples obtained
from MW-5, MW-6 around the southern perimeter of the landfill
and in GZ-105 located approximately 800 feet off site in a
westerly direction. Maximum total VOC concentrations were
2,400 ppb, 97 ppb and less than 807 ppb, respectively.
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Individual compounds comprising the bulk of the observed
contaminants in both the monitoring and domestic bedrock wells
and the observed concentration ranges detected were as
follows:

COMPOUND ' CONCENTRATION
benzene 5.2-12.8 ppb
chloroethane 294 ppb
toluene 125-1,340 ppb
diethyl ether 180-350 ppb
methyl ethyl ketone 170-407 ppb
methyl isobutyl ketone 85-96 ppb
tetrahydrofuran 238-715 ppb
acetone 16-437 ppb
xylene 21-87 ppb
ethyl benzene less than 34 ppb
1,1-dichloroethane 7-47 ppb

VOCs were detected in bedrock domestic wells located off site
to the southeast at Lafayette Terrace (R-25, R-26 and R-28).
Observed total VOCs concentrations ranged from none detected
(R-28) to 1,445 ppb (R-25). Observed compounds in these wells
were similar to those observed within the off site bedrock
wells.

Metals detected in the bedrock monitoring and domestic wells
located throughout the source control OU-1 study area of the
Coakley Landfill and the observed concentration ranges
detected were as follows:

COMPOUND CONCENTRATION
aluminum 119-200 ppb
barium 12-269 ppb
iron - 14-140,000 ppb
manganese : 100-120,000 ppb
nickel 8-65 ppb
potassium 2500-190,000 ppb
sodium 15,000-~720,000 ppb
arsenic 5-9.6 ppb
vanadium 5-49 ppb

Monitoring Reports Previous to the OU-1 RI

Groundwater samples collected prior to the OU-1 RI from on
site monitoring wells in bedrock, overburden and from off site
residential drinking water supply wells indicated the presence
of VOCs and are reported in the WSPCC, "Hydrogeological
Investigation of the Coakley Landfill Site". Ten VOCs were
frequently detected in on site and off site wells, (toluene,
MEK, diethyl ether, tetrahydrofuran, Xylenes, ethylbenzene,
dichlorobenzene, benzene, 1,1-dichlorcethane and 1,2-
dichloroethylene).
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VI. SUMMARY OF SITE RISKS

2 human hs2lth baseline risk assessment (HHR2) found in Volume 1,
Section € of the RI/FS and an ecological risk assessment (ERA)
fecund in Volume 1, Section 7 of the RI/FS were performed to
estimate the probability and ragnitude of potential adverse human
health eZfects and environmental effects from exposure to
contaminants associated with the Site. The public health risk
assessment followed a four step process: 1) contaminant
identification, which identified those hazardous substances which,
given the specifics of the site, were of significant concern; 2)
exposure assessment, which identified actual or potential exposure
pathways, characterized the potentially exposed populations, and
determined the extent of possible exposure; 3) toxicity assessment,
which considered the types and magnitude of adverse human effects
associated with exposure to hazardous substances, and 4) risk
characterization, which integrated the three earlier steps to
summarize the potential and actual risks posed by hazardous
substances at the Site, including carcinogenic and noncarcinogenic
risks. The results of the public health risk assessment for the
Coakley Landfill Superfund Site are discussed below followed by the
cnclusicns of the environmental risk assessment.

Twenty-one (21) contaminants of concern, listed in Appendix B,
Tables 1 through 7, were selected for evaluation in the HHRA.
These contaminants constitute a representative subset of the more
than fifty-one contaminants identified at the Site during the
Remedial Investigation. As shown in these tables, the seventeen
contaminants of concern were selected to represent potential Site-
related hazards based on toxicity, concentration, frequency of
detection, and mobility and persistence in the environment. A
summary of the health effects of each of the contaminants of
ccncern can be found in Volume 1, Section 6, Pages 6-31 to 6-39 of
the RI/FS.

Potential human health effects associated with exposure to the
contaminants of concern were estimated quantitatively through the
development of several hypothetical exposure pathways. These
pathways were developed to reflect the potential for exposure to
hazardous substances based on the present uses, potential future
uses, and location of the Site. Currently the land use east and
south of the site is either residential or commercial, while west
and north of the site the land use is residential and undeveloped
woodlands or wetlands. In the future land use is expected to be
used for residential, commercial, agricultural and recreational
purposes. The following is a brief summary of the exposure
pathways evaluated. Ingestion of contaminated groundwater was
evaluated for an adult consuming 2 liters per day, 350 days per
year for thirty years. This pathway was evaluated separately for
residential wells, overburden groundwater and bedrock groundwater.
Dermal contact with sediments was qualitatively evaluated for a
child who may be exposed 36 days per year for 12 years. Incidental
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ngesticn of sediment was evaluated for a child of 6-17 years of
aﬂe who _1ght be exposed 36 days per year for 12 years while wading
and playing in nearby brooks and wetlands. A thorough discussion
cf exposure pathways and parameters can be found in Section 6.4 of
the RI/FS. For each pathway evaluated, an average and reasonable
maximum exposure estimate was generated corresponding to exposure
to the average and maximum concentration detected in that
particular medium.

Excess lifetime cancer risks were determined for each exposure
pathway by multiplying the exposure 1level with the chemical
specific cancer potency factor. Cancer potency factors have been
ceveloped by EPA from epidemiological or animal studies to reflect
2 conservative "upper bound" of the risk posed by potentially
carcinccenic compounds. That is, the true risk is very unlikely to
ke greater than the risk predicted. The resulting risk estimates
are expressed in scientific notation as a probability (e.g. 1 x 107
for 1/1,000,000) and indicate (using this example), that an
individual is not likely to have greater than a one in a million
chance cf developing cancer over 70 years as a result of Site-
related exposure as defined to the compound at the stated
concentration. Current EPA practice considers carcinogenic risks
tc be additive when assessing exposure to a mixture of hazardous
substances.

The hazard index was also calculated for each pathway as EPA’s
measure of the potential for noncarcinogenic health effects. The
hazard index is calculated by dividing the exposure level by the
reference dose (RfD) or other suitable bench mark for noncarcino-
genic health effects. Reference doses have been developed by EPA
to protect sensitive individuals over the course of a lifetime.
They reflect a daily exposure level that is likely to be without an
appreciable risk of an adverse health effect. RfDs are derived
from epidemiological or animal studies and incorporate uncertainty
factors to help ensure that adverse health effects will not occur.
The hazard index is often expressed as a single value (e.g. 0.3)
indicating the ratio of the stated exposure as defined to the
reference dose value (for this example of 0.3, the exposure as
characterized is approximately one third of an acceptable exposure
level for the given compound). The hazard index is only considered
cumulative for compounds that have the same or similar toxic
endpoints (the hazard index for a compound known to produce liver
damage should not be added to a second whose toxic endpoint is
kidney damage).

Presented in Appendix B are cumulative risk tables for those
exposure pathways which exceeded EPA’s target risk range. These
include the future ingestion of overburden groundwater (Table 8),
bedrock groundwater (Table 9) and groundwater in residential wells
(Table 10). Risks from all other pathways are summarized below in
Table 11.
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TABLE_ 11

SUMMARY OF RISK ESTIMATES FOR EXPOSURE PATHWAYS
NOT EXCEEDING EPA’S TARGET RISK RANGE

Cumulative i Cunulative
Excess Lifetime | Hazard

. Cancer Risk | Index ~
Exposure Pathway Maximum{ Average, Maximum{ Average
Direct Contact (DC) with
surface Water (SW) 1.9x1077 4.0x10°® 0.04 0.006
Incidental Ingestion '
of SW 4.8x10% 1.0x10° 1 0.16
Total Risk from SW 5.0%x10% 1.0x107 1 0.17
DC with Sediment
from streams, wetland
and Leachate Area 1.0x10%  2.7x10°® 0.12  0.028
DC with Sediment

in Streams 2.7x10% 1.6x107 0.026 0.016

’

cumulative potential cancer risks associated with incidental
ingestion and direct contact with, surface water, and sediments did
not exceed EPA’s target cancer risk range of 10“ to 107,
Similarly, cumulative hazard indices as a measure of the potential
for non-carcinogenic effects for each of the above exposure
pathways did not exceed unity (1.0).

Potential risks associated with the ingestion of groundwater as a
drinking water supply were estimated based on data from overburden
and bedrock monitoring wells and domestic wells. The cumulative
excess lifetime cancer risk predicted for the consumption of
groundwater from overburden and bedrock monitoring wells exceeded
EPA’s target risk range of 10 to 107¢.

In overburden groundwater the major contributors to carcinogenic
risk estimated were arsenic and beryllium. The major contributors
to non carcinogenic risk estimates were antimony, arseniec,
beryllium, chromium and nickel. The action level for lead in was
also exceeded.
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In bedrock groundwater, the majority contributors to the

carcinogenic risk were arsenic and beryllium. The major
contributors to noncarcinocgenic risks were antimony, arsenic,
manganese and vanadium. Maximum Contaminant Levels (MCLs),

established in the Safe Drinking Water Act, 40 CFR, Part 141, were
exceeded for benzene, antimony, beryllium, chromium and nickel.
The action level for lead was also exceeded.

For groundwater monitored in residential/commercial wells only
noncarcinogenic risk estimates exceeded EPA’s target risk level and
the major contributor to this risk was manganese. MCLs were
exceeded for chromium and an action level was exceeded for lead.

Based on the human health risk assessment the only pathway which
could result in a risk is the ingestion of contaminated
groundwater, therefore the response action(s) for the management of
migration operable unit (OU-2) will deal with the mitigation of
this potential threat. Actual or threatened releases of hazardous
substances in groundwater from this Site, if not addressed by
implementing the response action selected in this ROD, may present
an imminent and substantial endangerment to public health or
welfare.

The results of the environmental risk assessment indicates that
arsenic in sediment may pose a potential risk to shrews whose diet
is obtained entirely from contaminated OU-2 areas. The assessment
- indicates the shrew is the only wildlife species at risk of three
key species evaluated.

For the shrew (as well as for the muskrat and mallard),. the
majority of the estimated risks are attributable to consumption of
terrestrial (soil) macroinvertebrates or earthworms. Arsenic is
the principal contaminant of concern responsible for the majority
of predicted risks.

Based on the conservative assumptions applied in the risk analysis
for wetland wildlife and the comparison of exposure point
concentrations with background concentrations, it is unlikely,
however, that the risks associated with potential shrew exposures
to contaminants of concern in wetland and stream sediments are
significant. Risk estimates associated with landfill runoff areas
are approximately 2- to 5-fold higher than those estimated for the

wetlands and streams. The estimated risk is based on the
assumption that the shrews entire dietary intake of arsenic over a
lifetime is received from the site areas of concern. The

conservatism introduced throughout this analysis is expected to
outweigh the uncertainties which may tend to under estimate
exposures. Under the existing baseline conditions, the estimated
risks of adverse effects at the individual or population level are
concluded -to be low. Therefore, EPA considers the environmental
risks posed by the site to be low.
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VII. DEVELOPMENT AND SCREENING OF ALTERNATIVES

A.

statutory Requirements/Response Objectives

Under its legal authorities, EPA’s primary responsibility at
Superfund sites is to undertake remedial actions that are
protective of human health and the environment. In additien,
Section 121 of Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, (as amended by
Superfund and Reauthorization Act of 1986) (CERCLA)
establishes several other statutory requirements and
preferences, including: a requirement that EPA’s remedial
action, when complete, must comply with all federal and more
stringent state environmental standards, requirements,
criteria or 1limitations, unless a waiver 1is invoked; a
requirement that EPA select a remedial action that is cost-
effective and that utilizes permanent solutions and
alternative treatment technologies or resource recovery
technologies to the maximum extent practicable; and a
preference for remedies in which treatment which permanently
and significantly reduces the volume, toxicity or mobility of
the hazardous substances is a principal element over remedies
not involving such treatment. Response alternatives were
developed to be consistent with these Congressional mandates.

Based on preliminary information relating to types of

contaminants, environmental media of concern, prior and
potential use as a drinking water source and potential
exposure pathways, remedial action objectives were developed
to aid in the development and screening of alternatives.
These remedial action objectives were developed to mitigate
existing and future potential threats to public health and the
environment. These response objectives were:

1. To prevent ingestion of groundwater contamination in
excess of drinking water standards (MCLs/MCLGs) or in their
absence, an excess cancer risk 1level of 10%, for each

‘carcinogenic compound. Also to prevent ingestion of

contaminated groundwater in excess of a total cancer risk
level for all carcinogenic compounds outside the risk range of
10°* to 10%.

2. To prevent ingestion of groundwater contaminated in excess
of drinking water standards for each noncarcinogenic compound
and a total hazard index greater than one for each
noncarcinogenic compound.

3. To facilitate the restoration of the groundwater aquifer
to drinking water standards or in their absence, the more
stringent of an excess cancer risk of 10°%, for each
carcinogenic compound or a hazard quotient of one for each
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noncarcinogenic compound. Also, restore the aquifer water
quality to the more stringent of 1) a total excess cancer risk
within the risk range of 10 to 10 and 2) a hazard index of
1-10.

4. Ensure that the remedy does not negatively impact the
wetlands and facilitates the restoration of the wetland
environment.

Technology and Alternative Development and Screening

CERCLA and the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP) set forth the process by which remedial
actions are evaluated and selected. In accordance with these
requirements, a range of alternatives was developed for the
Site.

With respect to this groundwater management of migration
response action, the RI/FS developed a limited number of
remedial alternatives that attain site specific remediation
levels within different time frames using different
technologies; an alternative that involved no treatment but
provides protection through institutional controls; and a no
action alternative.

As discussed in Volume 3, Section 4.0 of the RI/FS identified,
assessed and screened technologies based on implementability,
effectiveness, and cost. These technologies were used for the
management of migration (MM) alternatives. Volume 3, Section
5.0 of the RI/FS presented the remedial alternatives developed
by combining the technologies identified in the previous
screening process in the categories identified in Section
300.430(e) (3) of the NCP. The - purpose of the initial
screening was to narrow the number of potential remedial
actions for further detailed analysis while preserving a range
of options. Each alternative was then evaluated and screened
in Volume 3, Section 5.0 of the RI/FS.

In summary, of the four management of migration remedial
alternatives screened in Volume 3, Section 5.0, all four were
retained for detailed analysis. Volume 3, Section 5, Pages S-
1 and 5-2 of the RI/FS identifies the four alternatives that
were analyzed.
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VIII. DESCRIPTION OF ALTERNATIVES

This section presents a narrative summary of each alternative
evaluated. A detailed tabular assessment of each alternative can
be found in Table 6-10 in Volume 3, Section 6 of the RI/FS.

a. Management of Migration (MM) Alternatives Analyzed

The management of migration alternatives address contaminants
that have migrated from the Coakley Landfill, the original
source of contamination. Contaminants have migrated radially
from the landfill with the majority of the flow towards the
wetland to the west. All of these alternatives assume that
the Remedial Action for the source control operable unit (OU-
1) is in place and operating. The Management of Migration
alternatives evaluated include:

MM-1: No-action Alternative;
MM=-2 Limited Action Alternative;
MM-3: Groundwater Treatment/Disposal - In Conjunction

with OU-1 Source Control Remedy:; and

MM-4: Groundwater Treatment/Disposal - Independent from
Source Control Remedy. :

A more detailed description for each of the management of
migration alternatives follows.

MM-1
No-Action

This alternative is included in the Feasibility Study (FS), as
required by CERCLA, to serve as a basis for comparison with
the other source control alternatives being considered.

This alternative was evaluated in the FS to serve as a
baseline for all remedial alternatives under consideration.
Under this alternative, no action would be taken except for
long-term monitoring of groundwater for thirty years near the
Site. The results of the groundwater sampling from
groundwater monitoring wells would be reviewed to evaluate any
changes that occur and to reassess the need for additional
remedial actions. '

This alternative is primarily a data collection activity:; no
treatment or containment of the 1landfill wastes or
contaminated groundwater would occur, and no effort would be
made to reduce the risk of potential human exposure to
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contamination. It is expected that a reduction in the level
of contaminants to meet cleanup levels in the groundwater
would occur over an eleven (1ll) year period due to natural
attenuation.

Estimated Time for Design and Construction: None

Estimated Capital Cost (1994 Dollars): S O

Estimated Annual Operation and Maintenance Costs: $ 98,000
Estimated Total Cost Over 30 Years (1993 Dollars): $ 1,212,000

This alternative is not protective since it does not prevent
the use of contaminated groundwater as a drinking water
supply. If the groundwater was to be used as a drinking water
supply it would not meet all of the identified applicable or
relevant and appropriate environmental regulations (ARARS),
particularly since MCLs would be exceeded at the Site.

MM-2
Alternative MM-2, Limited Action, Natural Attenuation and
Groundwater Monitoring

The main elements of the Limited Action remedy are listed
below:

[ | institutional controls (such as deed restrictions) to
prevent use of contaminated groundwater;

] natural attenuation for the contaminated groundwater
plume; and

| groundwater monitoring.

The key element of this alternative is the ability of the
groundwater contamination to naturally attenuate. A
mathematical .model was used to predict the effect of the
natural processes (dilution and biodegradation) to reduce
contaminant levels in the groundwater. The model predicted
that the contaminants in the groundwater will naturally
attenuate to cleanup levels in approximately 11 years. This
compares to the estimated 5 to 10 years it will take to
actively pump and treat the groundwater until cleanup levels
are met.

This alternative is similar to a No-Action remedy (see MM-1
above), except in addition to a groundwater monitoring program
for thirty years, it would include institutional controls to
prevent use of contaminated groundwater as a drinking water
supply until cleanup levels are maintained. This alternative
allows for the installation of additional monitoring wells to
observe and evaluate the natural attenuation of the plume and
to confirm the distance of migration. The monitoring program
will include establishing the naturally occurring background
levels of Manganese and Antimony in the adjacent aquifers.
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Estimated Time for Desiagn and Construction: 1 year
Estimated Capital Cost (1993 Dollars): $ 301,000

Estimated Annual Overations and Maintenance Costs: S 98,000
Estimated Total Cost Over 30 Years (1993 Dollars): $ 1,412,000

MM-3
Alternative MM-3: Groundwater Treatment/On-site Disposal in
Conjunction with OU-1 Groundwater Treatment System.

This alternative would include the construction of a
groundwater extraction system in the wetlands west of the
landfill. The groundwater would then be pumped to the 0OU-1
socurce contrel groundwater treatment systemn. After the
groundwater is treated by the OU~1 system the water would be
recharged back to the local groundwater by the OU-1 recharge
and/or discharge system. The OU-1 treatment system would be
able to treat the contaminated groundwater since the
contaminants are similar. MM-3 includes institutional
controls to prevent use of contaminated groundwater as a
drinking water supply until cleanup levels are maintained.

Estimated Time for Desian and Construction: 2 vears
Estimated Capital Cost (1993 Dollars): $ 586,000

Estimated Annual Overation and Maintenance Costs: $ 151,000
Estimated Total Cost Over 30 Years (1993 Dollars): 2,067,000

MM-4
Alternative MM-4: Groundwater Treatment/On-site Dispeosal
(separate system)

This alternative is similar to MM-3 except that the extracted
groundwater would be treated and recharged using a separate
system constructed and operated independently from the source
control system used for OU-1. The treatment plant would be
built above the 100 year flood plain. The system’s processes
would include metals precipitation for treatment of the metals
and carbon adsorption for the VOCs. MM-4 would include
institutional controls to prevent use of contaminated
groundwater as a drinking water supply until cleanup levels
are maintained.

Estimated Time for Design_and Construction: 2 xeafs
Estimated Capital Cost (1993 Dollars): $ 1,438,000

Estimated Annual Operation and Maintenance Costs: $ 196,000
Estimated Total Cost Over 30 Years (1993 Dollars): 3,232,000
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IX. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 121(b) (1) of CERCLA presents several factors that at a
minimum EPA is required to consider in its assessment of
alternatives. Building upon these specific statutory mandates, the
NCP articulates nine evaluation criteria to be used in assessing
the individual remedial alternatives.

A detailed analysis was performed on the five alternatives using
the nine evaluation criteria in order to select a site remedy. The
following is a summary of the comparison of each alternative’s
strength and weakness with respect to the nine evaluation criteria.
These criteria and their definitions are as follows:

Threshold Criteria
An alternative must meet the two threshold criteria described below
in order to be eligible for selection in accordance with the NCP.

1. Overall protection of human health and the environment
addresses whether or not a remedy provides adequate protection
and describes how risks posed through each pathway are
eliminated, reduced or controlled through treatment,
engineering controls, or institutional controls.

2. Compliance with Applicable or relevant and appropriate
requirements (ARARS) addresses whether or not a remedy meets
all ARARs or other Federal and State environmental laws and/or
provides grounds for invoking a waiver.

Primary Balancing Criteria
The following five criteria are used to compare and evaluate

elements of alternatives which have met the threshold criteria to
each other.

3. Long-term effectiveness and permanence refers to the

ability of a remedy to maintain reliable protection of human

health and the environment over time, once clean-up goals have
" been met.

4. Reduction of toxicity, mobility, or volume through
treatment addresses the degree to which alternatives employ
recycling or treatment that reduces toxicity, mobility, or
volume including how treatment is used to address the
principal threats posed by the site.

5. Short term effectiveness addresses the period of time
needed to achieve protection and any adverse impacts on human
health and the environment that may be posed during the
construction and implementation period, until clean-up goals
are achieved. '
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6. Implementability addresses the technical and
administrative feasibility of a remedy, including the.
availability of materials and services needed to implement a
particular option.

7. Cost includes estimated capital and operation &
maintenance (O&M) costs, as well as present-worth costs.

Modifying Criteria

The modifying criteria are factored into the final balancing of
remedial alternatives. This generally occurs after EPA has
received public comment on the RI/FS and Proposed Plan.

8. State acceptance addresses the state’s position and key
concerns related to the preferred alternative and other
alternatives; and the state’s comments on ARARs or the
proposed use of waivers.

9. Community acceptance addresses public general response to
the alternatives described in the Proposed Plan and RI/FS
report.

. A detailed tabular assessment of the nine criteria applied to each
alternative can be found in Table 6-10 in Volume 3, Section 6 of
the RI/FS. )

Following the detailed analysis of each individual alternative, a
comparative analysis, focusing on the relative performance of each
alternative against the nine criteria, was conducted. This
comparative analysis can also be found in Table 6-10.

The section below presents the nine criteria and a brief narrative
summary of the alternatives and the strengths and weaknesses
according to the detailed and comparative analysis.

1. Overall protection of human health and the environment

Each of the alternatives is protective at the completion of the
remedy. MM-1 will be protective after an expected eleven year
period, however, in the interim there would be nothing in place to
prevent the drinking of contaminated groundwater.

2. Compliance with ARARS

Each alternative was evaluated for compliance with ARARs, including
chemical specific, action specific and location specific ARARs.
These alternative specific ARARs are presented in Volume 3, Section
6 of the RI/FS in Appendix B. Alternatives MM-2, MM-3 and MM-4
will meet their respective ARARs. MM-1 fails to meet a state
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groundwater regulation (Env-Ws 410) which, among other things,
requires the establishment of a Groundwater Management Zone (GMZ)
when a groundwater plume is migrating from a landfill or other
source area. Groundwater needs to be restricted in the GMZ.

3. Long term effectiveness and permanence

MM-1 and MM-2 are equivalent in terms of meeting the long term
effectiveness and permanence criteria. Neither will generate
residual waste which will require disposal and/or long term
management. Any residual contamination remaining after cleanup
levels are met will be within EPA’s acceptable risk range. A five
year review would be necessary since cleanup levels are not
expected to be attained for ten to eleven vyears. Long term
monitoring will done for up to thirty years to confirm that the
cleanup level are achieved and maintained.

MM-3 and MM-4 are similarly long term effective and permanent. 1In
MM-3 and MM-4 the contaminated groundwater will be extracted and
treated in a treatment plant which will generate residual wastes
requiring disposal off site and long term management. Once cleanup
levels are met, however, the residual contamination in the
groundwater will be within EPA’s acceptable risk range. Five year
reviews will be required until cleanup levels are met.

- Therefore, MM-1l and MM-2 are the most long term effective and
permanent when compared to MM-3 or MM-4. .

4. Reduction of toxicity, mobility, or volume through treatment

Alternatives MM-1 and MM-2 do not employ any active treatment
technologies although, the toxicity of the groundwater will be
reduced with time due +to natural attenuation processes.
Alternatives MM-3 and MM-4 use treatment technologies that result
in a reduction of toxicity, mobility and volume through treatment,
however, residuals are created which will require treatment and/or
long term management. Compared to each other, MM-3 and MM-4
provide equivalent reduction of toxicity, mobility and volunme
through treatment. MM-3 would use the Source Control treatment
plant and MM-4 would construct a new treatment plant.

5. Short-term effectiveness

Alternatives MM-~-1, MM~-2, MM-3 and MM-4 have similar times until
protection is achieved. MM-1 and MM-2 are expected to achieve
cleanup levels in approximately 11 years according to the
groundwater model developed in the RI/FS. MM-3 and MM-4 are
expected to achieve cleanup levels in 5 to 10 years. For
groundwater remediation these time frames are considered similar
due to the uncertainties with any groundwater extraction and
.treatment remediation. -
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Alternatives MM-1 would have the least impact to.the community,
site workers or the environment since there is no construction or
disruptive activities during implementation of this alternative.

Alternative MM-2 will require construction of more monitoring wells
in the wetlands which will temporarily impact the wetland and
potentially expose the site workers to contaminated groundwater.
These activities are not expected to adversely impact the community
during or after implementation since they are, for the most part,
occurring in the wetland away from the residential area.

Alternatives MM-3 and MM-4 have the greatest potential for causing
health risks to the community, site workers and the environment.
Although unlikely, the public could be exposed to contaminants as
a result of the construction of the groundwater treatment plant and
during its operation. Also, MM-3 and MM-4 has the greatest risk of
impacting the site workers during construction and operation of the
groundwater treatment plant by exposing them to the groundwater
contamination from direct contact or an accidental release. During
implementation of the remedy the wetland has a great potential of
environmental damage from disruption of the water balance and could
cause permanent damage to this natural resource.

6. Imglementabilitg

Alternatives MM-2, MM-3 and MM-4 can be implemented using standard
construction methods. MM-1 requires no construction activities
which makes it the easiest alternative to implement. MM-2 involves
the construction of only a few monitoring wells in the wetland and
is the next easiest alternative to implement. MM-3 involves
constructing a groundwater extraction system in the wetlands and,
therefore, significant implementation/construction problems are
likely. MM~4 will encounter the most implementation problems since
it involves the most construction (the extraction system and a .

treatment plant).

All alternatives are technically and administratively feasible.
There is no special technology proposed for these alternatives.
All materials and services are readily available for these
alternatives to be implemented.

7. Cost

The capital, operation and maintenance, and total cost for each
alternative is provided below. For comparative purposes, the costs
are all based upon thirty years of operation and/or monitoring of
each alternative. The actual costs would differ somewhat based
upon the length of time necessary to achieve cleanup levels. The
estimated present worth value of each alternative and the options
are as follows:

27



COST COMPARISON OF SOURCE CONTROL ALTERNATIVES

Capital O&M Costs Present

Costs _{S/yr) Worth
MM-1 No Action $ 101,000 98,000 1,212,000
MM-2 Limited Action 301,000 98,000 1,412,000
MM-3 Groundwater Treatment w/
OU-1 System 586,000 151,000 2,067,000
MM-4 Groundwater Treatment w/
New System 1,438,000 196,000 3,232,000

8. State acceptance

The New Hampshire Department of Environmental Services (DES) has
been involved with the Site from the beginning as summarized in
Section II of this document "SITE HISTORY AND ENFORCEMENT
ACTIVITIES". The Source cControl Operable Unit-1 Remedial
Investigation and Feasibility Study was performed as a state lead
through a cooperative agreement between the State and the EPA. The
New Hampshire DES and the Attorney Generals Office have reviewed
this document and concur with the alternative selected for the
- management of migration remedy as documented in Appendix D, the
Declaration of Concurrence.

9. Community accevptance

The comments received during the public comment period and the
discussions during the Proposed Plan and RI/FS public meeting are
summarized in the attached document entitled "The Responsiveness
Summary" (Appendix C). Varied comments were received from
residents living near the Site (concerned citizens and property
owners) and from the Coakley Landfill Potentially Responsible
Parties (PRPs). One concerned citizen wanted EPA to choose MM-4
and also wanted soils treated. The adjacent property owners
generally agreed with the Limited Action Remedy but were concerned
with the possibility of deed restrictions, which limited the use of
groundwater under their property, being used as an institutional
control. The PRPs generally want the EPA to choose the No-Action
alternative, MM~1, which would be the least costly and most easily
implemented remedy.
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X. THE SELECTED REMEDY

EPA has selected alternative MM-2, Limited Action, for the Second
Operable Unit, Management of Migration, at the Coakley Landfill
Site. A detailed description of this remedy is presented below.

The limited action alternative requires a long term monitoring
program. Existing and additional monitoring wells in the area of
vicinity of the management of migration plume and the expected
extent maximum extent of the plume shall be monitored for up to but
not limited to 30 years. During the time natural attenuation is
expected to occur and institutional controls will need to be in
place to assure the contaminated groundwater is not used for
drinking water. The institutional controls that need to be
implemented could take the form of a deed restriction, a local
ordinance, or other control that is deemed protective by EPA.

A. Interim Groundwater Cleanup Levels

Interim cleanup levels have been established in ground water
for all contaminants of concern identified in the Baseline
Risk Assessment found to pose an unacceptable risk to either
public health or the environment. Interim cleanup levels have
been set based on the ARARs (e.g., Drinking Water Maximum
Contaminant Level Goals (MCLGs) and MCLs) as available, or
other suitable criteria described below. Periodic assessments
of the protection afforded by remedial actions will be made as
the remedy is being implemented and at the completion of the
remedial action. At the time that Interim Ground Water
Cleanup Levels identified in the ROD and newly promulgated
ARARs and modified ARARs which call into gquestion the
protectiveness of the remedy have been achieved and have not
been exceeded for a periocd of three consecutive years, a risk
assessment shall be performed on the residual ground water
contamination to determine whether the remedial action is
protective. This risk assessment of the residual ground water
contamination shall follow EPA procedures and will assess the
- cumulative carcinogenic and non-carcinogenic risks posed by
ingestion of ground water. The potential risks associated
with the inhalation of volatile organic compounds during
showering would be comparable to those risks predicted for the
ingestion route of exposure. If, after review of the risk
assessment, the remedial action is not determined to be
protective by EPA, the remedial action shall continue until
either protective levels are achieved, and are not exceeded
for a period of three consecutive years, or until EPA deems
the remedy protective. These protective residual levels shall
constitute the final cleanup levels. for this Record of
Decision and shall be considered performance standards for any
remedial action. ' :
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Because the aquifer impacted by the remedy is a Class IIB
aquifer, which is & potential source of drinking water, MCLs
and non-zero MCLGs established under the Safe Drinking Water
Act are ARARs.

Interim cleanup levels for known, probable, and possible
carcinogenic compounds (Classes 2, B, and C) have been
established to protect against potential carcinogenic effects
and to conform with ARARS. Because the MCLGs for Class A & B
compounds are set at zero and are thus not suitable for use as
interim cleanup levels, MCLs and proposed MCLs have been
selected as the interinm cleanup levels for these Classes of
compounds. Because the MCLGs for the Class C compounds are
greater than zero, and can readily be confirmed, MCLGs and
proposed MCLGs have been selected as the interim cleanup
" levels for Class C compounds.

Interim cleanup 1levels for Class D and E compounds (not
classified, and no evidence of carcinogenicity) have been
established to protect against potential non-carcinogenic
effects and to conform with ARARs. Because the MCLGs for
these Classes are greater that Zero and can readily be
confirmed, MCLGs and proposed MCLGs have been selected as the
interim cleanup levels for these classes of compounds.

In situations where a promulgated State standard is more
stringent than values established under the Safe Drinking
Water Act, the State standard was used as the interim cleanup
level. 1In the absence of an MCLG, an MCL, a proposed MCLG,
proposed MCL, State standard, or other suitable criteria to be
considered (i.e., health advisory, state guideline) an interim
cleanup 1level was derived for each compound having
carcinogenic potential "(Classes A, B, and C compounds) based
on a 10™° excess cancer risk level per compound considering the
ingestion of ground water. In the absence of the above
standards and criteria, interinm cleanup levels for all other
compounds (Classes D and E) were established based on a level
that represent an acceptable exposure level to which the human
population including sensitive subgroups may be exposed
without adverse affect during a lifetime or part of a
lifetime, incorporating an adequate margin of safety (hazard
quotient = 1) considering the ingestion of groundwater. If a
value described by any of the above methods was not capable of
being detected with good Precision and accuracy or was below
what was deemed to be the background value, then the practical
quantification 1limit or background value was used as
appropriate for the Interim Ground Water Cleanup Level.

Table 12, below, summarizes the Interim Cleanup Levels for

carcinogenic and non-carcinogenic contaminants of concern
identified in ground water.
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TABLE 12: INTERIM GROUND WATER CLEANUP LEVELS

Y xR N I K L L A

Carcinogenic Interim -
Contaminants of Cleanup Basis Level of
Concern (class) Level (ug/1) Risk
Benzene (A) 5 MCL 1.7x10°
1,2-Dichloropropane (B2) 50 MCL 3.9x10%¢
Arsenic* (A) 50 MCL 1.0x107*
Beryllium (B2) 4 MCL 2.1x10%
SUM 3.2x107
Non-carcinogenic Interim Target
Contaminants Cleanup Basis Endpoint Hazard
of Concern (Class) Level (ug/l) of Toxicity OQuotient
Antimony (D) 6 MCL Blood 0.4
Arsenic (A) ' 50 MCL skin 4.5
Beryllium (B2) 4 MCL. None 0.02
Chromium (D) 100 MCL None 0.003
Lead (B2) 15 AL CNS -
Manganese 180 HB CNS 1
Nickel (D) 100 MCL Organ W1 0.1
Vanadium (D) , 260 HB CNS 0.5
6.6
Totals Skin 4.5
' CNS 1.5
Blvod 0.4
Other 1.2

*Recent studies indicate that many skin tumors arising from
oral exposure to arsenic are non-lethal and that the dose-
response curve for the skin cancers may be sub-linear (in
which case the cancer potency factor used to generate risk
estimates may be overestimate). It is Agency policy to manage
these risks downward by as much as a factor of ten. As a
result, the carcinogenic risk for arsenic in the above table
has been managed as if it were one order or magnitude lower
>~ than the calculated risk. Consequently, the risk level for
arsenic in the above table reflects a risk management factor.

These interim cleanup levels are consistent with ARARs or
suitable TBC criteria for ground water, attain EPA’s risk
management goal for remedial actions and are determined by EPA
to be protective. However, the true test of protection cannot
be made until residual levels are known. Consequently, at the
time that Interim Ground Water Cleanup Levels identified in
the ROD and newly promulgated ARARs and modified ARARS which
call into question the protectiveness of the remedy have been
achieved and have not been exceeded for a period of three
consecutive years, a risk assessment will be performed on
residual ground water contamination to determine whether the
remedial action is protective. This risk assessment of the
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residual groundwater contamination shall follow EPA procedures
and will assess the cumulative carcinogenic and non-
carcinogenic risks posed by ingestion of ground water. If,
after review of the risk assessment, the remedial action is
not determined to be protective by EPA, then remedial actions
shall continue until either protective levels are achieved and
are not exceeded for three consecutive years or until the
remedy is otherwise deemed protective. These protective
residual levels shall constitute the final Cleanup levels for
this Record of Decision and shall be considered performance
standards for any remedial action.

All Interim Ground Water Cleanup Levels identified in the ROD
and newly promulgated ARARs and modified ARARs which call into
question the protectiveness of the remedy and protective
levels determined as a consequence of the risk assessment of
residual contamination, must be met at the completion of the
remedial action at the points of compliance for the source
control remedy. EPA has estimated that these levels will be
attained within 11 years after completion of the source
control component.

The compliance boundary established for source control
groundwater cleanup levels (0OU-1) is the perimeter of the Site
which runs close to the current property boundary of the
Coakley Landfill on the south, west and east sides and
approximately 200 feet from the current toe of the slope of
the landfill to the north and northeast within the Site
boundary. Groundwater cleanup levels established in this ROD
need to be attained within the area of groundwater beyond the
source control compliance boundary that is impacted by
contamination from the landfill or could be impacted as a
result of pumping activities. This groundwater cleanup area
is the same as the area where institutional controls need to
be implemented as defined in the next section (B. Description
of Remedial Components) and designated in Appendix A, Figure
5. The remedy will be reviewed and a revised plan will be
adopted, if EPA determines that groundwater contamination from
the 1landfill has migrated beyond the boundary of the
groundwater cleanup area. Based on available data, the
groundwater contamination is not expected to migrate beyond
the area of institutional controls.

