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RECORD OF DECISION 
BAGHURST DRIVE SUPERFUND SITE 
 
DECLARATION 
 
Site Name and Location 
 
Baghurst Drive Superfund Site 
Upper Salford Township, Montgomery County, Pennsylvania 
CERCLIS ID Number PAN000306939  
 
Statement of Basis and Purpose 
 
This decision document presents the Selected Remedy for the Baghurst Drive Superfund Site (Site) 
located in Upper Salford Township, Montgomery County, Pennsylvania (see Figure 1). The Selected 
Remedy was chosen in accordance with the requirements of the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. §§ 9601 et seq., 
and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 C.F.R. Part 300. 
This decision document explains the factual and legal basis for choosing the Selected Remedy.  
 
This decision document is based on the Administrative Record (AR) file for the Site, which was 
developed in accordance with Section 113 (k) of CERCLA (42 U.S.C. § 9613(k)). This AR file is 
available for review online at https://semspub.epa.gov/src/collection/03/AR63703, at the U.S. 
Environmental Protection Agency Region (EPA) III Records Center in Philadelphia, Pennsylvania, and 
at the Indian Valley Public Library. The AR file index (Appendix A) identifies each document contained 
in the AR file upon which the selection of the remedy is based.   
 
The Pennsylvania Department of Environmental Protection (PADEP) concurred with the Selected 
Remedy in a letter dated May 11, 2022, Appendix D. 
 
Assessment of the Site 
 
The Selected Remedy in this Record of Decision (ROD) is necessary to protect the public health or 
welfare or the environment from actual or threatened releases of hazardous substances into the 
environment. 
 
Description of the Selected Remedy 
 
The Selected Remedy in this ROD will address contaminated sub-surface soil and groundwater at the 
Site. The goal of the Selected Remedy is to prevent future potential human exposure to volatile organic 
compounds (VOCs) in the groundwater, soil, and soil gas and to prevent future release of VOCs to the 
environment from the impacted soil that would result in groundwater contamination in excess of the 
cleanup standards.  
 
EPA, with assistance from its contractor, Tetra Tech, completed a Remedial Investigation (RI) in 2019. 
A Feasibility Study (FS) was completed in December 2020. The RI/FS identified unacceptable risk 
associated with exposure to contaminants of concern (COCs) in sub-surface soil and groundwater. The 

https://semspub.epa.gov/src/collection/03/AR63703
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Selected Remedy in this ROD addresses the threat from contaminated sub-surface soil and groundwater 
at the Site. The major components of the Selected Remedy are: 
 

• In Situ Thermal Remediation (ISTR) to treat sub-surface soils and groundwater; 
 

• In Situ Chemical Oxidation (ISCO) to treat groundwater hot-spot areas; 
 

• Groundwater and vapor intrusion monitoring; and 
 

• Institutional Controls (ICs) to prohibit the installation of new groundwater wells at the Site, to 
prevent disturbance of any component of the Remedial Action, and to require that new structures 
intended for human use or occupancy at the Site receive prior written approval from EPA, in 
consultation with PADEP, to ensure that any necessary vapor intrusion (VI) mitigation measures 
are included in this construction. 

 
The estimated present worth cost of the Selected Remedial Action is $6,362,000. 
 
Statutory Determinations 
 
The Selected Remedy is protective of human health and the environment, complies with Federal and 
State requirements that are applicable or relevant and appropriate to the remedial action (ARARs), is 
cost-effective, and utilizes permanent solutions and alternative treatment technologies to the maximum 
extent practicable. 
 
The Selected Remedy will meet the statutory preference for treatment as a principal element. This 
remedy utilizes permanent solutions to the maximum extent practicable by treating soil and groundwater 
that exceed established cleanup levels. 
   
Because the Selected Remedy will result in hazardous substances remaining at the Site above levels that 
allow for unlimited use and unrestricted exposure (UU/UE) until performance standards are met, a 
policy review will be conducted every five years after initiation of the remedial action to ensure that the 
Selected Remedy is protective of human health and the environment pursuant to CERCLA Section 
121(c) and 40 C.F.R. § 300.430(f)(4)(ii). 
 
Data Certification Checklist 
 
The following information is included in the Decision Summary of this ROD. Additional information 
can be found in the AR file for this remedial action. 
 

ROD CERTIFICATION CHECKLIST 
Information Location/Page Number 
Chemicals of Concern  Section 5, pages 12-16; Section 7, 

page 17 
Baseline risk Section 7, page 16 
Clean-up levels established for Chemicals of 
Concern 

Section 7, page 17; Table 1, page 
19 

Current and reasonably anticipated future land use Section 6, page 16 
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assumptions 
Potential future land and groundwater use that will 
be available at the Site as a result of the 
implementation of the Selected Remedy

Section 11, page 32

Estimated Selected Remedy cost Section 9, page 26; Section 11, 
page 33

Key factors that led to selecting the remedy Section 11, page 30

 
 
 
____________________________   
Paul Leonard, Director    
Superfund and Emergency Management Division 
EPA Region III
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1.0 SITE NAME, LOCATION AND DESCRIPTION 
 
The Baghurst Drive Superfund Site (Site) is located within the northwestern portion of Upper Salford 
Township, Montgomery County, Pennsylvania (Figure 1). The geographic coordinates of the Site are 
40º17’ 58.14” (40.299483) north latitude and 75º27’ 18.48” (75.455133) west longitude, as measured at 
the intersection of Hendricks Road and Baghurst Drive. The Site includes real property located at 1926 
Hendricks Road (the Farm property) and an adjacent parcel of real property located at 2110 Hendricks 
Road, just northwest of the Farm property (together referred to as the Hendricks Road properties), the 
Baghurst Drive residential community to the south of the Farm property (Figure 2), and the areal extent 
of a contaminated groundwater plume emanating from the Hendricks Road properties. The Farm 
property was formerly used for agricultural purposes and consists of nearly 52 acres adjacent to the 
Perkiomen Creek. The Farm property may also have been used for waste disposal by a former owner.  
 
2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 
 
In 1999, a newly installed residential well at one of the homes in the Baghurst Drive residential 
community was sampled per Montgomery County Health Department (MCHD) (now known as the 
Montgomery County Office of Public Health) requirements for obtaining a potable use permit. The 
analytical results included concentrations of 1,1,1-trichloroethane (1,1,1-TCA) greater than the 
maximum contaminant level (MCL) permitted for this contaminant under the Federal Safe Drinking 
Water Act. Based on this result, MCHD sampled several neighboring private wells between June and 
October 1999 and determined that most were also contaminated with multiple volatile organic 
compounds (VOCs) at levels that exceeded the applicable MCLs. Additional residential wells were 
subsequently sampled and found to be similarly contaminated. MCHD then requested assistance from 
the Pennsylvania Department of Environmental Protection (PADEP), which provided laboratory 
services to MCHD to increase the number of homes sampled in the area.  
 
PADEP’s Hazardous Sites Cleanup Program initiated further investigation at the Site in November 1999 
due to the number of residential wells impacted by the groundwater contamination. The initial 
investigation focused on further identifying the residences affected by the groundwater contamination 
and providing those affected with an alternative potable water source. PADEP immediately began 
supplying 27 residences with bottled drinking water, and subsequently equipped the homes with carbon 
filtration systems. These residences included 17 individual drinking wells and one common well that 
collectively served 10 additional residences. PADEP began analyzing Site groundwater for 1,4-dioxane 
in 2004; it was subsequently detected in several of the contaminated residential wells. PADEP began 
delivery of bottled drinking water to residences affected by 1,4-dioxane because that compound is 
typically not completely captured by carbon filtration systems due to its high degree of solubility in 
water. 
 
EPA released its Hazardous Ranking System report for the Site in May 2014. This report 
documented that the risk to human health and the environment created by the groundwater 
contamination was sufficiently high to make the Site eligible for inclusion on the National Priorities List 
(NPL) under Section 105 of CERCLA. The Site was added to the NPL in September 2014. In June 
2014, EPA performed a removal site evaluation for the residential wells impacted by the groundwater 
plume, including the common well serving 10 residences. Sampling conducted for this evaluation 
detected 1,1,1-TCA at concentrations above its Superfund removal action level of 1,000 micrograms per 
liter (μg/L) in two wells. 1,4-dioxane was also detected in post-carbon (treated) water at multiple 
residences. This evaluation prompted EPA to initiate a time-critical removal action in 2014 that included 
ongoing operation and maintenance of the treatment systems installed by PADEP, ongoing provision of 
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bottled water to the impacted residences, construction of an extension to a public water line, and 
installation of new lateral lines to the affected residences. In January 2022, EPA began construction of a 
waterline that will ultimately connect 27 homes to a local municipal water system operated by the 
Schwenksville Authority. Construction of the waterline is expected to be completed in late 2022. 
 
PADEP conducted multiple Site investigations between 1999 and 2013. These investigations included 
sampling of multiple media, including groundwater, surface water, sediment, surface soil, and 
subsurface soil. In 2014, EPA directed its contractor, HydroGeoLogic, Inc. (HGL) to assemble the 
analytical data generated by these investigations and to construct a conceptual site model for the Site 
(HGL, 2014). The HGL report, which is included in the AR for this Selected Remedy, includes a 
detailed description of all Site activities conducted prior to the Site’s inclusion on the NPL, including the 
installation of on-site and off-site monitoring wells and soil borings, the performance of several aquifer 
pumping tests, and preliminary groundwater modeling. 
 
Since that time, EPA has evaluated remedial alternatives for the Site that would be protective of 
human health and the environment, comply with regulations, and address all stakeholder concerns. In 
May 2021, EPA completed a proposed remedial action plan (PRAP), identifying and soliciting public 
comment on EPA’s Preferred Alternative, which is the Selected Remedy in this ROD. 
 
3.0 COMMUNITY PARTICIPATION 
 
The RI, FS, and other AR file documents relating to the Site, are available to the public. They are 
located in the AR file, which can be viewed at http://www.epa.gov/arweb. In addition, the detailed AR 
file can be examined at the following locations: 
 

U.S. EPA Administrative Records Room 
Administrative Records Coordinator 
4 Penn Center 
1600 JFK Boulevard 
Philadelphia, PA 19103 
Phone: (215) 814-3157 
Hours: Monday-Friday 8:30a.m. to 4:30p.m. 
By appointment   

Indian Valley Public Library 
100 East Church Road Avenue 
Telford, Pennsylvania 18969 
Phone: (215) 723-9109 
 

 
General information on the Baghurst Drive Site can be found at EPA’s website:  
https://semspub.epa.gov/src/collection/03/AR63703. 
 
The notice of availability of these documents was published in The Lansdale Reporter on May 11, 2021. 
 
From May 11, 2021, to June 11, 2021, EPA held a 30-day public comment period to accept public 
comments on the remedial alternatives presented in the PRAP and the other documents contained within 
the AR file for the Site. Due to public health concerns, an in-person public meeting was not held. EPA 
recorded a video presentation that was published in place of a public meeting to inform local officials, 
interested citizens and other stakeholders about EPA’s proposed cleanup plan, the Superfund process, 
and to receive comments on the PRAP. During the public comment period, EPA accepted written 
comments and responded to the comments in the Responsiveness Summary section, which is included as 
Section III of this ROD. The prerecorded presentation is available at 
https://www.youtube.com/watch?v=BPnk9k9VXcM.  
 

http://www.epa.gov/arweb
https://semspub.epa.gov/src/collection/03/AR63703
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DBPnk9k9VXcM&data=04%7C01%7Chaneiko.andrew%40epa.gov%7C098092ccc9fd45ffedf408d910a7f48c%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637559135826350199%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=ldcESLi8h9Id%2B1kTnengy5tyGIebP1SfnEq1vjEFLIs%3D&reserved=0
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Cultural Investigation and National Historic Preservation Act Consultation  
 
In 2021, EPA began consultation under the National Historic Preservation Act of 1966 (NHPA), 54 
U.S.C. § 300101 et seq. In a letter dated August 4, 2021, NHPA concluded that the Selected Remedy as 
proposed in the ROD had no effect on historic properties on the Site. 
 
Environmental Justice 
 
An Environmental Justice (EJ) screen was conducted for the Site on March 30, 2022. The area around 
the Site is not considered to be an area of potential EJ concern. EPA has worked closely with the 
Municipality to keep the community informed during the planning and installation of the public 
waterline. EPA will continue to identify additional future outreach opportunities for the Site during the 
RA. 
 
4.0 SCOPE AND ROLE OF THE RESPONSE ACTION 
 
This ROD identifies the Selected Remedy to address sub-surface soil and groundwater contamination at 
the Site. The Selected Remedy, described herein, will prevent current and potential future exposure to 
contaminated groundwater, sub-surface soil, and soil vapor through a combination of treatment and 
institutional controls. It will have the capability to address contaminant mass that is in the groundwater, 
sub-surface soils, and bedrock matrix (the pore space of the rock). It will address principal threat waste 
through treatment to permanently reduce the toxicity, mobility, and volume of COCs, and therefore 
satisfies the statutory preference for treatment as a principal element of Superfund remedial actions. It 
will restore groundwater at the Site for maximum beneficial use.     
 
The Remedial Action Objectives (RAOs) are described in additional detail in Section 8 of this ROD. 
 
5.0 SITE CHARACTERISTICS 
 
Surface Features 
 
The topographic high spot on the Site is located on the northern end of the Farm property and generally 
slopes downward west (towards the Perkiomen Creek), east (towards Stream 1), and south (towards the 
Baghurst Drive residential community). The Farm property is zoned Rural Residential and is not 
currently being used for farming. The Farm property is bounded by private residences, wooded areas, 
and farmland. 
 
Site Geology and Hydrogeology 
 
The Site geology was established from drilling activities conducted as part of the RI. The Site-specific 
subsurface geology is consistent with regional geologic maps produced by the United States Geological 
Survey and the Pennsylvania Geological Survey. 
 
The Site is immediately underlain by a thin soil layer that is typically less than 10-feet thick until the top 
of bedrock. The geologic formations beneath the Site are the Brunswick and Lockatong Formations 
(Figure 3). The bedrock layers underlying the Site dip or tilt to the southwest at rates ranging from 14° 
to 19°.  
 
The thin layer of overburden soil is not saturated and serves primarily as a medium for the temporary 
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storage of stormwater that infiltrates downward from the land surface. The water table (the top of the 
saturation zone below which the open spaces contain water) occurs within the underlying bedrock.  
 
Rock formations can have both primary porosity (also called "matrix porosity") and secondary porosity. 
Primary porosity, the air-filled voids present when a rock forms, is a function of the rock's texture. 
Secondary porosity develops after the rock has formed by fracturing or physical breaks in the rock (e.g., 
joints, faults, and bedding planes). Groundwater flow in bedrock is largely controlled by this fracture 
network. 
 
Groundwater flows laterally and vertically through the bedrock fractures, flowing higher elevations at 
the Hendricks Road properties towards the Perkiomen Creek and Stream 1, and to greater vertical depths 
underlying the surface water bodies. 
 
Surface Hydrology  
 
The direction of surface water flow is controlled by the slope of the ground surface. With exception of 
Stream 1 (bordering the eastern side of the Farm property), surface water on the Site is largely a result of 
precipitation from storm events. The Hendricks Road properties are divided by a subtle north-south 
ridge that bisects the Farm property. East of the ridge, the flow is toward the east and Stream 1. West of 
the ridge, the flow is toward the west and the Perkiomen Creek.    
 
The Perkiomen Creek is a perennial stream (meaning water flows in it throughout the year) that flows to 
the south and is a major regional surface water body. The upper reach of Stream 1 is intermittent 
(meaning that it is sometimes dry), with flow only occurring following storm events and during the 
spring season. Stream 1 becomes perennial at a location adjacent to the Site. From there, it also flows to 
the south before joining another local stream, and eventually flowing into the Perkiomen Creek.  
 
