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LIST OF ACRONYMS

AR Administrative Record

ARARs Applicable or Relevant and Appropriate Requirements

AUL Activity and Use Limitations
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CERCLA Comprehensive Environmental Response, Compensation and Liability Actof 1980, as
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EPA United States Environmental Protection Agency
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ROD Record of Decision
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TCE Trichloroethylene
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UECA Pennsylvania Uniform Environmental Covenants Act

UU/UE Unlimited Use/Unrestricted Exposure
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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

v


https://semspub.epa.gov/src/collection/03/AR63703

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;

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

e Groundwater and vapor intrusion monitoring; and

e 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 Section 7, page 17; Table 1, page
Concern 19
Current and reasonably anticipated future land use Section 6, page 16

v



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

Digitally signed by PAUL LEONARD
PA U L L EO N A R D Di‘agtle:aZE)IZSf(;]SeJ 8 1y5:47:54 -05'00'

Paul Leonard, Director
Superfund and Emergency Management Division
EPA Region III
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II. DECISION SUMMARY

BAGHURST DRIVE SUPERFUND SITE
UPPER SALFORD TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA

RECORD OF DECISION



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
40°17° 58.14” (40.299483) north latitude and 75°27° 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 (ug/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



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 Indian Valley Public Library
Administrative Records Coordinator 100 East Church Road Avenue
4 Penn Center Telford, Pennsylvania 18969
1600 JFK Boulevard Phone: (215) 723-9109

Philadelphia, PA 19103

Phone: (215) 814-3157

Hours: Monday-Friday 8:30a.m. to 4:30p.m.
By appointment

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

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 | 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
VOC:s 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 spots' were identified where VOC
concentrations at specific locations are notably higher than the concentrations in the rest of the sample

! 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 (pg /kg), PCE at 3.3 pg/kg, 1,1- DCE at 11 pg/kg, 1,1-DCA at 0.9
ug/kg, and 1,1,1-TCA at 20 pg/kg. The SVOC, 1,4-dioxane, was also detected here at a concentration of
1.4 pg/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 pg/kg; 1,1-DCE at 2,300 pg/kg; and TCE at 1,100 pg/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 pg/kg ; 1,1-DCE at
31 pg/kg, and 1,1-DCA at 0.85 J pg/kg. Soil contamination was less widespread in Hot Spot Area B
where 1,1,1-TCA was detected at a maximum concentration of 37 pg/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 pg/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 (ug/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 pg/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 VOC:s, 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
VOC:s, 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.% 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.
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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 to 1 x 107 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 1 x 10 to 1 x 10, over a
lifetime exposure to site-related contaminants. A 1 x 10" carcinogenic risk means that one person in ten
thousand would have an increased risk for cancer, while a 1 x 10 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 1x 10“ to 1
x 107 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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e vinyl chloride
Risk Characterization

Carcinogenic Risk:

Cumulative incremental lifetime cancer risks for future farmers (2 x 10°%), future off-site residents (9 x
10 #), and future on-site residents (1 x 10") exceeded the acceptable level of 1 x 10™*. 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 Hls
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:

e 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;

Remove principal threat waste through treatment in the Source Area;

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;

Prevent migration of the groundwater contaminant plume; and

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.

e 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 Basis
pg/L

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
Groundwater Extraction
In Situ Chemical Oxidation of Source Area
In Situ Thermal Remediation of Source Area
In Situ Chemical Oxidation of Hot Spot Areas
In Situ Thermal Remediation of Source Area, and In Situ Chemical
Oxidation of Hot Spot Areas

N | B (W

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: 30
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: 34,180,000
Total O&M Costs (30 Years NPW Costs): 38,388,000
Total Present Worth Cost: 312,568,000

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: 3539,000
Total O&M Costs (30 Years NPW of Costs): $3997,000
Total Present Worth Cost: 31,536,000

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 Total Number [Estimated
[njection Depth Persulfate of COC Mass
Wells (feet bgs)  [Required Events  [Removal
(pounds) (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: 83,051,000
Total O&M Costs (30 Years NPW of Costs): 81,104,000
Total Present Worth Cost: 84,155,000

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 VOC:s 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: 31,963,000
Total O&M Costs (30 Years NPW of Costs): $997,000
Total Present Worth Cost: 32,960,000

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  |Area  [Number of |Injection Total Number of [Estimated
Number [njection Depth Persulfate Events COC Mass
Wells (feet bgs)  [Required Removal
(pounds) (pounds)
1 A 3 55 1800 3 10
2 12 45 2800 2 200
3 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): 81,103,000
Total Present Worth Cost: 36,362,000

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)(i1)(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)(i1)(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:

e 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;

e 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

e 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
ARARSs 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 ARARSs 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 ARARSs - 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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III. RESPONSIVENESS SUMMARY

BAGHURST DRIVE SUPERFUND SITE
UPPER SALFORD TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA

RECORD OF DECISION
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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,? 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

342 U.S.C. § 9617(a); see also 40 C.F.R. § 300.430(f)(3).

37



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.*

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.

442 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)?, the Privacy Act®, 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 . . .”’ Federal courts have
interpreted the release of private citizens’ addresses in certain circumstances to be a clearly
unwarranted invasion of personal privacy.® 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.® 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

55U.S.C. § 552.

65U.S.C. § 552a.

75 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.

25 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
(AULSs) 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 AULSs 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 AULSs 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 AULSs 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. ' In addition, the PA UECA itself provides that other instruments may
be used in Pennsylvania to implement AULSs.!! 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).

1 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.!? 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 ARARSs 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 AULSs 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),"* 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.'* 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," 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.”!

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 arequirement 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.

1342 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.”)

15997 F.2d 1520 (D.C. Cir. 1993)

16997 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.!”

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 CERCLA'® to enforce AULSs, 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.

1753 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.”)
1842 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.”!® 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.?’ 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 CERCLA?! 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 AULSs 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.

1940 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)
2142 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 § 139.14(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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Baghurst Drive Superfund Site, Upper Salford, Montgomery County, PA

Record of Decision — ARARs Table

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

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

Chemical-Specific ARARs and TBCs

40 C.F.R. § 141.61

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.

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

Relevant and
Appropriate

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.

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).

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 § 93.8¢, 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.

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.

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

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

EPA Vapor Intrusion Screening TBC!

Level Calculator

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

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.

140 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.
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Baghurst Drive Superfund Site, Upper Salford, Montgomery County, PA

Record of Decision — ARARs Table

Location-Specific ARARs and TBCs

Delaware River Basin
Commission (DRBC),
promulgated regulations

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

Regulations promulgated ~ 36 C.F.R. Part 800
under Section 106 of the

National Historical

Preservation Act of 1966,

as amended (NHPA), 54

U.S.C. § 306108

Applicable

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.

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 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.
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.



Baghurst Drive Superfund Site, Upper Salford, Montgomery County, PA

Record of Decision — ARARs Table

Migratory Bird Treaty Act
of 1918, as amended
(MBTA), regulations
promulgated thereunder

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

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

16 U.S.C. § 703 and
50 C.FR.§10.13

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

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

Applicable

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.

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.

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

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.

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.

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

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

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

16 U.S.C. § 662 Applicable

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

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 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.

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

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.

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.

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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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)

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

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

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

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

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),
(1)-(2), (), (); 63.7937(b)(1),
(c)(1); 63.7938(b), (c)(1)-(3), (d);
63.7941(c), (d), (), (k); 63.7943(a)-
(c); 63.7944 (a)-(c); 63.7945(a); and
63.7946-.7947.

25 Pa. Code § 139.14(a)(2)

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

2 Adopted by Pennsylvania at 25 Pa. Code § 127.35.

Applicable

Relevant and
appropriate

Applicable

Applicable

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

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.

This requirement establishes sampling
requirements for VOC emissions.

These NAAQs regulate six criteria air
pollutants.

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.

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.

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

Three of the criteria pollutants
— carbon monoxide, nitrogen
dioxide, and sulfur dioxide —
may be generated in small
amounts during the
implementation of ISTR.
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Effluent limitations and
other standards
promulgated under the
Clean Water Act of 1972,
as amended (CWA), 33
U.S.C. §§ 1251 et seq.

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

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

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

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

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

40 C.F.R. § 401.17(a) and (c)

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

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

Relevant and
appropriate

Relevant and
appropriate

Applicable

Relevant and
appropriate

Applicable

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

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

This regulation establishes guidelines
for continuous monitoring of pH in
wastewater.

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

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.

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.

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

Discharges of treated
groundwater to Stream 1 or
the Perkiomen Creek during
the remedial action will
comply with this continuous
monitoring requirement.
These test procedure and
analytical methods will be
used to monitor the discharge
of treated groundwater to
surface water at the Site.

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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Stormwater regulations
promulgated under the
Clean Water Act of 1972,
as amended (CWA), 33
U.S.C. §§ 1251 et seq.

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

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

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. § 122.26(c)(1)(ii)

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)

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

40 C.F.R. § 262

Relevant and
appropriate

Applicable

Applicable

Applicable

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).

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

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

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

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.

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.

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

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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Regulations promulgated
under the Water Well
Drillers License Act,

32 P.S. § 645.12

Guidance for Evaluating
Completion of
Groundwater Restoration
Remedial Action

EPA Groundwater
Remedy Completion
Strategy

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

17 Pa. Code § 47.8

EPA Office of Solid

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

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

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

Applicable

TBC

TBC

TBC

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

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 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 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.

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

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

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

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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Institutional Controls: A
Guide to Planning,
Implementing,
Maintaining, and
Enforcing Institutional
Controls at Contaminated
Sites

Water-Well Abandonment
Guidelines

(previously published as
Chapter 7 in the DEP
publication,

Ground Water Monitoring
Guidance Manual)

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

http://elibrary.dcnr.pa.gov/GetDocu
ment?docld=1751964&DocName=
WirWellAbandonGuidelines.pdf

10

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

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.

This guidance will inform the
planning and implementation

of any ICs required during the
remedial action.

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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Introduction

The “Administrative Record” is the collection of documents which form the basis for the U. S.
Environmental Protection Agency’s (EPA) selection of a response action at a Superfund site.
Superfund is the name given to the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) which can be found in Title 42 of the U.S. Code (U.S.C.) at Sections
9601 through 9675. Response actions under Superfund can be either “removal actions” or
“remedial actions.” As the EPA decides what to do at the site of a release of hazardous
substances, the EPA compiles documents concerning the site and EPA’s decision into an
“Administrative Record File.” Documents may be added to the Administrative Record File from
time to time. Once the EPA Regional Administrator or the Regional Administrator’s delegate
signs the decision document memorializing the selection of an action, the documents which
form the basis for the selection of an action are known as the “Administrative Record.” An
Administrative Record file is required by CERCLA, as amended by the Superfund Amendments
and Reauthorization Act (SARA).

The Administrative Record will be available for public review during normal business hours in an
electronic computer imaged format at the selected repository and by appointment only at the
Environmental Protection Agency (EPA), Region 3 office which is located at the address given on
the cover page. The Administrative Record is treated as a non-circulating reference document.
Individuals may review documents contained in the Administrative Record, according to the
procedures at the local repository and at the EPA Region 3 office. The Administrative Record
will be maintained at the repository until further notice. EPA may send additional documents to
the repository as work progresses at the Site. The EPA may hold formal public comment periods
at certain stages of the response process. The public is urged to use the formal public comment
periods to submit written comments to the EPA regarding the actions at the Site.

Except as explained below, this index and the record were compiled in accordance with the
EPA’s Revised Guidance on Compiling Administrative Records for CERCLA Response Actions,
EPA/OSRE/OEM/OSRTI (September 20, 2010), and/or in accordance with Superfund Removal
Procedures Public Participation Guidance for On-Scene Coordinators: Community Relations and
the Administrative Record, OSWER 9360.3-05 (July 1992}, and/or the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300. Consistent with 40
CFR Sections 300.805 (a) (2), and 300.810 (a) (2), Region 3 has listed, in the Administrative
Record Index (or in bibliographies of documents listed in the Index), guidance documents which
may form a basis for the selection of this response action (EPA Guidance Documents, Non-Site
Specific). Unless the guidance documents indexed were generated specifically for the Site, the
guidance documents may not be present in the Administrative Record. However, it should be
noted that the EPA does maintain an extensive collection of Superfund response action
guidance documents available in electronic format on the EPA website at:
https://www.epa.gov/superfund/superfund-policy-guidance-and-laws.




Additionally, the EPA guidance related to Superfund cleanup enforcement may be found on the
website at the following address:
http://cfpub.epa.gov/compliance/resources/policies/cleanup/superfund.

This page is titled, “Superfund Cleanup Policies and Guidance.”

The Administrative Record is listed in chronological order with the earliest dated document at
the top and followed by documents which may be “Undated.”

Documents in the Administrative Record File have been redacted due to the presence of
confidential business information, personal identifiable information, and/or other privileged
materials. The redactions are evident from the face of the document and the word “Redacted”
appears in the title on the index.

The documents in the Baghurst Drive Removal Administrative Record File dated 9/16/2019 are
herein incorporated by reference.




BAGHURST DRIVE

REMEDIAL ADMINISTRATIVE RECORD FILE

INDEX OF DOCUMENTS

In CHRONOLOGICAL Order

Updated //2022
DOC ID DOC DATE |TITLE PAGE COUNT |ADDRESSEE NAME AUTHOR NAME
(ICF
DATA VALIDATION REPORT - DAS # R35028 (RELATED GEIGER,WILL INTERNATIONAL) | MCDONALD,BRANDON
2316107 |04/03/2017 |DOCUMENTS ATTACHED) 12 (EPA)| MCDONALD,BRANDON (EPA) (EPA)
2316114 |04/03/2017 |VALIDATED DATA - DAS # R35028 7 (EPA) (ICF INTERNATIONAL)
2316108 |04/21/2017 |REVIEW OF VALIDATED DATA FOR INDOOR AIR 4 GEIGER,WILL (EPA) FLORES-BROWN,PATRICIA,| (EPA)
PADEP COMMENTS ON DRAFT REMEDIAL INVESTIGATION ARMSTRONG,DUSTIN,A (PA DEPT OF
2309599 |10/21/2019 |REPORT 2 GEIGER,WILL (EPA) ENVIRONMENTAL PROTECTION)
ARMSTRONG,DUSTIN,A (PA DEPT OF
2309595 |04/01/2020 |PADEP COMMENTS ON DRAFT FEASIBILITY STUDY 5 GEIGER,WILL (EPA) ENVIRONMENTAL PROTECTION)
ARMSTRONG,DUSTIN,A (PA DEPT OF ARMSTRONG,DUSTIN,A (PA DEPT OF
ENVIRONMENTAL ENVIRONMENTAL
2316100 |04/02/2020 |EMAIL REGARDING PADEP ARARS REVIEW 6 PROTECTION) | GEIGER,WILL (EPA) PROTECTION) | GEIGER,WILL (EPA)
EMAIL REGARDING PRELIMINARY REMEDIATION GOALS (PRGS) GEIGER,WILL (EPA) | GELHAUS,MARTIN GEIGER,WILL (EPA)|GELHAUS,MARTIN
2309598 |04/29/2020 |FOR METALS 5 (EPA) | KILMARTIN,KEVIN,C (TETRA TECH) _[(EPA)|KILMARTIN,KEVIN,C (TETRA TECH)
2316112 |05/01/2020 |REDACTED REMEDIAL INVESTIGATION REPORT 5126 (TETRATECH INC)
2316111 |12/01/2020 |REDACTED FEASIBILITY STUDY 343 (TETRATECH INC)
TRANSMITTAL OF DRAFT PROPOSED REMEDIAL ACTION PLAN ARMSTRONG,DUSTIN,A (PA DEPT OF
2316115 [03/12/2021 |(PRAP) 1 ENVIRONMENTAL PROTECTION) HANEIKO,ANDREW (EPA)
MEMO TO FILE REGARDING DECISION NOT TO EVALUATE
MONITORED NATURAL ATTENUATION (MNA) OF
2309597 |04/19/2021 |GROUNDWATER AS REMEDIAL ALTERNATIVE 1 HANEIKO,ANDREW (EPA)
EMAIL REGARDING EPA RESPONSE TO PADEP IDENTIFICATION THOMAS,GINA (PA DEPT OF
2316103 |04/20/2021 |OF ADDITIONAL POTENTIAL ARARS 17 ENVIRONMENTAL PROTECTION) HASSON,ROBERT (EPA)
EMAIL REGARDING CITATIONS CONCERNING GENERAL HARTZELL,ANDERSON, L (PA DEPT OF
2316106 |04/21/2021 |APPLICABILITY CRITERION OF ARARS 3 ENVIRONMENTAL PROTECTION) HASSON,ROBERT (EPA)
EMAIL REGARDING REVISIONS TO PROPOSED REMEDIAL
ACTION PLAN (PRAP) INSTITUTIONAL CONTROL LANGUAGE MCCLENNEN,BONNIE (PA DEPT OF
2316101 |04/26/2021 |(PROPOSED REVISIONS ATTACHED) 9 HANEIKO,ANDREW (EPA) ENVIRONMENTAL PROTECTION)
EMAIL REGARDING FEEDBACK ON ARARS (RELATED ARMSTRONG,DUSTIN,A (PA DEPT OF
2316113 04/29/2021 |DOCUMENTS ATTACHED) 15 HANEIKO,ANDREW (EPA) ENVIRONMENTAL PROTECTION)
EPA REPSONSE TO PADEP CONCERNS REGARDING PROPOSED
REMEDIAL ACTION PLAN (PRAP) INSTITUTIONAL CONTROL PATEL,RAGESH (PA DEPT OF
2316105 |05/05/2021 |LANGUAGE 2 ENVIRONMENTAL PROTECTION) ROOT,CHARLIE (EPA)
EPA SUPPLEMENTAL RESPONSE TO PADEP IDENTIFICATION OF
ADDITIONAL POTENTIAL ARARS (TRANSMITTAL EMAIL THOMAS,GINA (PA DEPT OF
2316104 |05/07/2021 |ATTACHED) 14 ENVIRONMENTAL PROTECTION) HASSON,ROBERT (EPA)




REMEDIAL ADMINISTRATIVE RECORD FILE

BAGHURST DRIVE INDEX OF DOCUMENTS In CHRONOLOGICAL Order
Updated /2022
DOC ID DOC DATE |TITLE PAGE COUNT |ADDRESSEE NAME AUTHOR NAME
2316110 |05/11/2021 |FACT SHEET: EPA ANNOUNCES PROPOSED CLEANUP PLAN 4 (EPA)
PUBLIC NOTICE: PROPOSED CLEANUP PLAN AVAILABLE FOR
2316109 |05/11/2021 |PUBLIC COMMENT 1 (EPA)
2316102 |05/11/2021 |PROPOSED REMEDIAL ACTION PLAN (PRAP) 62 (EPA)
VIDEO: PROPOSED REMEDIAL ACTION PLAN (PRAP) VIRTUAL
2316119 |05/11/2021 |PUBLIC MEETING PRESENTATION (WITH CAPTIONS) 1 (EPA)
2327402 |05/11/2021 |VIRTUAL PUBLIC MEETING PRESENTATION TRANSCRIPT 10 (EPA)
REDACTED PUBLIC COMMENT ON PROPOSED REMEDIAL
2327403 |05/20/2021 |ACTION PLAN (PRAP) 1 (RESIDENT)
PADEP COMMENTS ON PROPOSED REMEDIAL ACTION PLAN MCCLENNEN,BONNIE (PA DEPT OF
2327400 |06/10/2021 |(PRAP) 2 HANEIKO,ANDREW (EPA) ENVIRONMENTAL PROTECTION)
PA STATE HISTORIC PRESERVATION OFFICE ENVIRONMENTAL MACDONALD,ANDREA (PA STATE
2327405 |08/04/2021 |REVIEW SUMMARY LETTER 2 OKORN,BARBARA (EPA) HISTORIC PRESERVATION OFFICE)

* The virtual public meeting presentation can also be viewed online at:
https://www.youtube.com/watch?v=BPnk9k9VXcM




APPENDIX B — Cost Estimates for Remedial Alternatives

BAGHURST DRIVE SUPERFUND SITE 212612020
Upper Salford Township
Montgomery County, PA
Alternative G1 - No Action
Capital Cost
Unit Cost Extended Cost
Item Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment] Subtotal
1 PROJECT PLANNING & DOCUMENTS
1.1 Prepare Documents & Plans 0 hr $42.00 $0 $0 $0 $0 $0
Subtotal $0 $0 $0 $0 $0
Overhead on Labor Cost @ 30% $0 $0
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $0 $0 $0 $0 $0
Tax on Materials and Equipment Cost @ 7% $0 $0 $0
Total Direct Cost $0 $0 $0 $0 $0
Indirects on Total Direct Cost @ 25% $0
Profit on Total Direct Cost @ 10% $0
Subtotal $0
Health & Safety Monitoring @ 0% $0
Total Field Cost $0
Engineering on Total Field Cost @ 15% $0
Contingency on Total Field Cost @ 20% $0
TOTAL CAPITAL COST $0
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BAGHURST DRIVE SUPERFUND SITE 2/26/2020
Upper Salford Township

Montgomery County, PA

Alternative G1 - No Action

Operating Cost

Unit Cost Extended Cost

Item Quantity] Unit] Subcontract Material Labor  Equipment| Subcontract Material Labor  Equipment| Subtotall

None
Subtotal $0 $0 S0 $0 $0
QOverhead on Labor Cost @ 30% S0 $0
G & A on Labor, Material, Equipment, & Subs Cost @ 10% 0 $0 S0 $0 50
Tax on Materials and Equipment Cost @ 7% $0 $0 $0
Total Direct Cost $0 $0 S0 $0 $0
Indirects on Total Direct Cost @ 25% $0
Profit on Total Direct Cost @ 10% 50
Subtotal $0
Health & Safety Monitoring @ 0% $0
Total Field Cost $0
Engineering on Total Field Cost @ 15% $0
Contingency on Total Field Cost @ 20% $0
TOTAL CAPITAL COST $0
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BAGHURST DRIVE SUPERFUND SITE 2/26/2020

Upper Salford Township
Montgomery County, PA
Alternative G1 - No Action

Annual Cost
Item Cost Item Cost
Item years 1-30 | every 5 years Notes
Five Year Site Review $25,000
Subtotal $0 $25,000
Contingency @ 10% 0 $2,500
TOTAL $0 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Montgomery County, PA
Upper Salford Township
Alternative G1 - No Action
Present Worth Analysis

2/26/2020

Capital Operation & Annual Total Year  Annual Discount Rat Present
Year Cost Maintenance Cos Cost Cost 1.5% Worth
0 $0 $0 1.000 $0
1 $0 $0 $0 0.985 $0
2 $0 30 $0 0.971 $0
3 30 $0 $0 0.956 $0
4 $0 $0 $0 0.942 $0
5 $0 $27,500 $27,500 0.928 $25,527
6 30 30 $0 0915 $0
7 $0 $0 $0 0.901 $0
8 $0 30 $0 0.888 $0
9 $0 $0 $0 0.875 $0
10 30 $27,500 $27,500 0.862 $23,696
1" $0 30 $0 0.849 $0
12 30 30 $0 0.836 $0
13 $0 $0 $0 0.824 $0
14 $0 30 $0 0.812 $0
15 30 $27,500 $27,500 0.800 $21,996
16 30 30 $0 0.788 $0
17 $0 30 $0 0.776 $0
18 30 30 $0 0.765 $0
19 $0 $0 $0 0.754 $0
20 $0 $27,500 $27,500 0.742 $20,418
21 30 $0 $0 0.731 $0
22 $0 30 $0 0.721 $0
23 $0 30 $0 0.710 $0
24 30 30 $0 0.700 $0
25 $0 $27,500 $27,500 0.689 $18,953
26 $0 30 $0 0.679 $0
27 30 $0 $0 0.669 $0
28 30 $0 $0 0.659 $0
29 $0 $0 $0 0.649 $0
30 30 $27,500 $27,500 0.640 $17,593
TOTAL PRESENT WORTH $128,183
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternatives G2 - ICs and MNA

Unit Cost Extended Cost
Item Quantity] Unit| Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment] Subtotall
1 PROJECT PLANNING & DOCUMENTS
1.1 Prepare LTM Plan 200 hr $42.00 $0 $0 $8,400 $0 $8,400
1.2 Prepare ICs 250 hr $42.00 $0 $0 $10,500 $0 $10,500
2 START-UP/ BASELINE SAMPLING
2.1 Analysis: CVOCs and 1,4 dioxane 6sample  $3,420.00 $20,520 $0 $0 $0 $20,520
2.2 Equipment (sampling equipment/instruments, veh 2 days $500.00 $0 $0 $0 $1,000 $1,000
2.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $20,520 $0 $19,450 $1,000 $40,970
Overhead on Labor Cost @ 30% $5,835 $5,835
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $2,052 $0 $1,945 $100 $4,097
Tax on Materials and Equipment Cost @ 7% $0 $70 $70
Total Direct Cost $22,572 $0 $27,229 $1,170 $50,971
Indirects on Total Direct Cost @ 25% $12,743
Profit on Total Direct Cost @ 10% $5,097
Subtotal $68,811
Health & Safety Monitoring @ 0% $0
Total Field Cost $68,811
Engineering on Total Field Cost @ 15% $10,321.72
Contingency on Total Field Cost @ 20% $13,762
TOTAL CAPITAL COST $92,895
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA
Alternatives G2 - ICs and MNA

3/3/2020

Annual Cost
Item Cost | Item Cost | Item Cost | Item Cost
Item year 1-5 years 6-10 | years 11-30 fevery 5 yearg Notes
Site Inspection: Visit ~ $2,500 $2,500 $2,500 One-day visit and report to verify ICs
Groundwater $13,625 $13,625 $13,625 Labor and supplies to collect samples annually.
Analysis: $3,420 $3,420 $3,420 Analyze 18 samples for CVOCs and 1,4 Dioxane
Five Year Site Review $25,000
Subtotal $19,545 $19,545 $19,545 $25,000
Contingency @ 10%  $1,955 $1,955 $1,955 $2,500
TOTAL $21,500 $21,500 $21,500 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Montgomery County, PA
Upper Salford Township
Alternatives G2 - ICs and MNA

Present Worth Analysis

3/3/2020

Capital Annual Total Year IAnnual Discount Ratg Present

Year Cost Cost Cost 1.5% Worth
0 $92,895 $92,895 1.000 $92,895
1 $21,500 $21,500 0.985 $21,182
2 $21,500 $21,500 0.971 $20,869
3 $21,500 $21,500 0.956 $20,560
4 $21,500 $21,500 0.942 $20,256
5 $49,000 $49,000 0.928 $45,484
6 $21,500 $21,500 0915 $19,662
7 $21,500 $21,500 0.901 $19,372
8 $21,500 $21,500 0.888 $19,085
9 $21,500 $21,500 0.875 $18,803
10 $49,000 $49,000 0.862 $42,221
11 $21,500 $21,500 0.849 $18,252
12 $21,500 $21,500 0.836 $17,982
13 $21,500 $21,500 0.824 $17,716
14 $21,500 $21,500 0.812 $17,454
15 $49,000 $49,000 0.800 $39,192
16 $21,500 $21,500 0.788 $16,942
17 $21,500 $21,500 0.776 $16,692
18 $21,500 $21,500 0.765 $16,445
19 $21,500 $21,500 0.754 $16,202
20 $49,000 $49,000 0.742 $36,381
21 $21,500 $21,500 0.731 $15,727
22 $21,500 $21,500 0.721 $15,494
23 $21,500 $21,500 0.710 $15,265
24 $21,500 $21,500 0.700 $15,040
25 $49,000 $49,000 0.689 $33,771
26 $21,500 $21,500 0.679 $14,599
27 $21,500 $21,500 0.669 $14,383
28 $21,500 $21,500 0.659 $14,170
29 $21,500 $21,500 0.649 $13,961
30 $49,000 $49,000 0.640 $31,348

TOTAL PRESENT WORTH $737,407
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BAGHURST DRIVE SUPERFUND SITE
Upper Salford Township

Montgomery County, PA

Alternative G3 - Groundwater Extraction
Capital Cost

3/3/2020

Unit Cost Extended Cost
|| Item | Quantity] Unit, Subcontract Material Labor Equipment] Subcontract Material Labor Equipment] Subtotal
1 PROJECT PLANNING & DOCUMENTS
1.1 Implementation Work Plan 100 hr $42.00 $0 $0 $4,200 $0 $4,200
1.2 Prepare LTM Plans 200 hr $42.00 $0 $0 $8,400 $0 $8,400
1.3 Permitting (NPDES and E&SC) 300 hr $42.00 $0 $0 $12,600 $0 $12,600
1.4 Prepare ICs 250 hr $42.00 $0 $0 $10,500 $0 $10,500
1.5 Easement For Discharge 1 Is $15,000.00 $0 $0 $15,000 $0 $15,000
2 MOBILIZATION/DEM OBILIZATION, SITE PREP
2.1 Site Support Facilities (trailers, phone, electric, etc. 1 Is $1,000.00 $3,500.00 $0 $1,000 $0 $3,500 $4,500
2.2 Equipment Mobilization/Demobilization 5 ea $780.00 $424.00 $0 $0 $3,900 $2,120 $6,020
2.2 Grading for Access Road 1,250 sy $0.72 $0.74 $0 $0 $900 $925 $1,825
2.3 Gravel Access Road, 12" thick 1,250 sy $11.90 $0.51 $0.73 $0 $14,875 $638 $913 $16,425
2.4 Clear and Grub, Cut & Chip Trees 0.5 ac $1,900.00 $1,425.00 $0 $0 $950 $713 $1,663
2.5 Fence, Chain Link, 8' high 1,200 If $44.50 $53,400 $0 $0 $0 $53,400
2.6 Gate, Chain Link, 20' wide 2 ea. $2,800.00 $5,600 $0 $0 $0 $5,600
3 FIELD SUPPORT
3.1 Office Trailer 6 mo $450.00 $0 $0 $0 $2,700 $2,700
3.2 Field Office Equipment, Utilities, & Support 6 mo $456.00 $0 $2,736 $0 $0 $2,736
3.3 Storage Trailer 6 mo $110.00 $0 $0 $0 $660 $660
3.4 Survey Support 5 day $1,275.00 $6,375 $0 $0 $0 $6,375
3.5 Site Superintendent 150 day $111.00 $435.00 $0 $16,650 $65,250 $0 $81,900
3.6 Site Health & Safety and QA/QC 25 day $111.00 $370.00 $0 $2,775 $9,250 $0 $12,025
4 DECONTAMINATION
4.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
4.2 Decontamination Services 2 mo $375.00 $1,200.00 $900.00 $0 $750 $2,400 $1,800 $4,950
4.3 Decon Water 2,000 gal $0.20 $400 $0 $0 $0 $400
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $635.00 $0 $0 $0 $1,270 $1,270
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $570.00 $0 $0 $0 $1,140 $1,140
5 GROUNDWATER EXTRACTION WELLS
5.1 Driller Mobilization\Demobilization 1ls $6,000.00 $6,000 $0 $0 $0 $6,000
5.2 Drilling Plume Extraction Wells (5- 6" wells ) 240 ft $12.35 $24.00 $0 $0 $2,964 $5,760 $8,724
5.3 6" Diameter Slotted PVC Well Casing 60 ft $16.70 $7.90 $21.50 $0 $1,002 $474 $1,290 $2,766
5.4 6" Diameter PVC Well Casing 240 ft $8.50 $7.65 $21.00 $0 $2,040 $1,836 $5,040 $8,916
5.5 Well Development @ 3 hours/well 9 hr $243.00 $124.00 $380.00 $0 $2,187 $1,116 $3,420 $6,723
5.6 Well Vault 3 each $1,800.00 $650.00 $250.00 $0 $5,400 $1,950 $750 $8,100
5.7 Sampling/Analysis of Drill Cuttings 2 ea $1,200.00 $100.00 $2,400 $0 $200 $0 $2,600
5.8 T&D of Drill Cuttings 25 ton $620.00 $15,500 $0 $0 $0 $15,500
5.9 Sampling/Analysis of Waste Water 1 ea $1,000.00 $1,000 $0 $0 $0 $1,000
5.10 Borehole logging and reporting 4 week $1,870.40 $0 $0 $7,482 $0 $7,482
5.11 Pump testing 72 hr $81.00 $124.00 $380.00 $5,832 $8,928 $27,360 $0 $42,120
5.12 Extraction well pump, 1/3 hp submersible 3 ea $450.00 $257.00 $0 $1,350 $771 $0 $2,121
5.13 Pump Suspension 237 If $1.72 $1.25 $0.50 $0 $408 $296 $119 $822
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BAGHURST DRIVE SUPERFUND SITE
Upper Salford Township

Montgomery County, PA

Alternative G3 - Groundwater Extraction
Capital Cost

3/3/2020

Unit Cost Extended Cost

Item | Quantity] Unit, Subcontract Material Labor Equipment] Subcontract Material Labor Equipment] SubtoA

5.14 Well pump Power Cable 3500 If $7.50 $1.15 $0 $26,250 $4,025 $0 $30,275

5.15 3/4" Reifnorced Flexible downhole Piping 237 If $2.15 $1.00 $0.00 $0 $510 $237 $0 $747

5.16 Well Level Transducer and Cable 3 ea $664.00 $100.00 $80.00 $0 $1,992 $300 $240 $2,532

5.17 Valves, Fitting and Sampling Port 1 Is $6,000.00 $6,000 $0 $0 $0 $6,000

6 TREATMENT PLANT AND EQUPIMENT

6.1 Treatment Building, 70' by 56' by 16' 3,920 sf $40.50 $158,760 $0 $0 $0  $158,760
6.2 Treatment Building Slab, 70' by 56' by 6" 75 cy $621.00 $46,575 $0 $0 $0 $46,575
6.3 Treatment Building Foudation, 70' by 56' 56 cy $621.00 $34,776 $0 $0 $0 $34,776
6.4 Truck Door 1 ea $4,050.00 $4,050 $0 $0 $0 $4,050
6.5 Equalization Tank, 2,800 gal HDPE 1 ea $2,500.00 $325.00 $0 $2,500 $325 $0 $2,825
6.6 Feed Pump, 40 gpm, 2 hp 1 ea $860.00 $348.00 $0 $860 $348 $0 $1,208
6.7 HIPOX Unit with Ozone Generator 1 ea $310,000.00 $3,024.00 $704.00 $0  $310,000 $3,024 $704  $313,728
6.8 PSA Oxygen Generator 1 ea $25,000.00 $4,536.00  $1,056.00 $0 $25,000 $4,536 $1,056 $30,592
6.9 Peroxide Tank, 50 gal 1 ea $420.00 $89.00 $0 $420 $89 $0 $509
6.10 Peroxide Feed Pump 1 ea $1,100.00 $45.00 $0 $1,100 $45 $0 $1,145
6.11 Sodium Hydroxide Tank, 30 gal 1 ea $300.00 $89.00 $0 $300 $89 $0 $389
6.12 Sodium Hydroxide Feed Pump 1 ea $1,100.00 $89.00 $0 $1,100 $89 $0 $1,189
6.13 Static Mixer, 12 element, Sch 80 2-inch PVC 1 ea $450.00 $45.00 $0 $450 $45 $0 $495
6.14 Greensand Filters with Zedlite Filter System 1 ea $100,000.00 $7,560.00  $1,760.00 $0  $100,000 $7,560 $1,760  $109,320
6.15 Sodium Hypochlaorite Tank, 50 gal 1 ea $420.00 $89.00 $0 $420 $89 $0 $509
6.16 Sodium Hypochlorite Feed Pump 1 ea $1,100.00 $45.00 $0 $1,100 $45 $0 $1,145
6.17 Backwash Storage Tank, 12,000 gal HDPE 1 ea $28,000.00 $510.00 $0 $28,000 $510 $0 $28,510
6.18 Backwash Pump, 424 gpm, 10 hp 1 ea $1,430.00 $615.00 $0 $1,430 $615 $0 $2,045
6.19 Dirty Backwash Tank, 9,000 gal HDPE 1 ea $18,000.00 $480.00 $0 $18,000 $480 $0 $18,480
6.20 Solids Settling Tank, 9,000 gal HDPE 1 ea $18,000.00 $480.00 $0 $18,000 $480 $0 $18,480
6.21 Filter Press (plate & frame) 1 cf 1 ea $16,000.00 $3,024.00 $704.00 $0 $16,000 $3,024 $704 $19,728
6.22 Filter Press Feed Pump, 10 gpm 1 ea $450.00 $90.00 $0 $450 $90 $0 $540
6.23 Air Compressor 1 ea $2,000.00 $260.00 $0 $2,000 $260 $0 $2,260
6.24 Misc. Sdlids Dewatering Piping and Valves 1 Is $5,000.00 $5,040.00 $0 $5,000 $5,040 $0 $10,040
6.25 Dirty Backwash Pump, 10 gpm, 1/3 hp 1 ea $340.00 $300.00 $0 $340 $300 $0 $640
6.26 Sump Pump, 10 gpm, 1/3 hp 1 ea $340.00 $300.00 $0 $340 $300 $0 $640
6.27 PVC Sch 80 pipe, 2.5" dia. 1,000 If $9.30 $17.10 $0 $9,300 $17,100 $0 $26,400
6.28 PVC Sch 80 ball valves, 2.5" 50 ea $195.00 $34.50 $0 $9,750 $1,725 $0 $11,475
6.29 PVC Elbows & Tees, 2.5" 120 ea $33.00 $44.50 $0 $3,960 $5,340 $0 $9,300
6.30 PVC Sch 80 pipe, 2.5" dia. (underground) 2,500 If $5.49 $7.35 $0 $13,725 $18,375 $0 $32,100
6.31 PVC Sch 80 pipe, 4" dia. (underground) 2,500 If $19.18 $8.32 $0 $47,950 $20,800 $0 $68,750
6.32 Pipeline Excavation/Bedding/Backfill 2,500 If $3.70 $5.10 $2.05 $0 $9,250 $12,750 $5,125 $27,125
6.33 Extraction Well pump, 40 gpm, 3 hp 5 ea $25,000.00 $800.00 $500.00 $0  $125,000 $4,000 $2,500  $131,500
6.34 Misc Piping Appurtenances 2 Is $45,000.00 $5,340.00 $0 $90,000 $10,680 $0  $100,680
6.35 Electric Senvice 1 Is $30,000.00 $30,000 $0 $0 $0 $30,000
6.36 GAC Unit 2 ea $12,000.00 $0 $24,000 $0 $0 $24,000
6.37 Instruments and Controls 1 $175,000.00 $0  $175,000 $0 $0  $175,000
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BAGHURST DRIVE SUPERFUND SITE
Upper Salford Township

Montgomery County, PA

Alternative G3 - Groundwater Extraction

3/3/2020

Capital Cost
Unit Cost Extended Cost
Item | Quantity] Unit, Subcontract Material Labor Equipment] Subcontract Material Labor Equipment] Subtotal
6.38 Electrical System 1 $110,000.00 $0  $110,000 $0 $0  $110,000
6.39 System Start-Up and Testing 15 day $100.00 $504.00 $5.00 $0 $1,500 $7,560 $75 $9,135
7 SITE RESTORATION
7.1 Area Seeding 100 msf $56.60 $5,660 $0 $0 $0 $5,660
7.2 Crushed Stone 625 sy $6.80 $0.57 $0.83 $0 $4,250 $356 $519 $5,125
8 POST CONSTRUCTION COST
8.1 Contractor Completion Report 300 hr $42.00 $0 $0 $12,600 $0 $12,600
8.2 Remedial Action Closeout Report 250 hr $42.00 $0 $0 $10,500 $0 $10,500
9 START-UP/ BASELINE SAMPLING
9.1 Analysis: CVOCs and 1,4 dioxane 1 event $3,420.00 $3,420 $0 $0 $0 $3,420
9.2 Equipment (sampling equipment/instruments, vehic 3 days $500.00 $0 $0 $0 $1,500 $1,500
9.3 Sampling labor (1 technician) 3 days $274.80 $0 $0 $824 $0 $824
Subtotal $385,748 $1,251,147  $339,642 $47,001 $2,023,538
Overhead on Labor Cost @ 30% $101,893 $101,893
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $38,575  $125115 $33,964 $4,700  $202,354
Tax on Materials and Equipment Cost @ 7% $87,580 $3,290 $90,870
$424,323 $1,463,842  $475,499 $54,991 $2,418,655

Total Direct Cost

Indirects on Total Direct Cost @ 25%
Profit on Total Direct Cost @ 10%

Total Cost

Engineering on Total Field Cost @ 8%
Contingency on Total Field Cost @ 20%

TOTAL CAPITAL COST

$604,664
$241,866

$3,265,185

$261,215
$653,037

$4,179,436

Page 3 of 6



BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township
Montgomery County, PA
Alternative G3 - Groundwater Extraction
O & M Costs
Unit Cost Extended Cost
Item Quantity] Unit, Subcontract Material Labor Equipment] Subcontract Material Labor Equipment] Subtotal
1 OPERATING COST
1.1 Plant Labor, 40 hours per week 2,080 hr $27.00 $0 $0 $56,160 $0 $56,160
1.2 Electric, per year 85,000  kw-hr $0.17 $0 $14,450 $0 $0 $14,450
1.3 Brine Disposal 650,000 gal $0.08 $52,000 $0 $0 $0 $52,000
1.4 Solids Disposal 2,500 b $0.12 $300 $0 $0 $0 $300
1.5 Sodium Hypochlorite 600 b $9.00 $0 $5,400 $0 $0 $5,400
1.6 Sodium Hydroxide 1 Is $900.00 $0 $900 $0 $0 $900
1.7 Hydrogen Peroxide Solution 1,000 gal $4.00 $0 $4,000 $0 $0 $4,000
1.8 GAC Replacement Senvice (semi-annual) 2 ea $1,000.00 $2,000 $0 $0 $0
1.9 GAC Replacement Units 1 ea $4,000.00 $0 $8 $0 $0 $8
1.10 Filter (semi-annual) 2 ea $4.00 $0 $8 $0 $0
1.11 UV Electricity 1 Is $10.00 $10 $0 $0 $0
1.11 Equipment Maintenance, 5% Equipment Cost 1 Is $30,153.78 $0 $30,154 $0 $0 $30,154
2 SAMPLING
2.1 Effluent and Influent Sampling, 2 locations monthly 24 ea $190.00 $4,560 $0 $0 $0 $4,560
Subtotal $58,870 $54,920 $56,160 $0  $169,950
Overhead on Labor Cost @ 30% $16,848 $16,848
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $5,887 $5,492 $5,616 $0 $16,995
Tax on Materials and Equipment Cost @ 7% $3,844 $0 $3,844
Total Direct Cost $64,757 $64,256 $78,624 $0  $207,637
Indirects on Total Direct Cost @ 25% $51,909
Profit on Total Direct Cost @ 10% $20,764
Total Cost $280,310
Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 10% $28,031
TOTAL CAPITAL COST $308,341
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G3 - Groundwater Extraction

3/3/2020

Annual Cost
Iltem Cost | Item Cost | Item Cost | Item Cost
Item year 1-5 years 6-10 | years 11-30 fevery 5 yearg Notes
Site Inspection: Visit ~ $2,500 $2,500 $2,500 One-day visit and report to verify ICs
Groundwater $54,500 $27,250 $13,625 Labor and supplies to collect samples from 16 wells & 2 QC samples,
Sampling quarterly years 1-5, semiannual years 6-10, and annually years 11-30.
Analysis: $13,680 $6,840 $3,420 Analyze 18 samples for CVOCs and 1,4 Dioxane
Five Year Site Review $25,000
Subtotal $70,680 $36,590 $19,545 $25,000
Contingency @ 10%  $7,068 $3,659 31,955 $2,500
TOTAL $77,748 $40,249 $21,500 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G3 - Groundwater Extraction

Present Worth Analysis

Capital Operation & Annual Total Year  Annual Discount Ratq Present
Year Cost Maintenance Cos Cost Cost 1.5% Worth
0 $4,179,436 $4,179,436 1.000 $4,179,436
1 $308,341 $77,748 $386,089 0.985 $380,383
2 $308,341 $77,748 $386,089 0.971 $374,762
3 $308,341 $77,748 $386,089 0.956 $369,224
4 $308,341 $77,748 $386,089 0.942 $363,767
5 $308,341 $105,248 $413,589 0.928 $383,918
6 $308,341 $40,249 $348,590 0915 $318,800
7 $308,341 $40,249 $348,590 0.901 $314,089
8 $308,341 $40,249 $348,590 0.888 $309,447
9 $308,341 $40,249 $348,590 0.875 $304,874
10 $308,341 $67,749 $376,090 0.862 $324,065
1 $308,341 $21,500 $329,841 0.849 $280,013
12 $308,341 $21,500 $329,841 0.836 $275,875
13 $308,341 $21,500 $329,841 0.824 $271,798
14 $308,341 $21,500 $329,841 0.812 $267,781
15 $308,341 $49,000 $357,341 0.800 $285,819
16 $308,341 $21,500 $329,841 0.788 $259,925
17 $308,341 $21,500 $329,841 0.776 $256,083
18 $308,341 $21,500 $329,841 0.765 $252,299
19 $308,341 $21,500 $329,841 0.754 $248,570
20 $308,341 $49,000 $357,341 0.742 $265,315
21 $308,341 $21,500 $329,841 0.731 $241,278
22 $308,341 $21,500 $329,841 0.721 $237,712
23 $308,341 $21,500 $329,841 0.710 $234,199
24 $308,341 $21,500 $329,841 0.700 $230,738
25 $308,341 $49,000 $357,341 0.689 $246,281
26 $308,341 $21,500 $329,841 0.679 $223,969
27 $308,341 $21,500 $329,841 0.669 $220,659
28 $308,341 $21,500 $329,841 0.659 $217,398
29 $308,341 $21,500 $329,841 0.649 $214,185
30 $308,341 $27,500 $335,841 0.640 $214,859
TOTAL PRESENT WORTH  $12,567,521

3/3/2020
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township
Montgomery County, PA
Alternative G4 -1SCO in Source Area
Capital Cost
Unit Cost Extended Cost
Item Quantity] Unit| Subcontract  Material Labor Equipment| Subcontract Material Labor Equipment Subtotall
1 PROJECT PLANNING & DOCUMENTS
1.1 Implementation Work Plan 100 hr $42.00 $0 $0 $4,200 $0 $4,200
1.2 Prepare Remedial Action Plan & Permitting 300 hr $42.00 $0 $0 $12,600 $0 $12,600
1.3 Prepare LTM Plan 200 hr $42.00 $0 $0 $8,400 $0 $8,400
1.4 Prepare ICs 250 hr $42.00 $0 $0 $10,500 $0 $10,500
2 MOBILIZATION/DEMOBILIZATION
2.1 Mobilization/Demobilization 1 ea $5,000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
2.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
3.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
3.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
3.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
4 DECONTAMINATION
4.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
4.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
4.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
4.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
4.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
5 1SCO TREATMENT
5.1 Bed Rock Drilling 150 ft $75.00 $11,250 $0 $0 $0 $11,250
5.2 ISCO Chemical 3 event $2,000.00 $0 $6,000 $0 $0 $6,000
5.3 Chemical Injection 3 event $21,000.00 $63,000 $0 $0 $0 $63,000
6 START-UP/ BASELINE SAMPLING
6.1 Analysis: CVOCs and 1,4 dioxane 6sample  $3,420.00 $20,520 $0 $0 $0 $20,520
6.2 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
6.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
7 Post-Injection Sampling
7.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
7.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
7.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
7.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
7.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
7.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
8 MONITORING WELLS
8.1 Monitoring Wells, 1" dia. (3 new wells at various de 90 Ift $55.00 $4,950 $0 $0 $0 $4,950
8.2 Monitoring Wells Head Completion 3 ea $250.00 $750 $0 $0 $0 $750
8.3 IDW Disposal (well installation) 9 drum $135.00 $1,215 $0 $0 $0 $1,215
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020

Upper Salford Township
Montgomery County, PA
Alternative G4 -ISCO in Source Area

Capital Cost
Unit Cost Extended Cost
Item Quantity] Unit| Subcontract  Material Labor Equipment| Subcontract Material Labor Equipment Subtotall
9 POST CONSTRUCTION COST
9.1 Contractor Completion Report 300 hr $42.00 $0 $0 $12,600 $0 $12,600
9.2 Remedial Action Closeout Report 250 hr $42.00 $0 $0 $10,500 $0 $10,500
Subtotal $115,485 $16,895  $101,019 $6,230  $239,629
Overhead on Labor Cost @ 30% $30,306 $30,306
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $11,549 $1,690 $10,102 $623 $23,963
Tax on Materials and Equipment Cost @ 7% $1,183 $436 $1,619
Total Direct Cost $127,034 $19,767  $141,427 $7,289  $295517
Indirects on Total Direct Cost @ 25% $73,879
Profit on Total Direct Cost @ 10% $29,552
Total Cost $398,947
Engineering on Total Field Cost @ 15% $59,842
Contingency on Total Field Cost @ 20% $79,789
TOTAL CAPITAL COST $538,579
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G4 - ISCO in Source Area

3/3/2020

Annual Cost
Iltem Cost | Item Cost | Item Cost | Item Cost
Item year 1-5 years 6-10 | years 11-30 fevery 5 yearg Notes
Site Inspection: Visit ~ $2,500 $2,500 $2,500 One-day visit and report to verify ICs
Groundwater $54,500 $27,250 $13,625 Labor and supplies to collect samples from 16 wells & 2 QC samples,
Sampling quarterly years 1-5, semiannual years 6-10, and annually years 11-30.
Analysis: $13,680 $6,840 $3,420 Analyze 18 samples for CVOCs and 1,4 Dioxane
Five Year Site Review $25,000
Subtotal $70,680 $36,590 $19,545 $25,000
Contingency @ 10%  $7,068 $3,659 31,955 $2,500
TOTAL $77,748 $40,249 $21,500 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Montgomery County, PA
Upper Salford Township

Alternative G4 - ISCO in Source Area
Present Worth Analysis

Capital Annual Total Year IAnnual Discount Ratg Present
Year Cost Cost Cost 1.5% Worth
0 $538,579 $538,579 1.000 $538,579
1 $77,748 $77,748 0.985 $76,599
2 $77,748 $77,748 0.971 $75,467
3 $77,748 $77,748 0.956 $74,352
4 $77,748 $77,748 0.942 $73,253
5 $105,248 $105,248 0.928 $97,698
6 $40,249 $40,249 0.915 $36,809
7 $40,249 $40,249 0.901 $36,265
8 $40,249 $40,249 0.888 $35,729
9 $40,249 $40,249 0.875 $35,201
10 $67,749 $67,749 0.862 $58,377
1" $21,500 $21,500 0.849 $18,252
12 $21,500 $21,500 0.836 $17,982
13 $21,500 $21,500 0.824 $17,716
14 $21,500 $21,500 0.812 $17,454
15 $49,000 $49,000 0.800 $39,192
16 $21,500 $21,500 0.788 $16,942
17 $21,500 $21,500 0.776 $16,692
18 $21,500 $21,500 0.765 $16,445
19 $21,500 $21,500 0.754 $16,202
20 $49,000 $49,000 0.742 $36,381
21 $21,500 $21,500 0.731 $15,727
22 $21,500 $21,500 0.721 $15,494
23 $21,500 $21,500 0.710 $15,265
24 $21,500 $21,500 0.700 $15,040
25 $49,000 $49,000 0.689 $33,771
26 $21,500 $21,500 0.679 $14,599
27 $21,500 $21,500 0.669 $14,383
28 $21,500 $21,500 0.659 $14,170
29 $21,500 $21,500 0.649 $13,961
30 $49,000 $49,000 0.640 $31,348
TOTAL PRESENT WORTH $1,535,347

3/3/2020
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G5 - TCH in Source Area

Capital Cost
Unit Cost Extended Cost
|| Item | Quantity]  Unit] Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment| Subtctal
1 PROJECT PLANNING & DOCUMENTS
1.1 Implementation Work Plan 100 hr $42.00 $0 $0 $4,200 $0 $4,200
1.2 Prepare Remedial Action Plan & Permitting 300 hr $42.00 $0 $0 $12,600 $0 $12,600
1.3 Prepare LTM Plan 200 hr $42.00 $0 $0 $8,400 $0 $8,400
1.4 Prepare ICs 250 hr $42.00 $0 $0 $10,500 $0 $10,500
2 MOBILIZATION/DEMOBILIZATION, FIELD SUPPORT
2.1 Mobilization/Demoabilization 1 ea $5,000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
2.2 Grading for Access Road 1,250 sy $0.72 $0.74 $0 $0 $900 $925 $1,825
2.3 Gravel Access Road, 12" thick 1,250 sy $11.90 $0.51 $0.73 $0 $14,875 $638 $913 $16,425
2.4 Clear and Grub, Cut & Chip Trees 0.5 ac $1,900.00 $1,425.00 $0 $0 $950 $713 $1,663
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, chemical tailet, etc.) 1 mo $220.00 $370.00 $0 $220 $370 $0 $590
3.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
3.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
3.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
4 DECONTAMINATION
4.1 Equipment Decon Pad 1 Is $5,800.00  $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
4.2 Decontamination Services 2 mo $375.00  $1,200.00 $900.00 $0 $750 $2,400 $1,800 $4,950
4.3 Decon Water 2,000 gal $0.20 $400 $0 $0 $0 $400
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $635.00 $0 $0 $0 $1,270 $1,270
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $570.00 $0 $0 $0 $1,140 $1,140
5 TCH INSTALLATION AND OPERATION
5.1 Design and Procurement (Vendor Estimate) 1 ea $110,000.00 $0 $0  $110,000 $0  $110,000
5.2 Construction, Operation and Disposal (Vendor Estin 1 ea $950,000.00 $950,000 $0 $0 $0  $950,000
5.3 Generator Rental 1 ea $75,000.00 $0 $0 $0 $75,000 $75,000
5.4 Diesel Fuel 1 ea $125,000.00 $0  $125,000 $0 $0  $125,000
5.5 Site Supervisor 20 day $375.00 $0 $0 $7,500 $0 $7,500
6 Post-Injection Sampling
6.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
6.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
6.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
6.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
6.5 Equipment (sampling equipment/instruments, vehicle 2 days $500.00 $0 $0 $0 $1,000 $1,000
6.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
7 POST CONSTRUCTION COST
7.1 Contractor Completion Report 300 hr $42.00 $0 $0 $12,600 $0 $12,600
7.2 Remedial Action Closeout Report 250 hr $42.00 $0 $0 $10,500 $0 $10,500
8 MONITORING WELLS
8.1 Monitoring Wells, 1" dia. (3 new wells at various depl 90 Ift $55.00 $4,950 $0 $0 $0 $4,950
8.2 Monitoring Wells Head Completion 3 ea $250.00 $750 $0 $0 $0 $750
8.3 IDW Disposal (well installation) 9 drum $135.00 $1,215 $0 $0 $0 $1,215