Description of Remedial Components
The Limited Action remedy allows for the natural attenuation
of the groundwater plume migrating from the source control

area. The main elements of the Limited Action remedy are
listed below:
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| institutional controls (such as deed restrictions) to
prevent use of contaminated groundwater:;

| natural attenuation for the contaminated groundwater
plume; and
| groundwater monitoring.

The key element of the remedy is the ability of the
groundwater contamination to naturally attenuate. A
mathematical model was used to predict the effect of the
natural processes (dilution and biodegradation) to reduce
contaminant levels in the groundwater. The model predicted
that the contaminants in the groundwater will naturally
attenuate to cleanup levels in approximately 11 years. This
compares to the estimated 5 to 10 years it will take to
actively pump and treat the groundwater until cleanup levels
are met.

A monitoring program will be developed and implemented as part
of the remedy to evaluate and determine the extent of
migration of the contaminated groundwater and other
potentially affected media (surface water and sediments) and
to track the natural attenuation of the contamination. EPA
will determine the frequency of sampling, the types of
analyses, the sampling method and the media to be sampled for
the monitoring program during the design phase. Initially,
monitoring wells at a minimum shall be sampled on a semi~
annual basis. The other affected media (surface water and
sediments) at a minimum will be sampled annually. Each
sampling location shall be analyzed for priority pollutants
(volatile organic compounds, semi-volatile organic compounds
and inorganics) unless EPA determines that the analyses are
not necessary. The monitoring program is currently estimated
to continue for thirty years.

The monitoring program will include establishing the naturally
occurring background levels of manganese and antimony in the
adjacent aquifers. This remedy provides for the installation
of additional monitoring wells to accomplish this and to
‘confirm the distance that contaminated groundwater has
migrated. EPA will determine the number and location of

additional monitoring wells that are necessary during the
remedial design.

In order for the remedy to be considered protective,
institutional controls need to be implemented to prevent use
of contaminated groundwater as a drinking water supply for the
duration of the remedy. Institutional controls are required
within the groundwater cleanup area. The area where
jnstitutional controls will need to be implemented is
currently estimated to be Lafayette Road (Route 1) to the
south, the power line easement to the north, the extent of the
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wetlands immediately to the west of the landfill and railroad
tracks and approximately 1400 feet from the landfill property
boundary to the south (see Appendix A, Figure 5). There are
no groundwater wells in use within the groundwater cleanup
area. The exact area where institutional controls will be
implemented will be determined during the remedial design as
approved by EPA. All residences within the expected area of
institutional controls are currently connected to a community
water system and do not depend on private drinking water
wells. The number of private property owners that will be
adversely impacted by the imposition of institutional controls
is anticipated to be few. Further, the remedy will be
reviewed and a revised plan will be adopted, if EPA determines
that the contamination from the landfill in the groundwater
has migrated beyond the boundary of the groundwater cleanup
area. Institutional controls can be removed from affected
property after the remedy has been determined by EPA to be
protective. The types of institutional controls which may be
implemented are deed restrictions, local ordinances or other
controls if they meet ARARs, including NH Env-Ws 410.26,
provided EPA determines the controls would be protective.
Though they are not ARARs, the administrative provisions NH
Env-Ws 410.20 and 410.21 may provide useful guidance for the
implementation of these controls.

To the extent required by law, EPA will review the Site at
least once every five years after the initiation of remedial
action at the Site if any hazardous substances, pollutants or
contaminants remain at the Site to assure that the remedial
action continues to protect human health and the environment.

XI. STATUTORY DETERMINATIONS

The remedial action selected for implementation at the Coakley
Landfill Superfund Site is consistent with CERCLA and, to the
extent practicable, the NCP. The selected remedy is protective of
human health and the environment, attains ARARs and is cost
effective. Although this operable unit for the management of
migration involves no .treatment and therefore does not satisfy the
preference for treatment which permanently and significantly
reduces the mobility, toxicity or volume of hazardous substances as
a principal element, the remedy for the Site as a whole, including
the oUu-1 remedy, satisfies this statutory preference.
Additionally, the selected remedy utilizes alternate treatment
technologies or resource recovery technologies to the maximum
extent practicable. : ‘
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The Selected Remedy is Protective of Human Health and the
Environment

The remedy at this Site will permanently reduce the risks
posed to human health and the environment by eliminating,
reducing or controlling exposures to human and environmental
receptors; more specifically the management of migration OU-2
remedy reduces exposure through institutional controls during

.an interim period as cleanup levels are reached through

natural attenuation.

Moreover, the selected remedy will achieve potential human
health risk levels that attain the 10 to 10°® incremental
cancer risk range and a level protective of noncarcinogenic
endpoints, and will comply with ARARs and to be considered
criteria. At the time that the Interim Ground Water Cleanup
lLevels identified in the ROD and newly promulgated ARARs and
modified ARARs which call into question the protectiveness of
the remedy have been achieved and have not been exceeded for
a period of three consecutive years, a risk assessment shall
be performed on the residual ground water contamination to
determine whether the remedial action is protective. This
risk assessment of the residual ground water contamination
shall follow EPA procedures and will assess the cumulative
carcinogenic and non-carcinogenic risks posed by ingestion of
ground water. If, after review of the risk assessment, the
remedial action is not determined to be protective by EPA, the
remedial action shall continue until protective levels are
achieved and have not been exceeded for a period of three
consecutive years, or until the remedy is otherwise deemed
protective. These protective residual levels shall constitute
the final cleanup levels for this Record of Decision and shall
be considered performance standards for any remedial action.

The Selected Remedy Attains ARARS

This remedy will attain all applicable or relevant and
appropriate federal and state requirements that apply to the
Site. Environmental laws from which ARARs for the selected
remedial action are derived, and the specific ARARs include:

- Resource Conservation and Recovery Act (RCRA)]

- .  Toxic Substances Control Act (TSCA)

- Clean Water Act (CWA)

- Safe Drinking Water Act

- Executive Order 11988 (Floodplain Management)

- Executive Order 11990 (Protection of Wetlands)

- Clean Air Act (CAA)

- Occupational Safety and Health Administration
(OSHA)
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- State Superfund Laws
- State Hazardous Waste Facility Laws
- State Groundwater Protection Rules

The specific ARAR table associated with this remedy are
attached in Appendix B, Table 13. It should be noted that
RCRA Land Disposal Restriction requirements are not an ARAR if
the remedy is implemented as described in this ROD.

A discussion of why these requirements are applicable or
relevant and appropriate may be found in Volume 3, Section 2
of the RI/FS at pages 2-2 through 2-30.

The following is a discussion of the applicable or relevant
and appropriate State of New Hampshire Groundwater Protection
Rules, Env-Ws 410, February 1993.

Chemical Specific

Env-Ws 410.05. Ambient Groundwater Quality Standards (to
the extent they are more stringent than MCLs and non-zero
- MCLGs)

Env-Ws 410.03. Groundwater Quality Criteria

Location Specific

Env-Ws 410.26, Groundwater Management Zone

Action Specific

Env-Ws 410.24 (a) and (b), Criteria for Remedial Action.
Note: Other criteria in 410.24, which do not impose
distinct requirements but rather are weighed more
generally in selecting remedial action plans would not be
ARARS.

Env-Ws 410.27, Groundwater Management Permit Compliance
Criteria. A

Note: This provision requires a revised remedial action
plan if contamination migrates beyond the area where
institutional controls are implemented. The remedy will
be reviewed and a revised plan will be adopted, if EPA
determines that the contamination from the landfill in
the groundwater has migrated beyond the boundary of the
groundwater cleanup area. '
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The following policies, criteria, and guidance will also be
considered (TBCs) during the implenmentation of the remedial
action:

a) USEPA Human Health Assessment Cancer Slope Factors
(CSFs);

b) U.S. EPA Risk Reference Doses (RfD’s); and

c) U.S. EPA Carcincgen Assessment Group Potency Factors.

The Selected Remedial Action is Cost-Effective

In the Agency’s Jjudgment, the selected remedy is cost
effective, i.e., the remedy affords overall effectiveness
proportional to its costs. In selecting this recedy, once
EPA identified alternatives that are protective of human
health - and the environment and +that attain, or, as
appropriate, waive ARARs, EPA evaluated the overall
effectiveness of each alternative by assessing the relevant
three criteria--long term effectiveness and permanence;
reduction in toxicity, mobility, and volume through treatment;
and short term effectiveness, in combination. The
relationship of the overall effectiveness of this remedial
alternative was determined to be proportional to its costs.
The costs of this remedial alternative are:

COST COMPARISON OF SOURCE CONTROL ALTERNATIVES

Capital O&M Costs Present

Costs (8/vyr) Worth
No Action ’ $ 101,000 98,000 1,212,000
Limited Action 301,000 98,000 _1,412,000.
Groundwater Treatment w/
OU-1 Systenm 586,000 151,000 2,067,000
Groundwater Treatment w/
New System 1,438,000 196,000 3,232,000

The time to meet cleanup levels for MM-2 is estimated to take
eleven (l1l1) years. The time to meet cleanup levels for MM-3
and MM-4 is estimated to take five (5) to ten (10) years.
These time periods are relatively similar for cleaning up
groundwater. Therefore, MM-2 1is the most cost effective
alternative that is protective and meets ARARs, the threshold
criteria.
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The Selected Remedy Utilizes Permanent Solutions and
Alternative Treatment or Resource Recovery Technologies to the
Maximum Extent Practicable

Once the Agency identified those alternatives that attain or,
as appropriate, waive ARARs and that are protective of human
health and the environment, EPA identified which alternative
utilizes permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum
extent practicable. This determination was made by deciding
which one of the identified alternatives provides the best
balance of trade-offs among alternatives in terms of: 1) long-
term effectiveness and permanence; 2) reduction of toxicity,
mobility or volume through treatment; 3) short-term
effectiveness; 4)implementability; and 5) cost. The balancing
test emphasized long-term effectiveness and permanence and the
reduction of toxicity, mobility and volume through treatment;
and considered the preference for treatment as a principal
element, the bias against off-site land disposal of untreated
waste, and community and state acceptance. The selected remedy
provides the ©best balance of trade-offs among the
alternatives.

The limited action remedy is as effective in the long term and
permanent as any active treatment system alternative since
cleanup goals will be reached in a similar time period and
will be permanent once met for both the source control and
this management of migration remedy (OU-1 and OU-2). Also MM-
3 and MM-4 will result in the production of residuals which
would have to be disposed of off site. Although treatment
will not be used to achieve a reduction in toxicity, mobility,
or volume in the selected remedy, reductions will be similar
to the MM-3 and MM-4 alternatives, where treatment would be
used, at a significantly 1lower cost. The short term
effectiveness is greater for the limited action remedy than
the active remedies since construction involves minimal impact
to the wetland with the drilling of wells and there is little
to no exposure threat to the workers, local community during
construction and protectiveness is attained in a similar time
frame. All the remedies are implementable with limited action
being the more implementable based on the complexity of the
alternatives. The limited action remedy is also the most cost
effective when compared to the active treatment remedies.
Overall, the balancing criteria favor the limited action
remedy.
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The State has reviewed the ROD and concurred with the remedy.
The community varied in their acceptance of the limited action
remedy. The property owners were against institutional
controls but did not prefer the active treatment alternatives.
The PRPs wanted the no-action remedy to be chosen and some of
the community members wanted an active treatment remedy
chosen. Overall, the modifying criteria did not change the
EPA preferred alternative.

The selected remedy meets the statutory requirement to utilize
permanent solutions and treatment technologies to the maximum
extent practicable. The source control remedy OU-1 provides
treatment of the more concentrated contamination. Although
the management of migration remedy OU-2 does not utilize
treatment, it does provide a permanent solution by allowing
natural attenuation of the lower concentration of contaminated
groundwater migrating from the site. Since the result of
natural attenuation is similar to the result of active
treatment of the groundwater EPA concludes that natural
attenuation remedy is the most practical alternative.

. E. The OU-2 Selected Remedy does not Satisfy the Preference for
. Treatment as a Principal Element

The selected remedy is an operable unit limited in scope. It
.involves no treatment and therefore does not satisfy the
preference for treatment as a principal element. However, the
source control OU-1 remedy fulfills the preference for
treatment as a primary element for the overall Site cleanup.
The remedy requires treatment of the groundwater from under
the landfill and treatment of the landfill gases. The limited
action remedy does not use treatment as the principle element.
However, the natural attenuation model used in the RI/FS
estimates a similar time in meeting cleanup 1levels as an
active system and natural attenuation would cause less impact
to the wetlands, thereby satisfying one of the response
objectives.

XII. DOCUMENTATION OF NO SIGNIFICANT CHANGES

EPA presented a proposed plan (preferred alternative) for
remediation of the Site on May 23, 1994. This management of
migration preferred alternative included a limited action remedy
based on natural attenuation of the contaminated. groundwater
migrating from the site. The remedy includes long term monitoring
for up to thirty years and institutional controls to prevent the
affected groundwater from being used as a source for drinking
water. The remedy contains no significant changes from that
proposed. ‘
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XIII. STATE ROLE

The State of New Hampshire, Department of Environmental Services
(DES) has reviewed the various alternatives and indicated its
support for the selected remedy. The State has also reviewed the
Remedial Investigation, Risk Assessment and the Feasibility Study
to determine if the selected remedy is in compliance with
applicable or relevant and appropriate State Environmental laws and
regulations. The New Hampshire DES concurs with the selected
remedy for the Coakley Landfill Superfund Site. A copy of the
declaration of concurrence is attached as Appendix D.
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TABLE 1: SUMMARY OF CONTAMINANTS
OF CONCERN IN OVERBURDEN GROUNDWATER

Average Maximum
Contaminants Concentration Concentration Frequency
of Concern (ug/1) (ug/1) of Detection

Volatile Organic Compounds

Benzene 5.7 30 . 14/57
Chlorobenzene 4.7 17 15/57
1,2-Dichloropropane 1.1 10 2/57
Vinyl Chloride 0.53 1 1/57
Semi-Volatile Organic Compounds

4-Methylphenol ND ND o/56
Inorganics

Antimony 18 37 3/39
Arsenic 36 210 44/47
Barium 420 1,500 47/47
Beryllium 4.5 16 22/47
Chromium 240 980 41/47
Lead 56 160 41/47
Manganese 6,000 21,600 47/47
Nickel 200 700 42/47
Vanadium 180 680 41/47

Zinc 240 980 35/39



TABLE 2:

Contaminants
of Concern

Volatile Organic Compounds

Benzene
Chlorobenzene
1,2-Dichloropropane
Vinyl Chloride

Semi-Volatile Organic Compounds

4-Methylphenol

Inorganies

Antimony
Arsenic
Barium
Beryllium
Chromium
Lead
Manganese
Nickel
Vanadium
Zinc

SUMMARY OF CONTAMINANTS
OF CONCERN IN BEDROCRK GROUNDWATER
Average Maximum
Concentration Concentration
{ug/1) (ug/1)
3.3 1%
3.1 24
0.88 4
0.53 1
S0 1,100
14 50
2.5 26
170 640
2 12
88 340
14 52
2,000 5,300
100 470
73 350
83 440

Frequency

of Detection

11/47
12/47
6/47
1/47

6/50

1/38
24/42
36/41

8/42

8/43
13/43
43/43
30/43
23/43
27/40



TABLE 3: SUMMARY OF CONTAMINANTS
OF CONCERN IN RESIDENTIAL/COMMERCIAL GROUNDWATER WELLS

Average Maxzimum
Contaminants Concentration Concentration Frequency
of Concern (ug/1) (ug/1) of Detection
Arsenic 2.5 3 3/15
Barium 17 32 10/21
Chromium 31 113 6/21
Lead 22 43 12/21
Manganese 759 1,900 21/21
Nickel 25 64 6/21
Vanadium 6.8 11 6/21

Zinc 2,300 8,400 14/21



TABLE 4: SUMMARY OF CONTAMINANTS

OF CONCERN IN SURFACE WATER (STREAMS ONLY)

Average Maximum
Contaminants Concentration Concentration Frequency
of Concern (vg/1) (ug/1) of Detection
Arsenic ND ND 0/7
Barium 18 27 7/9
Beryllium ND ND 0/9
Lead 11 36 8/9
Manganese 460 980 9/9

Vanadium 1.7 2.6 1/9



TABLE 5: SUMMARY OF CONTAMINANTS -

OF CONCERN IN SURFACE WATER (STREAMS, WETLAND & LANDFILL RUNOFF)

Average Maximunm

Contaminants Concentration Concentration Frequency
of Concern (ug/1) (ug/1) of Detection
Arsenic 24 130 10/30
Barium 430 4,900 24/31
Beryllium 2 2.9 4/31

* Lead 51 300 24/31
Manganese 6,100 41,000 30/31

Vanadium 23 76 17/31



IABLE 6: SUMMARY OF CONTAMINANTS )
OF CONCERN IN SEDTMENT (STREAMS, WETLAND & LANDFILL RUNOFF)

Average Maximum
Contaminants Concentration Concentration Frequency
of Concern (mg/kq) (mg/1) of Detection
Semi-Volatile Organic Compounds
Total Carcinogenic PaHs ~ ¢.93 0.91 43/171
Inorganies
Arsenic 14 64 32/32
Barium 62 110 32/32
Beryllium 0.69 2.2 17727
Manganese 500 2,500 32/32
Mercury 0.21 1.3 10/28
Nickel 22 42 31/31
Vanadium 25 46 32/32

Zinc 47 78 32/34



TABLE 7: SUMMARY OF CONTAMINANTS
OF CONCERN IN SEDIMENT (STREAMS)

Average Maximum
Contaminants Concentration Concentration
of Concern (ma/kq) (mgq/1)
Semi-Volatile Organic Compounds
Total Carcinogenic PAHs 0.84 0.84
Inorganies
Arsenic 7.7 13
Barium 46 75
Beryllium 0.61 1.1
Manganese 230 280
Mercury 0.28 0.4
Nickel 25 35
Vanadiunm 28 46

Zinc 52 78

Frequency

of Detection

21/48

9/9
9/9
6/9
9/9
5/9
9/9
9/9
8/9



Contaminant of
Concemn

(Class)

antimony

arsenic (A)
barium

henzene (A)
beryllium (132)
chlorobhenzene(D)
chromivm (D)
1,2-dichloropropane(R2)
lead (B2)
manganese (D)
nicke!

vanadium (D)
vinyl chloride (A)
zinc (D)

TABLE 8
CARCINOGENIC RISKS FOR THE POSSIBLE FUTURE INGESTION
OF OVERBURDEN GROUNDWATER BY ADULTS

Conc, Exposure Cancer Potency
(mg/L) Factor Factor
ave max (L/kg/day) (mg/kg-dy)”
0.018 0.037 1.2x10? -
0.036 0.21 1.2x10? 1.75
0.42 1.5 1.2x107 -
0.0057 0.03 1.2x10? 0.029
0.004S 0.016 1.2x107 4.3
0.0047 0.017 1.2x10? ) -
0.24 098 ‘ 1.2x10? -
0.0011 0.01 1.2x10? 0.067
0.056 o 0.16 1.2x10? -
6 216 1.2x107? . -
0.2 0.7 1.2x10?% -
0.18 0.68 1.2x10? -
0.00053 0.001 1.2x10? 1.9
0.24 0.98 1.2x10? -

SUM

Risk Estimate

ave

7.6x10°*

2.0x10¢
2.3x101

1.2x10°

1.0x107?

RMIE

4.4x107?
1.0x10°%
R.3x10

s.ox10*

2.3x10*

5.3x10”



Contaminant of

Concern

antimony
arsenic
barium
henzene
beryllium
chlorobenzene
chromium
1,2-dichloropropanc
lead *
manganese
nickel
vanadium
viny! chloride

zinc

TADLE 8A

NONCARCINOGENIC RISKS FOR THE POSSIBLE FUTURE INGESTION

OF OVERBURDEN GROUNDWATER BY ADULTS
Conc. Exposure Reference Toxicily
(mgN.) Fuctor Dose Endpoint
ave max (L./kg/day) (mg/kp/dy)
0018 0.037 ' 0.027 0.0004 ' bload
0.036 0.21 ' 0.027 0.0003 skin
042 1.5 " 0.027 0.07 cardiovas.
0.0057 ©0m 0.027 . ]
0.0045 0.016 0.027 0.005 none
0.0047 0017 0.027 0.02 liver
0.24 0.98 0.027 | nonc
0.001 1 0.01 0.027 . .
0.056 0.16 0.027 . )
6 21.6 0.027 0.005 CNS
02 0.7 0.027 0.02 organ wt.
0.18 0.68 0.027 0.007 liver
0.00053 0.001 0.027 . .
0.24 0.98 0.027 03 blood
ENDPOINT His
CNS
SKIN
BLOOD
LIVER

* . L.ead is evaluated quantitatlvely by use of EPA’s IBUBK Model, Version 0.5. See Human Health Risk Assessment.

11azard Quotient

nve RME
1.2 25
32 19
0.16 0.58
2.4x10? 8.6x107
6.3x10" 2.3x107
6.5x107 2.6x10°
12 120
0.27 0.95
0.69 26
2.2x10? 8.8x107?
32 120
32 19
1.2 2.5
0.7 2.6



Contaminant of
Concern

(Class)

antimony

arsenic (A)
barium

henzene (A)
beryllium (B2)
chlorobenzene(D)

chromium (D)

1,2-dichloropropane(N2)

lead (B2)
mangunese (1))
nickel

vanadium (D)

vinyl chloride (A)

zinc (D)

TABLE 9
CARCINOGENIC RISKS FOR THE POSSIBLE FUTURE INGESTION
OF BEDROCK GROUNDWATER Y ADULTS

Conc. Bxposure Cancer Potency
(mg/L) Factor Factor
ave max (L/kg/day) (mg/kg-dy)-1
0.014 0.05 1.2x107 -
0.0098 0.026 1.2x10? 1.75
0.17 0.64 1.2x10? -
0.0033 0.019 1.2x107 0.029
0.002 0.012 1.2x10? 43
0.0031 0.024 1.2x10? -
0.088 0.34 1.2x10? -
0.00088 0.004 1.2x10? 0.067
0.014 0.052 1.2x10? -
2 53 1.2x10? -
0.1 0.47 1.2x10? -
0.073 0.35 1.2x10? -
0.0002 0.0002 1.2x107? 1.9
0.093 0.44 1.2x10? -

SUM

Risk Estimate

4.6x10°

3.ax10

RME

5.5x10™

6.ox10*
6.2x10"

4.6x10°¢

1.2x107?



Contaminant of

Concem

untimony
arsenic

harlom
henzene
beryHium
chlorohenzene
chromium

! ,2‘dichlor;)propanc
lcad ¢
manganese
nicketl
vanadium
vinyl chloride

zinc

* - Lend s evaluated quantitatively by use of EPA's IBUBRK Model, Verslon 0.5, See Human llealth Risk Assessment.

TABLE 9A

NONCARCINOGENIC RISKS FOR THE POSSIBLE FUTURE INGESTION
OF BEDROCK GROUNDWATER BY ADULTS

Conc. ) Exposure Reference
(mg/L) Factor Dose
ave max (L/kg/day) (mg/kg/dy)
0.014 0.05 2.7x10? 0.0004
0.0095 0.026 2.7x10? 0.000}
0.17 0.64 27407 0.07
0.0033 0.019 2.7x10? -
0.002 0.012 2.7x10? 0.005
0.0031 0.024 2.7x10? 0.02
0.088 0.34 2.7x10? 1
0.00088 0.004 2.7x107 -
0.014 0.052 2.7x10? -

2 53 2.7x10? 0.005
0.1 047 2.7x10? 0.02
0.073 . 035 2,7x10? 0.007
0.0002 0.0002 2.7x10? -
0.093 0.44 2.7x10? 0.3

Toxicity
Endpoint

Mood
skin
curdiovas,

none
liver

none

CNS
organ wi.

liver

blood
ENDPOINT Nis
CNS

SKIN

BLOOD

LIVER

Hazard Quotient

ave
0.95
0.86
6.6x 107
1.1x107
4.2x107
2.4x10?

RME
34
23

0.2s
6.5x10°7
3.ax107

9.2x10°

4.0x10?

29

34
14



Contaminant of
Concem
(Class)

. arsenic (A)
barium
chromium (D)
lead (N2)
manganese (D)
nickel
vanadium (D)

zinc (D)

TABDLE 10

CARCINOGENIC RISKS FOR THE POSSIBLE FUTURE INGESTION

OF GROUNDWATER TN RESIDENTIAL/COMMERCIAIL. WELLS BY ADULTS

Conc.
(mg/L)
ave
0.0025
0.017
0.031
0.022
0.759
0.025
0.0068
23

max
0.003
0.032
0.113
0.043
1.9
0.064
0.011
84

Exposure

Factor

(L/kg/day)
1.2x10?
1.2x10?
1.2x10?
1.2x107?
1.2x10?
1.2x10?
1.2x10?
1.2x10?

Cancer Potency

Factor

(mg/kg-dy)-1
1.75

SUM

Risk Estimate

ave

5.3x10°

5.3x10°

RME
6.3x10°

6.3x10°



Contaninant of

Concern

arsenic
" barium
chromium
lead®
manganese
nickel
vanadiom

zinc

* - Lead is evaluated quantitatively by use of EPA’s IEUBK Model, Version 0.5. Sce lluman tealth Risk Assessment.

NONCARCINOGENIC RISKS FOR THE POSSIBLE FUTURE INGESTION OF
GROUNDWATER RESIDENTIAL/COMMERCIAL. WELLS BY ADULTS

Conc,
(mg/L.)
ave
0.0025
0.017
0.031
0.022
0.759
0.025
0.0068
23

TABLE 10A

max
0.003
0.032
0.113
0.043
1.9
0.064
0.011
84

xposure

Pactor

(L/kg/day)
2.7x10?
2.7x10?
2.7x107
2.7x1 0“’
2.7x10?
2.7x10?
2.7x10?
2.7x10?

Reference
Dose
(mg/kg/dy)
0.0003
0.07
1
0.005
0.02
0.007
03

‘Toxicity

Endpoin

skin
cardiovas.
none
CNS

CNS
organ wi.
liver
blood
ENDPOINT His
CNS
SKIN
BLOOD
LIVER

Hhazard Quoticent

ave
0.23
6.6x10°
8.4x10™
4.1
3.4x10?
2.6x107

0.21

1.1

02

0.2
0.03

10
8.6x107?
125007

0.76

10
0.3
0.8

0.04



TARBLE 13

COAKLEY LANDFILL SUPERFUND SITE
NORTH IHTAMPTON, NH

RECORD OF DECISION FOR OU-2

ARARS FOR REMEDY MM-2

Media Typel# Requirement Status Requirement Synopsis Action fo be Taken to Attain ARARs
Groundwater -  Chemical Safe Drinking Water Act, Relevant and MClL.s have been promulgated for a Through a combinmion of reduction in
Federal Specific/l Maximum Contaminant Levels Appropriate number of organic and inorganic landfill infiltration and natural attenuation,

(MCLs), 40 CFR, Part 141 contaminants. These levels regulate the constituents of concern will meet MCLs, and
concentration of contaminants in this ARAR will be attained. Long-term
drinking water supplies. MCls are monitoring will be performed 10 ensure that
considered relevant and appropriate for  (hese standards are met.
groundwater because it is federally
classificd as a potential drinking water
source.

Groundwater -  Chemical Safe Drinking Water Act, Relevant and Non-enforceable health goals for public  Through a combination ol reduction in
Federal Specific/2 Maximum Contaminant Level Appropriate walter systems. The USEPA has landfill infiltration and natural attenuation,
Goals (MCLGs), 40 CFR, Part 141 promulgated non-zero MCLGs for constituents of concern will meet non-zero
specific contaminants, MCLGs, and this ARAR will be attained.
Long-term monitoring will be performed 1o
ensure thit these standards nre met.
Groundwater - Chemical Safe Drinking Water Act (SDWA) To Re MCLs have heen promulpated for o When the risks to huwman health due to
Federal Specilic/d - Maximum Contaminant Levels Considered number of common orgamic ind constmplion of groundwater were assessed,

(MCLs) (40 CFR 141,11 - 141.16) inorganic contaminants, ‘These fevels concentrations of contiaiminants ol concem
regulate the contaminants in public were compared to their MCLs and were
drinking water supplies but may also be  included as a component of the risk
considered relevant and appropriate for  assessment.

roundwater aquifers potentially used

or drinking wier,
Groundwater - Chemical USEPA Human Health Assessment  To Be CSFs are developed by EPA for health  These values preseat the most up 1o date
Federal Specific/4 Cancer Slope Factors (CSFs) Considered effects assessments or evaluation by the  cancer risk potency information.  CSVs shall

Human Health Assessment Group be used to compute the individual cancer risk

(IAG) resulting from exposure (o contaminants,
Groundwater - Chemlcal Safe Drinking Water Act, To he MCLGs are non-enforcenble henlih Grovndwaler contaminant concentrations
Federal Specific/s Maximum Contaminant Level considered goals. ‘I'hey establish drinking water were compared (o non-zero MCLGs ad were

Goals (MCLGs), 40 CFR, Part 141 quality goals at levels of no known or included as one component of the risk
anticipated health cflects with an assessment.
adequate margin of safety.

Groundwater -  Chemical U.S. BPA Risk Reference Doses To be RfD’s are dose levels devcloped bascd U.S. EPA RfD's were used to characterize
Federal Specific/é (RD’s) considered on the noncarcinogenic effects. risks due to exposure to contaminants in

groundvyater (for ingestion pathways).

~



TABLE 13

COAKLEY LANDFILL SUPERFUND SITE
NORTH HAMPTON, NH

RECORD OF DECISION FOR OU-2

ARARs FOR REMEDY MM-2

Media Type/H Requirement Status Requirement Synopsis Action to be Taken to Attain ARARs
Giroundwater -  Chemical 1J.S. EPA Carcinogen Assessment  To be Potency factors are developed by the 1).S. EPA Carcinogenic PPotency Factors were
Federal Specific/7 Group Potency Factors considercd EPA (rom Health Lflects Assessments used (o compute the individual inevemental

or evaluntion by the Carcinogens cancer risk resulting lrom  exposure (o site
Assessment Group, conlaminants.
CGiroundwater - Action RCRA - Groundwater Protection Relevant and This regulation details requirements for A groundwaier monitoring progrim is i
Federu! Specific/1 (40 CFR 264) Subpart F Appropriate a groundwater monitoring program to be  component of all aliernatives. Al
installed ut the site. groundwater monitoring requirements of this
subpart will be met.
Groundwater - Action N.I1. Admin. Code Env-We 604, Applicable This provision requires that abandoned — Once monitoring wells have fullilled their
State Specific/2 Abandonment of Wells wells must be senled to prevent the useful life, requirements for closure will be
entry of contaminants into the followed.
groundwater.
Groundwater - Chemical Ambient Groundwater Quality Applicable Standards for quality of groundwater. When the state standards are more stringent
State Specific/l Standards, 410.05 than federal MCLs, and non zero MCLGs,
the state standards are used.
Groundwater -  Chemical New Hampshire Primary Drinking  Relevant and Standards for public drinking water Through a combination of reduction of
Siate Specific/2 Water .Criteria (MCLs and Appropriate system. Used as cleanup standards for  landfhill infiltration and natural attenualtion,
MCLGs) under RSA Ch. 485, aquifers and surface water bodies that conslituents of concern will mect these state
romulgated at Env-Ws 316 and are potentinl drinking water sources. standards il they are more stringent than
l.;l7 federal MCLs and non-zero MCLGs.  Long
term monitoring will ensure that these
stocdurds are met,
Groundwater - Chemlcal Groundwater Quality Criterla, Env-  Applicable Groundwater shall be suitable for use as  Remedinl action will be required to freat
State Specific/3 Ws 410.03 (a) and (b) drinking waler without treatment and affected groundwater or climimate discharge
shall not contain any regulated of substances that may be harmful to the
contaminant in concentrations grealer drinking water or gronndwater, which may
than ambient groundwiter quality include substances exceeding 107" cancer risk
standurds established in Eov-Ws 410,05, level health advisory limits.
Groundwater - Chemical Groundwater Quatlly Crlterin, Bnve  Applicable Unless naturally oceurring, groundwater Groundwater must be remediated to ensure
Stute Specitic/d Ws 410.03 (c) shall not contain any contaminants al nondegradation of surtice water.  Any

concentrations such that the natural
discharge of that groundwater to surface
water results in a violation ol surfuce
standards in any surlnce water body
within or adjacent to the site, unless the
roundwater discharge is exempt under
inv-Ws 410.04. .

discharges to groundwalter must not cause any
degradation 1o surface water so as o violate
surliice water quality standards in adjacent
surfitce waters. Class B walers are to be
maintained as acceplable for use, afier
adequate treatment, as water supplics.



TADLE 13

COAKLEY LANDFILL SUPERFUND SITE
NORTH HAMPTON, NH

RECORD OF DECISION FOR OU-2

ARARs FOR REMEDY MM-2

Media

Type/#

Requirement

Status

Requirement Synopsis

Action (o he Taken to Attnin ARARs

Groundwater -
State

Groundwater -
State

Groundwater -
State

Groundwater -
State

Location
Specific/t

Action
Specific/3

Action
Specific/4

Action
Specific/5

Env-Ws 410.26 Groundwater
Management Zone

Requirements for Owners and

Operators of Hazardous Waste
Facilities, Env-Wm 700 and as
tollows:

En-Wm 707.02() Groundwater
Monitoring

Env-Wm 702.11/.12 Groundwater
and Other Monitoring

Env-Ws 410.24(a) and (b), Criterla
for Remedial Action

Env-Ws 410.27, Groundwater
Management Permit Compliance
Criteria

Relevant and
Appropriate

Relevant and
Approprinte

Relevant and

appropriate

Applicable

Applicable

At contaminated sites, requires
ﬁroundwaler management zone to be
esignated and use restricted.

These provisions establish operating and
monitoring requirements for owners and
operators of hazardous waste facilitics,
us well as general, cavironmental, health
and design requirements.

Requires aperators of existing hazardous
waste facilities to comply with the
requirements of 40 CFR "Subpart F.

Specified types of hazardous waste
treatment facilities mwst monitor
migration of hazardous wasie as
specified.

Requires remedial action for
roundwaler to ensure protection of
uman health and the environment and
aftain the groundwater quality criteria of
Env-Ws 410.03,

Where an approved remedial action plan
fails to meet performance standards, a
revised plan must be developed.
Additional investipation or remeding
nction may be required.  Gronmbwaler
must be monitored snd mannged in

aecordunce with the plan until

contamination sources ar removed or
treated and compliance with
groundwater quality criterin are
achicved,

Use of groundwater extraction from wells
within the groundwater cleanup area will he
restricted by institutional controls and/or
groundwater management zone requirements.
All other relevant and appropriate provisions
of Env-Ws 410.26 will he implemented.

Remedial activities which include
construction of a haziwdous waste facility
must meet the requirements listed hekow,

A groundwater monitoring program will he
inslalled as required to monitor groundwater
within the groundwater cleanup area,

A groundwater monitoring program will be
installed as required to monitor groundwaler
within the groundwater cleanup area.

The remedy must achicve these specific
goals.

If the remedy fails 1o meet performance
standards, the remedy will be reviewed and a
revised plan will be adopted. Groundwaier
mnst be monitored and manaped as
prescribed.