Nature and Extent of Contamination 
 
Between 2015 and 2019, EPA, with assistance from its contractor, Tetra Tech, conducted a RI at the 
Site. The RI included a passive soil gas investigation, soil and bedrock sampling, groundwater sampling, 
surface water and sediment sampling, vapor intrusion sampling, and completion of a human health risk 
assessment (HHRA) and baseline ecological risk assessment. 
 
Passive Soil Gas Investigation 
 
Soil gas is gas that occurs in the dry air spaces between soil particles. EPA conducted a passive soil gas 
(PSG) investigation during the RI to aid in the identification of suspected contaminant hotspots at the 
Hendricks Road properties. In a PSG investigation, gas samplers are buried in the ground for a period of 
about two weeks to collect samples of the soil gas. The PSG investigation indicated that the dominant 
VOCs at the Site are 1,1,1-TCA; 1,1-dichloroethene (1,1-DCE); 1,1-dichloroethane (1,1-DCA); 
trichloroethylene (TCE); and perchloroethylene (PCE). Consistent with previous Site investigations 
conducted by PADEP, the principal Site VOC contaminant is 1,1,1-TCA, which was detected in the soil 
gas throughout all but the southwestern quadrant of the Farm property. The highest 1,1,1-TCA mass 
concentrations were focused in three hot-spot areas. Hot spots1 were identified where VOC 
concentrations at specific locations are notably higher than the concentrations in the rest of the sample 

 
1 The RI identified three Hot Spot Areas: Hot Spot 1, Hot Spot 2, and Hot Spot 3. The FS renamed the Hot Spot Areas 
identified in the RI: Hot Spot 1 = Hot Spot Area B, Hot Spot 2 = Source Area, Hot Spot 3 = Hot Spot Area A. The FS also 
identified an additional Hot Spot at the southern end of the Farm Property, Hot Spot Area C. See Figure 9. 
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population. The largest hot spot (Hot Spot Area B) occurs along the entire eastern border of the Farm 
property adjacent and parallel to Stream 1. The Source Area is located along and within the tree line in 
the northwestern quadrant of the Farm property. Hot Spot Area A is much smaller and is located east of 
the tree line, near the Source Area.  
 
The PSG investigation also indicated that the overall distribution pattern of 1,1-DCE is nearly identical 
to that for 1,1,1-TCA. 1,1-DCE forms through the abiotic (non-bacterial) dechlorination (breakdown) of 
1,1,1-TCA, indicating that abiotic degradation is an important process at the Site. TCE, PCE, and 1,1-
DCA are neither widespread nor abundant at the Site and are detected at low concentrations only within 
the 1,1,1-TCA Hot Spot locations. While 1,4-dioxane is present in groundwater, it was not identified 
during the PSG investigation, likely due to its higher solubility in groundwater (meaning it readily 
dissolves in groundwater). 
 
Soil 
 
During the RI, the condition of the soils located within the VOC Hot Spots was investigated through 
drilling 18 soil borings completely through the soils and to the top of bedrock within the Hot Spots (See 
Figure 4). Overall, the highest VOC concentrations were detected in the soil immediately overlying the 
top of bedrock.   
 
For the soil investigation, the Source Area was divided into an eastern segment (located on the Farm 
property) and a western segment (located up to and across the property line of the Farm property and 
onto an adjacent property). In the eastern segment the maximum detected soil concentrations included 
TCE at 24 micrograms per kilogram (μg /kg), PCE at 3.3 μg/kg, 1,1- DCE at 11 μg/kg, 1,1-DCA at 0.9 
μg/kg, and 1,1,1-TCA at 20 μg/kg. The SVOC, 1,4-dioxane, was also detected here at a concentration of 
1.4 μg/kg at the soil/bedrock interface. The maximum concentrations of VOCs in the western segment of 
the Source Area included 1,1,1-TCA at 10,000 μg/kg; 1,1-DCE at 2,300 μg/kg; and TCE at 1,100 μg/kg.  
Again, all detections were from the soil collected just above the top of bedrock. 1,4-dioxane, was not 
detected in the western segment soil borings. 
 
At Hot Spot Area A, the maximum VOC concentrations included 1,1,1-TCA at 630 μg/kg ; 1,1-DCE at 
31 μg/kg, and 1,1-DCA at 0.85 J μg/kg. Soil contamination was less widespread in Hot Spot Area B 
where 1,1,1-TCA was detected at a maximum concentration of 37 μg/kg.   
 
Sampling results demonstrate a correlation between the specific VOCs detected in the soil/bedrock 
interface and those detected through the PSG investigation. The VOC concentrations in the soil are low 
and are not indicative of contaminated source areas that are capable of creating a groundwater plume of 
the magnitude that occurs at this Site. In addition, the shallower soil at any location is typically not 
contaminated, and the highest VOC concentrations consistently occur at the soil/bedrock interface, 
suggesting that either the Hot Spots are not the areas where the chemicals were originally disposed of, or 
that over time the VOCs that were originally concentrated near the surface have dissolved into the 
infiltrating storm water or traveled downward as free product and accumulated near the top of bedrock, 
where the water encounters fewer pathways within which to travel.   
 
An evaluation was done to determine whether metals detected in on-site soils were statistically 
significantly greater than background. The evaluation concluded that aluminum, chromium, thallium, 
and vanadium were within Site-specific background concentrations and were not Site-related. Therefore, 
these metals have not been included as COCs for the Site. 
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Bedrock 
 
EPA conducted a bedrock matrix diffusion investigation to determine if VOC contamination may have 
diffused into the bedrock matrix (pore spaces within rock) in the shallow bedrock. To do this 
investigation, continuous cores of the bedrock were drilled, brought to the surface, crushed, and sampled 
for VOCs. The core locations included the VOC Hot Spots identified through the PSG investigation, 
areas in proximity to VOC Hot Spots identified in the shallow groundwater, and potential upstream 
source areas suggested by the analysis of the Site’s groundwater flow patterns and directions (See Figure 
5).  
  
The bedrock core drilled within the Source Area revealed that this area is located at or very near the 
original source of contamination. 1,1,1-TCA was detected in the bedrock matrix at concentrations as 
high as 15,500 μg/kg. Based on the physical characteristics of the bedrock, this VOC level will produce 
an estimated water concentration as high as 65,000 micrograms per liter (μg/L), if the 1,1,1-TCA back-
diffuses from the rock matrix into the groundwater. This estimated concentration is consistent with the 
highest concentrations that have been measured in the Site monitoring wells (See Figure 5), and strongly 
indicates that the Source Area is the primary source area for the Site contamination.  
  
Dense non-aqueous phase liquid (DNAPL) is present at the Site and primarily composed of the COC 
1,1,1-TCA. The “dense” refers to the fact that the chemical is denser than water and will sink when 
placed in water, and the concentration of the chemical is as high as it can physically reach. DNAPL acts 
as a continuing source of groundwater contamination as it contributes to dissolved-phase contamination. 
DNAPL has not been directly observed during the Site investigation, but the high detections near the 
Source Area (which are greater than 1% of the compound’s effective solubility, or 13,340 µg/L) is an 
indication that DNAPL may actually be present in the immediate Source Area. This indication is 
significant because DNAPL is considered a principal threat waste that will continue to act as a source of 
contamination as long as it remains present. 
 
At the other bedrock coring locations, the VOC concentrations within the shallowest bedrock matrix and 
groundwater are generally low and not indicative of major source areas. Importantly, the highest VOC 
concentrations at these locations are found deeper in the bedrock, below the water table, within fractures 
through which the groundwater is traveling. These VOC concentrations strongly indicate that, rather 
than being disposed of at these locations, the contaminants have traveled here from the Source Area as a 
dissolved phase chemical within the flowing groundwater plume. 
 
Groundwater 
 
The principal constituents of the groundwater plume are 1,1,1-TCA, 1,1-DCE, 1,1-DCA, TCE, and PCE, 
and 1,4-dioxane. Metals are present in groundwater at the Site. Their presence and concentrations do not 
exhibit a strong correlation with the VOCs and, unlike the VOCs, their distributions do not form a 
discernible plume. 
 
The lateral extent of the groundwater plume was delineated by mapping the concentrations of selected 
Site contaminants in the shallow and deep groundwater as measured in the October 2017 sampling 
event. The VOC, 1,1,1-TCA, was selected for mapping because it is the most abundant and widespread 
Site contaminant, and the SVOC, 1,4-dioxane, was also selected because it extends furthest laterally in 
the aquifer. The groundwater plume map is included as Figure 6.   
 
The plume map indicates that a plume of contaminated groundwater originates at the Hendricks Road 
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properties and extends southward and downgradient into the neighboring residential community, for a 
lateral distance of approximately 3,000 feet. EPA installed a pair of shallow and deep “sentinel” wells at 
a location approximately 3,400 feet downgradient from the suspected Source Area. No Site chemicals 
were detected in these wells, so the downgradient or farthest extent of the groundwater plume has likely 
been defined. 
 
As discussed above, the shallow groundwater within the eastern portion of the VOC plume flows to the 
east and discharges, or flows, into Stream 1. Stream 1 is the eastern boundary of the Site and the VOC 
plume. The western and southwestern portion of the VOC plume is hypothesized to discharge to 
Perkiomen Creek, as regional groundwater flow patterns indicate that the plume does not flow beneath 
the Creek. 
 
Surface Water 
 
Site-related VOCs were detected at multiple locations within Stream 1 (See Figure 7). The highest 
concentrations were detected at the locations where the VOC groundwater plume likely discharges into 
the stream, demonstrating a direct connection between the groundwater and the surface water in this 
area. No VOCs were detected upstream of this area, indicating that the northern segment of the stream is 
not impacted by the plume and reinforcing the conclusion that the groundwater plume is the source of 
the VOCs detected in the southern portion of the stream. The SVOC 1,4-dioxane was also detected at 
the locations containing the highest VOC concentrations, reinforcing the conclusion that the 1,4-dioxane 
is migrating in the groundwater plume with the VOCs. No VOCs were detected within Perkiomen Creek 
(Creek). Low concentrations of 1,4-dioxane were detected at three locations within the Creek, but two of 
these locations are upstream of the Site indicating these detections are not attributable to the Site and 
making the origin of the third detection uncertain. 
 
The composition and concentrations of inorganics (metals) in surface water are very similar to those 
found in groundwater, suggesting that the discharge of area groundwater into surface water exerts a 
strong influence on the chemistry of the surface water. In addition, surface water concentrations detected 
at upstream sampling locations are similar to those detected in samples located downstream of the Site, 
indicating that these are naturally occurring metals and are not related to the disposal of Site wastes. 
 
Sediment  
 
1,1-DCA was detected at one sediment sampling location (See Figure 8) where the groundwater plume 
likely discharges within Stream 1. Methylene chloride was also detected at multiple locations within 
Stream 1 sediment at locations where other Site-related VOCs were detected in either surface water or at 
the groundwater/surface water interface. 1,4-dioxane was consistently detected in Stream 1 sediment 
both upstream and downstream of the Site. The upstream 1,4-dioxane detections occur several hundred 
feet upstream of the first detections of other Site COCs. Similar to the conclusions drawn for the surface 
water, it appears that, although 1,4-dioxane has been shown to be a chemical that was deposited at the 
Site, there appear to be additional source(s) of 1,4-dioxane in the area. 
 
1,4-Dioxane was not detected in sediment samples collected from the Perkiomen Creek. However, 
multiple other SVOCs were detected in the Creek sediment. Although these SVOCs were also detected 
in Site soil (suggesting that their detections in sediment may be Site-related), many of the sediment 
detections occur upstream of the Site. Many of these SVOCs are a common by-product of human 
activity, such as burning fuels such as wood, coal, and gasoline. 
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Similarly, metals concentrations in sediment frequently exceeded project screening criteria, but the 
distribution of the metals in sediment does not suggest that their occurrence is related to or caused by the 
disposal of the Site-related wastes and does suggest that they are naturally occurring in the environment. 
Many of the elevated metals detections occur upstream of site-related detections of COCs. 
 
Vapor Intrusion 
 
Subslab vapor, indoor air, and outdoor (ambient) air samples were collected throughout the project area 
to determine the impact of the Site groundwater plume on the subslab vapor and air, and to identify and 
assess any individual residential risks created by this contaminant migration pathway. The source of the 
subslab vapor is the groundwater plume, where the VOCs migrate from groundwater into soil gas and 
become trapped below the structural slabs on their way into the atmosphere. VOC vapor has the 
potential to travel through cracks in the slabs and move into the living or breathing areas of the 
residences. 
 
EPA delineated the vapor intrusion project area based on the defined extent of the groundwater plume, 
which included residences along Baghurst Drive and Hendricks Road. Two rounds of subslab vapor, 
indoor air, and outdoor air sampling were conducted to assess the potential impacts of the groundwater 
plume on the nearby residences located above its path. The subslab vapor samples measure the 
concentrations of the vapor that could potentially enter a residence. The indoor air samples measure the 
concentrations of vapors that may have entered a residence. The outdoor air sampling determines if any 
VOCs detected in the indoor air might be there because they are also present in the outdoor air rather 
than having migrated from beneath the building slab. In a number of indoor sample locations, 1,2-DCA, 
bromodichloromethane, chloroform, PCE, and TCE were present in indoor air at concentrations greater 
than the EPA’s indoor air regional screening level. However, none of these compounds were detected in 
sub-slab vapor at concentrations greater than their sub-slab Vapor Intrusion Screening Level (VISLs), 
rendering the potential for significant vapor intrusion unlikely. Both rounds were conducted during the 
heating season (January and March 2016) to maximize the subslab and indoor air concentrations that 
may be present.  
 
As discussed above, the groundwater contamination is present at depth in the fractured bedrock aquifer. 
The groundwater contaminant plume migrates from the Hendricks Road properties in the direction of the 
downgradient residential neighborhood. However, the contamination follows the fracture network and 
ultimately is present at depths extending 300 feet below ground surface in the residential area. 
Additionally, the groundwater contaminant plume is attenuated by the bedrock matrix, and processes 
such as dilution and dispersion of the groundwater plume. For these reasons, the homes in the residential 
neighborhood are not impacted by potential vapors emanating from the VOC plume.  
 
Conceptual Site Model 
 
A Conceptual Site Model (CSM) diagrams contaminant sources, contaminant release mechanisms and 
migration routes, exposure pathways, and potential human and ecological receptors. It documents what 
is known about human and environmental exposure under current and potential future Site conditions. 
The CSM was developed to identify if there are current, or potential future, complete human pathways. 
The following discussion identifies complete pathways for potential on-Site and off-Site receptors.  
 
No source has been formally identified for on-site VOC contamination. Aerial photographs taken 
between 1958 and 1999 were analyzed, and earthen mounds, ground scars, probable trenches, a possible 
pit, a pond, and an area with distressed vegetation were identified in one or more photographs over that 
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time that provide evidence related to the contamination source. 
 
Because VOCs are present in the subsurface soil and bedrock, groundwater has also become 
contaminated. As the groundwater migrates through the Site, downgradient subsurface soil, 
groundwater, surface water, and sediment may also be impacted. Overburden consisting of silt with 
some weathered bedrock is generally thin in the area and reaches a thickness of approximately 20 feet 
near the barns west of the farmhouse. This cover may limit infiltration of stormwater into the subsurface 
during precipitation events. Surface water flow is generally toward Stream 1 and toward the Perkiomen 
Creek on the western side of the Site. Groundwater generally migrates in a southern direction toward the 
Baghurst Drive residential community. 
 