9 START-UP/ BASELINE SAMPLING
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township
Montgomery County, PA
Alternative G5 - TCH in Source Area
Capital Cost
Unit Cost Extended Cost
Item Quantity]  Unit] Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment| Subtctal
9.1 Analysis: CVOCs and 1,4 dioxane 6 sample $3,420.00 $20,520 $0 $0 $0 $20,520
9.2 Equipment (sampling equipment/instruments, vehicle 2 days $500.00 $0 $0 $0 $1,000 $1,000
9.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $990,485  §151145  $220,307 $84,460 $1,446,397
Overhead on Labor Cost @ 30% $66,092 $66,092
G & Aon Labor, Material, Equipment, & Subs Cost @ 10% $99,049 $15,115 $22,031 $8,446  $144,640
Tax on Materials and Equipment Cost @ 7% $10,580 $5,912 $16,492
Total Direct Cost $1,089,534  $176,840  $308,429 $98,8618 $1,673,621
Indirects on Total Direct Cost @ 25% $418,405
Profit on Total Direct Cost @ 10% $167,362
Total Cost $2,259,388
Engineering on Total Field Cost @ 15% $338,908
Contingency on Total Field Cost @ 20% $451,878
TOTAL CAPITAL COST $3,050,174
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township
Montgomery County, PA
Alternative G5 - TCH in Source Area
O&M
Unit Cost Extended Cost
|| Item | Quantity]  Unit] Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment| Subtatal
1 PERFORMANCE MONITORING (3 events)
1.1 Analysis: CVOCs and 1,4 dioxane 6 sample $3,420.00 $20,520 $0 $0 $0 $20,520
1.2 Equipment (sampling equipment/instruments, vehicle 2 days $500.00 $0 $0 $0 $1,000 $1,000
1.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
1.4 Project Management 100 hr $42.00 $0 $0 $4,200 $0 $4,200
2 AMBIENT AIR MONITORING (assume labor from Site Technician costed)
Summa Canister TO-15 Analysis 3 locs, Week 1,
2.1 daily, 24-hr TAT) 21 ea. $350.00 $7,350 $0 $0 $0 $7,350
Summa Canister TO-15 Analysis (3 locs, Week 2
2.2 to 4, weekly, 24-hr TAT) 9 ea. $350.00 $3,150 $0 $0 $0 $3,150
Summa Canister TO-15 Analysis (3 locs, Month 1
2.3 to 4, monthly, 28-d TAT) 9 ea. $175.00 $1,575 $0 $0 $0 $1,575
3 TCH Operating Costs
3.1 Site Engineer 45 day $375.00 $0 $0 $16,875 $0 $16,875
4 REPORTING
4.1 Completion Report 100 hr $42.00 $0 $0 $4,200 $0 $4,200
Subtotal $32,595 $0 $25,825 $1,000 $59,420
Overhead on Labor Cost @ 30% $7,747 $7,747
G & Aon Labor, Material, Equipment, 8 Subs Cost @ 10% $3,260 $0 $2,582 $100 $5,942
Tax on Materials and Equipment Cost @ 7% $0 $70 $70
Total Direct Cost $35,855 $0 $36,154 $1,170 $73,179

Indirects on Total Direct Cost @ 25%
Profit on Total Direct Cost @ 10%

Total Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 10%

TOTAL CAPITAL COST

$18,295
$7,318

$98,792

$0
$9.879

$108,671
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G5 - TCH in Source Area

3/3/2020

Annual Cost
Iltem Cost | Item Cost | Item Cost | Item Cost
Item year 1-5 years 6-10 | years 11-30 fevery 5 yearg Notes
Site Inspection: Visit ~ $2,500 $2,500 $2,500 One-day visit and report to verify ICs
Groundwater $54,500 $27,250 $13,625 Labor and supplies to collect samples from 16 wells & 2 QC samples,
Sampling quarterly years 1-5, semiannual years 6-10, and annually years 11-30.
Analysis: $13,680 $6,840 $3,420 Analyze 18 samples for CVOCs and 1,4 Dioxane
Five Year Site Review $25,000
Subtotal $70,680 $36,590 $19,545 $25,000
Contingency @ 10%  $7,068 $3,659 31,955 $2,500
TOTAL $77,748 $40,249 $21,500 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G5 - TCH in Source Area
Present Worth Analysis

Capital Operation & Annual Total Year  Annual Discount Ratq Present
Year Cost Maintenance Cos Cost Cost 1.5% Worth
0 $3,050,174 $3,050,174 1.000 $3,050,174
1 $108,671 $77,748 $186,419 0.985 $183,664
2 $77,748 $77,748 0.971 $75,467
3 $77,748 $77,748 0.956 $74,352
4 $77,748 $77,748 0.942 $73,253
5 $105,248 $105,248 0.928 $97,698
6 $40,249 $40,249 0915 $36,809
7 $40,249 $40,249 0.901 $36,265
8 $40,249 $40,249 0.888 $35,729
9 $40,249 $40,249 0.875 $35,201
10 $67,749 $67,749 0.862 $58,377
1 $21,500 $21,500 0.849 $18,252
12 $21,500 $21,500 0.836 $17,982
13 $21,500 $21,500 0.824 $17,716
14 $21,500 $21,500 0.812 $17,454
15 $49,000 $49,000 0.800 $39,192
16 $21,500 $21,500 0.788 $16,942
17 $21,500 $21,500 0.776 $16,692
18 $21,500 $21,500 0.765 $16,445
19 $21,500 $21,500 0.754 $16,202
20 $49,000 $49,000 0.742 $36,381
21 $21,500 $21,500 0.731 $15,727
22 $21,500 $21,500 0.721 $15,494
23 $21,500 $21,500 0.710 $15,265
24 $21,500 $21,500 0.700 $15,040
25 $49,000 $49,000 0.689 $33,771
26 $21,500 $21,500 0.679 $14,599
27 $21,500 $21,500 0.669 $14,383
28 $21,500 $21,500 0.659 $14,170
29 $21,500 $21,500 0.649 $13,961
30 $49,000 $49,000 0.640 $31,348
TOTAL PRESENT WORTH  $4,154,006

3/3/2020
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BAGHURST DRIVE SUPERFUND SITE
Upper Salford Township

Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas

3/3/2020

Capital Cost
HS AISCO Unit Cost Extended Cost
|| Item | Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment" Subtotal"
1 PROJECT PLANNING & DOCUMENTS
1.1 Implementation Work Plan 100 hr $42.00 $0 $0 $4,200 $0 $4,200
1.2 Prepare Remedial Action Plan & Permitting 300 hr $42.00 $0 $0 $12,600 $0 $12,600
1.3 Prepare LTM Plan 200 hr $42.00 $0 $0 $8,400 $0 $8,400
1.4 Prepare ICs 250 hr $42.00 $0 $0 $10,500 $0 $10,500
2 MOBILIZATION/DEMOBILIZATION
2.1 Mobilization/Demobilization 1 ea $5000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
2.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
2.3 Grading for Access Road 1,250 sy $0.72 $0.74 $0 $0 $900 $925 $1,825
2.4 Gravel Access Road, 12" thick 1,250 sy $11.90 $0.51 $0.73 $0 $14,875 $638 $913 $16,425
2.5 Clear and Grub, Cut & Chip Trees 0.5 ac $1,900.00 $1,425.00 $0 $0 $950 $713 $1,663
2.6 Fence, Chain Link, 8' high 1,200 If $44.50 $53,400 $0 $0 $0 $53,400
2.7 Gate, Chain Link, 20" wide 2 ea  $2800.00 $5,600 $0 $0 $0 $5,600
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
3.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
3.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
3.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
4 DECONTAMINATION
4.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
4.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
4.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
4.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
4.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
5 ISCO TREATMENT
5.1 Bed Rock Drilling 540 ft $75.00 $40,500 $0 $0 $0 $40,500
5.2 ISCO Chemical 3 event $15,000.00 $0 $45,000 $0 $0 $45,000
5.3 Chemical Injection 3 event $41,000.00 $123,000 $0 $0 $0  $123,000
6 Post-Injection Sampling
6.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
6.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
6.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
6.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
6.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
6.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
7 START-UP/ BASELINE SAMPLING
7.1 Analysis: CVOCs and 1,4 dioxane 6sample  $3,420.00 $20,520 $0 $0 $0 $20,520
7.2 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
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BAGHURST DRIVE SUPERFUND SITE
Upper Salford Township

Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas

3/3/2020

Capital Cost

HS AISCO Unit Cost Extended Cost
Item Quantity] Unit| Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment] Subtotall
7.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550

8 MONITORING WELLS
8.1 Monitoring Wells, 1" dia. (3 new wells at various de 90 Ift $55.00 $4,950 $0 $0 $0 $4,950
8.2 Monitoring Wells Head Completion 3 ea $250.00 $750 $0 $0 $0 $750
8.3 IDW Disposal (well installation) 9 drum $135.00 $1,215 $0 $0 $0 $1,215
9 POST CONSTRUCTION COST

9.1 Contractor Completion Report 300 hr $42.00 $0 $0 $12,600 $0 $12,600
9.2 Remedial Action Closeout Report 250 hr $42.00 $0 $0 $10,500 $0 $10,500
Subtotal $263,735 $70,770  $103,507 $8,780  $446,792
Overhead on Labor Cost @ 30% $31,052 $31,052
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $26,374 $7,077 $10,351 $878 $44,679
Tax on Materials and Equipment Cost @ 7% $4,954 $615 $5,569
Total Direct Cost $290,109 $82,801 $144,909 $10,273  $528,091
Indirects on Total Direct Cost @ 25% $132,023
Profit on Total Direct Cost @ 10% $52,809
Total Cost $712,923
Engineering on Total Field Cost @ 15% $106,939
Contingency on Total Field Cost @ 20% $142,585
$962,447

TOTAL CAPITAL COST
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas

Capital Cost
HS BISCO Unit Cost Extended Cost
Item | Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment" Subtotal"
1 MOBILIZATION/DEMOBILIZATION
1.1 Mobilization/Demobilization 1 ea $5000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
1.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
2 FIELD SUPPORT
2.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
2.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
2.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
2.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
3 DECONTAMINATION
3.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
3.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
4 1SCO TREATMENT
4.1 Bed Rock Drilling 440 ft $75.00 $33,000 $0 $0 $0 $33,000
4.2 ISCO Chemical 2 event $72,000.00 $0  $144,000 $0 $0  $144,000
4.3 Chemical Injection 2 event $56,000.00 $112,000 $0 $0 $0  $112,000
5 Post-Injection Sampling
5.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
5.2 Post-Injection Sampling ODC 2 ea $500.00 $0 $1,000 $0 $0 $1,000
5.3 Post-Injection Analysis 2 ea $600.00 $1,200 $0 $0 $0 $1,200
5.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
5.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
5.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $154,600  $151,395 $41,670 $5230  $352,895
Overhead on Labor Cost @ 30% $12,501 $12,501
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $15,460 $15,140 $4,167 $523 $35,289
Tax on Materials and Equipment Cost @ 7% $10,598 $366 $10,964
Total Direct Cost $170,060  $177,132 $58,337 $6,119  $411,649
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BAGHURST DRIVE SUPERFUND SITE 3312020

Upper Salford Township
Montgomery County, PA
Alternative G6 - ISCO in Hot Spot Areas

Capital Cost
HS BISCO Unit Cost Extended Cost

Item Quantity| Unit] Subcontract Material Labor Equipment] Subcontract Material Labor Eguipment| Subtotall

Indirects on Total Direct Cost @ 25% $102.912

Profit on Total Direct Cost @ 10% $41,165

Total Cost $555,726

Engineering on Total Field Cost @ 15% $83,359

Contingency on Total Field Cost @ 20% $111,145

$750,230

TOTAL CAPITAL COST

Page 40 9



BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas

Capital Cost
HS CISCO Unit Cost Extended Cost
Item | Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment" Subtotal"
1 MOBILIZATION/DEMOBILIZATION
1.1 Mobilization/Demobilization 1 ea $5000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
1.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
2 FIELD SUPPORT
2.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
2.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
2.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
2.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
3 DECONTAMINATION
3.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
3.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
4 1SCO TREATMENT
4.1 Bed Rock Drilling 106 ft $75.00 $7,875 $0 $0 $0 $7,875
4.2 ISCO Chemical 1 event $13,000.00 $0 $13,000 $0 $0 $13,000
4.3 Chemical Injection 1 event $19,000.00 $19,000 $0 $0 $0 $19,000
5 Post-Injection Sampling
5.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
5.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
5.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
5.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
5.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
5.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $40,675 $23,895 $41,670 $5230  $111,470
Overhead on Labor Cost @ 30% $12,501 $12,501
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $4,068 $2,390 $4,167 $523 $11,147
Tax on Materials and Equipment Cost @ 7% $1,673 $366 $2,039
Total Direct Cost $44,743 $27,957 $58,337 $6,119  $137,156
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BAGHURST DRIVE SUPERFUND SITE 3312020

Upper Salford Township
Montgomery County, PA
Alternative G6 - ISCO in Hot Spot Areas

Capital Cost
HS CIsCO Unit Cost Extended Cost
Item Quantity| Unit] Subcontract Material Labor Equipment] Subcontract Material Labor Eguipment| Subtotall
Indirects on Total Direct Cost @ 25% $34,289
Profit on Total Direct Cost @ 10% $13,716
Total Cost $185,161
Engineering on Total Field Cost @ 15% $27,774
Contingency on Total Field Cost @ 20% $37,032
$249,967

TOTAL CAPITAL COST
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas

3/3/2020

Annual Cost
Iltem Cost | Item Cost | Item Cost | Item Cost
Item year 1-5 years 6-10 | years 11-30 fevery 5 yearg Notes
Site Inspection: Visit ~ $2,500 $2,500 $2,500 One-day visit and report to verify ICs
Groundwater $54,500 $27,250 $13,625 Labor and supplies to collect samples from 16 wells & 2 QC samples,
Sampling quarterly years 1-5, semiannual years 6-10, and annually years 11-30.
Analysis: $13,680 $6,840 $3,420 Analyze 18 samples for CVOCs and 1,4 Dioxane
Five Year Site Review $25,000
Subtotal $70,680 $36,590 $19,545 $25,000
Contingency @ 10%  $7,068 $3,659 31,955 $2,500
TOTAL $77,748 $40,249 $21,500 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas

Present Worth Analysis

Capital Operation & Annual Total Year  Annual Discount Ratq Present
Year Cost Maintenance Cos Cost Cost 1.5% Worth
0 $962,447
0 $750,230
0 $249,967 $1,962,643 1.000 $1,962,643
1 $0 $77,748 $77,748 0.985 $76,599
2 $77,748 $77,748 0.971 $75,467
3 $77,748 $77,748 0.956 $74,352
4 $77,748 $77,748 0.942 $73,253
5 $105,248 $105,248 0.928 $97,698
6 $40,249 $40,249 0915 $36,809
7 $40,249 $40,249 0.901 $36,265
8 $40,249 $40,249 0.888 $35,729
9 $40,249 $40,249 0.875 $35,201
10 $67,749 $67,749 0.862 $58,377
1 $21,500 $21,500 0.849 $18,252
12 $21,500 $21,500 0.836 $17,982
13 $21,500 $21,500 0.824 $17,716
14 $21,500 $21,500 0.812 $17,454
15 $49,000 $49,000 0.800 $39,192
16 $21,500 $21,500 0.788 $16,942
17 $21,500 $21,500 0.776 $16,692
18 $21,500 $21,500 0.765 $16,445
19 $21,500 $21,500 0.754 $16,202
20 $49,000 $49,000 0.742 $36,381
21 $21,500 $21,500 0.731 $15,727
22 $21,500 $21,500 0.721 $15,494
23 $21,500 $21,500 0.710 $15,265
24 $21,500 $21,500 0.700 $15,040
25 $49,000 $49,000 0.689 $33,771
26 $21,500 $21,500 0.679 $14,599
27 $21,500 $21,500 0.669 $14,383
28 $21,500 $21,500 0.659 $14,170
29 $21,500 $21,500 0.649 $13,961
30 $49,000 $49,000 0.640 $31,348

3/3/2020
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BAGHURST DRIVE SUPERFUND SITE
Upper Salford Township

Montgomery County, PA

Alternative G6 - ISCO in Hot Spot Areas
Present Worth Analysis

Capital Operation & Annual Total Year  fnnual Discount Rat Present
Year Cost Maintenance Cosl Cost Cost 1.5% Worth
TOTAL PRESENT WORTH  $2,969,411

3/3/2020

Page 90of 9






BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township
Montgomery County, PA
Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas
Capital Cost
TCH in Source Area Unit Cost Extended Cost
|| Item | Quantky| Unit] Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment| Subtctal
1 PROJECT PLANNING & DOCUMENTS
1.1 Implementation Work Plan 100 hr $42.00 $0 $0 $4,200 $0 $4,200
1.2 Prepare Remedial Action Plan & Permitting 300 hr $42.00 $0 $0 $12,600 $0 $12,600
1.3 Prepare LTM Plan 200 hr $42.00 $0 $0 $8,400 $0 $8,400
1.4 Prepare ICs 250 hr $42.00 $0 $0 $10,500 $0 $10,500
2 MOBILIZATION/DEMOBILIZATION, FIELD SUPPORT
2.1 Mobilization/Demoabilization 1 ea $5,000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
2.2 Grading for Access Road 1,250 sy $0.72 $0.74 $0 $0 $900 $925 $1,825
2.3 Gravel Access Road, 12" thick 1,250 sy $11.90 $0.51 $0.73 $0 $14,875 $638 $913 $16,425
2.4 Clear and Grub, Cut & Chip Trees 0.5 ac $1,900.00 $1,425.00 $0 $0 $950 $713 $1,663
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, chemical tailet, etc.) 1 mo $220.00 $370.00 $0 $220 $370 $0 $590
3.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
3.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
3.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
4 DECONTAMINATION
4.1 Equipment Decon Pad 1 Is $5,800.00  $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
4.2 Decontamination Services 2 mo $375.00  $1,200.00 $900.00 $0 $750 $2,400 $1,800 $4,950
4.3 Decon Water 2,000 gal $0.20 $400 $0 $0 $0 $400
4.4 Decon Water Storage Tank, 6,000 gallon 2 mo $635.00 $0 $0 $0 $1,270 $1,270
4.5 Clean Water Storage Tank, 4,000 gallon 2 mo $570.00 $0 $0 $0 $1,140 $1,140
5 TCH INSTALLATION AND OPERATION
5.1 Design and Procurement (Vendor Estimate) 1 ea $110,000.00 $0 $0  $110,000 $0  $110,000
5.2 Construction, Operation and Disposal (Vendor Estin 1 ea $950,000.00 $950,000 $0 $0 $0  $950,000
5.3 Generator Rental 1 ea $75,000.00 $0 $0 $0 $75,000 $75,000
5.4 Diesel Fuel 1 ea $125,000.00 $0  $125,000 $0 $0  $125,000
5.5 Site Supervisor 20 day $375.00 $0 $0 $7,500 $0 $7,500
51SCO TREATMENT
5.1 Bed Rock Drilling 540 ft $75.00 $40,500 $0 $0 $0 $40,500
5.2 ISCO Chemical 3 event $15,000.00 $0 $45,000 $0 $0 $45,000
5.3 Chemical Injection 3 event $41,000.00 $123,000 $0 $0 $0  $123,000
6 Post-Injection Sampling
6.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
6.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
6.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
6.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
6.5 Equipment (sampling equipment/instruments, vehicle 2 days $500.00 $0 $0 $0 $1,000 $1,000
6.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
7 POST CONSTRUCTION COST
7.1 Contractor Completion Report 300 hr $42.00 $0 $0 $12,600 $0 $12,600
7.2 Remedial Action Closeout Report 250 hr $42.00 $0 $0 $10,500 $0 $10,500
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost

TCH in Source Area Unit Cost Extended Cost
Item Quantity]  Unit] Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment| Subtctal
8 MONITORING WELLS
8.1 Monitoring Wells, 1" dia. (3 new wells at various dep! 90 Ift $55.00 $4,950 $0 $0 $0 $4,950
8.2 Monitoring Wells Head Completion 3 ea $250.00 $750 $0 $0 $0 $750
8.3 IDW Disposal (well installation) 9 drum $135.00 $1,215 $0 $0 $0 $1,215
9 START-UP/ BASELINE SAMPLING
9.1 Analysis: CVOCs and 1,4 dioxane 6 sample $3,420.00 $20,520 $0 $0 $0 $20,520
9.2 Equipment (sampling equipment/instruments, vehicle 2 days $500.00 $0 $0 $0 $1,000 $1,000
9.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $1,153,985  §196,145  $220,307 $84,460 $1,654,897
Overhead on Labor Cost @ 30% $66,092 $66,092
G & Aon Labor, Material, Equipment, & Subs Cost @ 10% $115,399 $19,615 $22,031 $8,446  $165,490
Tax on Materials and Equipment Cost @ 7% $13,730 $5,912 $19,642
Total Direct Cost $1,269,384  $229,490  $308,429 $98,818 $1,906,121
Indirects on Total Direct Cost @ 25% $476,530
Profit on Total Direct Cost @ 10% $190,612
Total Cost $2,573,263
Engineering on Total Field Cost @ 15% $385,989
Contingency on Total Field Cost @ 20% $514,653
TOTAL CAPITAL COST $3,473,905
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township
Montgomery County, PA
Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas
O&M Cost -TCH
TCH in Source Area Unit Cost Extended Cost
|| Item | Quantity]  Unit] Subcontract Material Labor Equipment| Subcontract Material Labor  Equipment| Subtatal
1 PERFORMANCE MONITORING (3 events)
1.1 Analysis: CVOCs and 1,4 dioxane 6 sample $3,420.00 $20,520 $0 $0 $0 $20,520
1.2 Equipment (sampling equipment/instruments, vehicle 2 days $500.00 $0 $0 $0 $1,000 $1,000
1.3 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
1.4 Project Management 100 hr $42.00 $0 $0 $4,200 $0 $4,200
2 AMBIENT AIR MONITORING (assume labor from Site Technician costed)
Summa Canister TO-15 Analysis 3 locs, Week 1,
2.1 daily, 24-hr TAT) 21 ea. $350.00 $7,350 $0 $0 $0 $7,350
Summa Canister TO-15 Analysis (3 locs, Week 2
2.2 to 4, weekly, 24-hr TAT) 9 ea. $350.00 $3,150 $0 $0 $0 $3,150
Summa Canister TO-15 Analysis (3 locs, Month 1
2.3 to 4, monthly, 28-d TAT) 9 ea. $175.00 $1,575 $0 $0 $0 $1,575
3 TCH Operating Costs
3.1 Site Engineer 45 day $375.00 $0 $0 $16,875 $0 $16,875
4 REPORTING
4.1 Completion Report 100 hr $42.00 $0 $0 $4,200 $0 $4,200
Subtotal $32,595 $0 $25,825 $1,000 $59,420
Overhead on Labor Cost @ 30% $7,747 $7,747
G & Aon Labor, Material, Equipment, 8 Subs Cost @ 10% $3,260 $0 $2,582 $100 $5,942
Tax on Materials and Equipment Cost @ 7% $0 $70 $70
Total Direct Cost $35,855 $0 $36,154 $1,170 $73,179

Indirects on Total Direct Cost @ 25%
Profit on Total Direct Cost @ 10%

Total Cost

Contingency on Total Field Costs @ 0%
Engineering on Total Field Cost @ 10%

TOTAL CAPITAL COST

$18,295
$7,318

$98,792

$0
$9.879

$108,671
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost
HS AISCO Unit Cost Extended Cost
Item | Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment" Subtotal"
1 MOBILIZATION/DEMOBILIZATION
1.1 Mobilization/Demobilization 1 ea $5000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
1.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
2 FIELD SUPPORT
2.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
2.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
2.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
2.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
3 DECONTAMINATION
3.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
3.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
4 1SCO TREATMENT
4.1 Bed Rock Drilling 540 ft $75.00 $40,500 $0 $0 $0 $40,500
4.2 ISCO Chemical 3 event $45,000.00 $0  $135,000 $0 $0  $135,000
4.3 Chemical Injection 3 event $41,000.00 $123,000 $0 $0 $0  $123,000
5 Post-Injection Sampling
5.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
5.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
5.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
5.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
5.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
5.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $177,300  $145,895 $41,670 $5,230  $370,095
Overhead on Labor Cost @ 30% $12,501 $12,501
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $17,730 $14,590 $4,167 $523 $37,009
Tax on Materials and Equipment Cost @ 7% $10,213 $366 $10,579
Total Direct Cost $195,030  $170,697 $58,337 $6,119  $430,184
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BAGHURST DRIVE SUPERFUND SITE 3312020

Upper Salford Township
Montgomery County, PA
Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost
HS AISCO Unit Cost Extended Cost

Item Quantity| Unit] Subcontract Material Labor Equipment] Subcontract Material Labor Eguipment| Subtotall

Indirects on Total Direct Cost @ 25% $107.546

Profit on Total Direct Cost @ 10% $43,018

Total Cost $580,748

Engineering on Total Field Cost @ 15% $87,112

Contingency on Total Field Cost @ 20% $116,150

$784,010

TOTAL CAPITAL COST
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost
HS BISCO Unit Cost Extended Cost
Item | Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment" Subtotal"
1 MOBILIZATION/DEMOBILIZATION
1.1 Mobilization/Demobilization 1 ea $5000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
1.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
2 FIELD SUPPORT
2.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
2.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
2.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
2.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
3 DECONTAMINATION
3.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
3.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
4 1SCO TREATMENT
4.1 Bed Rock Drilling 440 ft $75.00 $33,000 $0 $0 $0 $33,000
4.2 ISCO Chemical 2 event $72,000.00 $0  $144,000 $0 $0  $144,000
4.3 Chemical Injection 2 event $56,000.00 $112,000 $0 $0 $0  $112,000
5 Post-Injection Sampling
5.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
5.2 Post-Injection Sampling ODC 2 ea $500.00 $0 $1,000 $0 $0 $1,000
5.3 Post-Injection Analysis 2 ea $600.00 $1,200 $0 $0 $0 $1,200
5.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
5.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
5.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $154,600  $151,395 $41,670 $5230  $352,895
Overhead on Labor Cost @ 30% $12,501 $12,501
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $15,460 $15,140 $4,167 $523 $35,289
Tax on Materials and Equipment Cost @ 7% $10,598 $366 $10,964
Total Direct Cost $170,060  $177,132 $58,337 $6,119  $411,649
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BAGHURST DRIVE SUPERFUND SITE 3312020

Upper Salford Township
Montgomery County, PA
Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost
HS BISCO Unit Cost Extended Cost

Item Quantity| Unit] Subcontract Material Labor Equipment] Subcontract Material Labor Eguipment| Subtotall

Indirects on Total Direct Cost @ 25% $102.912

Profit on Total Direct Cost @ 10% $41,165

Total Cost $555,726

Engineering on Total Field Cost @ 15% $83,359

Contingency on Total Field Cost @ 20% $111,145

$750,230

TOTAL CAPITAL COST
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BAGHURST DRIVE SUPERFUND SITE 3/3/2020
Upper Salford Township

Montgomery County, PA

Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost
HS CISCO Unit Cost Extended Cost
Item | Quantity| Unit| Subcontract Material Labor Equipment| Subcontract Material Labor Equipment" Subtotal"
1 MOBILIZATION/DEMOBILIZATION
1.1 Mobilization/Demobilization 1 ea $5000.00 $5,000.00 $5,000 $0 $5,000 $0 $10,000
1.2 Clear and Grub, Cut & Chip Trees 1 ac $1,900.00 $1,425.00 $0 $0 $1,900 $1,425 $3,325
2 FIELD SUPPORT
2.1 Site Support Facilities (trailers, chemical toilet, etc. 1 mo $220.00  $370.00 $0 $220 $370 $0 $590
2.2 Construction Survey Support 2 day $1,125.00 $2,250 $0 $0 $0 $2,250
2.3 Site Superintendent 20 day $375.00 $0 $0 $7,500 $0 $7,500
2.4 Site Health & Safety and QA/QC 20 day $355.00 $0 $0 $7,100 $0 $7,100
3 DECONTAMINATION
3.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
3.2 Decontamination Services 1 mo $375.00 $1,200.00 $900.00 $0 $375 $1,200 $900 $2,475
3.3 Decon Water 1,000 gal $0.20 $200 $0 $0 $0 $200
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $635.00 $0 $0 $0 $635 $635
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $570.00 $0 $0 $0 $570 $570
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950
4 1SCO TREATMENT
4.1 Bed Rock Drilling 106 ft $75.00 $7,875 $0 $0 $0 $7,875
4.2 ISCO Chemical 1 event $13,000.00 $0 $13,000 $0 $0 $13,000
4.3 Chemical Injection 1 event $19,000.00 $19,000 $0 $0 $0 $19,000
5 Post-Injection Sampling
5.1 Post-Injection Sampling Labor 80 hr $37.50 $0 $0 $3,000 $0 $3,000
5.2 Post-Injection Sampling ODC 9 ea $500.00 $0 $4,500 $0 $0 $4,500
5.3 Post-Injection Analysis 9 ea $600.00 $5,400 $0 $0 $0 $5,400
5.4 Post-Injection Report 200 hr $42.00 $0 $0 $8,400 $0 $8,400
5.5 Equipment (sampling equipment/instruments, vehic 2 days $500.00 $0 $0 $0 $1,000 $1,000
5.6 Sampling labor (1 technician) 2 days $274.80 $0 $0 $550 $0 $550
Subtotal $40,675 $23,895 $41,670 $5230  $111,470
Overhead on Labor Cost @ 30% $12,501 $12,501
G & A on Labor, Material, Equipment, & Subs Cost @ 10% $4,068 $2,390 $4,167 $523 $11,147
Tax on Materials and Equipment Cost @ 7% $1,673 $366 $2,039
Total Direct Cost $44,743 $27,957 $58,337 $6,119  $137,156
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BAGHURST DRIVE SUPERFUND SITE 3312020

Upper Salford Township

Montgomery County, PA
Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

Capital Cost
HS CIsCO Unit Cost Extended Cost
Item Quantity| Unit] Subcontract Material Labor Equipment] Subcontract Material Labor Eguipment| Subtotall
Indirects on Total Direct Cost @ 25% $34,289
Profit on Total Direct Cost @ 10% $13,716
Total Cost $185,161
Engineering on Total Field Cost @ 15% $27,774
Contingency on Total Field Cost @ 20% $37,032
$249,967

TOTAL CAPITAL COST
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas

3/3/2020

Annual Cost
Iltem Cost | Item Cost | Item Cost | Item Cost
Item year 1-5 years 6-10 | years 11-30 fevery 5 yearg Notes
Site Inspection: Visit ~ $2,500 $2,500 $2,500 One-day visit and report to verify ICs
Groundwater $54,500 $27,250 $13,625 Labor and supplies to collect samples from 16 wells & 2 QC samples,
Sampling quarterly years 1-5, semiannual years 6-10, and annually years 11-30.
Analysis: $13,680 $6,840 $3,420 Analyze 18 samples for CVOCs and 1,4 Dioxane
Five Year Site Review $25,000
Subtotal $70,680 $36,590 $19,545 $25,000
Contingency @ 10%  $7,068 $3,659 31,955 $2,500
TOTAL $77,748 $40,249 $21,500 $27,500
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BAGHURST DRIVE SUPERFUND SITE

Upper Salford Township
Montgomery County, PA

Alternative G7 - TCH in Source Area and ISCO in Hot Spot Areas
Present Worth Analysis

Capital Operation & Annual Total Year nual Discount Ratt Present
Year Cost Maintenance Cos! Cost Cost 1.5% Worth
$3,473,905
0 $784,010
0 $750,230
0 $249,967 $5,258,112 1.000 $5,258,112
1 $108,671 $77,748 $186,419 0.985 $183,664
2 $77,748 $77,748 0.971 $75,467
3 $77,748 $77,748 0.956 $74,352
4 $77,748 $77,748 0.842 $73,253
5 $105,248 $105,248 0.928 $97,698
6 $40,249 $40,249 0.915 $36,809
7 $40,249 $40,249 0.801 $36,265
8 $40,249 $40,249 0.888 $35,729
9 $40,249 $40,249 0.875 $35,201
10 $67,749 $67,749 0.862 $58,377
1 $21,500 $21,500 0.849 $18,252
12 $21,500 $21,500 0.836 $17,982
13 $21,500 $21,500 0.824 $17,716
14 $21,500 $21,500 0.812 $17,454
15 $49,000 $49,000 0.800 $39,192
16 $21,500 $21,500 0.788 $16,942
17 $21,500 $21,500 0.776 $16,692
18 $21,500 $21,500 0.765 $16,445
19 $21,500 $21,500 0.754 $16,202
20 $49,000 $49,000 0.742 $36,381
21 $21,500 $21,500 0.731 $15,727
22 $21,500 $21,500 0.721 $15,494
23 $21,500 $21,500 0.710 $15,265
24 $21,500 $21,500 0.700 $15,040
25 $49,000 $49,000 0.689 $33,771
26 $21,500 $21,500 0.679 $14,599
27 $21,500 $21,500 0.669 $14,383
28 $21,500 $21,500 0.659 $14,170
29 $21,500 $21,500 0.649 $13,961
30 $49,000 $49,000 0.640 $31,348
TOTAL PRESENT WORTH  $6,361,944

3/3/2020
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APPENDIX C - Risk Assessments Calculation Tables

LIST OF TABLES
RAGS PART D TABLE 4
VALUES USED FOR DAILY INTAKE CALCULATIONS

Table No.

Maximum Exp
41RME Trespassers Exposed to Soil
42RME Trespassers Exposed to Air Emissions from Soil
43 RME Trespassers Exposed to Surface Water
44 RME Trespassers Exposed to Sediment
4.5RME Child Recreational Users Exposed to Soil
486 RME Child Recreational Users Exposed to Air Emissions from Soil
4.7.RME Child Recreational Users Exposed to Surface Water
4.8 RME Child Recreational Users Exposed to Sediment
4.9.RME Adult Recreational Users Exposed to Soil
4.10.RME Adult Recreational Users Exposed to Air Emissions from Soil
411 RME Adult Recreational Users Exposed to Surface Water
4.12.RME Adult Recreational Users Exposed to Sediment
413.RME Construction Workers Exposed to Soil
4.14.RME Construction Workers Exposed to Air Emissions from Soil
4.15.RME Child Farmers Exposed to Soil
4.16.RME Child Farmers Exposed to Air Emissions from Soil
4.17.RME Child Farmers Exposed to Groundwater - Potable Water Use
4.18.RME Adult Farmers Exposed to Soil
4.19.RME Adult Farmers Exposed to Air Emissions from Soil
420 RME Adult Farmers Exposed to Groundwater - Potable Water Use
4.21.RME Adult Farmers Exposed to Volatiles from Grouncwater - Potable Water Use
422 RME Adult Farmers Exposed to Groundwater - Irrigation
423 RME Adult Farmers Exposed to Volatiles from Groundwater - Irrigation
424 RME On-Site Child Residents Exposed to Soil
425 RME On-Site Child Residents Exposed to Air Emissions from Soil
4.26.RME Off-Site and On-Site Child Residents Exposed to Groundwater
427 RME On-Site Adult Residents Exposed to Soil
4.28.RME On-Site Adult Residents Exposed to Air Emissions from Soil
429 RME Off-Site and On-Site Adult Residents Exposed to Groundwater
4.30.RME Off-Site and On-Site Adult Residents Exposed to Volatiles from Groundwater

Fendency Exposures
4 1.CTE Trespassers Exposed to Soil
42.CTE Trespassers Exposed to Air Emissions from Soil
4.3.CTE Trespassers Exposed to Surface Water
44 CTE Trespassers Exposed to Sediment
4.5.CTE Child Recreational Users Exposedto Soil
4 6.CTE Child Recreational Users Exposed to Air Emissions from Soil
4.7.CTE Child Recreational Users Exposed to Surface Water
4.8.CTE Child Recreational Users Exposed to Sediment
49.CTE Adult Recreational Users Exposed to Soil
4.10.CTE Adult Recreational Users Exposed to Air Emissions from Soil
4.11.CTE Adult Recreational Users Exposed to Surface Water
4.12.CTE Adult Recreational Users Exposed to Sediment
4.13.CTE Construction Workers Exposed to Soil
4.14.CTE Construction Workers Exposed to Air Emissions from Soil
4.15.CTE Child Farmers Exposed to Soil
4.16.CTE Child Farmers Exposed to Air Emissions from Soil
4.17.CTE Child Farmers Exposed to Groundwater - Potable Water Use
4.18.CTE Adult Farmers Exposed to Soil
4.19.CTE Adult Farmers Exposed to Air Emissions from Soil
4.20.CTE Adult Farmers Exposed to Groundwater - Potable Water Use
4.21.CTE Adult Farmers Exposed to VVolatiles from Grouncwater - Potable Water Use
4.22.CTE Adult Farmers Exposed to Groundwater - Irrigation
4.23.CTE Adult Farmers Exposed to Volatiles from Groundwater - Irrigation
4.24.CTE On-Site Child Residents Exposed to Soil
4.25.CTE On-Site Child Residents Exposed to Air Emissions from Soil
4.26.CTE Off-Site and On-Site Child Residents Exposed to Groundwater
4.27.CTE On-Site Adult Residents Exposed to Soil
4.28.CTE On-Site Adult Residents Exposed to Air Emissions from Soil
4.29.CTE Off-Site and On-Site Adult Residents Exposed to Groundwater
4.30.CTE Off-Site and On-Site Adult Residents Exposed to Volatiles from Groundwater



[Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

REASONABLE MAXIMUM EXPOSURE - ADOLESCENT TRESPASSERS - SOILS

TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Trespassers ‘Adolescent Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL mgikg USEPA, 2002 Intake (mg/kgiday) =
RS [ingestion Rate 100 mg/day USEPA, 2017
RBA  [Relative Bioavailability Chernical Specific unitless 16} Cs xRBA xIRSx CF3x FI x EF xED
CF3  |Conversion Factor 3 1.0E-08 kg/mg - BW x AT
FI [Fraction Ingested 1 unitless USEPA, 1989
EF  [Exposure Frequency 2 dayshyear @
ED  |Exposure Duration 10 years @)
BW  [Body Weight 44 kg USEPA, 2011
AT-C  [Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3,650 days USEPA, 1989
Dermal Trespassers Adolescent Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL mghkg USEPA, 2002 Dermally Absorbed Dose (m/kg/day) =
CF3  [Conversion Factor 3 1.0E-06 kgimg -
SA  [Skin Surface Available for Contact 3750 cm2 “) CS x CF3 x SAx SSAF x DABS xEV x EF X ED
SSAF  [Soil to Skin Adherence Factor 02 mglem2levent USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  [Events Frequency 1 eventsiday USEPA, 2004
EF  |Exposure Frequency 2% dayshyear )
ED  |Exposure Duration 10 years )
BW  [Body Weight 44 kg USEPA, 2011
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 3650 days USEPA, 1989

Notes:

For chemicals that act via the mutagenic mode of action the intake wil be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptivily from
Early-Life Exposure to Carcinogens (USEPA, 2005)

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals

2- Professional judgment. Assume one day a week in warm weather months for RME and one day every other week for CTE

3 - Older child from age 6 to 16,

4- Assumes face, forearms, hands, and are exposed (USEPA, 2011)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/600R-090/052F, Tables 7-2 and 7-12.
USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113
USEPA, 2017: Update of Chapter 5 for the Exposure Factors Handbook EPA/GO0R- 17/384F, Table 5-1




TABLE 4.2RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADOLESCEN T TRESPASSERS - SOILS TO AR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

scenario Timeframe: CurrentFuture
vedium: Surace SoivSunsurtace Soil
xposure Medium:_Air
Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Reference Model Name
Inhalation Trespassers Adolescent Baghurst Drive Site CA  |chemical concentration in air Calculated mgim3 USEPA, 2002a Exposure Concentration (mg/m?) =
cs  |cnemical concentration in soil Max or 95% UCL mkg USEPA, 20020
ET  [Bxposure Time 4 hours/day ) CAXETXEFXED
EF Exposure Frequency 26 daysiyear 3] AT x 24 hours/day
ED  [Exposure Duration 0 years @
AT-C |averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + INVF)X Cs
AT |averaging Time (Non-Cancer) 3,650 days USEPA, 1989
PEF  [Particulate Emission Factor 3.24E409 malkg USEPA, 2019 "
3600 sec/
vF  |voiatiization Factor Chemical-specific markg USEPA, 20022 PEF = Q/Cuind X 5036 (1 =) x ( TN AT
a/c |inverse of mean concentration at 6736898 g2 per USEPA, 2019
center of source Kg/m3
Ut |Equivalent threshold of wind velocity at 7m. 1132 misec USEPA, 2019
um  [Mean annual vind speed 429 misec USEPA, 2019
v |Fraction of vegetative cover 05 unitiess USEPA, 2019
F(x) _|Function dependent of Um/ut 009918 unitiess USEPA, 2019

Notes

For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-tependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptiaiity from
Early-Life Exposure to Carcinogens (USEPA, 2005)

1- Professional judgment

2- Professional judgment. Assume one day @ week in warm weather months for RME and one day every other week for CTE

3- Older child from age 610 16

Sources

USEPA, 1989: Risk Assessment Guidance for Superfund. Val 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060

USEPA, 20023 Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 2002b: Calcuiating Upper Confidence Limits for Exposure P oint Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.
USEPA, 2019 USEPA Reglonal Screening Level Calculator at http:f/epa-prgs oml gavicgl-birvchemicals/csl_search. Values are for Philadelphia, PA.




TABLE 4.3 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADOLESCENT TRESPASSERS - SURFACE WATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

fScenario Timeframe: Current/Future
Viedium:  Surface Water
[Exposure Medium_Surface Water
Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Trespassers Adolescent Baghurst Drive Site cw  [chemical Concentration in Water Max or 95% UCL. gl USEPA, 2002 Chranic Daily Intake (CDI) (mg/kgfday) =
CR  |contactRate 0.071 Lihour USEPA, 2011
cF  [conversion factor 0.001 mglug e
ET  |Exposure Time 4 hoursfevent [0} CWx CF x CRXETX EF X ED
EF  [Exposure Frequency 2 eventsiyear ) BWx AT
ED  [Exposure Duration 10 years @
B |BodyWeight 44 kg USEPA, 2011
AT-C  [Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 3650 days USEPA. 1989
Dermal Trespassers Adolescent Baghurst Drive Site Dhevent |Absorbed dose per event Calculated mgferm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kgfday) =
Cw  |Chemical Concentration in Water Max or 95% UCL mo/ky USEPA, 2002
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 DAeventx EVx EF x EDx SA
CF  [conversion factor 0.001 Lier® W BW x AT
Kp  |Permeability coefficient Chemical Specific emihr USEPA, 2004
t |Lagtime Chemical Specific [ hrfevent USEPA, 2004 For inorganics
t+ |Time it takes to reach steady state Chemical Specific [ hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent  |Duration of event 4 hrfevent I
B [Bunge model constant Chemical Specfic [ unitless USEPA, 2004 For organics if tevent <= t*
SA Skin Surface Available for Contact 3.750 cm2 3) [DAevent= 2 x FA x Kp x Cw x CF x sqrt{(B x © x tevent)/x]
BV [Event Frequency 1 eventsiday 1)
EF  [Exposure Frequency 2 dayshyear ) For organics if tevent > t*
ED  [Exposure Duration 10 years @ [DAevent =FA x Kp x Cw x CF  [tevent/(1+B) +
BW  |Body Weight 44 kg USEPA, 2011
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|averaging Time (Non-Cancer) 3,650 days USEPA, 1989
Notes:

For chemicals that act via the mutagenic mode of action the intake will be muliplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibilty from
Early-Life Exposure to Carcinogens (USEPA, 2005)

1 - Professional judgment. Assume one day a week in warm weather months for RME and one day every other week for CTE

2- Older child from age 6to 16

3 - Assumes face, forearms, hands, and lower legs are exposed (USEPA, 2011).

Sources,

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Hurnan Health Evaluation Manual, Part A, EPA/540/1-86/060

USEPA, 2002: Calculating Upper Canfidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 8-10, Decerber

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005

USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/B00R-090/052F , Tables 3-5 and B-3.



TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADOLESCENT TRESPASSERS - SEDIMENT
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Current/Future
Medium:  Sediment
[Exposure Medium_Sedment
Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalef Intake Equation/
Code Reference Model Name
Ingestion Trespassers Adolescent Baghurst Drive Site cs Chemical concentration in sediment Max or 95% UCL malka USEPA, 2002 Intake (mgfkg/day) =
RS [Ingestion Rate 100 mg/day USEPA, 2017
RBA  |Relative Bioavailabity Cherical Specific [ unitiess USEPA, 1989 CsXRBAXIRS X CF3 x FI X EE X ED
CF3  |Conversion Factor 3 1.0E-06 kg/mg = B x AT
I |Fraction Ingested 1 unitless @
EF  |Exposure Frequency 2% dayslyear )
ED  |Exposure Duration 10 years 3)
BW  [Body weight 44 kg USEPA, 2011
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 1989
ATN_|averaging Time (Non-Cancer) 3650 days USEPA, 1989
Dermal Trespassers Adolescent Baghurst Drive Site CS  [Chemical concentration in sediment | Max or 95% UCL makg USEPA, 2002 Dermally Absorbed Dose (mgkg/day) =
CF3  [Conversion Factor 3 1.0E-06 kg/mg -
SA  |Skin Surface Available for Contact 3750 em2 @ CS X CF3 x SA x SSAF x DABS x EV X EF x ED
SSAF  |Sol to Skin Adherence Factor 02 mgfem2fevent USEPA, 2004 BW x AT
DABS | Absorption Factor Chemical Specific unitless USEPA, 2004
EV  [EventsFrequency 1 eventsfday USEPA, 2004
EF  |Exposure Frequency 2% dayslyear )]
ED  |Exposure Duration 10 years @
BW  |Body weight 44 kg USEPA, 2011
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|averaging Time (Non-Cancer) 3650 days USEPA, 1989
Notes:

For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibiity from

Early-Life Exposure to Carcinogens (USEPA, 2005)

1 - Avalue of 0.6 wil be used for arsenic (USEPA, 2012) and 1 for all other chemicals
2- Professional judgment. Assume one day aweek in warm weather months for RME and one day every other week for CTE

3 - Older child from age 6 to 16

4 - Assumes face, forearms, hands, and lower legs are exposed (USEPA, 2011).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December
USEPA, 2004; Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/S00R-090/052F, Table 8-3.

USEPA, 2012: Compilation and Review of Data on Relative Bioav ailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113.
USEPA, 2017: Update of Chapter 5 for the Exposure Factors Handbook EPA/S00R-17/384F, Table 5-1




[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium:_Surface/Subsurface Soil

TABLE 4.5 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Intake (mg/kg/day) =
RS |ingestion Rate 200 mg/day USEPA, 2014
RBA  |Relative Bioavailabilty Chemical Specific unitless 1) Csx RBAXIRS x CF3x Fl x EF x ED
CF2  [Conversion Factor 3 1.0E-06 kgimg = BWx AT
FI- [Fraction Ingested 1 unitless
EF  [Exposure Frequency 52 dayslyear &)
ED1  |Exposure Duration (Age0-2) 2 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2- 6) 4 years (8), USEPA, 2005, 2014
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|averaging Time {Non-Cancer) 2,190 days USEPA, 2014
Dermal Recreational User Child Baghurst Drive Site CS  |Chemical concentration in soil Max or 85% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  [Conversion Factor 3 1.0E:06 kgimg =
SA  |Skin Surface Available for Contact 2373 cm2 USEPA, 2014 CS X CF3x SA X SSAF X DABS X EV X EFX ED
SSAF  [Soil to Skin Adherence Factor 0.2 mgfcm2/event USEPA, 2014 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
Ev  [Events Frequency 1 eventsfday USEPA, 2004
EF  |Exposure Frequency 52 daysfyear @
ED1  |Exposure Duration (Age0-2) 2 years (3). USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2-6) 4 years (3), USEPA, 2005,2014
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N  |Averaging Time (Non-Cancer) 2,190 days USEPA, 2014

Notes:

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012} and 1 for all other chemicals.
2- Assume two days a week in warm weather months for RME and one days a week for CTE.

3- Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chermicals. For chernicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0- 2 years and 2- 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A EPA/540/1-86/060.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113.

USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 4.6 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenario Timeframe: Future
fedium: Surface SolVSubsurtace Soil
xposure Medium:_Alr
Exposure Route | Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Code Reference Model Name
Innalation Recreational User child Baghurst Drive Site CA  [chemical concentration in air Calculated mg/m3 USEPA, 20023 Exposure Concentration (mg/m) =
€5 [chemical concentration in soil Max 0r95% UCL [ mofkg USEPA, 20020
ET  [Exposure Time 4 hoursfday 0] CAXETXEFXED
EF  |Exposure Frequency 52 daysivear @ ATX 24 hours/day
ED1  |Exposure Duration (Age0-2) 2 years | (3),USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2-6) 4 years (3), USEPA, 2005, 2014 CA = (1/PEF + INF)x Cs.
ATC |averaging Time (Cancer) 25,550 days USEPA, 2014
ATN |averaging Time (Non-Cancer) 2,190 days USEPA, 2014
PEF  [Particulate Emission Factar 3238409 mang USEPA, 2019 P 3600 sec/hr
VF  |volatiization Factor Chemical-specific markg USEPA, 20022 = V) X (U /U)? x F(x)
@C  |inverse of mean concentration at 87.36698 @/m2-s per USEPA, 2019
center of source kg3
Ut [Equivalent threshold of wing velocty at 7m 1132 misec USEPA, 2019
Um  |Mean annual wind speed 429 misec USEPA, 2019
v |Fraction of vegetative cover 05 unitiess USEPA, 2019
£ |Function dependent of umut 009918 unitiess USEPA, 2019
Notes

1

Professional judgment

2-Assume two days a week In warm weather months for RME and one days a week for CTE

- Children wil be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 2002a: Supplemental Guidance for Developing Sail Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 20020:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120

USEPA, 2019 USEPA Regional Screening Level Calculator at hitp:/fepa-prgs oml govicgi-bin/chemicals/cs_search. Values are for Philadeiphia, PA



[Scenario Timeframe: Current/Future

Medium:  Surface Water
[Exposure Medium_Surface Water

TABLE 4.7 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SURFACE WATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Raute Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Recreational User Child Baghurst Drive Site cwW  |cChemical Concentration in Water Max or 85% UCL uglL USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
cR  [contactRate 0.12 Lnr USEPA, 2011
cF  |conversion factor 0.001 myfug =
ET  [Exposure Time 4 hours/event 1) CWx CF x CRX ETx EF X ED
EF Exposure Frequency 52 eventsfyear (1) BWx AT
ED1  |Exposure Duration (Age 0-2) 2 years (2), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2 - 6) 4 years (2), USEPA, 2005, 2014
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__JAveraging Time (Non-Cancer) 2,190 days USEPA, 2014
Dermal Recreational User Child Baghurst Drive Site Dhevent |Absorbed dose per event Calculated | mofemd-event USEPA, 2004 Derrally Absorbed Dose (mofkgfday) =
Cw  |Chemical Cancentration in Water Max or 85% UCL mgfkg USEPA, 2002
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 ey £
CF  |Conversion factor 0.001 Liem® == BW x AT
Kp Permeability coefficient Chemical Specific cm/r USEPA, 2004
© |egtime Chemical Specific | hrfevent USEPA, 2004 For inorganics
t+ [Time it takes to reach steady state Chemical Specific | hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent |Duration of event 4 hrfevent 0}
B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*
SA Skin Surface Available for Contact 2373 cm2 USEPA, 2014 [DAevent= 2 x FA x Kp x Cw x CF x sqrtf(6 x t x tevent)/z]
eV |Event Frequency 1 eventsfday [0l
EF  [Exposure Frequency 52 daysiyear 0] For orgarics if tevernt > t*
ED1  |Exposure Duration (Age 0-2) P years . USEPA, 2005, 2014 |DAevent =FA x Kp x Cwx CF x [tevent/(1+8) +
ED?  |Exposure Duration (Age 2 - 6) 4 years ). USEPA, 2005, 2014 2x v +(1+ 38 + 3B2)(1487)
8w |BodyWeight 15 kg USEPA, 2014
AT-C |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|averaging Time (Non-Cancen) 2,190 days USEPA, 2014

Notes:

1 - Assume two days a week in warm weather months for RME and one days a week for CTE

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 8285 6-10, Decerrber.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005
USEPA, 2011: Exposure Factors Handbaok 2011 Edition. EPA/BOOR-090/052F , Table 3-5
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




[Scenario Timeframe: Current/Future

Medium:  Sediment
[Exposure Medium_Sedment

TABLE 4.8 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SEDIMENT
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child Baghurst Drive Site CS  [Chemical concentration in sediment Max or 95% UCL mglkg USEPA, 2002 Intake (mg/kg/day) =
IR-S  [Ingestion Rate 200 mg/day USEPA, 2014
RBA  [Relative Bioavailability Chemical Specific unitiess [0} CsXRBAXIRS X CF3 x FI X EE X ED
CF3  |Conversion Factor 3 1.0E-06 kg/mg = B x AT
I |Fraction Ingested 1 unitless @
EF  |Exposure Frequency 52 dayslyear @
ED1  [Exposure Duration (Age 0-2) 2 years (3), USEPA, 2005, 2014
ED2  [Exposure Duration (Age 2-6) 4 years (3), USEPA, 2005, 2014
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N_|Averaging Time (Non-Cancer) 2,190 days USEPA, 2014
Dermal Recreational User Child Baghurst Drive Site CS  [Chemical concentration in sediment | Max or 95% UCL makg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 1.0E-06 kgimg =
SA  |Skin Surface Available for Contact 2373 cm2 USEPA, 2014 CSXCE SSAF X DABSx BV EF X ED
SSAF  [Soilto Skin Adherence Factor 02 mglcm2fevent USEPA, 2004 BW x AT
DABS | Absorption Factor Chemical Specific unitless USEPA, 2004
Ev  |EventsFrequency 1 eventsfday USEPA, 2004
EF Exposure Frequency 52 daysiyear 2)
ED1  |Exposure Duration (Age 0-2) 2 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2-6) 4 years (3), USEPA, 2005, 2014
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 2,190 days USEPA, 2014

Notes:

1 - Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals

2 Professional judgment. Assume two days a week in warm weather months for RME and one day a week for CTE

3 Children wil be evaluated as one age group (0 - 6 years) for non-mutagenic chermicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December
USEPA, 2004; Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
USEPA, 2012: Compilation and Review of Data on Relative Bioavailabilty of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailabilty of Arsenic in Soil Documents. OSWER Directive 9200.1-113.
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.




