II.

SITE CONDITIONS AND BACKGROUND

A.

Site Description

1.

Removal site evaluation

A removal site evaluation, completed in June 2016 by the RPM in accordance with the NCP, 40
C.F.R. § 300.410, identified a release and threatened release of hazardous substances from
groundwater in two basement sumps of a single-family residence on the Site (“Residence”). The
Residence contains three stories and is located in the western portion of the region where
releases historically occurred (referenced herein as “Former Source Area”), at latitude
40.544241° north and longitude 075.128750° west (Attachment A, Figure 1). Several former
sources are located near and up gradient of the Residence (Attachment A, Figure 2). The
basement foundation of the Residence is believed to be at least 200 years old, and appears to
have been originally designed for use as a root cellar. The first floor has been extended beyond
the footprint of the basement in all directions. The basement is not regularly accessed or used as
a living space and is accessible only through floor doors located in the Residence’s interior. The
basement dimensions are approximately 20 feet wide by 20 feet deep by 4.5 feet high. The
foundation is composed of poorly mortared cut stone walls and a more recently poured concrete
floor. The two concrete sumps are located in the north and south corners of the basement. A
spring enters at the west corner and is connected to the south sump via a shallow channel located
along the southwest wall of the basement. The sumps and channel are uncovered. The water
table is close to the ground surface. Groundwater is continually present in the sumps, and during
wet periods, may accumulate as high as two feet above the floor if not pumped, as evidenced by
high-water markings on the walls. An in-line exhaust fan that discharges to the outside of the
Residence through 4-inch polyvinyl chloride (“PVC”) piping is present. Basement features are
presented on Figure 3 in Attachment A.
Trichloroethene (“TCE”) is part of a group of compounds known as volatile organic compounds
(“VOCs”) and is a hazardous substance as defined by Section 101(14) of CERCLA. TCE is the
most prevalent hazardous substance at the Site and is the contaminant of concern causing an
unacceptable risk to human health in the indoor air of the Residence. Indoor air samples
collected in March 2016 during the removal site evaluation in the living space indicated TCE
was present at concentrations as high as 3.5 micrograms per cubic meter (“µg/m³”) on the first
floor and 3.6 µg/m³ on the second floor. These concentrations are above the current EPA Region
III risk management benchmark for TCE in indoor air of 2.0 µg/m³. In addition, TCE was
present at a concentration of 79 µg/m³ in basement air and 2,200 micrograms per liter (“µg/L”)
in water in one of the two basement sumps. The exhaust fan was operational at the time of
sampling. Prior to installation of the fan in 2013, TCE was found at concentrations as high as
200 µg/m³ in indoor air and 1,200 µg/m³ in basement air.
2.

Physical Location

The Site consists of approximately 124 acres of land (Bucks County Parcel Nos. 03-003-026 and
03-002-007) owned by a private entity, Boarhead Corporation, and is located southwest of the
intersection of Lonely Cottage Road with Birch Road and Friendship Lane. Access to the Site
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by vehicle is obtained solely through an unpaved road located an estimated 2,000 feet south of
the intersection of Lonely Cottage Road and Bridgton Hill Road. Most of the Site is forested,
and the surrounding area is comprised primarily of residential, rural properties.
3.

Site Characteristics

The majority of the Site is comprised of uplands and wooded wetlands. Permanent and
ephemeral wetlands are common on the lower elevation eastern and northern portions of the Site.
Except for about 20 acres that were cleared in the center of the Site, the uplands are forested.
The majority of the Former Source Area is within the cleared area. Infiltration rates are low and
ponded water is common on the ground surface after precipitation events. The potentiometric
surface and competent bedrock is found close to the surface. The uppermost portion of bedrock
is a relatively high transmissive zone in the underlying aquifer. The soils overlying bedrock are
predominantly comprised of clay and generally act as a semi-confining layer to the aquifer. EPA
believes that the basement floor of the Residence was constructed on or in very close proximity
to bedrock.
4.