Generally, VOCs released to soil are readily lost by volatilization or transported to groundwater by 
dissolution in infiltrating precipitation. Once in the groundwater, VOCs are transported with 
groundwater movement through advection and dispersion. The contaminants migrate at different rates 
because of contaminant-specific interactions with the geologic matrix that retard their movement and 
diffusion into the bedrock matrix. In addition, different zones of dominant chemical compounds may 
appear in the contaminant plume as COCs degrade into simpler chemical compounds. The chlorinated 
VOCs, in particular, are subject to anaerobic degradation commonly promoted in groundwater plumes 
by prevailing geochemical conditions. The degradation products may be more or less toxic than the 
parent compounds from which they derive. Eventually, chemicals at the leading edge of the contaminant 
plume will be converted to non-toxic chemicals. With continued degradation, the contaminant plume 
will ultimately dissipate, leaving no toxic chemicals in the groundwater. Induction of additives such as 
lactate can accelerate the rate of degradation. 
 
6.0 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 
 
The Farm property is zoned Rural Residential and is bounded by a mixture of private residences, 
wooded areas, and farmland. The Farm property is not currently used for farming and is occupied by a 
resident living in the farmhouse. The Farm property is actively used for hunting by a local resident via 
an agreement with the property owner. The Baghurst Drive residential community to the south consists 
of approximately 27 residences. Residents in the area obtain drinking water from privately owned wells 
or from a community well, which serves 10 homes. As part of a Superfund-financed removal action 
under CERCLA § 104(a), EPA has been supplying property owners, whose wells have been impacted 
by Site COCs, with carbon-filtration treatment systems and bottled water since 2014.2 The removal 
action will also include construction of an extension to a public waterline operated by the Schwenksville 
Authority and installation of new lateral lines to the affected residences. Construction of the waterline 
extension began in January 2022 and will be completed later in 2022.   
 
7.0 SUMMARY OF SITE RISKS 
 
Summary of Human Health Risk Assessment 
 
A HHRA was prepared as part of the RI to evaluate the potential human health impacts that could result 
from exposure to soil, sediment, surface water, and groundwater. An HHRA involves assessing the 
toxicity, or degree of hazard, posed by hazardous substances related to a particular site, and describes 
the routes by which humans could come into contact with these substances. 
 

 
2 PADEP supplied these homeowners with treatment systems and bottled water from 1999-2014. 



 

17 
 

The HHRA for the Site identified an unacceptable human health risk associated with the contamination 
in the groundwater at the Site under current and future exposure scenarios. EPA has determined that the 
Selected Remedy identified in this ROD is necessary to protect public health and welfare and the 
environment from actual or threatened releases of hazardous substances, pollutants, and contaminants 
into the environment. 
 
Exposure Assessment 
 
In accordance with EPA Region 3 guidance, risk-based screening was performed to identify 
contaminants of potential concern (COPCs) in the groundwater, soil, and sediment that required further 
evaluation during the HHRA and to determine if they are COCs. Potential receptors for this Site under 
current land use are trespassers, recreational users, and on-Site residents. Potential receptors evaluated in 
the HHRA for future land use are construction workers, trespassers, recreational users, farmers, off-site 
residents, and on-site residents. EPA has set a target risk range of 1 x 10-4 to 1 x 10-6 for a lifetime 
excess carcinogenic risk. For non-carcinogenic contaminant risks, EPA sets a target of a Hazard Index 
(HI) of no greater than 1.0. 
 
Identification of Contaminants of Concern 
 
The NCP establishes a range of acceptable cancer risk for Superfund sites from one in ten thousand to 
one in one million additional cancer cases, expressed in scientific notation as l x 10-4 to l x 10-6, over a 
lifetime exposure to site-related contaminants. A 1 x 10-4 carcinogenic risk means that one person in ten 
thousand would have an increased risk for cancer, while a 1 x 10-6 carcinogenic risk means that one 
person in one million would have an increased risk for cancer over a lifetime exposure to site-related 
COCs.  
 
Additionally, chemicals that are ingested, inhaled, or absorbed through the skin may present non-cancer 
risks to different organs of the human body. The non-carcinogenic risks, or toxic effects, are expressed 
as a Hazard Quotient (HQ) calculated for the effect of each COPC on each target human organ; the 
cumulative risk is expressed as an HI. If an HI is less than 1.0, then exposure to site conditions is not 
expected to result in adverse effects during a lifetime or part of a lifetime. The NCP establishes an HI 
exceeding 1.0 as an unacceptable non-carcinogenic risk. 
 
The COCs are determined by performing a site-specific risk analysis for each COPC and each pathway 
to indicate areas of current or potential future risk that exceed EPA's acceptable risk range of l x 10-4 to l 
x 10-6 for carcinogens or exceed an HI of 1.0 for non- carcinogens.  
 
These risks and hazard levels indicate that there is significant potential risk to children and adults from 
direct exposure to contaminated groundwater. Based on the unacceptable human health risk, the Site-
related COCs in groundwater include: 
 

• 1,1,1-TCA   
• 1,1,2-TCA 
• 1,1-DCA 
• 1,1-DCE 
• 1,2-DCA 
• 1,4-dioxane 
• chloroform 
• TCE 
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• vinyl chloride 
 
Risk Characterization 
 
Carcinogenic Risk: 
 
Cumulative incremental lifetime cancer risks for future farmers (2 x 10-3), future off-site residents (9 x 
10 -4), and future on-site residents (1 x 10-4) exceeded the acceptable level of 1 x 10-4. The unacceptable 
risks are due to Site-related contamination in groundwater. No potentially unacceptable current or future 
human health risks associated with exposure to sediment or surface water were identified.  
 
Noncarcinogenic risk: 
 
EPA also evaluates the risks of effects other than cancer (noncarcinogenic effects) from chemical 
exposure. These noncarcinogenic risks are assessed using the HQ.  
 
The HQ is calculated for each chemical, and the HQs are added for a total HI. Ultimately, only 
chemicals that affect the same target organs are added together and the goal is for the target organ HI to 
be 1.0 or less. The NCP establishes an HI exceeding 1.0 as an unacceptable non-carcinogenic risk. 
 
Under the reasonable maximum exposure scenarios for current and future land use, the cumulative HIs 
for future child farmers (HI=10), future adult farmers (HI=27), future off-site child residents (HI=7), 
future off-site adult residents (HI=26), future on-site child residents (HI=10), and future on-site adult 
residents (HI=26) exceeded the acceptable level of 1. The unacceptable risks summarized above are due 
to Site-related contamination in groundwater. No potentially unacceptable current or future human 
health risks associated with exposure to sediment or surface water were identified. An unacceptable risk 
for exposure to manganese in soil was identified for a future on-Site construction worker, but this risk is 
attributable to background conditions and is not related to contaminant release at the Site. 
 
Summary of Ecological Risk Assessment 
 
An ecological risk assessment (ERA) was conducted to evaluate the potential for adverse ecological 
impacts from Site-related contamination and to determine the need for further investigation or remedial 
action. The ERA evaluated Site soil data, and surface water and sediment data from the Perkiomen 
Creek and Stream 1. The initial screening of the analytical data identified several chemicals as COPCs 
because they were detected at concentrations exceeding conservative screening levels, because they had 
ecological effects quotients greater than 1.0 in the conservative food chain model, or because they did 
not have screening levels. 
 
The selected chemicals were further quantitatively evaluated to refine the list of COPCs and to better 
characterize risks to ecological receptors. Risks to terrestrial plants, soil invertebrates, sediment 
invertebrates, aquatic organisms, birds, or mammals were evaluated.  No ecological risks were identified 
in the Screening-Level ERA. 
 
8.0 REMEDIAL ACTION OBJECTIVES 
 
The RAOs for the Site have been developed to address the COCs, media and exposure pathways listed 
in the previous section. These RAOs will be the basis for evaluation of remedial alternatives for the Site. 
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The RAOs describe both the exposure pathway to be addressed as well as the acceptable risk criteria that 
serve as the basis for the cleanup level. The RAOs developed for groundwater, sub-surface soil and 
groundwater are as follows: 
 

• Remedial Action Objectives- Groundwater/sub-surface soils:   
o Prevent future human ingestion, inhalation, or dermal contact exposure with impacted 

soil and groundwater with COC concentrations that present unacceptable risk to human 
receptors;  

o Remove principal threat waste through treatment in the Source Area; 
o Restore the groundwater aquifer to its beneficial use by reducing COC concentrations to 

the groundwater remediation cleanup goals (Remediation Goals or RGs), as identified for 
each COC in Table 1, and by ensuring long-term protectiveness; 

o Prevent migration of the groundwater contaminant plume; and  
o Prevent any discharge (either from migration of the plume or treatment of the plume) 

from posing an unacceptable risk to ecological receptors in the surface water at or near 
the Site. 

 
• Remedial Action Objectives - Soil Vapor:   

o Prevent future human inhalation exposure due to intrusion of soil vapor COC 
concentrations that would result in an unacceptable risk to human health. 

 
When it has been determined that all Remediation Goals have been achieved, residual risks from 
exposure to Site contaminants must be re-evaluated to ensure long-term protectiveness has been 
achieved. The evaluation will be based on an assessment of the cumulative risk across all applicable 
exposure routes for all COCs remaining in groundwater following achievement of the remedial goals. 

 
Table 1. Groundwater Remediation Goal 

 

COC Remediation Goal (RG) in 
μg/L Basis 

1,1,1-TCA 200 MCL 
1,1,2-TCA 5 MCL 
1,1-DCA 31 MSC 
1,1-DCE 7 MCL 
1,2-DCA 5 MCL 
1,4-dioxane 6.4 MSC 
chloroform 80 MCL 
TCE 5 MCL 
vinyl Chloride 2 MCL 
MCL - Maximum contaminant level (Federal). 
MSC - Medium-specific concentration for organic regulated substances in groundwater 
(Pennsylvania).  

 
9.0 DESCRIPTION OF REMEDIAL ALTERNATIVES 
 
The remedial alternatives, presented below in Table 2, were evaluated in consideration of the RAOs 
listed in the previous section. CERCLA and the NCP require that the alternative chosen to clean up a 
contaminated site meet several criteria. The alternative must protect human health and the environment 
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and attain ARARs. Permanent solutions to contamination, which reduce the volume, toxicity, or 
mobility of the contaminants, should be developed wherever possible. Emphasis is also placed on 
treating the wastes at a site whenever possible, and on applying innovative technologies to clean up the 
contaminants. 
 

Table 2. Remedial Alternatives Evaluated 
 
Alternative Description 

1 No Action 
2 Groundwater Extraction 
3 In Situ Chemical Oxidation of Source Area 
4 In Situ Thermal Remediation of Source Area 
5 In Situ Chemical Oxidation of Hot Spot Areas 
6 In Situ Thermal Remediation of Source Area, and In Situ Chemical 

Oxidation of Hot Spot Areas 
 
Common Elements 
 
Each of the remedial alternatives, with the exception of Alternative 1: No Action, include the following 
common components:  
 
Groundwater and Vapor Intrusion Monitoring 
 
Groundwater monitoring will be conducted until groundwater Remediation Goals are achieved. 
Groundwater samples will be collected and analyzed for 1,1,1-TCA, 1,4-dioxane, and other Site-related 
VOCs. Monitoring wells will be placed upgradient of the source and high-concentration areas, within 
the source and high-concentration areas, within the plume, and near the downgradient edge of the plume. 
Wells will be placed in the deep portions of the bedrock where relatively high concentrations of 1,1,1-
TCA and 1,4-dioxane have been observed. A long-term monitoring plan will be prepared to identify the 
wells to be sampled and then analyzed. During implementation of the Remedial Action groundwater will 
be monitored to ensure that no discharges of the ISCO injectate occur. 
  
Groundwater monitoring will also be used to ensure that vapor intrusion does not become an issue at the 
Site. As described in the Nature and Extent of Contamination section of this ROD, the results from the 
2016 VI investigation showed that the groundwater plume was not at that time a source of subsurface 
vapor intrusion within the Baghurst Drive residential community. However, EPA will evaluate the need 
for additional VI sampling if new structures intended for human use or occupancy are proposed above or 
within 100 feet of the contaminated groundwater plume, or if groundwater monitoring shows COC 
concentrations near existing residential structures at the Site have increased by an order of magnitude, or 
10 times, the current concentration for any COC.    
 
Institutional Controls 
 
ICs are non-engineered instruments, such as administrative and legal controls that help minimize the 
potential for exposure to contamination or protect the integrity of a response action. ICs typically are 
designed to limit land or resource use by providing information that modifies or guides people’s 
behavior at a site. ICs for this Site will be instituted to: (i) prohibit the installation of new groundwater 
wells at the Site without the prior written approval of EPA, in consultation with PADEP, to minimize 
human exposure to unacceptable levels of contamination in groundwater; (ii) prohibit the disturbance of 
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any component of the Remedial Action without the prior written approval of EPA, in consultation with 
DEP, to ensure the integrity of the remedial action; and (iii) require the prior written approval of EPA, in 
consultation with DEP, for the construction of any new structures intended for human use and 
occupancy at the Site to minimize human exposure to unacceptable levels of vapor intrusion. Consistent 
with EPA policy, the activity- and use-limitations (AULs) described above will be implemented by one 
or more of the following categories of ICs: (a) proprietary controls, such as environmental covenants 
under the Pennsylvania Uniform Environmental Covenants Act (PA UECA); (b) governmental controls, 
such as zoning, building codes, or state or local groundwater use regulations; (c) enforcement tools, such 
as administrative orders under CERCLA or Pennsylvania law; or (d) informational devices, such as deed 
notices in county property records, listing of properties affected by Site COCs in the Pennsylvania AUL 
Registry, advisories, such as publicly issued warnings by federal or state health agencies to owners of 
private wells at the Site about COCs in groundwater at levels posing a threat to human health, or 
outreach to the local community and other interested persons.   
 
Five-Year Reviews 
 
In accordance with CERCLA Section 121(c), 42 U.S.C. § 9621(c), a performance evaluation must be 
conducted at least every five years when a remedial action results in any hazardous substances, 
pollutants, or contaminants remaining on-Site. In addition, as a matter of policy, EPA will conduct a 
Five-Year Review (FYR) for any remedial action that, upon completion, will not leave hazardous 
substances, pollutants, or contaminants on-site above levels that allow for unlimited use and unrestricted 
exposure, but requires five years or more to complete.  
 
For this Site, a FYR will be conducted every five years from the start of on-Site construction of the 
Remedial Action until the Remediation Goals have been met and a cumulative risk assessment 
concludes that the Remedy is protective and that unlimited use and unrestricted exposure are allowed. 
For the purpose of estimating costs only, a period of 30 years has been assumed. Therefore, EPA 
estimates that at least six FYRs will be performed for the Site within this 30-year period and will 
continue to be conducted after 30 years, as necessary, until Remediation Goals are achieved and a 
cumulative risk assessment concludes that the Selected Remedy is protective and that unlimited use and 
unrestricted exposure are allowed. 
 
In addition to the common elements of the remedial alternatives discussed above, the following sections 
describe the additional components of each remedial alternative that EPA considered.  
 
Description of Remedial Alternatives 
 
The following remedial alternatives were developed and described in the FS. Total present worth costs 
were calculated for each alternative using an annual discount rate of 7%.   
 
Alternative 1:  No Action 
Capital Cost:          $0 
Total O&M Costs (30 Years Net Present Worth (NPW) Costs):           $129,000 
Total Present Worth Cost:        $129,000 
 
Under Alternative 1, no action would be taken at the Site. This “no action” alternative is included 
because the NCP requires that a “no action” alternative be retained as a baseline alternative to which the 
other alternatives may be compared. This alternative would not reduce human health risks to acceptable 
levels and would not achieve the RAOs. Because hazardous substances will be left in place at the Site, 
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FYRs will be required. This alternative would not be protective of human health and will not be 
considered further. 
 