[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium:_Surface/Subsurface Soil

TABLE 4.9 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult Baghurst Drive Site cs [Chemical concentration in soil Mex or 95% UCL makg USEPA, 2002 Intake (maikg/day) =
RS |ingestion Rate 100 mgiday USEPA, 2014
RBA  |Relative Bioavailabilty Chemical Specific unitless (1 Csx RBAXIRS X CF3 x FI x FF X FD
CF3  |Conversion Factor 3 1.0E-06 kgimg BW x AT
FI- [Fraction Ingested 1 unitless
EF  [Exposure Frequency 52 dayslyear @
ED1  |Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005,2014
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|averaging Time {Non-Cancer) 7.300 days USEPA, 2014
Dermal Recreational User Adult Baghurst Drive Site CS  |Chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mg/kgiday) =
CF3  [Conversion Factor 3 1.0E:06 kgimg =
SA  |Skin Surface Available for Contact 6,032 cm2 USEPA, 2004 CS x CF3 x SA X SSAF x DABS x EV X EEXED
SSAF  [Soil to Skin Adherence Factor 0.07 mgfcm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  |Events Frequency 1 eventsfday USEPA, 2004
EF [Exposure Frequency 52 daysfyear 2)
ED1  |Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2014
BW  |Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 7300 days USEPA, 2014

Notes:

1- Avalue of 0.6 will be used for arsenic and 1 for all other chemicals,

2- Assumes two days a week in warm weather months for RME and one days a week for CTE

3- Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 4.10.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenanio Timeframe: Future
fedium: Surface Sol/Subsurtace Soil
xposure Medium:_Alr
ExposureRoute | Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Mol Name
Innalation Recreational User Adutt Bagnurst Drive Site CA  |chemical concentration in air Calculated mg/m3 USEPA,2002a | Exposure Concentration (mgim®) =
cs  |chemical concentration in soil Maxorgs% UCL | mokg USEPA, 20020
ET  [Exposure Time 4 hoursfday 0] CAXETXEFXED
EF  |Exposure Frequency 52 daysivear o) ATX 24 hours/day
D1 [Exposure Duration (Age 6 - 16) 10 years | (2),USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years | (2),USEPA, 2005, 2014 CA = (1PEF +1VF)x Cs
AT-C  [averaging Time (Cancen) 25,550 days USEPA, 2014
AT-N  |averaging Time (Non-Cancer) 7.300 days USEPA, 2014 Q/Crsima — 3600:sec/hr
PEF  [Particuiate Emission Factor 3.23E409 markg USEPA, 2018 70,036 x (1 = V) x (Un/
VE  |Valatiization Factor Chemical-specific | mang USEPA, 20022
@ [inverse of mean cancentration at 87.36898 g/m2-s per USEPA, 2019
center o source kg/m3
ut  [Equivalent thresnola of wina velocity at 7m 1192 misec USEPA, 2019
U |Mean annual wing speed 428 misec USERA, 2019
v [Fraction of vegetative cover 05 uniiess USEPA, 2019
£ |Function gependent ot umut 009918 unitess USEPA, 2019
Notes:

1 - Assumes two days a week in warm weather manths for RME and one days a week for CTE.

2-Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 20022: Supplemental Guidance for Developing Sail Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 20020 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9265 6-10, December.

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Defauit Exposure Factors. OSWER 9200.1-120

USEPA, 2019 USEPA Regional Screening Level Calculator at htp:/fepa-prgs.omi govicgi-binchemicalsfcsi_search. Values are for Philadelphia, PA.



TABLE 4.11 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SURFACE WATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Current/Future

Medium:  Surface Water
[Exposure Medium_Surface Water

Exposure Raute Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Recreational User Adult Baghurst Drive Site cwW  |cChemical Concentration in Water Max or 85% UCL uglL USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
cR  [contactRate 0.071 Uhour USEPA, 2011
cF  |conversion factor 0.001 myfug =
ET  [Exposure Time 4 hours/event 1) CWx CF x CRX ETx EF X ED
EF Exposure Frequency 52 eventsfyear (1) BWx AT
ED1  |Exposure Duration (Age 6 - 16) 10 years (2). USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (2). USEPA, 2005, 2014
B |Body Weight 80 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__JAveraging Time (Non-Cancer) 7,300 days USEPA, 2014
Dermal Recreational User Adult Baghurst Drive Site Dhevent |Absorbed dose per event Calculated | mofemd-event USEPA, 2004 Derrally Absorbed Dose (mofkgfday) =
Cw  |Chemical Cancentration in Water Max or 85% UCL mgfkg USEPA, 2002
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 ey £
CF  |Conversion factor 0.001 Liem® == BW x AT
Kp Permeability coefficient Chemical Specific cm/r USEPA, 2004
© |egtime Chemical Specific | hrfevent USEPA, 2004 For inorganics
t+ [Time it takes to reach steady state Chemical Specific | hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent |Duration of event 4 hrfevent 0}
B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*
SA Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 [DAevent= 2 x FA x Kp x Cw x CF x sqrtf(6 x t x tevent)/z]
eV |Event Frequency 1 eventsfday [0l
EF  [Exposure Frequency 52 daysiyear U] For orgarics if tevernt > t*
ED1  |Exposure Duration (Age 6 - 18) 10 years (2). USEPA, 2005, 2014 |DAevent =FA x Kp x Cw x CF x [tevent/(1+8) +
ED?  |Exposure Duration (Age 16 - 26) 10 years (2). USEPA, 2005, 2014 2x v +(1+ 38 + 3B2)(1487)
8w |BodyWeight 80 kg USEPA, 2014
AT-C |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|averaging Time (Non-Cancen) 7,300 days USEPA, 2014

Notes:

1 - Professional judgment. Assume two days a week in warm weather manths for RME and ane day a week for CTE

2 Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic cherricals. For cherricals that act via the mutagenic mode of action, atult recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 2002 Calculating Upper Canfidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 8285 8-10, Decerrber.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/98/005
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/B00R-090/052F , Table 3-5

USEPA, 2014; Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




[Scenario Timeframe: Current/Future

Medium:  Sediment
[Exposure Medium_Sedment

TABLE 4.12RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SEDIMENT
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult Baghurst Drive Site cs Chemical concentration in sediment Max or 95% UCL malka USEPA, 2002 Intake (mgfkg/day) =
IR-S  [Ingestion Rate 100 mg/day USEPA, 2014
RBA  [Relative Bioavailability Chemical Specific unitiess [0} CsXRBAXIRS X CF3 x FI X EE X ED
CF3  |Conversion Factor 3 1.0E-06 kg/mg = B x AT
I |Fraction Ingested 1 unitless -
EF  |Exposure Frequency 52 dayslyear @
ED1  |Exposure Duration (Age 6- 16) 10 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2014
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N_|Averaging Time (Non-Cancer) 7300 days USEPA, 2014
Dermal Recreational User Adult Baghurst Drive Site CS  [Chemical concentration in sediment | Max or 95% UCL makg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 1.0E-06 kgimg =
SA  |Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 CSXCE SSAF X DABSx BV EF X ED
SSAF  [Soilto Skin Adherence Factor 0.07 mglcm2fevent USEPA, 2004 BW x AT
DABS | Absorption Factor Chemical Specific unitless USEPA, 2004
Ev  |EventsFrequency 1 eventsfday USEPA, 2004
EF Exposure Frequency 52 daysiyear 2
ED1  |Exposure Duration (Age 6- 16) 10 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2014
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 7,300 days USEPA, 2014

Notes:

1 - Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals

2 Professional judgment. Assume two days a week in warm weather months for RME and one day a week for CTE

3 - Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chericals. For chermicals that act via the mutagenic mode of action, adul recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/39/005.

USEPA, 2012 Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113.
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




[Scenario Timeframe: Future
Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS- SOILS

TABLE 4.13RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Constuction Workers Adult Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL matkg USEPA, 2002a Intake (mg/kgiday) =
RS |ingestion Rate 330 m/day USEPA, 20020
RBA  |Relative Bioavailability Chemical Specific unitless [0} Cs xRBA X |RSx CF3x FI x EF xED
CF3  [Conversion Factor 3 1.0E-06 ka/mg = BW x AT
FI [Fraction Ingested 1 unitless USEPA, 20020
EF  |Exposure Frequency 250 dayshyear @
ED  |Exposure Duration 1 years 2
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N |Averaging Time (Non-Cancer) 365 days USEPA, 2014
Dermal Construction Workers Adult Baghurst Drive Site CS  |Chemical concentration in soil Max or 95% UCL mghkg USEPA, 2002a Dermally Absorbed Dose (m/kg/day) =
CF3  [Conversion Factor 3 1.0E-06 kgimg -
SA  [Skin Surface Available for Contact 3527 cm2 USEPA, 2014 CS X CF3x SA X SSAF x DABS X EV x EF X ED
SSAF  [Soil to Skin Adherence Factor 03 mafcm2/event USEPA, 20020 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  [Events Frequency 1 eventsiday USEPA, 2004
EF  |Exposure Frequency 250 dayshyear @
ED  |Exposure Duration 1 years @
BwW  [Body weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT |Averaging Time (Non-Cancer) 365 days USEPA, 2014

Notes:

1- Avalue of 0.6 will be used for arsenic and 1 for all other chemicals

2. Professional judgment
Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A,
USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 4.14 RME
JAILY INTAKE CALCULATIONS
INSTRUCTION WORKERS

SOILS TOAIR

IRE
VILLE, MONTGOMERY COLINTY, PENNSYLVANIA

Scenana Tireframe: Futare
i edium Surface SoilSubsurface Soi
fExposure Medium Ar
Exposurs Route Receptor Papulation | Receptar Age Exposure Poirt Parameter Parameter Definition Vialue Units Intske Equation/
Cocle Model Name
Inhalation Construction Workers Adult Baghurst Dnve Site ca (Chemical concentrabion in air Calculzted mgfmd USEPA, 20022 Eposure Concentration (mg/m
cs  |Chemical cancentration in soil Max or 5% LCL mgkg USERA, 20020
€T |Emesure Time 3 foursiay it A < ET % EF
EF  |Eposure Freauency 250 dayshear 0] AT X 24 hoursiday
ED  |Expesurs Duration years i
AT-C |averaging Time (Cancer) 25,550 days SEPA, 2014 CA = (IPEF + 1IVF)x Cs
ATN - |averaging Time (Non-Cancer) 385 deys USEPA, 2014
PEF  |Particulate Emission Factor 1405406 makg USEPA, 20022
VF o |velatiizaton Facor Chemical specific makg USEPA, 2002a
QT [inverse of mean concentration st 1431 pim2 per USEPA, 20022
er of source kying

[

1 - Professional judgement
Sources:

20025 Supplemertal Guidance for Develaping Soil Screening Levels for Superiund Siies. OSWER 3355 4-24

zardous \Waste Sites. DSWER 8285 B-10, Decermber,

. 20026 Cleviating Upper Confidence Limits for Exposure Point Concentrations at F
1014; Human Heakh Evaluaion Manual, Supplemental Guidance: Upoate of Standard Default Exposure Factors, OSWER 9200.1-120

USEPA, 2



[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium:_Surface/Subsurface Soil

TABLE 4.15RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - FARMERS - CHILD - SOILS
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Farmer Child Baghurst Drive Site CS  [Chemical concentration in soil Max or 95% UCL mgrkg USEPA, 2002 Intake (ma/kg/day) =
RS |ingestion Rate 200 mg/day USEPA, 2014
RBA  |Relative Bioavailabilty Chernical Specific unitless USEPA, 1989 Csx RBAXIRS x CF3x Fl x EF x ED
CF3  |Conversion Factor 3 1.0E-06 kgimg = BW x AT
FI- [Fraction Ingested 1 unitless USEPA, 2014
EF  [Exposure Frequency 350 daysyear USEPA, 2014
ED1  |Exposure Duration (Age0-2) 2 years (1), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2- 6) 4 years (1), USEPA, 2005, 2014
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|averaging Time {Non-Cancer) 2190 days USEPA, 2014
Dermal Farmer Child Baghurst Drive Site Cs  [chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mafkgiday) =
CF3  |Conversion Factor 3 1E-06 kgimg m
SA  [Skin Surface Available for Contact 2373 cm2 USEPA, 2014 CS X CF3x SA X SSAF X DABS X EV X EFX ED
SSAF  [Soil to Skin Adherence Factor 0.2 mgfcm2/event USEPA, 2014 BW x AT
DABS  |Absorption Factor Cherical Specific unitless USEPA, 2004
Ev  [Events Frequency 1 eventsfday USEPA, 2004
EF  [Exposure Frequency 350 daysiyear USEPA, 2014
ED1  [Exposure Duration (Age0-2) 2 years (1), USEPA, 2005, 2014
ED2  [Exposure Duration (Age 2-6) 4 years (1), USEPA, 2005, 2014
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__ [Averaging Time (Non-Cancer) 2,190 days USEPA, 2014
Notes

1- Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemnicals that act viathe mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Suscepibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.




TABLE 4.16.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - FARMER - CHILD - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenario Timeframe: Future

fedium: Surface SolVSubsurtace Soil
xposure Medium:_Alr

Exposure Route | Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Farmer child Baghurst Drive Site CA  [chemical concentration in air Calculated mgim3 USEPA, 20022 Exposure Concentration (mg/m’) =

€5 [chemical concentration in soil Max 0r 95% UCL mofky USEPA, 20020

ET  [Exposure Time 2 hoursfday USEPA, 2014 CAXETXEEXED
EF  |Exposure Frequency 3s0 daysiyear USEPA, 2014 AT 24 hours/day
ED1  |Exposure Duration (Age 0-2) 2 years (1), USEPA, 2005, 2014

ED2  |Exposure Duration (Age 2-6) 4 years (1), USEPA, 2005, 2014 CA = (1/PEF + INF)x Cs.
ATC |averaging Time (Cancer) 25,550 days USEPA, 2014
ATN |averaging Time (Non-Cancer) 2,190 days USEPA, 2014 3600 sec/hr
PEF  [Particulate Emission Factor 3236409 makg USEPA, 2019 Q/Crina >

VE |Voiatiization Factor Chemicalspecific [ mankg USEPA, 2002

@C  |inverse of mean concentration at 87.36698 @/m2-s per USEPA, 2019

center of source kg3

Ut [Equivalent threshold of wing velocty at 7m 1132 misec USEPA, 2019

Um  |Mean annual wind speed 429 misec USEPA, 2019

v |Fraction of vegetative cover 05 unitiess USEPA, 2019

£ |Function dependent of umut 009918 unitiess USEPA, 2019

Notes:
1

Children wil be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic made of action, residential children will be evaluated s twa age groups, 0 - 2 years and 2 - 6 years in accardance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 20022: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355 4-24.

USEPA, 20020: Calculating U pper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9265 6-10, December.

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200 1-120

USEPA, 201 USEPA Regional Screening Level Calculator at hitp:/epa-prgs ol gavicgi-binchemicalsfcsl_search. Values are for Philadelphia, PA



[Scenario Timeframe: Future
JMedium: Groundwater

[Exposure Medium_Groundwater

TABLE 4.17 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - FARMER - CHILD - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Farmer Child Baghurst Drive Site CGW  |Chemical Concentration in Groundwater | Max or 85% UCL mo/kg USEPA, 20142 Chranic Daily Intake (CDI) (mg/kgfday) =
cF  |conversion Factor 0.001 mylug i
IR-GW  [Ingestion Rate of Groundwater 078 Uday USEPA, 2014b COWx CF x IRGW x EF x ED
EF  |Exposure Frequency 350 daysiyear USEPA, 2014b BW x AT
ED1  |Exposure Duration (Age 0-2) 2 years (1),USEPA, 2005, 2014b
ED2  |Exposure Duration (Age 2 - 6) 4 years (1),USEPA, 2005, 2014b
B |Body Weight 15 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 2190 days USEPA, 2014
Dermal Farmer Child Baghurst Drive Site Dhevent |Dermally Absorbed Dose per Event Calculated mgferm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kgfday) =
Cw  |Chemical Concentration in Groundwater | Max or 8% UCL. mo/ky USEPA, 20142
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 DAeventx EVx EF x EDx SA
CF  [conversion factor 0.001 Lier® W BW x AT
Kp  |Permeability coefficient Chemical Specific emihr USEPA, 2004
t |Lagtime Chemical Specific [ hrfevent USEPA, 2004 For inorganics
t+ |Time it takes to reach steady state Chemical Specific [ hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent  |Duration of event 054 hrievent USEPA, 2014b
B [Bunge model constant Chemical Specfic [ unitless USEPA, 2004 For organics if tevent <=t
SA Skin Surface Available for Contact 6,385 cm2 USEPA, 2014b [DAevent= 2 x FA x Kp x Cw x CF x sqrt{(B x © x tevent)/x]
EV  |Event Frequency 1 eventsiday USEPA, 2004
EF  [Exposure Frequency 350 dayshyear USEPA, 2014b
ED1  |Exposure Duration (Age 0-2) 2 years (1), USEPA, 2005, 2014b |DAevent =FA x Kp x Cw x CF  [tevent/(1+8) +
ED2  |Exposure Duration (Age 2 - B) 4 years. (1), USEPA, 2005, 2014b 2x T+(1+ 3B + 3B%)/(1+8?)
8w |Body Weight 15 kg USEPA, 2014b
AT-C  [Averaging Time (Cancer) 25550 days USEPA, 2014h
AT-N__|averaging Time (Non-Cancer) 2190 days USEPA, 2014b
Notes:

1 - Children will be evaluated as ane age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic made of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - B years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005
USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9263.1-42
USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 8200.1-120



[Scenario Timeframe: Future

Medium: Surface SoilfSubsurface Soil
[Exposure Medium: _Surface/Subsurface Soil

TABLE 4.18 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT FARMER - SOIL
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Farmer Adult Baghurst Drive Site Cs  |Chemical concentration in soi Max or 95% UCL m/kg USEPA, 2002 Intake (ma/kgiday) =
IR-S  |ingestion Rate 330 mg/day (1)
RBA  |Relative Bioavailability Chemical Specific unitless @ Cs xRBAXIRS x CF3x FI X EF xED
CF3  [conversion Factor 3 1.0E-06 kg/mg - BW x AT
I [Fraction Ingested 1 unitless USEPA, 2014
EF  [Exposure Frequency 350 daysiyear USEPA, 2014
ED1  [Exposure Duration (Age 6- 16) 10 years (3), USEPA, 2005, 2014)
ED2  [Exposure Duration (Age 16- 26) 10 years (3), USEPA, 2005, 2014)
BW  [Body Weight 80 ka USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N_ |Averaging Time (Non-Cancer) 3,650 days USEPA, 2014
Dermal Farmer Adult Baghurst Drive Site cs Chemical concentration in soil Max or 95% UCL markg USEPA, 2002 Dermally Absorbed Dose (mgfkg/day) =
CF3  |Conversion Factor 3 1.0E-06 ka/mg -
SA  |Skin Surface Available for Contact 3527 cm2 USEPA, 2014 CSxCF3 AE X DABS x EV x EEX ED
SSAF  [Soil to Skin Adherence Factor 03 mafcm2fevent [} BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 350 daysfyear USEPA, 2014
ED1  [Exposure Duration (Age 6- 16) 10 years (3), USEPA, 2005, 2014)
ED2  [Exposure Duration (Age 16- 26) 10 years (3), USEPA, 2005, 2014)
BW Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 3,650 days USEPA, 2014

Notes:

1 - Professional judgment. Assume incidental rate and soil adherence factor for a farmer is similar to that of a construction worker.

2- Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals.

3- Chernicals that act via the mutagenic mode of action will be evaluated in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2014: Human Heaith Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 4.19.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT FARMER - SOIL TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[scenania Timetrame: Future

Medium: Surface SoivSubsurface Soil
Exposure Medium:_Air

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Cae Reference Model Name
Inhalation Famer Adult Baghurst Drive Site CA  |chemical concentration in air Calculated mg/m3 USEPA, 20022 Exposure Concentration (mg/m®) =
cs  |chemical concentration in soil Max or 95% UCL m/kg USEPA, 20020
ET  [Exposure Time % hours/iay USEPA, 2014 CAXETXEFXED
EF Exposure Frequency 350 daysiyear USEPA, 2014 AT x 24 hours/day
ED1  [Exposure Duration (Age 6 - 16) 0 years  [(1),USEPA, 2005, 2014
ED2  [Exposure Duration (Age 16 - 26) 0 years  [(1),USEPA, 2005, 2014
AT |averaging Time (Cancen) 25,550 days USEPA, 2014 CA = (1/PEF + IVF)x Cs
ATN |averaging Time (Non-Cancer) 3,650 days USEPA, 2014
PEF  [Particulate Emission Factor 3236409 mankg USEPA, 2019 e 3600 sec/F
VF  |voRtization Factor Chemical-specific mafkg USEPA, 20022 = @/ Coine > G536 X U = V) % U/
@c [inverse of mean concentration at 67.36698 gm2-s per USEPA, 2019
center of source kg3
Ut [Equivalent threshold of wind velocity at 7m. 1132 misec USEPA, 2019
um  [Mean annual wing speea 429 misec USEPA, 2019
v |Fraction of vegetative cover 05 unitiess USEPA, 2019
(o JFunction dependent of umut 009918 unitiess USEPA, 2019
Notes:
1-Chemicals that act via the mutagenic mode of action wil be evaluated in accorance with USEPA'S Guidance of Assessing from Eary-Life Exposure to Carcinogens (USEPA, 2005).
Sources

USEPA, 2002a Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.
USEPA, 20020 Calciating Upper Conficence Limits for Expasure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December
USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120
USEPA, 2019 USEPA Regional Screening Level Calculator at http:f/epa-prgs. oml govicgi-bin/chemicalsicsl_search. Values are for Philacelphia, PA



[Scenario Timeframe: Future

JMedium: Groundwater

Exposure Mediurm Groundwater

TABLE 4.20RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT FARMER - GROUNDWATER - POTABLE USE
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Farmer Adult Baghurst Drive Site CGW  [Chemical Concentration in Groundwater | 85% UCL or Max ugll USEPA, 2014a Chraric Daily Intake (COI) (mg/kg/day) =
CF Conversion Factor 0.001 mafug -
IRGW  [Ingestion Rate of Groundwater 25 Liday USEPA, 2014b COW x CF x IR-GW x EF x ED
EF  [Exposure Frequency 350 daysiyear USEPA, 2014b BWxAT
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014)
ED2  |Exposure Duration (Age 16 - 40) 10 years (1), USEPA, 2005, 2014)
B [Body Weight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|averaging Time (Non-Cancer) 7.300 days USEPA, 2014b
Dermal Farmer Adult Baghurst Drive Site DAevent |Dermally Absorbed Dose per Event Calculated mgfcm2-event USEPA, 2004 Dermally Absorbed Dose (mgfkg/day) =
Cw  |Chemical Concentration in Groundwater | Max or 85% UCL. ugll USEPA, 2002 Dhevent x EV x EF x EDx SA
Fa  [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 BWxAT
CF  |Conversion factor 0.001 Liem® L
Kp Permeability coefficient Chemical Specific cmihr USEPA, 2004 Forinorganics
t |Lagtime Chemical Specific [ hrievent USEPA, 2004 DiAevent = Kp x CW x CF x tevent
t+ |Time ittakes to reach steady state Chemical Specific [ hrievent USEPA, 2004
tevent  |Duration of event 071 hrievent USEPA, 2014b For organics if tevent <= t*
B [Bunge model constant Chemical Specific [ unitiess USEPA, 2004 DAevent=2 x FA x Kp x Ow x CF x sqrt{(B x t x teventy]
SA |Skin Surface Available for Contact 19652 cm2 USEPA, 20140
EV  [Event Frequency 1 eventsiday USEPA, 2004
EF Exposure Frequency 350 daysfyear USEPA, 2014b For organics if tevent > t*
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014) |[DAevent =FA x Kp x Cwx CF x [tevent/(1+8) +
ED?  |Exposure Duration (Age 16 - 40) 10 years (1), USEPA, 2005, 2014) 2xu+(1 + 38+ 3BY/(1+87)
BW. Body Weight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 20140
AT-N_Javeraging Time (Non-Cancer) 7.300 days USEPA, 2014b

Notes:

1 - Chemicals that act via the mutagenic mode of action will be evaluated in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005

USEPA, 2014a: Determining Groundwater Exposure Paint Concentrations. OSWER 9283.1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 8200.1-120



[Scenario Timeframe: Future
Medium: Groundwater
[Exposure Medum:_Air

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE 4.21 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT FARMER - INHALATION OF VOLATILES FROM GROUNDWATER

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definiion Value Units Rationalef Intake Equation/
Code Reference Model Name
Inhalation Adut Baghurst Diive Site CA  |chernical concentration in air Calculated mim3 USEPA, 1991 Exposure Concentration (mg/m’) =
GW  [Chemical concentration in water 95% UCL or Max uglt USEPA, 20142
CF  |conversion Factor 0.001 mafug - CAXETXEFXED
ET  [Exposure Time 2 hours/day USEPA, 2014b ATx 24 hours/day
EF  [Exposure Frequency 350 daysiyear USEPA, 2014b
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014b) CA=CW X CFxVF
ED2  [Exposure Duration (Age 16 - 40) 10 years (1), USEPA, 2005, 2014b)
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014b
AN |Averaging Time (Non-Cancer) 7.300 days USEPA, 2014b
VE_volatilzation Factor 0.5 Lim3 USEPA, 1991

Notes:

1- Chemicals that act via the mutagenic mode of action will be evaluated in accordance with USEPA's Supplemental Guidance of Assessing Susceptiviliy from Early-Life Exposure to Carcinogens (USEPA, 2005)
USEPA, 1991: Human Health Evaluation Manual, Part B: Development of Risk-based Preliminary Remediation Goals. OSWER Directive 92857018

USEPA, 2014a Determining

Exposure Point

OSWER 9283.1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.




[Scenario Timeframe: Future

JMedium: Groundwater

Exposure Mediurm Groundwater

TABLE 4.22.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT FARMER - GROUNDWATER USED FOR IRRIGATION

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Notes:

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Farmer Adult Baghurst Drive Site CGW  [Chemical Concentration in Groundwater | 85% UCL or Max ugll USEPA, 2014a Chraric Daily Intake (COI) (mg/kg/day) =
CF Conversion Factor 0.001 mafug -
IRGW  [Ingestion Rate of Groundwater 005 Liday U] COW x CF x IR-GW x EF x ED
EF  [Exposure Frequency 60 daysiyear 0] BWxAT
ED1  |Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 2005, 2014)
ED2  |Exposure Duration (Age 16 - 26) 10 years (2), USEPA, 2005, 2011)
B [Body Weight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|averaging Time (Non-Cancer) 7.300 days USEPA, 2014b
Dermal Farmer Adult Baghurst Drive Site DAevent |Dermally Absorbed Dose per Event Calculated mgfcm2-event USEPA, 2004 Dermally Absorbed Dose (mgfkg/day) =
Cw  |Chemical Concentration in Groundwater | Max or 85% UCL. ugll USEPA, 2002 Dhevent x EV x EF x EDx SA
Fa  [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 BWxAT
CF |Conversion factor 0.001 Liem® =
Kp Permeability coefficient Chemical Specific cmihr USEPA, 2004 Forinorganics
t |Lagtime Chemical Specific [ hrievent USEPA, 2004 DiAevent = Kp x CW x CF x tevent
t+ |Time ittakes to reach steady state Chemical Specific [ hrievent USEPA, 2004
tevent  |Duration of event 2 hrievent o For organics if tevent <=t
B [Bunge model constant Chemical Specific [ unitiess USEPA, 2004 DAevent=2 xFA x Kp x Ow x CF x Sqr{(8 x v teventys]
SA |Skin Surface Available for Contact 3,527 em2 USEPA, 2014
EV  [Event Frequency 1 eventsiday USEPA, 2004
EF Exposure Frequency 60 daysfyear (1) For organics if tevent > t*
ED1  |Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 2005, 2014)
ED?  |Exposure Duration (Age 16 - 26) 10 years (2), USEPA, 2005, 2014) [DAevent =FA x Kp x Cwx CF x [tevent/(1+8) +
BW Body Weight 80 kg USEPA, 2014b 2xt+(1 + 38 +3BY/(1+89)
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 20140
AT-N_Javeraging Time (Non-Cancer) 7.300 days USEPA, 2014b

1 - Professional judgment. Assumes exposed for three days a week. 20 weeks a year (May through September) for two hours a day.

2- Chemicals that act via the mutagenic made of action will be evaluated in accordance with USEPA's Supplemental Guidance of Assessing Susceptiailty from Early-Life Expasure ta Carcingens (USEPA, 2005)

Sources

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/39/005
USEPA, 20142 Determining Groundwater Exposure Paint Concentrations. OSWER 9283.1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




[Scenario Timeframe: Current/Future

Medium: Groundwater
[Exposure Medium: Air

TABLE 423 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT FARMER - INHALATION OF VOLATILES FROM GROUNDWATER USED FOR IRRIGATION
LOWER DARBY CREEK AREA, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Defintion Value Units Rationalef Intake Equation/
Code Reference Model Name
Inhalation Farmer Adult Baghurst Drive Site CA  |Chemical concentration in air Calculated mgfm3 UF, 2009 Exposure Concentration {mgim’) =
cw  |Chemical concentration in water Max or 95% UCL ugl USEPA, 20142
cF  [conversion Factor 0001 mofug - CAXETXEEXED
ET  [Exposure Time 2 hoursfday ) AT x 24 hours/day
EF  [Exposure Frequency 60 dayshyear m
ED1  |Exposure Duration (Age 6- 16) 10 years (2), USEPA, 2005, 2014b)
ED2  |Exposure Duration (Age 16 - 26) 10 years (2), USEPA, 2005, 2014b)
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 7.300 days USEPA, 2014b

Notes:

1- Professional judgment. Assumes exposed for three days a week, 20 weeks a year (May through September) for two hours a day
2. Chemicals that act via the mutagenic mode of action will be evaluated in accordance with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9283.1-42
USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.

UF, 2009. Letter from Stephen Roberts, Ph D to Ligia Mora- Applegate, Methodology for the Development of Irrigation Water Risk-Based Criteria. January 14




[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium:_Surface/Subsurface Soil

TABLE 4.24 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SOILS

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Resident Child Baghurst Drive Site CS  [Chemical concentration in soil Max or 95% UCL mgrkg USEPA, 2002 Intake (ma/kg/day) =
RS |ingestion Rate 200 mg/day USEPA, 2014
RBA  |Relative Bioavailabilty Chernical Specific unitless (1 Csx RBAXIRS x CF3x Fl x EF x ED
CF3  |Conversion Factor 3 1.0E-06 kgimg = BW x AT
FI- [Fraction Ingested 1 unitless USEPA, 2014
EF  [Exposure Frequency 350 daysyear USEPA, 2014
ED1  |Exposure Duration (Age0-2) 2 years (2), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 2- 6) 4 years (2), USEPA, 2005,2014
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|averaging Time {Non-Cancer) 2190 days USEPA, 2014
Dermal Resident Child Baghurst Drive Site Cs  [chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mafkgiday) =
CF3  |Conversion Factor 3 1E-06 kgimg m
SA  [Skin Surface Available for Contact 2373 cm2 USEPA, 2014 CS X CF3x SA X SSAF X DABS X EV X EFX ED
SSAF  [Soil to Skin Adherence Factor 0.2 mgfcm2/event USEPA, 2014 BW x AT
DABS  |Absorption Factor Cherical Specific unitless USEPA, 2004
Ev  [Events Frequency 1 eventsfday USEPA, 2004
EF  [Exposure Frequency 350 daysiyear USEPA, 2014
ED1  [Exposure Duration (Age0-2) 2 years (2), USEPA, 2005, 2014
ED2  [Exposure Duration (Age 2-6) 4 years (2), USEPA, 2005, 2014
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__ [Averaging Time (Non-Cancer) 2,190 days USEPA, 2014

Notes:

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals.

2- Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1. Human Health Evaluation Manual, Part A, EPA/540/1-86/060.
USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenicin Soil Documents. OSWER Directive 9200.1-113

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE 4.25 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS SOILS TO AIR

cenario Timeframe: Future
fedium: Surface SolVSubsurtace Soil
xposure Medium:_Alr
Exposure Route | Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Code Reference Model Name
Innalation Resident child Baghurst Drive Site CA  [chemical concentration in air Calculated mgim3 USEPA, 20022 Exposure Concentration (mg/m) =

€5 [chemical concentration in soil Max 0r 95% UCL mofky USEPA, 20020

ET  [Exposure Time 2 hoursfday USEPA, 2014 CAXETXEEXED
EF  |Exposure Frequency 350 daysiyear USEPA, 2014 AT 24 hours/day
ED1  |Exposure Duration (Age 0-2) 2 years (1), USEPA, 2005, 2014

ED2  |Exposure Duration (Age 2-6) 4 years (1), USEPA, 2005, 2014 CA = (1/PEF + INF)x Cs.
ATC |averaging Time (Cancer) 25,550 days USEPA, 2014
ATN |averaging Time (Non-Cancer) 2,190 days USEPA, 2014 PEF = 0/Cuna 3600 soc/hr _
PEF  [Particulate Emission Factor 3.23E+409 makg USEPA, 2019 £Tme 0,036 % (1 — V) x (U /Up)? x F(x)
VE |Voiatiization Factor Chemicalspecific [ mankg USEPA, 2002

@C  |inverse of mean concentration at 87.36698 @/m2-s per USEPA, 2019

center of source kg3

Ut [Equivalent threshold of wing velocty at 7m 1132 misec USEPA, 2019

Um  |Mean annual wind speed 429 misec USEPA, 2019

v |Fraction of vegetative cover 05 unitiess USEPA, 2019

£ |Function dependent of umut 009918 unitiess USEPA, 2019

Notes

1

with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 20022: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355 4-24.

USEPA, 20020: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, Decemnber.

USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Expasure Factors. OSWER 9200.1-120

USEPA, 2019: USEPA Regional Screening Level Calculator at hitp://epa-prgs ornl govicgi-bin/chemicals/csl_search. Values are for Philadelphia, PA

Children wil be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic made of action, residential children will be evaluated s twa age groups, 0 - 2 years and 2 - 6 years in accardance




[Scenario Timeframe: Future
JMedium: Groundwater

[Exposure Medium_Groundwater

TABLE 4 28 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Residents Child Baghurst Drive Site CGW  |Chemical Concentration in Groundwater | Max or 85% UCL mo/kg USEPA, 20142 Chranic Daily Intake (CDI) (mg/kgfday) =
cF  |conversion Factor 0.001 mylug i
IR-GW  [Ingestion Rate of Groundwater 078 Uday USEPA, 2014b COWx CF x IRGW x EF x ED
EF  |Exposure Frequency 350 daysiyear USEPA, 2014b BW x AT
ED1  |Exposure Duration (Age 0-2) 2 years (1),USEPA, 2005, 2014b
ED2  |Exposure Duration (Age 2 - 6) 4 years (1),USEPA, 2005, 2014b
B |Body Weight 15 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 2190 days USEPA, 2014
Dermal Residents Child Baghurst Drive Site Dhevent |Dermally Absorbed Dose per Event Calculated mgferm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kgfday) =
Cw  |Chemical Concentration in Groundwater | Max or 8% UCL. gl USEPA, 20142
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 DAeventx EVx EF x EDx SA
CF  [conversion factor 0.001 Lier® W BW x AT
Kp  |Permeability coefficient Chemical Specific emihr USEPA, 2004
t |Lagtime Chemical Specific [ hrfevent USEPA, 2004 For inorganics
t+ |Time it takes to reach steady state Chemical Specific [ hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent  |Duration of event 054 hrievent USEPA, 2014b
B [Bunge model constant Chemical Specfic [ unitless USEPA, 2004 For organics if tevent <=t
SA Skin Surface Available for Contact 6,385 cm2 USEPA, 2014b [DAevent= 2 x FA x Kp x Cw x CF x sqrt{(B x © x tevent)/x]
EV  |Event Frequency 1 eventsiday USEPA, 2004
EF  [Exposure Frequency 350 dayshyear USEPA, 2014b
ED1  |Exposure Duration (Age 0-2) 2 years (1), USEPA, 2005, 2014b |DAevent =FA x Kp x Cw x CF  [tevent/(1+8) +
ED2  |Exposure Duration (Age 2 - B) 4 years. (1), USEPA, 2005, 2014b 2x T+(1+ 3B + 3B%)/(1+8?)
8w |Body Weight 15 kg USEPA, 2014b
AT-C  [Averaging Time (Cancer) 25550 days USEPA, 2014h
AT-N__|averaging Time (Non-Cancer) 2190 days USEPA, 2014b
Notes:

1 - Children will be evaluated as ane age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic made of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - B years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005
USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9263.1-42
USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 8200.1-120



[Scenario Timeframe: Future
Medium: Surface Soil/Subsurface Soil

[Exposure Medium:_Surface/Subsurface Soil

TABLE 4.27 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Resident Adult Baghurst Drive Site cs  [chemical concentration in soil Max or 95% UCL malkg USEPA, 20022 Intake (mg/kg/day) =
RS |ingestion Rate 100 mg/day USEPA, 2014
RBA  [|Relative Bioavailabilty Cherical Specific | unitless () Csx RBAXIRS X CF3 x FI x FF X FD
CF3  |Conversion Factor 3 1.0E-06 kgimg = BW x AT
FI- [Fraction Ingested 1 unitless USEPA, 1989
EF  |Exposure Frequency 350 dayshyear USEPA, 2014
ED1  [Exposure Duration (Age 6- 16) 10 years (2), USEPA, 2005, 2014)
ED2  [Exposure Duration (Age 16- 26) 10 years (2), USEPA, 2005, 2014)
BW  |Body Weight 80 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 7.300 days USEPA, 2014
Dermal Resident Adult Baghurst Drive Site Cs  [chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mafkgiday) =
CF3  |Conversion Factor 3 1.0E-06 kgimg m
SA  [Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 CSx CF3x SA X SSAF x DABS X EV X EF X ED
SSAF  |Soilto Skin Adnerence Factor 007 mglem2/event USEPA, 2014 BW x AT
DABS  |Absorption Factor Chernical Spectfic | unitless USEPA, 2004
gV [Events Frequency 1 eventsfday USEPA, 2004
EF  [Exposure Frequency 350 dayshyear USEPA, 2014
ED1  [Exposure Duration (Age 6 - 16) 10 years (2), USEPA, 2005, 2014)
ED2  [Exposure Duration (Age 16- 26) 10 years (2), USEPA, 2005, 2014)
BW  |Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 7,300 days USEPA, 2014

Notes:

1- Avalue of 0.6 il be used for arsenic (USEPA, 2012) and 1 for all other chemicals
2. Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults wil be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A
USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 .6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113.

USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 4.28.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenarlo Timeframe: Future
fedium: Surface SoilSubsurface Soi
«posure Medium:_Ar
Exposure Route | Receptor Population |  Receptor Age Exposure Point Parameter Parameter Defiition Value units Rationale/ Intake Equation’
Code Reference Model Name
Inhalation Resient Adut Baghurst Drive Site CA  |chemical concentration in air Calculated mgim3 USEPA,2002a | Exposure Concentration (mgim®) =

s |chemical concentration in soil Maxor95% UCL | mojg USEPA, 20020

ET  |Exposure Time 2 hoursiday USEPA, 2014 CAXETXEEXED

EF  |Exposure Frequency 350 daysiyear USEPA, 2014 AT 24 hours/day

D1 [Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014)

€02 [Exposure Duration (Age 16-26) 0 years (1), USEPA, 2005, 2014) CA = (IIPEF + 1VF)x Cs
AT-C  |averaging Time (Cancen 25,550 days USEPA, 2014 X )
AT-N  |averaging Time (Non-Cancer) 7300 days USEPA, 2014 PEF = Q/Cuina X %
PEF  [Particulate Emission Factor 3236409 makg USEPA, 2019 0.036 x (1 = ¥) x (Up /Up)* x F(x)
VE |Velatiization Factor Chemicakspecific [ mang USEPA, 20022

Qc  |inverse of mean concentration at 5736695 gim2-s per USEPA, 2019

center of source kg3

Ut [Equivalentthreshoid of wind velociy at 7m 132 misec USEPA, 2019

um  [Mean annual wina speea 429 misec USEPA, 2019

v |Fraction of vegetative cover 05 unitiess USEPA, 2018

£ |Function dependent of Um/ut 0.08918 unitiess USEPA, 201

Notes

1

Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, aduits will be evaluated as twa age groups, 7- 16 years and 16 - 26 years In accardance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 20022: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355 4-24.

USEPA, 20020: Calculating Upper Confidence Limits for Exposure Paint Concentrations at Hazardous Waste Sites. OSWER 9265 6-10

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200 1-120

USEPA, 201 USEPA Regional Screening Level Calculator at hitp:/epa-prgs ol gavicgi-binchemicalsfcsl_search. Values are for Philadelphia, PA




TABLE 4 29 RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

fScenario Timeframe: Future
bviedium: Groundwater
fEposure Mediurn Groundwater
Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Residents Adult Baghurst Drive Site CGW  |Chemical Concentration in Groundwater | 85% UCL or Max gl USEPA, 20142 Chranic Daily Intake (CDI) (mg/kgfday) =
cF  |conversion Factor 0.001 mylug i
IR-GW  [Ingestion Rate of Groundwater 25 Uday USEPA, 2014b COWx CF x IRGW x EF x ED
EF  |Exposure Frequency 350 daysiyear USEPA, 2014b BW x AT
ED1  |Exposure Duration (Age 6 - 18) 10 years  |(1), USEPA, 2005, 2014b)
ED?  |Exposure Duration (Age 16 - 26) 10 years  |(1), USERA, 2005, 2014b)
B |Body Weight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N_|averaging Time (Non-Cancer) 7.300 days USEPA, 2014
Dermal Residents Adult Baghurst Drive Site Dhevent |Dermally Absorbed Dose per Event Calculated mgferm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kgfday) =
Cw  |Chemical Concentration in Groundwater | Max or 8% UCL. gl USEPA, 2002 DAeventx EV x EF x ED x SA
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 BWx AT
CF  [conversion factor 0.001 Liem® £
Kp  |Permeability coefficient Chemical Specific emihr USEPA, 2004 For inorganics
t |Lagtime Chemical Specific [ hrfevent USEPA, 2004 DAevent = Kp x CWx CF xtevent
t+ |Time it takes to reach steady state Chemical Specific [ hrfevent USEPA, 2004
tevent  |Duration of event 071 hrievent USEPA,2014b  [For orgarics f tevent <= t*
B [Bunge model constant Chemical Specfic [ unitless USEPA, 2004 [DAevent=2x FA x Kp x Cwx CF x sqrt{(B x v x tevent)/s]
SA  |skin Surface Available for Contact 19,852 cm2 USEPA, 2014b
BV [Event Frequency 1 eventsiday USEPA, 2004
EF  [Exposure Frequency 350 dayshyear USEPA,2014b  [For orgarics if tevent >
ED1  |Exposure Duration (Age 6- 16) 10 years  |(1), USEPA, 2005, 2014b)DAevent =FA x Kp x Cwx CF x [tevent/(1+48) +
ED2  |Exposure Duration (Age 16 - 26) 10 years (1), USEPA, 2005, 2014b)| 2x T+(1+ 3B + 3B%)/(1+8?)
8w |Body Weight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014h
AT-N__|averaging Time (Non-Cancer) 7300 days USEPA, 2014b
Notes:

1 - Adults wil be evaluated as one age group (7 - 26 years) for non-mutagenic cherricals. For cherricals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7- 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Eary-Life Exposure to Carcinogens (USEPA, 2005)

Sources,

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 8285 8-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplermental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9283 .1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 8200.1-120



[Scenario Timeframe: Current/Futurs
Madum: Groundwatar
E Air

ure I

BAGHURST DR

TAELE 4 30 RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUNM EXPOSURE - ADULT RESIDENTS - INHALATION OF VOLATILES FROM GROUNDWATER

YE SITE.HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLYANIA

Exposure Routa Recepior Population Exposure Point Parametar Parzmeater Definition Valua Units Rationzle/ Intake Equations
Cade Referance Model Name
Inhalation Residents Adult Baghurst Crive Site CA Chemical concentration in air Calculated mgim? USEPA, 1991 Exposura Concentration (mg/m) =
Gw  |Chemical concentration m wete 5% LICL or Mex ol USEP#, 2014a
CF Conversion Factor 0.001 maiig =
ET  |Exposure Time 2 hoursiday USEP#, 20140 AT % 24 hoursiday
Exposurs Frequency as0 daysiyaar USEP#, 20140
Exposure Duration {Age 6 - 16} 10 years (1), USEPA, 2005, 2014b)} Ch=CW x CFxVF
Exposure Duration (Ags 16.- 26) 10 vears (1). USEPA. 2005, 2014b)
Averaging Time [Cancer) 25 550 day USEP#A, 20140
Averaging Time (Nan-Cancer) 7.300 days USEPA, 2014b
Volatlization Factor 05 L/m2 UISEPA, 1991
- —
Nates:

1- Aduls wil be evaluated as one age group (7

2014k Human Healih Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors

1991 Human Hasth Evalustion Manual, Part & Development of Risk-based Freliminary Remediation Goals. OSWER Directive 9285 7-018
2014a. Detemining Groundvaler Exposure Paint Concentrations, OSVWER 9283.142

OSWER 9200.1-

- 26 years) for non-mutagenic chemicals For chemicals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7- 16years and 16 - 26 years in accordance
SEP#'s Supplermental Guidence of Assessing Susceptibilty from Early.Life Exposure to Carcinogens (USEPA, 2005)




TABLE 4.1.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADOLESCENT TRESPASSERS - SOILS

BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Current/Future
Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Trespassers ‘Adolescent Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL mgikg USEPA, 2002 Intake (mg/kgiday) =
IRS  [ingestion Rate 50 mg/day USEPA, 2017
RBA  [Relative Bioavailability Chernical Specific unitless [0} Cs xRBA xIRSx CF3x FI x EF xED
CF3  |Conversion Factor 3 1.0E-08 kg/mg - BW x AT
FI [Fraction Ingested 1 unitless USEPA, 1989
EF  [Exposure Frequency 13 daysiyear @
ED  |Exposure Duration 10 years @)
BW  [Body Weight 44 kg USEPA, 2011
AT-C  [Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 3,650 days USEPA, 1989
Dermal Trespassers Adolescent Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL mghkg USEPA, 2002 Dermally Absorbed Dose (m/kg/day) =
CF3  [Conversion Factor 3 1.0E-06 kgimg -
SA  [Skin Surface Available for Contact 3750 cm2 “) CS x CF3 x SAx SSAF x DABS xEV x EF X ED
SSAF  [Soil to Skin Adherence Factor 004 mglem2levent USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  [Events Frequency 1 eventsiday USEPA, 2004
EF  |Exposure Frequency 13 dayshyear )
ED  |Exposure Duration 10 years @)
BW  [Body Weight 44 kg USEPA, 2011
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 3650 days USEPA, 1989

Notes:

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for l other chemicals

2- Professional judgment. Assume one day a week in warm weather months for RME and one day every other week for CTE

3 - Older child from age 6 to 16

4- Assumes face, forearms, hands, and are exposed (USEPA, 2011)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December,
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/29/005.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Tables 7-2 and 7-12.

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113

USEPA, 2017: Update of Chapter 5 for the Exposure Factors Handbook EPA/600R-17/384F, Table 5-1




[scenaria Timetrame: CurrenyFuture
Medium: Surface SoivSubsurface Sail

Exposure Medium:_Air

TABLE42CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADOLESCENT TRESPASSERS - SOILS TO AIR

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

ExposureRoute | Receptor Popuiation | Receptor Age Exposure Point Parameter Parameter Definfion Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Trespassers Adolescent Baghurst Drive Site CA  |chemical concentration i air Calculated mg/m3 USEPA, 20022 Exposure Concentration (mg/m®) =
s |chemical concentration in soi Max orgs% UCL | matig USEPA, 20020
ET  [Exposure Time 2 hoursiday 0 CAXETXEFXED
EF Exposure Frequency 13 daysiyear 2 AT x 24 hours/day
€0 |Exposure Duration 0 years @
ATC  |averaging Time (Cancen) 25,550 days USEPA, 1969 CA = (1IPEF + 1VF)x Cs
AT [averaging Time (von-c ancer) 3550 days USEPA, 1989
pEF  [particuiate Emission Factor 323409 m3kg USEPA, 2019 PEF = Q/Cyina x S0005sec At
VF  |voatiization Factor Chemical-specific markg USEPA, 20022 FTVIRET0.036 x (1 = V) x (U /U3 x F(x)
Q/C |inverse of mean concentration at 6736898 gim2-s per USEPA, 2019
center of source kg3
ut  [Equvatent threshold of wing velacity at 7m 132 misec USEPA, 2019
um  |Mean annual wind speeg 429 misec USEPA, 2019
v [Fraction ot vegetative cover 05 uniiess USEPA, 2019
F(0__|Function dependent of umut 009918 uniless USEPA. 2019

Notes

Far chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-tependent agjustment factor In accorance with USEPA's
Early-Life Exposure to Carcinogens (USEPA, 2005)

1-Professional judgment

2- Professional judgment. Assume one day a week in warm weather manths for RME and one day every other week for CTE

2-Older child from age 6to 16
Sources:

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.