TABLE 13

COAKLEY LANDFILL SUPERFUND SITE

NORTH HAMPTON, NIl

RECORD OF DECISION FOR OU-2

ARARs FOR REMEDY MM-2

Media Typel# Requirement Status Requirement Synapsis Action to he Taken to Attain ARARs
Surfuce Water  Chemical Clean Water Act (CWA) Federal Applicable Federnt AWQC are health-based criterin AWQC were considered in charmcterizing
- Federal Specific/l Ambient Water Quality Criteria that have been developed for 95 human health risks and toxic effeccts on
(AWQC) 40 CFR 122.44 carcinogenic and noncarcinogenic aquatic organisms due to concentrations in
compounds, surlice waler. Because this water is not used
as o drinking water sonrce, nnd is not goud
habitat for fish, only the criterin for aquiatic
organism protection were refevant.  These
standards will be met for any discharge to
surface water.
Surfuce Water  Chemienl RSA 485-A:8 Applicable This Identifies physicad, chemical, and These set cleanup standards for waters that
- Stale Specific/) - bacteriologicnl standanrds Class A, 13, are potentinl drinking water supplies. “These
and C walers must sutisly. stundirds nre nlso used to determine
complinnce with the Stn’s nondegradation
policy.
Surface Water  Chemical RSA 485-A:12 Appticable This prohibits discharges that will lower  Remedial Action should climinate any
- State Specific/2 the quality of any surlace water below discharge to surface waters in or adjacent o
the minimum requircments of the the site which lowers the quality of any
surface water classification. Specific surface water body below the applicable
standards for classification of surface classification requirements.
walers are found at RSA 485-A:8.
Surface Water  Chemical Env-432 Relevant and Water quality criteria for toxic Discharges to surface waters in or adjacent 10
- State Specific/3 appropriate substances in fresh and marine waters ihe site must meet NH's surface water quality
are established. They are essentially the standards to the extent they are more
same as the federnl ambient water stringent then the federal criteria
quality criteria.
Air Quality - Action N.H. Admin. Rules, Env-A 1002 Applicable Construction and excavation activities Construction and/or excavation for access
State Specific/l Fugitive Dust restricted from causing fugitive dust. roads or well or pipe installation shall control
fugitive dust in accordance with this
regulntion.
Wetland - l.ocation CWA - Section 404 Applicable This regulntion outlines requirements for Activities in wettands will comply with the
Federal Specific/l discharges of dredged or ﬁ(]l material. substantive provisions of this regulntion.

Under {his requirement, no activily that
affects a wetlind shall be permitted it a

racticable alternative that has less
impact on the wetland is available. Ir
there Is no other pmcticable nliernnlive,
fmpucts must be mitigated,



TABLE 13

COAKLEY LANDFILL SUPERFUND SITE
NORTH HAMPTON, NI

RECORD OF DECISION FOR OU-2

ARARs FOR REMEDY MM-2

Media Type/# Requirement Status Requirement Synopsis Action to he Taken to Attain ARARs
Wetland - L.ocation Wetlands Executive Order (PO Applicable Under this regulation, federnd ngencies Construction in wetlands must include afl
Federal Specific/2 11990), 40 CFR Part 6 Appendix are required (o minimize the destruction, practicable means of minimizing harm (o

A loss, or degradation of wetlands and wellands. Wetlands protection considentions
Hrcsc[vg and enhance astural and must be incorporated into the plansing and
. eneficial values of wetlands, decision making about remedial alicrmatives.
Weltland - L.ocation Flood Plaing Executive Order (EO  Applicable Federal agencies are required to reduce  The potential effects of any action must he
Federal Specific/3 11988) 40 CFR Pant 6 Appendix A the risk of fload loss, to minimize evaluated 1o ensure that the planning and
impact of Noods, and 1o restore and decision making reflect consideration of lood
preserve the natural and benelicinl value  hazards and Nood phain managemient,
of flood plains. including restoration and preservation of
natural underdeveloped floor phains,
Wetland - l.ocation Criterla ' and Conditlons for Fill Applicable These regututions wre promulgated under Fitting or other uctivities in or adjacent 1o
State Specifie/l and Dredge in Wetlands: RSA the New lHuwmpshire Wetlands Board, wethnds will comply with these
482-A, Env Wt 300-400, 600. which regulate drcdgin%, filling, requirements,
aliering, or polluting inland weltlands.
Wetland - Location Dredging and Control of Run-off:  Applicable These regulate activities in or near Filling or other activities in or adjacent to
State Specific/2 RSA 485-A:17 Dredging Rules: surface waters which may tmpact water  wetlands will comply with these
Env-Ws 415 quality, impede natural runoft or create requirements,
unnatural runoff.
Weitland - Location RSA 217A NH Native Plant Applicable Prohibits damngipF_ plant species listed Listed species will be identified and remedial
State Specific/3 Protection Act as endangered within the state, activities will comply with requirements.
Wetland - l.ocation Res-N 100-300 Applicablis Prohibirs 4IunmgipF plont species listed Listed species will be identificd and remedial
State Specific/4 as endangered within the state. activities will comply with requircments.

<
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COAKLEY LANDFILL MANAGEMENT OF MIGRATION
RESPONSIVENESS SUMMARY

Preface

The U.S. Environmental Protection Agency (EPA) held a 61 day public
comment period from June 2, 1994 to August 1, 1994 to provide an
opportunity for interested parties to comment on the Remedial
Investigation and Feasibility Study Report (RI/FS) and the Proposed
Plan prepared for the Coakley Landfill Superfund Site (the Site) in
North Hampton, New Hampshire. This is the second operable unit
(0U-2) Responsiveness Summary for the management of migration
remedy. The first operable unit was for the source control remedy
and the ROD and responsiveness summary was signed in June 1990. As
part of the OU-2 RI/FS the EKEuman Health Risk Assessment and the
Ecological Risk Assessment are presented. EPA made a preliminary
recommendation of its preferred alternative for Management of
Migration Remediation in the Proposed Plan issued on May 23, 1994,
before the start of the public comment pericd.

The purpose of the Responsiveness Summary 1is to document EPA’s
responses to comments and questions raised during the publlc
comment period. EPA considered all of the comments summarized in
this document before selecting a final Management of Migration
remedial alternative to address contamination at the Site.

This Responsiveness Summary is organized into the following
sections:

I. Ooverview of Remedial Alternatives Considered in the
Feasibility Study and Proposed Plan - This section
briefly outlines the remedial alternatives evaluated in
the FS and Proposed Plan, including EPA’s preliminary
recommendation of a preferred alternative.

II. Site History and Background on Community Involvement and
Concerns - This section provides a brief Site history,
and a general overview of community interests and
concerns regarding the Site.

III. Summary of Comments Received During the Public Comment
Period and EPA Resvonses to These Comments - This section

summarizes and provides EPA’s responses to the comments
received from residents and other interested parties
during the public comment period. During the comment
perlod there was a letter received by the Regional
Admlnlstrator, John P. DeVillars from Senator Bob Smith
which is Attachment E of this document. Additionally,
comments received from the Potentially Responsible
Parties (PRPs) are summarized and EPA’s responses to the
comments are provided.



Attachment A - List of community relations activities that EPA
has conducted to date at the Site.

Attachment B - Potentially Responsible Parties’ comments

Attachment C - Transcript of the June 21, 1994 informal public
hearing on the Site, held in North Hampton, New Hampshire.

Attachment D - Guidance and other documents on Instltutlonal
controls and residential property at Superfund Sites.
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I. OVERVIEW OF REMEDIAL ALTERNATIVES CONSIDERED IN THE
FEASIBILITY STUDY AND PROPOSED PLAN

Using information gathered during the Remedial Investigation (RI)
(an investigation of the nature and extent of contamination) and
the Risk Assessment (an assessment of the potential risks to human
health and the environment associated with the contamination
migrating from the site), EPA identified several cleanup objectives
for the Site.

The primary cleanup objective is to reduce the risks to public
health and the environment posed by exposure to contamination that
migrates off-site away from the landfill source. (Source control
at the landfill was the subject of operable unit 1.) Cleanup goals
for groundwater are set at 1levels that EPA considers to be
protective of public health and the environment.

After identifying the cleanup objectives, EPA developed and
evaluated ©potential cleanup alternatives, called remedial
alternatives. The Feasibility Study (FS) describes the remedial
alternatives considered to address groundwater, surface water, and
sediment contamination associated with off-site migration. The FS
also describes the criteria EPA used to narrow the range of
alternatives to four.

EPA’s preferred alternative to address the off-site contamination
includes institutional controls to prevent use of contaminated
groundwater, natural attenuation of the contaminated groundwater
and groundwater monitoring.

REMEDIAL ALTERNATIVE EVALUATED IN THE OU-2 FEASIBILITY STUDY

The four management of migration remedial alternatives considered
for detailed analysis by EPA are listed below. The May 1994
Proposed Plan should be consulted for a detailed explanation of
these remedial alternatives as well as EPA’s preferred alternative.

ALEERNATIVES TO ADDRESS MANAGEMENT OF MIGRATION

Alternative MM-1: No Action

Alternative MM-2: Limited Action, Natural Attenuation and
Groundwater Monitoring (EPA has recommended
this as the preferred alternative)

Alternative MM-3: Groundwater Treatment/On-Site Disposal in
Conjunction with OU-1 Groundwater Treatment
System

Alternative MM-4: Groundwater Treatment/On-Site Diéposal
(separate system)



II. SITE EISTORY AND BACKGROUND ON COMMUNITY IN&OLVEMENT AND
CONCERNS

The Coakley Landfill Superfund Site is situated on approximately
100 acres of land within the Towns of Greenland and North Hampton,
New Hampshire. It is located west of Lafayette Road (U.S. Route 1)
and bordered on the north by Breakfast Hill Road. The landfill
itself covers approximately 27 acres and is situated within the
southernmost portion of the Site.

In 1971, the New Hampshire Department of Public Health granted the
Town of North Hampton a permit to operate a landfill on the Coakley
Site. The Coakley Landfill accepted municipal and industrial waste
from the Portsmouth area from early 1972 through 1%83 and
incinerator residue generated by an incinerator located at Pease
Air Force Base from 1982 through 1985. The landfill stopped
accepting material in July 1985. A temporary cap was eventually
placed on the landfill.

In early 1983 the New Hampshire Department of Environmental
Services (DES) (formerly the Water Supply and Pollution Control
Commission, or WSPCC) received a complaint from a resident of
Lafayette Terrace, near the southeastern corner of the Coakley
Landfill, concerning drinking water quality in a residential well.
DES analysis determined that the well was contaminated with
volatile organic compounds (VOCs). '

Subsequent sampling of residential wells by DES detected additional
areas of VOC contamination to the south, northeast, and southeast,
of the Coakley Landfill site. As a result of these findings, water
supply distribution lines were extended into the area in March
1983.

In December 1983 the site was placed on EPA’s National Priorities
List (NPL) making it eligible to receive Federal Superfund money
for investigation and cleanup. The 0OU~-1 RI was conducted at the
Site from April 1986 to May 1987.

In general, results of the OU-1 RI indicated that VOCs and metals
were observed to be the predominant contaminants within the
landfill and in the overburden and bedrock wells under and
immediately adjacent to the landfill.

Using data collected during the OU-1 RI, EPA developed a FS that
included the initial screening of the source control (SC) remedial
alternatives and the management of migration (MM) remedial
alternatives. EPA’s selected source control remedy was capping the
landfill, on-site groundwater extraction and treatment and on-site
disposal. Design of the preferred remedy is currently underway.



The OU-2 (Management of Migration) RI/FS was conducted from
September 1990 to May 1994. The OU-2 RI indicated that landfill
contamination had migrated off-site in the groundwater in the
westerly direction into the wetland. Groundwater was the primary
media contaminated with VOC’s and metals while surface water and
sediment were impacted to a lesser extent.

Foremost concerns of Town residents continue to focus on the
potential health risks to residents living near the Site, the delay
in action toward site cleanup, and the cost and responsibility for
cleaning up the Site. Some residents believe that contamination
from the Site caused and may cause serious health problems in the
area. They are also concerned that continued delays in Site
cleanup may result in further migration of contamination from the
Site, causing an increase in potential health risks. Another
concern of area residents is cost and responsibility for Site
cleanup. Residents feel that the State and EPA are spending too
much time and money on investigation rather than taking action to
clean up the Site. Finally, many residents have expressed concern
that EPA’s proposed OU-2 remedial alternative unfairly penalizes
adjacent property owners to the Coakley site. They were concerned
that the proposed institutional controls would lower there property
values and they would not be fairly compensated.

A complete list of community relations activities conducted at the
Site is included in Attachment A at the end of this document.

III. SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT
PERIOD AND EPA RESPONSES TO THESE COMMENTS

This Responsiveness Summary summarizes the comments received during
the public comment period held from June 2, 1994 to August 1, 1994.
Six sets of written comments were received: four from individual
residents and two from the Coakley Landfill Group (PRP comments).
Three sets of the written comments received by EPA, were also
presented orally at the informal public hearing held on June 21,
1994. In addition, two other people made comments orally at the
informal public hearing. Public comments are summarized below.
The PRP comments are included as Attachment B. A copy of the
transcript from the informal public hearing is included as
Attachment C of this document and is available in the
Administrative Record located at the Site information repositories
at the North Hampton Public Library North Hampton, New Hampshire
and at the EPA Records Center, 90 Canal Street, Boston,
Massachusetts. Attachment D contains some of EPA’s quidances and
reports on institutional controls and residential property at
Superfund sites.



A, Summary Of Resident Comments

Comments from residents are summarized below. The comments are
organized into the following categories:

1. Comments Regarding Site Characterization

2. Comments Regarding Remedial Alternatives

3. Comments Regarding the Preferred Alternative

4. Comments Regarding the Site’s Impact to Property Owners

5. Comments Regarding the Coakley Landfill’s Compliance with
Federal, State and Local Regulations

1. Comments Regarding Site Characterization

Comment a: One commentor asked how contamination associated with
the Rye Landfill which is located close to the Coakley Landfill was
addressed in the Remedial Investigation.

EPA Response: The OU-2 investigation did not focus on the Rye
Landfill. The focus was on the contamination associated
specifically with the Coakley Landfill. Sample locations were
selected based on the potential contaminant migration pathways
identified in the work plan for the site and based on existing
information from the first operable unit. The first operable unit
RI/FS concluded that the groundwater from the Rye 1landfill is
separated by the presence of high bedrock and groundwater levels in
the area between the two landfills. Therefore, commingling of
contaminants from the Coakley and Rye landfill is unlikely. oOU-1 .
RI/FS results allowed for the OU-2 investigation to focus on
contamination associated specifically with the Coakley Landfill.

Comment b: Several commentors questioned the assessment of the
bedrock groundwater contamination at the site. Specific questions
focused on what area of bedrock was assessed and the degree of
certainty to which the extent of contamination was defined. One
commentor ask if the information that bedrock was previously
blasted and removed from the site was used.

EPA Response: EPA was aware that rock quarrying as well as sand
and gravel mining activities were performed at the site and that
bedrock was blasted and removed as part of the quarrying operation.
The bedrock groundwater evaluation provided in the OU-2 RI refers
to bedrock remaining at the site below the landfill and overburden
soils. Rock blasting and excavation would have removed bedrock to
a limited depth in the quarry area but bedrock would remain below
that depth and throughout the site. The OU-2 RI information on
bedrock groundwater is based on hydrological and analytical data
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from the nine new monitcring wells installed to depths of
approximately 20 feet into the bedrock. Existing monitoring wells
installed as part of prior investigations in the bedrock (e.g.
G2-105) were also a source of information. The 0OU-2 RI bedrock
investigation focused on the shallow bedrock (upper 20 feet) which
is more heavily fractured than deeper bedrock at the site and as a
result is a more significant groundwater migration pathway.

The extent of bedrock groundwater contamination was conservatively
defined based on the information obtained during this investigation
and prior studies in the site area. With ' the conservative
assumptions made in defining the extent of contamination, it is
unlikely that significant contamination associated with the Coakley
Landfill would be encountered in bedrock groundwater beyond the
limits identified in the RI/FS.

Comment c: One commentor asked about the possibility of surface
water runoff from the Coakley Landfill carrying contamination from
the landfill onto his property approximately 1100 to 1200 feet
awvay.

EPA Response: Surface water runoff was identified as one of the
potential contaminant migration pathways at the site. Based on the
sampling results of the surface water and sediment, there was no
indication of contamination associated with the Coakley Landfill at
distances over 1000 feet north of the landfill. Contamination was
found in surface water and sediment locations immediately adjacent
to the Coakley Landfill.

Comment d: One commentor asked if samples were taken at the bottom
or sides of surface water bodies.

EPA Response: Sediment samples were collected at the bottom of the
surface water bodies. The specific locations were chosen based on
where sediment would most likely collect due to the site drainage
characteristics.

Comment e: One commentor said actions by parties other than those
identified as PRPs to date caused the problems at the Coakley
Landfill.

EPA Response: The information available to EPA was used in
development of the PRP list. EPA conducted a detailed PRP search
to identify those parties liable for the cleanup at the Coakley
Landfill site. A total of 60 parties were ultimately included in
the final PRP list. Notification of the potential liability was
based on the Superfund law which defines the liability of parties
as:

i. an owner or operator of a facility were hazardous waste is

disposed,

ii. a generator of the hazardous waste disposed of at the

facility, and



iii. a transporter of hazardous waste to the facility.
EPA is always interested in cbtaining any information on pessible
new PRPs. Information can'ke forwarded to Steven J. Calder (HSN-
C2N5), EPA New England, JFX Federal Building, Boston, MA 02203-
2211.

Comment f: One commentor asked about radiocactive dust that was
disposed of at the Coakley landfill.

EPA Response: EPA found no evidence of any disposal of radiocactive
dust at the site. Several radioactive surveys done at the site
during the OU-1 Remedial Investigation found only background
(normal) radioactivity.

Comment g: One commenter asked who was responsible for the health
affects of the residents at Lafayette Terrace who were drinking
contaminated groundwater.

EPA Response: The PRPs may be responsible if it could be
determined that health affects were caused by the exposure of
contamination at Coakley Landfill.

2. Comments Regarding Remedial Alternatives

Comment a: One commentor questioned whether the shorter projected
cleanup time associated with alternatives MM-3 and MM-4 was worth
the additional cost and risk to the wetlands and whether a deed
restriction (instituticnal controls) would be required for these
alternatives.

EPA Response: The chosen remedy MM-2 is expected to achieve cleanup
levels in approximately 11 years according to the groundwater model
developed in the RI/FS. MM-3 and MM-4 are expected to achieve
cleanup levels in 5 to 10 years. For groundwater remediation these
time frames are considered similar due to the uncertainties with
any groundwater extraction and treatment remediation.

Institutional controls are necessary in all the alternatives
reviewed except for no-action MM-l1l no action which is used as a
comparison as required by EPA guidance.

Comment b: One commentor asked what the future uses of the Coakley
Landfill Superfund Site would be.

EPA Response: The remedy selected for the Coakley Landfill contains
the waste material under a cap which must be maintained until such
time as it is determined that this material no longer presents a
threat to public health or the environment. Any foreseeable use
for the landfill would have to be consistent with the requirement
that the caps integrity be maintained. EPA will conduct 5-year
reviews at the site to insure the remedy remains protective. EPA
is currently unaware of any proposed uses for the landfill area.

6



3. Comnents Regarding the Preferred Alternative

Comment a: Numerous comments were received regarding the financial
impact of the proposed institutional controls, specifically deed
restrictions, on use of groundwater as a component of the preferred
alternative. Commentors noted that along with the loss of property
value associated with their proximity to the Coakley Landfill
Superfund Site, the additional restrictions on groundwater use for
an extended period of time was an unfair burden. Commentors viewed
deed restriction as punishment for a situation over which they had
no control and for which they bore no responsibility. Numerous
comments on the specifics of the proposed institutional controls
were also voiced, including financial compensation for loss of
property value, the exact areal extent of any deed restriction.
Also commentors asked if the restriction could be the subject of
negotiation with EPA.

EPA Response: EPA is aware of the potential for financial hardship
associated with the implementation of institutional controls on the
use of groundwater on properties abutting the Coakley Landfill.
The institutional controls which will restrict groundwater use is
intended to safeguard the public while addressing the issue of
groundwater contamination. The implementation of the OU-1 remedy
to control the source of the contamination along with the
institutional controls on the use of contaminated groundwater
moving away from the landfill perimeter is considered by EPA to be
a necessity if the remedies are to be protective of public health.
The expected areal extent of the institutional controls are
designated in Figure 5 in Appendix A of the Record of Decision.
Deed restrictions are not the only option for implementing
institutional controls. There are fundamentally two types of
institutional controls, governmental and proprietary. A local
ordinance restricting the use of groundwater is an example of a
governmental control. A deed restriction or easement are examples
of proprietary controls. The type of institutional control used at
the site needs to be approved by EPA. EPA will base its decision
to approve an institutional control on its ability to protect human
health by restricting the use of groundwater for drinking at
Coakley Landfill for the duration of the cleanup.

Comment b: A commentor thought that 30 years was too long for
groundwater monitoring for this remedy.

EPA Response: Thirty- years is a conservative estimate used to
allow the proper monitoring throughout the implementation and long-
term monitoring portions of the remedy. It is also a requirement
according to Resource Conservation and Recovery Act (RCRA), which
is an ARAR for the remedy.



Comment c: A commentor thcught that 5 days to sample 13 wells was
excessive.

EPA Response: 5 days was used for a conservative cost estimate.
5 days may not be unreascnable since the sampling at a hazardous
waste site is a lengthy process in order to assure the safety of
the sampler and the data accuracy. The sampling procedures will be
defined in the Sampling and Analysis Plan developed during the
implementation of the remedy.

Comment d: A commentor asked if croundwater outside of the area of
the institutional controls could be pumped and used a drinking
water source.

EPA Response: The groundwzater mocdel used to estimate the extent of
contamination with time did not predict the impact of pumping the
groundwater. Excessive pumping of the aquifers near the landfill
might cause the contamination to mlgrate further than originally
expected. The groundwater monitoring program should be able to
detect the migration of the contamination in this case.
Institutional controls wculd need to be extended in the affected
area or other action would be taken to assure that public health is
protected.

4. Comments Regarding the Site’s Impact to Property Owners

Comment a: There was a comment regarding inability to sell or get
bank loans on property near the landfill.

EPA Response: EPA has attempted to address these concerns on a
national basis by promulgating the Lender Liability Rule in 1992.
However, this regulation was challenged and eventually struck down
by a federal court.

Comment b: Several comments focused on the rights, liabilities and
options of property owners in the Coakley Landfill area. The
comments addressed current issues and potentlal future issues
assuming that contamination was discovered in the future on their
property as a result Of landowner’s activities. The commentors
requested information on how such issues were addressed at other
Superfund sites and what help is available to the site area land
owners. The commentors ask what are their options for dealing with
the negatlve impact the landfill-has had on their properties. They
asked what is the full extent of the current problem, what are the
potential future ramifications and how can they best resolve the
situation based on EPA’s experience at other Superfund sites.

EPA Response: In general, land owners adjacent to Superfund sites
may not be considered liable for contamination unless they fall -
within one of the four categories of liable persons under CERCLA
(owner, operator, generater or transporter, see response to A.l.e).
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Whether individuals may have claims for damage to their property is
a question for those individuals’ legal representatives. Any deed
restriction, easement or prorerty transfer would need to be
negotiated with the landowner and the party performing the remedy
if such actions are deemed necessary by EPA. Attachment D of this
Responsiveness Summary has guidance and other documents that help
explain institutional controls and residential property at
Superfund sites.

Comment c: One commentor noted that wells north of landfill near
Breakfast Hill Road had not been sampled recently and asked if they
could be sampled.

EPA Response: EPA did not sample these wells since they were not
considered in an area that would be impacted by the Coakley
Landfill groundwater contamination. NH DES has, however, sampled
residential wells, since this request, in this area and the results
were forwarded to the homeowners. The need for sampling of the
monitoring wells in this area will be reevaluated at the time the
Sampling and Analysis Plan is prepared for the OU-2 remedy.

5. Comments Regarding the Coakley Landfill’s Compliance with
Federal, State and Local Regulations

Comment a: Several comments requested information regarding the
Coakley Landfill’s compliance with federal, state and local
regulations during its construction and operation.

EPA Response: The information available to EPA indicates that in
March, 1971, the Town of North Hampton requested approval from the
New Hampshire Department of Public Health to operate a landfill at
the Coakley site and that in April 1971 the necessary permit was
granted. In March 1983, the Bureau of Solid Waste Management
ordered an end to the disposal of unburned residue at the Coakley
Landfill. In July 1985, after additional investigation conducted
by the EPA and the WSPCC, the Coakley Landfill ceased operations.

In general, there has been increased regulation on the disposal of
solid waste and hazardous waste by federal, state and 1local
authorities since the Coakley Landfill began accepting waste in the
early 1970’s. Practices which were acceptable in the past are now
unacceptable and the disposal of waste is now highly regulated to
protect the public. Some materials disposed of at the landfill in
the past are now the subject of stricter disposal restrictions.



B. Summary of Potentially Responsible Parties COmﬁents

Comments from the Potentially Responsible Parties were submitted by
Aries Engineering, Inc. The comnments organized into the following
categories and summarized below:

1. Evaluation of Remedial Investigation
i. General Comments
ii. Specific Comments

2. Evaluation of the Feasibility Study and EPA’s Preferred
Alternative (MM-2)

1. Evaluation of Remedial Investigation

i. General Comments. In Section 2.0 of the Aries report focused on
the Remedial Investigation and concerned primarily four general
issues. These 4 issues and the specific comments from the Aries
report with responses are provided below.

General Comment a: High turbidity and suspended solids in
monitoring well groundwater samples collected at the Cocakley site
during the OU-2 investigation are the source of elevated inorganic
compound concentrations reported in the groundwater due to using
unfiltered samples. Comments suggest that EPA guidance, well
construction and groundwater sampling techniques used were not
appropriate.

EPA Response: The issue of collection of filtered (dissolved)
versus unfiltered (total) inorganic compound was discussed prior to
the start of sampling activities and it was EPA’s opinion that the
unfiltered samples presented a more accurate and conservative
indication of actual groundwater quality at the site. EPA approved
procedures were performed both during monitoring well development
following installation and prior to actual sampling to minimize
suspended solids and turbidity in the samples. EPA’S conservative
approach on this issue was followed to ensure that data used in the
risk assessments performed as part of the RI ensured adequate
protection of public health and the environment. While conducting
the "Limited Action" remedy, the sampling technique will be altered
to the new "low flow" procedure, which should minimize any high
levels which may have occurred as a result of using the unfiltered
samples.
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General Comment b: Conservatively high hydraulic conductivity data
included in the RI report overestimates site groundwater migration
travel distances and rates.

EPA Response: Several comments noted that conclusions on the
contaminated groundwater migration rates and travel distances from
the landfill are based on unrealistically high hydraulic parameter
values resulting in overestimation of the magnitude of the
groundwater contamination problem. It is EPA’s opinion that it is
appropriate to use maximum or "worst case" values to determine the
maximum possible extent of contamination to ensure the protection
of public health and the environment. This conservative approach
to evaluating the magnitude and potential extent of contamination
was generally followed throughout the RI/FS to ensure the maximum
amount of protection to the local community.

General Comment c: Elevated sediment and surface water inorganic
compound concentrations are naturally occurring and unrelated to
the Coakley Landfill.

EPA Response: Several comments highlighted RI statements which
.noted that inorganic compounds are naturally occurring in the site
area, inferring that the elevated concentrations detected in
surface water and sediment samples are, in general, unrelated to
the Coakley Landfill. Although it is true that naturally occurring
background sources contribute to the concentrations of inorganics:
detected at the site, distribution patterns of certain inorganics
indicate the landfill as a potential and likely source. The issue
of the contribution of naturally occurring background
concentrations of compounds is considered in the development of the
human health and ecological risk assessments for the site. Part of
the remedy is a monitoring program which will include attempting to
establish naturally occurring background levels of certain
inorganic compounds such as Manganese and Antimony in area
aquifers.

General Comment d: Several comments|questioned the accuracy of the
groundwater risk assessment estimates based on; the likelihood of
this exposure pathway, a consideration of external sources of
groundwater contamination, and the concentration term used to
assess exposure. Organic compound contamination of site
groundwater is relatively low and associated with non-landfill
sources.

EPA Response: EPA considers the ingestion of groundwater in the
vicinity of the Coakley Landfill as a reasonable future exposure
. scenario. Although nearby residents are no longer ingesting
groundwater due to the availability of municipal water sources, the
groundwater surrounding the Coakley Landfill is considered potable
by the State of New Hampshire under the New Hampshire Ambient
. Groundwater Quality Standards. Thus the future intent and use for
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this groundwater is as a drinking water source. Regarding external
sources, some off-site sources of groundwater contamination may
exist near the Coakley Landfill. Current groundwater studies,
however, do not support the conclusion ithat those contaminants
retained in the risk assessment originate from off-site sources.
Based on the above, EPA considers it reascnable and conservative to
include these chemicals in the HHBRA.

Finally, four rounds of groundwater data were used to assess
exposure in the risk assessment. One round of data was collected
at the end of 1991 and the other three were collected at the end of
1992 and beginning of 1993. A review of all groundwater data
collected at the site since 1987, suggests a general decrease in
VOC concentrations between 1985-1987 with concentrations
stabilizing in 1991. A review of inorganic groundwater trends
suggests that although a slight decrease in concentrations has
occurred since 1987, inorganic contamination has continued since
that time at a relatively steady state in the overburden and
bedrock aquifers. Thus the four rounds of groundwater data
collected between 1991 and 1993 provide a reasonable basis for
estimating human exposure to groundwater. EPA chooses the maximum
groundwater concentration of all four rounds to estimate the RME
and an average concentration to estimate a central tendency
exposure. EPA considers the use of a maximum concentration for the
RME reasonable since an individual could develop a residential well
‘anywhere within the plume.

Regarding the contribution of non-landfill sources, it is EPA’s
responsibility to report all of the contamination found at the site
regardless of its source. While it is possible that some unknown
non-landfill sources may have contributed to some small extent to
the organic compound contamination found, in most cases a clear
connection to the landfill has been established. The RI focused on
organic compounds which the data indicted as landfill related.
Benzene, for example, was detected in a characteristic pattern of
high concentrations at the landfill perimeter monitoring wells and
at decreasing concentrations at wells located away from the
landfill. Benzene was also detected at concentrations exceeding
regulatory standards and above concentrations with reported
toxicological effects. Although non-landfill sources may have
contributed to some of the groundwater, organic concentrations
reported in the RI, their potential contribution does not diminish
the significance of the 1landfill related organic contaminants
detected in groundwater at the site.
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ii. Specific Comments. Responses to specific comments on the RI
from the Aries report are provided below.

Specific Comment a: The RI indicates that one bedrock
topographical peak is located in the Coakley Landfill at an
elevation of 90 feet. The RI Table 3-2 and Figure 3-3 indicates
the bedrock elevation at monitoring well RP-2 in the Coakley
Landfill is 112.4 feet. This 22.4 discrepancy should be explained.

EPA Response: Topographic peaks of 90+ ft. were noted in the 0U-2
RI and also in the OU-1 RI and prior investigations. The bedrock
high of 112.4 ft in the Coakley Landfill was discovered during the
pre-design investigation conducted by the PRPs contractor in the
summer of 1993 following the OU-2 RI field work. This data was
added to the final version of the RI report and does not conflict
with the conclusion that a bedrock peak exists in the area of the
Coakley Landfill.

Specific Comments: The hydraulic conductivity values and linear
velocity values used in the hydrogeological evaluation in the RI
were high.

EPA Response: EPA does not disagree with some of the comments;
however, Aries focused their comments on the high end of the
groundwater velocity range presented in the RI. EPA agrees that
hydraulic conductivity measured by grain size is less accurate than
rising/falling head in situ test. For that reason, the average
hydraulic conductivity used in groundwater velocity calculations is
based on only the in situ results. The RI presents a range of
groundwater velocities using available data. The range is intended
to present possible groundwater flow conditions. Lastly, the
travel distance reported in the RI are presented as a worst-case
estimate of groundwater travel. The purpose of the travel distance
is to provide a possible range using current available data. The
results reflect groundwater travel distance and not necessarily
contaminant migration. Contaminant migration at the groundwater
flow rate is a conservative "worst case" assumption designed to
provide maximum protection to the public.

Sspecific Comment: The RI states that off-site sources may
contribute to study area groundwater contamination. The comment
points to VOCs not detected at the Coakley Landfill.

EPA Response: Noting that VOCs other than those identified as
associated with the Coakley Landfill were detected in the site area
does not diminish the risks associated with landfill related VOC
groundwater contamination.
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Specific Comment: The low concentrations of contaminants indicate
the overall magnitude of site groundwater contamination is
extremely low and close to the MCL.

EPA Response: EPA agrees that in general groundwater contaminatioen
beyond the perimeter of the landfill is relatively low. However,
ARARs such as MCLs are exceeded in numerous locations. Therefore,
an action must be taken. We believe MM-2 which primarily consists
of natural attenuation and monitoring is appropriate and consistent
with the NCP.

Specific Comment: Since the RI/FS does not consider techniques to
reduce off site sources or naturally occurring concentrations,
inorganic concentrations would not be significantly affected by the
remedy alone.

EPA Response: Naturally occurring background and other non-
landfill sources may contribute to the elevated inorganic
groundwater . concentrations, but the data also indicates the
landfill as the elevated source of inorganic compounds. If the
source control remedy stops the migration of the elevated source of
inorganic compounds on site then the off site levels will reduce
with time through dilution. Establishing background levels of
inorganic contamination is an objective of the monitoring program
for the 0U~-2 remedy.

.Specific Comment: The conclusion that the Coakley Landfill is a
source of the arsenic, barium, iron, manganese and sodium in
surface water is not consistent with the RI page 5-22 discussion
indicating that elevated concentrations of metals in surface water
are associated with high suspended solids concentrations and
naturally occurring soil particles.

EPA Response: The RI states that distribution patterns of certain
compounds indicate the landfill as a potential source and that
naturally occurring sources also contribute to the elevated
concentrations detected at the site.

Specific Comment: Sediment concentrations do not indicate a
pattern and, therefore, the landfill is not the potential source.
Based on literature values of barium and other inorganic compounds,
there is the argument that the Coakley Landfill is not the source
and within anticipated naturally occurring concentrations.

EPA Response: Regional (Eastern United States) soil data provides
a wide range of typical soil inorganic concentrations which gives
some indication of the significance of soil concentrations found at
a specific location within the region. However, site specific
information such as a distribution pattern indicating elevated

14



concentrations close to the landfill with decrea51ng or stable
concentrations away from the landfill. This provides a clearer
indication that the landfill is the potential source of the
elevated concentrations of inorganic compounds.

2. Evaluation of the Feasibility Study and EPA’s Preferred
Alternative (MM-2)

A summary of the comments and responses provided on the FS by.
Coakley Group’s consultant, Aries Engineering, Inc. is provided
below.

Comment a: In general, there was agreement with the conclusions of
FS in comments in comments 5, 15, and 20.

EPA Response: The Aries report agrees with the conclusions of the
FS for these comment numbers. The Aries document concurred with
the recommendation that no further active management of mlgratlon
remedy is required for OU-2. The recommendation contained in the
FS is based on a conservative approach to human and ecological
risk, groundwater concentrations, and dispersion analysis.
Therefore, the conservative results of the FS only more strongly
supports the recommendation for no further active remedy is
- warranted.

Whether any further action was or was not required, institutional
controls are appropriate for this site since water quality could
cause a risk to public health if used as drinking water. This
measure is temporary, until the water quality improves by
elimination of contaminant migration by the OU-1 remedy and by the
dispersion of contaminants within the OU-2 study area.

However, the FS interpretation would not exclude lead since the
average calculated concentration was 6 ppb in the FS in response to
comment 20.

Comment b: The Aries reported discrepancies between RI and FS in
comments 1,3,9,10 & 13.

EPA Response: These comments suggest that there are dlfferlng
statements between the two documents. Paraphrasing of the RI in
the FS may suggest that the conclusions vary. However, this is not
the intention nor the case. The FS builds upon the RI with the
incorporation of methodology considerations of how data shall be
interpreted and evaluated. ,

Comment c: The Aries report discussed differences between the OU-1
groundwater controls vs. FS assumptions in comments 2,14,16 & 17.

EPA Response: The Aries document cites differing remedial methods
by which OU-1 will contain the groundwater that could migrate from
the landfill itself. Although the methods of containment and
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collection may vary, the 0OU-2 FS assumes that ‘no groundwater
contaminatsd above cleanup levels will migrate from OU-1.
Therefore, the specific design of collection/containment will not
change the basic approach or assumptions.

The primary impact of a different containment/collection scheme is
the capture zone around the landfill. The extent of the capture
zone will determine the amount of contaminated groundwater that
would be excluded from the dispersion analysis because of
collection by OU-1. Where existing information for the 0U-1
capture zone analysis did not fully encompass the landfill, the
capture zone was assumed to extend to the limit of the landfill
since this is part of the OU-1 ROD requirement.

Comment d: The Aries report discussed differences of opinion with
regards to the site hydrogeologic assumptions used in the FS in
comments 6,8,11 & 18.