Alternative 2:  Groundwater Extraction and Treatment 
Capital Cost:          $4,180,000 
Total O&M Costs (30 Years NPW Costs):                  $8,388,000 
Total Present Worth Cost:        $12,568,000 
 
Alternative 2 consists of the following major components: (1) groundwater extraction, (2) groundwater 
treatment, (3) direct discharge, (4) ICs, and (5) groundwater and VI monitoring. 
 
Component 1: Groundwater Extraction 
 
It is assumed that a network of one well for containment of the center of the plume and two 
downgradient extraction wells would be installed at the Site. The well network would be designed and 
operated to hydraulically contain the on-site shallow and intermediate groundwater zones. 
 
Pre-design investigations, including a pump test(s) and sampling and analysis of groundwater, would be 
conducted to provide needed information regarding the underlying aquifer characteristics for the design 
of the extraction system. The pump test(s) would be used to define the hydraulic conductivity, 
transmissivity, and hydraulic gradient of the aquifer. The investigation would include at least one aquifer 
pump test, slug tests, groundwater elevation monitoring, and physical analysis of aquifer materials. 
Testing would be conducted in that area of the Site where the extraction wells would be located. Some 
additional wells may be required to conduct these tests. Data obtained during the design investigation 
would also be used to conduct fate-and-transport analysis for determination of the length of time 
treatment would be needed to achieve the RAOs. 
 
To aid in the design of an effective groundwater treatment system, extracted groundwater, representative 
of that which would ultimately be pumped through the treatment system, would be collected during the 
pump test(s) and analyzed for design-related parameters, including the COCs and other organics, total 
dissolved solids (TDS), total suspended solids, pH, alkalinity, hardness, total organic carbon, chemical 
oxygen demand, and certain inorganics. The collected water would also be used for bench-scale 
treatability studies, if needed, as a preliminary step to the final design. 
 
As a significant amount of groundwater may be pumped on a daily basis to contain the center of the 
plume, groundwater flow modeling would be necessary to determine the effects of the pumping on 
downgradient wells and properties. A determination of the need for flow modeling would be made 
following review of the pump test and aquifer characterization data collected during the pre-design 
phase. Data obtained during the pre-design investigation may also be used to conduct fate-and-transport 
analysis for determination of the length of time treatment would be needed to achieve the RAOs and 
RGs, along with performance monitoring. 
 
Component 2: Groundwater Treatment System 
 
The extracted groundwater would be treated at an on-Site plant. Based on the technology screening 
conducted during the FS, air stripping using tray towers and granular activated carbon (GAC) are proven 
and appropriate technologies for removal of the Site COCs from groundwater. Prior to treatment in 
either the air strippers or GAC units, the groundwater would be pumped through a filtration unit into an 
equalization tank in order to regulate flow. During the remedial design, additional field and bench-scale 
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work would be conducted in order to determine the degree of filtration, pH adjustment, and metals 
removal that may be necessary to prevent fouling of the air strippers or GAC units and to meet effluent 
requirements. 
 
After the air strippers or GAC units, an advanced oxidation process (AOP) would be used to remove the 
1,4-dioxane. The system would be comprised of a continuous-flow hydrogen peroxide/ozone and 
ultraviolet (UV) system consisting of an oxygen or air source, an ozone generator or hydrogen peroxide 
feed system, a UV/oxidation reactor, and an ozone decomposer. HiPOx, a continuous, in-line, plug-flow 
AOP for water treatment utilizing hydrogen peroxide and ozone to efficiently create hydroxyl radicals 
that destroy organic compounds is a proven and preferred technology. The HiPOx AOP destroys 
contaminants with no waste residuals, while providing disinfection, eliminating other treatment steps 
prior to discharge to the Perkiomen Creek or Stream 1. The groundwater would be filtered to remove 
sediments and bulk solids prior to being treated by the HiPOx AOP. 
 
Component 3: Discharge 
 
Treated groundwater would be discharged to the Perkiomen Creek or to Stream 1. Sampling of treated 
water sampling would be required to satisfy the substantive requirements or standards that would 
otherwise be enforced under a National Pollution Discharge Elimination System (NPDES) permit in 
Pennsylvania. 
 
Performance monitoring of the treatment system would consist of collecting monthly groundwater 
samples from the extraction well and final effluent of the treatment system and analyzing these samples 
for 1,4-dioxane, VOCs, pH, and TDS, and other analytes required by the permit. 
 
Component 4: Institutional Controls 
 
This component is identical to the ICs described in the Common Components of Remedial Alternatives 
section of this ROD. 
 
Component 5: Groundwater and Vapor Intrusion Monitoring 
 
This component is identical to the Groundwater and Vapor Intrusion Monitoring described in the 
Common Components of Remedial Alternatives section of this ROD. 
 
Alternative 3:  In Situ Chemical Oxidation (ISCO) of Source Area 
Capital Cost:          $539,000 
Total O&M Costs (30 Years NPW of Costs):                  $997,000 
Total Present Worth Cost:        $1,536,000 
 
Alternative 3 consists of three major components: (1) ISCO injections (2) ICs, and (3) groundwater and 
VI monitoring.  
 
Component 1: ISCO Injections 
 
ISCO involves the introduction of a chemical oxidant into the subsurface for the purpose of 
transforming groundwater contaminants into less harmful chemical species. ISCO is typically performed 
by drilling injection wells and directly injecting chemical oxidants into the affected groundwater. The 
bench scale study would be performed that would determine the number of injection points to 
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effectively distribute the oxidant in the targeted treatment zones. Based on existing information, at least 
three borings at depths of 30 feet below ground surface (bgs) would be needed in the Source Area. 
Approximately 700 pounds of sodium persulfate would be required. Three injection events would be 
performed for the Source Area (See Table 3). Additional ISCO injections would be required, as 
necessary to achieve RGs. 
 

Table 3. ISCO of Source Area Details 
 

Area Number of  
Injection  
Wells 

Injection  
Depth  
(feet bgs) 

Total 
Persulfate 
Required 
(pounds) 

Number  
of 
Events 

Estimated  
COC Mass  
Removal  
(pounds) 

Source Area 3 30 700 3 20 

 
Component 2: Institutional Controls 
This component is identical to the ICs described in the Common Components of Remedial Alternatives 
section of this ROD. 
 
Component 3: Groundwater and Vapor Intrusion Monitoring 
This component is identical to Groundwater and Vapor Intrusion Monitoring described in the Common 
Components of Remedial Alternatives section of this ROD. 
 
Alternative 4:  In Situ Thermal Remediation of Source Area 
Capital Cost:          $3,051,000 
Total O&M Costs (30 Years NPW of Costs):                  $1,104,000 
Total Present Worth Cost:        $4,155,000 
 
Alternative 4 consists of three major components: (1) ISTR, (2) ICs, and (3) groundwater and VI 
monitoring. 
 
Component 1: In Situ Thermal Remediation 
 
For Alternative 4, the application of ISTR technology would heat the overburden soil, underlying 
bedrock, and groundwater to a temperature that would volatize the contaminants in the Source Area. 
Extraction wells would be used to collect contaminated groundwater, as well as steam, vapors and 
condensate generated by the heating process. 
 
The heating elements would be installed using conventional drilling rigs and laid out in a pattern based 
on the geology of the soils and the distribution of groundwater and contaminants at the Site. For costing 
purposes, EPA has estimated that, at least five electrodes would be installed to deliver electric power at 
depths of 8 feet and 28 feet bgs and would be controlled to target treatment to specific subsurface zones 
based on the distribution of temperature, groundwater, and contaminants in the treatment zone during 
the heating process. Co-located vertical extraction wells would be used to maintain hydraulic control of 
groundwater and extract the vaporized contaminants and steam. The extracted vapors and liquids 
(condensate) would be collected and treated using a GAC system. Spent GAC units will be disposed of 
offsite in accordance with Section 121(d)(3) of CERCLA and Section 300.440 of the NCP. 
 
The preferred ISTR technology is an effective method for the removal of VOCs from both unsaturated 
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and saturated zones and is not significantly affected by soil permeability and heterogeneity. This 
technology has also been demonstrated to be an effective method for the 
removal of VOCs in the type of bedrock that is present at the Site. 
 
Component 2: Institutional Controls 
 
This component is identical to the ICs described in the Common Components of Remedial Alternatives 
section of this ROD. 
 
Component 3: Groundwater and VI Monitoring 
This component is identical to the Groundwater and Vapor Intrusion Monitoring described in the 
Common Components of Remedial Alternatives section of this ROD. 
 
Alternative 5:  ISCO in Hot Spot Areas 
Capital Cost:          $1,963,000 
Total O&M Costs (30 Years NPW of Costs):                  $997,000 
Total Present Worth Cost:        $2,960,000 
 
Alternative 5 consists of these major components: (1) ISCO in Hot Spot Area A, (2) ISCO in Hot Spot 
Area B, (3) ISCO in Hot Spot Area C, (4) ICs, and (5) groundwater and VI monitoring. 
 
Components 1 - 3: ISCO Injections in Hot Spot Areas 
 
As discussed in the description for Alternative 3, ISCO involves the introduction of a chemical oxidant 
into the subsurface for the purpose of transforming groundwater or soil contaminants into less harmful 
chemical species. ISCO is typically performed by drilling injection wells and directly injecting chemical 
oxidants into the affected soil or groundwater. A bench-scale study would be performed to determine the 
number of injection points to effectively distribute the oxidant in the targeted treatment zones. Three 
Hot-Spot areas downgradient of the Source Area, as depicted in Figure 9, have been selected to perform 
ISCO injections if ISCO is selected as the remedy. The three separate ISCO Hot-Spot areas are shown 
on Figure 9. The following table shows the amount of sodium persulfate that would be required and the 
estimated mass removal for each area (See Table 4). 
 

Table 4. ISCO of Hot Spot Areas Details 
 
Component  
Number 

Area Number of  
Injection  
Wells 

Injection  
Depth  
(feet bgs) 

Total 
Persulfate 
Required 
(pounds) 

Number of 
Events 

Estimated  
COC Mass  
Removal  
(pounds) 

1 A 8 55 1800 3 10 

2 B 12 45 2800 2 200 

3 C 13 35 520 1 15 

 
Component 4: Institutional Controls 
 
This component is identical to the ICs described in the Common Components of Remedial Alternatives 
section of this ROD. 
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Component 5: Groundwater and VI Monitoring 
This component is identical to the Groundwater and Vapor Intrusion Monitoring described in the 
Common Components of Remedial Alternatives section of this ROD. 
 
Alternative 6:  ISTR in Source Area and ISCO in Hot Spot Areas 
Capital Cost:          $5,259,000 
Total O&M Costs (30 Years NPW of Costs):                  $1,103,000 
Total Present Worth Cost:        $6,362,000 
 
Alternative 6 consists of these major components: (1) ISTR in the Source Area, (2) ISCO in Hot Spot 
Area A, (3) ISCO in Hot Spot Area B, (4) ISCO in Hot Spot Area C, (5) ICs, and (6) groundwater and 
VI monitoring.  These components are depicted on Figure 9. 
 
Component 1: ISTR in Source Area 
This component would be identical to Component 1 of Alternative 4. 
 
Component 2: ISCO Injection in Hot Spot Area A 
This component would be identical to Component 1 of Alternative 5. 
 
Component 3: ISCO Injection in Hot Spot Area B 
This component would be identical to Component 2 of Alternative 5. 
 
Component 4: ISCO Injection in Hot Spot Area C 
 
This component would be identical to Component 3 of Alternative 5. 
 
Component 5: Institutional Controls 
This component would be identical to the ICs described in the Common Components of Remedial 
Alternatives section of this ROD. 
 
Component 6: Groundwater and VI Monitoring 
 
This component would be identical to the Groundwater and Vapor Intrusion Monitoring described in the 
Common Components of Remedial Alternatives section of this ROD. 
 
10.0 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 
 
In this section, the remedial alternatives summarized above are compared to each other using the criteria 
set forth in the NCP at 40 C.F.R. § 300.430(e)(9)(iii). In the remedial decision-making process, EPA 
profiles the relative performance of each alternative against the evaluation criteria, noting how each 
compares to the other options under consideration. A detailed analysis of alternatives can be found in the 
FS, which is included in the AR file supporting selection of this Remedial Action. 
 
These evaluation criteria relate directly to requirements of Section 121 of CERCLA, 42 U.S.C. § 9621, 
for determining the overall feasibility and acceptability of a remedial action. The nine criteria fall into 
three groups described as follows: 
 
Threshold criteria must be satisfied in order for a remedial action to be eligible for selection. The first 
two criteria are threshold criteria: (1) overall protection of human health and the environment, and (2) 
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compliance with ARARs. The selected remedial action must meet the first and the second criteria, 
unless an ARAR waiver is invoked in accordance with CERCLA § 121(d)(4). 
 
Primary balancing criteria are used to weigh major tradeoffs between remedies. The next five criteria 
are the primary balancing criteria: (3) long-term effectiveness and permanence; (4) reduction of toxicity, 
mobility, or volume through treatment; (5) short-term effectiveness; (6) implementability; and (7) cost. 
 
Modifying criteria are formally taken into account after public comment is received on the PRAP. The 
modifying criteria are the remaining two criteria: (8) State acceptance and (9) community acceptance. 
 
The following discussion summarizes the evaluation of the remedial alternatives developed for the 
remedial action at the Site against the nine evaluation criteria. 
 
Overall Protectiveness of Human Health and the Environment 
 
Alternative 6 (ISTR in Source Area and ISCO in Hot Spot Areas) would be the most protective because 
the Source Area would be remediated by ISTR which directly removes the DNAPL diffused in the 
bedrock matrix, the downgradient Hot Spots would be treated with ISCO, and ICs would prevent 
potential human exposure to releases at the Site until RGs have been met and a cumulative risk 
assessment demonstrates that the Site is protective. Alternatives 3 (ISCO of Source Area) and 4 (ISTR 
of Source Area) would be the next most protective alternatives because contaminants in the Source Area 
would be treated. Alternative 5 (ISCO in Hot Spot Areas) would be protective, but slightly less 
protective than Alternatives 3 and 4, as some contaminants with concentrations greater than the RGs 
would still remain in the Source Area. Alternatives 3 and 4 offer similar protection since ingestion, 
inhalation, and dermal exposures to groundwater contaminants in excess of RGs would be reduced or 
eliminated.   
 
The protectiveness of Alternative 2 (Groundwater Extraction and Treatment) would depend largely on 
the proper operation and maintenance of the extraction system to ensure effective removal of 
groundwater contaminants and ICs to prevent potential exposure to releases at the Site until all RGs 
have been met.  
 
Alternative 1 would not be protective of human health since no actions would be taken to prevent 
exposure to COCs present in groundwater. No risk reduction is anticipated under the No Action 
Alternative. The No Action Alternative fails to meet the threshold criterion of protectiveness and will 
not be considered further. 
 
Compliance with ARARs 
 
This criterion addresses whether a remedial action would meet ARARs or whether there are grounds for 
invoking a waiver of an ARAR under CERCLA § 121(d)(4). 
 
Under CERCLA § 121(d)(2)(A), ARARs are requirements, standards, criteria, or limitations under 
Federal environmental laws, or more stringent State requirements, standards, criteria, or limitations that 
are promulgated under State environmental or facility-siting laws. Section 121(d) of CERCLA and NCP 
§ 300.430(f)(1)(ii)(B) require that remedial actions at CERCLA sites attain ARARs, unless an ARAR is 
waived in accordance with CERCLA § 9621(d)(4) and NCP § 300.430(f)(1)(ii)(C). 
 
Under the NCP, “Applicable” requirements are substantive cleanup standards, standards of control, and 
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other substantive requirements, criteria, or limitations promulgated under Federal environmental or State 
environmental or facility-siting laws that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at a CERCLA site. Only those State 
standards that are identified by a State in a timely manner and that are more stringent than Federal 
requirements may be applicable. 
 