USEPA, 2019 USEPA Regional Screening Level Calcuiator at http:f/epa-prgs. oml goviegh-binvchemicals/csi_search. Values are for Philadelphia, PA

Supplemental Guidance of Assessing Susceptibility from




TABLE 43.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADOLESCENT TRESPASSERS - SURFACE WATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: CurrenyFuture
edium  Surface Water
[Exposure Medium:_Surface Water
Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Trespassers Adolescent Baghurst Drive Site CW  [Chemical Concentration in Water Max or 95% UCL. ugil USEPA, 2002 [ Chronic Daily Intake (CDI) (maikaiday) =
CR  |Contact Rate 0021 Uhour USEPA, 2011
CF  |Conversion factor 0001 mglug -
ET  [Exposure Time 8 hoursfevent (1) CW x CF x CR X ET X EFXED
EF  |Exposure Frequency 13 eventsiyear ) BW x AT
ED  [Exposure Duration 10 years @
BW  [Body Weight 44 kg USEPA, 2011
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 3650 days USEPA, 1989
Dermal Trespassers Adolescent Baghurst Drive Site DAevent  [Absorbed dose per event Calculated | mg/em2-event | USEPA, 2004 | Dermally Absorbed Dose (mgrkaiday) =
ow  [Chemical Concentration in Water Max or 95% UCL mafkg USEPA, 2002a
FA  |Fraction Absorbed Chemical Specific [ unitless USEPA, 2004 DAevent x EV x EF x EDX SA
CF  [Conversion factor 0001 Lem® -- BW x AT
Kp  [Permeability cosfficient Chemical Specific cmihr USEPA, 2004
©  |Lagtime Chemical Specific | hrfevent USEPA, 2004 [For inorgenics
t+ [Time it takes to reach steady state Chemical Specific | hrfevent USEPA, 2004 [Daevent = Kpx CW x CF x tevent
tevent  |Duration of event 2 hrfevent 1)
B [Bunge model constant Chemical Specific | unitless USEPA, 2004  [For organics if tevent <= t*
SA  |skin Surface Available for Contact 3,750 cm2 &) DAevent= 2x FAX Kpx Cwx CF x sqr(6x Tx teventin]
EV  [Event Frequency 1 eventsiday (1)
EF  |Exposure Frequency 13 dayslyear 0] For organics if tevent > t*
ED  [Exposure Duration 10 years [¥) DAevent =FA x Kp x Ow x CF x [tevent( 1+B) +
BW  [Body Weight 44 kg USEPA, 2011 2xT+(1+ 38 + 3BAW(1+8%)
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 3650 days USEPA, 1989

Notes:

For cherricals that act via the mutagenic mode of action the intake wil be muliplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibiity from
Early-Life Exposure to Carcinogens (USEPA, 2005)

- Professional judgment. Assume one day aweek in warm weather months for RME and one day every other week for CTE

2- Older child from age 610 16

3. Assumes face, forearms, hands, and are exposed (USEPA, 2011)

Sources

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A EPA/540/1-86/060

USEPA, 2002 Calculating Upper Confidence Lirits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, Decernber.
USEPA, 2004 Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Find. EPA/SA0/RI99/005.
USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPAS00R-090/052F, Tables 3-5 and 8-3



TABLE 44.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADOLESCENT TRESPASSERS - SEDIMENT
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: CurrentFuture
Vedium:  Sediment
[Exposure Medium:_Sediment
Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalef Intake Equation/
Code Reference Model Name
Ingestion Trespassers Adolescent Baghurst Drive Site cs [Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/ka/day) =
IR-5  |ingestion Rate 50 mgfday USEPA, 2017
RBA  [Relative Bioavailability Chemical Specific | unitless USEPA, 1989 CsxRBAXIRSx CE3x FIXEF XED
CF3  |Conversion Factor3 1.0E-06 kg/mg = BW x AT
i [Fraction Ingested 1 unitless @
EF  [Exposure Frequency 13 daystyear )
ED  |Bxposure Duration 10 years 3)
BW  [Body Weight 44 kg USEPA, 2011
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N__|averaging Time (Non-Cancer) 3650 days USEPA, 1989
Dermal Trespassers Adolescent Baghurst Drive Site €S |Chemical concentration in sediment | Max or 95% UCL mgikg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 10E-06 kg/mg -
SA  [skin Surface Available for Contact 3750 cm2 ) CSx CF3 x SA X SSAF x DABS x EV x EF x ED
SSAF  |Soilto Skin Adherence Factor 004 mg/cm2levent USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  |EventsFrequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 13 daystyear )]
ED  |Bxposure Duration 10 years @
BW  [Body Weight 44 kg USEPA, 2011
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N__|Averaging Time (Non-Cancer) 3,650 days USEPA, 1989
Notes:
For chemicals that act via the mutagenic mode of action the intake will be multiplied by the dependent adjustment factor in with USEPA's Guidance of Assessing Susceptibiliy from

Early-Life Exposure to Carcinogens (USEPA, 2005)

1~ Avalue of 0.6 will be used for arsenic (JSEPA, 2012) and 1 for all other chemicals

2- Professional judgment. Assume one day a week in warm weather months for RME and one day every other week for CTE.
3- Older child from age 6to 16
4. Assumes face, forearms, hands, and are exposed (USEPA, 2011)

Sources

USEPA, 1989: Risk Assessment Guidance for Superfund. Yol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 .6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Table 8-3

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113,

USEPA, 2017: Update of Chapter 5 for the Exposure Factors Handbook EPA/S00R-17/384F, Table 5-1




[Scenario Timeframe: Future
Medium: Surface SoiliSubsurface Soil
[Exposure Medium: _Surface/Subsurface Soil

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS

TABLE 4.5.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Notes

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals.
2- The child recreational user is assumed to be at the site only a portion of the day.
3- Assume two days aweek in warm weather months for RME and one days aweek for CTE

4- Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, children

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child Baghurst Drive Site Cs  |Chemical concentration in soil Max or 95% UCL ma/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S  [ingestion Rate 80 mg/day USEPA, 2017
RBA  |Relative Bioavailabilty Chemical Specific unitless ) CsxRBAXIRS x CF3 x FIx EF X ED
CF3 |Conversion Factor 3 1.0E-06 kgimg ~ BW x AT
FI Fraction Ingested 1 unitiess 2)
EF  |Exposure Frequency 2 daysfyear @)
ED1  [Exposure Duration (Age 0-2) 1 years (4), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2- 6) 1 years (4), USEPA, 2005, 2011
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__ |Averaging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Recreational User Child Baghurst Drive Site Cs  [Chemical concentration in soi Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 1.0E-06 kgimg -
SA Skin Surface Available for Contact 2373 cm2 USEPA, 2014 CS x CF3 x SA x SSAF x DABS x EV x EF X ED
SSAF  [Soil to Skin Adherence Factor 004 mg/em2levent USEPA, 2004 BW x AT
DABS  [Absomtion Factor Chemical Specific unitless USEPA, 2004
£V [Events Frequency 1 eventsiday USEPA, 2004
EF  |Exposure Frequency 2% daysfyear @)
ED1  [Exposure Duration {Age 0-2) 1 years (4), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 2-6) 1 years (4), USEPA, 2005, 2011
BW  [Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 730 day USEPA, 2014

with USEPA's Supplemental Guidance of Assessing Susceptivilty from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.
USEPA, 2004 Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Table 16-108
USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113.
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/GO0/R-17/384F.

recreational users will be evaluated as two age groups, 0 - 2years and 2 - 6 years in accordance




cenario Timeframe: Future

fedium: Surface SolVSubsurtace Soil
xposure Medium:_Alr

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS TO AR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE 4.6.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

Notes:
1

Professional judgment

2- Assume two days a week in wam weather montns for RME and one days a week for CTE

Exposure Route | Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Code Reference Model Name
Innalation Recreational User child Baghurst Drive Site CA  [chemical concentration in air Calculated mgim3 USEPA, 20022 Exposure Concentration (mg/m?) =
€5 [chemical concentration in soil Max 0r95% UCL [ mofkg USEPA, 20020
ET  [Exposure Time 2 hoursiday 0] CAXETXEFXED
EF  |Exposure Frequency 2% daysiyear @ AT 24 hours/day
ED1  |Exposure Duration (Age 0-2) 1 years (3), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2-6) 1 years (3), USEPA, 2005, 2011
ATC |averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + IMF) X Cs
ATN |averaging Time (Non-Cancer) 730 days USEPA, 1989
PEF  |Particuiate Emission Factor 3.238409 m3ikg USEPA 2018 PEF = Q/Cona 3600 sec/hr
VE  |Volatiization Factor Chemical-specific makg USEPA, 20022 WRE 0,036 x (1 = V) x (U /Up)? x F(x)
@C  |inverse of mean concentration at 87.36698 @/m2-s per USEPA, 2019
center of source kg3
Ut [Equivalent threshold of wing velocty at 7m 1132 misec USEPA, 2019
Um  |Mean annual wind speed 429 misec USEPA, 2019
v |Fraction of vegetative cover 05 unitiess USEPA, 2019
£ |Function dependent of umut 009918 unitiess USEPA, 2019

3- Chidren will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic made of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Saurces:

USEPA, 1989: Risk Assessment Guidance for Superfund. Val 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24.

USEPA, 20020: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.

USEPA, 2011 Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Table 16-108

USEPA, 2019: USEPA Regional Screening Level Calculator at hitp://epa-prgs orni govicgi-bin/chemicals/csl_search. Values are for Philadelphia, PA




[Scenario Timeframe: Current/Future

Medium:  Surface Water
[Exposure Medium_Surface Water

TABLE 4.7.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SURFACE WATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Raute Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Recreational User Child Baghurst Drive Site cwW  |cChemical Concentration in Water Max or 85% UCL uglL USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
cR  [contactRate 0.049 Lnr USEPA, 2011
cF  |conversion factor 0.001 myfug =
ET  [Exposure Time 2 hours/event 1) CWx CF x CRX ETx EF X ED
EF Exposure Frequency 26 eventsfyear 2) BWx AT
ED1  |Exposure Duration (Age 0-2) 1 years (3), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2 - 6) 1 years (3). USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25560 days USEPA, 2014
AT-N__JAveraging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Recreational User Child Baghurst Drive Site Dhevent |Absorbed dose per event Calculated | mofemd-event USEPA, 2004 Derrally Absorbed Dose (mofkgfday) =
Cw  |Chemical Cancentration in Water Max or 85% UCL mgfkg USEPA, 20022
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 ey £
CF  |Conversion factor 0.001 Liem® == BW x AT
Kp Permeability coefficient Chemical Specific cm/r USEPA, 2004
© |egtime Chemical Specific | hrfevent USEPA, 2004 For inorganics
t+ [Time it takes to reach steady state Chemical Specific | hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent |Duration of event 2 hrfevent 0}
B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*
SA Skin Surface Available for Contact 2373 cm2 USEPA, 2014 [DAevent= 2 x FA x Kp x Cw x CF x sqrtf(6 x t x tevent)/z]
eV |Event Frequency 1 eventsfday [0l
EF  [Exposure Frequency 26 daysiyear @ For orgarics if tevernt > t*
ED1  |Exposure Duration (Age 0-2) 1 years (3), USEPA, 2005, 2011 [DAevent =FA x Kp x Cwx CF x [teventi(1+8) +
ED?  |Exposure Duration (Age 2 - 6) 1 years (3). USEPA, 2005, 2011 2x v +(1+ 38 + 3B2)(1487)
8w |BodyWeight 15 kg USEPA, 2014
AT-C |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|averaging Time (Non-Cancen) 730 days USEPA, 2014

Notes:

1 - Professional judgment

2- Assume two days a week in warm weather months for RME and one days a week for CTE

3- Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the rmutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 8285 610, Decerrber
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2011: Expasure Factors Handbaok: 2011 Edition. EPA/BO0R-090/052F , Tables 3-5 and 16-108

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 48.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SEDIMENT
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Current/Future
Medium:  Sediment
[Exposure Medium_Sedment
Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationalef Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child Baghurst Drive Site CS  [Chemical concentration in sediment Max or 95% UCL mglkg USEPA, 2002 Intake (mg/kg/day) =
RS [Ingestion Rate 80 mg/day USEPA, 2017
RBA  |Relative Bioavailabity Cherical Specific [ unitiess ) CsXRBAXIRS X CF3 x FI X EE X ED
CF3  |Conversion Factor 3 1.0E-06 kg/mg = B x AT
I |Fraction Ingested 1 unitless -
EF  |Exposure Frequency 2% dayslyear )
ED1  [Exposure Duration (Age 0-2) 1 years (3), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 2-6) 1 years (3), USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N_|Averaging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Recreational User Child Baghurst Drive Site CS  [chemical concentration in sediment | Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mgfkg/day) =
CF3  |Conversion Factor 3 1.0E-06 kg/mg =
SA  |Skin Surface Available for Contact 2373 cm2 USEPA, 2014 CS X CF3 x A x SSAF x DABS x EV X EF X ED
SSAF  |Sol to Skin Adherence Factor 004 mglem2Jevent USEPA, 2004 BW x AT
DABS  |Absorption Factor Cherical Specific unitless USEPA, 2004
Ev  [EventsFrequency 1 eventsfday USEPA, 2004
EF  |Exposure Frequency % daysiyear [}
ED1  [Exposure Duration (Age 0-2) 1 years (3), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 2-6) 1 years (3), USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|averaging Time (Non-Cancer) 730 days USEPA, 2014

Notes:
1 - Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals
2. Professional judgment. Assume two days a week in warm weather months for RME and one day a week for CTE

3 Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chermicals. For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005).
Sources:

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Lirmits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December

USEPA, 2004; Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/39/005.

USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Table 16-108

USEPA, 2012: Compilation and Review of Data on Relative Bioavaiabilty of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120

USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/600/R-17/384F




[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium:_Surface/Subsurface Soil

TABLE 49.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult Baghurst Drive Site CS  [Chemical concentration in soil Max or 95% UCL mgrkg USEPA, 2002 Intake (ma/kg/day) =
RS |ingestion Rate 30 mgiday USEPA, 2017
RBA  |Relative Bioavailabilty Chemical Specific unitless (1 Csx RBAXIRS X CF3 x FI x FF X FD
CF3  |Conversion Factor 3 1.0E-06 kgimg BW x AT
FI- [Fraction Ingested 1 unitless
EF  [Exposure Frequency 2% dayslyear @
ED1  |Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 5 years (3), USEPA, 2005, 2011
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 2555 days USEPA, 2014
Dermal Recreational User Adult Baghurst Drive Site CS  |Chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mg/kgiday) =
CF3  [Conversion Factor 3 1.0E:06 kgimg =
SA  |Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 CS x CF3 x SA X SSAF x DABS x EV X EEXED
SSAF  [Soil to Skin Adherence Factor 0.01 mgfcm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  |Events Frequency 1 eventsfday USEPA, 2004
EF [Exposure Frequency 26 daysfyear 2)
ED1  |Exposure Duration (Age 6 - 16) 2 years (3), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 5 years (3), USEPA, 2005, 2011
BW  |Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 2555 days USEPA, 2014

Notes:

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012} and 1 for all other chemicals.
2- Assumes two days a week in warm weather months for RME and one days a week for CTE

3- Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/99/005.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Table 16-108
USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/600/R-17/384F .




cenario Timeframe: Future

fedium: Surface SolVSubsurtace Soil
xposure Medium:_Alr

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE 4.10.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

Exposure Route

Receptor Population

Receptor Age

Exposure Paint

Parameter

Parameter Definition

Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Adult Baghurst Drive Site cA  |chemical concentration in air Calculated mgim3 USEPA, 20022 Exposure Concentration (mg/m’) =
€5 |chemical concentration in sail Max or 95% UCL mofkg USEPA, 20020
ET  |Exposure Time 2 hoursiday O] CAXETXEFXED
EF  |Exposure Frequency 2% daysiyear a AT 24 hours/day
ED1  |Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) El years (2), USEPA, 2005, 2011
AT-C  |averaging Time (Cancen 25,550 days USEPA, 1989 CA = (1/PEF + IVF) X Cs
AT-N  |averaging Time (Non-Cancer) 2555 days USEPA, 1989
PEF  [Particuiate Emission Factor 3.23E409 markg USEPA, 2019 PEF = Q/Cuna L}:._
VF  |Volatilization Factor Chemical-specific markg USEPA, 20022 E 0,036 x (1 = V) x (U /U)* X F(x)
Q@C  [inverse of mean concentration at 8736898 /m2-s per USEPA, 2019
center of source kg3
Ut [Equivalent threshold of wind velocty at 7m 1132 misec USEPA, 2019
Um  [Mean annual wind speed 429 misec USEPA, 2019
v [Fraction of vegetative cover 05 unitiess USEPA, 2019
(o |Function dependent of Un/ut 009918 unitiess USEPA., 2019
Notes:

1

Assumes two days a week in warm weather months for RME and one days a week for CTE

2-Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adult recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Val 1: Human Health Evaluation Manual, Part A. USEPA/S40/1-86/060

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 20020: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/600R-090/052F, Table 16-108

USEPA, 2019 USEPA Regional Screening Level Calculator at hitp://epa-prgs.oml goviegi-binichenicals/csl_search. Values are for Philadeiphia, PA.




[Scenario Timeframe: Current/Future

Medium:  Surface Water
[Exposure Medium_Surface Water

TABLE4.11.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SURFACE WATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Raute Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Recreational User Adult Baghurst Drive Site cwW  |cChemical Concentration in Water Max or 85% UCL uglL USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
cR  [contactRate 0.021 Uhour USEPA, 2011
cF  |conversion factor 0.001 myfug =
ET  [Exposure Time 2 hours/event 1) CWx CF x CRX ETx EF X ED
EF Exposure Frequency 26 eventsfyear (1) BWx AT
ED1  |Exposure Duration (Age 6 - 16) 2 years (2). USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 5 years (2). USEPA, 2005, 2011
B |Body Weight 80 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__JAveraging Time (Non-Cancer) 2,555 days USEPA, 2014
Dermal Recreational User Adult Baghurst Drive Site Dhevent |Absorbed dose per event Calculated | mofemd-event USEPA, 2004 Derrally Absorbed Dose (mofkgfday) =
Cw  |Chemical Cancentration in Water Max or 85% UCL mgfkg USEPA, 20022
Fa [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 ey £
CF  |Conversion factor 0.001 Liem® == BW x AT
Kp Permeability coefficient Chemical Specific cm/r USEPA, 2004
© |egtime Chemical Specific | hrfevent USEPA, 2004 For inorganics
t+ [Time it takes to reach steady state Chemical Specific | hrfevent USEPA, 2004 DAevent = Kp x CWx CF x tevent
tevent |Duration of event 2 hrfevent 0}
B Bunge model constant Chemical Specific unitless USEPA, 2004 For organics if tevent <= t*
SA Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 [DAevent= 2 x FA x Kp x Cw x CF x sqrtf(6 x t x tevent)/z]
eV |Event Frequency 1 eventsfday [0l
EF  [Exposure Frequency 2 daysiyear U] For orgarics if tevernt > t*
ED1  |Exposure Duration (Age 6 - 18) 2 years (2). USEPA, 2005, 2011 |DAevent =FA x Kp x Cw x CF x [tevent/(1+8) +
ED2  |Exposure Duration (Age 16 - 26) 5 years (2). USEPA, 2005, 2011
8w |BodyWeight 80 kg USEPA, 2014 2x v +(1+38 + 3B2)(1+48)
AT-C |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|averaging Time (Non-Cancen) 2,555 days USEPA, 2014

Notes:

1 - Professional judgment. Assume two days a week in warm weather manths for RME and ane day a week for CTE

2 Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic cherricals. For cherricals that act via the mutagenic mode of action, atult recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 8285 6-10, Decerrber.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005
USEPA, 2011: Exposure Factors Handbaok 2011 Edition. EPA/BO0R-090/052F , Tables 3-5 and 16-108
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120




TABLE 4.12.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SEDIMENT
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Current/Future

Medium:  Sediment
[Exposure Medium_Sedment

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult Baghurst Drive Site cs Chemical concentration in sediment Max or 95% UCL malka USEPA, 2002 Intake (mgfkg/day) =
IR-S  [Ingestion Rate 30 mg/day USEPA, 2017
RBA  [Relative Bioavailability Chemical Specific unitiess [0} CsXRBAXIRS X CF3 x FI X EE X ED
CF3  |Conversion Factor 3 1.0E-06 kg/mg = B x AT
I |Fraction Ingested 1 unitless -
EF  |Exposure Frequency 2% dayslyear @
ED1  |Exposure Duration (Age 6- 16) 10 years (3), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2011
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N_|Averaging Time (Non-Cancer) 7300 days USEPA, 2014
Dermal Recreational User Adult Baghurst Drive Site CS  [Chemical concentration in sediment | Max or 95% UCL makg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 1.0E-06 kgimg =
SA  |Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 CSXCE SSAF X DABSx BV EF X ED
SSAF  [Soilto Skin Adherence Factor 0.07 mglcm2fevent USEPA, 2004 BW x AT
DABS | Absorption Factor Chemical Specific unitless USEPA, 2004
Ev  |EventsFrequency 1 eventsfday USEPA, 2004
EF Exposure Frequency 26 daysiyear 2
ED1  |Exposure Duration (Age 6- 16) 10 years (3), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2011
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 7,300 days USEPA, 2014

Notes:
1 - Avalue of 0.6 wil be used for arsenic (USEPA, 2012) and 1 for all other chemicals
2 Professional judgment. Assume two days a week in warm weather months for RME and one day a week for CTE

3 - Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chericals. For chermicals that act via the mutagenic mode of action, adul recreational users will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).
Sources:
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December
USEPA, 2004; Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/S00R-090/052F

USEPA, 2012: Compilation and Review of Data on Relative Bioav ailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113.

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/B00/R- 17/384F




[Scenario Timeframe: Future
Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS

TABLE 4.13.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion [Construction Workers Adult Baghurst Drive Site €S |Chemical concentration in soil Max or 95% UCL matkg USEPA, 2002a Intake (mg/kgiday) =
RS |ingestion Rate 165 m/day o)
RBA  |Relative Bioavailabilty Chernical Specific unitless (2 Cs xRBAXIRS x CF3x FI x FF x ED
CF3  [Conversion Factor 3 1.0E-06 ka/mg 2= BW x AT
FI [Fraction Ingested 1 unitless USEPA, 20020
EF  |Exposure Frequency 125 dayshyear (1
ED  |Exposure Duration 1 years 0
BW  [Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N |Averaging Time (Non-Cancer) 365 days USEPA, 2014
Dermal Construction Workers Adult Baghurst Drive Site CS  |Chemical concentration in soil Max or 95% UCL mghkg USEPA, 2002a Dermally Absorbed Dose (m/kg/day) =
CF3  [Conversion Factor 3 1.0E-06 kgimg -
SA  [Skin Surface Available for Contact 3527 cm2 USEPA, 2014 CS X CF3x SA X SSAF x DABS X EV x EF X ED
SSAF  [Soil to Skin Adherence Factor 01 mafcm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV  [Events Frequency 1 eventsiday USEPA, 2004
EF  |Exposure Frequency 125 dayshyear €]
ED  |Exposure Duration 1 years [©]
BwW  [Body weight 20 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014
AT |Averaging Time (Non-Cancer) 365 days USEPA, 2014

Notes:

1- Professional judgment. For some factors, CTE is assumed to be 50 percent of RME
2 Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A,
USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.




Jcenana Timeframe: Future
IMedium: Surface SoilGubsurface Soil

[Exposure Medium A

TAELE4. 14 CTE
JAILY INTAKE CALCULATIONS

VALLIES USED FC

SOILS TO AR

S TRUCTION WORKERS
COUNTY, PENNSYLVANIA

EXPOSURES

CENTRAL TEMDENC
BAGHURST DRIVE SITE, HARLEYSVILLE, MONT GOERY

Exposurs Route Receptor Papulation | Receptar Age Exposure Poirt Parameter Parameter Definition Vialue Units Intske Equation/
Cocle Model Name
Inhalation Construction Workers Adult Baghurst Drive Site cA Chemical concentrabion in air Calculatad mgfmid USERS, 20022 Exposure Concentration (ma/r
cs  |Chemical cancentration in soil Max or 5% LCL mgkg USERA, 20020
ET  |Expesure Time 3 foursiay o A < ET % EF
£ |Exposure Frequency 125 dayshear 0] AT x 24 hoursiday
ED Exposure Duration years [t
AT-C |averaging Time (Cancer) 25,550 days SEPA, 2014 CA = (IPEF + 1IVF)x Cs
ATN - |averaging Time (Non-Cancer) 385 deys USEPA, 2014
PEF  |Particulate Emission Factor 1405406 makg USEPA, 20022
VF [vetatization Factr Chemical-specific milkg USEPA. 20022
QT [inverse of mean concentration st 1431 pim2 per USEPA, 20022
er of source kgind

Ne
1 - Professional judgment. For some factors, CTE is assumed to be 50 percent of RME

Sources:
20025 Supplemertal Guidance for Develaping Soil Screering Levels for Superiund Sites
zard

. 20026 Cleviating Upper Confidence Limits for Exposure Point Concentrations at F

USEPA, 2

OSWER 8355 4-24
#aste Sites. CSWER 8205 B-10, Decerrber.

ous

2014: Human Hezkth Evaluation Manual, Supslemental Guidance: Update of Standard Defaul: Exposure Factors, OSWER 9200.1-120.




[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

TABLE 4.15.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - FARMER - CHILD - SOILS
BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Farmer Child Baghurst Drive Site €S [Chernical concentration in soi Max or 95% UCL mghkg USEPA, 2002 Intake (ma/kg/day) =
IR-S  |ingestion Rate 80 mafday USEPA, 2017
RBA  [|Relative Bioavailabilty Chenical Specific unitless USEPA, 1989 CsxRBAXIRS x CE3x Fl x EE X ED
CF3  |conversion Factor 3 1.0E-06 kgimg = BW x AT
I [Fraction Ingested 1 unitless USEPA, 1993
EF  |Exposure Frequency 234 dayslyear USEPA, 1993
ED1  |Exposure Duration (Age 0-2) 1 years (1), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2-6) 1 years (1), USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Farmer Child Baghurst Drive Site cs  [cherical concentration in soi Max or 95% UCL mghkg USEPA, 2002 Dermally Absorbed Dose (m/ka/day) =
CF3 |conversion Factor 3 1E-06 kgimg =
SA |k Surface Available for Contact 2373 cm2 USEPA, 2014 CS X CF3 x SAX SSAF x DABS xEV x EFX ED
SSAF  [Soi to Skin Adherence Factor 004 mglcm2levent USEPA, 2004 BW x AT
DABS  |Absorption Factor Chenical Specific unitless USEPA, 2004
£V |Events Frequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 234 daysiyear USEPA, 1993
ED1  |Exposure Duration (Age 0-2) 1 years (1), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2- 6) 1 years (1), USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__[averaging Time (Non-Cancer) 730 days USEPA, 2014

Notes:

1 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibiity from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December,
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/99/005,
USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/600R-090/052F, Tables 5-1 and 16-108

USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPABO0/R-17/384F




TABLE 4.16.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDEN CY EXPOSURES - FARMER - CHILD - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenarlo Timeframe: Future
ledium: Surface Soil/Subsurface Soil
xposure Medium: Alr
Exposure Route | Receptor Population |  Receptor Age Exposure Point Parameter Parameter Defiition Value units Rationale/ Intake Equation’
Code Reference Model Name
Inhalation Farmer Child Baghurst Drive Site CA |Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
s |chemical concentration in soil Maxor95% UCL | mojg USEPA, 20020
=g Exposure Time 24 hoursfday USEPA, 2014 AXET X EF X El
EF  |Exposure Frequency 234 daysiyear USEPA, 1993 ATx 24 hours/day
ED1  [Exposure Duration (Age0-2) 1 years (1), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 2-6) 1 years (1), USEPA, 2005, 2011
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014 CA = (1/PEF + IMF) X Cs
AN |averaging Time (Non-Cancen) 730 days USEPA, 2014
PEF  [Particulate Emission Factor 3286409 m3kg USEPA, 2019 . 3600 sec/
VF  |votatiization Factor Chemicaspecific | makg USEPA, 20023 PEF = Q/Cwind X 5036 x (L — V) = (U,
@c Inverse of mean concentration at 87.36898 9/m2-s per USEPA, 2018
[center of source: kg/m3
Ut [Equivalentthreshoid of wind velociy at 7m 132 misec USEPA, 2019
um [Mean annual wind speed 429 m/sec USEPA, 2019
v |Fraction of vegetative cover 05 unitiess USEPA, 2018
F(x) |Function dependent of Um/ut 009918 unitiess USEPA, 2019

Notes:
1

Children wil be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic made of action, residential children will be evaluated s twa age groups, 0 - 2 years and 2 - 6 years in accardance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 20022: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 20020 Calculating Upper Confidence Limits for Expostre Point Concentrations at Hazardous Waste Sites. OSWER 9265 6-10, December.

USEPA, 2011 Exposure Factors Handoook: 2011 Edition. EPA/600R-090/052F, Table 16-108

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Defaut Exposure Factors. OSWER 9200.1-120

USEPA, 2019 USEPA Regional Screening Level Calculator at hitp:/epa-prgs oml govicgi-binchemicals/cs_search. Values are for Philadeiphia, PA




TABLE 4.17.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - FARMER - CHILD - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Future
IMedium: Groundvwater

Exposure Mediurm Groundwater

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Farmer Child Baghurst Drive Site CGW  [Chernical Concentration in Groundwater | Max or 95% UCL ma/ky USEPA, 2014a | Chronic Daily Intake (CDI) (mgfkg/day) =
cF  |conversion Factor 0.001 mfug =
IR-GW  [Ingestion Rate of Groundwater 048 Uday USEPA, 2011 COW x CF X IR-GWx EF xED
EF  [Exposure Frequency 234 dayshyear USEPA, 1993 BWxAT
ED1  |Exposure Duration (Age 0-2) 1 vears  |(1), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 2-6) 1 years  |(1), USERA, 2005, 2011
BW  [Bady Weight 15 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Farmer Child Baghurst Drive Site Daevent |Dermally Absorbed Dose per Event Calculated mg/crm2-event USEPA, 2004 Dermally Absorbed Dose (mkgiday) =
Cw  |Chemical Concentration in Groundwater | Max or 95% UCL. mg/ky USEPA, 20142
Fa  |Fraction Absorbed Chemical Specific [ unitless USEPA, 2004 DAevent xEV x EF xED x SA
cF  [conversion factor 0.001 Lerr® 0 BWx AT
Kp  |Permeailty coefficient Chemical Specific emihr USEPA, 2004
t |Lagtime Chemical Specific | hrievent USEPA, 2004 |Farinorganics
t+ |Time it takes to reach steady state Chemical Specific | hrievent USEPA, 2004 |DAevent = Kp x CWx CF x tevent
tevent  |Duration of event 037 hrfevent USEPA, 2011
B |Bunge model constant Chemical Specific [ unitless USEPA, 2004 [For organics if tevent <=*
SA Skin Surface Available for Contact 6,365 cm2 USEPA, 2014b DAevent= 2 x FA x Kp x Cw x CF x sqrt[(B x © x tevent)/x]
EV  [Event Frequency 1 eventsiday USEPA, 2004
EF  [Exposure Frequency 234 dayshyear USEPA, 1883 [For organics if tevent >
ED1  [Exposure Duration (Age 0-2) 1 vears  |(1), USEPA, 2005, 2011|DAevent =FA x Kp x Cwx CF  [tevent/(1+B) +
ED2 Exposure Duration (Age 2 - B) 1 years. (1), USEPA, 2005, 2011 2xt+(1 + 3B+ 3B (1489
BW  [Body Weight 15 ky USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014h
AT-N__[averaging Time (Non-Cancer) 730 days USEPA, 2014b

Notes

1~ Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptivilty fram Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure

USEPA, 2002: Calculating Upper Canfidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, Decerber

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/89/005

USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/BODR-090/052F . Tables 3-19, 1629, and 16-108

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 8283 1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120



[Scenario Timeframe: Future
Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

TABLE 4.18.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - FARM WORKERS - SOIL
BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Farmer Adult Baghurst Drive Site €S [Chemical concentration in soil Max or 95% UCL mghkg USEPA. 2002 Intake (mg/kg/day) =
IR-S  |ingestion Rate 165 mafday 1
RBA  [|Relative Bioavailabilty Cheical Specific unitless 2 CsxRBAXIRS x CE3x Fl x EE X ED
CF3 |conversion Factor 3 10E-06 kgimg 2 BW x AT
I [Fraction Ingested 1 unitless USEPA, 1993
EF  |Exposure Frequency 234 dayslyear USEPA, 1993
ED1  |Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2014
BW  [Body Weight 80 kg USEPA, 2014
AT-C |Averaging Time (Cancer) 25,550 days USEPA, 2014
ATN  [averaging Time (Non-Cancer) 3650 days USEPA, 2014
Dermal Farmer Adult Baghurst Drive Site Cs  [Chernical concentration in sol Max or 95% UCL mgikg USEPA, 2002 Dermally Absorbed Dose (m/ka/day) =
cF3  |conversion Factor 3 10E-06 kgimg -~
SA  |Skin Surface Available for Contact 3527 cm2 USEPA, 2004 CS X CF3 x SAX SSAF x DABS xEV x EFX ED
SSAF  [Soi to Skin Adherence Factor 01 mglcm2levent USEPA, 2004 BW x AT
DABS  |Absorption Factor Chenical Specific unitless USEPA, 2004
£V [Events Frequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 234 daysiyear USEPA, 1993
ED1  |Exposure Duration (Age 6 - 16) 10 years (3), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (3), USEPA, 2005, 2014
BW  [Body Weight 80 kg USEPA, 2014
AT-C |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__[Averaging Time (Non-Cancer) 3650 days USEPA, 2014

Notes:

1 - Professional judgment. For some factors, CTE is assumed to be 50 percent of RME

2- Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for all other chemicals

3- Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Eary-Lite Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/600R-090/052F, Table 5-1 and 16-3

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/B00/R-17/384F




TABLE 4.19.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - FARM WORKERS - SOIL TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[scenania Timetrame: Future
Medium: Surface SoivSubsurface Sail

Exposure Medium:_Air

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Cae Reference Model Name
Inhalation Famer Adult Baghurst Drive Site CA  |chemical concentration in air Calculated mg/m3 USEPA, 20022 Exposure Concentration (mg/m®) =
cs  |chemical concentration in soil Max or 95% UCL markg USEPA, 20020
ET  [Exposure Time 8 hours/iay USEPA, 2014 CAXETXEFXED
EF Exposure Frequency 234 daysiyear USEPA, 1993 AT x 24 hours/day
ED1  [Exposure Duration (Age 6 - 16) 0 years  |(1), USEPA, 2005, 2014;
ED2  |Exposure Duration (Age 16 - 26) 10 years  |(1).USEPA, 2005, 2014,
AT |averaging Time (Cancen) 25,550 days USEPA, 2014 CA = (1/PEF + IVF)x Cs
ATN |averaging Time (Non-Cancer) 3,650 days USEPA, 2014

3600 sec/hr

pEF  [particuiate Emission Factor 3236409 m3nkg USEPA, 2018 PEF = 0/Cunt X 5 5t ‘
VF  |voRtization Factor Chemical-specific mafkg USEPA, 20022 . VX m

Qe |inverse of mean concentration at 67.36898 gim2-s per USERA, 2019

center of source kg3

Fo  [sispersion comection factor 1 uniiess USEPA, 2002

Ut [Equvatent threshold of wing vetocity at 7m 132 misec USEPA, 2019

um  |Mean annual wind speea 429 misec USEPA, 2019

v [Fraction of vegetative cover 05 uniiess USERA, 2019

£ JFunction dependent of Um/ut 009918 unitess UsERA 201

Notes

1~ Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasanable Maximum Exposure

USEPA, 20023 Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 20020:Calc ulating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120

USEPA, 2019 USEPA Regional Screening Level Calcuiator at http:f/epa-prgs. oml goviegh-binvchemicals/csi_search. Values are for Philadelphia, PA



[Scenario Timeframe: Future
Medium: Grounduwater
[Exposure Medium:_Groundwater

TABLE 4.20.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - FARMERS - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Urits Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Farmer Adult Baghurst Drive Site CGW  [Chemical Concertration in Groundwater | 85% UCL or Max uglL USEPA, 2014a Chronic Daily Intake (CDI) (mgfkafday) =
CF  [Conversion Factor 0.001 mglug i
IR-GW  [Ingestion Rate of Groundwater 12 Uday USEPA, 2011 COWx CF xIR-GW x EF xED
EF  [Exposure Frequency 234 daysiyear USEPA, 1893 BWxAT
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (1), USEPA, 2005, 2014
B |BodyWeight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014b
AT-N_|Averaging Time (Non-Cancer) 7300 days USEPA, 2014
Dermal Farmer Adult Baghurst Drive Site DAevent |Dermally Absorbed Dose per Event Calculated mgfcm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
Cw  |Chemical Concentration in Groundwater | Max or 85% UCL. ugll USEPA, 20142
Fa  [Fraction Absorbed Chemical Specific [ unitless USEPA, 2004 DAeventx EVx EF x EDx SA
CF  |Conversion factor 0001 vem® W BWxAT
Ko |Permeatility coefficient Chemical Specific crmihr USEPA, 2004
T Lag time Chemical Specific hrievent USEPA, 2004 For inorganics
t+ [Timeittakes to reach steady state Chemical Specific [ hrfevent USEPA, 2004 DAevent = Kpx CW x CF  tevent
tevent  |Duration of event 025 hrievent USEPA, 2011
B |Bunge model constant Chemical Specific [ unitless USEPA, 2004 For arganics i tevent <= t*
SA Skin Surface Available for Contact 18,852 cm2 USEPA, 2014b [DAevent= 2 x FA x Kp x Cw x CF x sqrt[(B x © x tevent)/z]
EV  |EventFrequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 234 daysiyear USEPA, 1893
ED!  |Exposure Duration (Age 6 - 18) 0 years (1), USEPA, 2005, 2014 |DAevent =FA x Kp x Ow x CF x [tevent/(148) +
ED2  |Exposure Duration (Age 16 - 26) 10 years (1), USEPA, 2005, 2014
B |BodyWeight 80 kg USEPA, 20140 2x (1 + 38 + IBY(1+87)
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 7,300 days USEPA, 2014b

Notes:

1 - Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
USEPA, 2002: Caleulating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/29/005

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 8283.1-42
USEPA, 2014h: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factars. OSWER 8200.1-120.




[Scenario Timeframe: Future
Medium: Groundwater
[Exposure Medum:_Air

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE4.21CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE - FARMERS - INHALATION OF VOLATILES FROM GROUNDWATER

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definiion Value Units Rationalef Intake Equation/
Code Reference Model Name
Inhalation Farmer Adut Baghurst Diive Site CA  |chernical concentration in air Calculated mim3 USEPA, 1991 Exposure Concentration (mg/m’) =
GW  [Chemical concentration in water 95% UCL or Max uglt USEPA, 20142
CF  |conversion Factor 0.001 mafug - CAXETXEFXED
ET  [Exposure Time 2 hours/day USEPA, 2014b ATx 24 hours/day
EF  [Exposure Frequency 234 daysiyear USEPA, 1993
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014b) CA=CW X CFxVF
ED2  [Exposure Duration (Age 16 - 26) 10 years (1), USEPA, 2005, 2014b)
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 2014b
AN |Averaging Time (Non-Cancer) 7.300 days USEPA, 2014b
VE_volatilzation Factor 0.5 Lim3 USEPA, 1991

Notes:

1~ Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7 - 16 years and 16.- 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005).
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Part B: Development of Risk-based Preliminary Remediation Goals. OSWER Directive 9285 7-01B.

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9283.1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.




[Scenario Timeframe: Future

JMedium: Groundwater

Exposure Mediurm Groundwater

TABLE 422 CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURE - FARMERS - GROUNDWATER USED FOR IRRIGATION
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Notes:

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Cade Reference Model Name
Ingestion Farmer Adult Baghurst Drive Site CGW  [Chemical Concentration in Groundwater | 85% UCL or Max ugll USEPA, 2014a Chraric Daily Intake (COI) (mg/kg/day) =
CF Conversion Factor 0.001 mafug -
IRGW  [Ingestion Rate of Groundwater 005 Liday U] COW x CF x IR-GW x EF x ED
EF  [Exposure Frequency 60 daysiyear 0] BWxAT
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014
ED2  |Exposure Duration (Age 16 - 26) 10 years (1), USEPA, 2005, 2014
B [Body Weight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|averaging Time (Non-Cancer) 7.300 days USEPA, 2014b
Dermal Farmer Adult Baghurst Drive Site DAevent |Dermally Absorbed Dose per Event Calculated mgfcm2-event USEPA, 2004 Dermally Absorbed Dose (mgfkg/day) =
Cw  |Chemical Concentration in Groundwater | Max or 85% UCL. ugll USEPA, 2002 Dhevent x EV x EF x EDx SA
Fa  [Fraction Absorbed Chemical Specific [ unitiess USEPA, 2004 BWxAT
CF  |Conversion factor 0.001 Liem® L
Kp Permeability coefficient Chemical Specific cmihr USEPA, 2004 Forinorganics
t |Lagtime Chemical Specific [ hrievent USEPA, 2004 DiAevent = Kp x CW x CF x tevent
t+ |Time ittakes to reach steady state Chemical Specific [ hrievent USEPA, 2004
tevent  |Duration of event 1 hrievent o For organics if tevent <=t
B [Bunge model constant Chemical Specific [ unitiess USEPA, 2004 DAevent=2 xFA x Kp x Ow x CF x Sqr{(8 x v teventys]
SA |Skin Surface Available for Contact 3,527 em2 USEPA, 2014
EV  [Event Frequency 1 eventsiday USEPA, 2004
EF Exposure Frequency 60 daysfyear (1) For organics if tevent > t*
ED1  |Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 2005, 2014
ED?  |Exposure Duration (Age 16 - 26) 10 years (1), USEPA, 2005, 2014 [DAevent =FA x Kp x Cwx CF x [tevent/(1+8) +
BW Body Weight 80 kg USEPA, 2014b 2xt+(1 + 38 +3BY/(1+89)
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 20140
AT-N_Javeraging Time (Non-Cancer) 7.300 days USEPA, 2014b

1 - Professional judgment. Assumes exposed for three days a week. 20 weeks a year (May through September) for one hours a day.

Sources:

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/88/005
USEPA, 2014a: Determining Groundwater Exposure Paint Concentrations. OSWER 9283.1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 8200.1-120




TABLE 423.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENC:

fScenario Timeframe: CumentiFuture
ladium Groundwater
Medium_Air

o5

EXPOSURES - FARMERS - INHALATION OF WOLATILES FROM GROUNDWATER USED FOR IRRIGATION
LOWER DARSY CREEK AREA, PENNSTLVANIA

Exposure Rouls Receptor Popuiation Receptor Age Perameter Parameter Definiion walie Units Rationzle/ Intake Equation/
Coas Reference Modsl Name
Inhalation Farmer Adult Baghurst Drive Site CA Cherical concentratan in air Calculated mgim3 UF. 2008 Exposurs Concentration {mgim®] =

O [Chemical concentraton in water M or 95% LCL gl USEP#, 2014a

CF Conversion Factar 000 malug CAxETxEFxED
ET Exposure Time 1 hoursiday [4} AT x 24 hoursicieay
EF  [Exposurs Fraquancy 60 dayelyear oy

ED1  |Exposurs Curation iAge 6. 16) 10 years (1), USEP4, 2005, 2014

ED2  [Exposure Curation {Age 16- 26) 10 yesrs (1), USEP#, 2005, 2014)

AT.C [Averaging Time (Cancer) days USEP#A, 20140

ATN__ [Averaging Time (Nan-Cancer) days USEPA, 2014b

Notes:
1- Professionsl [udgrent. Assumes exposed for three Gays awsek. 20 viesks aysar (May Hrough Septamber forons hours a day
2- USEPA on, Table 16-103,

USEPA, 2074e Determining Groundwater Exposure Paint Concentrations. OSWER 9283142

USEPA, 20140 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default

111, Exposure Factors Handbook 2011 E;

92001-120

posurs Factors OV

UF, 2009, Letter from Stephen Robens, PhiD o Ligia Mora-Applegate, Methadalogy for the Development of Irigation Weler Risk-Based Criteria. January 14




[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium: Surface/Subsurface Soil

TABLE 4.24.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS

BAGHURST DRIVE SITE, HARLEY SVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Resident Child Baghurst Drive Site €S [Chernical concentration in soi Max or 95% UCL mghkg USEPA, 2002 Intake (ma/kg/day) =
IR-S  |ingestion Rate 80 mafday USEPA, 2017
RBA Relative Bioavailability Chemical Specific unitless (&) CsxRBAXIRSx CF3x FI x EF xED
CF3  |conversion Factor 3 1.0E-06 kgimg = BW x AT
I [Fraction Ingested 1 unitless USEPA, 1993
EF Exposure Frequency 234 dayshyear USEPA, 1993
ED1  |Exposure Duration (Age 0-2) 1 years (2), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2-6) 1 years (2), USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Resident Child Baghurst Drive Site cs  [cherical concentration in soi Max or 95% UCL mghkg USEPA, 2002 Dermally Absorbed Dose (m/ka/day) =
CF3  |Conversion Factor 3 1E-06 kg/mg 2
SA |k Surface Available for Contact 2373 cm2 USEPA, 2014 CS X CF3 x SAX SSAF x DABS xEV x EFX ED
SSAF  [Soi to Skin Adherence Factor 004 mglcm2levent USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
£V |Events Frequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 234 daysiyear USEPA, 1993
ED1  |Exposure Duration (Age 0- 2) 1 years (2), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 2- 6) 1 years (2), USEPA, 2005, 2011
BW  |Body Weight 15 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__[averaging Time (Non-Cancer) 730 days USEPA, 2014

Notes:

1+ Avalue of 0.6 will be used for arsenic (USEPA, 2012) and 1 for ll other chemicals
2- Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibiity from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989 Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, December.
USEPA, 2004 Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005

USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/600R-090/052F, Tables 5-1 and 16-108

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113
USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/600/R-17/384F




TABLE 4.25.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenano Timeframe: Future
fedium: Surface Soil/Subsurface Soil
xposure Medium:_Alr
Exposure Route | Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Resident child Baghurst Drive Site CA  [chemical concentration in air Calculated mgim3 USEPA, 20022 Exposure Concentration (mg/m’) =

€5 |chemical concentration in sail Max or 95% UCL mofkg USEPA, 20020

ET  |Exposure Time 24 hoursiday USEPA, 2014 CAXETXEFXED

EF  |Exposure Frequency 234 daysiyear USEPA, 1993 AT 24 hours/day
ED1  |Exposure Duration (Age 0-2) 1 years (1), USEPA, 2005, 2011

ED2  |Exposure Duration (Age 2-6) 1 years (1), USEPA, 2005, 2011
AT-C  |averaging Time (Cancen 25,550 days USEPA, 2014 CA = (1/PEF + IVF) X Cs
AT-N  |averaging Time (Non-Cancer) 730 days USEPA, 2014

PEF  [Particuiate Emission Factor 3.23E409 makg USEPA, 2018 PEF = Q/Coma x #
VF  |Volatilization Factor Chemical-specific markg USEPA, 20022 0.036 x (1 = V) x (Up/U:)* x F(x)
Q@C  [inverse of mean concentration at 8736898 /m2-s per USEPA, 2019
center of source kg3

Ut [Equivalent threshold of wind velocty at 7m 1132 misec USEPA, 2019

Um  [Mean annual wind speed 429 misec USEPA, 2019

v [Fraction of vegetative cover 05 unitiess USEPA, 2019

(o |Function dependent of Un/ut 009918 unitiess USEPA., 2019

Notes:

1 - Chiren will be evaluated as ane age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accardance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 20022: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 20020 Calculating Upper Confidence Limits for Expostre Point Concentrations at Hazardous Waste Sites. OSWER 9265 6-10, December.

USEPA, 2011 Exposure Factors Handoook: 2011 Edition. EPA/600R-090/052F, Table 16-108

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Defaut Exposure Factors. OSWER 9200.1-120

USEPA, 2019 USEPA Regional Screening Level Calculator at hitp:/epa-prgs oml govicgi-binchemicals/cs_search. Values are for Philadeiphia, PA




TABLE 4.26.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenario Timeframe: Future
IMedium: Groundvwater

Exposure Mediurm Groundwater

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Child Baghurst Drive Site CGW  [Chernical Concentration in Groundwater | Max or 95% UCL ma/ky USEPA, 2014a | Chronic Daily Intake (CDI) (mgfkg/day) =
cF  |conversion Factor 0.001 mfug =
IR-GW  [Ingestion Rate of Groundwater 048 Uday USEPA, 2011 COW x CF X IR-GWx EF xED
EF  [Exposure Frequency 234 dayshyear USEPA, 1993 BWxAT
ED1  |Exposure Duration (Age 0-2) 1 vears  |(1), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 2-6) 1 years  |(1), USERA, 2005, 2011
BW  [Bady Weight 15 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 730 days USEPA, 2014
Dermal Residents Child Baghurst Drive Site Daevent |Dermally Absorbed Dose per Event Calculated mg/crm2-event USEPA, 2004 Dermally Absorbed Dose (mkgiday) =
Cw  |Chemical Concentration in Groundwater | Max or 95% UCL. gl USEPA, 20142
Fa  |Fraction Absorbed Chemical Specific [ unitless USEPA, 2004 DAevent xEV x EF xED x SA
cF  [conversion factor 0.001 Lerr® 0 BWx AT
Kp  |Permeailty coefficient Chemical Specific emihr USEPA, 2004
t |Lagtime Chemical Specific | hrievent USEPA, 2004 |Farinorganics
t+ |Time it takes to reach steady state Chemical Specific | hrievent USEPA, 2004 |DAevent = Kp x CWx CF x tevent
tevent  |Duration of event 037 hrfevent USEPA, 2011
B |Bunge model constant Chemical Specific [ unitless USEPA, 2004 [For organics if tevent <=*
SA Skin Surface Available for Contact 6,365 cm2 USEPA, 2014b DAevent= 2 x FA x Kp x Cw x CF x sqrt[(B x © x tevent)/x]
EV  [Event Frequency 1 eventsiday USEPA, 2004
EF  [Exposure Frequency 234 dayshyear USEPA, 1883 [For organics if tevent >
ED1  [Exposure Duration (Age 0-2) 1 vears  |(1), USEPA, 2005, 2011|DAevent =FA x Kp x Cwx CF  [tevent/(1+B) +
ED2 Exposure Duration (Age 2 - B) 1 years. (1), USEPA, 2005, 2011 2xt+(1 + 3B+ 3B (1489
BW  [Body Weight 15 ky USEPA, 2014b
AT-C  |averaging Time (Cancer) 25550 days USEPA, 2014h
AT-N__[averaging Time (Non-Cancer) 730 days USEPA, 2014b

Notes

1~ Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptivilty fram Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure

USEPA, 2002: Calculating Upper Canfidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10, Decerber

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/89/005

USEPA, 2011: Exposure Factors Handbook 2011 Edition. EPA/BODR-090/052F . Tables 3-19, 1629, and 16-108

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 8283 1-42

USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120



[Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil
[Exposure Medium:_Surface/Subsurface Soil

TABLE 4.27.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Resident Adult Baghurst Drive Site CS  [Chemical concentration in soil Max or 95% UCL mgrkg USEPA, 2002 Intake (ma/kg/day) =
RS |ingestion Rate 30 mg/day USEPA, 2017
RBA  [|Relative Bioavailabilty Chernical Specific unitless () Csx RBAXIRS X CF3 x FI x FF X FD
CF3  |Conversion Factor 3 1.0E-06 kgimg = BW x AT
FI- [Fraction Ingested 1 unitless USEPA, 1993
EF  |Exposure Frequency 234 dayshyear USEPA, 1993
ED1  |Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 5 years (2), USEPA, 2005, 2011
BW  |Body Weight 80 kg USEPA, 2014
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 2555 days USEPA, 2014
Dermal Resident Adult Baghurst Drive Site Cs  [chemical concentration in soil Max or 95% UCL malkg USEPA, 2002 Dermally Absorbed Dose (mafkgiday) =
CF3  |Conversion Factor 3 1.0E-06 kgimg m
SA  [Skin Surface Available for Contact 6,032 cm2 USEPA, 2014 CS x CF3 x SA X SSAF x DABS x EV X EEXED
SSAF  [Soil to Skin Adherence Factor 0.01 mgfcm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Cherical Specific unitless USEPA, 2004
gV [Events Frequency 1 eventsfday USEPA, 2004
EF  [Exposure Frequency 284 dayshyear USEPA, 1993
ED1  [Exposure Duration (Age 6 - 16) 2 years (2), USEPA, 2005, 2011
ED2  [Exposure Duration (Age 16- 26) 5 years (2), USEPA, 2005, 2011
BW  |Body Weight 80 kg USEPA, 2014
AT-C  |Averaging Time (Cancer) 25,550 days USEPA, 2014
AT-N__|Averaging Time (Non-Cancer) 2555 days USEPA, 2014

Notes:

1- Avalue of 0.6 will be used for arsenic (USEPA, 2012} and 1 for all other chemicals.

2. Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults wil be evaluated as two age groups, 7 - 16 years and 16 - 26 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure

USEPA, 2002 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285 6-10

USEPA, 2004 Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/S40/R/99/005
USEPA, 2011: Exposure Factors Handbook: 2011 Edition. EPA/S00R-090/052F, Table 16-108.

USEPA, 2012: Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER Directive 9200.1-113

USEPA, 2014 Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120
USEPA, 2017: Update for Chapter 5 of the Exposure Factors Handbook. EPA/B00/R-17/384F.




TABLE 4.28.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS TO AIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

cenario Timeframe: Future

fedium: Surface SolVSubsurtace Soil
xposure Medium:_Alr

Exposure Route | Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Resident Adult Baghurst Drive Site CA  [chemical concentration in air Calculated mgim3 USEPA, 20022 Exposure Concentration (mg/m’) =
€5 [chemical concentration in soil Max 0r 95% UCL mofky USEPA, 20020
ET  |Exposure Time 2 hoursiday USEPA, 2014 CAXETXEFXED
EF  |Exposure Frequency 234 daysiyear USEPA, 1993 AT 24 hours/day
ED1  |Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 2008, 2011
ED2  |Exposure Duration (Age 16 - 26) 5 years (1), USEPA, 2005, 2011
AT-C  |averaging Time (Cancen 25,550 days USEPA, 2014 CA = (1/PEF + IMF) X Cs
ATN |averaging Time (Non-Cancer) 2555 days USEPA, 2014
PEF  [Particuiate Emission Factor 3.23E409 mang USEPA, 2018 P p—— 353:1 ys:ry»
VF  |volatilization Factor Chemicakspecific makg USEPA, 2002a " ek e X O/
@C  |inverse of mean concentration at 87.36698 @/m2-s per USEPA, 2019
center of source kg3
Ut [Equivalent threshold of wing velocty at 7m 1132 misec USEPA, 2019
Um  |Mean annual wind speed 429 misec USEPA, 2019
v |Fraction of vegetative cover 05 unitiess USEPA, 2019
£ |Function dependent of umut 009918 unitiess USEPA, 2019

Notes:
1

Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, aduits will be evaluated as twa age groups, 7- 16 years and 16 - 26 years In accardance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Earty-Life Exposure to Carcinogens (USEPA, 2005)

Sources

USEPA, 1993 Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 20022: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355 4-24.