EPA Response: Site hydrogeology was based on the data and
discussion contained in the RI. A uniform radial flow was assumed
‘around the landfill based on hydrogeologic recommendations and
groundwater divides. The overburden strata and upper fractured
_bedrock formed one unit for groundwater transport, with average
hydraulic properties derived for the unit. Bedrock was generally
fractured in the upper surface and it was considered to transport
groundwater as the overburden. It is noted that deeper bedrock was
excluded from consideration in the RI and FS.

No specific flow paths were delineated for this site since they
could not be located with a high degree of certainty. Groundwater
divides were noted along Lafayette Road and in the wetland area
west of the landfill. These divides impacted the overall regional
groundwater flow for the site. The continued radial flow was
continued but only until the limit of the long-term divides were
attained considering post-closure conditions of OU-1l.

Comment e: The Aries discussed differences of opinion with the
human health risk methodology used in the FS in comments 4,12,19,21
& 22.

EPA Response: Although, the majority of the cancer and noncancer
risks at the.Coakley Landfill Superfund site are due to inorganic
contaminants, several organic contaminants exceeded their
respective federal drinking water standards or resulted in cancer
risks exceeding EPA’s point of departure for carcinogens

(1x107%). These exceedances indicate that <these compounds,
(benzene, 1,2-dichloropropane, 4-methylphenol, and vinyl chloride),
could potentially result in risks to public health. Thus, these
compounds were evaluated in the human health baseline risk
assessment (HHBRA) and will be monitored during and at the
completion of EPA’s remedial effort.
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For the health risk assessment, the methodology used was to
identify contaminants above levels that could cause a risk to the
public. The basis of the methodology was to utilize highest
detected concentrations to determine if a risk could be present.
Averaged values were used quantify groundwater quality and to
assess dispersion impacts to groundwater quality. The impacts of
the OU-1 capture zone were considered in the analysis to reduce the
potential volume of contaminated groundwater within OU-2. Where
limited quantities of data were available, conservative assumptions
were made so that the final recommendation would be fully
protective of human health and the environment.

Comment f: The Aries report discussion differences in opinion with
respect to the dispersion methodology used in the FS in comments
7,23,24,25,26,27 and the Appendix C discussion.

EPA Response:- The dispersion methodology was based on site
hydrogeology and the interpretation of local soil conditions and
characteristics. The use of sorption was used in this model.
Although the model using sorption may be a valid method, the
objective of this RI/FS was to assess the migration of
contamination assuming the OU-1 remedy is implemented. The Aries
model reviews the time that cleanup levels will be met if a cap is
installed. Twenty years is too long and not considered reasonable.
A groundwater extraction and treatment system is part of the oU-1
-remedy and therefore not a subject of this remedy. The FS model
‘'used considered a. conservative method to ensured adequate
protection of public health.

The extent of dispersion to achieve MCLs is clearly dependent on
the groundwater contaminant concentrations and the transport
mechanism.

For this site, the groundwater concentrations for the contaminants
of concern were based on the available RI data. Where
interpolation was needed between monitoring wells, a 1linear
interpolation was used since radial and uniform transport of
groundwater was assumed. Those wells with detection levels above
the MCLs were set at the MCLs.

The dispersion analysis was limited to numerical methods and did
not utilize extensive computer modeling. This was based on the
interpretation of groundwater flow patterns, and on the averaged
soil strata and hydrogeologic properties for the site.

Note that Appendix C of the FS was included as a comparison if oU-1
did not install a groundwater containment/collection system. This
scenario was evaluated at EPA’s request for informational purposes
only. It is not the objective of the FS to consider this option
and it is not an option in OU-1 ROD.7?7
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Comment g: The Aries report discussed a difference of opinion with

regard to the remedial alternatives evaluated in the FS in comments
28,29 & 30.

EPA Response: The remedial alternative that includes additional
monitoring wells was based on the need to monitor groundwater
quality at specific points within the dispersion zone around the
jandfill and to establish background levels of inorganics in the
area.

The 30 years of monitoring (quarterly and semiannually) was
utilized as a standard basis to help evaluate long-term compliance
with groundwater quality regulations. It is also a requirement
according to Resource Conservation and Recovery Act (RCRA), which
is an ARAR for the remedy. This requirement is consistent in all

the alternatives evaluated.

The possibility that a well can be installed and used for drinking
water is a consideration that must be assessed as potential
exposure scenario.

18



ATTACEMENT A

COMMUNITY RELATIONS ACTIVITIES



ATTACHMENT A

COMMUNITY RELATIONS ACTIVITIES
CONDUCTED AT THE LANDFILL SUPERFUND SITE
IN NORTH HAMPTON, NEW HAMPSHIRE

EPA/DES have conducted the following community relations activities
at the Coakley Landfill Superfund Site:

(o]

August 18, 1983 - Site Tour (presentations by NH WSPCC,
North Hampton Selectmen, US EPA, and Senator Gordon
Humphrey) .

November 4, 1985 - North Hampton Board of Selectmen hold
a Public Informational Meeting to receive State input
about the hydrogeological study to assist the town in
planning water line extensions.

January 1986 - DES/WSPCC prepared a Community Relations
Plan.

April 1986 - DES issues .a Press Release announcing the
Public Meeting to kickoff the RI/FS.

May 14, 1986 - DES holds the RI/FS kickoff Public
Informational Meeting.

July .8, 1988 - NH Division of Public Health Services
issues Report #88-007, "Evaluation of Cancer Incidence
and Mortality." '

October 13, 1988 -~ ATSDR issues a Health Assessment
Report.

October 25, 1988 - EPA issues a Press Release announcing
the ©Public Meeting to discuss DES/EPA Remedial
Investigation results.

October 1988 - EPA issues a Fact Sheet on the RI results.
October 1988 - DES issues a Fact Sheet on the RI results.

November 3, 1988 - DES/EPA hold a Public Informational
Meeting on the results of the RI.

November 30, 1988 - EPA issues a Public Notice in the
Portsmouth Herald announcing the availability of the
Administrative Record.

February 1990 - EPA issues the Proposed Plan for Site
cleanup. : .



March 7, 1990 - EPA issues a Press Release announcing the
availability of the Proposed Plan, the dates of the
Public Informational Meeting and Informal Public Hearing
and the beginning of the Public Comment Period.

March 9, 1990 - EPA issues Public Notices in the
Portsmouth Herald and Foster’s Daily Democrat announcing
the Proposed Plan, the dates of the Public Informational
Meeting and Informal Public Hearing, and the beginning of
the Public Comment Period.

March 15, 1990 - EPA/DES hold a Public Informational
Meeting on the Proposed Plan for site cleanup.

March 16, 1990 - May 14, 1990 - Public Comment Period on
the Proposed Plan.

March 30 1990 - EPA issues a press release announcing the
extension of the Public Comment Period.

April 3, 1990 - EPA/DES hold an Informal Public Hearing
on the Proposed Plan.

March 3, 1992 - EPA hold an informational meeting on the
start-up of the Coakley Landfill o0U-2 . Management of
Migration RI\FS.

May 23, 1994 - EPA makes the Management. of Migration
RINFS and the 0OU-2 Proposed Plan available for public
review at the site Repositories at EPA’s Record Center in
Boston and at the North Hampton Public Library. EPA
publishes a notice and brief analysis of the Proposed
Plan in the Hampton Union and in the Portsmouth Herald on
May 24, 1994. :

June 1, 1994 - EPA hold an informational meeting at the
North Hampton Elementary School to discuss the results of
the Management of Migration Remedial Investigation, the
cleanup alternatives presented in the Feasibility Study
and to present the Agency’s Proposed Plan. Also during
the meeting, the Agency answers questions from the
public.

June 2 to August 1, 1994 - EPA hold a 61-day public
comment period to accept public comment on the
alternatives presented in the Feasibility Study and the
Proposed Plan and on any other documents previously
released to the public.

June 21, 1994 - EPA hold a public hearing at the North
Hampton Elementary School to discuss the Proposed Plan
and to accept any oral comments.
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On behalf of the Coakley Group, Aries Engineering, Inc. (Aries) is submitting the following
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and Feasibility Study Report.
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Aries Engineering, Inc. j
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1.0 DNTRODUCTION

The Coakley Group generally concurs with the May 1994 Remedial Investigation and
Feasibility Study (RI/FS) conclusion that further management of migration remedial
action is not required. However, the Coakley Group feels the May 1994 RI/FS was
based on several conservarive assumptions which overstate the Coakley landfill risks to
human health and the environment, and overestimates the time for area contaminants to
attenuate to background conditions.

The Coakley Group also feels the RI/FS Appendix C OU-1 non-pumping analysis
included several conservative assumptions that underestimate OU-1 remedial impacts on
site ground water, and overestimate the ground water area affected by OU-1 non-
pumping conditions. Our comments on the RLFS Appendix C are in two parts for
clarity as follows: direct comments on Appendix C are presented in Section 4.1; our

. analysis of OU-1 remediation impacts under non-pumping conditions, with the relevant
~ RUFS Appendix C comments are presented in Section 4.2.

Our detailed RI/FS comments follow.

2.0 REMEDIAL INVESTIGATION - (R)

1.

Page (Pg.) 2-11, paragraph (para.) 2 In describing ground water monitoring well
installation, the RI states "To filter fine sediment and enhance well production, quartz
sand was backfilled around the screen section.”

Comment EPA publication EPA/530-R-93-001 "RCRA Ground-Water Monitoring:
Draft Technical Guidance” recommends that the filter pack grain size be 3 to 5 times the
50 percent retained size of the formation materials or two times the 50 percent retained
size for fine-grained formations. The EPA publication recommends a minimum filter
pack thickness of two inches between the well screen and the borehole wall. These
recommendations would provide monitoring wells "capable of producing samples of

* acceptably low turbidity.” The RI does not indicate that the monitoring well filter packs

were designed according to these or similar procedures for producing low turbidity
samples. Acceptably low turbidity is defined by the EPA as less than S nephelometric
turbidity units (NTUs). The RI indicates monitoring well FPC-3B was constructed of
1.5-inch diameter casing in a 3-inch diameter borehole, leaving an approximately 0.75-
inch thick filter pack which is less than the recommended minimum. This could result
in excessively turbid ground water samples with artificially elevated inorganic
concentrations. EPA’s guidance indicates that to use unfiltered ground water samples for
inorganic analysis, the monitoring well should be appropriately designed, adequately
developed, suitably purged at a low rate, and sampled with a low flow sampling
technique of about .1 liters per minute. The EPA guidance indicates these precautions
are necessary to avoid a "false indication of contamination. "

The RI does not indicate that these precautions were taken and further notes samples
were collected with bailers which are not recommended by the EPA to collect unfiltered



samples. The unfiltered samples, therefore, likely resulted in sampling artifacts
indicating elevated inorganic concentrations. Filtered ground water samples would have
better reflected site ground water conditions given the monitoring well construction,
development, purging and sampling techniques employed.

2. Pg. 2-12, para.l The RI indicates that turbidity was measured during mopitoring
well development. '

Comment The RI does not indicate whether well development was continued until
turbidity less than S NTU was measured as recommended by the EPA. Continued well
development would be important to avoid turbid ground water samples which can
produce artificially-elevated inorganic concentrations.

3. Pg. 2-19, bullet S  The RI indicates that "pH, temperature, conductivity, and turbidity
measurements were taken" during purging of monitoring wells for ground water sampling
and that "sampling was performed when stable readings of pH, temperature and
conductivity were obtained.”

Comment The RI does not explicitly state that steps were taken to obtain low
turbidity ground water samples. Table 4-5 indicates that of 91 RI ground water samples
collected, only 6 samples had turbidity readings less than EPA’s recommended 5 NTU.
Most RI turbidity readings were in the hundreds of NTU' and many were off-scale
(reading of 999) indicating very turbid ground water samples.

These turbid ground water samples would likely result in artificially-elevated ground
water inorganic concentrations.

4. Pg. 3-11. para. 3  The RI indicates that one bedrock topographical peak is located in
the Coakley Landfill at an elevation of 90 feet.

- Comment RI Table 3-2 and Figure 3-3 indicate the bedrock elevation at monitoring
well RP-2 in the Coakley Landfill is 112.4 feet. This apparent 22.4-foot discrepancy
should be explained. B

S. Pg. 3-11, para. 4 In the discussion of photolineaments, the RI states that "fracture
zones significantly increase hydraulic conductivity, creating preferred ground water
flow/contaminant migration pathways” and that two significant lineament swarms were
identified, one paralleling the bedrock valley west of the landfill and one north of
Breakfast Hill Road.

Comment The RI does not distinguish between observed lineaments and field-verified
fracture zones exhibiting enhanced hydraulic conductivity. Lineaments may indicate low
permeability dikes or fracture zones that are sediment-filled or mineralized. In New
Hampshire, many northwest-southeast trending photolineaments are the result of glacial
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erosion/deposition of the southeast moving glacier. To conclude that a photolineament
indicates a permeable fracture zone requires additional evidence such as geophysical
surveys or, preferably, rock coring and hydraulic conductivity testing. RI Table 34
hydraulic conductivity testing results do not show higher hydraulic conductivities in
bedrock monitoring wells located in the lineament swarm west of the landfill which
would suggest this fracture zone is not a preferred ground water flow pathway.

Pg. 3-20, para.1 The RI states that "A localized and deeper fracture system was
identified by photolineament and fracture trace analysis reported by Weston. "

Comment Identifiable fracture zones having enhanced permeability consistent with
" Weston’s photolineament locations are not evident in site bedrock core data, hydraulic
conductivity data or ground water flow data. It would be more accurate to interpret the
photolineament analysis results to indicate possible directional orientations of site area
fracrure systems. Site bedrock structural information, fracture fabric data and
_photolineament analysis results suggest a dominant north-northeast fracture system.
However, site area bedrock ground water flow and contaminant migration data do not
indicate a significant anisotropy in the north-northeast direction.

Pg. 3-22. para. 2 The RI states that site estimated hydraulic conductivity values for
glacial till exceed the high-end literature range by two orders of magmitude. One
hydraulic conductivity value was from rising/falling. head tests, while two of the high
hydraulic conductivity values were from grain size analysis.

Comment  If a small volume of well water is displaced during a rising or falling head
test, the resulting hydraulic response observed in the well may be due to the filter pack,
which would give hydraulic conductivity values orders of magnitude higher than glacial
till. Grain size analysis is generally less reliable than in-situ hydrauhc tesung This may
account for the high estimated hydraulic conductivity.

Pg.3-25, para. 3  The RI references overburden and bedrock ground water flow

directions shown in Figures 3-11 and 3-12. The RI indicates that overburden ground

. water flow is radial at the Coakley Landfill and that bedrock ground water beneath the
landfill is probably mounded because of the overburden mound. ..

Comment. The overburden flowline shown on Figure 3-11 from the center of the
landfill ground water mound toward the southeast does not take into account vertical flow
of overburden ground water into bedrock. The OU-1 Remedial Design site three-
dimensional 2-layer ground water model and flow path analysis indicates that most east-
flowing overburden ground water in the landfill mound turns north or south and then
flows into bedrock where flow is predominantly toward the west. As indicated by the
RI, bedrock ground water mounding at the Coakley Landfill is inferred. Aries
anticipates that radial flow associated with possible bedrock ground water mounding
would be localized as indicated by the RI.



10.

11.

12.

13.

Pg. 3-28 para. 3 The RI indicates that overburden ground water average linear
velocity berween the Coakley Landfill and the wetland to the west is from 296 feer per
year (ft/yr) to 1,482 fuyr.

Comment  The RI estimate of overburden ground water average linear velocity
berween the Coakley Landfill and the wetland to the west appears unrealistically high.
The RI assumed hydraulic conductivity of 11 feet per day (ft/day) for the landfill appears
high based on hydraulic conductivity data from the west side of the landfill. Using a
high ground water velocity to estimate travel times for contaminants would overestimate
the distance contamination could travel from the landfill since landfill operation began.

| Pg. 3-28. para. 3 Average linear ground water velocities were calculated for assumed

overburden ground water flowlines from the landfill.

Comment Using a porosity of 0.1 for outwash deposits with relatively high hydraulic
conductivity is not appropriate and results in unrealistically large velocities. RI Table

- 3-6 indicates the literature range for porosity of outwash is 0.25 to 0.5. Using a porosity

of 0.1 may cause unrealistically high estimates of ground water contaminant migration
distances from the landfill.

Pg. 3-29. para. 3  The RI discusses estimated ground water travel distances along
assumed flowlines in various directions from the Coakley Landfill for the time since

landfiiling began.

Comment.  The assumed ground water flow paths may not be valid. Because the
travel distances are based on the RI estimated ground water average linear velocities
which range too high, the larger estimated travel distances are not realistic. Further, the
assumed flow paths were estimated based on general ground water conditions after the
completion of the landfill. Before the landfill was completed in the early 1980’s, there
likely was not a ground water mound in the landfill and therefore ground water flow
paths from the landfill until the early 1980’s were likely toward the west. Ground water - -
flow from the landfill toward the east may not have developed until as late as the early
1980’s which limits the potential travel time for migration of contamination from the

landfill.

Pg. 420, bullet 1 The RI discussion of sediment sample inorganic compound
analytical results states "The data indicates that arsenic, barjum, chromium, iron, lead,
manganese, nickel, vanadium, zinc and probably beryllium, copper and selenium are
naturally occurring elements at the site.”

Comment.  The Coakley Group concurs with the conclusion that the stated elements
are naturally occurring in sediments and soils at the site. .



14.

15.

16.

Pg. 4-20 bullet2 The RI states that "Chromium and copper were detected at
concentrations [in sediment samples] which did not clearly indicate the landfil] as their
source.”

Comment The Coakley Group concurs that chromium and copper in sediment
samples is not associated with a landfill source.

Pg.4-31, para. 2 In discussing bedrock ground water inorganic analytical resuits,
the RI states "Interpretation of the inorganic data is complicated by significant
fluctuations associated with highly turbid samples and naturally occurring background
concentrations. "

Comment The Coakley Group concurs with the stated difficulties in mterpretmg the
ground water inorganic analytical data. The high turbidity of the samples is documented
in RI Table 4-5. Only six of 91 samples (less than 7%) were within EPA’s acceptable
wrbidity range of less than 5 NTU. Most RI samples had noted turbidity readings in the
hundreds of NTU. The samples were analyzed for total inorganics. The total i inorganics
analysis methods would include the nawrally-occurring metals contained in the sample
sediment responsible for elevated wrbidities. The resulting metal concentrations would
therefore, be erroneously high. The fluctuation of RI inorganic compound concentrations
from one sampling round to the next was as much as one to two orders of magnitude at
some monitoring wells. This indicates that the total inorganic compound analytical
methods employed in the RI are inappropriate for ground water samples collected from
monitoring wells not specifically designed, constructed, developed, purged or sampled -
for low turbidity, unfiltered samples. Therefore, due to turbidity interference, the RI
inorganic analytical data are not reliable to assess contaminant concentrations in ground
water or contaminant migration from the Coakley Landfill. A better analytical technique
would be to use filtered ground water samples for the RI well construction and sampling
methods.

Pg. 4-34, para. 1 The RI states that "landfill associated contamination of overburden
and shallow bedrock ground water has continued at a relatively steady state with some
slight reduction.”

Comment  The Coakley Group concurs with the interpretation of steady state ground
water conditions. RI Table 4-32 indicates that for the three on-site monitoring wells
listed, concentrations of benzene, ethylbenzene, toluene and sodium have decreased or
remained stable since 1987. Concentrations of benzene and sodium in off-site bedrock
monitoring well GZ-105 have remained generally stable since 1987 and have decreased
slightly since October 1991. RI Figures 4-18 through 4-34 show 1991 through 1993

" concentrations for selected contaminants of concern. The figures show that contaminant

concentrations have stabilized or decreased where concenrrauons are above detection

limits or above background concentrations.



Steady state ground water contaminant migration conditions indicate an approximate
equilibrium between the flux of contaminant mass from a source and the natural
artenuation processes such as dilution, dispersion, degradation and adsorption.
Contaminant concentrations within the contaminant plume do not increase under steady
state conditions. Contaminants do not migrate downgradient beyond the plume at
detectable concentrations under steady state conditions. Steady state conditions would
be expected to be followed by gradually declining contaminant concentrations because
of contaminant source reduction caused by dilution and degradation. Therefore,
decreases in site contaminant plume size and concentrations would be expected without
remedial action. Further, FS dilution analysis assumptions are pot consistent with
observed site steady state plume conditions causing the dilution analysis results to over-
estimate site contaminant migration.

17. Pg. 4-36, para. 1 and 3 The RI states that non-landfill potential sources in the area
. include underground storage tanks (USTs), domestic and commercial septic systems, and
~ stormwater runoff. The RI indicates that all residences and commercial and industrial

establishments use individual septic systems. According to the RI, compounds potentially
present in commercial and industrial septage include chiorinated and aromatic solvents
which are frequently used in cleaning products used by most retail and commercial
stores. The RI states that non-landfill source contamination is expected along Lafayette
Road and may affect monitoring wells and monitoring well clusters FPC-11, FPC-9,
GZ-109/117, GZ-101/103, Beuty’s Kitchen, and North Hampton Grocery. This indicates
VOCs observed in the wells would be due to off-site sources other then the Coakley
landfill. These sources would likely continue to contaminated these wells regardless of
remedial action taken at the Coakley site. B

Comment  The Coakley Group concurs with the RI statement that non-landfill
contamination sources are present along Lafayette Road east of the Coakley Landfill.
Previous ground water analytical data indicate that some VOC compounds detected in
off-sit¢ monitoring wells and private wells were not detected at Coakley Landfill
monitoring wells. The Waste Management Division (WMD) maintains files concerning
the Ferland property which abuts the Coakley Landfill to the east. The WMD documents
include: Environmental Site Assessment, by Normandeau Associates (Normandeau) of
Bedford, New Hampshire, dated June 1986; Subsurface Investigation, by Shevenell
Gallen Associates (SGA) of Portsmouth, New Hampshire, dated October, 1986; and a
letter to Mr. Richard Ferland from SGA dated March 1987. The Normandeau ESA
indicated that a 500-gallon heating oil UST was located on the property. The
Normandeau ESA also indicated that two empty 55-gallon drums were observed on the
property and that screening of the drums with an HNU photoionization detector (HNU)
indicated readings of O parts per million (ppm) to 5 ppm. Normandeau screened the
surface and shallow subsurface soil near the drums with the HNU and reported readings
of O ppm to 5 ppm. Normandeau did not observe soil stains near the drums. SGA
installed two test borings and monitoring wells as part of their Subsurface Investigation.
Ground water in the monitoring wells was sampled and analyzed for VOCs. Of the 12
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18.

19.

20.

21.

VOCs reported in the Ferland ground water samples, 4 VOCs, carbon tetrachloride,
Letrachloroethylene 1,1,1-trichloroethane and trichlorofluoro-methane, have not been
reported in RI ground water samples from the Coakley Landfill and its perimeter. This
indicates a likely non-landfill contamination source abutting the landfill to the east.

Pg. 4-37 bullet2 The RI states that VOCs and semi-VOCs are significant
contaminant types identified at the Coakley Landfill and that benzene is the most
significant VOC because it exceeded the EPA Maximum Contaminant Level MCL).

Comment The MCL for benzene is 5 micrograms per liter (ug/l), while the highest
observed concentrations in landfill monitoring well ground water samples has been
typically between 5 ug/l and 60 ug/l, averaging approximately 14 ug/l in 1994.
Concentrations of semi-VOCs in landfill monitoring well ground water samples did not
exceed MCLs in the 1994 sampling round. These low concentrations of contaminants
indicate the overall magnitude of site ground water contamination is extremely low and
close to the MCL.

Pg. 437 bullet2  The RI states that the inorganic compounds arsenic, barium, iron,
manganese, mercury and sodium were identified as primary indicators of landfill
inorganic contamination.

Comment  Aspreviously indicated in comment 17, the RI total inorganic compound
analytical methods employed are inappropriate for ground water samples collected from
monitoring wells not specifically designed, constructed or sampled for low turbidity,
unfiltered samples. Therefore, the RI inorganic analytical data likely overstate ground
water metal concentrations and are therefore not reliable to assess inorganic contaminant
concentrations in ground water or contaminant migration from the Coakley Landfill.

Pg. 4-37. bullet 9 The RI states that sediment inorganic compound distribution
pauerns indicate the landfill as a potential source for arsenic, barium, iron, manganese,
nickel and possibly zinc.

Comment Sediment barium concentrations do not indicate a pattern. The sediment
inorganic data show possibly elevated concentrations of arsenic, iron, manganese, nickel
and zinc only in one or two samples adjacent to the landfill. The remaining samples do
not indicate higher arsenic, iron, manganese, nickel and zinc concentrations near the
landfill. Therefore, the RI statement that sediment inorganic compound distribution
paterns indicate the landfill as a potential source for arsenic, barium, iron, manganese,
nickel and possibly zinc is not supported by the data.

Pg. 5-14, para. 2 The RI states that leachate from the landfill is primarily migrating
into glacial till of limited thickness and/or into bedrock.
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23.

24.

26.

Comment The average linear ground water velocities estimated by CDM appear to
be too high for glacial till and bedrock which, according to the RI are the primary
pathways for contaminant migration in ground water.

Pg. 5-18, para. 1&2 The RI indicates that off-site inorganics may be naturally
occurring or due to off-site sources such as septic systems. Elevated chromium, lead,
nickel, vanadium and zinc may be due to the landfill, but off-site sources and naturally
occurring sources are indicated.

Comment The Coakley Group agrees that these inorganics are naturaily occurring
and due to other off-site sources. Since the RUFS does not consider techniques to reduce

. off-site sources or naturally occurring concentrations, inorganic concentrations would not

be significantly affected by Coakley Landfill remedial action alone.

Pg. 5-2]1. para. 2 The Rl notes VOCs were observed in off-site surface water samples

- and interprets these VOCs as due to off-site sources.

Comment The Coakley Group concurs with this conclusion and notes the VOC
benzene is very common and is anticipated to be widely present in the study area due to
nearby petroleum storage and vehicle traffic. We anticipate benzene will remain in area
ground water due to numerous sources separate from the Coakley Landfill regardless of
OU-1 Remedial Action. o

Pg.5-22 para. 1 The RI indicates elevated concentrations of metals in surface water
are associated with high suspended solids concentrations and mamrally occurring soil
particies. )

Comment The Coakley Group concurs and notes the same effect would be anticipated
for high suspended solids in ground water samples. Unlike surface water, however,
these soil particles would not be transported with ground water flow, would be filtered
by the soil medium and would therefore not be an anticipated constituent of ground
water.

Pg.5-22.para. 2 The RI notes slightly elevated VOC concentrations along the B&M

railroad tracks and associates lead residuals with train traffic.

Comment  The Coakley Group concurs and notes elevated lead concentrations would
also be anticipated with vehicular traffic such as that in the site area.

Pg. 5-27. para. 1  The RI indicates that pumping the Hobbs are2 ground water at a
rate sufficient to intercept Coakley Landfill ground water, would resuit in environmental
dewatering impacts more severe than adverse impacts from contaminant diversion from

the landfiil.
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28.

Comment The Coakley Group concurs and notes that pumping the Hobbs area
ground water would likely induce contaminated ground water flow from surrounding off-
site contaminant source areas unrelated to the Coakley Landfill.

Pg. 5-27, bullet 6.  The RI states that "the distribution pattern of arsenic, barjum, iron,
manganese and sodium indicate the Coakley Landfill as a potential source of these
compounds..." '

Comment The conclusion that the Coakley Landfill is a source of the arsenic,
barium, iron, manganese and sodium in surface water is not consistent with the RI page
5-22 discussion indicating that elevated concentrations of metals in surface water are
associated with high suspended solids concentrations and namrally occurring soil

- particles.

Pg. 5-28 bullet 1  The RI indicates that "compounds which exhibited a distribution
pattern indicating the landfill as a potential source included: arsenic, barium, iron,
manganese, nickel and possibly zinc." '

Comment The barium content in eastern United States soils is reported to average 420
milligrams per kilogram (mg/kg) and range from 10 mg/kg to 1,500 mg/kg®. Site
sediment barium concentrations for the September 1992 sampling round ranged from 9.3
mg/kg to 94.4 mg/kg. Barium, therefore, does not appear to be elevated. Zinc content
in eastern United States soils is reported to average 52 mg/kg and range from <5 mg/kg
to 2,900 mg/kg. Site sediment zinc concentrations for the September 1992 sampling
round ranged from 14.4 mg/kg to 78.2 mg/kg, with the highest concentration observed
at sample S-16 approximately 4,000 feet from the landfill. Zinc does not appear to be
elevated due to the landfill. The arsenic content in eastern United States soils is reported
to average 7.4 mg/kg and range from <0.1 mg/kg to 73 mg/kg. Site sediment arsenic
concentrations for the September 1992 sampling round ranged from 2.4 mg/ke to 52.3
mg/kg, with the highest concentrations observed in samples S-10 and S-11 approximately
200 to 400 feet north of the landfill. Therefore, while arsenic is elevated slightly in two -
samples compared to other site sediment samples, it is within anticipated naturally
occurring concentrations. Iron, manganese and possibly nickel were very slightly
elevated in sediment sample S-10 compared to other site sample concentrations, but well
within naturally occurring concentrations.



3.0 FEASIBILITY STUDY - (FS)

1. Pg. 4 para. 2 The FS states that elevated concentrations of inorganics associated
with the Coakley Landfill are indicated for arsenic, barium, iron, manganese, nickel and
zinc.

Comment As RI comment 25 indicates, barium and zinc are not likely associated
with the landfill. Arsenic is slightly elevated in two samples compared to other site
sediment samples, but is within anticipated naturally occurring concentrations. Iron,
manganese and possibly nickel were very slightly elevated in one sediment sample, but
well within anticipated naturally occurring concentrations.

2. Pg. 7, para. 2 The FS indicates that the OU-1 remedy will impact OU-2 ground
water contaminant concentrations because of the capture zone of OU-1 ground water
. extraction wells. The FS refers to Weston’s 1989 proposed OU-1 source control remedy

to assess the OU-1 capture zone.

Comment.  Proposed OU-1 Remedial Action ground water extraction design is based
on PDI data and differs significantly from Weston’s 1989 proposal. OU-1 Remedial
Action ground water extraction is proposed only from the west side of the landfill, while
Weston’s OU-1 source control includes ground water extraction from the east side of the
landfill. Ground water extraction from the west side of the landfill is appropriate
because capping of the landfill will reduce or eliminate ground water mounding within
the landfill ‘and both overburden and bedrock ground water will flow westward beneath
the landfill. The cap alone will eliminate off-site flow of ground water from the landfill
on the east, south and northeast sides. Capping the landfill will reduce total off-site
migration of contaminants because of the following: the volume of ground water flowing
through the landfill will be reduced; precipitation will not infiltrate downward through
the refuse and leach contaminants; and lowering of the ground water table will -
substantially reduce the amount of refuse located within the ground water zone. The FS
therefore does not consider the likely impacts of OU-1 Remedial Action on OU-2 ground
water conditions.

3. Pg. 7. para. 3 The FS states "Due to high concentrations in background
‘monitoring wells, manganese was eliminated as a contaminant expected to reach clean-up
goals.”

Comment  The Coakley Group agrees that manganese should be eliminated as a
contaminant of concern because background data indicate that it is naturally occurring
and therefore could not be reduced below background levels. Likewise, lead should also
- be eliminated as a contaminant of concern because background data indicate lead
concentrations above the clean-up goal. As indicated in comment 17, the total inorganic
.compound analytical methods used in the RI are appropriate for ground water samples
- collected from monitoring wells specifically designed, constructed and sampled for low
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urbidity, unfiltered samples. However, RI information indicates the RI monitoring wells
were not specifically designed, constructed and sampled for low turbidity samples.
Therefore, the RI inorganic analytical data likely overstate metal contaminant
concentrations in ground water and metal contaminant migration from the Coakley
Landfill.

Pg. 8. para. 2 The FS states that area ground water poses a threat to human
health. ‘

Comment  Ground water would pose a potential threat to human health only if
ingested. Because the developed OU-2 area is served by municipal water supply, human
ingestion of ground water is unlikely and therefore the ground water threat is very low
and only potennal. Further, if ground water were ingested, off-site source areas other
than the Coakley Landfill would contribute to the potential threat. Off-site source area
remediation is not contemplated for OU-1 Remedial Action.

Pg. 8, para. 2 The FS states that remediation in the wetlands would pose more
potential damage to the environment than the low risk posed by landfill contamination.

Comment The Coakley Group concurs.

Pg. 8 para. 3 The FS states that "A mumerical ground water dispersion analysis
was conducted for the contaminants retained for consideration... The dispersion analysis
determined the extent of ground water migration required o dilute contaminant plume
concentrations to the clean-up goals."

Comment The FS analysis assessed dilution but did not address dispersion of
contaminants. The FS analysis did not fully assess ground water migration, because
ground water migration occurs along flow paths, while the analysis was based on dilution
volumes and disregarded site ground water flow paths. To fully assess contaminant
migration, site ground water flow paths must be considered. ‘

Pg. 8. para. 3 The FS indicates that, based on the dilution analysis, lead would
mch clean-up levels at up to 1,380 feet from the landfiil.

_Co_mtggn RI data indicate that the background overburden ground water
concentration for lead, based on total metals analysis, is 29.7 ug/l while the clean-up goal
is 15 ug/l. Therefore, the clean-up goal for lead, if based on total metals analysis
concentrations, would not be attainable because it exceeds background conditions.

Pg. 1-19, para. 5  The FS states "The primary hydrogeologic feawres controlling
contaminant transport include the ground water mound within the landfill...".
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Comment Although the groundwater mound within the landfill is recognized as a
primary feature controlling contaminant transport, the reduction of this mound by the
OU-1 Remedial Action cap is not considered in the contaminant transport analysis.
Reducing the landfill ground water mound will significantly reduce and control
contaminant transport.

Pg. 1-21. para. 1  The FS states "The plume extending toward Lafayette Terrace is
broadly shaped.”

Comment The RI concluded that contaminants in monitoring well cluster FPC-11
located at Lafayette Terrace are likely from non-landfill sources. Benzene and other
VOCs have not been observed at monitoring well cluster GZ-101/103 located adjacent
to the southwest corner of Lafayette Terrace. Therefore, site data do not indicate a
plume extending toward Lafayette Terrace.

Pg. 1-21 para. 2 The FS states "Off-site migration of benzene and chlorobenzene in
bedrock ground water is indicated along a preferential fractured bedrock pathway toward
monitoring well GZ-105 in the west wetland." .

Comment It is not clear that the RI concluded that ground water migrates toward
GZ-105 from the landfiil along a preferential fractured bedrock pathway. The RI did not
identify and confirm enhanced permeability fracture zoneés between the landfill and
GZ-105. Site hydrogeologic data do mot indicate a preferential fractured bedrock
pathway from the landfill to GZ-105.

Pg. 1-2]1. para. 3 The FSindicates that "Contaminant distribution of these compounds
[inorganics] does not illustrate the preferential pathway indicated by benzeme and
chlorobenzene.”

Comment This information indicates that preferential bedrock fracture pathways are
not likely significant site ground water migration miechanisms. -

Pg. 1-22, para. 2  The FS indicates that potential risks were evaluated for ingestion
of ground water from monitoring wells and commercial/residential wells.

Comment The RI concluded that contamination in residential and commercial wells
along Lafayette Road is likely from non-landfill sources including USTs and septic
systems. The FS does not indicate that risk was apportioned between contaminants from
non-landfill sources and landfill contaminants.

Pg. 1-23, para. 4  The FS states that "Maximum overburden ground water exposure
point concentrations excesded federal or state standards for benzeme, 1,2-
dichloropropane, antimony, arsenic, beryllium, chromium, lead, manganese, and nickel.
In bedrock ground water, maximum exposure point concentrations exceeded these
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standards for benzene, 4-methylphenol, antimony, beryllium, chromium, lead,
manganese, and nickel.”

Comment The RI concluded that manganese is present in background concentrations
that would prevent amaining clean-up goals. Lead is present in Lafayette Terrace
overburden ground water background samples exceeding clean-up goals. Antimony was
detected in Lafayette Terrace overburden monitoring well FPC-11 which the FS states
is in an area of off-site sources. Antimony was detected in one off-site bedrock
monitoring well and is unlikely to be related to the Coakley Landfill. The FS states on
page 1-20, paragraph 3 that "chromium, lead, nickel, vanadium, and zinc concentrations
are fairly uniformly distributed in the ground water beneath both the landfill and off-site.