Release or Threatened Release of a Hazardous Substance into the Environment

Sources of Hazardous Substances at the Site
The source of hazardous substances in indoor air of the Residence is TCE-contaminated
groundwater located beneath the Residence which seeps into the basement and is present in
basement sumps. Hazardous substances were released to the environment from improper storage
or handling of drums, tanker trucks, or other containers at the Site.
Types and Concentrations of Hazardous Substances Present
Hazardous substances detected in sumps, basement air, and indoor air above screening levels
include but are not limited to TCE, 1,1,1-TCA, cis-1,2-DCE, PCE, benzene and vinyl chloride.
However, the risks requiring an immediate response are solely due to the presence of TCE in
indoor air. Samples collected in March 2016 indicated that TCE was present in the Residence at
maximum concentrations of 2,200 µg/L in groundwater in the northern sump, 79 µg/m³ in
basement air, and 3.6 µg/m³ in indoor air. The exhaust fan, which was installed in 2013, was
operating as designed at the time of sampling. Samples collected as part of earlier removal site
evaluations prior to installation of the fan identified TCE present at maximum concentrations of
3,300 µg/L in groundwater in the northern sump, 1,200 µg/m³ in basement air, and 200 µg/m³ in
indoor air.
Description of Release into the Environment
EPA has determined that the release of TCE into indoor air of the Residence is primarily due to
direct volatilization of TCE-contaminated groundwater which seeps into the basement and is
permanently present in basement sumps. Liquids containing TCE and other VOCs were
contained in buried drums and released to the ground surface throughout the Former Source
Area. The TCE migrated into groundwater thereby contaminating the local aquifer, including
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the portions of the aquifer adjacent to and under the Residence. The TCE-contaminated
groundwater enters the basement through a spring and the sumps, and then volatilizes from
groundwater into basement air. Subsequently, the TCE accumulates in the basement air and
migrates upward through cracks in the floor, abandoned utility pathways, or other openings and
into the living space on the first and second floors of the Residence. Volatilization and upward
migration of TCE from groundwater underlying the Residence but not in the sumps may also
contribute to the concentrations found in the living space. However, the direct volatilization of
TCE from water in sumps appears to be the primary cause of the high concentrations found in
basement air and subsequently, the indoor air of the living space.
5.

NPL Status

The Site was promulgated to the NPL on March 31, 1989. The Remedy was selected in a Record
of Decision (“ROD”) dated November 18, 1998 and modified in an Explanation of Significant
Differences (“ESD”) dated April 15, 2009. The principal component of the Remedy is a network
of wells and a subsurface trench that permit the capture and extraction of contaminated
groundwater. The extracted groundwater is subjected to multiple on-Site treatment processes
before being discharged to surface water. All extraction wells and the trench are located down
gradient of the Residence. The Remedy will not address the concentrations of hazardous
substances in indoor air in the short term. The removal action proposed in this Action
Memorandum is consistent with the Remedy and is not expected to impede any future
investigations or remedial actions.
B.