USEPA, 20020 Calculating Upper Confidence Limits for Exposure Paint Concentrations at Hazardous Waste Sites. OSWER 9265 6-10

USEPA, 2011 Exposure Factors Handoook: 2011 Edition. EPA/600R-090/052F, Table 16-108

USEPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Defaut Exposure Factors. OSWER 9200.1-120

USEPA, 2019 USEPA Regional Screening Level Calculator at hitp://epa-prgs oml govicgi-binchemicals/csl_search. Defauit values

USEPA, 2019 USEPA Regional Screening Level Calculator at hitp:/epa-prgs oml gavicgi-bin/chemicalsfcs_search. Values are for Philadeiphia, PA



[Scenario Timeframe: Future
Medium: Grounduwater
[Exposure Medium:_Groundwater

TABLE 4.29.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - GROUNDWATER
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

Exposure Route Receptor Population | Receptor Age Exposure Point Parameter Parameter Definition Value Urits Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Adult Baghurst Drive Site CGW  [Chemical Concertration in Groundwater | 85% UCL or Max uglL USEPA, 2014a Chronic Daily Intake (CDI) (mgfkafday) =
CF  [Conversion Factor 0.001 mglug i
IR-GW  [Ingestion Rate of Groundwater 12 Uday USEPA, 2011 COWx CF xIR-GW x EF xED
EF  [Exposure Frequency 234 daysiyear USEPA, 1893 BWxAT
ED1  |Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 2005, 2011
ED2  |Exposure Duration (Age 16 - 26) 5 years (1), USEPA, 2005, 2011
B |BodyWeight 80 kg USEPA, 2014b
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014b
AT-N_|Averaging Time (Non-Cancer) 2555 days USEPA. 2014b
Dermal Residents Adult Baghurst Drive Site DAevent |Dermally Absorbed Dose per Event Calculated mgfcm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
Cw  |Chemical Concentration in Groundwater | Max or 85% UCL. ugll USEPA, 20142
Fa  [Fraction Absorbed Chemical Specific [ unitless USEPA, 2004 DAeventx EVx EF x EDx SA
CF  |Conversion factor 0001 vem® W BWxAT
Ko |Permeatility coefficient Chemical Specific crmihr USEPA, 2004
T Lag time Chemical Specific hrievent USEPA, 2004 For inorganics
t+ [Timeittakes to reach steady state Chemical Specific [ hrfevent USEPA, 2004 DAevent = Kpx CW x CF  tevent
tevent  |Duration of event 025 hrievent USEPA, 2011
B |Bunge model constant Chemical Specific [ unitless USEPA, 2004 For arganics i tevent <= t*
SA Skin Surface Available for Contact 18,852 cm2 USEPA, 2014b [DAevent= 2 x FA x Kp x Cw x CF x sqrt[(B x © x tevent)/z]
EV  |EventFrequency 1 events/day USEPA, 2004
EF  [Exposure Frequency 234 daysiyear USEPA, 1893
ED!  |Exposure Duration (Age 6 - 18) 2 years (1), USEPA, 2005, 2011 |DAevent =FA x Kp x Ow x CF x [tevent/(148) +
ED2  |Exposure Duration (Age 16 - 26) 5 years (1), USEPA, 2005, 2011
B |BodyWeight 80 kg USEPA, 20140 2x (1 + 38 + IBY(1+87)
AT-C  |averaging Time (Cancer) 25,550 days USEPA, 2014b
AT-N__|Averaging Time (Non-Cancer) 2,555 days USEPA, 2014b

Notes:

1 - Adults will be evaluated as one age group (7 - 28 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults will be evaluated as twa age groups, 7 - 16 years and 16 - 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptinilty from Early-Life Exposure to Carcinogens (USEPA, 2005)

Sources:

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Caleulating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 8285 6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/28/005
USEPA, 2011: Exposure Factors Handoook: 2011 Edition. EPA/600R-090/052F, Table 3-33, 16-30, 16-34, and 16-108.

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9263.1-42

USEPA, 2014h: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factars. OSWER 8200, 1-120.




[Scenario Timeframe: Future
Medium: Groundwater
[Exposure Medum:_Air

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE 430 CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - INHALATION OF VOLATILES FROM GROUNDWATER

Exposure Route Receptor Population |  Receptor Age Exposure Point Parameter Parameter Definiion Value Units Rationalef Intake Equation/
Code Reference Model Name
Inhalation On-Site Residents Adut Baghusrt Diive Site CA  |chernical concentration in air Calculated mim3 USEPA, 1991 Exposure Concentration (mg/m3) =
CGW  |chermical concentration in water 95% UCL or Max uglL USEPA, 2014a
CF  |conversion Factor 0.001 mafug - CAXETXEFXED
ET  [Exposure Time 24 hoursiday USEPA, 2014b AT 24 hours/day
EF Exposure Frequency 234 daysiyear USEPA, 1993
ED  [Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 2005, 2011 CA=CGW X CFx VF
ED  |Exposure Duration (Age 6 - 16) 5 yoars (1), USEPA, 2005, 2011
AT-C Averaging Time (Cancer) 25550 days USEPA, 2014b
AT-N Averaging Time (Non-Cancer) 2555 days USEPA, 2014b
VE_volatilzation Factor 0.5 L/m3 USEPA, 1991

Notes:

1~ Adults will be evaluated as one age group (7 - 26 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, adults will be evaluated as two age groups, 7 - 16 years and 16.- 26 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibilty from Early-Life Exposure to Carcinogens (USEPA, 2005).
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Part B: Development of Risk-based Preliminary Remediation Goals. OSWER Directive 9285 7-01B.

USEPA, 2014a: Determining Groundwater Exposure Point Concentrations. OSWER 9283.1-42
USEPA, 2014b: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. OSWER 9200.1-120.
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TABLE 5.1

NON-CANCER TOXICITY DATA - ORAL/DERMAL
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2
Chemical Chronict Oral RD Oral Absorption Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target UncertaintyiModifying
Concern Value Units for Dermal® Value Units Organ(s) Factors Source(s) Date(s)™
(MMIDDIYYYY)
folatile Organic Compounds
[p———— Subchronic 7T0E-00 mgkgiday ] 70E-00 malkgiday Body Weight 300 RIS 172812019
Chronic 20500 molkgiday 1 20E+00 mgka/day Body Weight 1000 RIS 17282019
[— Subchronic 4.0E.03 mgkgiday 1 40503 mgkg/day immune 1000 PPRTV 212011
Chronic 4.0E-03 mglkgiday 1 40E-03 mglkg/day Immune, Hematologic 1000 RIS 17262010
e Subchronic 2 0E+00 mgkgiday 1 20E+00 mglkg/day Urinary 300 PPRTV 512712006
Chronic 20E-01 mgkgiday 1 20E-01 glkg/day Urinary 3000 PPRTV 912712006
[T -Dichioroethene Chronic 50502 mlkaiday T 50E.02 mglkg/day Hepatic 100 RIS 17282019
[ Subchronic 20502 mlkgiday T 20E.02 malkgidey Urinary 3000 PPRTV 107112010
Chronic 60502 mlkaiday ] B0E-03 malkgiday Urinary 30000 PPRTV X 107172010
[>-Hoxanone Chronic 50E.03 mgkgiday 1 50E.03 mgkg/day Nervous 1000 RIS 172812010
—— Subchronic T0E-02 mlkgiday 1 T0E-02 mglkg/day Hematologic 100 PPRTV 912012000
Chronic 40E-03 mglkgiday 1 40E-03 mglkg/day immune 300 RIS 112612010
B-omodichicromethane Chronic 20E-02 mgkgiday 1 20E.02 mglkg/day Urinary 1000 RIS 112812019
oo Subchronic TOE-01 mgkgiday 1 T0E-01 mglkg/day Hepatic 100 ATSDR 571997
Chronic TOE-02 mgkgiday T T0E-02 mglkg/day Hepatic 100 RIS 17282019
[Viothy| Tert Butyl Ether NA NA NA NA NA NA NA NA NA NA
T— Subchronic 5.0E-02 mgkgiday 1 60E.02 mgka/day Hepatic 100 HEAST 17282010
Chronic 6.0E-03 mgkgiday 1 6.0E.03 mgkg/day Hepatic 30 RIS 172812010
Subchronic TOE-01 mlkgiday 1 T0E-01 mglkg/day Hepatic 100 HEAST 112812010
e Chronic 5.0E.03 makgiday 1 6.0E-03 makaiday Nervous, Ocular 1000 RIS 112812019
Subchronic 50E-04 mgkgiday i 50E.04 glkg/day Developmental, Immune 10- 100 ATSDR 1002014
Jrictierosthen Chronic 50E-04 mgikgiday 1 50E-04 mgkg/day ca’d“’““‘:::‘nﬁ)neeve“’pme”‘a“ 10-1000 RIS 11282019
[Vinyi Crioride Chronic 3.0E-03 makgiday 1 30E.03 mglkgiday Hepatic 30 RIS 17282019
[Semivolatile Organic Compounds
P Subchronic 50E-01 mgkgiday 1 5 0E-01 mgkg/day Hepatic 100 ATSDR 472012
! | chronic 3.0E-02 mgkgiday 1 30E.02 mgkg/day Hepatic, Urinary 300 RIS 172812010
Dibenzo(an)anthracens | NA NA NA NA NA NA NA NA NA NA
Pesticides
o Subchronic 40E.05 mgkgiday 1 Z0E-05 mglkg/day Urinary 1000 FPRTV 311412005
Chronic 3.0E-05 mgkgiday ] 30E.05 mglkg/day Hepatic 1000 RIS 17282019
[delta- BHC® Chronic 8.0E-03 makgiday 1 80E.03 mglkg/day Hepatic 100 ATSDR 812005
o Subchronc TOE04 molkaiday T TOE-04 malkgiday Nervous System 100 ATSDR 512002
Chronic 50E.05 mgkgiday 1 50E.05 mgkg/day Hepatic 100 RIS 172812010
Subchronic T3E-05 mgkgiday 1 T3E.05 mglkg/day Hepatic 1000 HEAST 172612010
teptachiorEpoxde) Chronic T3E.05 maikolday 7 T3E.05 Talkgiday Hepatic 7000 RIS 112612019
inorganics
P Subchronic TOE+00 mgkgiday 1 T0E+00 mglkg/day Nervous Systern 30 ATSDR 512008
Chronic TOE+00 mgkgiday 1 T0E00 malkgidey Nervous System 100 PPRTV 1072312006
— Subchronic G0E04 molkgiday 015 60E-05 malkgiday Whole Body 7000 PPRTV 712572008
Chronic 40504 mgkgiday 015 60E.05 mgkg/day Hematologic 1000 RIS 172812010
[Arsenic Chronic 3.0E-04 mglkgiday 1 30E.04 mglkg/day Cardiovascular System, Dermal 3 RIS 11282019
o Subchronic 5.0E-04 mgkgiday 0.05 25E.05 mglkg/day Musculoskeletal 100 ATSDR 92012
Chronic 50E-04 mgkgiday 0.05 25E.05 glkg/day Urinary 0 RIS 112612010
= Subchronic 50E-03 mgkgiday 0025 T3E-04 mglkg/day Hematologic 100 ATSDR 52012
chromium Chronic 3.0E.03 makgiday 0025 75605 malkg/da, None Reported 300 RIS 112812019




BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

TABLE 5.1
NON-CANCER TOXICITY DATA - ORAL/DERMAL

PAGE 2 OF 2
Chemical Chronict Oral RD Oral Absorption Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal® Value Units Organ(s) Factors Source(s) Date(s)™
(MM/DDIYYYY)
s
== ‘Subchronic 30E-03 mglkgiday 1 30E-03 mojkg/day Thyroid 300 PPRTV 8/25/2008
Chronic 30E-04 malkgiday 1 30E-04 molkg/day Thyroid 3000 PPRTV 8/25/2008
[Copper Chronic 4.0E-02 mglkgiday 1 4.0E-02 molkg/day Gastrointestinal System NA HEAST 1/28/2019
i Subchronic 20E-02 makglday 1 20E-02 mafkalday WL"S‘:}VEESVS;‘ZT 500 HEAST 112812019
Chronic 6.0E-04 mglkgiday 1 6.0E-04 molkg/day Reproductive 3000 RIS 1/28/2019
= ‘Subchronic 7.0E-01 mglkgiday 1 70E-01 mokg/day Gastrointestinal System 15 PPRTV. 9/11/2006
Chronic 7.0E-01 mo/kgiday 1 70E-01 mokg/day Gastrointestinal System 15 PPRTV. /112006
[Lead NA A NA NA NA NA NA NA NA NA
\ianganese® Chronic 24E.02 mghkgday 004 96E.04 mojkg/day Nervous System 3 RIS 1/28/2019
il ‘Subchronic 20E-02 mghkg/day 004 8 0E-04 mo/kg/day Body Weight 300 HEAST 1/28/2019
Chronic 20E-02 mglkgiday 004 8.0E-04 mg/kgiday Body Weight 300 RIS 1/28/2019
et ‘Subchronic 4.0E-05 mglkgiday 1 4.0E-05 mg/kgiday Dermal 1000 PPRTV X 10/25/2012
Chronic 1.0E-05 mglkgiday 1 1.0E-05 mg/kgiday Dermal 3000 PPRTV X 10/25/2012
 anadium® ‘Subchronic 1.0E-02 mg/kgiday 0026 26E-04 mokg/day Hematologic 10 ATSDR 9/2012
Chronic 50E-03 mo/kgiday 0.026 13E-04 mojko/day Dermal 300 IRIS 112812019
Footnotes: Definitions:

1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for

Dermal Risk Assessment) Final. EPA/540/R/99/005

2- Adjusted dermel RID = Oral RfD x Oral Absorption Efficiency for Dermal
3- Dates for IRIS and HEAST are the date the databases were searched. The dates for ATSDR and PPRTV
are the dates of the reference documents containing the toxicity values

4- Values are for alpha-BHC.

5- Values are for hexavalent chromium

6- Adjusted IRIS value in accordance with IRIS

7 - Chronic value from IRIS adjusted as specified in the USEPA Regional Screening Level User Guide (November 2018)

ATSDR = Agency for Toxic Substances and Disease Registry.
HEAST = Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System

NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Value.

PPRTV X = Provisional Peer Reviewed Toxicity Appendix Screening Value




TABLE 5.2
NON-CANCER TOXICITY DATA - INHALATION
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2
Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Organ(s) Factors Source(s) Date(s)"
(MM/DD/YYYY)
[Volatile Organic Compounds
i 1.1-Trichloroethane Subchronic 5.0E+00 mg/m® Hepatic 100 IRIS 1/28/2019
Chronic 5.0E+00 mg/m® Hepatic 100 IRIS 1/28/2019
h 1.2-Trichlorosthane Subchr?nic 2.0E-03 mg/ma Resp?ratory 300 PPRTV X 41172011
Chronic 2.0E-04 mg/m*’ Respiratory 3000 PPRTV X 4/1/2011
1,1-Dichloroethane NA NA NA NA NA NA NA
[1,1-Dichloroethene Chronic 2.0E-01 mg/m® Hepatic 30 IRIS 1/28/2019
h 2-Dichlorosthane Subchrt?nic 7.0E-02 mg/m® Nervous System 300 PPRTV 10/1/2010
Chronic 7.0E-03 mg/m® Nervous System 3000 PPRTV 10/1/2010
[2-Hexanone Chronic 3.0E-02 mg/m® Nervous 3000 IRIS 1/28/2019
(—— Subchronic 8.0E-02 mg/m’ Hemotologic 100 PPRTV 9/29/2009
Chronic 3.0E-02 mg/m® Immune 300 IRIS 1/28/2019
[Bromodichloromethane NA NA NA NA NA NA NA
Chioroform Subchr?nic 2.4E-01 mg/m? Hepat?c 300 ATSDR 9/1997
Chronic 9.8E-02 mgj/ma Hepatic 100 ATSDR 9/1997
Methyl Tert-Butyl Ether Chronic 3.0E+00 mg/m3 Hepatic, Urinary, Ocular 100 IRIS 1/28/2019
\Viethylene Chioride Subchronic 1.0E+00 mg/ma Hepatic 90 ATSDR 9/2000
Chronic 6.0E-01 mg/m® Hepatic 30 IRIS 1/28/2019
Tetrachloroethene Chronic 4.0E-02 mg/m® Nervous System, Ocular 1000 IRIS 1/28/2019
Trichloroethene Chronic 20603 mgm? | Cerdiovassuien Developmental, 10-100 IRIS 11282019
inyl Chloride Chronic 1.0E-01 mg/ma Hepatic 30 IRIS 1/28/2019
[Semivolatile Organic Compounds
4 Dicainia Subchronic 7.2E-01 mg/m3 Respiratory 30 ATSDR 4/2012
’ Chronic 3.0E-02 mg/ma Nervous System, Respiratory 1000 IRIS 1/28/2019
[Dibenzo(a,h)anthracene NA NA NA NA NA NA NA
[Pesticides
Aldrin NA NA NA NA NA NA NA
delta-BHC NA NA NA NA NA NA NA
Dieldrin NA NA NA NA NA NA NA
Heptachlor Epoxide NA NA NA NA NA NA NA




TABLE 5.2
NON-CANCER TOXICITY DATA - INHALATION
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Organ(s) Factors Source(s) Date(s)™
(MM/DD/YYYY)
Inorganics
JAluminum Chronic 5.0E-03 mg/ma Nervous System 300 PPRTV 10/23/2006
lAntimony NA NA NA NA NA NA NA
JArsenic Chronic 1.5E-05 mg/ma Cardiovascular System, Dermal NA Cal EPA 2008
[Cadmium Chronic 1.0E-05 mg/m”® Urinary 9 ATSDR 9/2012
o) Subchronic 3.0E-04 mg/ma Respiratory 30 ATSDR 9/2012
[Chromium! = -
Chronic 1.0E-04 mg/ma Respiratory 300 IRIS 1/28/2019
cobalt Subchronic 2.0E-05 mg/ma Respiratory 100 PPRTV 8/25/2008
Chronic 6.0E-06 mg/m? Respiratory 300 PPRTV 8/25/2008
[Copper NA NA NA NA NA NA NA
(Cyanide'® Chronic 8.0E-04 mg/m® Endocrine 3000 IRIS 1/28/2019
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA
[Manganese Chronic 5.0E-05 mg/m” Nervous System 1000 IRIS 1/28/2019
Nicke! Subchronic 2.0E-04 mg/m” Respiratory 30 ATSDR 8/2005
Chronic 9.0E-05 mg/mS Respiratory 30 ATSDR 8/2005
Thallium NA NA NA NA NA NA NA
‘anadium Chronic 1.0E-04 m_g_/ma Respiratory 30 ATSDR 9/2012
Footnotes:
1- Dates for IRIS and HEAST are the date the databases were searched. The Definitions:
dates for ATSDR, PPRTV, and Cal EPA are the dates of the reference ATSDR = Agency for Toxic Substances and Disease Registry.
documents containing the toxicity values. Cal EPA = California Environmental Protection Agency, Technical Support Document
2 - Values are for hexavalent chromium. for Noncancer RELs, 2008.
3 - Values are for hydrogen cyanide. HEAST = Health Effects Assessment Summary Table

IRIS = Integrated Risk Information System

NA = Not Applicable

PPRTV = Provisional Peer Reviewed Toxicity Value.

PPRTV X = Provisional Peer Reviewed Toxicity Appendix Screening Value
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TABLE 6.1

CANCER TOXICITY DATA - ORAL/DERMAL
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2

Chemical ©Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal® Value Units Description®® Source{s) Date(s)”
(MM/DD/YYYY)
olatile Organic Compounds
. to assess
1,1,1-Trichloroethane NA NA NA NA NA potential IRIS 1/28/2019
1,1,2-Trichloroethane 5.7E-02 (mg/kg/day)”’ 1 5.7E-02 (mg/kg/day)’ C (Possible human carcinogen) IRIS 1/28/2019
1,1-Dichloroethane 5.7E-03 (mg/kg/day)’ 1 5.7E-03 (mg/kg/day)” C (Possible human carcinogen) Cal EPA 6/2009
1.1-Dichioroethene NA NA NA NA NA Rata are Inadequte for an assessment of IRIS 112812019
human carcinogenic potential (Oral route)
[1.2-Dichloroethane 9.1E-02 (mg/kg/day) " 1 9.1E-02 (mg/kg/day)” B2 (Probable human carcinogen) IRIS 1/28/2019
i to assess
[2-Hexanone NA NA NA NA NA potential IRIS 1/28/2019
[Benzene 5.5E-02 (mg/kgldgy)" 1 5.5E-02 gmg/kg/um" Known/likely human carcinogen IRIS 1/28/2019
[Bromodichloromethane 6.2E-02 (mg/kg/day) " 1 6.2E-02 (mg/kg/day) " B2 (Probable human carcinogen) IRIS 1/28/2019
[Chioroform 3.1E-02 (mg/kg/day) 1 31E-02 (mg/kg/day)” Likelyto be carcinogenic to humans Cal EPA 6/2009
[Methyl Tert-Butyl Ether 1.8E-03 mg/kg/day) ! 1 1.8E-03 mg/kg/day) ! NA Cal EPA 6/2009
[Methylene Chloride 2.0E-03 (mg/kg/day) " 1 2.0E-03 (mg/kg/day)’ Likely to be carcinogenic to humans IRIS 1/28/2019
[Tetrachloroethene 2.1E-03 (mg/kg/day)” 1 2.1E-03 (mg/kg/day)” Likely fo be carcinogenic to humans IRIS 172812019
[Trichloroethene - (Nonmutagenic; @ 3.7E-02 mg/kg/day) ! 1 3.7E-02 mg/kg/day i Carcinogenic to humans IRIS 1/28/2019
Tri ic)®? 9.3E-03 (m ! 1 9.3E-03 (mgrkg/day)” Carcinogenic to humans IRIS 1/28/2019
inyl Chloride 7.2E-01 (mg/kg/day)’ 1 7.2E-01 (mg/kg/day)” Known/likely human carcinogen IRIS 1/28/2019
[Semivolatile Organic Compounds
[14-Dioxane 10E-01 | (mgkgiday’ | 1 10E-01 | (mgkgiday” | Likely to be carcinogenic to humans IRIS | 1/28/2019
IDiberzo(a hyanthracene® 106400 | (mgkgiday® | 1 10E+00 | (mgkgiday™ | Carcinogenic to humans USEPA(1) | 7/1993
Pesticid
lAldrin 1.7E+01 (mg/kg/day) " 1 1.7E+01 (mg/kg/day)” B2 (Probable human carcinogen) IRIS 1/28/2019
ldetta-BHC? 6.3E+00 (mg/kg/day)” 1 6.3E+00 (mgrkg/day)” B2 (Probable human carcinogen) IRIS 1/28/2019
Dieldrin 1.6E+01 (mg/kgdgy)" 1 1.6E+01 (mglkg/dg)" B2 (Probable human carcinogen) IRIS 1/28/2019
Heptachlor Epoxide 9.1E+00 (mg/kg/day)” 1 9.1E+00 (mg/kg/day)’ B2 (Probable human carcinogen) IRIS 1/28/2019
JAluminum NA NA NA NA NA NA NA NA
|Antimony NA NA NA NA NA NA NA NA
|Arsenic 1.5E+00 (mg/kg/day)” 1 1.5E+00 (mg/kg/day)” A (human carcinogen) IRIS 1/28/2019
[Cadmium NA NA NA NA NA B1 (Probable human carcinogen) NA NA
IChromium®® 5.0E-01 (mg/kg/dayy” 0.025 2.0E+01 (mg/kg/day)! | Carcinogenic potential cannot be determined Cal EPA 7/29/2011
[Cobalt NA NA NA NA NA NA NA NA
ICopper NA NA NA NA NA D (Not as to human NA NA
[Cyanide NA NA NA NA NA D (Not as to human NA NA
iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA B2 (Probable human carcinogen) NA NA




TABLE 6.1
CANCER TOXICITY DATA - ORAL/DERMAL
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
Chemical ©Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal® Value Units Description® Source(s) Date(s)"”
(MM/DD/YYYY)
[Manganese NA NA NA NA NA D (Not i as to human i ici NA NA
INickel NA NA NA NA NA NA NA NA
[Thalium NA NA NA NA NA lo,assess carcinogen’ NA NA
potential
anadium NA NA NA NA NA NA NA NA

Footnotes:
1- USEPA, 2004: Risk Guidance for Sup (PartE, Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

2 - Weight of evidence description is the most recent one presented in IRIS.

3- Dates for IRIS are the date the databases was searched. The dates for Cal EPA are the dates of the reference documents containing the toxicity values.

4 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

5 - See text for a discussion of trichloroethene toxicity.

6 - Tri dibenzo(a, and chromium are i to act via the ic mode of action. These chemicals are evaluated in accordance with USEPA's
for Assessing Susceptibility from Early-Life Exposure to Carcinogens (March 2005).

7 - Alpha-BHC is used as a surrogate for defta-BHC.

8- Values are for hexavalent chromium.

Definitions:

Cal EPA = California Environmental Protection Agency, Air Toxics Support Program Technical Support Document for Cancer Potencies, June 2009.
IRIS = Integrated Risk Information System.
NA = Not Available.

USEPA(1) = USEPA isi Guidance for Qf itative Risk of Polycyclic Aromatic Hydrocarbons, 1993b, EPA/600/R-93/083.




TABLE 6.2
CANCER TOXICITY DATA - INHALATION
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2
Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation
of Potential Cancer Guideline
Concern Value Units Description” Source(s) Date(s)®
(MM/DD/YYYY)
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA '"adeg:f;gg:;’i‘la:;’;:]‘t’i;mss IRIS 112812019
1,1,2-Trichloroethane 1.6E-05 (ug/ma)" C (Possible human carcinogen) IRIS 1/28/2019
1,1-Dichloroethane 1.6E-06 (ug/m®y’ C (Possible human carcinogen) Cal EPA 6/2009
Suggestive evidence of carcinogenicity, but
1,1-Dichloroethene NA NA not sufficient to assess human IRIS 1/28/2019
carcinogenic potential (Inhalation route)

1,2-Dichloroethane 2.6E-05 (ug/m®y’ B2 (Probable human carcinogen) IRIS 1/28/2019
2-Hexanone NA NA '"adeg:?ﬁ:}g::r;’;r;:;;sse55 RIS 112812019
Benzene 7.8E-06 (ug/m?y’' Known/likely human carcinogen IRIS 1/28/2019
Bromodichloromethane 3.7E-05 (ug/m®y’ NA Cal EPA 6/2009
Chloroform 2.3E-05 (ug/m®y’' Likely to be carcinogenic to humans IRIS 1/28/2019
Methyl Tert-Butyl Ether 2.6E-07 (ug/m’)”! NA Cal EPA 6/2009
Methylene Chloride 1.0E-08 (ug/ma)'1 Likely to be carcinogenic to humans IRIS 1/28/2019
Tetrachloroethene 2.6E-07 (ug/ma)'1 Likely to be carcinogenic to humans IRIS 1/28/2019
Trichloroethene - (Nonmutagenic)”® 3.1E-06 (ug/m®”' Carcinogenic to humans IRIS 1/28/2019
Trichloroethene - (Mutagenic)’ 1.0E-06 (ug/m?)”' Carcinogenic to humans IRIS 1/28/2019
Vinyl Chloride 4.4E-06 (ug/m®y’ Known/likely human carcinogen IRIS 1/28/2019
[Semivolatile Organic Compounds
1,4-Dioxane | 50806 | wgm)' [ Likelytobe carcinogenic to humans | RIS | 1/28/2019
Dibenzo(a,h)anthracene™”) | 60E-04 | womd' | Carcinogenic to humans | USEPA(D) | 7/1993
Pesticides
Aldrin 4.9E-03 (ug/ma)'1 B2 (Probable human carcinogen) IRIS 1/28/2019
delta-BHC'™ 1.8E-03 (ug/m?)’' B2 (Probable human carcinogen) IRIS 1/28/2019
Dieldrin 4.6E-03 (ug/m®y’ B2 (Probable human carcinogen) IRIS 1/28/2019
Heptachlor Epoxide 2.6E-03 (ugim®)’' B2 (Probable human carcinogen) IRIS 1/28/2019
Inorganics
[Aluminum | NA | NA | NA | NA | NA

[Antimony | NA | NA | NA | NA | NA




TABLE 6.2
CANCER TOXICITY DATA - INHALATION
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation
of Potential Cancer Guideline
Concern Value Units Description” Source(s) Date(s)®
(MM/DD/YYYY)
Arsenic 4.3E-03 (ug/m?)”’' A (Known human carcinogen) IRIS 1/28/2019
Cadmium 1.8E-03 (ug/m®y’ B1 (Probable human carcinogen) IRIS 1/28/2019
Chromium®® 8.4E-02 gy’ Ihowilikely h”marnojf‘er)c'mge” {Inhalation RIS 172812019
(Cobalt 9.0E-03 (ug/m®y’' NA PPRTV 8/25/2008
Copper NA NA D (Not class_lﬁable as to human NA NA
carcinogenicity)
Cyanide NA NA D (Not class_lﬁable as to human NA NA
carcinogenicity)
Iron NA NA NA NA NA
Lead NA NA B2 (Probable human carcinogen) NA NA
Manganess NA NA D (Not classifiable as to human NA NA
carcinogenicity)
Nicke! 2.6E-04 (ug/m®y’ NA Cal EPA 6/2009
Thallium NA NA Inadequat_e |nforr_nat|on to_ assess NA NA
carcinogenic potential
Vanadium NA NA NA NA NA
Footnotes:

1 - Weight of evidence description is the most recent one presented in IRIS.

2 - Dates for IRIS are the date the databases was searched. The dates for Cal EPA are the dates of the reference documents containing the toxicity values.

3 - See text for a discussion of trichloroethene toxicity.

4 - Trichloroethene, dibenzo(a,h)anthracene, and hexavalent chromium are considered to act via the mutagenic mode of action. These chemicals are
evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (March 2005).

5 - Alpha-BHC is used as a surrogate for delta-BHC.

6 - Values are for hexavalent chromium.

Definitions:

Cal EPA = California Environmental Protection Agency, Air Toxics Support Program Technical Support Document for Cancer Potencies, June 2009.

IRIS = Integrated Risk Information System.

NA = Not Available.

PPRTV = Provisional Peer Reviewed Toxicity Value.

USEPA(1) = USEPA Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, 1993b, EPA/600/R-93/089.



RAGS Part D Table 7

Calculation of Cancer Risks and Non-Cancer Hazards



LISTOF TABLES
RAGS PARTD TABLE 7
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7.1.RME
7.2.RME
7.3.RME
7.4.RME
7.5.RME
7.6.RME
7.7.RME
7.8.RME
7.9.RME
7.10.RME
7.11.RME
7.12.RME
7.13.RME
7.14.RME
7.15.RME
7.16.RME
7.17.RME
7.18.RME

7.1.CTE
7.2.CTE
73.CTE
74.CTE
7.5.CTE
76.CTE
7.7.CTE
7.8.CTE
79.CTE
7.10.CTE
7.11.CTE
7.12.CTE
7.13.CTE
7.14.CTE
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Reasonable Maximum Exposures
Current Trespassers
Current Child Recreational Users
Current Adult Recreational Users
Current Lifelong Recreational Users
Future Construction Workers
Future Child Farmers
Future Adult Farmers
Future Lifelong Farmers
Future Child Recreational Users
Future Adult Recreational Users
Future Lifelong Recreational Users
Future Trespassers
Future Off-Site Child Residents
Future Off-Site Adult Residents
Future Off-Site Lifelong Residents
Future On-Site Child Residents
Future On-Site Adult Residents
Future On-Site Lifelong Residents

Central Tendency Exposures
Current Trespassers
Current Child Recreational Users
Current Adult Recreational Users
Current Lifelong Recreational Users
Future Construction Workers
Future Child Farmers
Future Adult Farmers
Future Lifelong Farmers
Future Child Recreational Users
Future Adult Recreational Users
Future Lifelong Recreational Users
Future Trespassers
Future Off-Site Child Residents
Future Off-Site Adult Residents
Future Off-Site Lifelong Residents
Future On-Site Child Residents
Future On-Site Adult Residents
Future On-Site Lifelong Residents



[Scenario Timeframe: Current

[Receptor Population: Trespasser

[Receptor Age: Adolescent

TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
R

EASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

Mediurm Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potetial Concerm Value Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Water Surface Water Ttermitent Strearn Tngestion [1.1-Dichiaroethane 24 [ T5E06 (mokgfay | 57603 | (mokgiday BED TOED5 | (mgkgiday | 20E01 | (mokgiday) 0.00005
Dieldiin 0072 gl 47E0 (mykgiay) | 16E401 | (mokgiday! 6E08 33808 | (mokgday | 50E05 | (mokgisay) 00007
He ptachior Eposide 0037 gl 24808 | (mohgay) | 91E400 | (mokgiday! 2608 17608 | (ngkgiday | 13605 | (mykgsday) 0001
Avsenic 102 gl 67E07 (mykgiay) | 156400 | (mokgiday! 1E06 47606 | (mokgday) | 30E04 | (mokgisay) 002
Chromium 159 gl 31EW (mykgiay) | 50E01 | (mykgiday” 260 73807 (mgkgiday) | 30E03 | (mgkgday) 00002
Manganese 1970 gl 13604 (mykgiday) NA (m/kgiday - 91604 | (mokgday | 24£02 | (mgkgiday) 004
Exp_Route Total TED6 006
Dermal [1.1-Dichloroethane 24 gl GIED (mgkgfay) | 57603 | (mokgiday SE® A3E06 | (mokgiday) | 20E01 | (mgkgiday) 0.00002
Dieldiin 0072 gl I4E0 | (mykofay) 166401 | (mykghtay” 507 24807 (mgkgiday) | S0E05 | (mgkgday) 0005
He ptachior Eposide 0037 gl 12608 | (mgkgiday | 918400 | (mokgiday! 1607 83608 | (mokoday | 13605 | (mokgiday) 0,006
Assenic 102 gl 35608 | (mohgday | 156400 | (mokgiay! 5608 25607 (mokgiday) | 30E04 | (mgkgiday) 00008
Chromium 159 gl 33808 | (mohgday | 206401 | (mokgiay 7807 77608 | (mokgday | 75605 | (mokgiday) 0001
Manganese 1970 gl BEEDE | (mghkgiday) NA (my/kgiday - 48805 | (mokgday | 96E04 | (mgkgisay)
Exp_Route Total TE 6
Exposure Point Total 3E
Exposure Medum Total
Medium Total
[Sedment [Sediment Tntermitent Strearm Tngeston  [Arsentc 153 oG 29E0 (mykgiaay) TEEAD | (mokgiday TEED6 | (mgkgiday | SOEO4 | (mgkgiday) 0,005
Chromium 39 kg 27606 | (mohgiay | S0E01 | (mykgay 63606 | (mokgday | 30E03 | (mokgiday) 0002
Cobalt 189 mykg 44E07 (mykyiday) NA (mkgiday! 31606 | (mokgday | 30804 | (mokgiday) 00l
ion 46700 | mokg 11E0 | (mykgiday) NA (m/kgiday! 76803 | (mokgday | 70801 | (mokgiday) 001
Exp_Route Total 003
Dermal  |Arsenic 53 oG BOEDB | (mohgiday | 1BEW0 | (mokgday 5RED (mgkgiday | 30E04 | (mohgday) 0002
Chromium 39 mkg 20807 (mokgiay) | 206401 | (mokgiday”! 47807 | (mokgday | 75605 | (mokgiday) 0,006
Cobalt 189 mokg 3308 | (mohgiday) NA (mykgiday! 23607 | (mokgday | 30E04 | (mgkgiday) 00008
ion 46700 | mykg BIE0S | (mghkolday) NA (mkgiday™ 57604 (mgkgiday | 70E01 | (mokgiday) 00008
Exp. Route Total 0010
Exposure Point Total 0,04
Exposure Medium Total BE0b 0.04
‘Medium Total GE06 0.04
Total of Receptor Risks Across Al Media | BE06 Total of Receptor Haza s Across Al Media 02
Notes:
1 - Mutagenic chemicals were evaluated in accordan ce with USEPAY for Assessing Suscep Early-Life Exposure to Carcinogens (2005)




[Seenario Timeframe: Current
[Receptor Population
[Receptor Age: Child

Recreational User

TABLE 7.2 RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

EASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

Wedim Exposure Megium Exposure Point Exposire Route Chernical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potential Concern Vale Units || IntakelExposure Concentration | CSF/Unit Risk T Cancer Risk || Intake/Exposurs Concentration | Fazard Guotient
Ve | Uns | Ve | U Vaie | Uns | Vaue | Une
[Furface water [Surface Water Perkiamen Creek Tngestion __[Arsenic 73| wi e Table 7.4.RME for Cancer Risks 59EDR | (mokyday | 30E04 | (mokyitay) 0020
Exp_Route Total 0.020
Dermal [Arsenic | IEE T I | I 12607 | (mgkg/day | 30E04 | (mykg/day) 0.00039
Exp_Route Total 000039
Exposure Poin Total 0020
Exposure Medium Total 0020
Medium Total 0020
|Sediment [Sediment Perkiomen Creek. Ingestion Iaﬂnrmum | E T 1 1 | 85E05 | (mgkgfday) | 30E03 | (mghkgiday) 0.028
Exp_Route Total 0025
Dermal [Chromium | IEE T T T | 20E06 | (mgkgiday | 75605 | (moka/day) 0,027
Exp_Route Total || 0.027
Exposure Pomnt Total 055
Exposure Medium Total 05
Medium Total 05
Total of Receptor Hazards Across AllMedia 075
Notes

1- Mutagenic chernicals were evaluated in accordance with USH

for Assessing

Early-Life Exposure to Carcinogens (2005)




[Seenario Timeframe: Current
[Receptor Population: Recreational Users
[Receptor Age: Adut

TABLE 7.3 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

EASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

Wedim Exposure Megium Exposure Point Exposire Route Chernical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potential Concern Vale Units || IntakelExposure Concentration | CSF/Unit Risk T Cancer Risk || Intake/Exposurs Concentration | Fazard Guotient
Ve | Uns | Ve | U Vaie | Uns | Vaue | Une
[Furface water [Surface Water Perkiamen Creek Tngestion __[Arsenic 73| wi e Table 7.4.RME for Cancer Risks BBED | (mokyday | 30E04 | (moky/tay) 00022
Exp_Route Total 00022
Dermal [Arsenic 13 | uel I | I 56E08 | (mokofday) | 30ED4 | (mgkgday) 000019
Exp_Route Total 000015
Exposure Poin Total 00024
Exposure Medium Total 00024
Medium Total 00024
|Sediment [Sediment Perkiomen Creek. Ingestion Iaﬂnrmum 448 | molkg 1 1 | BOEGE | (mgkgfday) | 30E03 | (mghkgiday) 0.0027
Exp_Route Total 00027
Dermal [Chromium 148 | moky T T | 34EQ7 | (mgkgiday | 75E05 | (moka/day) 0.0045
Exp_Route Total || 0.0045
Exposure Pomnt Total 0072
Exposure Medium Total 0072
Medium Total 0072
Total of Receptor Hazards Across AllMedia 002
Notes
1 Mutagenic chernicals were evaluated in accordance with USEPA for Assessing Suscep Early-Life Exposure to Carcinagens (2005)




[Seenario Timeframe: Current

[Receptor Population: Recreational Users
[Receptor Age: Lifelang (Child and Adul

TABLE 7.4 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

EASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

Wedim Exposure Megium Exposure Point Exposire Route Chernical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potential Concern Vale Units || IntakelExposure Concentration | CSF/Unit Risk Cancer Rick || Intake/Exposurs Concentration | RID/RIC [ Fazard Guotient
Ve | Uns | Vawe | U Vaie | Uns | vae | Une |
[Gurface Water [Surface Water Perkiomen Creek Tngestion __JAsenic [ TOED | (mgkyday | 15640 | (mokgiday' |__1DEDE See Tables 7 2 RME and 7.3 RME for Hazard Indices
Exp_Route Total TOE 06
Dermal___|Arsenic 13 | uet 26608 | (mgkg/day | 156400 | (mykpiay’ | 39E08 | | |
Exp_Route Total EEE]
Exposure Poin Total TIEDS
Exposure Medium Total TIEDS
Medium Total TIED
|Sediment [Sediment Perkiomen Creek. Ingestion Iaﬂnrmum 448 | molkg 43605 | (mokg/day) | SO0E01 | (mghkgiday’ 22E05 [ 1 1
Exp_Route Total 22605
Dermal [Chromium 148 | moky 11E06 | (mgkoiday) | 20E+01 | (molkgiday) 22E05 T | |
Exp_Route Total || 22E05
Exposure Pomnt Total 4
Exposure Medium Total a
Medium Total 4
Total of Receptor Risks Across All Media 5
Notes

1- Mutagenic chernicals were evaluated in accordance with USH

for Assessing Susce

Early-Life Exposure to Carcinogens (2005)




TABLE 75 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

[Seenario Timeframe: Future.

[Receptor Population: Construction Worker
[Receptor Age: Adu

Wedim Exposure Medum Exposure Point Exposire Route Chernical of EPC Cancer Risk Calculations NonCancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Cancentration RIDIRIC Fiazard Guatient
Valie Unis Vil Ui Valis Unfts Valie Ul
[Eubsurface Sol  [Subsurface soil | durminum 26200 mgfkg T1E03 (mg/ko/day) NA (molkglday)” 53 BOED2 (mg/kg/day) g/kg/day)
Javsenic 5 mykg 8RE07 | (mokoday | 158400 | (momgay?! 60E05 | (mokgiday | 30E04 | (mokossay
Chromium 2 mykg 17606 | (mokgiday | S0EO1 | (mykgiday” 12604 | (mokoitay) | 50E03 | (mohkgay)
Cobait 104 mykg 82607 | (moko/day) Na (mgkgfday)! 58605 | (mokgiday | 30E03 | (mokgsday
Copper B myky 37605 | (mokosday) na (mokgfday! 26603 | (mokgiday | 40EQ2 | (mokgsday)
ron are00 | mokg 15603 | (mokgiday) na (mokgfday! 11D (mokgday) | 70E01 | (mokgrday)
hvanganess B07 maky 33805 | (moko/day) Na (mgkgfday! 23803 | (mokgisay | 24802 | (mokosday
[Thatium 058 | mykg 22608 | (mgkgiday) NA (mkgiday! 15606 | (mokgday) | 40E05 | (mgkgiday)
Vanadium 723 mgky 29606 | (moko/day NA (mykgiday™ 20604 | (mohkgigay | 10802 | (mokgiday)
Exp_Route Total
Dermal . [Auminum 26200 | mokg IEED5 | (moko/day) WA (mokg/ay | - 26E03 | (mokg/day | TOEW0D | (makgiday)
avsenic 35 mofkg 14807 | (mokgiday | 158400 | (mongay! | 21807 96506 | (mokgiday | 30E04 | (mokoiday)
Chromium a myky 53808 | (mokyiday) | 208401 | (mykgiay! | 11606 37606 | (mokgisay | 13604 | (mokoiday)
Cabalt w4 myky 2608 | (moko/day) A (mokafday! = 1806 | (mokgiday | 30EG3 | (mok/day
Copper 915 myky 12606 | (mokgiday) A (mokgfday - 83605 | (gkgiay) | 40E02 | (mokoiday)
ron a7e00 | mokg 49605 | (mokoiday) NA (mgkgfday 34803 | (mokgiday | 70E01 | (mokoisay)
Manganese 807 myky 10806 | (mokgiday) nNa (mokgfay! 73805 | (mokiday | 9BEO04 | (mokoisay)
Thalium 05 | mokg 7AE0 | (moko/day) nNA (mokgfday” S0E08 | (mokgiday | 40E05 | (mokoisay)
[Vanadium 723 myky 94E08 | (moko/day) NA (mgkgfay 65608 | (mokgiday | 26604 | (mokoisay)
Exp_Route Total
Exposare Point Total
Exposure Medium Total
] [ Thalaton  [Aumimnum 20602 | mgm® GoE5 (mg/m) A (g’ - 16E03 (mg/m’) 50E03 (mg/d)
arsenic 25605 mg/m® B8.3E08 (mg/m®) 43803 (ugim®y! 3BEQ7 58606 (mg/m®) 15E05 (mg/m’)
Chromium 29605 | mgm® 9BEDE (mgfm’) BAED2 (ughm®y* BOE06 67E06 (mg/m) 30E04 (mgfm’)
Cabait 15605 | mgim? 4BE08 (g 90E03 (ugimy’ 43807 33606 (mg/m?) 20E05 (mgm’)
Copper 65604 | g’ 21E08 (my/m?) NA (ughy! - 15604 (mg/m) NA (i) =
iron 27602 mg/m® 8BE05 (mg/m’) NA (ugim’y’ 6.1E03 (mg/m’) NA (mg/m’) -
Manganese 58E04 | mgm® 19606 (mgim’) N (v’ - 13804 (/) 50605 (mg/m) 26
Thatium 39607 | gt 13609 (my/m?) NA (giy" - 89E08 (my/m?) NA (mgi) -
Vanadium 52605 | gt 17607 (my/m?) NA (giy! - 12605 (mg/m?) 10E04 (mgr) 012
Exp. Route Total B BE W2
Exposure Point Total BBE06 42
Exp osure Medium Total G BE a2
Medium Total T2E05 51
Total of Recoptor Riske Across All Media | 1 2605 Total of Receptor Hazards Across AllMedia &

Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA' for Assessing o Early-Life Exposure to Carcinagens (2005)



TABLE 7.6 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
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e enaro Timetrame: Future
Recentor Popuaton: Farmer
Recetor A ge:_chis
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Pofential Concemn Vaie | Unts || nfakelExposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
Vaiue rits Vae Unts ERETTI I Vaue Tnits
[Susurace o Subsuriace sof Baghurst Drve Ste Tngestion [ I T e Table 7.8 RME for Cancer Rike SEE 0T kg | TOES0D | (oo 036
A rsenic 355 mylkg 27E-04 (mgikgiday) 3.0E-04 (mgikgiday) 091
[Chromium 4 mylkg 5.26-04 (mgikgiday) 3.0E-03 (mgikgiday) 017
Cobatt 204 mylkg 26E-04 (mgikgiday) 3.0E-04 (mgikgiday) 0.87
[Copper 915 mylkg 1.26-02 (mgikgiday) 4.0E-02 (mgikgiday) 0.29
ron 37600 mylky 43E-01 (mg/kgiday) 7.0€-01 (mgikgiday) 069
anganese 807 kg 10602 | gnamgay | 24802 | (nokgioay 0.43
rhaium 0sae | mog 70805 | angmguay | 1oe0s | (okgioay 0.70
v anagim 13 | mokg 9260 | ngwguay | soe0s | eokgiay 0.8
E%. Route Total —
Demal [ 8200 | ok GOE03 | (mokgua) | 0100 | (rokgida) 00086
i rsenic s | mog 32605 | momomay | aoE0e | (rokgioay 011
[Chromium 4 molkg 1.26-05 (mgikgiday) 7.56-05 (mgikgiday) 017
Cobatt 204 mylkg 6.2E-06 (mgikgiday) 3.0E-04 (mgikgiday) 0021
[Copper 915 mylkg 28E-04 (mgikgiday) 4.0E-02 (mgikgiday) 0.0089
ron 37600 mylky 1.1E-02 (mgikgiday) T.0E-01 (mgikgiday) 0016
Manganese 807 mylky 24E-04 (mg/kgiday) 9.6E-04 (mgikgiday) 0.26
rhaium 0sas | mog 1707 | annguay | 1oe0s | (nokgiaay 0017
v anagum 13 | mokg 20605 | angwoway | 1se0r | eokgiay 0.7
x5, Route Total 077
Exposurs Pom Toral )
Expocure Wedum Toal ]
|Air Baghurst Drive Stte Inhalation A lurinum 8.7E-06 ‘mgim’ BAE-06 (mgir) 5.06-03 (mgin) 0.0017
i rsenic 11608 [ mon? 11608 (mgi?) 15605 (o) 000070
chromium 13608 | mom? 12608 (i) 10804 (gt 000012
conat 63609 [ mon? 61608 (i) 60806 (o) 0.0010
Copper 28E-07 mgim® 27E-07 gy NA (mgfn®) -
Iron 1.2E-05 mgim® 11E-05 (mginy NA (/) -
M anganese 25607 | moid® 24807 ) 5.06-05 (i) 0.0048
[Thalium 1.7E-10 mgin® 1.6E-10 (mgfn®y NA (mym’) -
Jvanadium 22608 | moid 21E-08 (g 1.06-04 (min) 0.00021
E%. Route Total T0es
Expocurs Por ol To0es
Expocure Wedum Total 0085
Medum Totar )
Sroumavater Groundwater Baghurst Dive Ste Tngestion 1.1, 1-Trehlorosthane w06 s Z0E01 gkoioa) | Z0E+0 | (nokgida) 010
1.1,2Trhioroethane: 0476 ugL 20605 | momomay | aoe03 | (okgioay 0.0058
1.1-Dichloroethane. 198 ugl. 9.96-03 (mgikgiday) 2.06-01 (mgikgiday) 0.049
1,1-Dichloroethene 1231 ugl B.1E-02 (mgikgiday) 5.0E-02 (mgikgiday) 12
1,2-Dichloroethane 123 ugl BAE-05 (mgikgiday) B.0E-03 (mgikgiday) o010
2-Hexanone 12 ugl. 6.0E-04 (mg/kgiday) 5.0E-03 (mgikgiday) 012
penzene 0423 gt 21605 | (ngmguay | 40e03 | (nokgiay) 0.0053
o romaichioromethane 1 ugt sse0s | angkoway | 20802 | (nokgioay 0.0027
chioroform 285 ug 13604 | manguay | 10e02 | (mokgioay 0013
M ethyl tert-butyl ether 379 ugl. 1.9E-04 (mg/kgiday) NA (mgikgiday) -
v tytene chioride 108 gt seg0s | mowgmay | soe03 | (mokgiay 0.0090
retrachinoetnens 123 ugt 61605 | mowomay | soE0z | (rokgia 0010
| Trichioroethene (Mutagenic) 194 ugl. 8.7E-04 (mgikgiday) NA (mgfkgiday) =
| Tric hioroethene (Nonmutagenic) 194 ugl 8.7E-04 (mgikgiday) 5.0E-04 (mofkgiday) 19
|vinyl chioride 0853 ugl. 4.3E-05 (mgikgiday) 3.08-03 (mgikgiday) 0014
1,4-Dioxane 744 ugl. 37E-03 (mg/kgiday) 3.08-02 (mgikgiday) 012
Dibenzo(a hanthracene. 0.064 ugl. 3.26-08 (mg/kgiday) NA (mgikgiday) -
2 iarn 0023 gL 11e0s | okgda | 005 | (nokgiay 003
staBHc oooes | ugl sae0r | okgdsy | 8003 | crakgua | ooooose
oisicin 00064 | g 32607 | ngnguay | soeos | ookgiay 0,004




TABLE 7.6 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
scenario Timeframe: F uture
[Receptor Populaton: Famer
Receptor Age: Child
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts || Intake/Exposure Conceniration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
[ vawe | Ume | vawe | Uns | [ T o Vel Units
oroundwater Groundwater Baghurst Drive Site Ingestion  [Aluminum 2089 gl 1.06-01 (mgkgiday | 108400 | (makaiday) 010
Jantimony 13 g B5E-05 (mgkaiday | 4006 | maikaiday) 018
. rsenic 78 gl 39604 (mokaiday | 30804 | (mokaisay) 13
cadmium 0433 gl 22805 (mokaiday | 50804 | moikaisay) LI
chromium 133 g 66E-04 (mgkaiday | 30803 | (mokgisay) 022
obat 159 g 79E05 (mgkgiday | 30804 | mokoisay) 026
cyanide 191 gl 95604 (mgkgiday | 63804 | @mokgisay) 15
ron 2504 gl 12601 (motkgiday) | 70801 | (mokgiday) 018
Loas 166 gl 83E05 (makgiday) NA (mahaiday) =
i anganese 97 gl 48603 (motkgiday) | 24802 | (maikgiday) 020
ricket 934 gl 4TE08 (mgtkgiday) | 20802 | (makgiday 0023
Thaium 0094 gL 47608 (mgtkgiday | 10805 | (mankgiday) 0.47
v anadium 494 gl 25604 (rgkgiday | 50803 | (mokaisay 0048
Exp. Route Total 82
Demal 1.1, Treniorosthane 4085 uglL 33602 (mgfkgiday) | 20400 | (mokgiday) 0018
1.1,2-Trchlorosthane 0476 g 15608 (mgkgiday | 40803 | (moikaisay) 000038
1.1-Dishloroethane. 198 g 68E-04 (motkgiday) | 20801 | (momkgiday) 0.0034
1.1-Dishloroethene 1231 gl 72603 (ggiday | 50802 | mykaisay) 014
1.2-Dishloroethane 123 gl 2608 (gkgiay) | 60803 | @mokgisay) 000044
2 Hexanone 12 gl 22605 (gkgay | 50803 | @mokgisay) 0.0044
Benzene 0423 gl 28608 (makgiday | 40803 | (maikaiday) 000070
Bromadichioromethane " gl 34608 (mgtkgiday | 20802 | (mankgiday 000017
chioroform 285 gl 10805 (mgtkgiday) | 10802 | (mankgiday) 0.0010
sty tert buiyt ether 379 gl 38E-08 (ki) NA (mgikgiday) =
i thylene chioride 108 gl 18608 (mokgiday | 60803 | (mokaisay) 000030
Tetrachiorosthen 123 gl 32605 (mgkgiday | 60803 | (mkgisay) 0.0053
Odutagenic) 194 gl 14804 (mgfkgida) NA (mgikaiday) =
Trichioroethens (Nonmutageni) 194 g 14£04 (ghgiday | 50804 | @mokaisay) 028
vinyichioride 0853 gl 29608 (gkgiday | 30803 | @nokgisay) 000096
1.4-Dioxane 44 gl 12605 (makgiday | 30802 | (makaiday) 000039
Divenzotamanthracene 0064 g 0.0E+00 (mgtkgida) NA (mkoiday) -
Jatarin 0023 gl 0.0E+00 (mgtkgiday) | 30805 | (mankgiday) -
setaHC 00086 gl 28607 (mgkgiday | 80803 | (mokaisay) 0000035
pieisrin 00084 gl 52607 (mokaiday | 50805 | mokaigay) LLL)
£ urminum 2088 g 48E04 (motkgiday) | 1.08+00 | (momkgiday) 000046
ntimony 13 gl 29807 (mgkgiday | 60805 | (mykaisay) 0.0048
. rsenic 78 gl 17608 (ghgiday | 30804 | @nokgisay) 0.0057
cadmium 0439 gl 96E-08 (gkgiday | 25805 | @nokaisay) 0.0039
chromium 133 gl 59608 (gkgazy | 75805 | @mokgisay) 0078
cobat 159 gl 14607 (makgiday | 30804 | (maikaiday) 000047
Cyanide 191 gl 42608 (mgkgiday | 6304 | (makaiday) 0.0067
ron 2504 gl 55604 (mgtkgiday) | 70801 | (maikgiday) 000079
Loan 186 gl 38E-08 (ki) NA (mgikgiday) =
i anganese o7 g 21605 (mgkaiday | 96e-04 | moikaisay) 0022
icke! 234 gl 41807 (mgkgiday | 80804 | (mokaisay) 0.00051
Thaiium 0084 gl 21808 (mghgiday | 10805 | (okgisay) 0.0021
v anadium 404 g 11E-08 ooz | 13804 | @nokgisay 0.0083
Exp. Route Total 0
[ Svoure pant Tott
Exposure Mediurm Tofal
Wedum Total
Tolal of Receplor Hazards Across All Media