* The data suggests naturally elevated levels or off-site source contributions.” The purpose

of the RI/FS is to assess risk associated with the Coakley Landfill. Risk associated with
non-landfill or natural sources should not be considered in assessing appropriate remedial
actions for the Coakley Landfill, because OU-2 Remedial Actions will not affect these
sources. Therefore, manganese, lead, nickel, vanadium, antimony and zinc should be
eliminated from the risk assessment.

Pg. 3-3, para. 3 The FS indicates a capture zone analysis was performed for the
ground water collection system preliminary design presented by Weston in the OU-1
Feasibility Study.

Comment The OU-1 PDI Report and Remedial Design included additional site data
collection and anmalyses, and 2-dimensional and 3-dimensional ground water flow
modeling. This design work indicates that, as stated in the RI and FS, capping of the
landfill will result in the reduction or elimination of ground water mounding at the
landfill. Because elimination of the ground water mound results in landfill overburden
and bedrock ground water flowing westward, proposed OU-1 extraction wells are located
on the western, downgradient side of the landfill. This is a significant difference from
Weston’s preliminary design which has extraction wells located along the landfill eastern
and northeast sides as well as the western side. The proposed ground water extraction
capture zone would include the whole landfill area. These significant changes should be

- considered in the ground water contaminant transport analysis.

Pg. 3-5, para. 2 The FS states that "...several inorganic compounds were detected
throughout the study area, regardless of proximity to the landfill itself. The delineation
of these contaminants extended beyond the study area and, therefore, were not considered
in the FS, since it is not practical to include these with OU-2."

Comment It is not appropriate to assess contaminants not associated with the landfill
source because Coakley Landfill Remedial Action cannot affect these sources.

Pg 3-5.para. 3 ' The FS indicates that the RESSQC module of the EPA Well Head -
Protection Area (WHPA) model was used to assess the capture zones of Weston’s
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proposed OU-1 pumping wells. In the following bullet 7, the FS indicates that ground
water mounding effects in the landfill overburden can be assumed absent from the
extraction analysis because OU-1 remediation will contain and collect the landfill ground
water.

Comment The Coakley Group agrees that ground water extraction analyses should
assume the overburden ground water mound will be absent. However, capping of the
landfill, not extraction of ground water, will eliminate the ground water mound. Review
of FS Appendix A calculations and figures, and Figures 3-3 through 3-10 appear to show
that the FS assumed a landfill ground water mound would be present. This is not a

realistic assumption and would likely provide unrealistic results for capture zone analysis.

Pg. 3-7, builet 1 The FS assumed infiltration through the Coakley Landfill cap as
a conservative assumption.

Comment  The QU-1 Remedial Action cap will be a composite cap. Infiltration
through the first cap liner, if any, will be stopped by the second cap liner. In cap sloped
areas, over 95% of incident precipitation will be removed through run-off before
contacting the first liner. It is therefore unlikely precipitation will infiltrate the cap.

Pg. 3-7, bullet 3 The FS indicated an estimated outwash drain flow rate of 3,330
gallons per day (gpd), while Weston’s FS estimated a flow rate of 87,500 gpd.

Comment  The Coakley Group agrees that the FS estimated flow rate for outwash is
more realistic than Weston’s. The FS does not indicate flow rates from other
hydrogeologic units, however. ‘

Pg. 3-8, para. 2 . FS Table 3-1 lists ground water contaminants that have been shown
1o present -an unacceptable risk from the RI and the screening rationale for retaining or
eliminating each contaminant. '

Comment The ‘table includes antimony, beryllium, chromium, lead, manganese,
nickel, and vanadium. The FS previously stated that chromium, lead, nickel and
vanadium were evenly distributed over the study area and therefore did not indicate a
landfill source. Because these contaminants are not shown to be associated with the
landfill, they should not be retained for screening. Interpretation of site antimony and
beryllium data does not indicate the landfill as a source. Therefore, antimony and
beryllium should be eliminated for screening.

Pg . 3-10. para. 1  The FS states that "The MCLs/MCLGs for [manganese and
antimony] were exceeded throughout the area and no dilution would occur that would
result in the attainment of ARARs within the study area."
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Comment The same condirion applies to ground water lead which was observed in
background wells in concentrations above the action level. Therefore, lead should be
excluded from the scresning analysis.

Pg. 3-10. para. 3~ The FS states that the OU-1 ground water concentration for each
contaminant was represented by the highest concentration of that contaminant detected
in any of the landfill perimeter wells during any previous sampling event.

Comment ~ Using the highest concentration among a group of wells is not a
satistically reasonable method to estimate concentrations in areas between ground water
data points. Averaging the ground water concentrations at the known data points is a
widely accepted method of estimating values for intermediate areas. Similarly, using the
highest ground water concentration observed in any previous round is not realistic. Site
historical data indicates a general reduction of ground water contaminant concentrations
with time. Combining of two overly conservative assumptions to estimate the OU-1
contaminant concentrations provides unrealistic concentration values that overstates
Coakley Landfill source strength and likely affects the analysis results.

Pg. 3-20. para. 3  The FS indicates that for VOCs, the OU-2 plume concentration
assigned was the highest level detected in any of the wells within this plume.

Comment Using the highest observed contaminant concentrations among a group of

wells is not a statistically reasonable method to estimate ground water contaminant
concentrations in areas between the data points. Averaging the ground water contaminant
concentrations at the known data points is a more realistic technique.

Pg. 3-20. para. 4  The FS indicates MCLs were assigned as the estimated plume
concentrations in areas where the plume did not encompass wells.

Comment  This assumption is overly conservative and results in an excessively
conservative analysis.

Pg3-21,para. 5  The FS indicates representative ground water contaminant

concentrations were assigned for the dispersion calculations.

Comment  The ground water contaminant concentrations selected were not
representative of current conditions, but as previously indicated are instead overly
conservative. . :

Pg. 3-25 through 3-29 The FS presents results of the dilution analysis. The

- anpalysis indicates that benzene would travel 240 feet beyond the FS-delineated limit of

benzene concentrations above MCLs. The analysis indicates that inorganics generally
would travel 230 feet to 340 feet beyond the FS-delineated MCL limits for those
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conraminants. Lead is estimated to travel 1,380 feet beyond the landfill footprint before
diluting to its clean-up goal.

Comment The dilution apalysis results are not realistic because of conservative
analysis approach, assumptions, and input parameters. The RI and FS conclude, and site
data show, that ground water contamination concentrations from the landfill have reached
steady state and may be declining. Steady state contaminant plumes do not increase in
size or concentration. Thus, the extent of contamination would not increase even if no
action were taken to reduce the flux of contamination migrating from the Coakley
Landfill in ground water. If a source of a steady state contaminant plume is eliminated
or reduced, the plume will gradually degrade with decreasing contaminant concentrations.
The FS analysis assumes the flux of contaminant migration from the landfill would be
zero. Therefore, over time the contaminant plumes sizes should decrease, not increase.

. The FS indicates that the purpose is to assess the effects of OU-1 remedial action on

OU-2 area ground water quality. The RI/FS indicates that capping of the landfill would
result in elimination of the landfill overburden ground water mound. The ground water
flow direction would then be westward and the east side of the landfill would be
upgradient. Therefore, it is more representative of anticipated site ground water
conditions to model the effects of OU-1 remedial action by assuming westward ground
water flow. Ground water contaminant transport modeling can be performed for the
anticipated site conditions using models based on the advection-dispersion equation,
which is the basis for most accepted and verified ground water conraminant transport
models. An additional analysis of contaminant transport is presented in the following
Appendix C discussion.

Pg 3-28, para. 3 The FS states "It was conservatively assumed that inorganics will
travel at the same rate as ground water. For inorganics, this should be acceptable since
there is no impact of natural attenuation (biodegradation ) for inorganics."

Comments FS assumes that inorganic contaminants in ground water would travel at
the same rate as ground water and would not be affected by adsorption to organic matter
and layered silicates contained in overburden deposits. Sorption processes include
adsorption, chemisorption and absorption (Fetter, 1993). Additional inorganic reversibie
reactions that would retard inorganic substances are ion exchange and
solubility/dissolution/precipitation. The ability of a porous medium to absorb cations is
measured by the cation exchange capacity (CEC). Clay and glacial till, which contains
clay, typically have significant CEC. Site OU-1 and OU-2 data indicate ground water
flows within glacial till and marine deposits in many site areas.

Cation mobility in ground water typically decreases over time as cation complexation
proceeds toward larger, less reactive and less mobile forms (Bohn, et al, 1979). Freeze
and Cherry (Groundwater, 1979) state that the mobility of trace metals in ground water
environments can be strongly influences by adsorption processes. Therefore, the FS
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assumption of no adsorption and attenuation of metals in grou=d water is overly
conservative and overstates ‘the potential migradon rates and distances of metals in site
ground water.

Figures 3-2 through 3-10  Figures 3-2 through 3-10 depict the results of FS dilution
analyses.

Comment The plume for benzene is extrapolated toward FPC-11 and GZ-103/101.
This is not justified on the basis of site data because benzene ground water concentrations
were below detection limits in FPC-11 and GZ-103/101.

The dilution analysis appears to show radial ground water flow from the plumes for each
plume. This is not consistent with site conditions nor the fact that piume concentrations
have reached steady state. Radial ground water flow and increasing plume size are not
a realistic assumptions because the OU-1 cap will reduce or eliminate the landfill ground
water mound and plumes have reached steady state.

Pg. 56, para. 3  The FS MM-2 Limited Action alternative proposes up to 20
additional ground water monitoring wells.

Comment The present monitoring well network of approximately 75 individual
installations is more than adequate to assess the effects of remedial actions on ground

water concentrations. The FS does not include a justification of the need for additional
wells, such as data gaps. It is therefore not cost-effective to install additional monitoring
wells. '

Pg 6-9. para. 1 The FS indicates ground water monitoring would occur for 30 years
and include 4 residential wells.

Comment The FS assumes 10 years to reach ground water clean-up goals.
Environmental monitoring for 20 years beyond this period is not justfied.

The ground water monitoring is quarterly, which is excessive. Anmal or semi-annual
sampling would be adequate.

The residential/commercial wells referred to in the FS were interpreted to be affected by
contaminant sources other then the Landfill. Continning to sample these wells is not
warranted. :

Pg 6-9, para. 2 The FS indicates there is no protection of human health since there
is no way of controlling ground water from being used in the short term.

Comment The RUFS indicates there are actually no residents known to be exposed
to contaminants. Further, with the OU-1 cap constructed, ground water flow will be to
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the west which includes a wetland with no residences and no likelihood of development.
It is therefore not accurate to say there is no protection of human health because there
is now no human exposure and no likelihood of furure human exposure.

4.0 FS APPENDIX C - GROUND WATER SOLUTE TRANSPORT

Following are comments on the FS Appendix C. For clarity, the comments are divided into
those comments that address the FS Appendix C work, and a separate detailed solute transport
analysis that provides detailed comments on the FS Appendix C conclusions.

1.

PAWoulcm

4.1 - FS APPENDIX C COMMENTS

Pg. C-1. para. 3 The FS states that the ground water contaminants were eliminated -
from the analysis if their source appeared unrelated to the landfill such as for antimony
and beryllium.

Comment Although the FS indicates beryllium should be eliminated, Figure C-8
depicts beryllium dispersion. The FS previously stated that chromium, lead, nickel and
vanadium were evenly distributed over the study area and therefore did not indicate a
landfill source. Because these contaminants are not shown to be associated with the
landfill, they should not be retained for analysis. Chromium, lead, nickel and vanadium
dispersion analyses were presented in Appendix C. -

Pg. C-1, para. 3 The FS states that the OU-1 ground water concentration for each
contaminant was represented by the highest concentration of that contaminant detected
in any of the landfill perimeter wells. Table C-1 provides the concentrations used for
the dispersion analyses.

Comment OU-1 February 1994 ground water analytical data indicate an average
benzene concentration of 14 ug/1 for landfill wells, which is less than half of the FS value
of 30 ug/l. 1,2-Dichloropropane was not detected above the detection limit of 1 ug/l,
which is less than 0.15 of the FS value of 7 ug/l. OU-1 February 1994 ground water

- analytical data indicate an average total arsenic concentration of approxlmately 162 ug/l

compared to the FS value of 212 ug/l.
The FS values therefore are much more conservative than current site conditions indicate.

Pg. C-1 para. 3 Figures C-1 through C-8 depict the resuits of the FS dilution
analyses. :

Comment  Figure C-1 shows that the benzene plume concentration is estimated at 11
ug/l, while OU-1 February 1994 data indicate benzene concentrations for landfiil
perimeter monitoring wells to be 7 ug/l for MW-1, 5 ug/l for MW-2, 10 ug/1 for -
MW-3D, 9 ug/l for MW-4 and 10 ug/l for MW-5D. Therefore, the estimated off-site
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plume concentration is too high. With a cap, Landfill ground water flow would be to
the west.

The conditions are assumed to include 2 capped landfill which would eliminate radia]
flow components in the landfill, according to the RI/FS. The figures show thar ground
water flow is assumed to be radial from the estimated plumes, which is not reflective of
present or anticipated site ground water flow paths.

Pg. C-15 through C-19 The FS presents results of the dilution analysis. The
analysis indicates that benzene would trave] 1,180 feet beyond the FS-delineated limit of
benzene concentration above MCLs. The analysis indicates that inorganics generally
would travel 334 fest to 825 feet beyond the FS-delineated MCL limits for those
contaminants. Lead is estimated to trave] 2,830 feet beyond the landfiil footprint before
diluting to its clean-up goal.

Comment The analysis results are excessively conservative because of conservative

analysis design, assumptions and input parameters. The RI /FS concludes, and site data

show, that ground water contamination from the landfill has reached steady state and

contaminant concentrations may be declining. Steady state contaminant plumes do not

increase in size or concentration. Thus, the extent of ground water conramination would

not increase even if no action were taken to reduce the flux of contamination migrating

from the Coakley Landfill in ground water. If a source of a steady state contaminant

plume is eliminated or reduced, the plume will gradually degrade. The FS analysis

assumes the flux of contaminant migration from the landfill would be zero. Therefore,
over time the contaminant plumes sizes should decrease, not increase.

The purpose of the Appendix C analysis was to assess OU-2 area impacts, assuming OU-

1 ground water pumping and treatment did not occur, However, the analysis does not

consider OU-1 cap effects. The RUFS indicates that capping of the landfill would resuit

in elimination of the landfill overburden ground water mound. The ground water flow

direction would then be westward. The east side of the landfill would be upgradient. -
Therefore, it is more representative of anticipated site ground water conditions to model

the effects of OU-1 remedial action by assuming westward ground water flow. Ground

water contaminant transport modeling can be performed for the anticipated site conditions

using models based on the advection-dispersion equation, which is the basis for most

accepted and verified ground water contaminant transport models.
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4.2 - PRELIMINARY QU-2 GROUND WATER SOLUTE TRANSPORT ASSESSMENT
INTRODUCTION

The May 1994 Coakley Landfill OU-2 RI/FS (RU/FS) contains ground water solute
transport analyses to assess the effect of OU-1 Remedial Actions on OU-2 ground water
contaminant concentrations. The analysis performed did not consider OU-1 cap effects
on area ground water quality.

To further assess OU-1 cap impacts on area ground water quality under OU-1 non-
pumping conditions, Aries Engineering, Inc. (Aries) conducted a preliminary ground
water solute transport analysis for selected chemicals. The analysis resulted in more
detailed comments on the FS Appendix C which are provided in the Discussion and
Conclusions and Recommendations sections which follow on pages 32 through 35.

OBJECTIVES

Aries’ preliminary ground water solute transport analyses objectives were to assess
potential off-site migration of selected ground water chemicals of concern assuming non-
extraction and treatment of OU-1 ground water after Coakley Landfill capping. Aries’
solute transport analyses, which considered chemical attenuation mechanisms, were
compared to the RI/FS dilution analyses which relied on dilution factors only.

SITE HYDROGEOLOGY AND GROUND WATER QUALITY SUMMARY
GEOLOGY

A site plan is provided on Figure 1. Observed site area overburden geology generally
consists of a thin layer of glacial outwash deposits which overlie marine deposits and
glacial till deposits. Observed site area overburden deposits are discontinuous and vary
in thickness. Observed marine deposits are sufficiently thick to act as an aquitard in
some areas primarily east of the site and in scattered areas around the landfiil.

Observed site bedrock consists of intrusive granite-gneiss surrounded by metasedimentary

' quartzite, schist, phyllite and amphibolite. Site data indicate the upper portion of
bedrock is moderately to highly weathered and well fractured. Observed bedrock
elevations in the model area range from -27 feet national geodetic vertical datum
(NGVD) to 136 feet NGVD. Bedrock elevations are highest within and northeast of the
landfill. .

- HYDROGEOLOGY
Site ground water occurs under water table conditions in the uppermost saturated deposits
while semi-confined conditions are likely where significant thicknesses of marine deposits
overlie saturated glacial till or bedrock. Site area ground water originates as infiltrating
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precipitation on the uppermost geologic deposits and flows mainly through the more
permeable strata toward sweams and wetlands which then act as discharge areas. A
distinct downward vertical hydraulic gradient is present over much of the landfill area
indicating a component of ground water flow from the upper overburden deposits toward
the underlying bedrock. A swong upward vertical hydraulic gradient was measured in
the wetland areas where bedrock and overburden ground water discharge. Site bedrock
pump test data did not indicate anisotropic conditions.

Previous ground water flow modeling conducted by Aries indicates that there is a local
eastward overburden ground water flow component from the Coakley Landfill. This
eastward flow component is small and is caused by local ground water mounding at the
landfill. The low hydraulic gradients east of the landfill result in a small volume of
easterly flowing ground water. Moreover, Aries’ previous ground water flow model
flow path analysis indicates that the initial eastward flow paths turn westerly and flow
either beneath the landfill in the bedrock, or around the landfill then toward the west in
the overburden deposits. Simulated ground water flow after Coakley Landfill capping
indicates that overburden and bedrock ground water flows to the west. These flow paths
are consistent with site monitoring well observed ground water quality.

GROUND WATER QUALITY

Site ground water quality data from between 1985 and 1994 generally indicate the
presence of VOCs including the petroleum-related VOCs benzene, toluene, ethylbenzene
and xylene (BTEX), as well as inorganic compounds including arsenic and metals such
as iron, manganese, and lead. '

Historically, ground water observed benzene concentrations in landfill monitoring wells
bave ranged from approximately 5 ug/f to 60 ug/f which is above the 5 ug/¢ MCL.
Benzene concentrations in ground water generally decrease with distance from the
landfill. Benzene concentrations detected in OU-2 RI/FS monitoring wells have ranged
from 0.5 ug/€ 1 11 ug/f. Ground water analytical results indicate that area ground
water observed benzene concentrations have generally decreased since monitoring well
sampling began in 1985.

Observed concentrations of inorganic compounds, metals and metalloids in particular,
were variable in the landfill vicinity. Area ground water quality samples were analyzed
for either total or dissolved metals from 1985 to 1993. Area ground water samples were
filtered for dissolved metals analysis and unfiltered for total metals analysis. Because
inorganics adsorbed onto or present in sediments in ground water samples are dissolved
when preserved with acid for subsequent analysis, total metals concentrations are
substantially greater than dissolved metals concentrations unless special well construction
and sampling methods designed to reduce sample turbidity are used.

In February 1994 ground water samples were analyzed for both total and dissolved
metals as part of the OU-1 Environmental Monitoring Plan (EMP). February 1994 OU-1
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coserved arsenic total concentrations were on average four -times greater than the
cissolved arsenic concentrations from the same monitoring well.

While a February 1994 OU-1 ground water sampling round from landfill monitoring
wells indicated concentrations of total beryllium, total chromium, total lead, and total
nickel above their respective MCLs, historic site vicinity water quality data indicate that
concentrations of these metals have been periodically observed higher further away from
the landfill than at the landfill itself. Moreover, metals concentrations in site vicinity
monitoring wells have varied by up to0 an order of magnitude within a 12-month period.
The RI/FS concluded that the spatial and temporal variability in the site vicinity ground
water inorganic concentrations may be related to elevated background concentrations,
non-landfill source areas, or variability in sampling techniques affecting sample mrbidity.

GROUND WATER SOLUTE TRANSPORT ANALYSES

GROUND WATER SOLUTE TRANSPORT ANAILYSES APPROACH

Aries used an analytical two-dimensional advection dispersion model to assess migration
of contaminants from the Coakley Landfill to off-site ground water monitoring wells.
The model used by Aries simulates contaminant transport from a strip source. A strip
source is appropriate because the landfill is large compared to the distance of off-site
wells from the landfill. Therefore, the landfill areal extent and potential area for
chemical leaching would not appropriately be modeled as a point source.

The analytical flow and transport model used was developed for and is used by the EPA
to assess chemical solute transport in ground water.

Aries used site hydrogeologic data and historical ground water quality data from 1985
through February 1994 to estimate ground water solute transport model parameters
representative of site conditions. The ground water solute transport model was then used
to predict future ground water contaminant concentrations after landfill capping.

PRINCE ANALYTICAL FLOW AND TRANSPORT MODEL

Aries used Princeton Analytical Models of Flow and Mass Transport (PRINCE).
PRINCE contains both solute transport models and flow models. The solute transport
models are solutions to the advection-dispersion equation (ADE) for transient one-, two-,
and three-dimensional conditions. The solute transport model solutions incorporate
longimudinal and transverse dispersivity, ground water seepage velocity, chemical first
order decay constants, and linear, equilibrium sorption (retardation factor). Fundamental
model assumptions include: aquifer properties are uniform in space (homogeneous); and
the source concentration is uniform in time, although source concentration first order
decay may be simulated



There are 14 input parameters to PRINCE shown in Table 1. Descriptions of the input
parameters and methods of estimating these parameters follow.

First Order Decav Constants (k and Gamma)

PRINCE accounts for first order decay of the contaminant source and plume. The decay

coefficients represent chemical and biological processes that remove contaminant mass

from the system over time. Decay processes include biodegradation of organic

compounds and abiotic reactions such as hydrolyzation of chlorinated hydrocarbons,

while inorganic compound decay processes include radioactive decay, complexation,

speciation and oxidation/reduction. The decay constant values are empirically estimated
" based on literature values and site historical ground water quality data.

First order decay of the contaminant source (gamma) and plume (K) are expressed
mathematically as

Coupitee =Cp €*

Cm =C g Gam:t
where
Caut= =  comcentration in aquifer, [M/L?]
Coire = concentration in source area, [M/L?]
Co = concentration in source area at time 0, [M/L3]
t = time, [T]
e = exponential function
where _
M = mass
L = length
T = time

First order decay of the source (gamma) can be estimated using concentration data for
different times. First order decay of the plume (k) can be estimated using literature
values for a given contaminant, where available. Reported literature values for first
order decay of BTEX compounds range from 0. 0001/day to 0.004/day (Olsen and Davis,

1990).

Longitudinal and Transverse Dispersion Coefficients (D, and D))

Dispersion is an attenuation mechanism that results in dilution of the leading edge of a
contaminant plume caused by differential flow velocities (mechanical mixing) and -
chemical diffusion (Fetter, 1993). At very low average linear ground water velocities,
diffusion is the primary cause of dispersion, while at higher velocities mechanical mixing
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is the dominant process (Freeze and Cherry, 1979). Dispersion-causes contaminants to
arrive at a point in the flow path before the average linear velocity would predict.
Longimdinal dispersion (D,) refers to spreading of a plume in the primary (x) direction
of flow, whereas ansverse dispersion (D,) refers to spreading of a plume in the lateral
(y) direction. The dispersion coefficients D and D, are the product of dispersivity (a)
and average linear ground water velocity (V)

D=3V
D,=aV

. Researchers have observed that the value of dispersivity generally increases with the
length of flow (Gelhar, 1986; Lallemand-Barres and Peaudecert, 1978) according to

the relationship D, = (0.1)(X), where X is the length of flow. D, is generally taken
as one to two orders of magnitude smaller than D,.

Average T inear Ground Water Velocity (V)
Average linear ground water velocity V is defined by the relationship

V = K*i/'n
where
K = aquifer hydraulic conductivity, [L/T]
i = hydraulic head gradient, [L/L]
n = aquifer porosity, [L3/L3]

The primary mechanism for contaminant migration in aquifers is advection wherein
contaminants are transported by bulk ground water movement. Solutes are assumed to
travel in the same direction and with the same velocity as the ground water.

Values of aquifer hydraulic conductmty are generally estimated from aquifer pumping:
tests, hydraulic conducmnty tests and literature values for similar geologic materials.
The hydraulic gradient is estimated from water level measurements across a site, and
porosity can be estimated based on the type of geologic materials. Typical values of
porosity for different aquifer types are summarized in Freeze and Cherry (1979) and
other literature sources.

Source Concentration (C_.)

The source concentration is estimated as the concentration of the contaminant of concern
at time zero. For ground water contaminant transport analyses, C,, is the concentration
of contaminant at the source. However, when that concentration is unknown, C, is
estimated from contaminant concentrations observed in a wells near the contaminant
release at a time shortly after the release. If the release occurs prior to available data,
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C.. can be estimated by extrapolating available data with the source first order decay
constant (Gamma).

Retardation Factor (R.)

The retardation factor (R, is a measure of reversible mass exchange processes such as
sorption of contaminant to aquifer materials. Sorption processes include adsorption,
chemisorption and absorption (Fetter, 1993). Additional inorganic reversible reactions
that would increase the retardation factor are ion exchange and
solubility/dissolution/precipitation. Retardation causes contaminants to migrate slower
than the average ground water velocity. The retardation factor R, for linear equilibrium
sorption can be estimated using the following relationship (Fetter, 1993):

Ri=1+[(XK,*P)n]

where
K: = Distribution coefficient, [L/M ]
P, = Dry bulk density, [M/L?]
n = Aquifer porosity, [L/L%]

Aquifer bulk density P, can be estimated using the relationship
Pb = Ps * (l’n)

where P, is the soil grain density [M/L?] of aquifer materials. For most mineral soils,
P, varies between 2.6 g/cm’ to 2.77 g/em® (Cleary and Ungs, 1994).

The distribution coefficient K, approximates the slope of the linear equilibrium sorption
isotherm, and can be estimated either from laboratory column experiments, field-scale
tracer experiments or the following relationship (Fetter, 1993):

K=K *1f,
where

K, = Distribution Coefficient [L3/M]
K, = Organic Carbon Partitioning Coefficient [L*/M]
f. = Organic Carbon fraction [L¥/L?]

Ranges of contaminant-specific values of the Organic Carbon-Partitioning Coefficient
(Koo can be found in the literature (Fetter, 1993; US EPA, 1989). Values of organic
carbon fraction (f,) are soil-specific and are based either on laboratory analysis of soil
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samples or on knowledge of geologic conditions within the soils. Conservatively low
estimates of soil organic carbon fraction (f,) range from 0.0001 to 0.001.

The preceding linear relation for organics or inorganics adsorbing onto the soil organic
carbon does mot account for the inorgamics removal from ion exchange and
solubxhry/dlssolunon/prec1p1mnon These factors must be estimated separately and would
increase the retardation of inorganics.

Model Time and Geometry Parameters (T,.. Ty X.. Y,. W, Theta and NGauss)

PRINCE can account for various model geometies. T,, is the time at which the
contaminant release began; T,y is the time at which the contaminant release ends. X, and
Y, are the cartesian coordinates of the centroid of the source. For a strip source, X, and
Y, mark the mid-point of the strip. W is the width of the strip source, and Theta is the
- direction of ground water flow counterclockwise off the x axis (degrees); ground water
flow is assumed to be perpendicular to the strip source. NGauss is a parameter
associated with the numerical integration performed in PRINCE.

PRINCE MODEL FOR OU-2 SOLUTE TRANSPORT ASSESSMENT PARAMETER
ESTIMATION

Aries estimated the solute transport model input parameters based primarily on available
site hydrogeologic and ground water quality data. For parameters not measured at the
site, including plume and source decay constants, Aries used literature values for similar
chemicals and hydrogeologic conditions.

- Aries performed sensitivity analyses to assess the model results sensitivity to changes in
individual input parameters. The sensitivity analyses were directed toward parameters
not measured at the site. :

Aries did not rigorously calibrate the model simulations because of the following site data
and model limitations: the landfill source area is widespread and heterogeneous; ground
water chemistry variations in the landfill likely affect contaminant mobility; and the
density of the monitoring well network and frequency and duration of site water quality
data limits model calibration. Site ground water quality data are available from 1985 for
MW-series monitoring wells, from 1987 for GZ-series monitoring wells and from 1992
for most FPC-series monitoring wells.

Aries selected PRINCE Model 4 - Two-Dimensional Mass Transport, Strip Boundary
Condition for the Coakley Landfill OU-2 solute transport assessment. Model 4 assumes
a contaminant source of width W, oriented perpendicular to ground water flow in an
aquifer of infinite width. PRINCE input parameter units are in feet and days, except
concentrations which may be mass per volume or normalized concentration based on the
initial contaminant concentrations.

26



revious hydrogeologic investigations of the Coakiey Landfill area indicate that ground
water flow occurs both in glacial and marine degosits (overburden) and in underlying
metamorphic and igneous bedrock. The direction of ground water flow appears to differ
locally between the overburden and bedrock. Historical observed water level data
suggests that site ground water flow in the underlying bedrock is predominantly to the
west, beneath the landfill as shown on Figure 2 and overburden ground water flows is
radial from the landfill as shown on Figure 3. The OU-1 Remedial Design calibrated 3-
D numerical ground water flow model for the landfill (Golder and Aries, 1994) supports
these observed ground water flow directions.

Contaminant transport depends on contaminant property, the ground water flow medium
property and hydrogeologic conditions. Therefore, for this OU-2 solute transport
assessment, Aries estimated the model parameters for the transport of two contaminants,
benzene and arsenic as follows: in bedrock flow only between the two bedrock wells
MW-5 and GZ-105; in overburden flow only berween MW-3D and FPC-9A; and a
combination of bedrock and overburden flow berween RP-1 and MW-1. The solute
transport model flow path in bedrock is shown on Figure 1 and Figure 2, and the flow
paths in overburden and overburden/bedrock are shown on Figure 1 and Figure 3. These
flow paths are generally consistent with observed site hydraulic heads depicted on Figures
2 and 3. Solute transport model parameter estimation sensitivity analysis flow path
selection was limited to locations with available historical ground water quality data.

Benzene and arsenic were selected for two reasons: 1) both are locally present in the
landfill vicinity at concentrations above their respective MCLs, and 2) concentrations of
these contaminants are generally higher at the source area (landfill) than in surrounding
wells. Solute transport model simulations were not performed for other inorganic
compounds such as metals observed in the site vicinity due to the variability of this data.

Table 1 summarizes estimated input parameters. The basic model geometry was similar
for all six simulations. Because of limited information on timing of source releases of
individual contaminants, Aries modeled each contaminant source as a 30-year continuous
release beginning in 1971 (T,, = 0) and ending in 2001 (T, = 10,950 days) to
represent a continuous source. The source was simulated as a 300-foot wide strip
orientated parallel to the Y axis centered at (0,500): W = 300, X, = 0, Y, = 500,
Theta = 0. NGauss was set equal to 20 as recommended in the PRINCE Users Manual.

Input parameters that were varied between solute transport simulations included the
contaminant source and plume first order decay constants k and Gamma, longitudinal and
transverse dispersion coefficients D, and D,, ground water seepage velocity V, and the
contaminant retardation factor R,. The individual solute transport model simulations are
summarized in the following.



Bedrock Flow Path Estimated Model Parameters (MW-5 t©o GZ-105)

Benzene - Bedrock

As shown in Table 1, Aries used a value of 0.0001 for the benzene plume first order
decay rate (k) in bedrock and overburden. This value is conservative, and is consistent
with values reported in the literature for BTEX compounds (Davis and Olsen, 1990).
The first order decay constant for the source area (Gamma) was estimated at 0.0001
based on observed changes in benzene concentrations in ground water collected from well
MW-5 between 1985 and 1991. D,, the coefficient of longitudinal dispersivity, was
estimated at 100 based on the following relationship (Lallemand-Barres and Peaudecert,
1978):

D,=01*X
where
X = the flow distance, [L]

The approximate flow distance between MW-5 and GZ-105 is 1,000 ft, so D, was
estimated at 100. D, for fractured bedrock was assumed to be two orders of magnitude
smaller than D, (D, = 1) due to the observed narrow site bedrock benzene plume.

The average linear ground water velocity between MW-5 and GZ-105 was estimated at
0.30 ft/day based on the observed hydraulic gradient in bedrock in this vicinity of the site
of 0.0167 shown on Figure 2, a hydraulic conductivity of 1 ft/day from the OU-1
Remedial Design calibrated 3-D flow model (Golder and Aries, 1994), and an estimated
effective porosity of 0.05. Aries estimated the retardation factor R, for benzene to be
2.6 based on a benzene-specific K value (Fetter, 1993), and estimated values of aquifer
organic carbon content and porosity. The organic carbon content was estimated at .0005
which is a conservatively low value for site fractured and weathered upper bedrock.

The source concentration of benzene for the MW-5 to GZ-105 flow path was estimated
at 30 ug/f. This was estimated by extrapolating backward to 1971 using the observed
- benzene concentrations in MW-5 in 1985 and the first order source decay constant
Gamma = 0.0001. The estimated source concentration is consistent with site historical
ground water benzene concentrations.

Figure 4 depicts model calculated benzene concentrations from 1971 to 2001 in well
GZ-105 using the above parameters. As shown, the observed benzene concentrations are
within 3 ug/{ of the model-predicted concentrations.

Arsenic - Bedrock

Table 1 lists the values for Aries’ solute transport model arsenic parameter estimation
simulation. Aries’ parameter estimation for arsenic transport in bedrock used the same



input parameters as those selected for benzene transport in bedrock with the following
xceptions:

The retardation factor for arsenic was calculated as 1.0 based on a literature K.
value of 5 for arsenic trioxide (USEPA, 1986) and conservatively estimated
values for f, and porosity. Generally metals have higher retardation factors than
organics, as much as 1,000 or more (Wilson and Clark, 1994). Aries’ retardation
factor of one is based only on the linear adsorption of arsenic trioxide to available
soil organic carbon and does mot include other arsenic compounds or other
reactions such as complexation, ion-exchange, solubility/dissolution/precipitation.
Therefore, Aries simulated the most mobile species and conservative conditions
for arsenic transport.

The arsenic source concentration C_, was estimated at 30 ug/¢ in 1971 following
the same technique employed to estimate C,, for benzene.

" The first order arsenic plume decay constant was estimated at 0.0005 in order to

best fit observed arsenic concentrations in well GZ-105. It is reasonable to
assume a larger first order decay constant for arsemic than for benzenme, as
inorganic compounds are generally subject to a wide variety of reactions that limit
their mobility in the subsurface (Fetter, 1993; Allen, H.E., et. al, 1993; Mirecki
and Parks, 1994).

Figure 4 depicts model calculated arsenic concentrations from 1971 to 2001 in well GZ-
105 using the above parameters. As shown, the observed arsenic concentrations are
within 6 ug/{ of the model-predicted concentrations.

Overburden (Glacial Till) Flow Path Estimated Model Parameters MW-3D to FPC-9A)
Benzene - Overburden (Glacial Till)

Aries used the same parameter values for first order decay, source decay, retardation
factor, model geometry and time for the benzene overburden model input parameters as
were used for the benzene bedrock model input parameters. The following parameter
values were used for the benzene overburden solute transport parameter estimation
simulation. '

The average linear ground water velocity in the overburden was estimated at
0.0008 ft/day based on observed hydraulic gradients on the northeast side of the
landfill shown on Figure 3, Remedial Design 3-D ground water flow model-
calibrated values of hydraulic conductivity (Golder and Aries, 1994), and
estimated values of 4ll porosity.

The source concentration C,, of benzene in 1971 was based on the observed
concentration in weil MW-3D and a source decay constant of 0.0001.
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L A longirudinal dispersivity coefficient D, of 50 fest was estimated based on the
flow path length between MW-3D and FPC-9A (500 feet) and the relationship D,
= 0.01 * X. Transverse dispersivity D, was estimated at 5 fest, one order of
magnitude less than Dy.

Figure 5 depicts model calculated benzene concentrations from 1971 to 2001 in FPC-9A
using the above parameters. As shown, observed benzene concentrations are within 6
ug/¢ of model-predicted concentrations.