“Relevant and appropriate” requirements are substantive cleanup standards, standards of control, and 
other substantive requirements, criteria, or limitations promulgated under Federal environmental or State 
environmental or facility-siting laws that, while not “applicable” to a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance at a CERCLA site, address problems or 
situations sufficiently similar to those encountered at the CERCLA site that their use is well-suited to the 
particular site. Only those State standards that are identified by a State in a timely manner and that are 
more stringent than Federal requirements may be relevant and appropriate. 
 
In addition to ARARs, EPA and a State may, as appropriate, identify other advisories, criteria, or 
guidance to be considered for a particular release. The “to be considered” (TBC) category consists of 
advisories, criteria, or guidance that were developed by EPA, other federal agencies, or States that may 
be useful in developing CERCLA remedies. TBCs are non-promulgated advisories or guidance issued 
by Federal or State governments that are not legally binding and do not have the status of potential 
ARARs.  EPA may use TBCs in determining the necessary level of cleanup for protection of human 
health or the environment when ARARs do not exist for particular contaminants or situations at a site. 
 
Alternatives 6 will eventually attain chemical-specific ARARs, such as the MCLs for most COCs and 
the MSCs for 1,4-dioxane and 1,1-DCA. Alternatives 2 through 6 will meet all location- and action-
specific ARARs. 
 
A complete description of Federal and State ARARs that have been identified for the Selected Remedy, 
as well as the legal citation and the relation of each ARAR to the Selected Remedy, are provided in 
Table 5. 
 
Long-Term Effectiveness and Permanence 
 
Long-term effectiveness and permanence addresses expected residual risk and the ability of a remedy to 
maintain reliable protection of human health and the environment over time, once cleanup goals have 
been met. Alternative 6 (ISTR in Source Area and ISCO in Hot Spot Areas) would provide the highest 
long-term effectiveness and permanence since the source area would be remediated along with the 
downgradient Hot Spots. Furthermore Alternative 6 utilizes ISTR, which is the only remedy that can 
target and remove the mass contamination diffused in the bedrock matrix. Alternatives 3 (ISCO of 
Source Area) and 4 (ISTR of Source Area) would provide similar levels of effectiveness by treating the 
Source Area but not the hot spots. Alternative 5 (ISCO in Hot Spot Areas) may provide slightly less 
long-term effectiveness than Alternatives 3 and 4 because it would not treat the Source Area. Alternative 
2 (Groundwater Extraction and Treatment) would provide the lowest long-term effectiveness because it 
does not address the Source Area or Hot Spots. 
 
Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment 
 
Alternatives 4 and 6 would effectively and permanently remove groundwater contamination through 
treatment of principal threat wastes, and the treatment would permanently remove the contaminants.  
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Short-Term Effectiveness 
 
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 cleanup levels are achieved. 
 
Alternatives 2 through 6 would reduce human health risks in the short term because groundwater use 
restrictions would be implemented. There would be slight risk to the surrounding community due to the 
increase in vehicular traffic during construction and operation of the Selected Remedy. 
 
Implementability 
 
Alternative 2 can be readily implemented as air stripper and GAC systems are readily available. 
However, there are few contractors that provide AOP, which would be needed to remove 1,4-dioxane.   
 
For Alternatives 3, 5 and 6, ISCO is a readily available technology that could easily be implemented at 
the Site. However, distribution of the oxidizer in the bedrock is uncertain, which affects the injection 
well spacing and frequency of injection. For Alternatives 4 and 6, a specialized vendor is required to 
install an ISTR system. 
 
Coordination with PADEP would be required under all Alternatives for monitoring and the FYR 
process. 
 
The long-term monitoring can be readily achieved. Implementation of ICs will require coordination with 
and the cooperation of property owners at the Site, DEP, and local government. 
 
For all Alternatives, EPA technical personnel are available to perform the FYRs. 
 
Cost 
 
Estimated costs associated with implementation of the remedial alternatives are presented in Appendix 
B. Alternative 3 has the lowest estimated cost ($1,536,000) because the Source Area is relatively small 
and would not require a large amount of injections. Alternative 2 has the highest estimated cost 
($12,568,000) because of the installation of the treatment system, costs associated with removing 1,4-
dioxane, and long-term O&M.   
 
Alternative 6 has the second highest cost ($6,362,000), but it is still roughly half the cost of Alternative 
2. The costs for the remaining 2 alternatives are as follows: Alternative 4 - $4,155,000, and Alternative 5 
- $2,960,000.      
 
State/Support Agency Acceptance 
 
EPA and PADEP have consulted during the RI, FS, and the preparation of the PRAP and ROD. PADEP 
concurred with the Selected Remedy (Alternative 6) in a letter dated May 11, 2022. 
 
Community Acceptance 
 
EPA held a 30-day public comment period from May 11, 2021, through June 11, 2021, to accept public 
comments on the remedial alternatives presented in the PRAP and on the other documents contained in 
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the AR file compiled in support of the Selected Remedy. Due to public health concerns, an in-person 
public meeting was not held. EPA recorded a video presentation that was published in place of a public 
meeting to inform local officials, interested citizens and other stakeholders about EPA’s proposed 
cleanup plan, the Superfund process, and to receive comments on the Proposed Plan. During the public 
comment period, EPA accepted written comments and responded to the comments in the 
Responsiveness Summary, which is included as Part III of this ROD.  
 
Principal Threat Wastes 
 
The NCP establishes an expectation that EPA will use treatment to address the principal threats posed by 
a site wherever practicable. See 40 C.F.R. § 300.430(a)(1)(iii)(A). The principal threat concept is 
applied to the characterization of source materials at a Superfund site. A source material is material that 
includes or contains hazardous substances, pollutants or contaminants that act as a reservoir for 
migration of contamination to, for example, groundwater. Principal threat wastes are those source 
materials considered to be highly toxic or highly mobile and that would present a significant risk to 
human health or the environment should exposure occur.  
 
Based on the concentrations of 1,1,1-TCA in groundwater, DNAPL is likely present at the Site in 
residual or free-flowing form. DNAPL is considered a principal threat waste because it acts as a 
reservoir for continued groundwater contamination. Treatment of principal threat waste to the maximum 
extent practicable has therefore been selected by EPA in this ROD to address a major source of 
groundwater contamination. 
 
11.0 SELECTED REMEDY 
 
Following review and consideration of the information in the AR file supporting selection of this 
remedial action, the requirements of CERCLA and the NCP, public comments, and State acceptance, 
EPA has selected Alternative 6: In-Situ Thermal Remediation in Source Area and In-Situ 
Chemical Oxidation in Hot Spot Areas (Figure 9).   
 
Summary of the Rationale for the Selected Remedy 
 
The Selected Remedy at the Site is: Alternative 6: In-Situ Thermal Remediation in Source Area and 
In-Situ Chemical Oxidation in Hot Spot Areas, groundwater and vapor intrusion monitoring, and 
ICs. EPA has selected Alternative 6 because it is protective, will comply with ARARs, is considered 
more effective in the long-term, is more permanent, and provides greater reduction of toxicity, mobility, 
and volume of contamination.   
 
Alternative 6 is considered the most effective in the long-term and the most permanent because it will 
remove the contamination from the Site by treating it on-Site. ISTR is the only remedy that can 
effectively treat DNAPL found in the bedrock matrix. By removing the contamination from the Site, 
Alternative 6 will prevent the contamination from migrating to groundwater at levels that would present 
an unacceptable risk to the public and will eliminate the probability of an accidental release in the future.  
Alternative 2 would leave sub-surface soil and bedrock contamination in place and requires operation 
and maintenance of the groundwater treatment system and would be the most expensive of the 
alternative remedies considered. Alternatives 3, 4, and 5 would only treat specific areas of 
contamination in sub-surface soil and bedrock and not sitewide contamination, leading to continued 
groundwater contamination. Alternative 6 is not the most expensive remedial alternative, and it ensures 
permanent protectiveness. 
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Alternative 6 was selected because it will protect human health and the environment by treating 
contaminated sub-surface soil and bedrock and will comply with ARARs. 
 
Description of Selected Remedy and Performance Standards 
 
Based on the comparative analysis of the alternatives under the nine criteria, EPA's Selected Remedy for 
the Site is Alternative 6. The total present worth cost of the Selected Remedy is $6,362,000. The major 
components of the Selected Remedy are: 
 
Component 1: In Situ Thermal Remediation in Source Area 
 
The application of ISTR technology will heat the overburden soil, underlying bedrock, and groundwater 
to a temperature that will volatilize the contaminants in the Source Area. Separate vapor extraction wells 
will be used for the extraction of the steam and contaminant-laden vapors generated by the overburden 
soil heating process. 
 
The heating elements will be installed using conventional drilling rigs and laid out in a pattern based on 
the geology of the soils and the distribution of groundwater and contaminants at the Site. EPA expects 
that five electrodes will be used to deliver electric power at depths of 8 feet and 28 feet bgs and will be 
controlled to target treatment of specific subsurface zones based on the distribution of temperature, 
groundwater, and contaminants in the treatment zone during the heating process. Co-located vertical 
extraction wells will be used to extract the vaporized contaminants and steam and to maintain pneumatic 
and hydraulic control. The extracted vapors and liquids (condensate) will be treated using a GAC 
system. The spent GAC units will be disposed of offsite in accordance with Section 121(d)(3) of 
CERCLA and Section 300.440 of the NCP. 
 
Prior to implementation of ISTR, additional characterization of the Source Area will be conducted. This 
characterization will be completed as part of the Remedial Design. In addition, existing wells (for 
example, monitoring wells) in the areas of the Site that will be impacted by ISTR will be abandoned 
using PA Department of Conservation and Natural Resources (DCNR) Water-Well Abandonment 
Guidelines. 
  
Monitoring of the ISTR system will be performed before, during, and after the thermal treatment heating 
period. Temperature and pressure monitoring wells will be installed within the target treatment area to 
track subsurface heating, pneumatic, and hydraulic control. During operation of the system, temperature, 
groundwater quality, vapor emissions, and condensate/discharge will be monitored for optimized control 
of the treatment process. 
 
In addition, groundwater monitoring in and near the overburden treatment zone will be performed to 
evaluate the progress and extent of the ISTR treatment. One baseline monitoring event will be conducted 
prior to implementation of the ISTR treatment process, and groundwater samples will be collected every 
2 weeks during the ISTR heating program. 
 
Specific performance criteria for the ISTR will be developed during the Remedial Design Phase. 
Achieving target temperature throughout the thermal treatment area will be the first criterion in 
evaluating the performance of the thermal system. EPA expects that when target temperatures are 
achieved, mass recovery rates will decline and COC concentrations in groundwater will decrease. When 
EPA determines that ISTR in the Source Area has reduced COC concentrations to or below RGs, 
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heating of the Source Area by ISTR will be terminated. Mass recovery in the vapor phase and in 
groundwater will continue for further reduction of COC concentrations in groundwater. 
 
Component 2: ISCO Injections in Hot Spot Areas 
 
ISCO involves the introduction of a chemical oxidant into the subsurface for the purpose of 
transforming groundwater contaminants into less harmful chemical species. ISCO is typically performed 
by drilling injection wells and directly injecting chemical oxidants into the affected groundwater. A 
bench scale study will be performed to determine the number of injection points to effectively distribute 
the oxidant in the targeted treatment zones. Three Hot Spot areas downgradient of the Source Area have 
already been selected to perform ISCO injections. These three separate ISCO Hot Spot areas are shown 
on Figure 9 Table 3 shows the amount of persulfate required and estimated mass removal for each area. 
These numbers are based on current data and will be modified during the remedial design phase if it is 
determined that such modifications are required to meet RGs.  
 
Prior to the ISCO injections taking place, a robust monitoring plan will be developed to ensure that no 
discharges of the injectate or contaminants occur to ground surface, surface water or sediments as a 
result of the ISCO injections. 
 
Component 3: Groundwater and Vapor Intrusion Monitoring 
 
Groundwater monitoring will be conducted to assess the effectiveness of the Selected Remedy. 
Groundwater samples will be collected and analyzed for Site-related COCs. Wells will be selected 
upgradient of the source and high-concentration areas, within the source and high-concentration areas of 
the Site, within the plume, and near the downgradient edge of the plume. Wells will be selected from the 
deep portions of the bedrock where relatively high concentrations of 1,1,1-TCA and 1,4-dioxane have 
been observed. A long-term monitoring plan will be prepared to identify the wells to be sampled and the 
analyses to be performed. EPA will also evaluate through monitoring the effectiveness of source control 
on the contaminated groundwater plume. If RGs are not met, additional treatment measures will be 
evaluated and implemented. During implementation of the Remedial Action groundwater will be 
monitored to ensure that no discharges of the ISCO injectate occur. 
 
Groundwater monitoring will also be used to determine whether additional VI monitoring is necessary at 
the Site. As described in the Nature and Extent of Contamination section of this ROD, EPA previously 
evaluated the results from the 2016 vapor intrusion investigation and determined that subsurface vapor 
intrusion of VOCs from the groundwater plume is not impacting the residential community at the Site. 
EPA will, however, conduct VI evaluation if there is new structures intended for human occupancy and 
use above or within 100 feet of the contaminated groundwater plume, or if COC concentrations near 
existing structures increase by an order of magnitude.  
 
Component 4: Institutional Controls 
 
The ICs will consist of the following requirements: 
 
EPA, in consultation with DEP, will work with the property owners at the Site, and, as necessary, with 
local government to implement institutional controls, such as proprietary controls (e.g., environmental 
covenants), governmental controls (e.g., zoning ordinances or building codes), enforcement instruments 
(e.g., Federal or State administrative orders), or informational devices (e.g., deed notices, the PA AUL 
Registry, community outreach, or advisories), to ensure implementation of the following AULs which 
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will limit human exposure to hazardous substances at the Site and activities that interfere with the 
integrity of the remedial action: 
  

• A prohibition on the installation of any new groundwater wells until RGs and protectiveness 
have been achieved, unless EPA, in consultation with DEP, gives prior written approval for 
such installation; 

 
• A prohibition on all activities that interfere with any component of the remedial action, 

unless EPA, in consultation with DEP, gives prior written approval for such activity; and 
 

• A requirement that EPA, in consultation with DEP, give prior written approval for new  
structures intended for human occupancy and use to prevent exposure to COCs via vapor 
intrusion. 

 
Summary of the Estimated Selected Remedy Costs 
 
The estimated present worth cost of the Selected Remedy is $6,362,000. The information in the cost 
summary table (Appendix A, Table 4) is based on the best available information regarding the 
anticipated scope of the Selected Remedy. Changes in the cost elements may occur as a result of new 
information and data collected during the engineering design of the Selected Remedial Action. 
 
12.0 STATUTORY DETERMINATIONS 
 
Under CERCLA, a selected remedy must protect human health and the environment, comply with 
ARARs that are not waived, be cost-effective and use permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent practicable. Additionally, 
CERCLA includes a preference for remedial actions that use, as their principal element, treatment to 
significantly and permanently reduce the volume, toxicity, or mobility of hazardous substances, 
pollutants, and contaminants. The following sections discuss how the Selected Remedy meets these 
statutory requirements. 
 
Protection of Human Health and the Environment 
 
The Selected Remedy is protective of human health and the environment. In-situ treatment of soil and 
groundwater by ISTR and ISCO will eliminate risks associated with contaminated groundwater and 
prevent further migration of COCs to groundwater. Confirmation sampling will be used to verify that the 
Selected Remedy is effective in attaining the RAOs. ICs will prevent future potential exposure to 
contaminants by prohibiting interference with the remedial action and by restricting new groundwater 
use or new residential construction without prior written approval by EPA, in consultation with PADEP. 
 
Compliance with Applicable or Relevant and Appropriate Requirements 
 
The Selected Remedy will attain the Federal and State ARARs described in Table 5 as required by 
CERCLA and the NCP. The Selected Remedy will eventually attain chemical-specific ARARs, 
including the MCLs for seven COCs and the MSCs for 1,4-dioxane and 1,1-DCA. The Selected Remedy 
will also meet all location- and action-specific ARARs that have been identified in Table 5. 
 