Other Actions to Date

Actions Not Related to Vapor Intrusion in the Residence
In addition to response actions conducted as part of implementing the Remedy, several removal
actions have been performed at the Site. On February 26, 1992, EPA Region III approved an
Action Memorandum for a time-critical removal action to address sources found in the Former
Source Area. Between June 1992 and June 1993, EPA excavated and disposed off-site over
2,250 drums and staged tanker trucks containing hazardous waste. EPA also excavated and
staged on-site approximately 60 drums containing radioactive materials (beryllium and thorium
compounds). EPA approved exemptions from the $2,000,000 and 12-month statutory limits for
these removal actions on September 4, 1992 and May 26, 1993, respectively.
On December 11, 1992, EPA Region III issued an Administrative Order on Consent (“AOC”) to
General Ceramics, Inc. for the performance of a time-critical removal action that was limited to
the off-site transport and disposal of the drums containing radioactive materials that were
excavated and staged by EPA. The removal action was completed in 1993.
On April 18, 1994, EPA Region III approved an Action Memorandum for a non-time critical
removal action, which EPA conducted in 1995 and 1996 primarily to initiate the construction of
a groundwater extraction and treatment system.
On November 18, 1998, EPA Region III issued the ROD, which primarily required the
excavation and removal of buried sources and adjacent soils that were visibly contaminated,
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collection and ex-situ, on-site treatment of contaminated groundwater, residential filtration of
several local potable wells, and long-term groundwater monitoring. Performance of the remedial
action related to contaminated soil and sources is complete; groundwater components of the
remedy are on-going. The ROD did not address vapor intrusion, as this phenomenon was
unknown to EPA at the time.
Soon after issuing the ROD, EPA divided the Remedy into two administrative parts, or operable
units (“OUs”), and began oversight of the work by two groups of potentially responsible parties
(“PRPs”). The PRP groups entered separate consent decrees with the United States to perform
the remedial action. OU-1 primarily involves the collection and on-site treatment of
contaminated groundwater and maintenance and monitoring of residential point-of-use treatment
units installed on local private wells. Work at OU-1 is on-going. OU-2 focused on the removal
of sources and source material not addressed as part of previous removal actions. The removal
of sources and source material for OU-2 is complete.
On April 15, 2009, EPA Region III issued an Explanation of Significant Differences (“ESD”)
that modified the groundwater performance standard for arsenic and added vinyl chloride as a
contaminant of concern (“COC”) with a performance standard of 2 µg/L.
Actions Related to Vapor Intrusion in the Residence
On May 28, 2009, an EPA Region III On-Scene Coordinator (“OSC”) issued a Special Bulletin
and initiated an EPA-lead emergency removal action to reduce the high concentrations of TCE in
indoor air at the Residence to less than 10 µg/m³. The OSC temporarily installed and maintained
portable granular activated carbon (“GAC”) units inside the Residence to mitigate TCE in indoor
air. The OSC also conducted periodic air and sump water sampling. In 2011, the PRPs
performing the remedial action voluntarily took additional measures, while the EPA-lead action
was on-going. The PRPs’ voluntary measures included cleaning sediment out of the sumps and
trench, placing non-air tight rubber matting over the sumps and trench, installing a new pump in
one sump, replacing the pump in another sump, and connecting the combined sump discharge to
the groundwater treatment facility via underground piping. Collectively, the voluntary measures
reduced TCE concentrations in air of the living space to 65 µg/m³ or less and in basement air to
510 µg/m³ or less. TCE was present in a sample collected from groundwater within the northern
sump at a concentration of 3,300 µg/L.
In or about July 2013, Boarhead Corporation, unilaterally and without notice to EPA, installed a
basement exhaust system comprising an in-line fan and 4-inch polyvinyl chloride (“PVC”) pipe,
which continually vents basement air to the outside of the Residence. After installation of the
exhaust system, the OSC performed two rounds of sampling, in December 2013 and April 2014.
The sampling results indicated that concentrations of TCE in the air of the living space were
reduced to 6.4 µg/m³ or less, below the 10 µg/m³ goal established in the Special Bulletin. TCE
was present in the northern sump at a concentration of 1,900 µg/L. No basement air samples
were collected. The action was completed by the OSC in September 2014.
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C.

State and Local Authorities’ Role

For performance of the on-going remedial action, EPA is the lead agency at the Site and the
Pennsylvania Department of Environmental Protection (“PADEP”) is the support agency. EPA
and PADEP have maintained those roles during the removal site evaluation and are expected to
maintain those roles during the removal action. County or local municipal authorities do not
have a role in response actions. EPA, State, and local response roles are not anticipated to
change during performance of the removal action.
III.

THREATS TO PUBLIC HEALTH OR WELFARE OR ENVIRONMENT

Section 300.415 of the NCP, 40 C.F.R. § 300.415, identifies factors to be considered in
determining the appropriateness of a removal action. Paragraphs (b)(2)(i), (v), and (viii) apply to
the need for a response at the Site as described below:
§ 300.415(b)(2)(i)

“Actual or potential exposure to nearby human populations, animals,
or the food chain from hazardous substances or pollutants and
contaminants”