Arsenic - Overburden (Glacial Till)

Aries used the same parameter values for solute decay, source decay, retardation factors,
model geometry and time for the arsenic overburden input parameters as were used for
the arsenic bedrock input parameters. The following parameter values were used only
for the arsenic overburden solute transport parameter estimation simulation.

o The average linear ground water velocity in the overburden was estimated at
0.0008 fr/day.

o A longitudinal dispersivity coefficient D, of 50 feet was estimated based on the
flow path length betwesn MW-3D and FPC-9A (500 feet) and the relationship D,
= 0.01 * X. Transverse dispersivity D, was estimated at 5 fest, one order of
magnitude less than D,.

o A source concentration C,, of arsenic in 1971 of 270 ug/f was based on the
observed concentration in well MW-3D and a source decay constant of 0.0001.

Figure 5 depicts model calculated arsenic concentrations from 1971 to 2001 in FPC-9A
using the above parameters. As shown, the observed arsenic concentrations are generally
10 ug/¢ to 20 ug/¢ higher than model-predicted concentrations. This is likely because
the model is based on dissolved arsenic concentrations and FPC-9A available analytical
data reports total arsenic concentrations including arsenic adsorbed to sample sediment.
The difference between the simulated arsenic concentrations and the observed
concentrations is similar to the difference in dissolved and total concentrations in site

Combined Bedrock/Overburden Flow Path Estimated Model Parameters (RP-1 to MW-1)

Aries also used PRINCE to evaluate benzene and arsenic transport between wells RP-1
and MW-1. Both RP-1 and MW-1 are screened in overburden deposits. However, when
- Aries employed model input parameters for overburden solute transport from the MW-3D
o FPC-9A flow path, the maich between observed and model-predicted arsenic and
benzene concentrations was poor. However, the match between model-predicted:
concentrations versus observed arsenic and benzene concentrations improved when input
parameters were adjusted to simulate ground water flow between the landfill and MW-1
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iz Soth overburden and bedrock. OU-2 RI/FS geologic cross-section Figure 3-9 shows
tzat an overburden/bedrock flow path is likely in the RP-1 to MW-1 area.

Benzene - Flow through both Overburden (Till) and Bedrock

As shown in Table 1, Aries estimated D, at 40 feet (X = 400 feet) and D, at 4 feet. The
estmated benzene source concentration at RP-1 in 1971 was 30 ug/¢. The observed
hydraulic gradient between RP-1 and MW-1 is shown on Figure 3 and hydraulic
conductivity values for the area (Golder and Aries, 1994) indicate that average linear
ground water velocities should be approximately 0.02 ft/day. However, this value was
increased to V = 0.10 f/day to provide a berter match between observed benzene
concentrations in MW-1. This higher average linear ground water velocity suggests that
ground water may also be migrating within portions of the underlying bedrock.

. Figure 6 depicts model-predicted benzene concentrations in monitoring well MW-1.
MW-1 simulated benzene concentrations were close to observed concentrations for the
1950 darta, bur observed benzene concentrations during the 1980s were up to 30 ug/¢
higher than predicted. The steady decrease in observed benzene concentrations may be
due to a higher than anticipated source reduction rate.

Arsenic - Flow through both Overburden (Till) and Bedrc;ck

Figure 6 depicts model-predicted arsenic concentrations in monitoring well MW-1. MW-
1 simulated arsenic concentrations were generally 15 ug/f 1o 25 ug/f higher than
observed. The arsenic source concentration of C,, was estimated by assuming that
observed 1991 through 1994 arsenic concentrations in landfill monitoring well RP-1 .
apparently decayed according to a first order decay conmstant of k = 0.0005. The

difference between model-predicted and observed arsenic concentrations may be due to
variaions in source strength, ground water conditions affecting arsemic mobility,
heterogeneities in ground water flow paths and other factors not simulated in Aries’

preliminary solute transport model.
MODE], PREDICTION OF SOLUTE TRANSPORT AFTER LANDFILL CAPPING

Aries used the PRINCE model] with the estimated input parameters shown in Table 2 to
predict the concentration of benzene and arsenic at 10- and 20-year intervals following
capping of the landfill. The strip source for the mode! prediction, shown on Figures 9
and 10 is 1,400 feet wide, the approximate north-south length of the landfill. With the
exception of source concentration C,, and average linear ground water velocity V, Aries’
model-prediction parameters were the same as the estimated model input parameters in
Table 1. The direction and average linear ground water velocity (V = 0.26 ft/day) of
ground water flow are based on hydraulic conductvities and hydraulic heads in the
bedrock and overburden from the Remedial Design 3-D ground water flow model of
predicted heads following capping of the landfill (Golder and Aries, 1994). The 3-D
model predicts the landfill ground water mound will be eliminated by the cap and will
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result in westerly ground water flow. The source concentrations of 14 ug/{ for benzene
and 170 ug/¢ for arsenic are based on 1994 ground water quality data from landfill
monitoring wells. The assumed benzene concentration in the average of the OU-1 EMP
February 1994 landfill monitoring well benzene concentrations. Aries used total arsenic
concentrations to be consistent with the OU-2 dilution analysis. The assumed arsenic
concenwration is the total arsenic reported for RP-1 and is close to the average total
arsenic concentration for landfill monitoring wells of 162 ug/¢. The OU-1 February
1994 average dissolved arsenic concentration for landfill monitoring wells was
approximately 50 ug/¢f.

PREDICTED BENZENE CONCENTRATIONS

Model-predicted benzene concentrations at 10- and 20-year intervals following capping
of the landfill are shown on Figure 7. As shown, after 10 years, the 5 ug/¢ contour,
which is the benzene MCL, extends approximately 600 feet downgradient of the strip
source, which is approximately 300 feet to 400 feet from the western landfill edge. After
20 years, the 5 ug/{ contour is still located approximately 600 feet downgradient of the
strip source, but upgradient concentrations have decreased.

Predicted Arsenic Concentrations

Figure 8 depicts model-predicted total arsenic concentrations at 10- and 20-year intervals
following capping of the landfill. As shown, after 10 years, the 50 ug/¢ contour (arsenic
MCL) extends approximately 750 feet downgradient of the strip source. After 20 years,
the 50 ug/¢ contour extends approximately 500 fest downgradient of the strip source.
The reduction in plume concentration observed in the simulated arsenic plume compared
to a smaller reduction in the benzene plume after 20 years is probably due to the higher
value of the arsenic plume first order decay (k = 0.0005 for arsenic as opposed to k=
0.0001 for benzene). Also, the higher value of the benzene retardation factor would tend
to prolong the arrival of the benzene front.

DISCUSSION

IMPLICATIONS OF ARIES’ SOLUTE TRANSPORT PREDICTIONS

Aries’s solute transport predictions were based on a simplified 2-D analytical solute
transport mode! adjusted to site conditions with a limited amount of spatially and
chemically variable data. The model accounted for processes governing solute transport
with parameters such as first order decay constants and retardation. The model assumed
that the source concentration was evenly distributed along a line source and followed a
simple first order decay in time. The model is not capable of reproducing the effects of
small localized releases of high concentrations at various locations and times which may
occur at a landfill. Ground water velocities for model predictions were estimated based
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on Golder and Aries’ Remedial Design 3-D ground water flow- model predictions for
ground water flow conditions following landfill capping.

Aries’ solute transport mode! indicated that following landfill capping, within 10 years

benzene concentrations would likely reach the 5 ug/¢ MCL within approximately 100 feat

t0 200 feet from the western edge of the landfill. Moreover, Aries’ model predicted that

the position of this 5 ug/¢ benzene contour would not change substanially through time,

indicating that the benzene plume is decaying and being attenuated at approximately the
. same rate it migrates. Site ground water flow and analytical data suggest that steady

state conditions have developed as chemical concentrations appear to have generally
_ decreased with time and are not fluctuating substantially.

Aries’ model simulations indicated that, based on total arsenic concentrations, arsenic -
concentrations could reach the 50 ug/¢ MCL 200 feet to 300 feet downgradient of the
landfill boundary within 10 years of landfill capping, and 50 feet downgradient (west)
of the landfill boundary within 20 years of landfill capping. It should be noted that OU-1
EMP February 1994 data indicate that arsenic concentrations do not generally exceed the
50 ug/¢ arsenic MCL in wells downgradient (west) of the landfill. It is likely that the
preliminary solute transport model overestimates the arsenic concentrations because of
the following: 1) several attenuation mechanisms that reduce the arsenic concentrations
are not simulated in the model 2) and as previously indicated the arsenic source may not
be widespread in the landfill compared to that of the model simulation.

COMPARISON WITH OU-2 FS DISPERSION CAILCULATIONS

The OU-2 FS dilution model differed substantially from Aries’ solute transport model
because the FS analysis did not use ground water flow paths to simulate solute transport
and did not include the attenuation of inorganics and decay of the chemical source for
organics or inorgamics. Aries’ solute transport model used widely-accepted solute
transport advection and dispersion equations relied on by the EPA and others in analyses
at other Superfund sites. The source area concentrations selected for the landfiil area
were based on total metals anaiytical data which is elevated compared to the dissolved

- metals data analytical results. Further, OU-2 FS dilution calculations included the
highest observed concentration to represent the entire landfill although historical and
recent landfill ground water quality data do not support this assumption. OU-1 Remedial
Design ground water flow and solute transport model results indicate a westerly flow
after capping the landfill. The OU-2 FS model was based on the assumption that the
chemicals will disperse radially from the landfill even after capping which will not likely
occur.

Site data indicates that the contaminant plume is in steady state. Under steady state

conditions, a contaminant plume does not increase in size or contaminant concentration.

The conservative OU-2 FS model resuits were not consistent with site data because it
indicated contaminant tramsport will occur well beyond the most recent observed

contaminant plume boundaries.
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Radial flow in the overburden near the landfill is due to the ground water mound beneath
the landfill caused by increased ground water recharge in the refuse area. Placing a low
permeability cap over the landfill will eliminate ground water recharge in the landfill,
and will therefore eliminate the observed ground water mound and associated radial flow.
OU-1 Remedial Design 3-D ground water flow model supports this, indicating that
capping the landfill will result in generally westerly flow in both overburden -and
bedrock. The conservative OU-2 FS model was apparently based on the assumption that
ground water contaminants will disperse radially from the landfill even after capping.
Aries’ analytical solute transport model predictions assumed that flow in both bedrock
and overburden will be essentially westerly following landfill capping.

OU-2 FS Appendix C dilution calculations for benzene indicate that ground water would
need to flow radially 1,178 fest from currently delineated extent of the benzene plume
to attain a uniform benzene plume concentration of 5 ug/¢. Aries’ model predicts that
the 5 ug/f benzene MCL may be artained at a distance of approximately 100 feet to 300
feet from the landfill’s western edge within 10 years without OU-1 ground water
extraction and treatment. Figure 9 depicts Aries’ simulated 10-year benzene dispersion
concentration comtours.

OU-2 FS Appendix C dilution calculations for arsenic suggested that ground water would
need to flow radially 825 feet from the arsenic plume boundary with an estimated travel
time of 4 years to attain a uniform arsenic concentration of 50 ug/¢{ (MCL). Aries’
solute transport model indicates that arsenic concentrations could reach 50 ug/¢ 200 feet
to 400 feet downgradient from the landfill western edge within 10 years without OU-1
ground water extraction and treatment. Figure 10 depicts Aries’ simulated 10-year
arsenic dispersion concentration contours. Arsenic concentrations in most wells
downgradient of the landfiil do not exceed 50 ug/{, suggesting that arsenic may be
considerably less mobile than assumed by both the OU-2 FS and Aries’ models.

CONCLUSIONS AND RECOMMENDATIONS

Based on the preliminary ou-2 ground water solute transport assessment, Aries’ concludes the
following:

® ‘Considering the hydraulic effects of capping the landfill and chemical decay and
attenuation, concentrations of benzene and arsenic that exceed their respective
MCLs may be limited to an area within 100 feet to 400 feet downgradient (west)
of the landfill. Therefore, landfill capping without ground water extraction and
treatment may reduce site ground water contaminant concentrations to within
clean-up goals in an acceptable time period.

° Aries’ site ground water solute transport analysis-predicted ground water
' . contaminant plume geometry is significantly smaller than the OU-2 FS prediction
and located to the west of the landfill only rather than surrounding the landfill.



. Chemical concentrations in ground water at and surrounding the landfill appear
to be in a steady state condition. Site ground water data indicate that contaminant
concentrations have generally stabilized through the 1980s and may be decreasing

slightly. VOC concentrations do not appear to be fluctuating substantially at the
present time.

o Aries’ model predicted concentrations of arsenic greater than those currently
observed in the landfill vicinity, suggesting that arsenic concentrations were
overestimated because of the following: 1) several attenuation mechanisms that
reduce arsenic concentrations are not simulated in the model, 2) as previously
indicated the arsenic source may not be widespread in the landfill compared to
that of the model simulation, 3) arsenic is less mobile than assumed by the model.

o The spatial and temporal variability of the site ground water metals data are too
great for use in the simplified 2-D analytical solute transport model employed by
Aries for this analysis. This data variability is likely a result of total metals
analysis being compared to dissolved metals analysis, variability in sampling
techniques resulting in samples with differing turbidities and spatially and
temporally variable metals source areas within the landfill.

Based on this study, Aries recommends that ground water conditions be monitored following
capping of the landfill. Landfill capping without ground water extraction and treatment may
reduce ground water contaminant concentrations to clean-up goals about as quickly as would
occur with ground water treatment. Future ground water quality and elevation monitoring datz
should be used to update the solute transport model results. A more detailed assessment of
contaminant transport would be required to better assess whether OU-1 Remedial Action
consisting of capping without OU-1 area ground water treatment, could attain OU-1 and OU-2
cleanup standards about as quickly as with OU-1 ground water treatment.
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Table 1

Paramoetors for Analytical Model of Flow and Mass Transport

Aries No. 92033

Coakley Landfill '
OU-2 Ground Water Contaminant Transport Assessment
07/29/94
Bedrock Overburden (Till) Till/Bedrock*
MW-5 to GZ-105 MW-3D to FPC-9A RP-1 to MW-1
Parameter Parameter (Figure 5) (Figure 6) (Figure 7)
Description symbol Units Benzene  Arsenic | Benzene Arsenic | Benzene Arsenic
Solute first order decay K [t/days] | 0.0001 0.0005 0.0001 0.0005 0.0001 0.0005
Source first order decay Gamma [1/days] | 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
L.ongitudinal dispersivity Dx [feet] 100 100 50 50 40 40
Transverse dispersivity Dy [feet] 1 1 5 5 4 |
Average linear ground water velocity \Y) [ft/day) 0.3 0.3 0.0008 0.0008 0.1 0.1
Initial source concentration Con [ppb]) 30 30 70 270 30 200
Solute retardation factor Rd [ ] 2.6 1 2.6 1 2.6 1
Simulation start time Ton [days] 0 0 0 0 0 0
Simulation end time Toff [days] 10,950 10,950 10,950 10,950 10,950 10,950
X-coordinate of center of strip source Xo [feet] 0 500 0 500 0 500
Y-coordinate of center of strip source Yo [feet] 500 500 500 500 500 500
Width of strip source w [feet] 300 300 300 300 300 300
Angle of ground water flow direction | Theta degrees 0 .0 0 0 0 0
Numerical integration parameter NGauss [ ] 20 20 20 20 20 20

NOTES:

* Ground water flowing northwest from landfill monitoring well RP-1 vicinity
towards MW-1 may migrate through both bedrock and till,

clfcta_c.wb1

Arles Engineering, Inc.




Table 2

Model Prediction Parameters for Contaminant Trans

Analytical Model of Flow and Mass Transport

Aries No. 92033

Coakley Landfill

OU-2 Ground Water Contaminant Transport Assessment

port After Landfill is Capped

Total Hydrogeologic System (Bedrock and Overburde

Parameter Benzene Arsensic

Description Parameter Units (Figure 8) (Figure 9)
Solute first order decay K [1/days] '0.0001 0.0005
Source first order decay Gamma [1/days]) 0.0001 0.0001
Longitudinal dispersivity Dx [feet] 100 100
Transverse dispersivity Dy [feet] 10 10
Average linear ground water velocity \' [ft/day] 0.26 0.26
Initial source concentration Con [ppb} 14 170
Solute retardation factor Rd [ ] 26 1
Simulation start time Ton [days] 0 0
Simulation end time Toff [days]) 18250 18250
X-coordinate of center of strip source Xo [feet) 0 0
Y-coordinate of center of strip source] Yo [feet] 700 700
Width of strip source w [feet] 1400 1400
Angle of ground water flow direction { Theta degrees 0 0
Numerical Integration parameter NGauss [ ] 20 20

Aries Engineering, Inc.




FPC-08B

. | & /

NOTES:

1. Anss developed this plan trom 8 plan bilud *inteipiciud Potenbomedc
Surface n Shatow Bediock, Figure 25° contained w3 tha January 1594

by Gokfes

Phase | Pre-Design &
Associates (Golder).

Fujon prop

-

2 Sdefeatre focations are spproximals.

LEGEND:

LIS ILEE 2

oP
WP
““N’ + /
. FPC-05B GZ-111
GZ-108 + o
+
\
\ PC-088 X
Frc o8 K ’ by mlm FPC.078
FPC-03A
\\\qu BP. Y Frcora ¥
'\ ,{ Pl Qz-110
AP. GZ-115 4
) W", RIH S
2 4 puwe _ Ruwor op2
. AP-3¢
& P20 opy GZ-108
v
GZ-101
az103 + FPC-00A
‘¢ FPC-06B
COAKLEY LANDFILL FPC-00C
APPROXIMATE :
FPC-118
gl EDGE OF REFUSE e
UFAVETTE mw-—'—\——————"'—\
, GZ-109
/ +azan

. "‘ l,.“

———

APPROXIMATE SCALE 1* c 500"

Monitoring wett.
Soh4s strip source lor model prediction.
Solute sirip source for model catibration

Modsl solite fow path

‘ JOon ¥ 92033

OU-2 PRELIMINARY SOLUTE

. ‘:/ TRANSPOIRT MONELING HEPORT
B3Y) ) ENGI SITE PLAN
\ Vb HEENING, bic, COAKLEY LANDFILL
AN @intens § hrdrmgsoiog! NORTHHAMPTON,  NEW HAMPSHIRE JULY 1994 FIGURE 1

9 1994 ARIES ENGINEERING, ING.



\__//f NOTES:
+

1. Aries daveloped this pleri lrom a plan tiled “Sserprotud Polerucm
Sutace n Shattow Bodrock, Figure 257 corancd uh the Jarnury
Plase ) Pro-Dusign Invustgation Kupon pepwod by Guller

Assouciatos (Gokder)

FPC-03A

i FPC-02A

FPC-038 _¢_

—
GzZ-ne—

GZ-115
GZ-114 *

u

RMW.01 .
e e - OP-2

0. e
s AP 7 \+
@ PZOY o
“~AP-2—prWI5s —— 738 AMW-03 ‘..; IO?‘/;—GE:OB—“---

S— "
r.101 MW-04 C/— o _
T

az-103 {# FPC-00A

4 FPC00B .
COAKLEY LANDFILL FPC-08C “w”
APPAOXIMATE
FPC-118
FPC-11C EDGE OF REFUSE al LEGEND:
EYYE fROAD

— A s+

G2-109
*azay . "

[ oo " tove

¢
— ——

.;PPHS;IMAT?SCALE: 1" = 200

- 2. Sde featwre locallons aro approximate.

Montonng well.

Golders obsorvod bedmck groundwator
slovation conow e fuut

Soluta strp source for model prediciion
Solute stnp soLsce for model calbration
Mods! solute flow path

‘ JOB 7 02033

o TR‘:U'S'A’PPF:;;U*Z;:’ER'LSOLUTSRT OBSERVED BEDROCK
] NSPORT MODELING REP GROUNDWATER
3)9\ ENGINEERING, INC., COAKLEY LANDFILL ELEVATION CONTOURS
L% nginedrs § bydrogealog! NORTHHAMPTON,  NEW HAMPSHIRE JULY 1994 FIGURE 2

© 1994 ARIES ENGINEERING, INC,

[, -



COAKLEY LANDFILL.
APPROXIMATE
EDGE OF REFUSE

FPC-008
+ FPC-00C

e

G2-109
GZ-117

NOTES:

Pie-Dosign i

1. Arles developed this plan fm's Plan tited *bteipvetod Llevatons
Plusat: Guntiace, Fogrue 24° contauwd wrtha Jatuury (W8 Fruse |

LEGEND:
e 4

AVPHOXIMATE SCALE. 1= 4 800

Repon pivpatod by Goldur Assuaates (Gelc

2 Sie tsatre focations are approximate.

Monitoring well.

Golder's observed overtasdan groasdwatar
elavalion contour in leat

Solite sirip source lor model predetion
Soluts strip source for model calitrabon.
Mode! solite flow path

‘ JOB # vroas

OU-2 PRELIMINARY SOLUTE
TRANSPORT MODELING REPORT

COAKLEY LANDFILL
NORTH HAMPTON,  NEW HAMPSHIRE

OBSERVED SHALLOW
OVERBURNEN GROUNDWATER
ELEVATION CONTOUINS

JULY 1984 FIGURE 3

© 1144 ARIES ENGINEERING, WIC,




Figure 4

Coazkley Landfill OU-2
Preliminary Solute Transport Assessment

Simulated vs. Obsarved Ground Water Concentraticns
Ground Water Flow Path from MW-5 to GZ-105

- Simulated vs Observed
Benzene - Bedrock
Monitoring Well GZ105
12
- A
10 o m e e
Y
S ST CIEESTTRTTTNRRL LI
o "
o R 1 TE Py A
g "
2 4l e 2 e m e mcmmmame e
o
&) -
[ 3 o = e e e e
0 . S M M S—
1970 1975 1¢80 1985 1880 1985 2000 2cos
. Year A
s Modei 4 Observedl
Simulated vs Observed
Arsenic - Bedrock
Monitaring Well GZ105
12
A
10 e m e e memmmcm e
£
[
% L T T U B mwee lﬁ.-.--- ------
K] a”
;E; 6 T LT TR RPN
§ s . =
o T T T PRI I
8 . A
A Becccccnrcccccctccrcccc e e — e
- A
= .
0+tones? : L ;
1970 1975 1€80 1985 1990 1985 2000 2005
Year
{ = Model A Observe?'

Aries Engineering, Inc.



Figure 5
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Figure 6

Coakley Landfill OU-2
Preliminary Solute Transport Assessment
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Public Hearing concducted by the U. S. Eﬁvironmental
Protection Agency at North Hampton Elementary Schbol,
North Hampton, New Eampshire, on Tuesday, June 21, 1994,

commencing at 7:30 p.m., before Dan Coughlin, Moderator.
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PROCETEDTINGS

MR. COUGHLIN: Could I have your
attention, please? We would like to start the
hearing. Could you please take your seats?

Good evening. Can everybody hear me
all right? 1If you can’t hear, please, raise
your hand and we will do something to
accommodate you.

Thank you for coming tonight. My
name is Dan Coughlin. I am the chief of the
New Hampshire Superfund secFion in Boston. My
staff and I are responsible for the
implementation of the Superfund program in New
Hampshire.

Wwith me tonight is Steve Coughlin,
the project manager for EPA. We have in the
audience John Cavanaugh, who is representing
Senator Judd Greg’s office, and we have ;
representative from the New Hampshire
environmental services in the audience with us.

We are here tonight to conduct a
public hearing to gather public comments on the

proposed plan for the clean up of the Coakley

3
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landfill site. 1 will be the hearing officer.

As you probably are aware, the EPA
held & public informational meeting on June 1,
1994 to describe zlternatives evaluated in the
FS. A 30 day comaent period began on June
second and will e=ad July first.

Before we start the meeting, I would
like to give you the agenda. Steve will give
You an overview of the proposed plan.

Following his presentation we will accept any
comments you wish to make into the record.

Those of you who wish to make a
comment should have indicated by £illing out an
index card back at the desk. Also available
are copies of the Propose plan. It looks 1like
this.

I am just going to stop for a moment -
and let the people sign their cards, so I don’t
confuse anybody. Okay.

As I said, there are copies of the
proposed plan out back as well as the index
cards. I will call on those wishing to make a

statement in the order in which You signed in

4
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this evening unliess you have some commitments

thet require you to speak earlier. Please,

indicate so and I will accommodate that.

When you come to the microphone to
give your comments, please tell us your name
and who you represent. Speak clearly so our
stenographer can hear you and record your
comments accurately.

If you think your comments are going
to be more than 10 or 15 minutes long, we would
request that you summarize them for us and give
us a copy of the text of the comments tgnight
or mail them at-the address in the proposed
plan. That will give everybody an opportunity
or a chance to speak.

If you wish to submit written -
comments, please, do so. I encourage you to do
so. The address is in the proposed plan on
page two. Just write them down and send them
in to us by the end of the -- postmarked by
July first in the comment period.

All the comments we receive tonight

and any written comments will be responded to
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eand considered in the remedy decisi&n and
responded to in a document called the
responsive summery. That document becomes part
of the record of the decision, which is the
EPA’s decision document for the remedy of the
clean-up of the sife. This summary will be
included with the record of decision and become
& public document.

We anticipate the record of decision
will be issued some time around Sgptember of
this year. 1If azfter I have closed the hearing
anybody would like to come up front and speak
with us, we will stay around and answer your
quesfions. Feel free to come up and speak with
us and Steve and I will stay around as long as
possible. -

Any questions on the format of the
hearing? oOkay. Again, I would encourage you
to submit written comments if You would. We
woﬁld like all comménts we could get on this
plan.

With that, if I can get the cards,

these are in order 1 a@ssume more or less.
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Thomas Roy. Sorry, Tom. I messed up. My

apologies.

Steve, as I told you, was going to
give a brief description of the proposed plan
and the proposed remedy. Let’s let hiﬁ to do
that and I will open the hearing for comments.

MR. CALDER: I know my voice carries
guite well, so I am not going to use the
microphone. Welcome to the Coakley landfill
public hearing for the management‘of migration
operable unit. I am EPA’s project manager for
the Coakley landfill Superfund sight and T am
responsible in over seeing all remediél
activities at the the Coakley landfill.

Tonight as Dan as said, you are given
an opportunity to enter any comments on EPA’s
broposed remedy.

First I would present this quick
summary before the public commept section
begins. The Environmental Protection Agency is
recommending natural attenuation of the
groundwater as a proposed remedy for the

management of migration for the contamination
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at the Coakley landfill. ©Natural attenuation

refers to letting the concamination in the

groundwater degrade naturzlly with time through
dilution, dlsper51on, and other mechanlsms such
&s biodegradation.

' As part of the remedy, institutional
controls such as deed restrictions will be put
in place on affected properties to pPrevent the
groundwater from being used as a drinking water
source.

A quick history onm the site. 1It’s a
27 acre landfill. 1It’s privateiy owned and
municipally operated. It operated from 1972 to
1985. -In 1983 the state sampled a domestic
well and detected volatile organic compounds.
The public water supply was extended to the
residence in 1983 by the Town of North Eampton.

In December 1983, the Coakley
landfill was listed on the national priorities
list. The RI/FS were conducted by Roy F.
Weston as a state lead that identified drinking
of the groundwater as the principal risk of

human health.
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The operable unit one record of

decision was signed in June 19990. The remedy

for the first operable unit, the source control
remedy, is bein¢ done by three municipalities,
two federal facilities, and about 490 private
generators and transporters.

The remedy calls for consolidation of
sediments in the wetland, consolidation of the
solid waste, capping of the landfill,
collection and treatment of landfill gases,
groundwater extraction and treatment, long-term
environmental monitoring, and institutional.
controls where bossible.

We have conducted a second remedial
investigation for the management of migration
of the waste. The results-of the R I
identified the following contaminants of
concern. Iﬁ the_groundwater, surface water and
sediments, the human health risk looked at the
following pathways which was ingestion of
groundwater, ingestion of surface water, and
dermal contact of surface water and the

sediments. In the human health risk assessment
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the only pathway that was zbove EPA’s

acceptable levels was the édrinking of the

groundwater.

The results of the remedial
investigation identified the following clean up
levels for the groundwater for the second
operable unit. Again the volatile organic
compounds or industrial solvents are the main
compound of concern and metals are another
major type of contamination.

Also as a result of the remedial
investigation, we also looked at -- we also
performed an ecological risk assessment, and
here they are described in this chart,
summarized in this chart. There is a risk to
an individual mammal, but not to the
population, except in the landfill run off
area, which is part of the source control
remedy.

It was concluded that the slight risk
to the wetland wildlife did not warrant an
active remediation which could negatively

impact the wetland by disturbing the natural
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species or disrupting the water balance in the
o g

wetland.

We moved into the feasibility study
and took & look at the potential remedies to
clean up the groundwater, to clean up to levels
establish in the risk assessment, and thet
would meet the drinking water standards.
Manaéement of migration, number one, the no
action remedy used for a cost comparison,
involves monitoring the groundwater for 30
years. This remedy is estimated to cost one
point two million dollars. The limited action
remedy, which is also the preferred remedy here
by -- the proposed remedy by EPA, includes
monitoring the groundwater for 30 years, and
uses a conservative natural attenuation
groundwater model to predict the time of clean
up if the naturai attenuation processes were
2llowed to occur without any active pump and
tfeat system. Natural attenuation refers to
letting the contamination of the groundwater

degrade naturally.

Here are the dispersion results cn
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the groundwater model. The groundwater is

expected to clean up in approximately 11 years,

which is here ten point eight for the benzene.

Rlso in order to prevent the groundwater from
being used as a drinking water source,
institutional controls such as deed
restrictions need to be placed on properties
surrounding the site. The remedy is estimated
to cost one point four million dollars.
Management of migration, number three, the
groundwater treatment remedy propgses using the
same groundwater treatment system that is to be
built by the potentially responsible parties.
This remedy is estimated to cost two point one
million dollars. The management migration
number four is the groundwafer treatment remedy
that uses a separate treatment system than the
one being used for the source control rem-édy.
The treatment processes would be metals
precipitation and carboﬁ absorption. This
remedy is estimated to cost three point two
million dollars. |

The Environmental Protection Agency
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uses nine criteria when evaluating remedy

selection. Here we have‘the threshold

criteria, which are the overall protection of

human health and the environment in compliance
with applicable and appropriate and relevant
regulations, environmental regulations that is.
The balancing criteria is a long-term
effectiveness and permanence, reduction of
toxicity mobility and volume. The short-term
effectiveness, implementability, and cost, and
the modifying, and that’s one rea;on why ﬁe are
here today is state acceptance and community
acceptance.

Again, the EPA’s proposed remedy is
the management of migration number two, limited
action, which is the preferred alternative,
whicﬁ uses natural attenuation as the basis of
the clean-up of groundwater.

I would now like to reintroduce Dan
Coughlin who will be opening up the floor for
comments to be taken. .

MR; COUGHLIN: Let me reopen the

hearing now for comments. Do we have any more
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-- I saw some people come in later -- do I have
any more cards? Does anybody else wish to make
& presentation tonight. 1If You do, £ill out a
index card. 1t helps us keep an accurate
account of‘who spoke, et cetera

So with that, we will go back to
Thomas Roy.

MR. ROY: My name is Thomas Roy. I
am an engineer with Aries Engineering in
Concord, New Hampshire. Aries Engineering is
the supervising contractor for the Coakley.
landfill operable unit one, remedial action. .

I speak here tonight representing the
Coakley landfill group that is performing oU-1
remedial action.

In the interest of keeping my
comments brief, I have summarized them and I
will read them to You tonight in a summary
format. The Coakley group will provide more
detailed comments that we will submit to you
before the comments period concludes.

The Coakley groﬁp concurs with the

O0U-2 draft remedial investigation study
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conclusion that there is no current
unacceptable risk to public health or the
environment. The group notes that the
potential threzt to the public health would
occur only if contaminated groundwater is used
for drinking water purposes. The potential
risk even in this circumstance would be low,
due to the low concentration of contéﬁinants in
site groundwater. However, contaminated
groundwater is not used for drink;ng water.
And an alternate water supply is available.

It also appears unlikely that site
groundwater would be used for drinking water
even without institutional controls such as a
town ordinance or deed restrictions temporarily
limiting site groundwatér suppiy'development.

The RI/FS appear to understate the
attenuation of site contaminants. Based on our
review of site data, it appears clear that
groundwater contamirnants will not move as far
from the landfill as indicated in the RI/FS.’

The group notes that the RI/FS did

not assume attenuation metals as they moved
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through site groundwzter. We would expect due
to the till formation and marine sediments in
the area that there would be a high cationic
exchangeable capability in the soils that would
retire and attenuate metals that may move frnm
the landfill area. fThe attenuation would be
for a greater extent than estimated in the
RI/FS and would result in a smaller
contaminated groundwzter area.

The group concurs with Fhe RI/FS
conclusion that there are other nonlandfill
sources of inorganic and volatile compounds
that have been observed in the study area
groundwater. These sources could contaminate
groundwater independently from the landfill.

We also concur with the RI/FSs .

conclusion that many inorganic constituents are
native to the environment and will present in
area -- and will be present in area groundwater
regardless of any remedial action taken. we
would expect, hohever, that there would be some
reduction in the leaching of inorganic

contaminants from study area soils as the
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operable unit one cap reduces leachate
generation, and therefore reduces the potential
to leach metals from area soils.

We note that the RI/FS indicate that
a level of 15 parts per million has been
selected for lead in groundwater. However, the
report also notes that the background
concentration of lead was observed at a higher
concentration of 30 parts per billion, which is
eabove the action level. It does pot appear to
reduce lead concentrations to less than the
native lead concentrations in the area.

There are an active number of
monitoring wells in the site area to monitor
0U-1 and 0U-2 site groundwater. There are
currently scores of monitoring wells in the
area of the Coakley landfill, and another score
pPlus in this heavily monitored area is not
needed to adequately monitor groundwaterﬂ

The cost estimate for groundwater
monitoring could be reduced in recognition of
the ongoing operable unit one environmental

model plant. And incremental addition of
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sempling would adeguately monitor the

eavironmental effect of OU-1 remedial action on

area groundwater and environmental resources.

We do not agree that one point four
million dollars would be required to adequately
protect and monitor site area groundwater.
Adequate monitoring should be done for less.

We suggest that the 0U-2
environmental monitoring plan when developed
could be revised consistent with State of New
Hempshire groundwater monitoring requirements
to sample groundwater not more than threg times
a year and probably on a reduced frequency
based on the observed groundwater results.
Reducing the éost of monitoring would be
consistent with the requirement that Superfund
work be cost effective while fully protecting
the public health and the environment.

We are curreﬁtly reviewing the RI/FS
Appendix C, OU-1 nonpumping analysis. Based on
your previous comments presented here this
evening and 0OU-1 groundwater modeling, we feel

& pnonpumping analysis overstated contaminant
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migration.
We will provide a more detaiied

analysis of the assessment. Because of the

‘large amount of RI/FS data and report

information to review, the groué requests the
formel comment perioé be extended to Augﬁst 12,
1994. That concludes my comments.

MR. COUGHLIN: Thank you. Mary
Herbert.

MS. EERBERT: I am Mary Herbert. I
am chairman of the North Hampton board of
selectmen and I would like to read a very brief
statement.

The board of selectmen are.aware that
since the installation of a water line by the
town to certain residents located nearby fo the
site no further public health problems have
been reportedt The board aiso notes that the
current projected cost of the work involved
with unit one is in excess of 25 million
dollars. The EPA denotes May 23, 1994, may
involve further cost or responsibilities placed

on the town.
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The town continues to recognize its

responsibility to Protect and preserve the

health, safety, and welfare of the citizens of
North Eampton. However, the board of selectmen
do not Presently understand the necéssity to
expend substantial amounts of town funds
without a demonstrated risk of adverse
consequences to the public health, safety, and
welfare caused by the Coakley landfill.

The board is also concerned with the
financieal stability of the town in the face of
further costs felated to the Coakley site. oOn
behalf of the town, the board of selectmen
would respectfully request that the EPA’s
public input process and any future
administrative action address the town’s

concern with réspect to the status of the

Coakley landfill and the actual need to

continue with the present as well as any future
expensive clean up brogram. Thank you.

MR. COUGHLIN: Thank You. Peter
Bresciano.

MR. BRESCIANO: My name is Peter
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Bresciano. I am from Portsmouth, New

Ezmpshire, ead I am sorry to say, ma’am, but

you are dealing with the EPA. And you will
never, never, never get the costs down. It’s
been 11 years since the Coakley landfill ﬁas
placed on the EPA’s national priority list. 11
years since the water supply distribution lines
were extended into the area. Nine years since
the landfiil,stopped accepting material, and
fouf Years since the record of decision. 11
years, hundreds of thousands of dollars, and
yet not an ounce of clean up.

We are now entering into the second
phase ofhthe Coakley clean up, and the cost to
the taxpayers continues to go unchecked. Take
@ look at some of the costs we are expected to
pay. Tell me the figures contained in the FS .
are estimates, and I will tell you what you see
today is one thing. And by tomorrow, this is
going to cost the taxpayers much, much more.