Cost Effectiveness 
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Section 300.430(f)(1)(ii)(D) of the NCP requires EPA to evaluate cost-effectiveness by comparing all 
the alternatives meeting the threshold criteria - protection of human health and the environment and 
compliance with ARARs - against long-term effectiveness and permanence; reduction of toxicity, 
mobility, or volume through treatment; and short-term effectiveness (collectively referred to as “overall 
effectiveness”). The NCP further states that overall effectiveness is then compared to cost to ensure that 
the remedial action is cost effective, and that a remedial action is cost effective if its costs are 
proportional to its overall effectiveness. 
 
EPA concludes, following an evaluation of these criteria, that the Selected Remedy is cost-effective in 
providing overall protection in proportion to cost and meets all other requirements of CERCLA. The 
estimated present worth cost for the Selected Remedy is $6,362,000. 
 
Utilization of Permanent Solutions and Alternative Treatment Technologies to the Maximum 
Extent Practicable 
 
The Selected Remedy utilizes permanent solutions and alternative treatment technologies to the 
maximum extent practicable. In-situ treatment of contaminated soil and groundwater will permanently 
eliminate the threats to human health and the environment from those media. For the Selected Remedy, 
risk reduction and protectiveness will be achieved in a cost-effective manner, using proven technologies. 
 
Preference for Treatment as a Principal Element 
 
The Selected Remedy employs treatment as a principal element because it is cost-effective, and there 
will be a reduction in toxicity, mobility, and volume of contamination by removing the contamination 
permanently from the Site.  
 
Five-Year Review Requirements 
 
In accordance with CERCLA Section 121(c), 42 U.S.C. § 9621(c), a performance evaluation must be 
conducted at least every five years when a remedial action results in any hazardous substances, 
pollutants, or contaminants remaining on-Site. In addition, as a matter of policy, EPA will conduct a 
FYR for any remedial action that, upon completion, will not leave hazardous substances, pollutants, or 
contaminants on-site above levels that allow for unlimited use and unrestricted exposure, but requires 
five years or more to complete.  
 
For this Site, a FYR will be conducted every five years from the start of on-Site construction of the 
Remedial Action until the Remediation Goals have been met and a cumulative risk assessment 
concludes that the Remedy is protective and that unlimited use and unrestricted exposure are allowed.  
 
13.0 DOCUMENTATION OF SIGNIFICANT CHANGES 
 
The PRAP for the Site, the recorded video presentation, along with the AR file, were released for public 
comment on May 11, 2021.  The PRAP identified Alternative 6 (in-situ treatment and ICs) as the 
Preferred Alternative at the Site. EPA reviewed all comments received during the public comment 
period. EPA has determined that no significant charges to the Preferred Alternative, as originally 
identified in the PRAP, are necessary or appropriate and have chosen it as the Selected Remedy in this 
ROD. However, EPA has made three changes to Table 5 (ARARs and TBCs) in response to a requested 
correction from PADEP and as a result of the Agency’s determination that certain State well-
abandonment regulations or related guidance should be included as action-specific ARARs for this 
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remedial action. 
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BAGHURST DRIVE SUPERFUND SITE 
UPPER SALFORD TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA 
 
RESPONSIVENESS SUMMARY 
 
This Section of the ROD summarizes the significant comments and concerns received from the 
public and PADEP during the 30-day public comment period on EPA’s proposed remedial action 
for the Site and provides EPA’s responses to those comments and concerns. After careful 
consideration of the public’s comments and concerns received during the public meeting for the 
Site, as well as PADEP’s suggestions concerning ARARs, EPA has determined that no 
significant changes to the proposed remedial action, as originally identified in the PRAP, are 
necessary or appropriate. EPA has selected Preferred Alternative 6 as the Remedy to address 
soil, bedrock, and groundwater contamination at the Site. 
 

A. The Public Comment Period 
 
In accordance with Section 117(a) of CERCLA,3 EPA issued a public notice on May 11, 2021, 
in The Lansdale Reporter, a major local newspaper of general circulation in the community near 
the Site. The public notice contained a list of the components of EPA’s preferred alternatives, 
information relevant to the duration of the public comment period, the weblink to a prerecorded 
presentation about the PRAP, and a weblink to the PRAP and the AR file for public review. EPA 
also provided notice to the public that the AR file could be viewed in person at the following 
locations: 
 
EPA Administrative Records Room, 
Indian Valley Public Library 
100 East Church Road Avenue 
Telford, Pennsylvania 18969 
Phone: 215-723-9109 
     
Attention: Administrative Records Coordinator  
4 Penn Center 
1600 JFK Boulevard 
Philadelphia, PA  19103  
(215) 814-3157  
Hours: Monday through Friday, 8:30 am to  
4:30 pm; by appointment only.  
 
The 30-day comment period began on May 11, 2021, and ran through June 11, 2021. In addition, 
on May 11, 2021, EPA sent a Fact Sheet summarizing EPA’s preferred alternatives to residences 
at and near the Site. 
 
Due to public health concerns related to the COVID-19 pandemic, an in-person public meeting 
was not held. As a substitute for the public meeting, EPA published, on the internet, a recorded 
video presentation containing information EPA would have shared at the public meeting had the 

 
3 42 U.S.C. § 9617(a); see also 40 C.F.R. § 300.430(f)(3). 
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meeting been held in person. In the presentation, the public was informed that comments could 
be directly emailed to EPA’s Remedial Project Manager (RPM) or Community Involvement 
Coordinator (CIC) or a message could be left on a dedicated voicemail box that was set up by 
EPA. 
 

B. Comments Received from the Public and DEP 
 
Some of the questions raised by members of the public during the comment period concerned 
information on the status of the drinking water line that EPA will be installing at the Site as part 
of a Superfund removal action under Section 104(a) of CERCLA.4  
 
As discussed above, EPA has been conducting a Superfund-financed removal action at the Site 
to protect the public health and welfare. The removal action has included installation and 
maintenance of carbon-filtration-treatment systems on private and community wells serving 27 
households in Upper Salford Township that have been impacted by releases at the Site. In 
addition, EPA currently provides bottled drinking water to these households. In January 2022, 
EPA began construction of a waterline that will ultimately connect the 27 homes to a local 
municipal water system operated by the Schwenksville Authority. Following completion of the 
waterline, EPA intends to donate the waterline to the Schwenksville Authority, which will 
assume responsibility for the waterline’s long-term operation and maintenance. 
 
Members of the public have asked for a list of the properties that will be connected to the public 
waterline and for a map of the waterline itself. As explained in greater detail below, EPA will not 
release a list of the specific properties that will be connected to the public waterline because of 
privacy concerns. Upon completion of the waterline’s construction, EPA will make available as-
built map(s) or schematics of the public portions of the waterline, but only to the extent that EPA 
determines that the release of this information would not be a clearly unwarranted invasion of an 
individual’s privacy. For additional information about EPA’s removal action, interested persons 
are encouraged to contact EPA’s CIC for this Site. 
 
In addition to the public’s questions about the waterline, EPA received several comments from 
PADEP about State ARARs identified in the PRAP. EPA will make changes to certain 
descriptions of State ARARs in response to PADEP’s suggestions. However, for the legal 
reasons discussed below, EPA has not agreed to include the regulations promulgated under 
Pennsylvania’s Uniform Environmental Covenants Act (PA UECA) as an ARAR for this 
remedial action. 
 

C. EPA Responses to Comments From Public and PADEP 
 

1. Comment 1: Can EPA supply a list of properties that will be connected to public water 
which EPA Removal Program is constructing in the area? 

 
EPA Response:  As a matter of law and policy, EPA will not publish the list of private properties 
that will be connected to the public waterline. 
 

 
4 42 U.S.C. § 9604(a). 
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When releasing information to the public, EPA intends to be transparent about its actions in a 
manner that is consistent with the Freedom of Information Act (FOIA)5, the Privacy Act6, and 
other federal law. The FOIA exempts certain information from release to the public, including, 
for instance, “personnel and medical files and similar files the disclosure of which would 
constitute a clearly unwarranted invasion of personal privacy . . .”7 Federal courts have 
interpreted the release of private citizens’ addresses in certain circumstances to be a clearly 
unwarranted invasion of personal privacy.8 In this case, the residents whose wells have been 
contaminated by hazardous substances through no fault of their own have not relinquished their 
privacy interests in their home addresses simply because the government has determined that, for 
public health reasons, their private wells must be abandoned and that their homes must now be 
hooked up to a public waterline. Accordingly, EPA will not supply to the general public a list of 
the private properties that will be connected to the waterline during the removal action at the 
Site. 
 
EPA also believes the Privacy Act applies to the information requested by the commenter who 
submitted Comment 1. Under the Privacy Act, EPA may not disclose any information about an 
individual that is maintained in an EPA system of records, containing the individual’s name or 
other identifying particular, unless in response to a written request by, or with the prior written 
consent of, the individual to whom the record pertains.9 In this case, EPA has determined that the 
home addresses of private citizens living at the Site may be among the identifying particulars 
whose release is prohibited under the Privacy Act without the prior written consent of the 
individual. As such, EPA will not release the list of private properties that will be connected to 
the waterline during the removal action at the Site. 
 

2. Comment 2: Can a map of the waterline be provided? 
 
EPA Response: Subject to the privacy-related legal prohibitions described immediately above, 
EPA will provide an as-built map or other schematic of the public portions of the waterline once 
construction has been completed. For the reasons stated above, EPA will not provide to the 
general public a map or other schematic showing the locations of lateral waterlines installed on 
private properties at the Site. 
 
[Note: The following four comments were submitted by PADEP in a letter dated June 10, 2021, 
from Bonnie McClennen, PADEP Environmental Group Manger, Environmental Cleanup and 
Brownfields, to Andrew Hanieko, EPA Remedial Project Manager.] 
 

3. Comment 3: PADEP submitted the following comment – “Pages 17 and 18 of the PRAP 
state that “the activity and use-restrictions described above will be implemented by one 
or more of the following categories of ICs: (a) proprietary controls, such as 

 
5 5 U.S.C. § 552. 
6 5 U.S.C. § 552a. 
7 5 U.S.C. § 552(b)(6). 
8 See, e.g., Sheet Metal Workers Int'l Ass'n, Local No. 19 v. VA, 135 F.3d 891, 903-05 (3d Cir. 1998), and cases cited 
therein.  
9 5 U.S.C. § 552a(b). 
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environmental covenants under the Pennsylvania Uniform Environmental Covenants 
Act;……; or (d) informational devices, such as deed notices in county property records, 
listing of properties affected by Site COCs in the Pennsylvania Activity and Use (AUL) 
Registry.” Institutional Controls (ICs) that implement Activity and Use Limitations 
(AULs) which constitute a critical remedial component of environmental response 
projects, including CERCLA remedies, that satisfy Pennsylvania remediation standards 
are required to be in the form of Environmental Covenants (ECs), pursuant the Section 
6517(a)(1) of the Pennsylvania Uniform Environmental Covenants Act (UECA), 27 
Pa.C.S. § 6517(a)(1).” 

 
EPA Response: This Comment and Comment 4 (immediately below) have been part of an 
ongoing dialogue between EPA and PADEP. EPA’s prior written communications with PADEP 
about ARARs are included in the Administrative Record for the Site’s remedial action. 
 
EPA intends to use environmental covenants as institutional controls implementing AULs at the 
Site when appropriate. When AULs are implemented with an environmental covenant, EPA will 
follow the requirements promulgated under the PA UECA at 25 Pa. Code Chapter 253. 
 
Generally, EPA’s implementation of AULs at the Site will be informed by Agency guidance, 
Institutional Controls: A Guide to Planning, Implementing, Maintaining, and Enforcing 
Institutional Controls at Contaminated Sites (OSWER 9355.0-89; EPA-540-R-09-001; Dec. 
2012) (the “PIME Guidance”), which EPA has identified as a TBC (i.e., guidance or directive to 
be considered) for this remedial action. The PIME Guidance identifies four types of institutional 
controls – (i) proprietary controls (e.g., environmental covenants, restrictive covenants), (ii) 
governmental controls (e.g., zoning), (iii) enforcement tools (e.g., state or federal administrative 
orders, and (iv) informational devices (e.g., health advisories, public notices). While EPA prefers 
to use environmental covenants to implement AULs at Superfund sites, the Agency recognizes 
that other forms of institutional controls may be necessary at some sites.  
 
EPA respectfully disagrees with PADEP that, on its face, the PA UECA requires AULs to be 
implemented by environmental covenants in every instance. For one, as discussed in more detail 
below, the regulations promulgated under the PA UECA allow for the waiver by PADEP of an 
environmental covenant.10 In addition, the PA UECA itself provides that other instruments may 
be used in Pennsylvania to implement AULs.11 In any event, as stated above, EPA prefers to use 
environmental covenants for implementation of AULs at Superfund sites in Pennsylvania (and 
other states) and intends to follow this preference as appropriate at this Site. 
 

4. Comment 4: PADEP submitted the following comment – “After DEP identified the 
Pennsylvania UECA as an ARAR, in its April 21st, 2021 letter EPA declined to list it as 
an ARAR stating that ‘the PA UECA is not a requirement of general applicability 
because it may either be waived, . . . .’ We presume that this comment is alluding to the 

 
10 See 25 Pa. Code § 253.4 (Requirements for and waiver of environmental covenants). 
11 See 27 Pa.C.S. § 6505(d)(2) (“Nothing in this chapter shall be construed to restrict, affect or impair the rights of 
any person to enter into or record a restrictive covenant, institution[al] control, easement, servitude or other 
restriction on the use of property permitted by law that does not satisfy the requirements of this chapter . . .”) 
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first phrase of Section 6517(a)(1) of UECA.12 That language, however, does not refer to 
waivers of environmental covenants. Rather, that language refers to remediation 
requirements that DEP may potentially waive under Section 902(b) of Act 2 akin to the 
authority EPA maintains under Section 121(d)(4) of CERCLA. There is nothing about 
that authority which impacts UECA as an ARAR.” 

 
EPA Response: EPA has carefully considered all of PADEP’s proposed ARARs for the remedial 
action, and we believe this was reflected in our prior correspondence on ARARs and in our two 
earlier meetings on this matter. EPA’s decisions on ARARs are legal and technical 
determinations. In this case, EPA has determined that the requirements promulgated under the 
PA UECA at 25 Pa. Code Chapter 253 do not meet the legal definition of an ARAR under 
CERCLA, the NCP, and case law. However, as discussed above, EPA intends to comply with 
these requirements to the extent EPA determines that an environmental covenant should be used 
to implement AULs on real property at the Site. 
 