Notes.
1- Mutagenic n us Guidance for Assessing Suscep Lt Exposure to




TABLET.7RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
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[Feenaro Tetrame. Future
[Recestor Popuiation: Farmers
[recentor Age: Adut
Wedium Exposure Medium Exposure Pont Exposure Route Chermicalof EPC Gancer Risk Caloultions Non-Cancer Hazard Calcutions
Potential Concem Vae | Unts | iniae/Exposure Concentraton SFIUN Rk Cancer Rk | InlakefExposure Goncentration RIDR Hazard Guotient
Vaie I Vaie Urits Vaie Units Vaie Tt
= Tngeston _[Aluminum 28200 | moKg 32807 | (okaioan A (gigidan 22601 ralkgioay) | 10800 | (markaiday) 022
Arsenic 385 makg 24E05 (maikaiday) 1.5E+00 (mfkgiday)”! 17604 (maikgiday) 30804 (makgiday) LED
Chiomium “ maky 93805 | (okwoay | SOEO01 | (mokgioa’ 32604 | (rogioay | 30803 | @okgiday) 011
Conat 04 | morg 23805 | (mikgidan) NA oz’ 16804 | (mongiday | 30804 | @nokgioay) 054
Copper 915 maky 10503 | (mokaiday) Na ooz’ 72603 | Grokgiday | 40802 | Gnokgay) 018
ron 7600 | moky w2802 | (mukgiday Na (mokoiaz)” 30501 rongitayy | T0E01 | (nokgiay) 042
Manganese a07 mykg a1e0s | (mykgiday Na ooz’ 64503 | (nokgiay | 24802 | (nokgay) 027
Thatum 0548 | mokg 62807 | (mgkgiday Na (mohoida) 4306 | (nogiday) | 10805 | (nokgiay) 043
Vanagum 123 | mokg 82605 | (mgkaiday) Na (mggiday’ 57604 | (mogivay) | 50803 | (nokgiday) 011
Exp_Route Total 20
Dormar | Aumnum 78200 | mong TOE03 | (mgkgisan WA oo TIE03 | (wkwidm) | 1OEw00 | mokoida) 0072
arsenic 35 | mong sE0s | (rokgday | 158400 | (ohgrdan” 27605 | (mogiday | 30804 | (onkoiday 0.000
chromium “ maky a0e06 | (mokgday | 208001 | (noiooay” 10805 | (mgngiday) | 7505 | (alkaiday) 014
conat 04 | morg 7aE0r | (mkgida Na (mokgiday)’ 52608 | (romkgiay | 30E0 | (moskgiomy) 0017
Copper 915 mokg 33805 | (mukgiday) Na oz’ 23804 | (rogiday | 40802 | (nokgiday) 00058
ron 7600 | moky 14803 | (mukgida Na ooz’ 95803 | (rogitay | TO0E01 | @nokgday 0014
Manganese 807 maky 20805 | (mgkaiday) Na oz’ 20804 | (rogday) | 9604 | Gnukgiday) 021
Thatum 0548 | moky 20808 | (mgkgiday Na oz’ 14807 | rogiiay | 10805 | nokgiay 0.014
Vanagum 123 | mgwg 26808 | (mgkaidan) Na gz 19605 | Gngngsy | 13e0e | orokgioay 014
Exp_Route Toal ]
Exposure Pon Total 55
Exposure M ediurn T otal 55

[fr— | GBashustOmeste | inhaation  [Alumnum 87E-08 | mgim’ 24E-06 g/ NA (i) 17605 (mgir) 50E-03 (mgir) 00033
arsenic 11608 | mgm? 30609 (mginy 43803 (womy? 21608 (mgir?y 15605 (mgin?) 00014
chromium 13808 | mgm? 7.0609 (miry 4502 oty 24808 (mgiry 10608 (mgir?) 0.00024
conat N 17609 (moire®) 90E03 gy 12608 (i) 60805 (maiy 0.00202
Copper 28E-07 mgim® 7.8E-08 (mgir?) NA (wani)?! = S4E07 (mgim?) N (mgir?) -
iron 12605 mgim® 3.2E-06 moim?) NA [T 22605 {mgim?) NA (mgir?) -
Manganese 25607 | mgim? 68508 (mgir?) Na gy’ 48507 (mgi?) 50605 (mgin?) 00036
Thalium 1.7E10 mgim® 4BE11 (moin) NA (g 33E10 (mi) NA (mgir) =
Vanadium 22608 | myw® | 61E00 (o) N gy = 13808 (ngi®y 1.08-04 i)

Exp_Route Total -
Exposure Pont Total T
Exposure M eiurm T otal T
[eroundwater — [oroundwater |  BaghusriDrive Ste Ingestion 1.1,1-Trichloroethane 4085 ugll 35602 (myikofday) NA = 12601 (mafkgiday) 2.06+00 (my/koiday)

P otable Use 1.1,2-Trichboroethane 0476 g wigos | nokgssy | 57E02 23807 14805 | (molgiday | 40803 | (okoiday)
1.1-Dichioroethane 198 gL 17603 | (mokgday | 57603 | (mokgga' | a7E0s 59503 | (mukgioay | 20801 | (nokgay
1.1-Dichioraethens 1231 gl 11802 | (mgkaidan Na (morkoidap)! - 37602 | (nokgioay | 50802 | (momkorday)
1.2-Dichioroethane 123 gL 11605 | (rokgday | 91602 | (mokgigan' | 9se07 3705 | (mokgioa) | 60803 | (nokgiday)

2 Hexanone 12 gL 10804 | (rokaisan Na (mokgiday)’ - 36804 | (mongioa) | 50803 | (nokaiday)
Berzene 0423 gL aee0s | mokodey | 5sE02 | (ke 13805 | (rogioay | 40803 | @nokgiday)
Bromotichioromethane e oL 04806 | (mokgdey | 62802 | (okpay’ 3305 | Grokgiday | 20802 | @nokgiday
Chiororom 265 gL 23805 | (mokgdey | 31802 | (okgay” 7905 | Gnokgitay | 10802 | Gnokgay
ety tertbuty| ether 373 gl 32605 | (mokgdey | 18803 | (mokgay” 1104 | (ke NA (mykosay)
Methylens chiorde 1.08 gl 18805 | (nokgoay | 20803 | (okgay” 32605 | (nokgioay) | 60803 | (nokgay)

123 gL 11605 | (okoay | 21603 | (mongidan’ 3705 | (nokgiday) | 60803 | (mokgiay)
rchiorosthene (4 utagenic) 194 ugit s3e0s | rokgoay | 93E03 | (okgiday” 50804 | (mokgiday) NA (mykasay)
Trchioroethene (Nonmutagenic) 194 ugi 17808 | okgoay | 37E02 | (okgean” 5004 | (mugiday) | 50804 | (monkoiday
Viny chioride 0853 gL 73806 | (okgay | 72601 | (rokgiday! 26805 | (mangioay | 30803 | (okgiday)
1,4-Diokane a4 gL oae0s | mokada | 10801 | (nokoroay” 22603 | (mongioay) | 30802 | @okgiday)
Diverzo(a,hanthracene 0068 gl 11806 | mokgde | 108400 | ookogay” 19806 | (makaiday) NA (mykossay) -
0 0023 oL 20607 | (nokooap | 17E001 | (mohrdan” 69807 | (mukgiday) | 30805 | (nokgday) 0.023
ceta-BHC ooogs | ug 7408 | (mokgdey | 63800 | (okgay’ 26607 | (nogitay | 80803 | (nokgiay 0000032
Dieksrin 00064 | ugL 55608 | (mokgoay | 16801 | (okgay’ 19807 | (nogday) | 50805 | (nokgioay) 00038
surminum 2080 gL 18802 | (mgkgiday NA (mooida)’ 63602 | (monkgitsy) | 10Ee00 | (rosgiday 0.063
antimony 13 gL 11605 | (nakgday Na gz 3005 | (moskgioay) | 4004 | (nokgiay) 0.087




TABLET.7RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
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PAGE 20F 5
[Feenaro Tetrame. Future
[Recestor Popuiation: Farmers
[recentor Age: Adut
Wedium Exposure Medium Exposure Pont Exposure Route Chermicalof EPC Gancer Risk Caloultions Non-Cancer Hazard Calcutions
Potential Concem Vae | Unts | iniae/Exposure Concentraton SFIUN Rk Cancer Rk | InlakefExposure Goncentration RIDR Hazard Guotient
Vaie I Van Urts Vaie Units Vae Tt
[Grountwater [Groumawater Baghusi Orve 8ie Ingeston - |Arsent 78 T GTEDS | (nokoioap | TSE0D | (makgom) | 10E0F TIECT | (angoan | SO0 | (rogican 075
Potable Use Cadmium 0439 gl 3.8E-05 (mgikgiday) NA (mgikg/day)”! = 13605 (mg/kgiday) 50804 (myskgiday) 0.026
chromium 133 gl 23804 | (mokoidap | S0E01 11808 4050y | ouigis) || 30803 | Gngllgide) 013
conat 159 gl 14805 | (makaiday) NA - 45805 | (malgiday) | 30E-04 | (akaiday) 016
Cyanide 191 gl 16604 | (mgkaida) NA 57804 | (malgiday) | 63804 | (akaiday) 091
on 2504 gl 21802 | (mgkaida) NA 75802 | (mggiday) | T0E-01 | (okoiday) 011
Leas 166 ugll 14805 | (mgikaiday) A 5005 | (malkgiday) N (ofkosay) -
Manganese a7 gl 83804 | (mgkaida) A 20803 | (mghgiday) | 24802 | (okotday) 012
Nic kel 93 ugit 80505 | (mukaida) NA 20804 | (mafgday) | 20802 | (nokatday) 0014
Thatm 0094 gL soe0r | (mgkgday Na 20806 | (mokgioay) | 10805 | (mokoiday 028
vanadum 484 gl 42605 | (nokgay Na (mohkgida) 15604 | (mogiday) | 50803 | emokgiday) 0.030
Exp_Route Total K]
Demmal - |1.1,1-Trichioroethane. 085 T 62503 | (nokaivan NA (rohkaida) B 22602 | (rokga) | 208000 | (rokgicay) 00Tt
1.1,2-Trichioroethane 0476 gL 20807 | (mokgidap | S7E02 16608 10608 | (onkgisay | a0E03 | (roskgiomy) 0.00025
1,1-Dichioroethane 108 gl 13804 | (mokgsm | 57E03 asE04 | (mangiday) | 20801 | (akaiday) 00023
1,1-Dichioroethene 1231 gl 14803 | (mgkaida) NA 4503 | (malgiday) | S0E-02 | (alksiday) 0,09
1,2-Dichioroethane 123 gl soe0r | (mgkgsmy | 91E02 17608 | (mglgiday) | 60E-03 | (akaiday) 000028
2 Hexanone 12 gl 41808 | (mgkaidan) NA 14805 | (mgngiday) | S0E-03 | (okoiday) 00029
Berzene 0423 ugiL seg0r | nokgesy | 55E02 19806 | (mglgday) | 40803 | (nokoiday 0.00048
Bromodichioramethane 1 gl ose07 | ngkgdsy | e2e02 23806 | (mglgiday) | 20802 | (nokatday) 0.00011
Chioroform 265 ugit 20806 | (mokgeay | 31602 70806 | (mangday) | 10802 | (nokatday) 0.00070
ety tert-buty| ther 379 g 12607 | (rokgsay | 1sE03 25808 | (okgisay A (afkasay) B
ethylens chioride 1.08 gt e7e0r | (mokgsay | 20803 12606 | (mongioa) | 60803 | (okaiday) 0.00020
retrachioroethens 123 gL 61806 | (mokgda | 21€03 21805 | (mofigioay) | GOE-03 | (mokgiday) 00035
Trchioroethene Ot tagenic) 194 gl 53805 | (mokgmy) | 93E03 93805 | (ofkaday) A (ofkaisay) -
Trichiorosthene (Nonmutagenic) 194 gl 27805 | (mokgsmy) | 37E02 9305 | Gnokgiday) | S0E-04 | (mukgiday) 018
Vi chioride 0853 gl s7e0r | (mgkgday | 72E01 20806 | (mghgiday) | 30803 | (okoiday) 0.00066
1.4-Diocane a ugll 22606 | (mgkgday | 10801 7806 | (mugiday) | 30802 | (okoiday 0.00026
Dienzoa manthracens 0064 gt 00es00 | (uokguuay | 108e00 008400 | (mskgiaay) A (gfkosay) -
arn 0023 g 00ee00 | (ugngay | 17E001 008400 | (mofkaida) | 30805 | orkatday) -
deta-BHC 0ooes | gL 53608 | (rokguay | 63Ee00 18807 | (mangigay | 80803 | (okatday) 0000023
Dielcrin 0004 | ugL 99808 | (mokgsay | 1eEe0n 3se07 | (mongioa) | 50805 | (nokaday) 0,006
aurnum 2089 gt 10804 | (rokaisan Na - 3se04 | (mangioa) | 1.08v00 | @okatday) 0.00035
antimony 13 gL 62808 | (makaiday) NA - 22807 | (mfgiday) | 6.0E-05 | (alkaiday) 0003
rseni: 78 gl are0r | (mokgdey | 15800 13800 | (mgngiday) | 30804 | (alkoiday) 00043
Cadmum 0439 gl 21808 | (mokaida) Na 73808 | (mangiday) | 25605 | (akoiday) 00028
Chromium 133 ugll 25806 | (mgkgisy) | 208401 44E08 | (molgiday) | 75805 | (okaiday) 0.059
Conat 159 ugiL 30808 | (mokaida) NA 1107 | (mghgday) | 30804 | (okgiday) 0.00035
cyanide 191 ugil 91807 | (mgkaidan) Na 32606 | (molgday) | 63804 | (nokaiday) 0.0051
ron 2504 gL 12604 | (mgikaidan NA 42608 | (rogisay | 70801 | (mokorday) 0.00080
Loas 166 gL 79809 | (mgkgday NA 20508 | (malkgiday) N (askarsay)
Manganess o7 gL 46E05 | (mokaisan NA 16805 | (mongioay) | 96804 | (okaiday) 0017
Nickel 934 gl 89808 | (makaiday) Na 31E07 | (mglgiday) | 8004 | (alkoiday) 0.00038
Thatum 0004 gL 45600 | (mgaida) NA 16808 | (mangiday) | 10805 | (alkoiday) 00016
vanagum s gl 24807 | (makaida) e = 83607 | (mongiday) | 13804 | (ronkoiday 0.0064
Exip_Route Total 56E-05 ]
Exgosure Port T ol 3TE0 )
Exposure W eaium T oal 3TE0 ]
T Gaghusi Drwe Ste Inhagton 1.1, 1-Trcoroemane TOE00 | g B6E01 o) N [ = T0E+00 i) 5.0E+00 (g 039
Potabie Use 1.1,2Trchloroethane 24804 | mgm? 65605 (mgir?) 16605 (wgrmy’ 23804 (mgi?) 20804 (mgi?) 158
1.1-Dichoroethane 99502 | mym® 27802 (o) 16608 (gry’ 95602 (i) NA (g 3
1.1-Dichoroethene 62601 | mgm? 17801 (mgin?) Na (gmy’ 59601 (mgi?) 20801 (mgin?) 30
1.2-Dichiroethane 62604 | mgm? 17608 (mgiry 26605 (afmy’ 59804 (mgir?y 7.0603 (mgir?) 0.084
2-Hexanone 60803 | mgm? 16603 (miry Na oy’ - 58609 (mgiry 30602 (mgir?) 019
Benzene 21E-04 mgim® 5.8E-05 (mgin) 7.8E-06 (warni)?! 4.5€-07 20E-04 (mgin) 3.0E-02 (mgin?) 0.0068
Bromadichloromethane. 55E-04 mgim? 1.56-04 (mgir?) 3TE-05 (warniy?! 5.6E-06 53E-04 (mgim?) NA (mgir?) -
Chiorotom 13603 | mg?® 36604 (o) 23605 (ugir)" §3€-05 13603 (mgin) 9.85-02 gy 0013
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[Feenaro Tetrame. Future
IReceptor Popuation: Farmers
[Recentor Age: Agut
Wedium Expasure Medium Exposure Pont Expasure Route Chermicalof £ Cancer Risk Calcublons Non-Cancer Hazard Calculations
Potential Concem Vae | Unts | iniae/Exposure Concentraton SFIUN Rk Cancer Rk | InlakefExposure Goncentration RIOIRIC Hazwd Guctient
Vas Tnis Tae T Vas T Vi T
[Grountwater T Baghue Orve Ste Thaaton - [Mehy ert Uy ether TOE03 | mgm | 52604 (o) pr=m i) = TOE 03 i), = ) 000061
P otable Use ethylene chioride saE0s | mgm® | 30E04 (gt 10608 gy 30609 52604 (i) 60801 (maie’y 0.00086
etrachioroethens 62600 | mym® | 17804 (mgi?) 26607 iy 44508 59E04 (i) 10802 (mir) 0015
Trchiorosthene (i utagenic) 97603 | mym® | 5303 (o) 10608 wgin?y" 53608 93603 (i) Na (mgim?) -
Trichioroethene (Nonmutagenic) 97603 | mgin? 27603 (i) 31E06 (ugin?y* 8.2E-06 93603 (ma) 20603 (i) a1
Vi ehiorige a3g0s | mgm® | 12604 (maire®) 44608 iy 51607 41E0 (i) 10801 (mair’) 00041
1.4-Diocane 37602 | mym® | 10802 (maire®) 50608 iy 51605 35602 (i) 30802 (mairr®) 12
Dibenzo(a hanthracene 00E+00 | mgim® 00E+00 (e 6.0E-04 gy’ - 008+00 (mgir?) NA (o) 3
|A1drin 1.26-05 mgim® 3.2E-08 (i) 4.96-03 [ 1.56-05 11E-05 (mgin®) NA (mgim) -
deta-BHC 0.0E+00 | mom? 0.0E+00 (i 1.86-03 (ugny! 0.0E+00 (o NA (i)
Dielcrin 0.0E+00 | moim? 0.0E+00 (i 48E-03 (ugny! 0.0E+00 (o NA (main)
[Alurminum 00E+00 |  mgim® 00E+00 (g NA (i 0.0E+00 (mgin) §0E-03 (mgin) -
antimony 00g+00 | mgm? | 00E+00 (o) Na iy 00E+00 (moim?) A (mgim?) -
rseni: 00e+00 | mgm? | 00E-m0 (o) 43603 gty 00E+00 (i) 15605 (i) -
Cadmium 00e+00 | mgm® | 00Evm0 (o) 18603 iy 00E+00 (i) 10805 (mai’) -
Chromium 00g+00 | mgm® | 00Eem0 (o) 84E02 iy 00E+00 (i) 10804 (i) -
Conat 00e+00 | mgm® | 00Ev00 (o) 90E03 iy 00E+00 (i) 60806 (i) -
Cyanide. 9.6E-03 mgim’® 2.6E-03 (i) NA (ugimy* 8.26-03 (mgin®) 8.0E-04 (mgin®) 1
iron 00E+00 | mom? 0.0E+00 (i NA (ugin?y! 0.0E+00 (o NA (i)
Lead 0.0E+00 | mom? 0.0E+00 (i NA (uginy! 0.0E+00 (o NA (i)
Manganess 00e+00 | mgm® | 00Ee00 (o) Na i)' 00E+00 (o) 50805 gy
Nickel 00g+00 | mgm? | 00E+m0 (o) 26604 i)' 00E+00 (i) 90805 (i) -
Thaium 00E+00 | mgm? | 00Ee00 (i) Na gy 00E+00 (i) Na (i) -
[Vanadium 0.0E +00 mgim® 0.0E+00 (mgin) NA giny? 3 0.0E+00 (mgin) 1.0E-04 {mgin®) =
Exp._Route Toal ,
Exposure Pom Total z
Exposure M edium Total z
M edium T otal z
[Grounowater [Groundwater ‘Baghusit Drive Ste. Ingeston |11, 1-Trchiorogthane. 4085 ugiC TAE04 mofkginay) NA (mikgiday)”" - [F=T gkgiday) | Z0E+00 | (mukaiday) 0.00021
rigation 1.1, 2-Trichlorosthane 0476 uglL 28E-08 (mokarday) 57E-02 (mofkaiday)” 1.6E-09 49E-08 (mykaiday) 40E-03 (mofkaiday) 0000012
1,1-Dichloroethane 198 uglL 126805 (mokarday) 57E-03 (mofkaday)”’ B.EE-08 20605 (mskaiday) 20601 (mofkaiday) 0.00010
1,1-Dichbroethene 1231 uglL 7.28.05 (mokafday) NA (mofkolday)” = 13604 (makaiday) 5.06-02 (mofkaiday) 00025
1,2-Dichboroethane 1.23 uglL 7.26-08 (makafday) 91E-02 (mofkaday)”’ 6.6E-09 13807 (maskaiday) B.0E-03 (mofkaiday) 0000021
2-Hexanone 12 gl 7.0607 (maikafday) NA (mafkaday)”" - 12608 (maskaiday) 5.06-03 (mofkgiday) 0.00025
Benzene 0423 gl 25608 (maikafday) §5E-02 (moikrday)’ 1.4E-09 43808 (mg/kgiday) 40803 (myskaiday) 0.000011
Bromodichloromethane 11 ugit 6.5E-08 (mgrkgiday) 6.26-02 (mgikgiday)” 4.0E-09 1.1E-07 (mgrkgiday) 2.0€-02 (mofkgiday) 0.0000057
Chioroform 265 gl 1.6E-07 (mykoiday) 31602 (maikorday)”’ 4.8E-09 27807 (mykgiday) 10602 (morkgiday) 0000027
ety tert-butyl ether 379 ugll 22807 (mokorday) 18E-03 (mikg/day)" 40E10 39607 (myskgiday) NA (mykaiday) -
Methylene chiaride 1.08 ugll 95608 (mokaiday) 20603 (mtkg/day)" 1.9E-10 11E07 (mkgiday) BOE-03 (mofkgiday) 0000018
[Tetrachioroethene 1.23 gl 7.28-08 (mokarday) 21E-03 (mofkaday)” 15E-10 13607 (mykaiday) B.OE-03 (mofkaiday) 0000021
Trichiorosthene (M utagenic) 19.4 ugll 17606 (mykafday) 93603 (mofkoiday)” 1.66-08 20606 (mykaiday) NA (mofkaiday) =
Trichioroethene (Nonmutagenic) 19.4 uglL 11E-06 (makarday) 37602 (mofkoday)”’ 42608 20808 (mkaiday) 50604 (mofkaiday) 00040
iyl chioride 0853 gl 50608 (maikafday) 72601 (mfkaday)”" 3.66-08 88E-08 (maskaiday) 30603 (mofkaiday) 0000028
1,4-Dioxane 744 ugll 44805 (maikafday 10801 (mfkaiday)”’ 44807 76606 (maskaiday) 30802 (mofkaiday) 0.00025
Dinenzo(amanthracene 0064 gL seE0s | (mokgday | 108400 | (mokgigat | seE00 66609 | (moikgday) A (myfkosay)
Adrin 0023 gl 1.4E-08 (mykoiday) 17E401 (mafkaday)’ 23608 24E-09 (myikgiday) 30E-05 (mykaiday) 0.000079,
detta-BHC 0.0085 ugll 50E-10 (mykoiday) B3E+00 (mafkaday)’ 32609 88E-10 (mykgiday) B.0E-03 (mofkgiday) 000000011
Dieldrin 0.0064 ugll 38E10 (mokaiday) 16E+01 (mikgday)! BOE-09 BEE10 (myskgidar) 5.0E-05 (mofkgiday) 0000013
[Aluminum 2089 uglL 12804 (mokarday) NA (mofkaday)”’ 21604 (myfkoiday) | 1.0E+00 (mofkoiday) 0.00021
[Antimony 13 uglL 7.6E-08 (mokafday) NA (mofka/day)”’ 13607 (mkaiday) 40E-04 (mofkaiday) 0.00033
[Arsenic 78 uglL 46E-07 (mykarday) 1.5E+00 (mofko/day)”" B.9E-07 B0E-07 (maskaiday) 20604 (mofkoiday) 00027
Cadmium 0.430 uglL 26E-08 (makafday) NA (mofkaday)”’ - 45E:08 (maskaiday) 50604 (mofkaiday) 0000090
Chromium 133 gl 12606 (maikalday) 50801 (mfkoday)”" 5.96-07 1.4E-08 (maskaiday) 30603 (mafkaiday) 0.00046
Cobatt 1.59 ugit 9.36-08 (mgikgiday) NA (mafkgiday)™" 1.6E-07 (mgfkgiday) 3.0E-04 (mgfkgiday) 0.00054
Cyanide 191 gl 11E-06 (myikoiday) NA (mafkaday)’ 20606 (malkaiday) 63E-04 (myikaiday) 00031
iron 2504 ugll 1.56-04 (myikoiday) NA (mafkaday)”’ 26E-04 (mykgiday) 70801 (mofkgiday) 0.00037
Lead 1,66 uglL 9 7E-08 (mokoiday) N mafkalday)! 17607 (mykoiday) NA (morkgiday) =
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[Feenaro Tetrame. Future
IReceptor Popuation: Farmers
[recentor Age: Adut
Wedium Expasure Medium Exposure Pont Expasure Route Chermicalof EPC Gancer Risk Caloultions Non-Cancer Hazard Calculations
Potential Concem Vae | Unts | iniae/Exposure Concentraton SFIUN Rk Cancer Rk | InlakefExposure Goncentration RIOIRIC Hazwd Guctient
Vaie I Van Urts Vaie Units Vae Tt
[Grountwater [Croumawater Baghue Orve Ste geston - [Manganess £ T STE0D | (mokaam) NA (rohkoida) TOE05 | (TGk@iom) | 24E02 | (okgica) 0.00042
rigation ickel 934 gL sse0r | (mokgday NA (mgkaiday’ 9sE07 | ongay | 20802 | (roskgioay 0000048
Thatum 0098 gL 55600 | (mokaivan Na oz’ o7E00 | onkgay) | 10E05 | (roskgicay 0.00097
Vanagum 434 ugiL 29807 | (mukgida) Na gtz 51607 | nomkgsay | soE03 | omoskgiomy) 0.00010
Exp_Route Total 0017
Dermal | 1.1, -Trchioroethane w055 [ G7E0r | (mokoid) N oo - TIE0: | oikwda) | ZOED0 | (okoidan) 000055
1.1,2-Trichioroethane 0476 gL s1e08 | mokgss | 57E02 16608 sse0s | (rotkgia) | 40E03 | (rokgioay) 0000014
1,1-Dichioroethane 108 gL 15605 | (mgkgesy | 57E03 86608 26805 | (mglgiday) | 20801 | (okoiday) 0.00013
1.1-Dichioroethene 1231 gL 16600 | (mykgida NA = 20804 | (rotgisay | S0E02 | (roskgioay) 0006
1.2-Dichioroethane 123 gL see0s | (mokgesy) | 91E02 53600 10807 | Grotkgisay | soE03 | (mokgioay) 0000017
2 Hexanone 12 gL aoe0r | (mgkgday Na - ese07 | nonkgay | soe03 | (mokgioay) 0.00017
Berzene 0423 g ose08 | (mokgeay | 5sE02 11807 | (nogiday | 40803 | (nokorday) 0000020
Bromodihioromethane 11 gL 67608 | (okaiay | 62602 12607 | (mongioay | 20802 | @nokgigay | 0.00000s8
chiorofom 265 ugL 22607 | (mokgidap | 31E02 aoE07 | (ratkaigay | 10E02 | (rskgiday) 0000039
ety tert-buty| etner 379 gL ese08 | (mokgdm) | 18E03 15807 | (atkaday) NA (myfkosay) E
ethylens chioride 108 gL 62808 | (mokgdm) | 20803 72608 | (mglgiday) | 60E-03 | (malksiday) 0000012
etrachiroetnens 123 gL 63807 | (mokgemy | 21603 11608 | Grotkgigsy | e0E03 | (mokgioay) 0.00018
Trchioroethene (4 utagenic) 194 gL 23806 | (mokgemy | 93E03 51606 | (mofkaiday) A (yfkasay) -
Trchioroethene (uonmutagenic) 194 gL 20806 | (mokgesy | 37E02 51608 | (rgkgs) | SoE-0e | (mokgioay) 0010
Ving ehiorige 0883 gL 12608 | (ngkgday | 72601 13807 | angkgissy | a0E03 | (roskgioay) 0000042
1.4-Dioxane 04 gL 27807 okgida) | 10801 ase07 | ongay | a0E02 | (rogiday 0000016
Divenzoa,hanthracens 0064 gL 00E+00 | (nokgoay | 10Ee00 00E+00 | (mskgiaay) NA (afkasay)
g 0023 gL 00E+00 | (rakorsay | 17401 00E+00 | (kga) | 30805 | Gnokosay)
dsta-BHO ooogs | 55609 | (mokgdey | 63800 9sE00 | (ongay | soE03 | rokgiemy | o.oo000r2
Dieksrin oooes | g 10808 | (mokgida) | 168+t 18608 | (mglgiday) | 50805 | (alksiday) 0.00036
uminum 089 gL 17805 | (mgikgiday) NA 30605 | (ot | 10800 | (rokgiday 0000030
antimony 13 gL 11808 | (mykgiday NA 196808 | (mghgiday) | 60E-05 | (okoiday) 0.00031
rsenic 8 gL 65608 | (mgkgosy | 158+00 11807 | (mgngiday | 30804 | (okaiday) 0.00038
Cadmium 0439 gL 36609 | (mykgiday NA 64509 | (molgiday) | 25805 | (okgiday) 0.00025
Chromium 123 gL s3e0r | mokgeay | 208401 39807 | (mangday) | 75805 | (okatday) 00051
Cobat 1.50 gL 53809 | (mgkgday NA 92609 | (mogioay) | 30804 | (okatday) 0000031
oyanide 101 gL 1ee0r | (mokgday NA 20607 | (ongioay | s3e0s | rosgioay 0.00044
ron 2504 ugL 21805 | (rokaisan Na 36805 | (mongioa) | TO0E01 | nokgiday) 0000052
Lea0 166 gL 14809 | (mokgiday) NA 24800 | (otkaiday) A (nukaiday) -
Manganese a7 gL soE07 | (mukgida) NA 14800 | (mglgiday) | 9604 | (alkaiday) 00015
hickel 93¢ gL 15608 | (mkgiday) NA 27608 | (mangiday) | 80E-04 | (okoiday) 0000034
Thatum 0nss gL 78810 | (mgkgidey NA 14809 | (mglgiday) | 10805 | (okoiday) 0.00014
Vanagum 434 gl 21808 | (ngkgday Na gz - 12608 | (mongitsy) | 13604 | orosgioay) 0.00055
Exp_Route Toal T2E 0 0025
Exposure Pont Total 9250 0063
Exposure M edium Total 920 0063
’r | beshuiomests Thaalon 1.1, Tachoroethane TIED | mgm STE0T ) W [N = TIED () 5.06+00 (mgin) 000000034
rigation 1.1,2-Trichboroethane 01E06 | mym® TAEAT (gl 16605 gty 11812 12610 (i) 20804 (maire’) 000000062
1.1-Dichioraethane 52603 [ mym’® 41808 (o) 16608 (ofmy? 65611 71608 (mgiry N (mai) -
1.1-Dichbraethens 39802 [ mym?® 31607 (o) NA oty - 54807 (mgir)y 20801 (mgir) 0.0000027
1,2-Dichloroethane 25E-05 mgim® 20810 (mgin®) 26E-05 (warni)?! 51E12 34E10 (mgin) 7.06-03 (mgir?) 4.9E-8
2 Hednone 13600 | mym® 10809 (i) Na gy - 16809 (mgi?) 30602 (mgir?) B1E8
Berzene 11605 | mym® BOE11 (mgire?) 78608 gty 67613 15640 (mgi?) 30602 (mgir?) 5089
Bromodichioromethans 25605 | mym? 19610 (g 37605 gy 72642 34810 (i) NA (mgin®) =
Chiororom 65605 | mym® S1E10 (maire®) 23605 iy 12641 89E-10 (i) 98E-02 (mgi?) 91e9
Mty tert-buty| ether 68605 | mgm? 53610 (mgir?) 26807 gty 14813 93610 (i) 308400 (i) 31810
Methylens chioride 26605 | mgm? 3110 (mgin?) 10808 (gmy’ 31615 36610 (i) 60801 (marr’) 60510
etrachiorogthens 37605 | mym?® 29610 (g 26807 gy 76614 51610 (mgir?y 40602 (mgir?) 1368
richiorosthene (4 utagenic) 55604 | mom? 6.4E-09 (e’ 1.0E-08 oy’ 64812 75609 (mgiry NA (maiy -
Trichloroethene (Nonmutagenic) 55E-04 mgim? 4.36-09 (moir?) 31E-08 (warni)?! 13E11 7.56-09 (mgi?) 20€-03 (mafre?) 00000037
Vi ehiorige 27605 | mym® 21E10 ) 14808 gy’ 94813 37E10 (o) 10801 (mgir?) 37E9
1,4-Dioxans 11605 | mym? 82611 (i) 50-06 gy 41613 14E10 (i) 30602 gy 4850
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[Feenaro Tetrame. Future
IReceptor Popuation: Farmers
[receptor Age: Avut
Wedium Expasure Medium Exposure Pont Expasure Route Chermicalof Ero Gancer Risk Caloultions Non-Cancer Hazard Calculations
Potential Concem Vae | Unts | iniae/Exposure Concentraton SF Unit Risk Gancer Risk_|_Infake/Exposure Cancentration RIOIRIC Hazwd Guctient
Vaie I Vae Urts Vaie Units Vae i
[Grountwater T Baghue Orve Ste haaton - [DBenzoGmanhracens DOEND | momr | COET00 o) = o B ToE w00 g A gy
rigation it 19607 | mgm® | 15612 (maire®) 19803 iy 73812 26612 (i) A (maie’y
deta-BHO 00g+00 | mgm? | 00Eem0 (mgi?) 188:03 iy 00E+00 (i) Na (o) E
Dietsrin 00e+00 | mgm? | 00E+m0 (o) 46803 oy’ 00E+00 (i) A (o) -
uminum 00g+00 | mgm? | 00Eem0 (o) N gy’ 00E+00 (moim?) 50603 (o) -
antimany 00e+00 | mgm® | 00Eem0 (mgim?) N gy’ 00E+00 (i) A (mgyr®) -
rseni: 00g+00 | mgm® | 00Eem0 (maire®) 43603 gy’ 00E+00 (o) 1.56-05 (o) -
Cadmium 00e+00 | mgm® | o0Ee00 (gl 18603 gy’ 00E-00 (o) 1.0-05 (o) -
Chromium 00g+00 | mgm® | o0Ee00 (i) 84E.02 gy’ 00E+00 (o) 1.06-04 (o) -
Conat 00g+00 | mgm® | 00Ee00 (g’ 9003 gy’ 00E+00 (o) 60608 (main) -
Cyanide 22604 | mym® | 17€09 (i) NA gy’ 3009 (o) 80804 (i) 0.0000037
iron 00E+00 |  mgim® 00E+00 (g NA (uginy* 00E+00 (mginy NA (mgir)
Leas 00g+00 | mgm? | 00E+00 (mgi?) N gy 00E+00 (i) A (o) -
Manganese 00e+00 | mgm? | 00E-m0 (o) A oy’ 00E-00 (moim?) 50605 (o) -
ickel 00e+00 | mgm® | 00Evm0 (o) 26604 gy’ 00E+00 (moim?) 9005 (mam?) -
Thatum 00g+00 | mgm® | 00Eem0 (mgi?) N gy’ 00E+00 (i) A (moyr®y -
Vanadum 006400 | mgm® | o0Eem0 (i) N gy’ - 00E-00 (i) 10604 (i) e
X, Foute T ot TIET 0000011
Expocure P 1ol TIET 0000011
Expocure W eatm Total TIET 0000011
W eatum T ol GIE 0 [
"Total of Rt eplor Risks At oS Al edia | 67604 T Ol Of Reveplor Hazards ALross AT els gl

Nates.
1~ Mutagenic in USEPA' g Sustent Eary-Le Exposure to Carcinogens (2005).
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BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 5
Ecenario Timetrame. Fture
recentor Popuiaton: F armers
Recentor A ge: Lelong (Chils and Adulh
Wegum Exposure Meaum Exposure Port Exposure Route Chemical of EPo Gancer Risk Caloultions Non-Cancer Hazard Calculations
Fotential Concern Vale | Unts | intae/Exposure Ooncentraton CSF /Nt Risk Gancer Rk | _IniakefExposre Ooncentration RIDIRTC Hazard Quatient
Valie Units Ve Ui Vaie Units Vil Units
Soil Baghusrt Drive Site. Ingestion luminum 28200 ‘mofkg B3E-02 (mgikgiday) NA (mrkgiday) ™ )
rsenic 355 | mokg are0s | ohgiay | 158400 | mokgeay! [ 71E0s
ohromium 4 mgfkg 3304 | okgiay | s0E01 | (mokgday' | 17608
Cobalt 204 mgfkg 45E-05 (mfkg/oa) NA (mofkg/day)”! =
copper a5 gty 20803 | (mgkatdan NA (mohoidz)” -
ron 7600 | mgkg 8402 | (makgtdan NA (motkoida) -
b anganese 807 mafky 10603 | (mamgiay Na (mogidayy
Thatium 0548 kg 12608 (mgikoiday) NA (mgrkgiday)”! 5
v anadium 723 mgfkg 1BE-04 (mgfkgiday) NA (mgkgiday)”! 2
Exp_Route Total ZaE 0
Dermal luminum 28200 ‘mofkg 18E-03 (mgikgiday) NA (matkorday)” -
s rsenic 355 | mokg 66606 | (mokgiay | 15€s00 | (mokgaay’ | a9E06
chromium " gty 87606 | rokgiay | 208401 | gnokgaay' | 17608
cobat 04 | mykg 13808 | (makatdan A (mohoida)’
copper 915 mgfky 57605 | (mykgtdan Na (mohoidar)’
ron 7600 | mokg 20803 | (mgmgisay Na (mogiaay)’
i anganeee 807 mgfky 50805 | (mamkgtoan NA (mokida) -
Thatium 0548 mikg 34E-08 (mgikgiday) NA (mgrkgiday)”! -
v anadium 123 | mokg 45606 | (mankaiday Na gz’ -
Exp_Route Total TeE 0
Exposure ot Tol TZE 0L
Bxposure Medur Total [FE
A Baghusi Drve Sie Thaaton  [Flarmnum GIE05 | mgm S1E06 i) o gimy -
i senic 11608 | mgm? 39609 (mgi?) 43803 gy 17608
chromium 13608 | myim® 13808 (i) 84802 iy 11E-08
[conat 63609 | mgm? 22609 (mgi)y 908-03 gy 20608
[copper 20607 | mgm? 10807 (mgir)y NA gy -
ron 12605 [ mgm?® 41608 (i) Na (!
M anganese 25607 | mgim® 89E-08 (mgi) NA (ughy* -
rhanum 17810 | mgm? BOE11 (i) Na gy =
v anadium 22608 | mgm® 80E-09 (mgin) A gy -
Exp_Route Total TIE
Exposure Pont Total TIE
Exposure Wedurm Total =
Medurm T otal 2
Sroundwater Grounawate Baghusi Drwe S Tngeston [1.1.1-Trenloroethane 085 [ 52602 | (makgida I okGIa) -
Potatle Use 1,12 Trehioroetnans 0475 gL 61605 | rokgay | 57802 | gnokgaay' | 3se07
1.1-Dihoroethzne 198 ugil 25603 | rokoiey | 57603 | (mokgaay' | 14505
1,1-Dichoroethene 1231 gl 16602 | (makgtdan NA (mokoidar) -
1,2-Dichoroethane 123 gL 16805 | nokoiamy | 0102 | (nokgeay' | 14508
2-Hexanone 12 gL 15804 | (mamkgtoa NA (mokgida)! -
perzene 0423 gL siE08 | momgmay | s5E02 | mokwda [ acE0r
e omog horamethane 11 ugll 14g05 | ohgigay | 62601 | gmongdap [ ssE07
chiorotorm 285 ugiL 34805 | okgoay | 31802 | mokgaay' | 11€08
ety tetbutyt etner 378 ugiL 4905 | rokgay | 18203 | (mokgaay' | sse08
i ettyene chioride 1.08 ugiL 4305 | rokgiay | 20803 | gnokgaay' | 8se-08
retachirocthens 123 ugil 16605 | nokoiay | 21803 | mokgaay' | 3se08
[richioroethene (Mutagenic) 194 g 77608 | rokoiam | 93803 | (mokgeay' | 72508
rrchiorosthene (Nonmutagenic) 194 gL 2500 | ongay | a7E02 | gmokgasy [ o2e0e
vinyichiorige 0853 g 55605 | rokgioay | 72801 | (mokgaay' | 40E05
1, +-Dioxane 44 gl ose0s | ks [ 10801 | mokgaay! [ ases
[Dibenzo(a fanthracene 0064 ugiL. 26E-06 (mgikgiday) 1.06+00 (motkorday)” 2BE-06
s 0m 0023 uglL 30507 | rokgiay | 17Es01 | mokgaay' | s0e06
uenzaHc ooogs | ugL 11607 | okgiey | s3Es00 | mokgaay' | 70e07
oician 00064 | gl 62608 | (mokgiay | 168401 | mokgeay [ 13508
urinum 2089 ugit 27802 | (makatdan NA (mokoida)”
ntimony 13 gL 17605 | cmakgtay A mogday’




TABLE 7.8 RNE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE2 OF 5
Ecenario Timetrame. Fture
recentor Popuiaton: F armers
Recentor A ge: Lelong (Chils and Adulh
Wegum Exposure Meaum Exposure Port Exposure Route Chemical of S Gancer Risk Caloultions Non-Cancer Hazard Calculations
Fotential Concern Vale | Unts | intae/Exposure Ooncentraton CSF /Nt Risk Gancer Rk | _IniakefExposre Ooncentration RIDIRTC Hazard Quatient
Vaie Units Ve Ui Vaie Units Vil Units
Groundwater (Grounowater Baghusi Drve &ite Ingeston  [rsenic 78 gl TOEOr | okoap | 19600 | (mokwda | 15E04
Potable Use jcadmium 0438 ugiL 56E-06 (mgikgiday) NA (motkorday” -
chromium 133 ugiL 53604 | rokoay | 50E01 | gnokgeay' | 27606
cobat 159 uglL 20805 | (mkgtdan A ooz’ -
oyanie 191 ugiL 25804 | (mikatdan NA ooz’ -
ron 2504 [ 32602 | (makatdan Na (moiaay’
Loa0 166 ugit 21605 | (makgtdan NA (mokoidap)”
i anganese 97 gL 12603 | (makgtan NA (o)’ -
INickel 9.34 ugiL 12604 (mgikgiday) NA (matkgrday™ 2
IThasium. 0.094 ugiL 12606 (mgikgiday) NA (matkgrday)” =
v anacium 494 gL 63605 | (o A ykyda)! -
Exp_Route Total GO0
Dama [ 1.1 Trenioroethans w085 [ GOE03 | (makaiday N (mokoidar)” =
1,12 Trehioroethans 0478 uglL 407 | okgey | 57802 | (mokgaay' | 24508
1,1-Dichoroethene 198 ugiL 19804 | nokgiay | 57803 | gnokgaay' | 11E-08
1,1-Dihoroethene 1231 ugil 20803 | (makatdan NA (motoidar) -
1,2-Dichoroethane 123 g 72607 | rokoioay | 0102 | (mokgeay' | 6e-08
2 Hexanane 12 g 60805 | (markada NA (mokgiday)’ -
perzene 0423 g 1o | ookgmay | ssE02 | mokwday' [ ases
e omogi horamethane 11 gl 0407 | ok | 62601 | mokgeay [ ssEs
chioroform 285 ugll 20806 | rokoiay | 31802 | gnokgemy' | 8oE-08
ety tertbutyt etner 379 ugiL 10806 | rokgiay | 18803 | (mokgaay' | 19509
i ettene chioride 108 ugiL 15606 | rokoiay | 20603 | (mokgaay' | 30e-09
retachirocthens 123 [ 8006 | (mokgiay | 21803 | (nokgeay' | 19E-08
rchioroethene oMutagenic) 194 ugit 12608 | rokoay | 93803 | (mokgemy' | 11€08
rchiorosthene (Nonmutagenic) 194 gt s0E0s | omgoay | a7E02 | mokgday' [ 14808
Jvinyl ¢ horide 0853 ugiL 38E-06 (mgikgiday) 72E-01 (maikgrday)” 27€-06
1, +-Dioxane T4 ugil 32606 | rokoay | 10801 | (mokgeay' | 32607
[Dibenzo(a manihracene 0084 ugiL 0.0E+00 (moikgiday) 1.0E+00 (motkorday™ =
10 0023 g 00800 | mokga) | 17E401 | (okgrdan -
setzarc ooogs | ugL 77608 | rokoiey | 63Es00 | (mokgaay' | 4se07
ician 0064 | ugL 1407 | momgay | reE0r | mokgday [ 23808
s urminum 2089 ugil 14804 | makgtdan Na (mohgiaayy’ -
tmony 13 ugit 8708 | (makgtoan NA (mokoidap) -
rsenic 8 gL 52607 | womgmay | 158400 | mokgday [ 7eE07
cagmium 0438 ugil 29808 | (makatday n okgrday -
ohromium 133 ugiL 52608 | ok | 208401 | mokgda? [ 10E0
o 159 gl 42608 | (mamkgtdan A ooz’
oyanie 191 ugiL 13806 | (mokgtdan Na (oo’ =
ron 2504 ugil 17604 | (makatdan A (mohoida) -
Loa0 166 ugit 11608 | (makgtdan NA (mokoidar) -
b anganese o7 g 65605 | (markgdan Na (mogiaay)’
ickel 034 ugll 12607 (mgfkgiday) NA (mafkalday)” -
rhasum 0088 gL 63809 | (mkgiday Na oz’ -
v anadium 494 ugiL 33607 (mgkgiday) NA (mgtkgfday” =
Exp_Route Total [EE
Exposure Pont Total TIEOL
Bxposure Medur Total TIE0
A Baghusi Drwe S Tnhagton  [1.1.1-Theniorogtnane ZOE+00 | mgim B6E01 i) N [T -
Potatie Use 11,2 Trhloroethane 24804 | mgm? 65605 (mgi) 16605 gy 10606
1,1-Dichoroethene 99802 | mym® 27602 (mgie®) 1.66-08 iy 43605
1,1-Dichoroethene 62601 | mgm? 17601 (mginy NA wgiry" -
1.2-0chioroethane 62604 | mgm? 17604 (mgiry 26605 (woim?y! 44806
2 Hexanane 60803 | mgm? 18603 (i) NA (! -
perzene 21804 | mgm? 58605 (mgi?) 78608 (g 15807
e omogi horomethane 55604 | mgm? 15604 (i) 37605 gy 56606
chioroform 13803 | myim® 36604 (i) 23605 gy 83606
ity tertbutyt etner 19803 | mgm? 52604 (mgi) 266-07 gy 13607




TABLE 7.8 RNE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
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Ecenario Timetrame. Fture
recentor Popuiaton: F armers
Recentor A ge: Lelong (Chils and Adulh
Wegum Exposure Meaum Exposure Port Exposure Route Chemical of EPo Gancer Risk Caloultions Non-Cancer Hazard Calculations
Fotential Concern Vale | Unts | intae/Exposure Ooncentraton CSF /Nt Risk Gancer Rk | _IniakefExposre Ooncentration RIDIRTC Hazard Quatient
Valie Units Ve Ui Vaie Units Vil Units
Groundwater m Baghusi Drve &ite Inhalaton [ ethylens chiorde 54E04 | mgm® 30604 (o) 10E-08 gy 30609
Potanie Use retachioroethene 62604 | mgm? 17604 (mgi?) 26607 gy 44808
Trchioroethene (Mutagenic) 97603 | myim® 53603 (i) 10606 gy 53606
rrichiorcethene (Nonmutagenic) 97603 [ mym’® 27603 (mgi?) 31E-06 gy 82606
v iy chiorige 43804 | mgm? 12604 (mgi?) 44808 gy 1807
1.4-Dioxane 37602 | mgm® 10802 (i) 506-0 (giy" 51805
oinenzotamanthracene 006400 | mgm? | 00400 (mgiry 60E-04 gy
A ldm 12605 mgim® 32608 (mgin®) 49E-03 (giy? 1.5€-05
vetamHC 006400 | mgm? | 00E+00 (o) 186-03 (g -
Dieldrin 00E+00 | mgim® 0.0E+00 (mgi?) 46E-03 (gimy" =
s wrinum 00e+00 | mgm® | 00Ee00 (mgi?) Na iy -
s ntmony 008400 | mym? | ooEv00 (i) Na iy -
o rsenic 00ev00 | mgm® | 0oee00 (mgi?) 43803 iy -
Cagmium 00ev00 | mgm® | 00Ee00 (mgi?) 18603 iy -
chromium 008400 | mym® | 00Ev00 (i) 84502 gy -
cobat 00g+00 | mom? | 00Ee00 (mgiry 90803 gy -
Cyanide 96E-03 | mgim’ 26803 (mgi?y NA (ughy* -
ron 008400 | mgim? 008400 (i) N gy -
Lean 008400 | mym? | 00Ev00 (mgi?) A gy
M anganese 00e+00 | mgm® | 00E+00 (mgi?) A iy
rickel 006400 | mym? | 00E+00 (i) 26604 gy =
rhasum o0ev00 | mgm® | ooEe00 (mgi)y NA gy -
anaduum 00e+00 | mgm? | o0ee0 (mgir) N gy -
Exp_Route Total z
Exposure Pont Total X
Exposure Wedum T ol "
Vedum Totar -
Srounawater Groundwater Baghusi Drve e Tngestion J1.1.1-Trehlorothane 4055 o Z4E0F | (mokgioa) N [T -
rigation .12 Trenioroetnane 0476 gL 20808 | rokgiay | 57802 | (mokgamy' | 16E08
[1,1-Dichloroethane. 198 ugiL 12605 (mgikgiday) §7E-03 (mfkorday™ B.6E-08
[1,1-Dichloroethene. 1231 ugiL 72605 (moikoiday) NA (motkorday” =
1,2-Dichoroethane 123 uglL 72608 | rokoiay | 91802 | (mokgaay' | 6eE-09
2 Hexanone 12 ugiL 70807 | (makatday Na (oo’ -
b enzene 0423 ugiL 25608 | nokoiey | 55602 | (mokgaay' | 14508
[ omogchoramathans 1 gl 65600 | nokoiay | 62802 | (mokgaay' | 40e-09
chioroform 265 gL 16807 | nokoiay | 3102 | (nokgeayt | ase09
1ty tertbutyt etner are ugi 22607 | wongay | 18603 | mokgday [ aoe10
it ettene chioride 108 gL o508 | okgmay | 20803 | mokwda' [ 180
retrachiorocthens 123 uglL 7ae08 | okgia) | 21603 | gmongdap? [ 15810
Trichioroethene (Mutagenic) 194 gl 17806 | rokgoay | 93803 | (mokgaay' | 16E-08
rrichiorcethene (Nonmutagenic) 194 uglL 11606 | rokgay | 37E02 | (mokgaay' | 42608
inylchioride 0853 ugiL soe08 | mokgiay | 72801 | gnokgeay' | 3sE-08
1,4-Diocane 4 ugil asg0s | ookoiay | 10801 | (mokgaay' | ase07
oinenzo(a manthracene 0064 g 56609 | (mokoiam | 108000 | (mokgeay' | s6E-09
i 0023 g 14800 | mokgoay | 17E01 | gnoxgeayt | 23508
vetaBHc ooogs | 50810 | rokgioay | 63Es00 | (mokgemy' | 32609
icin ooo6s | gL aset0 | ok [ 168401 | mokgaay! [ soE0s
s uminum 2089 ugll 12604 (mgfkg/da) NA (mgtkg/day)”! =
s ntmony 13 ugiL 76608 | (mukgtdan NA (mokoida)’ -
s rsenic 78 gL aee07 | okgiay | 15Es00 | mokgaay' | seE07
Cagmium 0438 [ 26608 | (makatda Na (oo’ -
chromium 123 ugit 12606 | rokoay | soe01 | (mokgemy' | see07
covat 159 gL 93808 | (makgsan NA (mtkida) -
[Cyanide 191 ugiL 11E-06 (mgikgiday) NA (maikgrday” 2
ron 2504 ugL 15804 | (mankatday Na oz’ -
JLead 1.68 ugiL 07E08 (mokgiday) NA (motkorday)” =
i anganess a7 ugiL 57806 | (mokgtda Na (i)’ -
L 934 ugiL (ngfkisa) N gz -