I just briefly want to look at =
couple of the costs. 75 dollars a day for

gloves and jars. Gentlemen, that’s 28 dollars
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per well for gloves and jars.

Normelly in talking to other
engineering firms, they tell me that usually
the analysis lab gives them the jars for
nothing. I mean let’s be serious. 75 dollérs
a day for the gloves and jars. 45 dollars a
day for O&M costs. And what’s an O&M cost? I
don’t know, because it’s not in the report, but
if you look at the FS, you will find more data
in there about swamps and grasses, and bushes,
and trees. 1It’s enough to make your head spin,
but let the public know what the cost is or to
even put that data -- breazk that data cost
down. It’s not in the FS. 1It’s scribbled in
there in handwriting.

Thirteen monitoring wells. 1It’s
going to take the contractor five days to get
samples out of 13 wells. ©Now, that’s a bit
much. I mean we have got six overburden wells
and one bedrock well. That’s going to take two
and a half days. You know, if you break it
down by like the way the EPA did or the way the

contractor did, three hours per well, we can
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get two and & half wells done a day on an eight

hour day, 40 hour week. .When you loock at the

40 hour week, you look at the figures in the

FS, we are talking about each well three hours
per well. That adds up to about 39 hours, but
the labor cost at 71 dollars an hour, it gets
to be very, very expensive. And to add to
that, we are not going to do it three times a
Year, we are going it to do it four times a
year even though we know that the contaminants
are not moving. We are going to ao it fqur
times a year.

Now, does that make any sense? It
does to the contractor. It makes a lot of
sense to the contractor and the EPA, because
the EPA is in this business.

You must remember, the EPA is a
regulatory agency. If they stopped making
regulations, they would go out of business. So
the contractor is the one that’s going to make
the money on this one, four times a year, for
not ten years as it may be that the

contaminants that will attenuate themselves,
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not for 12 Years. We are going to do this for

30 years. That’s what We say in the FS. we

ére going to do this 30 Years, monitor these
wells.

I agree with the engineer, it’s too
long, and it’s too exXpensive. In the Fs, they
talk about limitegd action alternative will have
the same cost ag alternative MM-1, which is no

further action, with the possibility of

‘additional incremental costs that may be

associated with the potential loss of property
value as a result of the deed restriction.
-Now, this has been in the FS, this
statement has been in the FS for how long? For
as long as the FS has been out, but, what, two
weeks ago, we sat here-and we talked about deed
restriction, and nobody had an answer. po you
get the answers about if I own a hundred acres
and 25 of those acres is on Coakley and it’s in
the footprint, do I get a deed restrlction on
those 25 acres or do I get a restriction on the
whole hundred acres? Tﬁe value of my land

decrease on a hundred acres or just on the 25
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acres?

Who is going to do this survey? 2am I
peying for the survey to figure ocut this
portion of my property has a deed restriction
on it? And if I feel like dropping a well a
hundred feet from where the deed restriction
line is or whatever it is, can I start pumping
water out of there, or is it going to affect
the Coakley contaminants starting to move,
because I am using a well to draw water. Where
are the answers? We didn’t have then at the
information session and we still haven’t got
them.

I would like to Say in closing that I
agree that as a layman reading through the Fs,
a lot of it.goes over my head, but the overall
pictqre says why are we spending thi; kind of
money that the residents don’t have -- and I
hate to sa? this, because I sit and listen to
the people up in Rochester, I sit and listen to
the people over at the shipyard.

I racked my brain trying to tell the

Alr Force to stay off of the empty NPL at
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Pease. Don’t get on the national Priority

list, because it does RO good. They don’t

listen, but you have got to start listening,
because we don’t have deep pockets.

The guys sit down there in the board
room and say, hey, the taxpayer has the money.
He’s got the money in his pocket. A1l we have
to do is set the goal, set the price, and they
will have to pay for it. They have just got to
come up with it.

The residents can’t come up with it

any more. We saw that last night at the -

Portsmouth city budget. We don’t have the

money, and, therefore, we are telling you if
You want to cut services, cut them, but we
don’t have the money. We don’t have thg money
to pay for the Coakley landfill clean up. And
one day, some representati#e; some town
selectmen, some chairman, some mayor, is going
to stand before You and say, no, aﬁd they are
going to stand their ground. Thank you.

MR. COUGHLIN: Thank you, sir.

Lillian wWylie.
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MS. WYILIE: I am Lillian Wylie from

Lafeyette Terrace, North Hampton, and

represent most of the people of Lafayette
Terrace and the Martin family.

first of all on paragraph two, we are
not in a football game, we are not in a kick
off for aaything. This is a major comment
period in the lives of human beings theat
affects the whole area of North Eampton and our
water supply.

You might say you are doing & little
of nothing, next to an option of doing nothing.
A low cést movie costs three hundred thousand
dollars. Portsmouth is paying seven hundred
thousand dollars. A high cost movie costs in
the millions.:

This is an environmental tragedy. By
the way, this is not typical of a clean
sanitary landfill. Only of a clean sanitary
landfill going wrong by responsible people who
should have known what they were doing, and the

money making scheme that put big bucks in

certain pocket books at the cost of innocent
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lives.

The idea that the land is going to
naturally dilute is obscure. I cannot see it
- eéXcuse me -- I can see it, though, when
there was a plan for culverts that leads to the
wetland and the streams, why you would say it
would dilute right into the ocean where Berry’s
Brook and Little River go.

Why don’t you be honest, which hasn’t
been the case right along. If you pump and
treat, you will draw in our water that is the
municipal water.

This report is wrong just like the
health reports, so cleverly done by the state
and by the word of the mouth of the feds, by
the follow up of the feds. This is the human
side of the story. Now I want to ask why, why,
why? Why in 1971, in 1972, did the town
promise Ruth Martin a clean sanitary landfill?
All she got was a dead husband, an adopted dead
son, a daughter dead, and only one living-
daughter that is not expected to live long.

Why in 1975 did Coakley send Lafayette Terrace
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notices that you will be dynamiting at Coakley

landfill company? Little did we know that it

was the bedrock that protected our aquifers
that was being blown up and sold for crushed
rock.

In 1975 was there noticeable
leaching? Why wasn’t the Lafayette Terrace
residents informed of this and why is it not in
the fed’s reports? Why in 1991 and 1992 was
the master plan for North Hampton ignored when
it said around Coakley landfill and company was
contaminated or could become contaminatedé The .
state, the town, the feds were going to tell --
when were the state and the feds going to tell
us that our water was contaminated? They knew,
but we didn’t know. Was we all going to die
one-by-one?

Why in 1984 did senator Humphrey and
all public officials, state town and feds, get
up on Coakley landfill and tell everybody there

wasn’t a problem, but -- and -- and the only

'problem that there might be would be that the

residents of Lafayette Terrace was eating too
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muéh peanut butter.

Why has there been no mention of.

culverts at the landfill that wvas taking

chemicals away from the landfill by way of
wetlands into the streams and into the ocean?

At one of the first meetings with the -

‘ feds, why was a man hushed up that was telling

of putting radioactive dust at Coakley from the
Navy Yard? Why didn’t you tell us -- why don't

you tell us everything and anything went into

Coakley landfill after blowing up the bedrock,

jncluding chemicals from as far away as New
York. You speak with a forked tongue.
Wwhen we were drinking the

contaminated water, there was no health eftect,

but now if we drink the water, there will be a

health effect.
somebody is responsible for our
well-being. It hasn’t been the feds, the
gstate, or the town in which we 1ive in North
Hampton.
| You have a steering committee for the

responsible parties to steer them out of

30

'35 14:37 .
PRGE . 802

<>



10

11

12

13

14

15

16

17

18

19

20

21

22

23

liability when they should get a jail term.

You know, the human -- you know, the
socliety for the prevention of the cruelty to
animals gets more protection than the people -
did of Lafayette Terrace, and I want you to
know, I am d?ing, so it doesn’t matter to me,
but Lafayette Terrace is not going to be ﬁy
cemetery or the cemetery of my family or the
cemetery of the residents who lived at
Lafayette Terrace.

MR. COUGHLIN: Thank you, ma’am.
Elmer Sewall.

MR. SEWALL: My name is Elmer Sewall,
and I am an advisor for the North EHampton
landfill site. Let me further identify myself
as a landowner. We own a 14 acre parcel in
North Hampton which is directly opposite from
the landfill'site, and we own a 170 acre parcel
that is immediately adjacent to the North
Hampton parcel and runs northerly and westerly
to Breakfast Hill Road. We also have a 30 acre
parcel which abuts the landfill property and is

situated approximately 11 to 12 hundred feet
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from the landfill area. And this runs to

Breakfast Hill Roed.

Now, I &m deeply troubled with the
prospect of deed restrictions being placed on
my property. As ; regard this, it is
tantamount to saying there is virtually nothing
that I can do with my land, and as I see it,
such action would put the kiss of death on the
entire parcel, not the area under study.

I fear it would also hurt the values
of buildings and land that we own on the
opposite side of the road from the involved
land and is separated only by the road.

Now, in reviewing the history of the
Coakley -- the EPA -- this environmental news
bulletin makes the point that abutters on the
northeast, southeast, and south are served by a
public water line and shall provide relief to
owners affected by the contamination. With the
public water line in place, further development
would be poésible. And land use would be less
restricted.

I would like to point out that there
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is no public water line on Breakfast Hill Road

eénd we do not have such relief.

I have tried to cooperate with the
State of New Hampshire and the EPA and the
responsible parties for 11 years while they
have been, quote, studying, unguote, the
problem, and have not as yet done any actual
clean up. My land has been used by them at no
cost for 11 years for their studies, and now we
ere being told that they will be using it for
enother 11 years for what I see'is a giant
filtration system to attenuate the groundwater
contamination. Not only that, but now we are
told that it will be a cloud cast over all our
properties in the form of deed restrictioms
which will probably last far beyond my life
expectancy.

Enough I say. It is time for some
sort of compensation. My retirement has
already been constrained because of the
inability to dispose of my property due to the
proximity of Coakley. My hopes for aiding in

the education of my grandchildren are abated.
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I don’t wish to become uncooperative.
‘I don'’t wish to meake a fortune in damage
awards. I merely seek to be in as good a
position as I was in before the landfill came
into existence.

I have lost the sale of property on
three occasions. Prospective buyers could not
obtain bank.loans. Imagine what it would be
like getting bank loans with a deed restriction
in place. |

Now, I propose two possible
solutions. The cost of either would be a mere
pittance when compared to fhe millions already
spent. Or in fact it would be less than the
difference in thé cost between MM-4 and MM-2.

The first proposal is simple. Extend
the public water line down Breakfast Hill Road.
The second proposal would be in several parts.

A, the EPA should require the
responsible parties to delineate by survey by a
registered surveyor the area where contaminated
groundwater exists, plus all surrounding areas

where monitoring needs to be done, plus
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whatever is consicered necessary to be marked
off as a safety zone, and that this area be
marked off by fencing or some other acceptable
means.

B, the EPA require the responsible
parties to buy the land, the price to be
determined by good faith negotiations with the
landowners involved.

C, if the responsible parties or
designated representatives hold t}tle to the
land as long as the monitoring and clean up
activities continue, that when contamination
has abated to anm acceptable level and
monitoring is no longer necessary, that the
land shall be deeded to the respective towns as
conservation land and wildlife refugé in
perpetuity. 1Indeed, the EPA issue to the
landowner a statement to the effect that as a
result of their exhaustive studies and to the
best of their knowledge and belief,
contamination from the Coakley landfill is not
nor is deemed likely to in the future afféct

the remainder of our lands.
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In addition to the above comment, I
esk you to direct your attention to the
gquestion of contamination as it may or may not
involve our property on the northeast side of
Coakley property. As you know, this land
fronts on Breakfast Eill Road, runs from the
former Coakley house westerly to the railroad
and hence southerly along the railroad to a
point approximately 11 or 12 hundred feet from
the formal landfill. A lot of surface water is
running off the Coakley property on to our
property. To a less knowledgeable person such

as me, it would seem probable to be bringing

contaminants with it. Do you find this to be
true and is this property also included in that
area in which deed restrictions are to be
proposed? One of the earlier investigatioms
done at GZ110, GZ11ll and GZ112 and GZ133 was
placed upon ‘this piece of land and shows small
amounts of, I believe, chloromethane, but I
have seen no tests of this well for several
years.

If this has not been done recently,
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could it be sampled so that we may know its
present status? Also I would be interested in
the status of well number GZ111 as it is on the
Coakley property, but only 20 feet away from ny
property line. Thank you.

MR. COUGHLIN: Thank you, sir. That
is all the cards that I have. 1Is there anybody

else who would like to make @ statement for the

record?

Rl1 right. as 1 previopsly said, I
would recommend and éncourage you to send us
written comments if you would-like to forlthe
rest of the comment period. We'heard af least
one and perhaps two requests for extensions of
that comment period. we ﬁill take those back
and consider that and Qet'hack to you. I am
obéiously not in a position to rule on that,.
but we will take up those fequests. ,

-~I would also like to request of you
who did make a request tonight to send a letter
direct to Steve Calder’s position so we will
have something we can officially act on. We

will take that request and consider it
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immediately.
If there are no other statements,
then I will declare the hearing closed. 2as T
said in the beginning, Steve and I will stay if
you have any questions and you want to come up
front and discuss those. Thank you.
(The public hearing was adjourned at

8:30 p.m.)
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CERTTITFICHATE

I, John G. Kinchen, a Certified Shortband
Reporter, do hereby certify that the foregoing
is a true and accurate transcript of my
stenﬁgraphic notes of the hearing, taken at the
place and on the date hereinbefore set forth.

I further certify that I am neither |
attorney nor counsel for, nor related to or
employed by any of the parties to the action in
which this hearing was held, and further that I
am not a relative or employee of any attormey
or counsel employed in this case, nor am I
financially interested in this action.

THE FOREGOING CERTIFICATION OF TEIS
TRANSCRIPT DOES NOT APPLY TO ANY REPRODUCTION
OF TEE SAME BY ANY MEANS UNLESS UNDER TEE
DIRECT CONTROL AND/OR DIRECTION OF TEHE

CERTIFYING REPORTER.

Oa ot e~

JééN G. KINCGHEN, RPR-CP
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Footnotes to Matrix of
Institutional Controls

-

Application of these, and other institutional controls tools will
normally depend on Site-specific characteristics of areas,
including the land and water, and their location and situation.

Typically the institutional controls are used in combination with
each other and together with treatment and engineering measures.

Cepending on the particular institutional control, cooperation or
action and commitment may be required among some of the
following:

A PRP
County/town

Citizens group

State of Montana

Forest Service/Bureau of Land Management
Envircnmental Frotection Agency .

Cther private entities such as banks, insurance
companies, etc.

Murray La=zont & Associates, Inc. Denver, Colorado



Institutional Controls Tools for
Clark Fork Sugerfund Sites
Mcntana

Real property interests ia lang, including easenments, ceed
restirictions, develcpmen-: rights and ownership

Description: A variety of options exist to acquire ané/or control
property rights at a site or areas surrounding a site for the
purpose of limiting access, controlling development, providing
buffer areas, or controlling greundwater use. First, cwnership of
DProperty may be transferred to a governmental or quasi-
governmental entity, acccuntable toc the public for use of the
Property. Second, the owner o0f the property may give an easement
or transfer the development rights to a public entity cr some
other person which would limit development of the site. Thirag,
an owner may impose on his property a ccvenant restricting the
uses to which he can put his langd. :

An important aspect for the citizens is that their interests are
best protected by placing a cecree of ccntrol in a public body.

Implezentaticn: Al of these tools are generally implezentable
under Montana law, Erovicding there is agreement among the various
parties. These tools would typically recuire the coogeration of
the current land cwrner, although in some instances the
concdemnation pcwer of the State Tay be available. It may be
recessary to create rew legal entities for the purpose of holding
property rights. It may also be necessary to provide limited
financial rescurces and assurances for ongeing ranagement of the
contaminated properties to entities to whom procerty interests

would be transferred.

Enforcement: If properly implemented, these property interests
run with the property and would be enforceable against the owner
of the "burdened" property, either in an action for damages or
for an injunction toc enforce the restrictions. Who the person or
entity is who can enforce the restriction depends on how the
.restriction is set up, ané in whose favor. -

"The Test of Time": If properly implemented these property rights
are independent of cwnership and run with the property until they
are abandored or terminated or until they become purposeless.
Involvement by a public entity such that that entity has the
power of enforcement may assure that the restrictions are
continued for as long as they are in the public interest.

Murray Lamont & Associates, Inc. Denver, Colorade



Ingtitutional Controls Tools for
Clark Fork Superfund Sites
Montana

Land use regulaticns, including zoning, development permit
systems, and subdivision regulaticns, flood plain regulations, or
development regulations.

Description: Land use regulations are systems of county and/or
town laws and regulations that limit or shape allowed land uses
in the county or town. Zoning is the most common form of land
use regulation, and is used by many cities and towns in the
State. Recently, scme local governments have adopted an
alternative to zoning commonly known as a "development permit
system”. Few counties in Montara are zoned or have adopted a
development permit system. Land use regulations can explicitly
identify allowed land uses for specific sites, or as in the case
of a development permit system, set forth a set of criteria ané a
process for determining allowed uses for any site in the county

- or town.

Implexzentation: Land use regulations, including zoning and
cevelopment permit systems are implemented by adoption of local
laws passed by the local governzment. It may be necessary to have
a master plan before a local governing body can adopt such laws.
These laws usutally can be adopted or changed by a simple majority

vote of elected officials.

Enforcezent: Land use regulations are enforced by the local
government which adopts the pertinent law. Most often
enforcenent actions are initiated by citizen complaint or by the
conditions stated on the permit of a developer. Then the proper
authorities of the tcwn or county have the power to prevent or
remedy the illegal act or to seek penalties against those
violating the law. Withhoclding grading, foundation or building
permits is the process of enforcement when a new development or
major redevelopment is proposed and the proposal doces not meet

the local requirements.

"The Test of Time": Land use regulations adopted by governing
bodies as local law usually require a simple majority, and can be
changed by future bodies with a majority vote. Public . hearings
are required. Their strength rests with the level of community
support that hclds elected officials responsible for the

commitrent.

Murray Lamont & Assocliates, Inc. _ Denver, Colorado



ins:ituticnal Controls Tools for
Clark Pork Superfund Sites
Mcr.tana

Dedication of Lands for public uses and/or governmental
management, including open space, parks, lakes, greenway strips
along river, etc.

Description: Privately cwned lands, or real property interests
therein, are often dedicated to public agencies for the purpose
of serving a public benefit. For instance, local roads
constructed by a private developer in a new subdivision are
typically dedicated to the town or county for their management
and maintenance. This may also te an cption for certain lands in
a cleanup program. This could te the case for lands that have
the potential for public benefit. And, it may allow for a future
land use that makes possible a particularly advantageous ¢leanup
option, like capping a landfill site, whereby future land use
must be restricted to prevent penetration of the site. It may
also make possible future custodianship by a public body, thereby

.bringing the public interest directly into the picture.

Implezentation: Such arrangements must be mutually agreed- upon
by the land owner anc a public body who will undertake future
manacgement of a site. t may reguire the public body be provided
financial assurances against contaminant-related liabilities.

The public body must find a public benefit in accepting dedicated
lands, and rpay require a commitment of resources, or other
provisions for carrying out future custodial or managezent
responsibilities.

Enforcement: The public body's commitments. for future managezent
of a site can be spelled out in a contract with the party
dedicating the site. 1In some communities, once park land is
dedicated, a public vote is required to change the land use. If
part of a master planned developrment, like a river greenway
program, open space or parks program, public involvement would be
substantial, and public pressure would enhance enforcement of the
contracts. Issues of continuing protection of the environment
may be enforced by EPA, and the State, through the applicable
laws or contractual arrangements, and typically nctice of
violations would be based on complaints filed by citizens or
environmental groups.

"The Test of Time": Public management or custodianship of lands
will ultimately follcw the demands of the citizenry through the
elective process. These derands can change over time, but will
normally be most fundamentally driven by the public interest.
Once the land is dedicated to a public entity, the public entity
has a contractual obligation concerning future management of the

land.

Murray Lazont & Assocfates, Inc. , Denver, Colorado



Institutlional Controls Tools for
Clark Fork Superfund Sites
Mcntana

Firnanclal Assurances/Insurance

Description: These are methods of ensuring that parties who are
net Potentially Responsible Farties (PRP) in a cleanup, but who
might play some role in remediation, or use a site after
rezeciation, are assured that they will not be financially
responsible for environmental impairment resulting from the
contamination. Financial assurances .

may be through a contractual agreement with the PRP or insurance -
may be acquired via premiuz payments paid by the PRP, and based
or. actuarial risk.

Implementation: Contracts would be used to provide financial
assurances to a non-PRP. Insurance could be obtained through an
irsurance underwriter or financial institution, who is able to
shew sufficient financial strength to cover all potential

liatility.

Enforcement: Enforcement woulé te through standard legal
previsions for breach cf contract, and/or proof of insurance
pr¢ . ied by the insurer. Legal remedies for breach of contract
may include damages and specific performance requiremeants. The
tereficiaries of the financial assurances would be responsible
for ensuring the contract, and/or insurance remains in force.

"The Test of Time": A contract wculd be valid until terminated.
It =may cerend on the firnancial sirength of the party providirg
the firancial assurances. Insurance would remain in effect so
long as premiums were paid. Preziums could be prepaid. A trust
fund could be created to ensure sufficient money would be
available in the event of breach of contract.

~

Murray Lamont & Associates, Inc. Denver, Colorado



Institutional Cecntrols Tools for
Clark Pork Sugerfund Sites
Montana

Special Legislation to prohibit c=- regulate activities like well
drilling, developnment, etc.

Description: Special State legislation has been used in other
states to create special instituzional controls such as
grouncwater management zones. These are delineated geographic
areas in which certain activities (well'drilling) must be
permitted, or may be completely prohibited by State law. A
similar concept of legislation might designate a river course,
and buffer lands as a protected acea in which development
activiries are limited to serve flood and open space interests.
Having declared that an area would be protected in this way, a
broader range of advantagecus remediation options may be
availablie, because of the land use restrictions inherent in the

State law.

Special legislation could alsoc be local. Such legislation would
have tc fall within the powers of local gcvernment in Montana an
be acdopted according to lccal laws.

Implesentat  : . Special State legislation would require
identification of a public benefi:, obtaining local anré a certain
cegree cf statewide support, possibly substantial educational and
lobbying efforts, and could take several vears to gain passage of
a measure. For local legislation, less time protably would be
recuairecd. .

Enforcement: There would be the fcrce of State and/or local law,
and also possibly local administrative or regulatory ‘
responsibilities. New local respornsibilities may need to be
funded :in order to be effective. The precise method of
enforcement would likely depend on the nature of the law. For
example, groundwater management zone enforcement is achieved
through a well-drilling permitting system. Violations would be
discovered through complaints, or inspections.

"The Test of Time": Once established, and funded, public programs
tend to become institutionalized. 1In order to be effective
public programs must be properly funded. - State and local laws
can be changed, though they will tend to hew to the public
interest through a political process.

Murray Lazont & Associates, Inc. . Denver, Colorado



Institutional Controls Tools for
Clark Fork Superfund Sites
Mcntana

Master Planning

Description: Master planning is a local government process
cdesigned to set forth a town's or region's future direction,
addressing development, redevelopment, investment in
infrastructure, public amenities, and other actions, including
setting priorities, assigning responsibilities, and designating
funding. Master plans are long range in outlook, but usually
also acddress rear term actions. Such plans often identify
general land uses that should occur in certain locations, but are
not specific like a zoning map would be.

Inplementation: Master plans are generally created with
significant community involverent over several months, or even
years. The public agency (town, county) is in charge, and the
plan is its responsibility to create, adopt and administer. For
a master plan tc serve as useful in remediation of contanminated
sites, a ccncept that shcws hew the cleanup relates to broad
issves of public interest must be offered during the planning
process.

Enforcecent: Master plans themselves rarely carry the force of
law. They are guidelines for acdoption of more specific programs
(like zoning, cdevelopment regulations, a bond issue, or a budget

e

allocation) that may be local laws.

"The Test of Tize": A master plan can set the stage for a concept
that is subsequently put into a specific action program. Master
plans themselves change over tize as conditions change, and they
are updated. The value is measured by the level of community
commitment and agreement that exists with regard to the concepts
in the plan. A master plan widely understood and endorsed by the
community can have a long term effect and force over time by

virtue of such endorsement.

Murray Laaont &'Associates, Inc. Denver, Colorado



Institutional Controls Tools for
Clark Pork Superfund Sites
Montana

Contractual Agreements

Description: A contract is a legally enforceable agreement
between parties who agree to perform or refrain from performing
certain acts. Arny of the major players in the Montana
rezediation, ARCO, Montana Resources, a town, county, the State,
etc. could enter into contracts with any or all of each other
regarding land transfers, future land uses, access restrictions,
phasing cleanup or public improvements, or other issues including

management of remediated lands.

Implementation: The contract itself is simply a signed agreement
among the parties. A contract may be only part of a broader set
of public/private agreements as to how certain responsibilities
or lands will be handled in the remediation. Thus substantial
negotiations may be recessary amongst the key parties.

' Enforcement: Breach of contract constitutes grounds for legal
action. Such action would have to te initiated by one of the
parties to the centract. Dazages and/or specific performance are

rezedies that may be available

"The Test of Time": A contract would remain in effect until
terninated by the parties. To ke effective, parties must monitor
performance, anc parties must be financially capable of handling

their responsibilities.

Murray Lamont & Assoclates, Inc. Denver, Colorade
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Ingtituticnal Controls Tools for
Clark Fcrkx Superfund Sites
Montana

Financial Pools, including escrcws, trusts, deposits, tcnds, etc.

Description: These are a variety of forms of financial resources
that would be held bty a disinterested third party until or if
certain terms and ccnditions of interest to the original parties
occur. Such resources could be used to ensure the involvement of
a public agency, or other party.in post-remediation land uses,
where there is some uncertainty as to future financial demands or
other contingencies that might arise for management, land sales
prices, costs for orerating responsibilities, or the like. The
financial pool would be available to address enumerated rneeds or
contingencies per a contractual agreement, such as between a PRP
and a public body, cr other entity involved.

Inplezentation: There are many standard methods for trusts,
escrcws, etc. using financial institutions, including most banks
in Montana. The firancial resources would te made available
bursuvant to a contractual agreement possibly between a PRP and a
public body whereby the public entity takés on certain
responsibilities. Mcre importantly, the creation of a financial
pool probably would te a small part of & ;.roader agreezent among
2ll the affected parties involved in the remediation, and
involved in afteruse of rexzediated lands.

Enforcement: There are stancdard legally enforceable measures
similar to the remedies for breach of contract. (See ‘glossary.)
Mcst tanks have trust departments whose function it is to manrnage
such funds pursuant to the terms of the escrow or trust
agreement. This would normally be formed under contract, and be
subject to all the laws that govern a trustee's responsibilities.

"The Test of Time": These measures may not be dependent on the
financial resources of the party creating the pocl. Once created
"pay-in" could be phased so that firnancial soundness may be an
issue, or prepaid so it would not. This would be negotiated
among the parties at the outset.

Murray Lamont & Assocliates, Inc. Denver, Colorado



Step 1!

Step 2

Step 3

Step 4

Step 5

PCSSIBLZ STEZ?S FOR
APPLICATICN 07 INSTITUTIONAL CONTROLS
IN CLARX FCRX SUPEZRPUND SITES MONTANA'

S8ased on the nature of a given site, including
contamination, location, physical characteristics such
as slope, flood plair, topcgraphy, etc., and pcssible

effectiveness of various agproaches to remed‘atzon,
cetermine general options and critical limitations for
future land uses for each site in question.

Determine community land use needs, in light of the
opportunities and limitations afforded by the site(s).
These may be public needs, including for example
recreational uses such as parks, greenways,
recreational water courses, ... or economic cevelopment
needs, and/or private needs such as development sites
at certain locations, or of a certain size, etc. To
some extent this informaticn may be available from
existing local master plans or developed as part of the

-creation of a new master plan. Hcwever, there may be

orportunities present that were not previdusly
considered where cleanup has been narrowly construed.

In cooperation with the comxunity, focus in on the most
cdesirable end use options for the sit } based on
prysical/envircnmental possibilities ané areas of
greatest community need.

Werking toward the most desirable end use options
identified in Step 3, evaluate the potential
application of institutional controls, to complement
treatment and engineering technologies. Do this to
maximize “the land use benefits, public and private,
taking into account the mancdate of environmental
protection. (See matrix of example institutional
controls and their potential uses on the following
page.) Use of the matrix together with the background
of Steps 1-3 will permit a rnarrowing of viable options
with a specific purpose in mind.

Inplementation by ARCO and State/local governments, as
required, of the necessary actions over a phased period
to make physical improvements, including Superfund
cleanup and the companion improvements aimed at the
public benefit, and adopt needed institutional
controls.

These general sterss dellneate a joint process with the

affected communities to gain agreement on certain end land uses
that then makes it possible to determine the most advantageous use
of institutioral controls.

Murray Lasont & Associates, Inc. Denver,

Colorado
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GLOSSARY OF TERMS

CLARX FCRX SUPERPUND SITES MONTANA

Breach of Contract: Violation of any of the terzs or coaditicns
of a contract without legal excuse; default: nonperformance.
Depending on the terzs of the contract involved, the nonbreaching
party to the contract may seek one of three possible alternative
remedies upon a mater:ial breach of the contract: rescission of
the contract, action for money damages, or an action for specific
performance.

Contract: A legally enforceable agreement between competent
parties who agree to perforz or refrain froo performing certain
acts for a consideration. 1In essence, a contract is an
enforceable proxise.

Covenant: An agreement or promise between two or more perties in
which a party or parties pledge to perfora or not to perforzx
specified acts on a property that, under certain circusstances,
is enforceable against purchases of the property affected by the
covenant. A coverant also may be a written agreement that
specifies certain uses or ncnuses of the property. Covenants are
‘found in such real estate documents as leases, mortgages,
contracts for deed, and cdeeds. Darmages may be claimed for breach
of a ccvenant. :

Development Permit System: A form of lané use regulation that
sets criteria and standards that must be attained by any of a
variety of land uses to be allowed in certain locations. Such
standards would typically address issues that relate to a
community's objectives in regard to compatability of uses,
safety, environmental protection, economic viability, design,

aesthetics, etec.

Development Rights: The rights a landowner sells to another to
develop and improve the property. )

Easement: A property interest that one person {the benefited
party) has ir land owned by another (the burdened party).,
entitling the holder of the interest to limited use or enjoyment
of the other's land. An easement is an actual interest in land.
Accordingly, the grant of an easement must be in writing, usually
in the form of a separate deed or a reservation in a deed.

Escrows: The process by which money and/or documents are held by
a2 disinterested third person until the satisfaction of the tersms
and conditions of the escrow instructions (as prepared by the
parties to the escrow). When these terms and conditions of the
.escrow jinstructions have been satisfied, the escrowed fuads and
documents are delivered as stecified in the escrow instructions.

Murray Lamont & Associates, Inc. Denver, Colorado



Fee (simple) Ownership: The =axizmunm possible estate one can
Possess in real property. A fee sinple estate is the least
limited interest and the most comzlete and absolute owrership in
land; it is of indefinite curation, freely transferable, and
inheritable. Fee simple is the mcst common form of ownersiip for

all type of property.

Land Use Regulations: Governzental regulatory controls over the
use of private land including such measures as zoning, developnet
permit systems, subdivision regulations, sign codes, landscaping
ordinance, ... Land use regulation generally provides for no
compensation to the private landowner.

Parties of Interest: The principals in a transaction or judicial
proceeding. For example, the buyer and seller (not the broker)
are tle parties to the sales contract: the plaintiff and

defendant are the parties tc a lawsuit.

Subdivision Regulations: Governmental regulatory controls over
the division of tracts of laad into lots, and for he provision of

public facilities necessary, including streets, utility rights of
way, park lands, open space, drairageways, etc.

but who may

Third Party: A person who is not parfy to a contract
transaction,

be affected by it; cne who :is not a prirncipal to the
such as the broker cr escrcew acent.

Trustee: One who holés prozeriy in trust for another to secure
the performance of an obligation.

Trusts: An arrangement whereby legal title to property is .
transferred by the grantor (or trustor) to a person called a
trustee, to be held and manace by that person for the benefit of

another, called a beneficiary.

Zoning: The regulation of stiructures and uses of property within
desigrated districts or zones. Zoring regulates and affects such
things as use of the land, lot sizes, types of structure i
permitted, building heights, setbacks, and density (the ratio of

land area to improvement area).

Murray Lamont & Associates, Inc. Denver, Coloraco
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KEIMORANDUNM
SUBJECT: Use of Institutional Controls at Superfund Sites
FROM: David F. Coursen, ttorney-advisor Aéé;
TO: Howard F. Corcoran, Associate General Counse]

Grants, Claims ang Intergovernzental Division
I. Introduction

Institutiondl controls (ICs) are restrictions on the use of

land. As applied to CERCLA, their Purpose is to reduce the

dangers to the public frea a Superfund release. Ics may be used
instead of or in addition to active response measures such as
treatment or physical or engineering controls. ICs may operate
by broadly pPreventing activities at or near a site or through a
narrow, specific restriction, such as restricting use of
ccntaminated groundwater.

The NCP sets out EPa’s expectation that ICs "shall not
substitute for active response measures ... {that actually
reduce, minimize, or eliminate contamination] ‘as the sole remedy
unless such measures are deter=ined not to be practicable, based
on the balancing of trade-offs among alternatives that jis
conducted during the selection of remedy.” .40 CFR .

§ 300;430(a)(1)(iii)(D). Nevertheless, where active remediation
is not practicable, ICs may be "the only means available to
Provide for protection of human health." 55 Fed. Reg. 8666, 8706
(March 8, 1990). However, where controls are the sole remedy, -
"special precautions must be made to ensure that the controls are
reliable." 55 Fed. Reg. at 8706. Controls may also be "a
necessary supplement where waste is left in place as it is in
most response actions.® 141 -

.controls have been challenged in litigation concerning the NcCP,

zate of Ohio et. al. v. U.S. EPA, Case No. 86-1096 (and
consolidated cases), contending, among other things, that
institutional controls Eay not be selected based on cost
considerations, and that institutional controls Ray never be the
sole remedy. As of the date of this Remorandum, a decision has
not been issued in that case. Any decision could affect the
availability or usefulness of institutional controls in
particular cases.

@ Printec 2= Rezycled Paz2-



The NCP does nct discuss or identify the precautions needes
tc ensure the reliazility of ICs. It does specify, hcowever,
that, in apprepriate cases, the Agency cannct provide remedial
action unless a state assures "that institutional controls
izslemented as part cf the rezedial action are in place,
reliable, ané will rs=ain in Place after initiaticn of operation
and maintenance." 4C CFR § 300.510(c) (1). See, 2lso, 42 u.s.c.
§ 9504(c)(3). j

An IC may fail if it is inadecuately designed or not fully
and effectively implezented or if full and effective
izslenentation cannot be maintained for the desired tize period.
For example, an IC established as a restriction on land use is
unlikely to be effective if the restriction is elizinated, .
reduced, or ignored. For this reason, it is critical to
determine what measures can be taken to maximize the
effectiveness cf ICs. . It is ecually critical to give careful
consideration, early in the planning process, to tke development
of appropriate contrecls that will meet the needs at the site
where they are to be used.

Because an institutional control restricts the use of
property, it is possible that in some circumstances the
implementation of an IC may give rise to a claim that the control
effectively "takes" the property. Under the Fifth Amendment, it
is entirely proper for government to take property, but when it
does so, it has the o:zligation to provide just compensation to
the property’s owner. Meeting this obligation ma2y increase the
cost of .the use of institutional controls.

II. Types of ICs

There are two fundamentally distinct types of ICs, which
might be characterized as governmental and proprietary controls.
Governmental controls invelve a state or local government using
its police powers to izpose restrictions on citizens or sites
under its jurisdiction. Proprietary controls involve property
owners using their rights as owners to control the use of, or

access to, their property. The twn types of-centrois—must—be
@isTus$8ed separately, since they differ significantly in regard

to scope, reliability, and appropriate mechanisms for
implementation.
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ITI. Methods of Izplemenzing ICs

A. Gecvernmental Ccntrols

s the NCP points ou%t, institutional contrels typically are
unlikely to be implexzented by the Agency.? Governmental ICs, by
definition, involve restrictions that are generally within the
traditional police power cf state and local governments to impose
and enforce. Among the mcre commen governmental institutional
centrols are water and well use advisories and restrictions,
well-drilling prohibitions, building permits, and zoning and
other land use restricticns. .