EPA must attain any ARARs that are selected for the remedial action at the Site. Under 
CERCLA § 121(d)(2)(A),13 ARARs are requirements, standards, criteria, or limitations under 
federal environmental laws, or more stringent State requirements, standards, criteria, or 
limitations that are promulgated under State environmental or facility-siting laws. The NCP 
defines promulgated, as used in connection with an ARAR, to mean a standard that is of general 
applicability and is legally enforceable.14 This definition of promulgated, along with several 
other provisions of the NCP, were challenged by the State of Ohio, the Commonwealth of 
Pennsylvania, and several other states in a case called State of Ohio v. U.S. EPA,15 in which the 
court upheld the NCP’s definition of promulgated and stated, “Under the NCP definition, a 
standard must be generally applicable on its face, and if so, the standard is a potential ARAR.”16  
 
In this case, the standards promulgated under the PA UECA at 25 Pa. Code § 253.4 are not 
generally applicable on their face and therefore do not meet the legal definition of an ARAR. For 
one, 25 Pa. Code § 253.4 is a subchapter of the PA UECA regulations entitled, “Requirements 
for and waiver of environmental covenants,” providing that environmental covenants may be 
waived in certain circumstances by PADEP – “Unless waived by the Department, activity and 
use limitations used to demonstrate or maintain attainment of a remediation standard under the 
Land Recycling Act or the Storage Tank Act must be in the form of an environmental covenant . 
. . .” If a requirement can be waived, it is not one of general applicability on its face and, 
therefore, does not meet the legal definition of an ARAR under CERCLA and the NCP. In 
addition, 25 Pa. Code § 253.4(a) provides that “an environmental covenant may be used with 
other types of environmental response projects,” besides cleanups under the Land Recycling Act 
or the Storage Tank Act. The predicate “may be used” means that the requirement for an 
  

 
12 Note: EPA’s April 21, 2021 letter, which is included in the AR, expressly cites 25 Pa. Code § 253.4 in footnote 2, 
not Section 6517(a)(1) of the PA UECA.  
13 42 U.S.C. § 9621(d)(2)(A). 
14 See 40 C.F.R. § 300.400(g); see also 42 U.S.C. § 9621(d)(2)(C)(iii)(I) (“Any State standard, requirement, criteria, 
or limitation . . . shall apply where each of the following conditions is met: . . . The State standard, requirement, 
criteria, or limitation is of general applicability and was adopted by formal means.”) 
15 997 F.2d 1520 (D.C. Cir. 1993) 
16 997 F.2d at 1528. 
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environmental covenant under 25 Pa. Code § 253.4(a) is discretionary and not of general 
applicability. If a standard is discretionary at other response sites in Pennsylvania, it cannot be 
deemed a requirement at a CERCLA site.17 
 
Upon further consideration of this matter, EPA respectfully disagrees that the standards 
promulgated under the PA UECA are of general applicability. As such, they do not meet the 
legal definition of an ARAR under CERCLA and the NCP and have not been identified as 
ARARs for this remedial action. 
 

5. Comment 5: PADEP also submitted the following comment – “In addition, in cases 
where property owners refuse to execute an EC, at EPA’s request, DEP may issue an 
Administrative Order either requiring the owner to record an EC or, pursuant to Section 
512(a) of HSCA, to implement such restrictions directly as it has already done for 
Ambler Asbestos and plans to do for Clearview Landfill. For these occasions, EPA 
should add to its ARAR table: Section 512(b) of the HSCA, P.L. 756, No. 108 of October 
1988; 35 P.S. § 6020.512.” 

 
EPA Response: As stated in our response to Comment 3 above, EPA agrees that implementation 
of AULs can take more than one form. The PRAP identifies EPA’s 2012 PIME Guidance as a 
TBC for the remedial action. Under the PIME Guidance, AULs can be implemented by 
proprietary controls (e.g., environmental covenants), governmental controls (e.g., zoning), 
enforcement tools (e.g., administrative orders), or informational controls (e.g., fish advisories). 
EPA has not identified Section 512(b) of HSCA as an ARAR because EPA does not intend to 
implement all AULs with administrative orders. CERCLA requires attainment of all ARARs 
selected in the ROD, unless EPA modifies it with an Explanation of Significant Differences or a 
ROD Amendment. For EPA not to identify Section 512(b) as an ARAR does not diminish 
PADEP’s authorities under this law. For its part, EPA reserves its rights to issue administrative 
orders under Section 106(a) of CERCLA18 to enforce AULs, as we have done at the AIW 
Frank/Mid-County Mustang Superfund Site in Chester County, Pennsylvania.  
 

6. Comment 6: PADEP submitted the following additional comment – “DEP also reasserts 
its concerns regarding language related to modifications to AULs in the PRAP ‘. . . unless 
EPA, in consultation with DEP, gives prior written approval . . .’ DEP presumes that EPA 
plans to utilize this language in the Record of Decision and in future ECs. The language 
proposed in the PRAP diminishes DEP’s enforcement authority, should it disagree with 
future modifications to AULs. As a signatory to the EC or issuing authority for a HSCA 
Section 512 Order, DEP must maintain the ability to provide its concurrence with 
modifications to AULs.” 

 
EPA Response: EPA is sensitive to PADEP’s position on this issue, but does not share PADEP’s 
belief that use of the in-consultation language would somehow diminish PADEP’s enforcement 
authority under Pennsylvania law. 
 

 
17 53 Fed. Reg. 51394-01, 51438 (Dec. 21, 1988) (“For a State requirement to be a potential ARAR it must be 
applicable to all remedial situations described in the requirement, not just CERCLA sites.”) 
18 42 U.S.C. 9606(a). 
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As an initial matter, EPA’s use of the in-consultation formulation in the PRAP is consistent with 
the respective roles EPA and PADEP play as lead agency and support agency under federal law. 
The NCP provides that “the lead agency will consult with the support agency . . . throughout the 
response process.”19 EPA intends to engage in such consultation with PADEP throughout the 
remedial action at this Site, including during the implementation of institutional controls. To that 
end, EPA has previously agreed to co-sign with PADEP environmental covenants recorded for 
the implementation of AULs at Fund-financed sites on the NPL in Pennsylvania and intends to 
do this for environmental covenants that may be obtained at the Site.   
 
Under the PA UECA, all signatories to an environmental covenant must agree to and sign any 
proposed modifications to, or termination of, the environmental covenant before such 
modification or termination can take effect.20 Accordingly, EPA does not agree that use of the 
in-consultation language in the ROD or in any environmental covenant implementing AULs 
selected in the ROD would diminish PADEP’s legal rights or enforcement authorities as a co-
signatory on an environmental covenant. These rights and authorities are expressly secured under 
the PA UECA. 
 
In addition, as PADEP notes in Comment 5 above, it maintains its enforcement authorities under 
Section 512(b) of HSCA at federal Superfund sites. 
 
EPA also notes that PADEP’s enforcement authorities are protected under the federal Superfund 
law. Section 114(a) of CERCLA21 expressly provides that no provision in CERCLA preempts 
PADEP’s own enforcement authorities under PA law to impose additional liability or 
requirements with respect to the release of hazardous substances within the Commonwealth. See 
also Manor Care, Inc. v. Yaskin, 950 F. 2d 122, 125-6 (3d Cir. 1991) (Holding that the clear 
language of CERCLA § 114(a) demonstrates that Congress did not intend CERCLA to occupy 
completely the field of environmental regulation or to preempt states from enacting or enforcing 
their own laws to supplement federal measures to clean up hazardous wastes). Thus, under 
CERCLA, PADEP’s enforcement authority under PA law would not be diminished by inclusion 
of the in-consultation language in EPA’s ROD.  
 
Finally, EPA has previously demonstrated its intention to coordinate with PADEP on 
enforcement of AULs. When the current owner of a Superfund site in Southeast Pennsylvania 
did not comply with AULs under a recorded environmental covenant signed by both EPA and 
PADEP, our two agencies worked together and agreed that the best response would be for EPA 
to enforce the AULs under CERCLA by issuing an administrative settlement and order on 
consent (ASAOC) under CERCLA §§ 104(a) and 122(a). PADEP played a vital, consultative 
role throughout that enforcement action and in the oversight of the subsequent response action 
under the ASAOC. PADEP’s enforcement authority was not diminished in that case, and 
PADEP is not foreclosed from seeking its own legal remedies under the PA UECA or other State 
or Federal law. 
 
 

 
19 40 C.F.R. § 300.4. See also 40 C.F.R Part 300, Subpart F (State Involvement in Hazardous Substance Response). 
20 See 27 Pa.C.S. § 6510(a) 
21 42 U.S.C. § 9614(a). 
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7. Comment 7: PADEP also submitted a comment concerning an inaccuracy in the 
description of a State ARAR – 25 Pa. Code § 139.l4(a)(2) – listed in the Final ARARs 
Table. 

 
EPA Response: EPA has corrected this particular inaccuracy in the Final ARARs Table (Table 5) 
for the ROD and will continue to coordinate with PADEP on issues concerning ARARs.
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Chemical-Specific ARARs and TBCs 

Requirement Citation Status Description Relation to Remedy 
Maximum Contaminant 
Levels (MCLs) under the 
Safe Drinking Water Act 
of 1974, as amended, 42 
U.S.C. §§ 300f et seq. 
(SDWA) 

40 C.F.R. § 141.61 Relevant and 
Appropriate 

MCLs promulgated under the SDWA 
for certain organic chemicals are 
enforceable standards for public 
drinking water supply systems having 
at least 15 service connections or 
being used by at least 25 persons. 

Groundwater at the Site is a 
potential underground source 
of drinking water. MCLs will 
be the cleanup standards for 
groundwater remediation of 
the following contaminants of 
concern (COCs)– 1,1,1-TCA, 
1,1,2-TCA, 1,1-DCE, 1,2-
DCA, chloroform, TCE, and 
vinyl chloride. 

Pennsylvania Statewide 
Health Standards 
promulgated under the 
Land Recycling and 
Environmental 
Remediation Standards 
Act of May 19, 1995, P.L. 
4, No. 2, 35 P.S. §§ 
6026.101 et seq. (Act 2) 

25 Pa. Code §§ 
250.304, 250.305, 250.309(a), 
250.309(c), and 25 Pa. Code Chapter 
250, Appendix A, Tables 1 and 3. 

Relevant and 
Appropriate 

Statewide Health Standards are 
Medium-Specific Concentrations 
(MSCs) of regulated substances 
associated with groundwater, soil, and 
surface water used for most voluntary 
and mandatory cleanups conducted in 
Pennsylvania (PA). 

The State MSCs for 1,1-DCA 
and 1,4-dioxane will be the 
cleanup standards for these 
two COCs in groundwater. 

Pennsylvania Water 
Quality Standards issued 
under Sections 5(b)(1) and 
402 of the Clean Streams 
Law, Act of June 22, 
1937, P.L. 1987, as 
amended, 35 P.S. §§ 
691.5(b)(1) and 691.402  
(Clean Streams Law) 

25 Pa. Code §§ 93.6; 93.7; 93.8a(a)- 
(e); 93.8c, including Table 5 (Water 
Quality Criteria for Toxic 
Substances); and 93.9f. 

Relevant and 
Appropriate 

These water quality standards are 
based on the protected, designated 
uses of surface waters in Pennsylvania 
(PA). The Water Quality Criteria 
listed in 25 Pa. Code § 93.8c, Table 5, 
are the criteria for toxic substances 
used in the development of effluent 
limitations in National Pollution 
Discharge Elimination System 
(NPDES) permits in PA and for other 
purposes. 
 
 
 
 

Any discharge of treated 
groundwater to surface water 
in Stream 1 or the Perkiomen 
Creek during the remedial 
action will abide by the Water 
Quality Criteria in Table 5 and 
will not impair the designated 
uses of surface waters at the 
Site.  

     



Baghurst Drive Superfund Site, Upper Salford, Montgomery County, PA 
Record of Decision – ARARs Table  
 

2 
 

Requirement Citation Status Description Relation to Remedy 
 EPA Vapor Intrusion Screening 

Level Calculator 
 

https://www.epa.gov/vaporintrusion/
vapor-intrusion-screening-level-
calculator 

TBC1 The COCs are volatile organic 
compounds (VOCs) that have the 
potential to migrate from groundwater 
into the air and can become trapped 
below the slabs of residential 
buildings at the Site as the vapors 
make their way into the atmosphere. 
VOC vapors have the potential to 
travel through cracks in the slabs and 
move into the living or breathing areas 
of residential structures. The Vapor 
Intrusion Screening Level (VISL) 
calculator identifies chemicals that are 
considered to be sufficiently volatile 
and toxic to warrant an investigation 
of the soil gas intrusion pathway when 
they are present as subsurface 
contaminants. 

The VISL calculator will be 
used to evaluate the need for 
vapor-intrusion mitigation 
measures in any new 
construction for human 
occupation at the Site. If the 
VISL calculator determines 
that releases or potential 
releases of VOCs in sub-slab 
or indoor air pose an 
unacceptable risk to human 
health, EPA will require VI-
mitigation measures to be 
implemented in any new 
construction for human 
occupation. 

 

  

 
1 40 C.F.R. § 300.400(g)(3) provides that EPA and the state may, as appropriate, identify other advisories, criteria, or guidance to be considered for a particular 
release(s). This to-be-considered category (TBC) includes advisories, criteria, or guidance issued by EPA, other federal agencies, or the state. 

https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator
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Location-Specific ARARs and TBCs 

Requirement Citation Status Description Relation to Remedy 
Delaware River Basin 
Commission (DRBC), 
promulgated regulations 

18 C.F.R. §§ 401.3, 430.7, 430.9, 
and 430.23(b) 

Applicable These DRBC regulations require 
federal agencies to consult with the 
DRBC on projects affecting water 
resources of the Delaware River 
Basin. They also establish the 
Southeastern Pennsylvania 
Groundwater Protected Area and  
groundwater withdrawal limits for this 
Protected Area; and they provide 
calculation procedures for 
groundwater withdrawal limits.  

The Site lies within the 
DRBC-designated 
Southeastern Pennsylvania 
Groundwater Protected Area. 
EPA has conferred with the 
DRBC about the remedial 
action, as required by these 
regulations. To the extent a 
significant amount of 
groundwater will be 
withdrawn at the Site during 
the remedial action, the 
withdrawal limits established 
in the regulations will apply. 

Regulations promulgated 
under Section 106 of the 
National Historical 
Preservation Act of 1966, 
as amended (NHPA), 54 
U.S.C. § 306108 

36 C.F.R. Part 800 Applicable Section 106 of the NHPA requires any 
Federal undertaking to consider the 
effect the activity may have on any 
historic property, and the Federal 
Advisory Council on Historic 
Preservation must be given a 
reasonable opportunity to comment on 
the undertaking. 
 
The regulations at 36 C.F.R. Part 800 
describe the actions a Federal agency 
must take to meet its statutory 
responsibilities under the NHPA, 
including consultation with the 
Pennsylvania State Historic 
Preservation Office (SHPO) and the 
Federal Advisory Council on Historic 
Preservation to determine if the 
Federal undertaking will affect 
cultural or historic sites on or eligible 
for the National Register of Historic 
Places. 

The remedial action meets the 
definition of an “undertaking” 
under 36 C.F.R. § 800.16(y). 
Accordingly, EPA will 
comply with Section 106 of 
the NHPA and the regulations 
implementing it. EPA will 
consult with the Federal 
Advisory Council and SHPO 
prior to the remedial action. 
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Requirement Citation Status Description Relation to Remedy 
Migratory Bird Treaty Act 
of 1918, as amended 
(MBTA), regulations 
promulgated thereunder 

16 U.S.C. § 703 and  
50 C.F.R. § 10.13 

Applicable Section 703 of the MBTA prohibits 
the take (including killing, capturing, 
selling, trading, and transport) of 
protected migratory bird species that 
are native to the United States without 
prior authorization by the U.S. Fish 
and Wildlife Service (FWS). The 
species protected as migratory birds 
under the MBTA are listed at 50 
C.F.R. § 10.13. 

Appropriate actions will be 
taken during the remedial 
action to ensure 
that no migratory birds listed 
at 50 C.F.R. § 10.13 or their 
nests are adversely affected by 
the remedial action. 

Dam Safety and 
Waterway Management  
regulations promulgated 
under the Clean Streams 
Law and the Dam Safety 
and Encroachments Act, 
Act of Nov. 26, 1978, P.L. 
1375, No. 325, 32 P.S. §§  
693.1 et seq., as amended 

25 Pa. Code Chapter 105, including 
25 Pa. Code §§ 105.17, 105.161, 
105.165, 105.166, and 105.311-.315 

Applicable These regulations (i) provide for  
comprehensive regulation and 
supervision, and (ii) assure proper 
planning, design, construction, 
maintenance, and monitoring, of water 
obstructions and encroachments in 
PA. 