TABLE 7.8 RNE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
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Ecenario Timetrame. Fture
recentor Popuiaton: F armers
Recentor A ge: Lelong (Chils and Adulh
Wegum Exposure Meaum Exposure Port Exposure Route Chemical of S Gancer Risk Caloultions Non-Cancer Hazard Calculations
Fotential Concern Vale | Unts | intae/Exposure Ooncentraton CSF /Nt Risk Gancer Rk | _IniakefExposre Ooncentration RIDIRTC Hazard Quatient
e T o Vae Ui e [ ow | v T
Groundwater (Grounowater Baghusi Drve &ite Ingeston [ Thakum 0088 ugll 55609 | (makaida) NA (mokoida)” -
irigation  anagium 494 gL 29807 | (mankatday Na gz -
Evp_Route Total ToE s
Dama [ 1.1-Trenioetnans 085 o 6708 | (makaidan N mokoida)” -
1.2 Trenioroethane 0478 uglL 31608 | rokoiey | 57802 | (mokgaay' | 18E-09
1,1-Dichoroethane 198 ugiL 15605 | rokgay | 57803 | gnokgaay' | 8se-08
1,1-Dichoroethene 1231 ugiL 16604 | (mikgtdan NA (mohidz)’ -
1,2Dichoroethane 123 gl 5000 | mokoiay | 9102 | (mokgeay' | s3e-09
2-Hexanane 2 gL ase07 | (momgisay NA (mokgidayy’ -
perzene 0423 g ese0s | (omgmay | ssE02 | mokgday' [ ase0e
6 omogi horomethane 11 gL 67608 | okgmay | B2E02 | mokwday [ atE0
ohioroform 265 ugiL 20607 | (nohiga | 31E02 | gmongdap [ BoE0s
ot et tert-but ether 378 uglL 8008 | rokooay | 18803 | (mokgday' | 18E10
i ettiene chioride 1.08 uglL 62608 | (mokgey | 20603 | (mokgaay' | 12610
retachirocthens 123 ugiL 63507 | mokgiay | 21803 | gnokgaay' | 13500
rchioroethene (Mutagenic) 194 ugil 4306 | rokoay | 93803 | (mokgamy' | 40e-08
rrichioroethene (Nonmutagenic) 194 g 20806 | (mokoiomy | 37802 | (mokgeay' | 11E07
inylchioride 0853 gL 72608 | oomgoay | 72801 | mokgawy [ s2e08
i, 4-Dioxane 04 g 27807 | okgioay | 10801 | mokgeay' | 27608
[Dibenzo(a manihracene 0.064 ugiL 0.0E+00 (mgikgiday) 1.0E+00 (motkorday™ -
torn 0023 g 00800 | mokada) | 17E401 | (monkgrday -
senzaHc ooogs | ugL 55609 | (nokgiay | 63Es00 | (mokgiday!
icisn oooes | ug 10808 | nokgiay | 1eEs0t | mokgrday!
uminum 2089 [ 17605 | (makatdan Na (oo’
ntimany 13 ugit 11608 | (makgsan NA (mokoidap)
arsenic 78 gL B5E-08 (mfkgidar) 1.5E+00 (mgfkgiday)”!
jcadmium 0439 ugiL 36E-09 (mgikgiday) NA (maikgrday)”
Jchromium 133 ugiL 33607 (mgikgiday) 2.06+01 (mfkgrday™
cabatt 159 ugiL 53E-09 (moikgiday) NA (motkorday™ =
oyanie 19 uglL 16807 | (maikatdan Na (i)’ -
ron 2504 ugiL 21605 | (mokgtdan A (mohoiaay’ -
Leas 166 gl 14809 | (mokgtdan Na (mokidar) -
M anganese a7 gL soe07 | (mgmgiay Na (mohgiaayy’ -
iciel 93 gL 15608 | (mangiay NA (mokoidap) -
Thatium 0084 gl 78E-10 (mgfkgiday) NA (mgkgiday)”! -
v anadium 494 ugiL 41608 | (manaiday Na oz’
Exp_Route Total TIE 0
Exposure ot Total G2E 0
Exposure Megurm T otal D
A Baghusi Drve aie Thaaton [T, 1.1-Trenioroenane TIEDT | mgm STE0T i) o gimy =
irigation 11,2 Trnioroetnane 91606 | mgm? TIEM (mgi?) 16605 gy 11812
1,1-Dichoroethane 52603 | mym® 41608 (i) 1.66-08 iy 65611
1,1-Dichoroethene 3902 | mgm? 31807 (mgi?) NA iy -
1.2.0chioroethane 25605 | mgm? 20610 (mgiry 26605 gy 51612
2-Hecanane 13804 [ mgm?® 10809 (i) NA (! -
perzene 11805 | mgm? B8E-11 (i) 78E-06 (gimy! 67E13
6 omogie noromethane 25605 | mgm? 19610 (i) 37605 gy 72612
Chioroorm B6SE05 | mym® S1E10 (i) 23605 iy 12611
ot et tert-buty ether 6905 | mgm? 53610 (mgi?) 26607 gy 14813
i ettene chioride 26605 | mgm? 31610 (mgi) 1.08-08 gy 31615
retachiorocthens 37605 [ mym® 29810 (mgie®) 26607 iy T6E14
[rchioroethene (Mutagenic) 55604 | mgm? 64E09 (mginy 1.08-08 gy 64812
rrichiorcethene (Nonmutagenic) 55E04 [ mym® 43809 (mgiry 31608 (woim?y! 13611
inylchioride 27605 | mgm? 21E10 (i) 4480 gy 94813
1, 4-Dioxane 11805 | mgm? 82611 (mgi?) 508-06 (g 41813
oivenzota antracene 00e+00 | mgm® | 00Ee00 (mgi?) 60E-04 gy -
o 19807 | myim® 15642 (i) 49603 gy 73612
uetzarc 00e+00 | mgm® | ooee00 (mgi) 1.86-03 gy -




TABLE 7.8 RNE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
ASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE5 OF 5
o enari Tmetrame. Fute
Recentor Popuaton: Farmers
ecentor  ge: Lieiong (Chig and Aguly
e Expocure Megum Exposure Pont Expocure Route Chemicalor E Cancer Risk Calcuations Non-Cancer Hazard Caloultions
Potental Concer Vame | Unts | ntaeExmosure Concentraton CSF MUt Risk Gancer Risk_|_InfakelExposure Canc enration RIDIRC Hazard Quotient
Vae Units Vil Unis Vae Tnis Vaius Tnis
[6roundwater [air Baghusrt Drive Site Inhalation_ JDielarin DOE+00 | mgim® 0.0E+00 (maim) 4EE-03 (g -
Irmigation A uminum 0.0E+00 mgim® 0.0E+00 (mginy NA (ugim®y? -
 ntimony 00E+00 | mgim? 0.0E+00 (i NA gy -
Jarsenic 00E+00 | mgim? 0.0E+00 (moim?) 43603 (ughy" -
Jcadmium 0.0E+00 | moim? 0.0E+00 (moim?y 18603 (ughy" -
[chromum 00E+00 | mgm® | 00E+00 (o) B4E-02 gy -
Cobat 0.0E+00 mgim® 0.0E+00 (mgin®) 9.0E-03 (ugi?)
ovanice 22604 | mgm® | 17600 (o) NA gy
ron 00E+00 | mgm® | 00Ee00 (i) NA gy =
Lead 0.0E+00 mgim® 0.0E+00 (mgin?) NA (gimy" =
M anganese 00E+00 | mgim? 0.0E+00 (mo) N gy -
INicke! 00E+00 |  mgim® 0.0E+00 (mgin) 26E-04 (uginy -
IThatium 0.0E+00 | moim? 0.0E+00 (o NA (uginy -
v anadium 0.06+00 | moim? 0.0E+00 (g NA (uginy! -
Exo_Route Toal =
Exposure Pont Total X
Exposure Wedum T ol 3
Wedum Totr X
"Totalof Rt eptor Ricks At 055 Al edia X
Notes
1- Mutagenic n u Guidance for Assessing

o

Eary-Lie Exposure to Carcinogens (2009)




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Child

TABLE 7.9.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medim Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Valie Units Value Units Value Units Vaiue Units
[Subsutace Sai [Subsurtace soil Baghurst Drive Site Tngestion _[Alurminum 26200 | moky TEEDS | (mokgay A (mokgiday = SAED | (mgkgiday | TOEAD | (mgkgiay) 0054
Avsenic 5 myky IEE06 | (mgkoday) | 18EH00 | (mokghay' | 52808 10E05 | (mgkgiay) | 30E04 | (mokgiay) 013
Chromium a kg 3EEDS | (mohoday) | S0EO1 | (mokgray! | 18E05 78805 | (mokgday) [ 30E03 | (mokgisay) 0028
Cobat 04 myky I3E06 | (mykoray NA (mokgflay! = 39605 | (mokgiay) | 30E04 | (mokgay) 013
Copper 915 myky 15604 | (mohgiday) NA (mykgfay! z 17603 | (mokgiday | 40E02 | (momgiday 0043
ion 37600 | mghkg BIED3 | (mykofday) NA (mkgiday 71802 | (mokgday [ 70E01 | (mokgiday 010
Manganese 807 myky 13804 | (mohgiday) NA (mokgfday! - 15603 | (mokgiday | 24802 | (mokgsday 0054
Thalium 05 | mokg 89E08 | (mykoray) NA (mokgfday! . 10E06 | (mokgiday | 10E05 | (mokgsday 0o
Vanadium 723 myky 12605 | (mohgiday) A (my/kghay” = 14604 | (mokgisay | s0E03 | (mongrsay 0,027
Exp_Route Total 23605 060
Dermal _ [Aluminum 26200 | mokg TIED: | (mykgiday) A (mokgiday - TIEDS | (mgkgiday | 10EW00 | (mokg/day) 00013
Arsenic 5 maky 4180 | (momgiay | 158400 | (mykgmay? | B2E07 48806 | (mokgiay) | 30E04 | (mokgray) 0016
Chromium a1 mokg 84E07 | (mohgiay | 208401 | (mokgray | 17605 18606 | (mgkgiday | 75605 | (mokg/day) 0025
Cobat 04 molkg TOEDE | (mokglday) NA (mokgiday™! - 92607 | (mgkgiay) | 30E04 | (mokgday) o003t
Copper 915 mgky IEEG | (mykomay) NA (makgfday” - 41605 | (mgkgiay) | 40E02 | (mokgiday) 00010
Iron 37600 mg/kg 15604 (mo/kgiday) NA (moskgiday) " 17603 (mgiko/day) 70801 (makg/day) 00024
Manganese 807 myky IIEG | (mykoray) NA (mokafday 36E05 | (mokgiay) | 96E04 | (mokgay) 0038
Thalium 0548 | mokg 21608 | (mykomay) NA (mokgfday - 25608 | (mgkgiay) | 10E05 | (mokgiday) 00025
Vanadium 723 myky 28607 | (mykoiay) NA (mykgday” 3306 | (mokgiay | 13E04 | (mokgiay) 0025
Exp Route Total ]
Exposure Point Total 050
Exposure Mediur Total 050
JAir Baghurst Drive Site Inhalation | Aluminurm 67606 | mgm T6E08 (mgim) A gy - 21607 (mg/m’) 50E03 (myim) 0.000041
[Arsenic 11ED8 | mym® 22611 (myim’) 43603 (ughm®y! 96E-11 26E10 (mafm®) 15E05 (/) 0.000017
Chromium 13808 | mgim® 1.4E-10 (i) 84E02 (ugiy! 12608 30E10 (mgfm’) 10E04 (mgm) 00000030
Cobalt 63E09 | myim 13611 (i) 90E03 (ugim?)! 12610 1510 () 60E06 (mgi) 0.000025
Copper 28E07 mg/m® 5.8E-10 (mgim®) NA (ugimy - B7ED9 (mgfm) NA (mg/m’) -
Iron 12605 mg/m® 24E-08 (mgim®) NA (ugim’y! 28E07 (mg/m®) NA (mg/m’) -
Manganese 25607 mgfm® 51E-10 (mgim®) NA (ugm®y! 59E09 (mg/m?) 50E05 (mg/m?) 000012
Thallum 17610 | mym® 3SE13 () NA (ugh}" - 10E12 (mg/y NA (mgi) -
Vanadium 22608 | mym’ 46E-11 (mg#r) NA (ughny! 53E10 (mg/m) 1.0E04 (mgfm’) 00000053
Exp_Route Total T 0.00021
Exposure Point Total T 000021
Exposure Medium Total T 000021
Medium Total T 080
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ GBED6 | (mokgiay | B7E03 | (mokgiay" |  BOET TOED4 | (mgkgiday | 20E01 | (mokgiday) 0.00051
Die!din 02 gl 28608 | (mgkoday) | 1BENN | (mokgiay' | 45807 33807 | (mokgiay) | 50E05 | (mohkgay) 00086
He ptachior Eposide 0037 gl 14608 | (mgkghday | 91E400 | (mgkgiay! | 13807 17607 | (ngkgrday | 13605 | (mokgsday) 0013
Avsenic 102 gl A0EG | (mykomay) 156400 | (mokgilay! | BOEDS 47605 | (mgkgray) | 30E04 | (mokgiay) 016
Chromium 159 gl 33606 | (mgkotay) | SOEO1 | (mokgiay' | 17808 72606 | (mokgiay) | 30803 | (mokgiay) 00024
Manganese 1970 ugl 77604 | (mohgitay) NA (mykgfay" - 90603 | (mgkgiay | 24E02 | (mghkgiay) 037
Exp_Route Total B3E06 055
Dermal |1.1-Dichioroethane, 24 g/ TAEDS | (mghoMay) | B7E03 | (mgkgay’ |  76E08 TEED5 | (mgkgiday | 20E01 | (mokg/day) 0000080
Die din 072 gl 76808 | (momgay | 168401 | (mykgmay’ | 12606 88607 | (mgkgiay) | 50E05 | (mokgiay) o8
He ptachior Eposide 0037 gl 26E08 | (mohgday | 91E400 | (mokgmay! | 24807 31607 | (mokgday [ 13805 | (mokgiday) 0024
Avsenic 102 gl 79E08 | (mgkgtay | 15E400 | (mokgiay' | 12807 92607 | (mokgiay) | 30E04 | (mokgay) 000t
Chromium 159 uglL 13807 | (momgiay | 208401 | (mykgmay? | 26806 29607 | (mokgiay) | 75605 | (mokarsay) 00038
anganese 1970 uglL 15605 | (mohgiday) NA (my/kgiday” s 18604 | (mokgiday | 98E04 | (mokgrsay 1
Exp_Route Total 42t
Exposure Point Total T2E
Exposure Medium Total T2E
Medium Total T2




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Child

TABLE 7.9.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE2 OF 2

Medium Exposure Medium Exposure Point Exposre Route Chemical of ERC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaie | Uniis Vae | Unis Value Units Vaue | Unis

[Surface Water [Surface Water Periiomen Cresk Ingestion | Arsenic 13 | ugl SAED7 | (myhkgiay) 156400 | (mghkgiday)" 7 6E- 59E06 | (mgkgiday) S0E04 | (mghg/day) 0.020
Exp_ Route Total 76E 0020
Dermal [Arsenic | IEE T T0EDE | (mgkgiday) | 15640 | (mokiiay 1 5E- 12607 | (mgkg/day) | 30E04 | (mghkofday) 0.00039
Exp_Route Total TEEL 0.00035

Exposure Point Total 78EL 020

Exposure Mediur Total = 020

‘Medium Total = 020
[Sedment Sedqment Thermitient Siteam Tgeston  |Arsenc 3 ) TEEDS | (mokgla) | TEED | (mgkomay | 22506 TTEGS | (okgday ]| SOE0Z ] (mokgoay) G
Chromium 39 mgky 34E05 | (mgkoiay) | S0E0T | (mokgiay' | 1705 74805 | (mokgiay) | 30803 | (mokgiday) 0025

Cobat 189 myky IIEG | (mykomay) NA (mokafday - 36605 | (mgkgiay) | 30E04 | (mokgiday) 012

iron 46700 | mgkg TEEDS | (mykoay) NA (mokaday” 89E02 | (mokgiay | 70E01 | (mokgiday) 013

Exp Route Total 033

Demal  [Asenic 53 kg TEEQT | (mgkgllay | 156400 | (mokgiday 21606 | (mokg/day | 30E04 | (mghkgiday) 00069

Chromium 39 moky SOED7 | (mokoiay) | 206401 | (mokgiay’ 18806 | (mgkgiay) | 75605 | (mokgiday) 0023

Cobalt 189 kg TIE | (mokofay) NA (mkgiday 85607 | (mokyday | 30E04 | (mokgisay) 00028

iron 46700 | mgkg 18E04 | (mghkgitay) NA (mkgiday 21803 | (mokyday | 70801 | (mokgisay) 00030

Exp_Route Total 036

Exposure Poin Total Ed

Exposure Medium Total 37

Medium Toal 37
[Bediment [Sediment Perkiomen Creek Ingestion__[Chromium [ 448 | mokg 39E05_ | (mgkuMday | S0E01 | (mykgiday 85605 | (mgkg/day | 30E03 | (mgkg/day) 028
Exp_Route Total 028

Dermal __|Chromium | IZE T 92607 | (mokgay) | 20EH1 | (mykgiday” 20B06 | (mokg/day) | 75605 | (mghkgiday 027

Exp_Route Total 027

Exposure Point Total 0055

Exposure Medium Total 0055

Medium Total 0055

Receptor Risk Total - Subsurface Soil and Intermittent Strearn | 8.9E-05 Receptor Hl Total- Subsurface Soil and Intermitent Stream 19

o ceplor Risk Tolal _ Subsurtace Sol and Perkiomen Creek | 7 9E05 Receptor I Total - Subsurface Soil and Perkiomen Creek 087

Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA

for Assessing

Early-Life Exposure to Carcinogens (2005).




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Adut

TABLE7.10 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medim Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Vaiue Units
[Subsutace Sai [Subsurtace soil Baghurst Drive Site Tngestion _[Alurminum 26200 | moky TIEDS | (mgkyiay) A (mokgiday = SOEDS | (mokgiday | TOEA0 | (mghgioay) 00050
Avsenic 5 myky 19EDE | (mohgay) | 156400 | (mykgmay? | 1EE06 38606 | (ngkgiay) | 30E04 | (mokgiay) 0013
Chromium a kg 42606 | (mohoday) | S0EOD1 | (mokgray! | 21E08 73806 | (mokgday | 30E03 | (mokgiday) 00024
Cobat 04 myky 10806 | (mokgitay) NA (mokgflay! = 36E06 | (mgkgiay) | 30E04 | (mokgiay) 0012
Copper 915 myky 47E05 | (mykoray NA (mykgfay! z 16604 | (mokgiday | 40E02 | (momgsday 0004t
ion 37600 | mghkg 19803 | (mgkofday) NA (mkgiday 67603 | (mokgday [ 70E01 | (mokgiday 0009
Manganese 807 myky 41E0s | (mokgiday) NA (mokgfday! - 14604 | (mokgisay | 24802 | (mokgrsay 00080
Thalium 05 | mokg 28608 | (mykoay) NA (mokgfday! . 9808 | (mokgiay) | 10E05 | (mokgiay) 00098
Vanadium 723 myky 37606 | (mykeray A (my/kghay” = 13605 | (mokgigay | s0E03 | (mongrsay 00025
Exp_Route Total 37606 0.054
Dermal _ [Aluminum 26200 | mokg GIEDS | (mohgiay) A (mokgiday - 21604 | (mgkg/day) | TOEW0 | (mgkg/day) 0.00021
Arsenic 5 maky 23607 | (mgkowtay) | 158400 | (mokgiay' | 3407 80E07 | (mokgiay) | 30E04 | (mokarsay) 00027
Chromium a1 mokg 18607 | (mokgiay | 208401 | (mgkgiay! | 35E06 31807 | (mokgday | 75605 | (mokgisay) 00041
Cobat 04 molkg 44508 | (mohgiday) NA (mykgiday! - 15607 | (mokgiday | 30E04 | (mokgisay) 000051
Copper 915 mgky 20606 | (mykoay) NA (mokgiday - 69606 | (mgkgiay | 40E02 | (mokgiday) 000017
ron 37600 | mgkg B1E05 | (mykoday) NA (mykgiday 28604 | (mgkgiday) | 70E01 | (mokgiday) 000040
Manganese 807 myky 17606 | (mokgitay) NA (mokafday 61EG6 | (mokgiay) | 96E04 | (mokoday) 0003
Thalium 0548 | mokg 12609 | (mohkgiday) NA (mokgfday - 41609 | (ngkgiay) | 10805 | (mokoay) 000041
Vanadium 723 myky 16ED7 | (mohkgitay) NA (mykgday” 54607 | (mokgiay) | 13E04 | (mohkgay) 00042
Exp Route Total 0015
Exposure Point Total .03
Exposure Mediur Total 0053
JAir Baghurst Drive Site Inhalation | Aluminurm 67606 | mgm 59E08 (mgim) A gy - 21607 (mg/m’) 50E03 (myim) 0000041
[Arsenic 11ED8 | mym® 71 (myim’) 43603 (ughm®y! 32610 26E10 (mafm®) 15E05 (/) 0.000017
Chromium 13808 | mgim® 17610 (i) 84E02 (ugiy! 14608 30E10 (mgfm’) 10E04 (mgm) 00000030
Cobalt 63E09 | myim 43811 (i) 90E03 (ugim?)! 39E10 1510 () 60E06 (mgi) 0.000025
Copper 28E07 mg/m® 1.9E-09 (mgim®) NA (ugimy - B7ED9 (mgfm) NA (mg/m’) -
Iron 12605 mg/m® 79608 (mgim®) NA (ugim’y! 28E07 (mg/m®) NA (mg/m’) -
Manganese 25607 mgfm® 17E09 (mgim®) NA (ugm®y! 59E09 (mg/m?) 50E05 (mg/m?) 000012
Thallum 17610 | mym® 12612 () NA (ugh}" - 10E12 (mg/y NA (mgi) -
Vanadium 22608 | mym’ 1.56-10 (mg#r) NA (ughny! 53E10 (mg/m) 1.0E04 (mgfm’) 00000053
Exp_Route Total 0.00021
Exposure Point Total 000021
Exposure Medium Total 000021
Medium Total 0053
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ S2ED6 | (mokgiay | B7E03 | (mokgiay | 18E1 TIEDS | (mgkgiday | 20E01 | (mgkgiday) 0000057
Die!din 02 gl 10808 | (momgay | 168401 | (mykgmay? | 17607 36E08 | (mokgiay) | 50E05 | (mokoay) 000073
He ptachior Eposide 0037 gl 53809 | (mohgday | 91E400 | (mokgay! | 49E08 19608 | (ngkgiday | 13605 | (mokgsday) 00014
Avsenic 102 gl 15606 | (mokgiday) 156400 | (mokgilay! | 22606 52606 | (mgkgiay) | 30E04 | (mokgiay) 0017
Chromium 159 gl 4BEQT | (mgkgiay) | S0EO1 | (mokgiay' | 23807 80E07 | (mokgray) | 30E03 | (mokgay) 000027
Manganese 1970 ugl 28604 | (mykonay NA (mykgfay" . 10603 | (mokgiday | 24802 | (mongrsay 0.042
Exp_Route Total 27E06 0061
Dermal |1.1-Dichioroethane, 24 g/ 2606 | (mohglay | G763 | (mokgday’ | 12E08 TEEDS | (mokgday) | 20E01 | (mgkgiday) 0000038
Die din 072 gl 12607 | (mokghday) | 1BEN1 | (mokgiay' | 19E08 42607 | (mokgiay) | 50E05 | (mokgay) 00084
He ptachior Eposide 0037 gl 42608 | (mohgday | 91E400 | (mokgmay! | 38E07 15607 | (mgkgiday | 13605 | (mokosday) 0011
Avsenic 102 gl 13807 | (momgiay | 158400 | (mykomay! | 19E07 44807 | (mokgray) | 30E04 | (mokgsay) 00015
Chromium 159 uglL 7BEG | (mgkotay) | 208401 | (mokgiay' | 16508 14807 | (okgisay | 75805 | (mokgsday oooie
anganese 1970 uglL 24805 | (mykaiay NA (my/kgiday” s 85605 | (mokgiay | 96E04 | (mokgisay) ]
Exp_Route Total T T
Exposure Point Total T 7
Exposure Medium Total T 7
Medium Total T 7




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Adut

TABLE7.10 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
R

EASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE2 OF 2

Medium Exposure Medium Exposure Point Exposre Route Chemical of ERC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaie | Uniis Vae | Unis Value Units Vaue | Unis
[Surface Water [Surface Water Periiomen Cresk Ingestion | Arsenic 13 | ugl 19607 | (mghkgiday) 156400 | (mghkgiday)" T BBED7 | (mgkgiday) S0E04 | (mghg/day) 0022
Exp_ Route Total T 0022
Dermal [Arsenic | IEE T TEEDE | (mghkoiday) | 156400 | (mokofiay X 5BE08 | (mgkg/day | 30E04 | (mghkoiday) 00019
Exp_Route Total T 00015
Exposure Point Total 0024
Exposure Medium Total 0024
‘Medium Total 0024
[Sedment Sedqment Thermitient Siteam Tgeston  |Arsenc 3 ) TIEDT | (mokgRay) | TEERD | (mokaay | TEEU | (Mokgday ]| SOEDZ ] (mokgoay) 0054
Chromium 39 mgky 40EGE | (mgkoiay) | SOE0T | (mokgiday’ 69E06 | (mokyday | 30E03 | (mokgiday) 00023
Cobat 189 myky GEEDT | (mykomay) NA (mokafday 34E06 | (mgkgiay) | 30E04 | (mokgiday) 0o
iron 46700 | mgkg 24803 | (mykoiiay) NA (mokaday” 83603 | (mgkgiay | 70E01 | (mokgiday) 0012
Exp Route Total 0031
Demal  [Asenic 53 kg SOEDE | (mokgfay) | 186400 | (mokgiday 35ED7 | (mokg/day | 30E04 | (mgkgiday) 00012
Chromium 39 moky 17607 | (modgiday | 208401 | (mongmay” 29807 | (mgkgiday) | 75605 | (mokoay) 00039
Cobat 189 kg AIE08 | (mokofday) NA (mokgiday)! - 14807 | (mokgday) | 30E04 | (mokgisay) 000047
iron 46700 | mgkg 10E04 | (mohkgitay) NA (mkgiday 35604 | (mokyday | 70E01 | (mokgisay) 0.00050
Exp_Route Total I 0060
Exposure Poin Total T 057
Exposure Medium Total T 037
Medium Toal T 037
[Bediment [Sediment Perkiomen Creek Ingestion__[Chromium [ 448 | mokg 46E06__ | (mgkoMday | S0E01 | (mykgiday - BOEDE | (mokg/day | 30E03 | (mgkg/day 0027
Exp_Route Total I 0027
Dermal __|Chromium | IZE T 1907 | (mgkglay | 20E01 | (mokgiday” X S4E07_ | (mgkg/day | 75E05 | (mghkgiday) 0045
Exp_Route Total z 0045
Exposure Point Total B.1E4 0072
Exposure Medium Total G1E%® 00072
Medium Total G1EDS 00072
Receptor Risk Total - Subsurface Soil and Intermittent Strearn | 2 1£:05 Receptor Hl Total- Subsurface Soil and Intermitent Stream 0.8
o ceptor Risk Tolal _Subsurface Sol and Perkiomen Creek | 1405 Receptor I Total - Subsurface Soil and Perkiomen Creek 0,093
Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA

for Assessing

Early-Life Exposure to Carcinogens (2005).




[Scenario Timeframe: Future

[Receptor Population: Recreational User
[Receptor Age: Lifelong (Child and Adul)

TABLE7.11 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Value Units
[Subsutace Sai [Subsurtace Sol Baghurst Drive Site Tngestion _[Alurminum 26200 | moky BOEDS | (mokgiay A (mokgiday -
Avsenic 5 myky 4BEE | (mgkoiay) | 186400 | (mokghay' | B8EDS
Chromium a kg 40E05 | (mopoday) | S0EO1 | (mokgay! | 20605
Cobat 04 myky 44E06 | (mokoray) NA (mokgflay! oo
Copper 915 myky 20808 | (mykomay NA (mykgfay! z
Iron 37600 | mghkg BOE03 | (mokoiday) NA (mkgiday
Manganese 807 myky 17604 | (mohgiday) NA (mokgfday! =
Thalium 05 | mokg 12807 | (mohgiday) NA (mokgfday! -
Vanadium 723 myky 15605 | (mohgiday) A (mgkgfay! .
Exp_Route Total 27605
Dermal [Auminum 26200 | mokg T7EDE | (mykgiday) A (mokgiday -
Arsenic 5 maky 64EQ | (mgkotay) | 156400 | (mokgiay' | 98B0
Chromium a1 mokg 10806 | (mgkgiday | 208401 | (mgkgiay! | 20805
Cobat 04 molkg 12807 | (mgkgiday) NA (mokgfay! -
Copper 915 mafkg 55606 (mgkgiday) NA (mg/kgiday)
Iron 37600 mg/kg 23604 (mo/kgiday) NA (moskgiday) "
Manganese 807 myky 49E0 | (mykomay) NA (mokafday
Thallur 0548 | mokg 33609 | (mykomay) NA (mokgfday
[Vanadiom 723 myky 43607 | (mykomiay) NA (mykgday”
Exp Route Total
Exposure Point Total
Exposure Mediur Total
|air Baghurst Drive Site Inhalation  |Aluminum B7EOB mg/m® 7.7E-08 (mgim’) NA (vgim’y’ -
[Arsenic 11ED8 | mym® 97E (myim’) 43603 (ughm®y! 42810
Chromium 13808 | mgim® 3IE10 (i) 84E02 (ugiy! 26E8
Cobalt 63E09 | myim SEE11 (i) 90E03 (ughy" 50E-10
Copper 20607 | mgm® | 25200 (mgim?) NA ] -
Iron 12E05 mg/m* 10807 (mg#m®) NA (ugim’y’
Manganese 25607 mg/m® 22€:09 (mgim®) NA (ugim®y’!
Thallium 17610 mg/m® 15612 (mgim®) NA (ughn®)"
Vanadium 22608 | mym’ 20E10 (mg#r) NA (g’
Exp_Route Total
Exposure Point Total
Exposure Medium Total
Medium Total
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ T2E5 | (mgkgday | 57603 | (mokgiday BE
Die!din 0072 gl I9E08 | (mgkoday) | 1BENN | (mokgiay' | B2E07
Heptachior Epoxide 0037 gl 20808 | (mohgday | 91E400 | (mokgay! | 18E07
Avsenic 102 gl SEE06 | (mykoay) 156400 | (mkgilay! | B2E06
Chromium 159 gl IBEE | (mgkoday) | SOEO1 | (mokgiay' | 19808
Manganese 1970 ugl 12603 | (myhkgilay) NA (mykgfay" =
Exp_Route Total TIEDS
Demmal  |1.1-Dichloroethane. 24 g/ FEED6 | (mohgay | 67603 | (mokgiday’ | 20608
Die din 072 gl 20807 | (mgkghiay) | 18E01 | (mokgiay' | 3108
Heptachior Epoxide 0037 gl GBEDB | (mohgday | 91E400 | (mokgray! | 62607
Avsenic 102 gl 20807 | (mgkgttay) | 15E400 | (mokgiay! | 31E07
Chromium 159 uglL 21807 | (mgkowtay) | 20801 | (mokgiay' | 42808
anganese 1970 uglL 43805 | (mohgiday) NA (mgkgfay! -
Exp_Route Total 3E-
Exposure Point Total 9E
Exposure Medium Total 9E
Medium Total OE




[Scenario Timeframe: Future

[Receptor Population: Recreational User
[Receptor Age: Lifelong (Child and Adul)

TABLE7.11 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
R

EASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE2 OF 2

Medium Exposure Medium Exposure Point Exposure Route Chemical of ERC Cancer Risk Calculations Non Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vae | Uniis Vae | Unis Value Units Vae | Uni
[Surface Water [Surface Water Perkiomen Creek Ingestion | Arsenic 13 | ul 70E07 | (myhkgiay) 156400 | (mghkgiday)" OE- |
Exp_ Route Total OE !
Dermal | Arsenic | IEE T 2BE08 | (mokgfay) | 156400 | (mokgiday 9E{ |
Exp_Route Total OE |
Exposure Point Total =
Exposure Medium Total TEL
‘Medium Total TEL
[Sedment Sedqment Thermitient Siteam Tgeston  |Arsenc 3 ) TOEG6 | (ngkamay | TEER0 | (mokgday | SE
Chromium 39 mafky IBE05 | (mgkoiay) | S0E01 | (mokgiay' | 19805
Cobat 189 myky A0EGE | (mykomay) NA (mokafday -
iron 46700 | mgkg 10E02 | (mghgitay) NA (mokaday”
Exp Route Total
Dermal [Arsenic 163 mg/kg 28607 (moskaiday) 1.5E400 (moskgiday) "
Chromium 39 moky 9707 | (mokoiay) | 208401 | (mokgiay”
Cobat 189 myky LB | (mykyiday) NA (mkgiday -
Iron 46700 kg 28604 (mofkgiday) NA (mofkgiday) "
Exp_Route Total I
Exposure Poin Total T
Exposure Medium Total T
Medium Toal T
[Bediment [Sediment Perkiomen Creek Ingestion__[Chromium [ 448 | mokg 43605 | (mgkoMday | S0E01 | (mykgiday X |
Exp_Route Total I
Dermal___|Chromium | IZE T TIEDS | (mghkgiday) | 206401 | (mokolday z |
Exp_Route Total I
Exposure Point Total =
Exposure Medium Total =
Medium Total =
Receplor Risk Total- Subsurface Soil and Intermittent Stream | 11604
o ceptor Risk Tolal _ Subsurtace Sol and Perkiomen Creek | _ 9IE05
Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA

for Assessing

o

Early-Life Exposure to Carcinogens (2005).




[Scenario Timeframe: Future

[Receptor Population: Trespasser

[Receptor Age: Adolescent

TABLE7.12 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medim Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Vaiue Units
[Subsutace Sai [Subsurtace soil Baghurst Drive Site Tngestion _[Alurminum 26200 | moky GECDA | (mykgiay A (mokgiday = ABEDS | (mgkgiday | TOEAD | (mghgioay) 00045
Avsenic 5 myky 49E07 | (mgkoiay) | 18EH0 | (mokghay! | 74807 34E06 | (mokgiay) | 30E04 | (mokgiay) 0ot
Chromium a kg 28606 | (mohoday) | S0EOD1 | (mokgay! | 14E08 66E06 | (mokgday | 30E03 | (mokgiday) 00022
Cobat 04 myky 47E0T | (mokoay) NA (mokgflay! = 33606 | (mgkgiay) | 30E04 | (mokgiay) ot
Copper 915 myky 21605 | (mykoray NA (mykgfay! z 15604 | (mokgitay | 40E02 | (momgiday 00037
ion 37600 | mghkg 87E04 | (mokoiday) NA (mkgiday 61603 | (mokgday | 70801 | (mokgiday 00087
Manganese 807 myky 19805 | (mokgiday) NA (mokgfday! - 13604 | (mokgitay | 24802 | (mokgssay 00054
Thalium 05 | mokg 13808 | (mohgiday) NA (mykgiday”! " 8908 | (mokgiay) | 10E05 | (mohkgiay) 00089
Vanadium 723 myky 17606 | (mohgiday) A (my/kghay” = 12605 | (mokgigay | s0E03 | (mongrsay 00023
Exp_Route Total 22606 0.058
Dermal _ [Aluminum 26200 | mokg G9EG | (mykgiday) A (mokgiday - TAEDE | (mgkg/day) | TOEW0 | (mgkg/day) 0.00034
Arsenic 5 maky 16807 | (momgay | 158400 | (mykgmay? | 28807 13606 | (mokgiday | 3004 | (mokgsday 00043
Chromium a1 mokg 29807 | (mohgiay | 208401 | (mokgray | 43608 50807 | (mokgday | 75605 | (mokgisay) 00085
Cobat 04 molkg IEE0E | (mokglday) NA (mokgiday™! - 25607 | (mgkgiay) | 30E04 | (mokgday) 000083
Copper 915 mgky 16E06 | (mokgiday) NA (makgfday” - 11605 | (mgkgiay) | 40802 | (mokgiday) 000028
Iron 37600 mg/kg B.SED5 (mo/kgiday) NA (moskgiday) " 4BED4 (mgiko/day) 70801 (makg/day) 0.00065
Manganese 807 myky 14ED6 | (mokgitay) NA (mokafday 98E06 | (mokgiay) | 96E04 | (mokgay) 0oio
Thalium 0548 | mokg 9EED | (mykoiay) NA (mokgfday - 67609 | (mgkgiay) | 10E05 | (mokoiday) 000067
Vanadium 723 myky 13807 | (mohghtay) NA (mykgday” 88E07 | (mokgiay | 13E04 | (mokoay) 00058
Exp Route Total 0051
Exposure Point Total 0,085
Exposure Mediur Total 0055
|air Baghurst Drive Site Inhalation  |Aluminum B7EOB mg/m® 15E-08 (mgim’) NA (vgim’y’ - 10E07 (mg/m’) 50E03 (mg/m’) 0.000021
[Arsenic 11ED8 | mym® 19611 (myim’) 43603 (ughm®y! 8011 13E10 (mafm®) 15E05 (/) 0.0000087
Chromium 13E08 mg/m® B.5E-11 (mgim®) B4ED2 (ugim®y? 54E09 15610 (mg/m®) 10E04 (mg/m’) 00000015
Cobalt 63E09 | myim 11EM (i) 90E03 (ugim?)! 9BE11 7511 () 60E06 (mgi) 0000012
Copper 28E07 mg/m® 48E-10 (mgim®) NA (ugimy - 34E09 (mgfm) NA (mg/m’) -
Iron 12605 mg/m® 20E-08 (mgim®) NA (ugim’y! 14E07 (mg/m®) NA (mg/m’) -
Manganese 25607 mgfm® 42E-10 (mgim®) NA (ugm®y! 30E09 (mg/m?) 50E05 (mg/m?) 0.000053
Thallum 17610 | mym® 29E13 () NA (ugh}" - 20812 (mg/y NA (mgi) E
Vanadium 22608 | mym’ 38E11 (mg#r) NA (ughny! 27E10 (mg/m) 1.0E04 (mgfm’) 00000027
Exp_Route Total 000011
Exposure Point Total 000011
Exposure Medium Total 000011
Medium Total 0,055
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ THE6 | (mgkgay | 57603 | (mokgiday AET TOED5 | (mgkgiday | 20E01 | (mgkgiday) 0000051
Die!din 02 gl 47609 | (mgkoday) | 1BEN1 | (mokgiay' | 76508 33808 | (mgkgiay) | 50E05 | (mokgay) 000086
He ptachior Eposide 0037 gl 24809 | (mohoday) | 91E400 | (mokgay! | 22608 17608 | (ngkgtday | 13605 | (mokgsday) 00013
Avsenic 102 gl B7ED7 | (mykonay) 156400 | (mokgilay! | 10E06 47606 | (mgkgiay) | 30E04 | (mokgay) 0016
Chromium 159 gl IEW | (mgkotay) | S0EO1 | (mokgiay' | 16807 73807 | (mokgiay) | 30803 | (mokgiay) 000024
Manganese 1970 ugl 13804 | (myhkgilay) NA (mykgfay" - 91604 | (mgkgiay) | 24E02 | (mghkgiay) 0.038
Exp_Route Total [E= 0.056
Dermal |1.1-Dichioroethane, 24 g/ GIED | (mohgay | 67603 | (mokgiday’ | 35608 A3E06 | (mokg/day) | 20E01 | (mgkgitay) 0000021
Die din 072 gl 4B | (mgkgtay) | 1BEN1 | (mokgiay' | 54E07 24807 | (mokgray) | 50805 | (mokgay) 00048
He ptachior Eposide 0037 gl 12608 | (mohoilay | 91E400 | (mokgray! | 11E07 83608 | (mokgday | 13605 | (mokgiday) 00084
Avsenic 102 gl I5EB | (mgkotay) | 15E400 | (mokgiay' | 53E08 25607 | (mokgiay) | 30E04 | (mokgiay) 000083
Chromium 159 uglL 33608 | (mgkotay) | 20601 | (mokgiay' | EEEG7 77608 | (mokgiay | 75E05 | (mokasay) 00010
Manganese 1970 uglL BBEDE | (mghkgiday) NA (my/kgiday” s 48605 | (mokgiay | 96E04 | (mokgisay) 0,050
Exp_Route Total T 063
Exposure Point Total T 2
Exposure Medium Total T 2
Medium Total T 2




TABLE? 12 AME
CALCULATION OF CHEMICAL GANCER RISKS AND NOM CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PEHNSVLVANIA
AGE 2 0F

cenario Tir Future

eceptar Populstion: Traspaseer

dar Age pedolescent

Moo Ermosrs M dim Exposirs Paint Evas s Fouts Crernicalof Can e Risk Caleulaions Hlon-Cancer Hazard Caloulations
Folential Concem RS Conseriraian S Pk T e | e e Cansanration R Tared Guotert
Voue T o T g Tr e ;
Samen: eoment T gesian - [Esenc TIEQT | (e | TSRO0 | (motarent | 2207 TEEG | (mokgusg | SOEDT | mokwisn Toc |
Chiomiur 27606 | imgtotian | 50801 | (mgagran | 14606 63506 | (nomowan | 30803 | (mahgien 0001
Coban 4aE0T | imatatian [ (meshgitan” SIE05 | (moraday | 30801 | (margissy aoia
irn 11Em | metgay A (mhaia . reen | mongusy | 001 | imorgiesy 0011
i Rows Ton =0 ooz
Cemal  Jrsanic 3 | mow | S0E® | (mgtghen | TE0 | (mgtedan’ | 1IE07 Teew | (roraen | S0E0E | makeen oo
Chomium 3 moby | 20E0r | (mohgniay | 208t | gmesgmay? | 41205 w7207 | gmongday | 7505 | moMaiisy o0ces
Cobs 199 | mowe | 33606 | (merentan ' (mohgtiany * 23607 | motgdsy | 30601 | (morgesy | ooz
Iron 400 | moke | 81EGS | (mekgtian [ {mg i s7ene | mghgttay | 70E01 | (mokweay | 0omer
.o 1! TIED Towor
Exposure POmtT ota — BBEDE [
Erpasurs e m Tl SeEE A
Wedum Tatal EE hma
Tots o Race pior Risks Across AllMesgia |1 608 Tt oF Rsceplor Fazs 0 fctos s Al ieois 03

Hotes:
1 - Mutegenic chemizals were evaluated in accordance with

7A's Supglemental Guidance for Assessing Suscepi iy from Erly-Life Exaosurs to Carcinagens (2008)



TABLE 7.13RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
cenario Timeframe: Future
[Receptor Population: Of-Ste Residents
Receptor Age: Child
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts||_IntakefExposure Concentration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
Value Tnits Vae Ui [ vave | Uns | vaue | Unis |
Groundwater Groungwater Baghurst Drive Sie. Ingestion — [1,1,1-Trichlorosthane 085 ugll See Table 7.15.RME for Cancer Risks 20801 (mgikgiday) | 208400 | (malkgiday) 010
1.1,2-Trichlorosthane 0476 gl 24605 rgkgiday | 40803 | (makaigay) 0.0059
1.1-Dichioroethane 198 gl 99503 (mgtkgiday) | 20801 | (mokgiday) LLI
1.1-Dishloroethens. 1231 gl B1E-02 (mgkgiday | 50802 | (mokaigay) 12
1.2-Dishloroethane. 123 gl B1E05 (mgkgiday | 60803 | (mokoisay) 0010
2 Hexanone 12 gl 60E-04 (mgkgiday | 50803 | (mikaisay) 012
Benzene 0423 gl 21808 (ghgiiay | 40803 | @okaisay) 0.0053
Bromadichioromethane iR gl 55E05 (gigday | 20802 | @nokgisay) 0.0027
Chioroform 265 gl 136804 (makgiday | 10802 | (maikaiday) 0013
sty tert-utyl ether 378 gl 19604 (mgfkgida) A (mhaiday) =
it sthylene chioride 108 g 54E05 (mgtkgiday) | B0E-03 | (mamkgiday) 0.0090
Tetrachiorosthene 123 g B1E05 (mokgiday | 60803 | (mokaigay) LLIL)
[rrichiorosthene (utagenic) 194 g 87E04 (ki) A (mgikgiday) -
Trichioroethene (Nonmutageni) 194 gl 97E04 (mgkgiday | 50804 | mokaisay) 19
vinylchieride 0853 gl 43805 (mgkgiday | 30803 | (mokoisay) 0014
1.4-Dioxane 744 g 37603 (mgkgiday | 30802 | (mokgisay) 012
Divenzotamanthracene 0064 gl 32608 (mafkgiday) NA (mgaiday) -
Jatarin 0023 gl 11E08 (akgiaay | 30805 | @mokgisay) 0,038
getaHC 00086 gl 43607 (makgiday | 80803 | (makaiday) 0.000054
pieisrin 00064 gl 32607 (mgtkgiday) | 50805 | (makgiday) 0.0084
J urinum 2089 gl 10501 (mgkgiday | 10E+00 | (mokaigay) 010
ntimony 13 gl B5E-05 (mokgiday | 40806 | mokaigay) 016
78 gl 39604 (mokaiday | 30804 | mokaisay) 13
cadmium 0433 g 22605 (mgkgiday | 50804 | mkoisay) 0044
chromium 133 gl 66E-04 (mgkgiday | 30803 | (kgisay) 022
cobat 159 gl 79605 (gkgiday | 30804 | @nokaisay) 026
cyanide 191 gl 95E-04 (ghgiday | 63804 | @mokgisay) 15
ron 2504 gl 12601 (matkgiday) | 7001 | (mokgida) 018
Loas 166 gl 83605 (mgkgtay) A (mgikgiday) =
i anganess o7 gl 48603 (mgtkgiday) | 24802 | (maikgiday) 0.1
icke! 234 gl 47604 (mgkgiday | 20802 | (moikaigay) 0023
Thaium 0034 g 47608 (mgkgiday | 10805 | (mokaisay) 047
v anadium 404 gl 25604 (gkgiday | 50803 | (mokaisay 0048
Exp_Route Total 52
Demal |1.1,1-Treniorostnane 4085 gl 33E02 (mgfkgiday) | 20+00 | (mokgiday) 0018
1.1,2-Trchlorosthane 0476 gl 15608 (gkgiday | 40803 | @ykaisay) 000038
1.1-Dishloroethane 198 g 68E-04 (motkgiday) | 20801 | (mokgiday 0.0034
1.1-Dishioroethene 1231 gl 72603 (ngkgiay | 50802 | @mokgisay) 014
1.2-Dichloroethane 123 gl 26608 (makgiday | 60803 | (makaiday) 0.00044
2-Hexanone 12 gL 22605 (mgtkgiday) | 50803 | (maikaiday) 0.0044
Benzene 0423 gl 28E-08 (mgtkgiday) | 40803 | (makgiday) 000070
Bromadichioromethane 1 g 34608 (mgkgiday | 20802 | mokaisay) 000017
chioroform 285 gl 10805 (mgkaiday | 10802 | mokaigay) 0.0010
ety tert-butyt ether 379 gl 38E-08 (mgfkiday) N (mgikgiday) =
i thylene chioride 108 gl 18608 (mgkgiday | 60803 | (mokaisay) 000030
Tetrachiorosthene 123 gl 32605 (ghkgiday | 60803 | (mukgisay) 0.0053
[rrichioroethene (utagenic) 194 gl 14E:04 (mafkgida) A (maikaiday) e
rrichioroethens (vonmutagenic) 194 gl 14E04 (motkaidey) | 50804 | (mokgida) 028
Jvinyichioride 0853 gl 2908 (motkgiday) | 30803 | (markgiday) 0.00096
1.4-Dioxane 744 gl 12605 (mgtkgiday) | 30802 | (makgiday) 000039
Dibenzo(aanthracene 0064 gl 0.0E+00 (ki) A (mgkgiday) =
Jtarin 0023 gl 00400 (mokgiday | 30805 | (mokaisay) =
setaBHC 00088 g 28607 (mgkgiday | 80803 | (mokaisay) 0.000035
pisisrin 00084 gl 52607 (mgkgiday | 50805 | mokgisay) 0010




TABLET12RUE
GALCULATION OF CHEMIGAL CANGER RISKE AND NON CANGER HAZARDE
REASONABILE MAKIM UK EXPOSURES
BAGHURST DRIVE SITE, HARLEYEVILLE, MONTGOMERY COUNTY, PENNSTLYANA

PABEZOF 2
S ervaro TimEfame F e
acestor P ooulstion: O1-6ils Residents
acentorApe: Chil
Wedum Eapuute Mesum Expos Frposute o Cnemieal or Fre Canter RBK Cakuiaons non-C g
Foteatial Concem Vo Uniz i Concanralon O e Cancen AR Coneerirain RIDRIC o G
EET T o |
Grounrraler Groungeter Baghurst Dive Sl 2 uminum 03 sl makaide) | 105000 | (mekaiean 000045
Jnimeny 13 sl ke | woe0s | (mekeian 00048
Jurseric 78 gl wgkaitz) | aoene | (mokgeay 0 0057
o samium 0438 8 mokgids) | zse0s | (mokedsp 00039
o nornm 123 L mokgids) | reeos | (mokosan 070
Joouat 180 sl movatgas) | zoEos | (mokgan 0047
joranse 181 gl okatta) | wzE0r | (wkedan 00067
Jron 2804 sl kgt | TOED (mpikghtan 000078
Lese 188 sl Ha (mglkaidan -
it sngianese ar L wsE0t | (mokaigan 0022
rackel a3 L SUE0L | (mmkaiean 0.00081
Thatum noag gl 10E05 | (mokgssey o002t
v snsaum 454 gL 13600 | (mokgssn 2 o063
Ep Foute ol [
Expocure Poi Tolal 55
Exgasure Nedhm T oisl ]
Weaum Total 55
Tilal o R0 D107 F a5 ACrs A Wi 5e
Hates.
- Mutagenc evaluatsdin acc £ Tor Assessng S uscaptitiRy flam Esry-LFa Exposure 1o Carcnogens (2005)




TABLE 7.14RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
cenario Timeframe: Future
[Receptor Population: Of-Ste Residents
[Receptor Age adut
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts||_IntakefExposure Concentration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
Value Tnits Vae Ui [ vave | Uns | vaue | Unis |
Groundwater Groungwater Baghurst Drive Sie. Ingestion — [1,1,1-Trichlorosthane 085 ugll See Table 7.15.RME for Cancer Risks 12601 (mgikgiday) | 208400 | (malkgiday) 0.061
1.1,2-Trichlorosthane 0476 gl 14605 rgkgiday | 40803 | (makaigay) 0.0036
1.1-Dichioroethane 198 gl 59603 (mgtkgiday) | 20801 | (mokgiday) 0030
1.1-Dishloroethens. 1231 gl 37602 (mgkgiday | 50802 | (mokaigay) 0rs
1.2-Dishloroethane. 123 gl 37605 (mgkgiday | 60803 | (mokoisay) 0.0081
2 Hexanone 12 gl 38E-04 (mgkgiday | 50803 | (mikaisay) 0072
Benzene 0423 gl 13605 (ghgiiay | 40803 | @okaisay) 0.0032
Bromadichioromethane iR gl 33805 (gigday | 20802 | @nokgisay) 0.0016
Chioroform 265 gl 79605 (makgiday | 10802 | (maikaiday) 0.0079
sty tert-utyl ether 378 gl 11E-04 (mgfkgida) A (mhaiday) -
it sthylene chioride 108 g 32605 (mgtkgiday) | B0E-03 | (mamkgiday) 0.0054
Tetrachiorosthene 123 g 37605 (mokgiday | 60803 | (mokaigay) 0.0061
[rrichiorosthene (utagenic) 194 g 58E-04 (ki) A (mgikgiday) -
Trichioroethene (Nonmutageni) 194 gl 58E-04 (mgkgiday | 50804 | mokaisay) 12
vinylchieride 0853 gl 26E05 (mgkgiday | 30803 | (mokoisay) 0.0085
1.4-Dioxane 744 g 22603 (mgkgiday | 30802 | (mokgisay) 0074
Divenzotamanthracene 0064 gl 19608 (mafkgiday) NA (mgaiday) -
Jatarin 0023 gl 69E-07 (akgiaay | 30805 | @mokgisay) 0023
getaHC 00086 gl 26607 (motkgiday) | 80803 | (mamkgiday) 0.000032
pieisrin 00064 gl 19807 (mgtkgiday) | 50805 | (makgiday) 0.0038
J urinum 2089 gl 63602 (mgkgiday | 10E+00 | (mokaigay) 0083
ntimony 13 gl 39605 (mokgiday | 40806 | mokaigay) 0087
78 gl 23804 (mokaiday | 30804 | mokaisay) 078
cadmium 0433 g 13605 (mgkgiday | 50804 | mkoisay) 0028
chromium 133 gl 40804 (mgkgiday | 30803 | (kgisay) 013
cobat 159 gl 48E05 (gkgiday | 30804 | @nokaisay) 01s
cyanide 191 gl S7E-04 (ghgiday | 63804 | @mokgisay) 091
ron 2504 gl 75E02 (matkgiday) | 7001 | (mokgida) o
Loas 166 gl 50805 (mgkgtay) A (mgikgiday) =
i anganess o7 gl 29803 (mgtkgiday) | 24802 | (maikgiday) 012
icke! 234 gl 28604 (mgkgiday | 20802 | (moikaigay) LLIE
Thaium 0034 g 28608 (mgkgiday | 10805 | (mokaisay) 028
v anadium 404 gl 15604 (gkgiday | 50803 | (mokaisay 0.030
Exp_Route Total ]
Demal |1.1,1-Treniorostnane 4085 gl 22602 (mgfkgiday) | 20+00 | (mokgiday) oot
1.1,2-Trchlorosthane 0476 gl 10808 (gkgiday | 40803 | @ykaisay) 000025
1.1-Dishloroethane 198 g 45E04 (motkgiday) | 20801 | (mokgiday 0.0023
1.1-Dishioroethene 1231 gl 48E:03 (ngkgiay | 50802 | @mokgisay) 0,095
1.2-Dichloroethane 123 gl 17608 (motkgiday) | 60803 | (makgiday 000029
2-Hexanone 12 gl 14E:05 (mgtkgiday) | 50803 | (maikaiday) 0.0029
Benzene 0423 gl 1.9E-08 (mgtkgiday) | 40803 | (makgiday) 000048
Bromadichioromethane 1 g 23608 (mgkgiday | 20802 | mokaisay) 000011
chioroform 285 gl 70E-08 (mgkaiday | 10802 | mokaigay) 000070
ety tert-butyt ether 379 gl 25E-08 (mgfkiday) N (mgikgiday) =
i thylene chioride 108 gl 12608 (mgkgiday | 60803 | (mokaisay) 000020
Tetrachiorosthene 123 gl 21805 (ghkgiday | 60803 | (mukgisay) 0.0035
[rrichioroethene (utagenic) 194 gl 93E05 (mafkgida) A (maikaiday) e
rrichioroethens (vonmutagenic) 194 gl 93E05 (motkaidey) | 50804 | (mokgida) 019
Jvinyichioride 0853 gl 20808 (motkgiday) | 30803 | (markgiday) 0.00066
1.4-Dioxane 744 gl 78E-08 (mgtkgiday) | 30802 | (makgiday) 000026
Dibenzo(aanthracene 0064 gl 0.0E+00 (ki) A (mgkgiday) =
Jtarin 0023 gl 0.0E+00 (mokgiday | 30805 | (mokaisay) =
setaBHC 00088 g 18607 (mgkgiday | 80803 | (mokaisay) 0000023
pieiorin 00084 gl 35607 (mgkgiday | 50805 | (mokaisay) 0.0089
£ urminum 2088 g 35604 (motkgiday) | 108400 | (mokgiday) 000035
fantimony 13 gl 22807 (ngkgiday | 60805 | (mokaisay) 0.0036
Jarsenic 78 gl 13608 (okgaay | 30806 | @okgisay) 0.0043
Cadrmium 0439 ugt 13608 (ogigiday | 25605 | (naikarday) 0.0029




TABLE 7.14RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
e enaro Timetrame. Future
ecentor Popuation: Of-Ste Residents
recetor s ge: Adut
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Potential Cancern Vale | Unts || iniakesposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
e ] e [ vewe [ e | [ [ o Vaue Tt
Grouncwater Groundwater Baghurst Dive Ste Demal _ |chromium 133 [T GOE08 | (mokoay | T5E05 | (nokgida) 0059
Cobatt 159 ugl. 11E-07 (mgikgiday) 3.0E-04 (mgikgiday) 0.00035
Cyanide 181 ugl. 3.2E-06 (mgikgiday) B.3E-04 (mgikgiday) 0.0051
ron 2504 ugL ag0s | ngtoay | 7oE01 | (rokgisay) 000080
Lea0 166 gL 28608 | (kg A (gt =
M anganese a7 ugl 1.6E-05 (mgikgiday) 9.6E-04 (mgikgiday) 0017
Nickel 934 ug. 31E-07 (matkgiday) 8.0E-04 (mgikgiday) 0.00039
rhaium 0084 gt 16608 | angouay | 10e0s | (nokgisay .00t
v anadum 494 ugt soe0r | nngoay | 1oeor | eomgoay 0.0064
E_Route Total ]
Expocure Port Tofal [
Eiposure Medum T ol 53
|Air Baghurst Drive Site Inhalation [1.1,1-Trichloroethane 2.0E+00 ‘mgim® 20E+00 (mgir?) 5.0E+00 (mgfn) 039
1.1,2Trehiorosthane 20808 | mon? 23604 (i) 20604 (mgir?) I
1.1-Diniorosthane 99E02 | mon? 95602 (i) A () -
1.1-Dicniorosthene 62601 | mon? 59601 (g 20801 (o) kD
1.2-Dichioroethane 62604 | mom? 59604 (i) 70803 (o) 0084
[2-Hexanone. 6.0E-03 mgim® 5.8E-03 (mgiry 3.06-02 (gl 019
penzene 21604 | monm? 20804 (o) 30802 (g 0.0088
o romadichioramethane 5604 [ mon? 53804 (g A (mgin?) -
Chioroform 13603 | momd® 13603 (i 98602 (min) 0013
M ethyl tert-butyl ether 1.9E-03 mgin?® 1.8E-03 (mginty 3.0E+00 (mgint®y 0.00061
M ethylene chioride 54E-04 mgin?® 5.26-04 (mgirry 6.0E-01 (mgirr?) 0.00086
retachioroethens 62608 [ mon? 59E04 (i) 10802 (moire) 0015
[Trichioroethene (utagenc) 97E03 | mgint 93603 (i NA (i) o
richioroetnene (Nonmutagent) | a7E-03 | g 93603 (o) 20803 (o) a1
vinyichiorige 43808 | mom? 41E04 (o) 10801 (o) 0.0041
1.4-Dioxane 37602 | mom 36602 (o) 30802 gy 12
oibenzoa manthracens 00800 | mgin® 00E+00 (o) A (o) -
- 12605 | mon? 11605 (g A (mgin?) -
setaBHC 006400 | moin® 0.0E+00 (mghy A (i)
Dieldrin 0.0E+00 mgim® 0.0E+00 (mgiry NA (mgir?)
£ urinum 008400 | o 00E+00 (o) 50803 (o) -
fantimony 0.0E+00 |  mgin?® 00E+00 (i) NA (i) %
o rsenic 008400 | mgin?® 00E+00 (i) 15605 (o) -
cadmium 008400 | moin® 0.0E+00 (mgi?) 10605 (g =
[Chromium 0.0E+00 mgim® 0.0E+00 (mginy 1.0E-04 (gl &=
conat 0.08400 | mgm® 00E+00 (mgre®) 60E:05 () -
Cyanide. 9.6E-03 mgin® 9.2E-03 (mgfny B.0E-04 (mym’) "
ron 0.0E+00 mgin?® 0.0E+00 (mgfer) NA (mgrn®)
Lead 0.0E+00 mgim® 0.0E+00 (mgir) NA (mgir?)
v anganese 008400 | mgi? 00E 400 gy 50805 gy =
ickel 008400 | myi? 00E+00 (i) 90805 (o) -
rhaium 008400 | g 00E+00 (mgi?) A () -
v anagum 006400 | mgin® 00E+00 (o) 10804 (o) -
Exp. Route Total
Expusure Pom Tota!
Exposure Wedum Toal
Medum T otal
Tl of Reveptor Hazards A ross Al Wed
Notes:
1- Mutagenc n UsEPa! Guidance for Assessing Susceptbity fom Eary-Lte Exposure to Carchogens (2005).