In appropriate circu=stances, a state may provice EPA with
assurances concerning the continued effectiveness of a
governmental control. Typically, the mechanism for providing
such an assurance will be a Superfund cooperative agraement or
Superfund State Contract (SSQ) in which the state, pursuant to
CERCLA § 104(c)(3), assures EPA that it will operate and maintain
a remedy. In many cases, the continued enforcezent of the IC can
be characterized as an aspect of the effective cperation and
maintenance (0O&M) of a site.

With a cooperative agreement or SSC in place, the state
retains whatever authority it has to alter or permit the
alteration of zoning or other use restrictions but is
contractually obligated to EPA to continue the controls to the
extent it has the authority to do so. Thus if the remedy fails,
EPA may be able (depending on applicable law), to pursue a breach
of contract claim against the state. The ultimate utility of
such an action may depend both on whether EPA prevails in the
action, and, if it does, on whether it could obtain specific
performance or would be limited to a danages rexnedy.

However, states may have delegated the types of police power
that are needed for ICs to local governments, which often are not
parties to an agreement with EPA and are not required, under

2 The United States has authority under CERCLA § 106(a) to
jssue orders or take other appropriate actions “as may be
necessary to protect public health and the environment,™ if there
"pay be an imminent and substantial endangerment." An order
jssued under this authority may, in appropriate cases, require
the implementation of institutional controls by other parties.

In addition, the order itself, to the extent it effectively

restricts or prohibits certain land uses, may function as an
institutional control with respect to the party to whom it is
issued.



4

CLA, toc give an O&M assurancs. Since it is the state that- has
e the assurance, EPX’s remedy for a failure of the contrcl is
= the state, which zay not have the legal authority to Frevent
local governzent frca acticns that night lead to the failure
the IC, such as a change in zoning regulations.

Ot O
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This arrangement would agpear to be less reliable than one
in which the saze entity that has the authority to maintain the
instituticnal control provides EPA with the assurance. To sceme
extent, this lack of reliability may be something that
governmental ICs have in commeon with most other aspects of 0&M at
a2 site; typically, O&M is implemented by a local government,
althcugh it is the state that has provided the O&M assurance.

IZ the local government fails to carry out activities necessary
tc O0&M, the state’s O0&M¥ assurance would appear to oblicate the
state to step in. Nevertheless, while a state typically
possesses the legal authority to carry out 0&M, it may not have
the legal authority to impose an institutional control.

One approach to increasing the reliability of governmental
- ICs is to create a direct contractual relationship between EZa
anc the governmental entity responsible for implementing and
enforcing the use restriction. In situations where the state
roposes to have the loczl government implement 0&M, arguably an
adeguate assurance should ‘include some commitment by the loczl
government to EPA in a three party agreement or to the state in a
separate agreement, that it will not reduce or eliminate the
. necessary use restrictions; the effectiveness of such a
comnitment will depend in part on the extent that the commit=ents
cf the signatory governzment are binding on successive
governments. In some cases, this could be done in a three-party
SSC or a cooperative agreement. Before entering into such an
agreement, Regional counsel should be consulted regarding the
remedies available in the event of a breach.

The most obvious application of this approach is to remedial
actions; § 104(c)(3) expressly requires that, before EPA
provides remedial action at a site, the state in which the site
is located must provide certain assurances, including an

—_e@ssurancE ol all Tuturé mainténance; if a state will not provide
this assurance, it may be difficult to implement institutional
controls. Where EPA is not providing remedial action, some -
comparable method of formalizing a contractual relationship
between EPA and the State or local governament in which EPA
receives an assurance that the institutional control will resain
in place may be useful. Cf. 40 CFR §§ 35.6200-6205 (authorizing
removal response cooperative agreements). The mere fact that
CERCLA does not require certain types of assurances in certain-
circumstances does not preclude the Agency from obtaining
assurances needed to maximize protection of health anéd the

environment at the site.
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2 less fcrmal, but periaps more effective means of ensuring
t=e reliability of tiais tyoe of control is to emphasize cbtaining
cso=unity understanding of, and suppcrt for, the IC. &
coo=unity’s belief in the izportance and approrriateness of an

IC, cculd, as a practical matter, increase the likelihecd of
adeguate izplementation of the contrecl.

B. Prcoorietary Controls

Where governmental authority is not the basis for an
jnstitutional control, property ownership must be. For example,
2 consent agreement under which a PR? agress to ensure that a
particular IC will remain in place may be unreliable unless the
PR> has the power to enforce the restrictions in the IC. Where

ne P> is not a sovereign, the most likely source of the power
to control the use of private property would be the ownership of
an interest in that property. The rights of property owners are
generzlly defined by the property law of the state where the
property is located. This makes it critical to identify and
urderstand the applicable property law principles as part of the
- process of developing an IC.

Full fee title obviously constitutes an interest in property

_which is sufficiently broad to support an IC, since fee owners
can cenerally restrict the uses of their properties as they see
fit, within the limits impcsed by applicable law. A lesser
interest (preferably recordable) that encompasses rights and
control over the property sufficient to enforce a use restriction
coulé also be adequate. Note also that a sovereign may act in
the capacity of a property owner and implement a proprietary IC
subject to the same conditions that apply to a private party’s
proprietary controls.

with a proprietary control, a party owning sufficient rights
in a property restricts the use of the property. To ensure the
reliability of such an arrangement, it may be desirable to
clarify the terms and conditions under which the owner will
enforce the restriction and to address the possible conveyance
-'—-T——’vf“the—prUpertqrimmzrest-that—pruvides—the—right~tc-enforce—the
restriction, and the owner’s continuing responsibility to enforce
the restriction even where there has been a conveyance.’ Thus,
if the restriction were violated, EPA could pursue a remedy -
against the party for breach of the agreement (even if it could
not enforce the use restriction as to a new owner). Ideally, a
proprietary control will be implemented with sufficient

3 Any such restriction, however, must be framed so that
it does not violate the prohibition of restraints on alienation
as reflected in the property law of the state where the
restriction is to be imposed.

-
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flexibility to allow all appropriate uses cf the precperty, and to
per=it the owner to ccnvey most interests in the property.

An easement is a commen, reliable type of property interest
sufficient for implerenting a proprietary IC. Not only is an
easexzent well-recognized at common law, but it has sufficient
flexibility so that it can be crafted tc give the holder
precisely the rights needed to restrict the use of the property.

Other interests ray also provide a basis for an IC. For
exazple, a covenant, running with the land, restricting uses of
the property might be adequate, so long as some party has both
the ability and willingness to enforce it.

. Another alternative might be a reverter clause in a deed, by
which the prcperty reverts to a former owner or some other party
if it is ever used in a prohibited way. Yet another option would
be the creation of an irrevocable trust to hold the interest and
ensure that the property is not used in the prohibited manner.

Although interests less than full fee title may be adeguate
to protect an IC, it is critical to ensure that, in fact, the
party overseeing the IC will be able to manage use of the
property in the desired ways. Certain instruzments, for example
those requiring privity, may not reliably ensure this, since the
ability to enforce will cease, and the control may fail, once the
property passes_out of privity.>

A similar analysis appears to apply to any institutional
control based on property ownership. To implement such a
control, the Agency must enter into an agreement in which a party
possessing a sufficient interest in the property to prevent the
inappropriate use formally agrees to enforce that right and
prevent the use.

‘ It micht be useful to explore the possibility that a

local community group, motivated by a desire to ensure adequate
environmental protection of an area, might hold such an interest.
In considering such a possibility, factors affecting the long-
term viability of the group must be examined such as its likely
longevity, its resources for taking legal action to address
violations of the control, and its ability to take various

actions.

5 However, to the extent that failure of such a control
entails a CERCLA release, the owner or operator may be liable
under CERCLA § 107. Moreover, the presence of a use restriction
" or notice in a deed would probably be relevant to the ability of
a party to maintain an innocent landowner defense to liability.
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C. Property Acguisiticn

Proprietary controls can cften be implenented, particularly
in an enfercement context, under consent agreements between EPA
and property owners. EKcwever, in some cases, implementaticn may
recuire the acquisition of an interest in real property.
Further, .in some such situations, a2 necessary part of the
response hay be for EPA to acguire property on its own behalf.
Whenever E22 acguires property, certain procedures anc rules
apely.

1. Authority to Aczuire

As part of a remedial action, the Agency may "acguire, by
purchase, lease, condexznation, donation, or otherwise, any real
property or any interest in real property" .under CERCLA § 104(j).
A condition of the exercise of acquisition authority under CERCLA
§ 104(j) is that, before an interest in real estate is acguired
"the State in which the interest to be acquired is located
assures ... [EPA] ... that the State will accept transfer of the
interest following completion of the remedial actien."

§ 104(j) (2). Wnere the property interest will be extinguished
(e.g., a lease with a linited term or an easement for a specific

‘tera or ose) by the completion of the remedial action, no
P =

assurance is necessary.
2. rocess of acquiring property

ESA’s Facilities Management and Services Division (FMSD) has
sole autherity within the Agency to acguire real property under
Agency Delegation of Authority 1-4. In addition, CERCLA
Delegation 14-30 requires the approval of the Assistant
Adninistrator for Solid Waste and Emergency Response, with the
concurrence of the General Counsel, for all real property
acquisitions, "by EPA or pursuant to a cooperative agreement for
response action, including a removal, remedial planning activity,
or remedial action.™ After the necessary concurrences, the _
Hazardous Site Control Division sends a request for acguisition .
;Q_EMSD4N_£HSD"may“=Qmple:e_the_real_es:a:e_t:ansac:icn_nith_i:s_;______..
own personnel, by contract with a commercial firm, or through an ’
Interagency Agreement with the U.S. Army Corps of Engineers or
U.S. Bureau of Reclamation.

Conclusion

It would appear that certain types of proprietary controls
can, when implemented properly, be extremely reliable. 1In
deciding how to fashion and implement 2 proprietary control, it

is critical to ensure adequate rights to restrict property uses

‘in the desired ways. To maxizize the effectiveness of the IC, it

is eritical to analyze, in addition to the adequacy of the rights
themselves, the willincness of the party holding the rights to
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exercise them and the likely effects of a conveyance of the
property on those rights.

Conversely, governmental controls, to the extent that they
are expressed in laws, policies, or regulations, may be subject
to change. To maximize the effectiveness of this type of
control, it may be useful to attempt to develop some formal
agreement in which the government possessing police power over
the activity to be regulated assumes responsibility for
implementing and maintaining the control.
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OSWER Directive #£9834.6

POLICY TOWARDS OWNERS OF RESIDENTIAL PROPERTY
AT SUPERFUND SITES

‘U.S. Environmental Protection Agency
Office of Solid Waste and Emergency Response
Office of Enforcement
washington, D.C. 20460



OSWER Directive #9834.6
I. INTRODUCTION

A. purpose and Summary

This guidance describes EPA’S policy for enforcement actions
to recover response costs or to reguire response actions under
the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA or Superfund) as amended by the
Superfund Amendcents and Reauthorization Act of 1986 (SARA), with
respect to owners of residential property located on a Superfund

site.

Under this policy, EPA, in the ‘exercise of its enforcement
discretion, will not take enforcement actions against an owner of
residential property to require such owner to undertake response
actions or pay response costs, unless the residential homeowner’s
activities lead to 2 release or reat of release of hazar

sJE=tances, resulting in the taking of a response action at the
is policy does not apply when an owner of‘f!sfdangi%}

property fails to cooperate with the Agency’s response actions or

vith a state that is taking a response action under a cooperative
agreement with EPA pursuant to section 104(d) (1) of CERCLA. This
policy also does not apply where the owner of residential
property fails to meet other CERCLA obligations, or uses the

residential progcerty in any manner inconsistent with Tesidential

u . e e

—e

EPA is issuing this policy to address concerns raised by
owners of residential property, and to provide a nationally
consistent approach on this issue.

e ——

B. Backaround

Several sites that are the subject of a response action
(removal or remedial activities) under CERCLA include properties
that are used exclusively as single family residences (one-to-
four dwelling units). At several larger sites, soil or ground
water contamination may be so extensive that there are several

nundred of these residential properties ljocated on a Superfund

Some owners of residential property located on a Superfund
site are concerned about potential liability for performance of a
response action or payment of cleanup costs because they may coxe

' This policy does not provide an exemption fron potential
CERCLA liability for any party; it is 2 statement of the Agency’s
enforcement discretion. Liability is governed by Section 107 gf
CERCLA.
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within the definition of "cwner" under the statute.? Owners of
residential property located on a Superfund site have expressed
the concern that they may be unable to sell these properties
pecause the buyer and the lending institution may also be
concerned about potential liability.

c. Past Agency Practice and Basis for Policy

In the past, the Agency has not required owners of
residential property located on a Superfund site to perform
responsé actions or pay response costs except where the
residential homeowners’ activities lead to a release or threat of
a release of hazardous substances, resulting in the taking of a
response action at the site.’ Despite this general practice,
sope owners of residential property have asked EPA for individual
assurances that the Agency not take an enforcement action against
them for performance of the response action or payment of
response costs. The Agency has not been able to provide
individual owners of residential property with assurances of no
enforcement action outside the framework of a legal settlement,
and this policy does not alter EPA’s policy of not providing no
action assurances. . :

This guidance instead constitutes a general statement of
policy regarding the Agency’s exercise of enforcement discretion
with respect to owners of residential property located on a
Superfund site. The purpose of this policy is to continue the
Agency’s past practice and to provide guidance for Agency
enforcenent staff.

II. DEFINITION OF KEY TERMS

The following definitions are applicable for the limited
purposes of this policy, and do not represent the Agency’s
interpretation of these or any similar or related statutory terms
in any context other than this policy:

2 ynder section 107(a) (1) of CERCLA, a person is liable if
it is the owner or operator of a facility. 42 U.S.C. Section
9607(a) (1) . Under section 101(9)(B) of CERCLA, a facility is
defined to include "any site or area where a hazardous
substance...has...come to be located." 42 U.S.C. Section

9601(9) (B) .

3 The Agency has required owners of residential property to
provide access to the residential property in order to assess the
need for a response action or implement a response action, and to
otherwvise cooperate with cleanup activities.

¢ gee "Policy Against No Action Assurances," (November 15,
1984) .
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o The term "owner of residential property," means a
person, as defined under section 101(21) of CERCLA, who
owns residential property located on a Superfund gite,
and who uses or allows the use of the residential
property exclusively for residential purposes. The
term also includes owners who make improvements that
are consistent with residential use. Such term does
not include 1) any owner ‘who has conducted or permitted
the generation, transportation, storage, treatment or
handling of hazardous substances on the residential
property other than in quantities and uses typical of
residential uses; 2) any owner who disposes of
hazardous substances on the residential property
resulting in the taking of a response action; and 3)
any owner who acquires or develops the residential
property for cormercial use, or for any other use
inconsistent with residential use.

o The term "residential property,” refers to single
family residences of one-to-four dwelling units,
including accessory land, buildings or improvements
incidental to such dwellings which are exclusively for
residential use.

o The phrase "located on a Superfund site™ means
properties that are within an area designated for
investigation or study under CERCLA, listed as a
Superfund site on the National Priorities List, .
identified as the subject of planned or current removal
or remedial activities, where hazardous substances have
come to be located, or which are subject to or affected -
by a removal or remedial action.

1iI. STATEMENT OF POLICY

In implementing CERCLA, EPA may use enforcement discretion
in pursuing potentially responsible parties (PRPs) for
enforcement actions. It is within the Agency’s enforcement
discretion to identify appropriate PRPs to performz response
actions or pay response costs.6 .

In the exercise of its enforcement discretion, the Agency

S EpA notes that this definition of nresidential property”
is consistent with the designation for single fanily residences
under the National Housing Act, 12 U.S.C. Section 1701.

6 See generally, Heckler v. chaney, 470 U.S. 821 (1985);
U.S, v. Helen Krazer, et al, No. 89-4340 (D.N.J. February 8,

1991) .
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has determined that it will not require cwners of residential
property located on a Superfund site to perfora a response action
or pay response costs if the owner'’s activities are consistent
with this policy.7 Under this policy, EFA’s exercise of
enforcement discretion will extend to lessees of residential
proeperty provided that the lessees’ activities are consistent
with this policy. This policy also applies to persons who
acquire residential property through purchase, foreclosure, gift,
inheritance or other fora of acquisition, as long as those
persons’ activities after acquisition are consistent with this

policy.

This policy does not apply to an owner of residential
property who has undertaken activities leading to a release or
threat of release of hazardous substances, resulting in the
taking of a response action at the site.” In such situations,
the Agency would contemplate bringing an enforcement action
against the owner of the residential property to perferm a
response action or to pay response costs. 1In addition, if an
owner of residential property located on a Superfund site
develops or improves the property in a panner inconsistent with
residential use, or the developzent of the residential property
ljeads to a release or threat of release of hazardous substances
resulting in the taking of a response action at the site, then
the owner would not be within the scope of this policy. Also, if
an owner of residential property fails to provide the Agency with
access to the residential property located on a Superfund site to .
evaluate the need for a response action or to implezent a
response action, or fails to cozply with any other CERCLA
obligations, this policy would not apply.w

This exercise of enforcement discretion aéplies to owners of
residential property located on a Superfund site who purchased or

7 consistent with the Agency’s no action assurance policy
(see footnote 4), this policy does not require the Agency to make
prospective determinations of whether particular owners of

residential property meet the requirements of this policy.

. 1f the Agency has perfected a federal lien on the
residential property prior to the acquisition by the new owner,
this policy does not affect the status of that lien.

? The Agency’s experience has been that in general,
activities which are undertaken consistent with single family
residential use do not lead to 2 release or threat of a release
of hazardous substances, resulting in a response action being
taken at a site.

¥ gee Section IV of this policy for a further discussion
of other CERCLA obligatiens.

[
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sold the residential property in the past or who purchase or sell
the residential property after the issuance of this policy.
whether an owner of residential property has or had knowledge or.
reason toc know that contamination was present on the site at the
tipe of purchase or sale of the residential property will not
affect EPA’s exercise of enforcement discretion under this
policy.

This policy is not pased on, and has no effect on, the
defenses to liability available to an owner of residential
property, or any other person, under section 107 (b) of CERCLA.
This pelicy is neot related to the "innocent landowner defense"”
described in sections 107(b) (3) and 101(35) of CERCLA; it is
pased entirely on EPA’s enforcement discretion. Thus, the
ability of an owner of residential property to assert any defense
to liability is unaffected by this policy.

IV. OTHER CERCLA OBLIGATIONS

Although the Agency, in the exercise of its enforcenent
discretion, will not require owners of residential property to.
undertake or pay for response actions if the owners’ activities
are consistent with this policy, to penefit from this policy an
owner of residential property nust comply with other CERCLA

obligations.

To come within the scope of this policy, owners of
residential property must provide access to the residential -’
property when requested by EPA, or report information requested
by the Agency." In addition, owners of residential property
must cooperate with EPA and not interfere with any of the
Agency’s activities on the residential property taken to respond -
to the release or threat of release. Similarly, owners of
residential property must cooperate with and not interfere with
the activities of a state that is taking a response action under
a cooperative agreement with EPA pursuant to section 104(d) (1) of
CERCLA. Moreover, owners of residential property must comply
with institutional controls placed on their residential property
in order to facilitate performance of a response action and to
protect human health and the environment.

' The Agency has developed guidance which explains the
authorities and procedures by which EPA obtains access or
information. See OSWER Directive #9829.2, Eg;;x_ggg_ggn;igggg
Access under CERCLA (June 5, 1987). See also OSWER Directive

§9834.4-A, Guidance on Use and Enforcement of CERCLA Information
Requests and Administrative Subpoepas (August 25, 1988).

2 ynstitutional controls are conditions or limitations
comnonly placed on property by local or state authorities to
ensure that activities (e.g., excavation, construction or other
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Nothing in this policy is intended to affect any other
obligations required of owners of residential property or any
other:Person under CERCLA or other federal, state and local
jaws.'® EPA reserves its authority to obtain access and to
enjoin owners of residential property -from interfering with
response actions, and to seek recovery of response costs it
bringing such actions becomes necessary.

This policy dces not change the opportunities available to
owners of residential property located on a Superfund site to
participate in the response selection process. To the extent
such parties wish to receive individual notice of response
activities, EPA will provide individual notice of public
reetings, public comment pericds or other public participation
activities to owners of residential property which are on the
Agency’s community relations mailing 1ist.' The eligibility of
owners of residential property for Technical Assistance Grants
under CERCLA is also unaffected by this policy.

v. PURPOSE AND USE OF THIS GUIDANCE

This policy and any internal procedures adopted for its
implenentation are intended exclusively as guidance for employees
of the U.S. Environmental Protection Agency. This guidance does
not constitute rulemaking by the Agency and may not be relied
upon to create 2 right or a benefit, substantive or procedural,
enforceable at law or in equity, by any person. The Agency may

take action at variance with this guidance or its internal _-
implexenting procedures.

VI. FURTHER INFORMATION

.. For further information concerning this policy, please
contact Gary Worthman in the Office of Waste Programs Enforcement
at FTS (202) 382-5646, or patricia Mott in the Office of -
Enforcement at FIS (202) 245-3733.

similar activity) undertaken by the owner of residential property
do not exacerbate the conditions at the site, in some way

diminish the effectiveness of a remedy which has been or is being
implemented, or otherwise present a threat to human health or the

environment.

¥ For example, if the owner of residential property has
kxnowledge that a release has taken place on the residential
propetrty, the owner must notify appropriate authorities.

%  fpor each site the Community Relations Coordinatsr in e
each Region maintains a community relations mailing list.
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September 29, 1884

John P. DeViilars

Regional Administrator
USEPA-Region |

JFK Federal Building (RAA)
Boston, MA 02203

RE: Record of Decision L — -
-Coakley Municipal Landfii, Operable Unit 2
North Hampton, New Hampshire

Dear Mr. DeVillars:

‘ The New Hampshire Department of Environmentai Services has reviewed the
United States Environmentai Protection Agency's Record of Decision (ROD) for Operable

Unit 2 of the Coakley Municipal Landfill in North Hampton, NH. The ROD selects a
preferred remedy having the following components:

. Institutional controls (such as deed restriction) to prevent use of
contaminated groundwater;

. natural attenuation for the contaminated groundwater plume; and
. groundwater monitoring.
State of New Hampshire Remedlat Policy

New Hampshire groundwater managemsntpolicy. as implemented through Env-Ws
410, establishes standards, criteria and procedures to remediate sites with contaminated
groundwater. Under state regulations, remediation of such sites includes source removal,
containment or reatment; containmant of groundwater contamination within the limits of
a specified groundwater management zone (GMZ); restriction of groundwater use for
drinking water purposes within the GMZ; and reduction of groundwater contaminant levels
within the GMZ. If contamination migrates beyond the estabiished GMZ, an alternative
- remedial action plan must be prepared and more aggressive containment and treatment
of the contaminated plume may be raquired. Pursuant to state regulations, groundwater
use on properties within the GMZ must be restricted by easement or ownership, unless
alternate water has been made available.

AJR RESOURCES DIV. WASTE MANAGEMENT DIV, WATER RESOURCES DIV WATER SUPPLY & POLLUTION CONTROL DIV,
O) N0, M YT 6 Hacou Duwe &4 Mo. Maia Sovet 70 Rar QK .

Caller Box 2033 Corcord. N.H. 3730 P.0. 3ax 2008 Concord. N H. 033020095

Concord. N.H. 02302-2033 Tai. 803:37139C0 Concorc. N.H! 33022008 Td. 603.271.2503

Tel. 03-271-15°9 Fax 803-271-2488 Tel. 603-271-M406 Fax 603-27%-2:81

Fan $03.371:3%1 For 503.-1.6588
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Record of Decigion ' ==
Coakley Municipal Landtill, QU-2

North Hampton, New Hampshire

NHDES Letter of September 29, 1994

Page 2

The preferred remedy described in the ROD is generally consistent with the
approach that would be required under Env-Ws 410 and state policy. in complying with
ARARs, the preferred remedy will meet applicabie or relevant and appropriate state
requirements that pertain to the site.

State Concurrence

The New Hampshire Department of Environmentat Services, acting on behalf of
the State of New Hampshire, concurs with the preferred remedy described in the ROD.
The State assures that if the Superfund Trust Fund is used, the State will contribute its
statutorily required cost share, if State funds are availabie.

incerely,

N\ Lt 1&.;)..\1

Robert W. Vamey f_?§

Comissioner

- Danisi Coughin, P.E.. USEPA
Steve Cakler, USEPA
Philp J. OBrien, Ph.D., Direcior, NHDES-WMD
Cart W. Baxter, #.E.. NHDES-WMED
Taicot Hubbard, P.E., NHDES-WMEB
- Anne Renner, Esg., NHDoJ-AGO

™TmTar P.A2
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Introduction

This document is the Index to the Administrative Record
for the Coakley Landfill Operable Unit II - Management of
Migration National Priorities List (NPL) site. Section I of
the Index cites site-specific documents, and Section II cites
guidance documents used by EPA staff in selecting a response
action at the site.

The Administrative Record is available for public review
by appointment at the EPA Region I Records Center in Boston,
Massachusetts (telephone: 617-573-5729) and the North Hampton
Public Library, 235 Atlantic Avenue, North Hampton, New
Hampshire 03862. Questions concerning this Administrative

" Record should be addressed to the EPA Region I site manager.

The Administrative Record is required by the Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA).
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Coakley Landfill
Operable Unit II - Management of Migration
NPL Site Administrative Record
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ADMINISTRATIVE RECORD INDEX
for the

Coakley Landfill NPL Site
(0.U.II Management of Migration)

‘ 3.0 Remedial Investigation (RI)

3.2 Sampling and Analysis Data

Sampling and Analysis Data for the Remedial Investigation (RT)
may be reviewed, bv appointment only, at the FPA Region I Records

Center in Boston, Massachusetts.
3.4 Interim Deliverables

1. "sSampling and Analysis Plan/Quality Assurance
Project Plan (Revision 1)," CDM Federal Programs
Corporation (September 1991).

3.6 Remedial Investigation (RI) Reports

1. "Management of Migration Remedial Investigation
and Feasibility Study Report, Volume 1," CDM
Federal, (May 1994).

2. "Management of Migration Remedial Investigation
and Feasibility Study Report, Volume 2," CDM
Federal, (May 1994).

3. "Management of Migration Remedial Investigation
and Feasibility Study Report, Volume 3," CDM
Federal, (May 1994).

3.7 Work Plans and Progress Reports

1. "Revised Work Plan - Volume 1 - Technical Scope of
Work," CDM Federal Programs Corporation (June
1991).

3.9 Health Assessments
1. "Health Assessment Addendum for Coakley Landfill,"
U.S. Public Health Service Agency for Toxic
’ ‘ Substances and Disease Registry (ATSDR) (March 23,
~ 1992).
4.0 Feasibility Study (FS)
4.9 Proposed Plan

. 1. Proposed Plan "EPA Proposes Cleanup Plan for the
- Coakley Landfill Site (May 1994).



5.0 Record of Decision

5.3 Responsiveness Summaries

1.

Cross Reference: Responsiveness Summary is
Appendix "C" of the Record of Decision [Filed
and cited as entry number 1 in 5.4 (ROD)].

The following citations indicate written comments
received by EPA Region I during the formal comment
periocd:

2.

Comments Dated June 1994 from Lillian E.
Wylie, North Hampton, NH resident on the May
1994 Proposed Plan, "EPA Proposes Cleanup
Plan for the Coakley Landfill Site".

Comments Dated June 22, 1994 from Elmer M.
Sewall, Greenland, NH resident on the May
1994 Proposed Plan, "EPA Proposes Cleanup
Plan for the Coakley Landfill Site".

Comments Dated June 27, 1994 from Joseph F.
Fitzgerald , North Hampton, NH resident on
the May 1994 Proposed Plan, "EPA Proposes
Cleanup Plan for the Coakley Landfill Site".

Comments Dated July 30, 1994 from Robert
Tibbetts, Janet Tibbetts, Katie Tibbetts and
Matthew Tibbetts, Middletown, CT residents on
the May 1994 Proposed Plan, "EPA Proposes
Cleanup Plan for the Coakley Landfill Site".

5.4 Record of Decision (ROD)

1.

Record of Decision, EPA Region I
(September 30, 1990)



13.0 Community Relations
13.1 Correspondence

1. Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Steven J.
Calder, EPA Region I (April 19, 1991). Concerning
attached correspondence:

A. Letter from Stanley W. Knowles to Keith W.
Bossung, Hampton Water Works (February 27,
1991).

B. Letter from Jeffrey S. Knowles to Keith W.
Bossung, Hampton Water Works (March 9, 199%91)
with attached map.

c. Letter from Arline Deschenes to Henry B.
Fuller (March 10, 1991).

D. Letter from Henry B. Fuller to Rene
Pelletier, New Hampshire Department of
Environmental Services (April 14, 1991) with
attached news clipping.

E. Letter from Henry B. Fuller to William H.
Zeliff Jr., U.S. House of Representatives
(April 15, 1991) with attached citizens
petition and news clippings.

2. Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Steven J.
Calder, EPA Region I(September 13, 1991).
Concerning transmittal of correspondence regarding
the proposed Hobbs Well.

3. Letter from Steven J. Calder, EPA Region I to John
H. Hoar, Camp, Dresser & McKee Inc. (September 23,
1991). Concerning attached correspondence:

A. Letter from Keith W. Bossung, Hampton
Water Works to Edward J. Schmidt, New
Hampshire Department of Environmental
Services (August 5, 1991) with attached
review of assessment report.

B. Letter from Richard P. Crowley Jr., Town
of North Hampton to Robert W. Varney, New
Hampshire Department of Environmental
Services (August 8, 1991).

c. Letter from Robert W. Mann, New Hampshire
Department of Environmental Services to
Lillian E. Wylie (August 12, 1991) with
attached Letter from Lillian E. Wylie
(July 19, 1991). _

D. Letter from Keith W. Bossung, Hampton
Water Works to Robert W. Varney, New
Hampshire Department of Environmental
Services (September 5, 1991).




13.1 Correspondence (cont’d.)

4.

Letter from Steven J. Calder, EPA Region I to

Richard P. Crowley Jr., Town of North Hampton

(December 4, 1991). Concerning attached

correspondence:

A. Letter from Steven J. Calder, EPA Region I to
Robert W. Mann, New Hampshire Department of
Environmental Services (July 29, 1991).

‘B. Letter from Steven J. Calder, EPA Region I to

Robert W. Mann, New Hampshire Department of
Environmental Services (December 4, 1991).
Letter from Stuart M. Leiderman to Steven J. Calder,
EPA Region I (December 13, 1991). Concerning meeting
to discuss water-quality testing at the site and
request for clarification of EPA’s cleanup plan.

Attachments associated with entry number 6 may be reviewed,

by appointment only, at the EPA Reagion I Records Center in
Boston, Massachusetts.

6.

10.

11.
12.

Letter from Steven J. Calder, EPA Region I to Stuart M.

Leiderman (December 26, 1991) with attached EPA

guidance documents. Concerning response to residents’

questions regarding EPA’s cleanup plan.

Letter from Stuart M. Leiderman to Steven J. Calder,

EPA Region I (March 2, 1991). Concerning unaddressed

items of concern to residents.

Letter from Stuart M. Leiderman to Steven J. Calder,

EPA Region I (March 12, 1991). Concerning additional

items of concern to residents with attached:

A. Cost List Wylie Family - 16 Years 1975-1991
(December 15, 1991).

B. Page 24, Homes & Land of The Seacoast, Volume XII
Number 12.

Letter from Concerned Citizens of Lafayette Terrace to

Steven J. Calder, EPA Region I (March 30, 1992).

Concerning false claims. by Lillian E. Wylie of COAST

(Citizens Organized Against Seacoast Toxics).

Letter from Lillian E. Wylie, COAST to Steven J.

Calder, EPA Region I (May 26, 1992). Concerning log-in

procedures for EPA contractors.

COAST Newsletter for May 1992.

Memorandum from Louise A. House, U.S. Department of

Health & Human Services Agency for Toxic Substances and

Disease Registry to Greg Ulrisch (June 11, 1992).

Concerning transmittal of tape cassette used during the

March 23, 1992 meeting with COAST.
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13.1 Correspondence (cont’d)

Letters to Residents Regarding Sample Results

13.
14.
15.
16.
7.
18.
19.
20.
21.
22.
23.

24.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Elliot Burritt
(March 10, 1992). Concerning results of well-water
analysis.’

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Norman-Corporon
(March 10, 1992). Concerning results of well-water
analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Mike Cresta
(March 10, 1992). Concerning results of well-water
analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Karen Dufour,
Seacoast Mental Health Center (March 10, 1992).
Concerning results of well-water analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Envircnmental Services to Henry Fuller
(March 10, 1992). Concerning results of well-water
analysis.

letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Bruce Harris
(March 10, 1992). Concerning results of well-water
analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Carol Hyatt
(March 10, 1992). Concerning results of well-water
analysis. :
Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Jody Nordstrom
(March 10, 1992). Concerning results of well-water
analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Mr. Robinson,
Arcway Welding (March 10, 1992). Concerning results of
well-water analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to David Sewall
(March 10, 1992). Concerning results of well-water
analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Dr. Sewall
(March 10, 1992). Concerning results of well-water
analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Bernard
Thibault (March 10, 1992). Concerning results of
well-water analysis (sample 3198632).



13.1 Correspondence (cont’d)

13.3

25.

26.

27.

28.

News

News

lLetter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Bernard
Thibault (March 10, 1992). Concerning results of
well-water analys;s (sample #198633).

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Jim Tucker and
Harold Wilkins, Dexter Shoe (March 10, 1992).
Concerning results of well-water analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Walter Wilhelm,
Pine Haven Motel (March 10, 1992). Concerning results
of well-water analysis.

Letter from Michael J. Robinette, New Hampshire
Department of Environmental Services to Ben Young
(March 10, 1992). Concerning results of well-water
analysis. '

Clippings/Press Releases

Clippings

1. "Water Firm Gives Up On Well Next To Waste Site,"
December 10.

Press Releases

13.4

2. "Environmental News - EPA Issues Plan, Announces
Public Meetings to Address Contaminated
Groundwater Moving from Coakley Landfill," EPA
Region I (May 23, 1994).

3. "Environmental News - EPA Announces Public Meeting

* to Discuss the Status of Work at the Coakley
Landfill Superfund Site in North Hampton, New
Hampshire," EPA Region I (February 19, 1992).

Public Meetings

1. Notice of Public Meeting with State of New
Hampshire (July 9, 1991).

2. Attendance List, Informal Community Meeting, ‘EPA
Region I(May 26, 1992).
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14.0 Congressional Relations
14.1 Correspondence

1. Letter from William H. Zeliff Jr., U.S. House of
Representatives to Julie Belaga, EPA Region I
(April 19, 1991). Concerning attached
correspondence from constituents:

A. Letter from Richard P. Crowley Jr., Town of
North Hampton to William H. Zeliff Jr., U.S.

: House of Representatives(March 30, 1991).

B. Letter from Robert W. Mann, New Hampshire
Department of Environmental Services to Board
of Selectmen, Town of North Hampton (April 8,
1991).

c. Letter from Henry B. Fuller to William H.
Zeliff Jr., U.S. House of Representatives
(April 15, 1991) with attached news
clippings.

2. Letter from Paul Keough for Julie Belaga, EPA
Region I to William H. 2Zeliff Jr., U.S. House of
Representatives (May 24, 1991). Concerning
potential contamination of the proposed Hobbs

. Well.

3. . Letter from Bob Smith, U.S. Senate to Julie
Belaga, EPA Region I (December 5, 1991).
Concerning potential contamination of the proposed

. Hobbs Well. .

4. Letter from Julie Belaga, EPA Region I to William
H. Zeliff Jr., U.S. House of Representatives
(August 4, 1992). Concerning agenda of August 3,
1992 meeting with PRPs to explain terms of the
Superfund settlement process.

5. Letter from Gregory M. Kennan, EPA Region I to Pam
Murphy, Office of William H. Zeliff Jr., U.S.
House of Representatives (August 7, 1992).
Concerning responses to questions asked at the
August 5, 1992 meeting.

17.0.Site Management Records

17.7 Reference Documents

Reference documents may be reviewed, by appointment only, at
the EPA Region I Records Center in Boston, Massachusetts.
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