The current EPA Region III risk management guideline for TCE established that concentrations
in excess of 2.0 µg/m³ in indoor air of a residential structure may pose an unacceptable shortterm non-cancer risk to human health for certain populations. Specifically, the population of
immediate concern at the Site is women of child-bearing years. The RPM has observed, on
numerous occasions, women of child-bearing years visiting and living at the Residence. Data
from the March 2016 sampling event, conducted with the ventilation fan and sumps operating,
indicate concentrations of TCE in indoor air in the living space of the Residence were as high as
3.6 µg/m³. The TCE concentrations during the removal site evaluation were 79 µg/m³ in
basement air and 2,200 µg/L in the groundwater present in the northern sump. Though
ventilation and other response actions taken to date have reduced the concentrations in indoor air
and basement air, indoor air concentrations of TCE continue to exceed the EPA Region III risk
management benchmark. Contaminated groundwater in the basement sumps will continue to
serve as a source of TCE in indoor air. If the existing controls fail to continue to operate, the
indoor air concentrations of TCE are likely to immediately rise to levels observed in 2009
(200 µg/m³) or 2013 (65 µg/m³). Finally, the direct source of the vapors within the Residence,
i.e., TCE-contaminated groundwater in the sumps, has not been addressed in prior removal
actions and will not be addressed in the short-term as part of the Remedy. It is anticipated that
groundwater concentrations in the sumps will remain high and continue to serve as a source of
TCE being released to air within the Residence.
§ 300.415(b)(2)(v)

“Weather conditions that may cause hazardous substances or
pollutants or contaminants to migrate or be released”

VOC-contaminated groundwater enters the basement through a spring and one or both sumps
and is present year-round in the sumps. Under normal weather conditions, the basement floor is
damp although free of sediment and standing water. However, staining present on the walls
suggests that groundwater has infiltrated the basement in the past. Periods of seasonally high
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precipitation may pose an increased threat to residents from the additional volume of
groundwater containing high concentrations of TCE and other hazardous substances that can
accumulate in the basement and subsequently volatilize to indoor air.
§ 300.415(b)(2)(viii) “Other situations or factors that may pose threats to public health or
welfare of the United States or the environment”
The Residence is located within the Former Source Area. Four removed sources, including three
caches of deteriorated drums and one area of TCE-contaminated soil which contained
concentrations of TCE as high as 7,800 micrograms per kilogram (“µg/kg”), were located under
or up gradient and within 120 feet of the Residence. While these sources have been removed,
groundwater under and near the Residence remains contaminated. While EPA anticipates that
the selected remedy for OU-1, groundwater extraction and treatment, will address VOCcontaminated groundwater at the Site in the long-term, it will not address groundwater
contamination near the Residence in the short-term. TCE concentrations in groundwater have
ranged from 1,900 µg/L to 3,300 µg/L in the northern sump and in the southern sump have
ranged from 350 µg/L to 690 µg/L. High concentrations of TCE in groundwater present in
uncovered basement sumps is, and will continue to be, a constant source of high TCE vapor
concentrations that present an on-going hazard to occupants of the on-site Residence.
IV.

ENDANGERMENT DETERMINATION

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

PROPOSED ACTIONS AND ESTIMATED COSTS

The actions proposed in this Funding Request are intended to modify infrastructure (e.g., sump
covers and vent piping) to minimize and control migration of vapor-phase hazardous substances,
particularly TCE, within the Residence at the Site. The actions will not reduce the
concentrations of TCE in groundwater in the sumps but, in combination with the past
engineering measures, are expected to mitigate the high concentrations of TCE in the basement
air and, subsequently, indoor air of the living space. Post-removal site controls (“PRSCs”) will
be necessary to ensure proper operation and maintenance of the system.
A.

Proposed Actions

1.

Proposed Action Description

The proposed actions are:
1.

Mobilize/demobilize personnel and equipment.
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2.

2.

Upgrade the exhaust fan to increase the rate of outward air flow as much as
practicable.

3.

Modify the exhaust system piping to ensure supports and lateral runs are
appropriately installed.

4.

Extend the exhaust system piping to discharge above the highest occupied floor.

5.

Create air-tight sealing of the sumps, spring, and drain/channel between the spring
and south sump to eliminate the direct volatilization of standing water into
basement air.

6.

Install fully submersible pumps or modify existing pumps to the lowest practical
point within each sump located in the basement.

7.