Discharges of treated 
groundwater to Stream 1 or 
the Perkiomen Creek during 
the remedial action will 
comply with substantive 
requirements of these 
regulations, but no permit will 
be obtained. EPA will also 
meet the substantive 
requirements of an 
environmental assessment 
under 25 Pa. Code § 105.15 
during the remedial design, if 
it is determined that any 
wetlands on-Site will be 
impacted by the remedial 
action. 

Floodplain Management 
regulations promulgated 
under the Clean Streams 
Law and the Dam Safety 
Act 

25 Pa. Code Chapter 106, including 
25 Pa. Code §§ 106.31-.33, 
106.41(a), 106.45. 106.46, 106.51, 
106.52(a)-(b), 106.53, and 106.63 

Applicable  These regulations encourage planning 
and development in floodplains that 
are consistent with sound land-use 
practices. 

Any construction activities in 
an on-Site floodplain during 
the remedial action will meet 
the substantive requirements 
of these regulations, but no 
permit will be obtained. 
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Action-Specific ARARs and TBCs 

Requirement Citation Status Description Relation to Remedy 
Section 7 of the 
Endangered Species Act 
of 1973, as amended 
(ESA), and regulations 
promulgated under it. 

16 U.S.C. § 1536 and  
50 CFR §§ 402.01-402.17 

Applicable The ESA requires consultation 
between the U.S. Department of 
Interior and other federal agencies to 
ensure that that any action authorized, 
funded, or carried out by these 
agencies (a/k/a “agency action”) is not 
likely to jeopardize the continued 
existence of any endangered or 
threatened species or result in the 
destruction or adverse modification of 
habitat of such species. 

The bog turtle (Clemmys 
muhlenbergii) is a threatened 
species, whose habitat 
potentially includes areas of 
Montgomery County, 
Pennsylvania, near the Site. 
EPA will coordinate with 
FWS to ensure the remedial 
action does not jeopardize the 
continued existence of the bog 
turtle or any other endangered 
or threatened species or result 
in the destruction or adverse 
modification of habitat of 
these species. 

Fish and Wildlife 
Coordination Act of 1934, 
as amended (FWCA) 

16 U.S.C. § 662 Applicable The FWCA requires action to protect 
fish and wildlife from actions 
modifying streams or lakes. The 
FWCA requires coordination with the 
FWS, Department of the Interior, and 
state agencies to conserve wildlife 
resources and to prevent loss and 
damage to these resources. 

Discharges of treated 
groundwater from the Site will 
potentially modify Stream 1 
and the Perkiomen Creek and 
affect fish and wildlife 
resources. EPA will 
coordinate with other federal 
and state agencies to prevent 
loss or damage of these 
resources during the remedial 
action. 

Federal regulations for the 
Underground Injection 
Control (UIC) Program 
promulgated under the 
SDWA 

40 CFR §§ 144.12(a), 
144.82, 146.6, 146.8, 146.10(c) 

Applicable These regulations set forth 
requirements for the UIC program 
promulgated under Part C of the 
SDWA. 

The remedial action includes 
in-situ chemical oxidation 
(ISCO), which will involve 
substrate injections into an 
underground source of 
drinking water (USDW). The 
remedial action will meet 
these requirements to protect 
the USDW. 
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Requirement Citation Status Description Relation to Remedy 
Standards for 
Contaminant Emissions, 
promulgated under the Air 
Pollution Control Act, Act 
of Jan. 8, (1960) 1959, 
P.L. 2119, No. 787, as 
amended, 35 P.S. §§ 4001 
et seq. (ACPA) 

25 Pa. Code §§ 123.1(a) and (c), 
123.2, and 123.31 

Applicable These regulations prohibit fugitive 
emissions, fugitive particulate matter 
emissions, visible emission, and 
emissions of malodorous air 
contaminants. 

Emissions occurring during 
construction of the remedial 
action and operation of the in-
situ thermal remediation 
(ISTR) component of the 
remedy will be addressed in 
accordance with these 
requirements, but no permit 
will be obtained. 

National Emissions 
Standards for Hazardous 
Air Pollutants: Site 
Remediation, promulgated 
under Section 112 of  the 
Clean Air Act of 1970, as 
amended (CAA), 42 
U.S.C. § 74122 

40 C.F.R. Part 63, Subpart GGGGG 
- - §§ 63.7884-.7887; 63.7890(a)-(b); 
63.7891(b); 63.7893(b); 63.7910(a)-
(b); 63.7912-.7913; 63.7920; 
63.7922; 63.7923(a); 63.7935(a), (g), 
(h)(1)-(2), (i), (j); 63.7937(b)(1), 
(c)(1); 63.7938(b), (c)(1)-(3), (d); 
63.7941(c), (d), (f), (k); 63.7943(a)-
(c); 63.7944 (a)-(c); 63.7945(a); and 
63.7946-.7947.   

Relevant and 
appropriate 

This subpart establishes national 
emissions limitations and Maximum 
Achievable Control Technology 
(MACT) standards for hazardous air 
pollutants (HAPs) emitted from site 
remediation activities. This subpart 
also establishes requirements to 
demonstrate initial and continuous 
compliance with the emissions 
limitations and work practice 
standards. 

The COCs identified at the 
Site are designated HAPs. 
Any vapor emissions during 
the remedial action will be 
controlled and monitored in 
accordance with the 
substantive provisions of these 
regulations. No permit will be 
obtained. 

Requirement promulgated 
under Section 5 of the 
ACPA, 35 P.S. § 4005 

25 Pa. Code § 139.14(a)(2) Applicable This requirement establishes sampling 
requirements for VOC emissions. 

Air emissions during the 
remedial action will be subject 
to this testing requirement, but 
no permit approval will be 
obtained. 

National Ambient Air 
Quality Standards 
(NAAQS), promulgated 
under Sections 108 and 
109 of the CAA, 42 
U.S.C. §§ 7408-09 

40 CFR Part 50 - §§ 50.5, 50.8, 
50.11, and 50.17 

Applicable These NAAQs regulate six criteria air 
pollutants. 

Three of the criteria pollutants 
– carbon monoxide, nitrogen 
dioxide, and sulfur dioxide – 
may be generated in small 
amounts during the 
implementation of ISTR.  

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
2 Adopted by Pennsylvania at 25 Pa. Code § 127.35. 
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Requirement Citation Status Description Relation to Remedy 
Effluent limitations and 
other standards 
promulgated under the 
Clean Water Act of 1972, 
as amended (CWA), 33 
U.S.C. §§ 1251 et seq. 

40 C.F.R. Part 122,  
§§ 122.44(a), (d), (e), and (i) 

Relevant and 
appropriate 

These substantive requirements of 
NPDES permits include technology-
based standards, water quality 
standards, technology-based controls 
for toxic pollutants, and monitoring 
requirements. 

Any discharge of treated 
groundwater at or from the 
Site to surface water in Stream 
1 or the Perkiomen Creek 
during the remedial action will 
meet these requirements and 
standards, but no permit will 
be obtained. 

Regulations promulgated 
under the Clean Streams 
Law concerning pH of 
wastewater, oil-bearing 
wastewaters, and heated 
wastewater discharges.  

25 Pa. Code §§ 95.2(1)(i), 95.2(2), 
and 96.6 

Relevant and 
appropriate 

These industrial waste discharge 
requirements apply to pH, oil-sheen 
control, and thermal discharges. 

Discharges of treated 
groundwater to Stream 1 or 
the Perkiomen Creek during 
the remedial action will meet 
these requirements. 

Guidelines for continuous 
monitoring of pH 
promulgated under the 
CWA. 

40 C.F.R. § 401.17(a) and (c) Applicable This regulation establishes guidelines 
for continuous monitoring of pH in 
wastewater. 

Discharges of treated 
groundwater to Stream 1 or 
the Perkiomen Creek during 
the remedial action will 
comply with this continuous 
monitoring requirement. 

Guidelines establishing 
test procedures for the 
analysis of pollutants, 
promulgated under the 
CWA 

40 C.F.R. Part 136, §§ 136.1(a)(2), 
(b), and (c); 136.3, Table IC (List of 
Approved Test Procedures for Non-
Pesticide Organic Compounds) and 
Table II (Required Containers, 
Preservation Techniques, and 
Holding Times); 136.7; and 
Appendix A, Methods for Organic 
Chemical Analysis for Municipal 
and Industrial Wastewater  

Relevant and 
appropriate 

These guidelines establish the 
procedures and analytical methods 
required for testing for parameters of 
Site COCs in discharges to surface 
water. 

These test procedure and 
analytical methods will be 
used to monitor the discharge 
of treated groundwater to 
surface water at the Site. 

Erosion and Sediment 
Control regulations, 
promulgated under the 
Clean Streams Law 

25 Pa. Code §§ 102.2; 102.4(b)(1)-
(5); 102.8(b)-(f) and (n); 102.11(a) 
and (b); 102.22 

Applicable These regulations require persons 
conducting earth disturbance activities 
to develop, implement, and maintain 
best management plans (BMPs) to 
minimize the potential for accelerated 
erosion and sedimentation and to 
manage post construction stormwater. 

An erosion and sediment 
control plan will be developed 
and implemented to minimize 
erosion and sedimentation to 
Stream 1 or the other local 
stream during the construction 
of the remedial action. 
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Requirement Citation Status Description Relation to Remedy 
Stormwater regulations 
promulgated under the 
Clean Water Act of 1972, 
as amended (CWA), 33 
U.S.C. §§ 1251 et seq.  

40 C.F.R. § 122.26(c)(1)(ii) Relevant and 
appropriate 

This regulation requires the operator 
of a new stormwater discharge 
associated with small construction 
activity, as defined by 40 C.F.R. § 
122.26(b)(15), to maintain certain 
information about the nature of the 
site, the nature of on-site activities, 
proposed best management practices 
to control pollutants in stormwater 
during and after construction 
activities, an estimate of the runoff 
coefficient of the site, and the name(s) 
of the receiving water(s). 

Best management practices to 
control COCs in stormwater 
during and after the remedial 
action will be implemented at 
the Site. EPA will maintain 
other Site-related information 
identified in this regulation to 
report to appropriate PA and 
federal officials.  

PA regulations concerning 
residual waste 
management, promulgated 
under the Solid Waste 
Management Act, Act 97 
of July 7, 1980, P.L. 380, 
No. 97, 35 P.S. §§ 
6018.101 et seq. (SWMA) 

25 Pa. Code §§ 287.2(a) and (c); 
287.54(a)(1)-(2), (c), and (d); 
287.55; 287.56; 299.111; 
299.112(a)-(c); 299.113(c); 
299.114(a) and (b); 299.115(a)(1)-
(2) and (b); 299.116; 299.121(a), (b), 
(d), and (e); 299.131(a)-(d); 299.159; 
and 299.161(a) and (b) 

Applicable These regulations set forth the 
requirements for persons who 
generate, manage, or handle residual 
waste. 

During the remedial action, 
sampling for residual waste 
will be conducted to ensure 
proper classification and on-
site handling for soil cuttings, 
development water, or purge 
water from well installation 
and residuals from 
groundwater treatment. 

PA standards applicable to 
generators of hazardous 
waste, promulgated under 
the SWMA 

25 Pa. Code §§ 262a.11, 262a.14(a), 
262a.16, 262a.21, 262a.43 

Applicable These regulations set forth substantive 
standards for persons who generate a 
hazardous waste, as defined by 40 
C.F.R. § 261.3. 

Any generation of a hazardous 
waste, as defined by 40 C.F.R. 
§ 261.3, during the remedial 
action will comply with these 
standards. 

Federal standards 
applicable to generators of 
hazardous waste 
promulgated under the 
Solid Waste Disposal Act. 
as amended by the 
Resource Conservation 
and Recovery Act of 
1976, as amended 
(RCRA), 42 U.S.C. §§ 
6901 et seq. 

40 C.F.R. § 262 Applicable These regulations establish standards 
for generators of hazardous waste, as 
defined by 40 C.F.R. § 260.10. 

Any generation of a hazardous 
waste, as defined by 40 C.F.R. 
§ 261.3, during the remedial 
action will comply with the 
substantive parts of these 
standards. 
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Requirement Citation Status Description Relation to Remedy 
Regulations promulgated 
under the Water Well 
Drillers License Act,  
32 P.S. § 645.12 

17 Pa. Code § 47.8 Applicable Requires at least 10-days prior notice 
to the Department of Conservation & 
Natural Resources (DCNR) before a 
well is sealed or closed. 

EPA will coordinate with DEP 
and DCNR on the 
abandonment of any wells at 
the Site during the remedial 
action. 

Guidance for Evaluating     
Completion of 
Groundwater Restoration 
Remedial Action 

EPA Office of Solid 
Waste and Emergency, 
Response (OSWER) Directive 
9355.0-129 (11/25/13) 

TBC This guidance presents EPA’s 
recommendations for 
evaluating Superfund groundwater 
remedy performance and making 
decisions to help facilitate 
achievement of Remedial Action 
Objectives (RAOs) and associated 
cleanup levels. 

This guidance will be used to 
evaluate remedy performance 
and achievement of RAOs. 

EPA Groundwater 
Remedy Completion 
Strategy 

EPA OSWER 
Directive 9200.2-144 (05/12/14) 

TBC This guidance presents EPA’s 
recommendations for 
evaluating Superfund groundwater 
remedy performance and making 
decisions to help facilitate 
achievement of RAOs and associated 
cleanup levels. 

This guidance will be used to 
evaluate remedy performance 
and achievement of RAOs. 

Technical Guide for 
Assessing and Mitigating 
the Vapor Intrusion 
Pathway from Subsurface 
Vapor Sources to Indoor 
Air 

EPA OSWER Publication 9200.2-
154 (June 2015); and Errata. 

TBC This guidance is intended for use at   
any site being evaluated by EPA under 
CERCLA where vapor intrusion may 
be of potential concern. It is intended 
for use in both residential and non-
residential settings. 

This guidance will be used to 
evaluate the need for vapor-
intrusion mitigation measures 
in any new construction of 
structures for human 
occupancy or use at the Site. 
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Requirement Citation Status Description Relation to Remedy 
Institutional Controls: A 
Guide to Planning, 
Implementing, 
Maintaining, and 
Enforcing Institutional 
Controls at Contaminated 
Sites 

OSWER Guidance 9355.0-89, EPA-
540-R-09-001 (Dec. 2012) 

TBC This guidance provides information 
and recommendations for planning, 
implementing, maintaining, and 
enforcing ICs at Superfund sites. 

This guidance will inform the 
planning and implementation 
of any ICs required during the 
remedial action.   

Water-Well Abandonment 
Guidelines 
(previously published as 
Chapter 7 in the DEP 
publication,  
Ground Water Monitoring 
Guidance Manual) 

Available at 
http://elibrary.dcnr.pa.gov/GetDocu
ment?docId=1751964&DocName=
WtrWellAbandonGuidelines.pdf  

TBC Private water wells that are no longer 
being used should be sealed to prevent 
migration of contaminants and 
eliminate the safety hazard of an open 
hole. In PA, the property owner is 
responsible for effectively filling and 
sealing all abandoned water wells 
according to these water-well 
abandonment guidelines. 

EPA will follow these 
guidelines during the 
abandonment and sealing of 
any wells during the remedial 
action. 

 

http://elibrary.dcnr.pa.gov/GetDocument?docId=1751964&DocName=WtrWellAbandonGuidelines.pdf
http://elibrary.dcnr.pa.gov/GetDocument?docId=1751964&DocName=WtrWellAbandonGuidelines.pdf
http://elibrary.dcnr.pa.gov/GetDocument?docId=1751964&DocName=WtrWellAbandonGuidelines.pdf
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APPENDIX B – Cost Estimates for Remedial Alternatives 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

APPENDIX C - Risk Assessments Calculation Tables 
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