Seal large openings between the portion of the basement containing the sumps
and adjacent crawl spaces.

8.

Apply spray foam or similar product to the bottom of the subfloor between
overhead joists in the basement to eliminate cracks through which vapors can
migrate upward.

9.

Install temporary measures, as necessary, to reduce TCE concentrations in the
living space when the interior basement floor doors are open during construction
activities.

10.

Perform air sampling no sooner than 21 days after all construction upgrades are
complete to ensure indoor air concentrations of TCE are less than the EPA Region
III risk management benchmark of 2.0 µg/m³.

11.

Create photo documentation of initial and post-construction conditions, and any
other critical steps or interim measures.

12.

Conduct continued removal site evaluation and sampling and/or analytical
activities necessary to support the removal action

Contribution to Remedial Performance

The proposed Removal Action is not expected to be inconsistent with or hinder the Remedy and
will contribute to the efficient performance of any future remedial action. Remedial actions
selected in the ROD did not address the intrusion of VOCs such as TCE into structures. The
proposed Removal Action will address ongoing releases of hazardous substances into the
Residence. Implementation of the proposed Removal Action will eliminate the need for or
reduce the scope and cost of any future remedial action.
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3.

Compliance with Applicable or Relevant and Appropriate Requirements
(“ARARs”)

The Removal Action will attain applicable or relevant and appropriate requirements (“ARARs”)
to the extent practicable given the exigencies of the situation. The RPM requested that PADEP
provide any potential ARARs in an electronic message dated May 7, 2018. No chemical-specific
ARARs exist for TCE that are applicable to the vapor intrusion pathway. Potential ARARs for
this Removal Action may include federal Clean Air Act standards or Pennsylvania radon
mitigation protocols. Discussion of these potential ARARs in this document does not constitute
a determination by EPA that such requirements are in fact ARARs for the Removal Action. To
the extent that these and other regulations pertain to the scope of this action, EPA will comply
with additional requirements to the extent practicable given the exigencies of the situation.
4.

Estimated Costs

The proposed distribution of funding, all of which is to be derived from the Site Special Account,
is as follows:
Extramural Costs

Total

Site Special Account Costs:
(ERRS and SERAS contractors and subcontractors)

$21,940

Extramural Costs Contingency (20%)

$ 4,400

Total Removal Action Project Ceiling

$26,340

As of May 9, 2018, the Site Special Account had a balance of $72,886.62. There are no
restrictions on the use of Site Special Account funding for Site-related activities. No funding is
requested from the Regional Removal Allowance.
5.

Project Schedule

The work outlined in this Action Memorandum is expected to take 2 to 4 days to complete, and
is expected to begin in June 2018.

VI.

EXPECTED CHANGE IN SITUATION SHOULD ACTION BE DELAYED OR
NOT TAKEN

If no action is taken or the action to address high concentrations of TCE in the basement and
indoor air as described in this Action Memorandum is delayed, TCE will continue to be released
from highly contaminated groundwater in the open-air sumps and present an imminent and
substantial endangerment to the public health or welfare or the environment.
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VII.

OUTSTANDING POLICY ISSUES

No policy issues pertaining to the Site exist or are suspected to exist.
VIII. ENFORCEMENT
The PRPs at the Site are known. Prior to preparation of this Action Memorandum, EPA
attempted to implement this response action through an Administrative Settlement Agreement
and Order on Consent (“ASAOC”). All PRPs declined to perform the response action as
outlined in the ASAOC.
The total EPA costs for this removal action based on full-cost accounting practices that will be
eligible for cost recovery are estimated to be $26,340 1.

1

Direct Costs include direct extramural costs and direct intramural costs. Indirect costs are calculated based on an
estimated indirect cost rate expressed as a percentage of site-specific direct costs, consistent with the full cost
accounting methodology effective October 2, 2000. These estimates do not include pre-judgment interest, do not
take into account other enforcement costs, including Department of Justice costs, and may be adjusted during the
course of a removal action. The estimates are for illustrative purposes only and their use is not intended to create any
rights for responsible parties. Neither the lack of a total cost estimate nor deviation of actual total costs from this
estimate will affect the United States’ right to cost recovery.
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