TABLE 7.15RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
e enaro Timetrame. Future
e ceptor P opulston: Of-Ste Residents
recentor A ge: Llong (Chits and Aduly
Wedm Exposure Meaum Exposure Poit Exposure Route, Ghemical of O Gancer Risk Caloulaions Non-Cancer Hazard Calculations
Potential Cancern Vae Unis || _Intake/Exposure Goncentration CSFiUnt Risk Cancer Risk | IntakelExposure Concentraton RDRIC Hazard Quotient
[ vawe | Umts | vawe | Ums | ERETTI I Vaue Units
Sroundwater Grounowater Bagnurst Drve S Ingestion | 1.1.1-Trenlorogthane. 055 e 52602 | (malkgiday) N akgiiay)” - 5 Tables 713 RUE and 7 14 RWE for Hazard Indices
1.1,2-Trinloroethane 0475 gL 61606 | rokgiay | 57802 | (mokgomy' | 35607
1.1-Dichioroethane 198 gl 25803 | oty | s7E03 | nokgsay’ | 14805
1.1-Dichiorosthens 1231 gl 16602 | (malkgiday) Na (ki) -
1.2-Diniorosthane 123 gl 16605 | rokgiay | 9102 | (okggay’ | 14606
2 Hexanone 12 gl 15604 | (molkgiday) A (ki -
oenzene 0423 gl seE06 | (rokgiay | sse02 | (okgsay’ | 3007
o romadichioromethane 11 gl 1a605 | okgia) | 62802 | (okgeay' | esE-07
ohiorofom 265 o 34605 | (ohgisay | 31802 | rokodap® | 11608
ety tert-buty etner 379 gl aoE05 | ongoay | 18803 | mykgap' | sees
v ettytene chiorie 108 gl 43805 | monomay | 20803 | kg’ | sees
retrachinoetnens 123 gl 16605 | rokgiay | 21803 | (mokgisay? | 33808
ricioroethene (Mutagenic) 194 gl 77e0s | oty | o303 | mokouay' | 7280
rrchirosthene (Nonmutagenic) 194 gl 25604 | (rogitey | 37802 | (okgisay’ | 92606
vinyichioride 0853 gl 5505 | (nokgiey | 72801 | (okgsay’ | 4005
1.4-Dioxane 44 g 95604 | romgitay | 10801 | (okgday! | asE-0s
oibenzoa manthracene 0064 gl 26606 | (nokgioay) | 10£900 | okgray' | 26608
st 0023 ol 30607 | ooy | 176901 | nokgsay? | 50808
staBrHc 00086 | gL 11807 | oo | 638s00 | (mokgomy? | 70807
oieicin 00064 | ol 82608 | (omomay [ 18Ew01 | (mkgay’ | 13806
Jaurminum 2089 ugl. 27E02 (mgikgiday) NA (moikgiday)” =
Jantimony 13 gl 17605 (ma/kgiday) NA (moskgiday)’
8 gl 10604 | Grogitay) | 156400 | (morkgiday”
cadmium 0430 gl S6E-08 | (molkgiday) A (ki)
chromium 133 gl 53604 | (nokgitay | 50E01 | (mokgiday®
conat 159 gl 20805 | (malkaiday) NA (mgkgiday)’
cyands 1a1 o 25800 | (aikgisay) N (mgkgiday)’ -
ron 2504 o 32602 | (ke NA (mkgiday)’
Lead 168 gL 21E-05 (mgfkgiday) NA (moskgiday)’ %
anganese o7 gl 12603 | (malgiday) Na (g’ -
icke! 934 ugl. 12E-04 (mgikgiday) NA (moskgiday)” 2
rhaium 0004 gl 12608 | (malkgiday) NA (ki)
v anagum 494 g 63605 | (malkgiday) e (kg
Exp_Route Totar =
Dormal [1.1,1-Trchioraethane 085 [T GOE-03 | (malkgidan) N ogkgitay)’ -
1.1,2Trchioroethane: 0476 gl 4207 | okgiey | s7E02 | (okgsay’ | 24608
1.1-Dihiorosthane 108 g 19604 | romgisay | 67603 | (okgdap' | 11E-06
1.1-Dichiorosthens 1231 ugl 20803 | (malkgiday) NA (mkgidan’
1.2-Diniorosthane 123 gl 12607 | ongoay | e1E02 | mokgway' | eees
2-Hexanone 12 s B.0E-05 (mgfkgiday) NA (moskgiday)’ -
erzene 0423 gl TeE07 | monomay) | ssE02 | okgay’ | 43808
romoichioromethane 11 gl osg07 | oty | s2e02 | nokoway' | seE0s
chioroform 265 gl 20806 | rogitay | 31802 | (okgismy | 8908
ety tert-buty etner 310 gl 10606 | (rokgiiay | 18803 | (okgisay’ | 1909
v etryiens chiorise 108 gl 15606 | nokgiay | 20803 | (okgsay’ | 30609
retachiroethens 123 gl 80606 | (mokgitay) | 21803 | (okgay’ | 19608
Tichioroethene (Mutagenic) 194 o 12604 | ooy | 93803 | (okgsay? | 11E-08
rrchoroethens (ronmutagen) 194 o 30605 | ooy | 37802 | (okgsay? | 14508
vinyichioride 0853 g asE06 | ongoay | 72801 | mmgkeay' | 27808
1.4-Dioxane 744 gl 32606 | rokgiay | 10801 | (mokgsmy? | 32807
Dibenzo(aanthracene 0064 gl 0.0E+00 (mg/kgiday) 1.0E+00 (moskgiday)’ &
20 0023 gl 00800 | (morkgay) | 17€s01 | (mokgidan®
etasrc 00085 | uoL 1708 | rokgidey | 638s00 | (okgsay’ | 48E-07
oieicin o064 | uoL 14807 | rokgitey | 16es0t | okgsay’ | 23808
£ uminum 2089 gl 14804 | (molgiday) NA (ki) -
£ ntmony 13 gl 87E-08 | (mafiaiday) NA (ki -
i rsenic 78 o 52607 | (nogigay | 15€900 | okgay' | 78E-07
cagmium 0433 ugt 29808 | (mariday) A gz =




TABLE 7.15RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
e enaro Timetrame. Future
e ceptor P opulston: Of-Ste Residents
recentor A ge: Llong (Chits and Aduly
Wedm Exposure Meaum Exposure Poit Exposure Route, Ghemical of O Gancer Risk Caloulaions Non-Cancer Hazard Calculations
Potential Cancern Vae Unts || intakerExposure Goncentration CSFiUnt Risk Cancer Risk | IntakelExposure Concentraton RDRIC Hazard Quotient
[ vawe | Unts | vawe | Ums | ERETTI I Vaue Units
Groundwater Groundvwater Baghurst Dive Site Dermal _ [chrombum 133 gl SIE06 | (ko) | 20E+01 | (mokoiday' | 10E-0F
Cobat 159 gL 42608 (ma/kgiday) NA (matkaiday)” 2
Cyanide 194 gl 13E-08 (maikgiday) NA (moskgiday)’ =
iron 2504 uglL. 17E-04 (mgikgiday) NA (moskoiday)” e
Lea0 166 gl 11E08 | (makgiday) NA (ki)
i anganese a7 ugll 65608 | (malkgiday) NA (ki) -
hickel 934 gl 12607 | (malgiday) NA (oo’ -
rhaium 0004 gl 6300 | (mafiaiday) NA (mgkgiday)’ -
v anadum 494 ug 33807 | (mafiwdan N (g’ -
Exp_Route Tolal e
Exposure ot T otal TIE04
Exposure Medum Total TAE0
[Air Baghurst Drve se Tnhaaton [1.1,1-T iehioroetnane 20600 | o oE01 o) A Gy -
1.1,2Trehiorosthane 24804 | mgin? 65E-05 (mgi?) 16805 (gmy! 1.08-06
1.1-Dichioroethane 99802 | moin? 27602 (mpi?) 16606 43605
1.1-Dichioroethene 62601 | moim® 17801 (mgi?) Na -
1.2-Dichioroethane 62604 | moim® 17E-04 (mgi?) 26605 44806
2 Hexanone 6003 | moim® 16603 (mgin?) Na
Benzene 21604 | moim® 58E-05 (mgi?) 78606
romaaichioromethane 55604 | moim® 15608 (mgiry 37605
chioroform 13603 | momm?® 36604 (mgiry 23605
ettt buty ether 19803 | moin® 52604 (mi?) 26607
v etryiens chiorice 54808 | moi? 30604 (i) 10808
retrachiooetnens 62604 | moin? 17E-04 (mgi?) 26807
Tricioroethene (Mutagenic) 97603 | mgin?® 53803 (mgi?) 10806
Trchorosthens onmutagene) | 87603 | mgir? 27603 (mpi?) 31606
vinyichioride 43804 | moim® 12604 (mgi?) 44806
1.4-Dioxane 37602 | moim® 10802 (mgi?) 50806
Dinenzoa,manthacene 00400 | mgm’ [ o0oee00 (mgin?) 60804
o 12605 | moim?® 32608 (mgir)y 49803
dotasHo 008400 | myr? [ 00Ee00 (mgiry 18803
pielgin 008400 | mon? [ 00Ee00 (mgir) 16603 -
£ urinum 00800 | mgr? [ 00ee00 (mgi?) Na -
oy 00400 | mgr® [ 0.0Ee00 (mgin?) Na -
o rsenic 00800 | mgr® [ 00ee00 (mpi?) 43803 -
cadmium 00400 | mgr® [ 00ee00 (mgi?) 18603
chromium 00400 | mgm’ [ 0oee00 (mgi?) 84802 -
conat 00400 | mgm’ [ o00ee00 (mgi?) 90803 -
oyanide 966-03 | moim?® 26603 (mgiry Na -
ron 008400 | mgm’ [ 00Ee00 (mgiry Na
Loaa 008400 | mgr? [ 0.0Ee00 (mgir) NA
itanganese 0.0E+00 | mgim? 0.0E+00 (Mg NA %
ickel 00800 | mgr® [ 00ee00 (mpi?) 26804 -
rhaium 00800 | mgr [ 0oEe00 (mpin?) Na -
v anadium 0.05400 | moir® 0.0E400 (i) Na (g <=
Exp_Route Total ~
Exposure PoN T oal ~
Exposure Meurm T ol .
Medum T otal ~
Total o Receptor Risks A cross Al M eda ,
Notes:
1- Mutagenic n UsEPa! Guidance for Assessing Susceptbity fom Eary-Lte Exposure to Carchogens (2005).




TABLE 7.16.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
e enaro Timetrame. Future
Recentor Popuaton: Or-Site Resigent
Recetor A ge:_chis
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Pofential Concemn Vaie | Unts || nfakelExposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
Vaiue rits Vae Unts ERETTI I Vaue Tnits
[Susurace o Subsuriace sof Baghurst Drve Ste Tgedton - [Fminom I T oo Table 718 RME for Cancer Risks SEE 0T kg | TOES0D | (oo 036
A rsenic 355 mylkg 27E-04 (mgikgiday) 3.0E-04 (mgikgiday) 091
[Chromium 4 mylkg 5.26-04 (mgikgiday) 3.0E-03 (mgikgiday) 017
Cobatt 204 mylkg 26E-04 (mgikgiday) 3.0E-04 (mgikgiday) 0.87
[Copper 915 mylkg 1.26-02 (mgikgiday) 4.0E-02 (mgikgiday) 0.29
ron 37600 mylky 43E-01 (mg/kgiday) 7.0€-01 (mgikgiday) 069
anganese 807 kg 10602 | gnamgay | 24802 | (nokgioay 0.43
rhaium 0sae | mog 70805 | angmguay | 1oe0s | (okgioay 0.70
v anagim 13 | mokg 9260 | ngwguay | soe0s | eokgiay 0.8
E%. Route Total —
Demal [ 8200 | ok GOE03 | (mokgua) | 0100 | (rokgida) 00086
i rsenic s | mog 32605 | momomay | aoE0e | (rokgioay 011
[Chromium 4 molkg 1.26-05 (mgikgiday) 7.56-05 (mgikgiday) 017
Cobatt 204 mylkg 6.2E-06 (mgikgiday) 3.0E-04 (mgikgiday) 0021
[Copper 915 mylkg 28E-04 (mgikgiday) 4.0E-02 (mgikgiday) 0.0089
ron 37600 mylky 1.1E-02 (mgikgiday) T.0E-01 (mgikgiday) 0016
Manganese 807 mylky 24E-04 (mg/kgiday) 9.6E-04 (mgikgiday) 0.26
rhaium 0sas | mog 1707 | annguay | 1oe0s | (nokgiaay 0017
v anagum 13 | mokg 20605 | angwoway | 1se0r | eokgiay 0.7
x5, Route Total 077
Exposurs Pom Toral )
Expocure Wedum Toal ]
|Air Baghurst Drive Stte Inhalation A lurinum 8.7E-06 ‘mgim’ BAE-06 (mgir) 5.06-03 (mgin) 0.0017
i rsenic 11608 [ mon? 11608 (mgi?) 15605 (o) 000070
chromium 13608 | mom? 12608 (i) 10804 (gt 000012
conat 63609 [ mon? 61608 (i) 60806 (o) 0.0010
Copper 28E-07 mgim® 27E-07 gy NA (mgfn®) -
Iron 1.2E-05 mgim® 11E-05 (mginy NA (/) -
M anganese 25607 | moid® 24807 ) 5.06-05 (i) 0.0048
[Thalium 1.7E-10 mgin® 1.6E-10 (mgfn®y NA (mym’) -
Jvanadium 22608 | moid 21E-08 (g 1.06-04 (min) 0.00021
E%. Route Total T0es
Expocurs Por ol To0es
Expocure Wedum Total 0085
Medum Totar )
Sroumavater Groundwater Baghurst Dive Ste Tngestion 1.1, 1-Trehlorosthane w06 s Z0E01 gkoioa) | Z0E+0 | (nokgida) 010
1.1,2Trhioroethane: 0476 ugL 20605 | momomay | aoe03 | (okgioay 0.0058
1.1-Dichloroethane. 198 ugl. 9.96-03 (mgikgiday) 2.06-01 (mgikgiday) 0.049
1,1-Dichloroethene 1231 ugl B.1E-02 (mgikgiday) 5.0E-02 (mgikgiday) 12
1,2-Dichloroethane 123 ugl BAE-05 (mgikgiday) B.0E-03 (mgikgiday) o010
2-Hexanone 12 ugl. 6.0E-04 (mg/kgiday) 5.0E-03 (mgikgiday) 012
penzene 0423 gt 21605 | (ngmguay | 40e03 | (nokgiay) 0.0053
o romaichioromethane 1 ugt sse0s | angkoway | 20802 | (nokgioay 0.0027
chioroform 285 ug 13604 | manguay | 10e02 | (mokgioay 0013
M ethyl tert-butyl ether 379 ugl. 1.9E-04 (mg/kgiday) NA (mgikgiday) -
v tytene chioride 108 gt seg0s | mowgmay | soe03 | (mokgiay 0.0090
retrachinoetnens 123 ugt 61605 | mowomay | soE0z | (rokgia 0010
| Trichioroethene (Mutagenic) 194 ugl. 8.7E-04 (mgikgiday) NA (mgfkgiday) =
| Tric hioroethene (Nonmutagenic) 194 ugl 8.7E-04 (mgikgiday) 5.0E-04 (mofkgiday) 19
|vinyl chioride 0853 ugl. 4.3E-05 (mgikgiday) 3.08-03 (mgikgiday) 0014
1,4-Dioxane 744 ugl. 37E-03 (mg/kgiday) 3.08-02 (mgikgiday) 012
Dibenzo(a hanthracene. 0.064 ugl. 3.26-08 (mg/kgiday) NA (mgikgiday) -
2 iarn 0023 gL 11e0s | okgda | 005 | (nokgiay 003
staBHc oooes | ugl sae0r | okgdsy | 8003 | crakgua | ooooose
oisicin 00064 | g 32607 | ngnguay | soeos | ookgiay 0,004




TABLE 7.16.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
EASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
scenario Timeframe: F uture
[Receptor Population: On-Site Resident
Receptor Age: Child
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts || Intake/Exposure Conceniration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
[ vawe | Ume | vawe | Uns | [ T o Vel Units
oroundwater Groundwater Baghurst Drive Site Ingestion  [Aluminum 2089 gl 1.06-01 (mgkgiday | 108400 | (makaiday) 010
Jantimony 13 g B5E-05 (mgkaiday | 4006 | maikaiday) 018
. rsenic 78 gl 39604 (mokaiday | 30804 | (mokaisay) 13
cadmium 0433 gl 22805 (mokaiday | 50804 | moikaisay) LI
chromium 133 g 66E-04 (mgkaiday | 30803 | (mokgisay) 022
obat 159 g 79E05 (mgkgiday | 30804 | mokoisay) 026
cyanide 191 gl 95604 (mgkgiday | 63804 | @mokgisay) 15
ron 2504 gl 12601 (motkgiday) | 70801 | (mokgiday) 018
Loas 166 gl 83E05 (makgiday) NA (mahaiday) =
i anganese 97 gl 48603 (motkgiday) | 24802 | (maikgiday) 020
ricket 934 gl 4TE08 (mgtkgiday) | 20802 | (makgiday 0023
Thaium 0094 gL 47608 (mgtkgiday | 10805 | (mankgiday) 0.47
v anadium 494 gl 25604 (rgkgiday | 50803 | (mokaisay 0048
Exp. Route Total 82
Demal 1.1, Treniorosthane 4085 uglL 33602 (mgfkgiday) | 20400 | (mokgiday) 0018
1.1,2-Trchlorosthane 0476 g 15608 (mgkgiday | 40803 | (moikaisay) 000038
1.1-Dishloroethane. 198 g 68E-04 (motkgiday) | 20801 | (momkgiday) 0.0034
1.1-Dishloroethene 1231 gl 72603 (ggiday | 50802 | mykaisay) 014
1.2-Dishloroethane 123 gl 2608 (gkgiay) | 60803 | @mokgisay) 000044
2 Hexanone 12 gl 22605 (gkgay | 50803 | @mokgisay) 0.0044
Benzene 0423 gl 28608 (makgiday | 40803 | (maikaiday) 000070
Bromadichioromethane " gl 34608 (mgtkgiday | 20802 | (mankgiday 000017
chioroform 285 gl 10805 (mgtkgiday) | 10802 | (mankgiday) 0.0010
sty tert buiyt ether 379 gl 38E-08 (ki) NA (mgikgiday) =
i thylene chioride 108 gl 18608 (mokgiday | 60803 | (mokaisay) 000030
Tetrachiorosthen 123 gl 32605 (mgkgiday | 60803 | (mkgisay) 0.0053
Odutagenic) 194 gl 14804 (mgfkgida) NA (mgikaiday) =
Trichioroethens (Nonmutageni) 194 g 14£04 (ghgiday | 50804 | @mokaisay) 028
vinyichioride 0853 gl 29608 (gkgiday | 30803 | @nokgisay) 000096
1.4-Dioxane 44 gl 12605 (makgiday | 30802 | (makaiday) 000039
Divenzotamanthracene 0064 g 0.0E+00 (mgtkgida) NA (mkoiday) -
Jatarin 0023 gl 0.0E+00 (mgtkgiday) | 30805 | (mankgiday) -
setaHC 00086 gl 28607 (mgkgiday | 80803 | (mokaisay) 0000035
pieisrin 00084 gl 52607 (mokaiday | 50805 | mokaigay) LLL)
£ urminum 2088 g 48E04 (motkgiday) | 1.08+00 | (momkgiday) 000046
ntimony 13 gl 29807 (mgkgiday | 60805 | (mykaisay) 0.0048
. rsenic 78 gl 17608 (ghgiday | 30804 | @nokgisay) 0.0057
cadmium 0439 gl 96E-08 (gkgiday | 25805 | @nokaisay) 0.0039
chromium 133 gl 59608 (gkgazy | 75805 | @mokgisay) 0078
cobat 159 gl 14607 (makgiday | 30804 | (maikaiday) 000047
Cyanide 191 gl 42608 (mgkgiday | 6304 | (makaiday) 0.0067
ron 2504 gl 55604 (mgtkgiday) | 70801 | (maikgiday) 000079
Loan 186 gl 38E-08 (ki) NA (mgikgiday) =
i anganese o7 g 21605 (mgkaiday | 96e-04 | moikaisay) 0022
icke! 234 gl 41807 (mgkgiday | 80804 | (mokaisay) 0.00051
Thaiium 0084 gl 21808 (mghgiday | 10805 | (okgisay) 0.0021
v anadium 404 g 11E-08 ooz | 13804 | @nokgisay 0.0083
Exp. Route Total 0
[ Svoure pant Tott
Exposure Mediurm Tofal
Wedum Total
Tolal of Receplor Hazards Across All Media

Notes.
1- Mutagenic n us Guidance for Assessing Suscep Lt Exposure to




TABLE 7.17RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 0F 3
cenario Timeirame: Future
eceptor Popuiation: On-Site Residents
Receptorage adut
Wedum Exposure Medm Erposure Port Exposure Roule Chemtcaror G Cancer Risk Caleuatins NorCancer Hazerd Caleuations
Potential Concem Vaue | Unts | makeEposus Conceniraion CEFIUN RiaK Cancer sk || InakerExposure Concentration RIDIRIC Fazard Guotient
Vae U Vaie Tite [ vawe | Umts | vawe ] __Unt__|
[Subsurface Soil Subsurface Sail Baghurst Drive Ste Ingestion A lurminurm 28200 mgikg See Table 7.18.RME for Cancer Risks 3.4E-02 (mgikgiday) 1.0E+00 (mgikgiday) 0.034
| rsenic 355 mgikg 2.BE-05 (mg/kgiday) 3.0E-04 (mgikgiday) 0.085
Chramium “ mgikg 4.9E-05 (my/kgiday) 3.0E-03 (mgikgiday) 0.016
Cobatt 204 mglkg 24E-05 (my/kgiday) 3.0E-04 (mikgiday) 0.082
Copper 915 mgtkg 1.1E-03 (my/kgiday) 4.0E-02 (m/kgiday) 0.027
ron 37600 mglkg 4.5E-02 (my/kgiday) T.0E-01 (m/kgiday) 0.064
anganese o7 | motg are0s | (ngkgsay) | 24802 | (rokgisay 0040
| Thalium 0.548 maikg 6.6E-07 (mgfkgiday) 1.0E-05 (mgrkgiday) 0.066
v anadium 723 mgikg 8.7E-05 (mg/kgiday) 5.0E-03 (mgrkgiday) 0.017
T FRoute Totr e
Dermar_ [minm %0 | mokg TAE0S | (nakgom) | 1.0Ee00 | (rwkaoan 0014
| rsenic 355 mgikg 5.4E-06 (mgikgiday) 3.0E-04 {(mgrkgiday) 0.018
[Chramium 4 mgikg 21E-06 (mg/kglday) 7.5E-05 (mg/kgiday) 0.028
Cobat 204 mgiky 1.0E-06 (my/kgiday) 3.0E-04 (mikgiday) 0.003¢
Copper 915 motkg 4.BE-05 (my/kgiday) 4.0E-02 (m/kgiday) 00012
ron 37600 mglkg 1.9E-03 (my/kgiday) T.0E-01 (mofkgiday) 0.0027
Manganese 807 molkg 4.1E-05 (my/kgiday) 9.6E-04 (mofkaiday) 0.043
rhaium o5 | mong 28608 | (okgoay | 10805 | (rokgiay 00028
v anadium 723 maikg 3.7E-06 (mgfkgiday) 1.3E-04 (moikarday) 0.028
- Routs Totar [E
EXposure Pomt Total [
Exposurs Hedum Totar 050
e Baghurel Drve Ste Thaon A BE T BIE 06 g B0E03 i) 0017
o rsenic 11g0e | mgn? 11E-08 (mair) 1505 (mgin) 0.00070
chromum 13808 | mgm® 12608 (mgim?) 10804 (mgin) 0.00012
conat 63808 | mgn® B1E00 (g 60E-08 gy 00010
Conper 20807 | mgr® 27807 (o) N (mgi) -
ron 12805 | g’ 11805 (o) A () -
anganese 25607 | moi? 24807 (i) 50605 (myin) 0004
| Thalium 1.7E-10 mgim® 1.6E-10 (mgin) NA (mgin?y -
v anacium 22608 | mgm’® 21E-08 (i) 1.0E-04 (i) 0.00021
- Routs Towr To05s
Exposure Font Tota o055
Exposre Weaum Total 0055
et Tota 2
Srounawater Grounawater Baghure Dive ote Tgesion 1,11 Treoroethane 06 Wt TIE01 | (nwkgom) | 20600 | (rwkgoan) 0061
1.1,2:Trchlorosthane o6 | L 1aE0s | (rokgsay) | 40E03 | (rokgioay) 00038
1,1-Dichlorosthane 198 ugll 5.9€-03 (mg/kgiday) 2.0E-01 (mgikgiday) 0.030
1,1-Dichloroethene 1231 ugll 37E-02 (my/kgiday) 5.0E-02 (mikgiday) 074
1,2-Dichloroethane 123 ugll 3.7E-05 (my/kgiday) B.0E-03 (m/kgiday) 0.0061
2-Hexanone 1 uglL 36804 | (ngkgioay) | 50803 | (rokgisay 0072
[Benzene. 0.423 ugll 1.36-05 (my/kgiday) 4.0E-03 (mo/kg/day) 0.0032
e romodichiorometnans 14 . 2305 | (okgoay | 20802 | (o 00016
chiorcrorm 265 ug TeE0s | (okgsay | 10802 | (rokgeay) 00078
et tertoutyt etner a7 uglt e | ok N (atkgiday) .
v ethyene chiorse 108 uglL 22805 | (ohgoay | 60E03 | (kg 00054
| Tetrachloroethene 123 ugll 3.7E-05 (mgikgiday) 6.0E-03 (mgikgiday) 0.0061
Trichloroethene (Mutagenic) 194 ugll 5.8E-04 (mg/kgiday) NA (mgikgiday) .
| Trichloroethene (Nonmutagenic) 194 ugll 5.8E-04 (my/kgiday) 5.0E-04 (m/kgiday) 1.2
|/ inyl chionide 0.853 ugll 26E-05 (my/kgiday) 3.0E-03 (m/kgiday) 0.0085
1,4-Dixane 744 ugll 20603 | (orgoay | 30602 | (rokgiay 0074
[Dibenzo(a,nanthracene. 0.084 ugll 1.9E-06 (mg/kgiday) NA (morkaiday) -
A trin 0.023 ugiL 6.9E-07 (mgfkgiday) 3.0E-05 (mgrkaiday) 0.023
detaBHC 0.0086 uglL 26E-07 (mo/kgiday) B.OE-03 (moikaiday) 0.000032
[Dieldrin 0.0064 ug/L 1.9E-07 (mg/kglday) 5.0E-05 (mg/kgiday) 0.0038




TABLE 7.17RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 3
Jscenario Timeframe: Future
[Receptor Population: On-Ste Residents
[Receptorage Adut
Wedum Exposure Meduum Exposure Point Exposure Route Chermicalof EFC Cancer Risk Calc ulatons Non-Cancer Hazard Calculations
Potential Concem Vae Units|_Intake/Exposure Concentration CEF fUnit Risk CancerRisk_||_IntakefExposure Concentration RIDIRIC Hazard Quotient
[ e | Unee Vaiue Trits [ vawe | nte | vawe | U]
foroundwater Groundwater Baghurst Drive Ste Ingestion  [Akiminum 2089 gL 6.3E-02 (maikaiday) | 108400 | (mokatday) 0.063
fantimony 13 gL 30E-05 (mgfkgiday) | 40E-04 | (morkaiday) 0,007
jarsenic 78 gL 23604 (rgikaiday) | 308-04 | (mokatday) 078
cadmium 0.438 gL 13605 (rgkaiday) | 50E-04 | (mokalday) 0026
chromium 133 gL 40E-04 (rgikaiday) | 306-03 | (mokgfday) 013
bat 159 [ 48E-05 (rgkgiday) | 308-04 | (mukgday) 01s
Cyanice 191 gl S7E-04 (rgkgiday) | B3E-04 | (mukgay) 081
ron 2504 L 7502 (rgkgiday) | 70801 | (mukaday) o1
Lean 166 gl 5.0E-05 (mgikaiday) NA (mykaiday) =
anganese o7 gL 29E-03 (mgikgiday) | 248-02 | (morkaiday) 012
ickel 93¢ gL 28604 rgkaidayy | 208-02 | (mokatday) 0014
[Thalium 0,034 gL 28E-08 (mgkaiday) | 108-05 | (mokafday) 028
v anagium 404 gL 1.5E-04 (rgkgiday) | 508-03 | (mokgiday) 0.030
Exp. Route Total [
Dermal 1,11 Trchiorosthane 4085 gl 22602 (mgikgiday) | 20E+00 | (mofkpiday) 00Tt
1.1,2-Trichiorosthane 0478 gL 1.0E-06 (rgikgiday) | 408-03 | (mokgfday) 0.00025
1.1-Dichloroethane 198 gL 45E-04 (mgtkgiday) | 208-01 | (morkoiday) 00023
1.1-Dichloroethene 1231 gl 48E-03 (rgkgiday) | 508-02 | (mukgtay) 0,095
1.2-Dichloroethane 123 gl 17606 (rgkgiday) | 60E-03 | (mukaiay) 0.00029
2-Hexanone 12 gL 14605 (gkgiday) | 508-03 | (mokgisay) 0,002
Benzene 0423 gL 19E-06 (makaiday) | 40E-03 | (malkatday) 0.00048
Bromodichiorometnane 1 gL 23608 (mgfkgiday) | 206-02 | (morkaiday) 0.00011
Chioroform 285 gL 7.0E-08 (rgkaiday) | 108-02 | (mokatday) 0.00070
1ty tert-out strer 37 gL 25608 (myikgay) NA (mokoiday) <4
i thyiene chioride 108 gL 12606 (ngikaiday) | BOE-03 | (mukafday) 0.00020
[Tetrachiorosthene. 123 gL 21E-05 (mgikaiday) | B0E-03 | (mukgfday) 00035
[Trichioroetnene (Mutagenic) 194 L 23605 (mikgday) NA (mofkoiday) =
[Trichioroethene (Nonmutagenic) 194 gL 93605 (rgkaiday) | 508-04 | (mukaay) 019
vyl chioride 0.853 gL 20E-06 (rgkgiday) | 308-03 | (mukaiday) 0.00066
1,4-Dioxane 744 gl 78E-06 (mgrkgiday) | 30E-02 | (morkaiday) 0.00026
Divenzo(a manthracene 0.064 gL 0.0E+00 (mikaiday) NA (matkaiday) a
Jasarin 0.023 gL 0.0E+00 (mgkgiday) | 30E-05 | (morkiday) g
getaHC 00088 gl 18607 (mgkaiday) | 80E-03 | (mokafday) 0000023
ieidn 00084 gL 35607 (rgikaiday) | 508-05 | (molkafday) 0.0088
faurrinum 2089 gl 25604 (mgkgiday) | 1.0E+00 | (mokoiday) 0.00035
fantimony 13 gL 22607 (ngikgiday) | B0E-05 | (mukgtday) 00038
farsenic 78 gl 13€-08 (ngkgiday) | 308-04 | (mukatday) 00043
cadrmium 0.439 gL 73608 (gkgiday) | 258-05 | (mokaday) 0.0028
chromium 133 gl 44808 (mofkgidayy | 7SE-05 | (morkaiday) 0.059
coat 159 gL 19€-07 (makaiday) | 30E-04 | (mokatday) 0.00035
Cyanive 191 gl 32E-06 (mgikgiday) | B3E-04 | (morkaiday) 0.0051
ron 2504 gL 42604 (mgikgiday) | TOE-01 | (morkoiday) 0.00060
Lead 188 gl 28608 (myjkgay) NA (mokoiday) =
anganess o7 gL 16E-05 (rgikgiday) | 96E-04 | (mokofday) 0017
ickel 934 gL 21E07 (rgkaiday) | B0E-04 | (mukgfday) 0.00038
[Thaium 0.08¢ gL 16E-08 (rgkgiday) | 108-05 | (mukgday) 00018
v anagium 404 gL 83E-07 gkgiday) | 138-04 | (mukgiay 0.0064
Exp. Route Total 041
Exposure Pont Total 53
Exposure Medum Total 53




TABLE 7.17RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE3 0F 3

cenario Timeirame: Future

eceptor Popuiation: On-Site Residents

Receptor ageAcut

Wedum Exposurs Medm Erposure Port Exposure Roule Chemicalor G Cancer Risk Caleuatins NorCancer Hazerd Caleuations
Potential Concem Vaue | Unts | makeEposus Conceniraion CEF/Unit Risk Cancer sk || InakerExposure Concentration RIDIRIC Fazard Guotient
[ T o Vi Unie e | e | Ve | e |

Sroundwater ir Baghure Dive Site haltion_[1.1,1-Trehlorostnane 20600 | mgm 206400 (mgim) 50800 | (mgm) 039
1.1,2:Trchlorosthane 24808 | mgm? 23804 (mie®) 20804 (i) &
1. 1-Dinloraethane 0002 | mom? 95602 (maim?) N (mgi) -
1. 1-Dinloraethene 62801 | mgr® 59601 (i) 20601 (i) 30
1,2 Dinloroethane 62504 | mgr® 59604 (mair®) 70803 (i) 0.084
2-Hexanone 60e0s | mgm® 58603 (mairr’) 30802 (i) 018
enzens 21800 | moi? 20804 () 30802 (i) 00068
[Bromodichioromethane 5.5E-04 mgim® 5.3E-04 (mgim’) NA (mgin?y -
Chioroform 13603 | mom® 13603 (i) 98602 (i) 0013
ety tertoutyt etner 19803 | mgm® 18603 (main) 308000 | (mgm) 0.00061
v ethyene chiorse 54808 | mom? 52600 (mgim?) 60E-01 (mgin) 0.00068
retachioroethene 62604 | mo® 50E-04 (mai) 40802 () 0015
Trchioroetnens (iutagenie) a7e03 | mym® 93603 (mgim?) NA (mgi) -
Trchioraetnens (Nonmutageni) 97e0s | mym® 93603 (mair®) 20603 (o) ar
vinyi chiorge 43600 | mom? s1E0 (i) 10801 (i) 00041
1,4-Dixane are0z | mgm® 36602 (i) 30802 (i) 12
oinenzo(amanthracene 00e+00 | g 0.08+00 (o) NA (myin) -
A rin 1.2E-06 mgim® 1.1E-05 (mgin) NA (mgin?y -
setasHC 00400 | mgr® 0.08+00 (main) NA (mgin)
oictorn 00E+00 | g 0.0E+00 (mgim?) NA (mgin) -
o uminum 00e+00 | g 0.08+00 (mi?) 50803 (i) -
friimony L 0.08+00 (mgim?) Na (mgi) -
o rsenic P 0.08+00 (mai®) 15605 (i) -
cadmium ooe<00 | g 0.08+00 (i) 10805 (i) B
|Chromium 0.0E+00 mgim® 0.0E+00 (mgin®) 1.0E-04 (main®) -
conat 00800 | g 0.08+00 (mairr’) 60806 () -
[Cyanide 9.6E-03 mgim® 9.2E-03 (mginy B.0E-04 (mgin?) 1
Iron 0.0E+00 mgim® 0.0E+00 (mgin®) NA (mgfr?®)
Leas 00E+00 | mgm? 0.0E+00 (main) NA (mgin)
anganese 00e<00 | g 0.08+00 (mi’) 50805 (miy -
icke! 00e+00 | g 0.08+00 (mair) 90805 (i) -
rhatium 00E+00 | g 0.08+00 (o) N (mgi?) B
v anadum 000 | g 0.0E+00 (mgin®) 10604 (i) -

Exo_Route Total
Exposure Pont Toial
[ oeeue egum tom_
Wedum ot
Tota of Ree eplor Hazards Across Al Weda

Nates.
1- Mutagenic n UsEPA from Earl-Lie Exposure to Carcinogens (2005).




TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 3
cenaro Timetrame: Future
Recentor Popuiaton: On-site Resitents
Recentor A ge: Litelong (Chid and Aduy
Medum Exposurs Medm Exposure Pont Exposure Route Chemicalor G Cancer Risk Caleuatins lon-Cancer Hazard Calculatons.
Potential Concem Vams | Unte | inakeiExposure Concentration CEF/Unit Risk CancerRisk || _InakelExposurs Cancentraton RIDIRC Fazard Guotient
[ vae | Une Vaiue Units Value Units Oris
JSubsurtace Soi Subsuface Sol ‘Baghurst Drive Sfe. Tngesion . [minum. 28200 Mk C1E0Z (makgiday) NA mafkalda) - See Tables 716 RME and 7.17.RME for Hazard Indices
Jarsenic 385 mgkg 31605 (makgiday) 1.5E+00 (mafkaldar! 4.6E-05
Chromium # mgkg 27604 (makgiday) S0E-01 (mafkatdar! 13604
Covat 204 motky 29605 (mgikgfday) Na (mafkgidar)” s
Copper 915 mokg 13603 (makg/day) NA (mofkatda! -
ron a0 | mokg s4p02 | (mokgids) e ooz
hanganes 807 mgkg 12603 | (mongioa) e ooz
frhalium 0.548 makg 7.9607 (mokg/day) NA (mofkatday)"
v anadium 723 mgkg 1.0E-04 (mgfkg/day) NA (maikg/day)™
T FRoute Totr
Dermal faurminum 28200 makg 11E03 (makaiday) NA (mafkalday)”’
Jarsenic 385 mgkg 43606 (makaiday) 1.5E+00 (mafkalda!
[Chramium “ mglkg 6.9E-06 (mofkg/day) 2.0E+01 (mgikgiday™
conat 06 | mong 83807 | (nosgioa) Na ooz
[Copper 915 motkg 3.7E-05 (mokg/day) NA (mafkoiday)”
ron o0 | moky 15603 | (mokgrds) Na ooz
hanganes 807 mgikg 33805 | (mokgies) e ooz
Thatium o5 | mong 20808 | (nokyes) A ooz
v anaium 723 makg 2,960 (moky/day) NA (mofkgfday)’
Exp. Route Total
Exposure Pont Total
Expocure Wedum Tolal
ir Baghurst Dive Ste Tharson [ GTEds | mam | 1506 i I Goimy
 senic 11608 | mom? | 30808 (mgim) 43803 (g
ohromium 13608 | mom? | 13808 (g 84E-02 (ugin)*
conat 63600 | mom? | 22808 (g 90E03 (g
conper 28607 | mgm? | t0E07 (g Na (g
ron 12605 | mom? | a1£08 (g N gy
hanganese 26607 | mom? | soE0e (gt N (g
frhalium 17610 | mom?® B.0E11 (mair®) NA gy’
v anagum 22608 | mgm’® 8.06-09 (i) NA (i)’ y
Exb. Route T otal z
Exposure Pont Totar
Expocure Medhm Total
et Tota
[Groundwater Groundwater Baghurst Drive Ste. Ingestion [1,1,1-Trichioroethane 4085 ugll 52602 (mgkg/day) A (mafkgfday)” =
[1,1,2-Trichlorosthane 0.478 gl BAE06 (mokgiday) 57602 (mafkatda 35607
[1,1-Dichlorosthane. 108 uglL 25603 (makgiday) 57E-03 (mafkafda 14605
1,1-Dichioroethene: 1231 oL 16602 | (mokodsy) Na ooz -
[1,2-Dichloroethane. 123 ugl 16605 (makgiday) 91E02 (mofkafda! 14608
2 Hexanone 12 gL 15804 | nokgrds) e ooz -
Benzens 0423 ugl 54606 (mokg/day) 55E-02 (mofkatday! 20607
Bromodic hioromethane 11 gl 14605 (moka/day) 62E-02 (mofkatdayy! 8.8E-07
Chioroform 265 ugl 34605 (mokg/day) 31E-02 (mofkatdayy" 11E08
[M ethyl tert-butyl ether ERE] ugll 4.9E-05 (mgfkg/day) 18E-03 (mgfkgiday)™ 8.8E-08
M ethylene chioride 1.08 ugilL 4.3E-05 (maika/day) 20E-03 (mafkgidan)” 8.6E-08
[Tetrachioroethene 123 ugll 16605 (makgiday) 21603 (mafkalda’ 33608
[ Trichloroethene (Mutagenic) 104 ugl 77604 (makgiday) 93603 (mafkatda 72606
[ Trchloroethene (Nonmutagenic) 104 ugL 25604 (makgiday) 37602 (mofkgfdar)" 92606
Jvinyl chioride 0.853 ugl 55605 (mofkoiday) 72E01 (mofkatda 40E05
1,4-Dioxane 744 ugl 95604 (mokgiday) 10801 (mofkatday”! 95605
[Divenzo(a,nyanthracene 0.084 ugL 26E-06 (mokg/day) 1.0E+00 (mofkatdan” 2608
Jasarin 0.023 ugl 30807 (mokgiday) 176401 (mofkatday! 5.06-06
detaBHC 00088 ugll 11807 (mokg/day) 6.3E+00 (mofkafdayy" 7.0807
[Dieldrin 0.0064 ugil 8.2E-08 (mo/ka/day) 1.6E+01 (mgfkgidan 1.3E-06




TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE2 OF 3
cenaro Timetrame: Future
Receptor Popuiston: On-Site Resdents
Recentor A ge: Litelong (Chid and Aduy
Megum Exposure Meahm Exposure Pot Evposure Roule Ghemicalor Erc Cancer Risk Galculatons Non-Cancer Hazard Calculations
Potential Conc em Vae Unte | IntakelExposurs Concentration CSF fUnit Risk Cancer Riek || IntakerExposure Concenfration RIDIRIC Hazard Guotient
[V [ ums Vae Uitz [ Vawe | Unt | Ve Tt
JGroundwater Groundwater Baghurst Drive Ste. Ingestion  [aluminum 2089 gL 27602 (mgkgiday) NA (mafkafday)”’ L
A rtmony 13 ol 17605 | (mokaisay) Na (moosa)
frsenic 78 oL 10808 | (nokwoa) | 156400 | (mghgoan
Cadmium 0.433 ugll 5.66-06 (mokg/day) NA (mofkg/dar)”!
chromium 133 oL 53604 | (nokwoa) | SOE01 | (mghgrday
' 159 gl 20805 | (mohgrda) e (mokosdar
oyanie 191 oL 25804 | (mohalday) e ooz
ron 2504 gl 32602 | (mokglday) A (moosda)
Leaa 166 oL 21805 | (okatda) [ (matosda)
tanganese o7 oL 12603 | (mokaisay) A (mataida)
ickel 9.34 gl 12804 (mgkg/day) NA (mafkafday”
[Thatium 0,094 ol 12606 | (mokuioay) Na ooz
v anasum 494 gL 63605 | (nokuisay) Ne (myoyiz
Evp_Route Total
Dermal 1.1, Trenoroetnane 1085 ol TOE03 | (nokuioa) N mokoia
1.1, 2Trchiorosthane 0.476 oL 42607 | (nokwes) | s7E02 | (mghgidan
1.1-Dichioroethane: 198 oL 19604 | (mokgoay | 57803 | (mongidan’
[1.1-Dichioroethene: 1231 oL 20803 | (mokglday) A (mokosdary
1,2-Dichlorosthane: 123 oL 72607 | okgioay | 91E-02 | (matgida’
2-Hexanons 2 oL 60E06 | (mokaiday) A (motosda)
Benzene 0423 gL 7.8E-07 (mgkg/day) 55E-02 (mafkafday”’
B romoichorometane 1 gL 94807 | (okwds) | 62602 | (mokgioan
ohioroform 265 oL 20806 | otwiday) | 3E02 [ (nomgoay
ety tertoutyt etner 319 oL 10606 | (nokwoa) | 18E03 | (mghgdan
etryiene chiorise 108 oL 15606 | (nokwoa) | 20603 | (mghgrdan
[Tetachionethene 123 oL a8E06 | (nokwea) | 21603 | (mokgrdan
ITrchioraethens (Mutagenic) 194 gl 12604 | (nokgioa) | 93803 | (motsdan’
Trchicragthens (Nonmutagenc) 194 oL 30605 | (novwea) | 37E02 | (mokgidey’
Vinyi chiorde 0.853 gl aee0s | mokgioa) | 72801 | (motgidayt
1,4-Dioxane 744 gl 32606 (mokg/day) 1.0E-01 (mafkafday”’
Divenzo(amanthracene 0.064 uglL 0.0E+00 (mgkg/day) 1.0E+00 (mafkafday”’
2101 0.023 oL 008400 | okwoa) | 17Es01 | (momordan!
aetaarc oo0ss | uoL 77608 | (nokwea) | 63400 | (mghgdan
i 00064 | uoL 14807 | (nokwea) | 1601 | (mghgrdan
£ uminum 2088 oL 14800 | (mohgiday) e ooz
A ntmony 13 oL 87608 | (mokglday) A (mokosdary
rsenic 78 oL 52607 | (novgeay) | 156400 | (mongrden’
Cadmium 0.439 oL 29808 | (mokatda) A (motosday
chromium 133 uglL 52606 | (nokwoay) | 206401 | (mongday
oonat 159 gl 42808 | (mokaioay) A (mataidar!
cyanise 1a1 gL 13806 | (mokaioay) Na [T
ron 2504 oL 1780s | mokgrds) Na ooz
= 166 oL 11808 | (mokuisay) Na ooz
hanganese a7 oL 65E06 | (mokglday) Na ooz
nickel 934 oL 12607 | (mohglday) Na ooz
Thatium 0,004 oL 63600 | (mokglday) A (mokosda
v anasum 494 oL 33807 | (mokgiday) e (mohkgida
Exp_Route Total
EXposure Pont Total
Exposure Medum Tolal




TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXINUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE3 0F 3
cenario Timeirame: Future
eceptor Popuiton: On-site Resients
receptor Age Lietong (chi ang duty
Wedum Exposure Medum Exposure Port Exposure Roule Chemicalor EF0 Cancer Risk Caleuatins Nor Gancer Hazard Calcuations
Potential Concem Vaue | Unts | ImakeFxposure Concentration CSFIUN Risk CancerRisk || Inake/Exposure Concentraion RIDIRIC Hazard Guatient
[~ Vvaee T o Vaie Tite [ vawe | Umts | Vawe Tnits
Groundwater ir Baghure Dive Site haltion_[1.1,1-Trehlorostnane 20500 | mom | 560t g A (g’ -
1.1,2:Trchlorosthane 20804 | mgm’ | e5E05 (mgim) 16605 (g 10808
1. 1-Dinloraethane aoe0r | mom | 27802 (mgim) 15608 [ 43805
1. 1-Dinloraethene 6201 | mm | 1701 (mgim) N [ -
.2 Diniorosthane 604 | mom | 17E08 (mgim?) 26605 (g 1450
2-Hexanone 6003 | mym | 16e03 (mgim) N gy’ -
enzens 21604 | mgm® | seE05 (mgim?) 78608 (g 45607
o romodichiorometnane sseos | mom? | 1se00 (mgim) 37605 gy’ 56608
chiorcrorm 13603 | mom® | 36e00 (mgim) 23605 gy 83508
ety trtouty etner rog03 | mom® | s2e00 (mgim) 26607 gy 13807
v ethyene chiorse sagot | mgm | 3006 (mgim) 10608 [ 30809
revacnioretnene o204 | mgm | 17808 (mgim) 2607 (g 14508
Trchioroetnens (uutagenc) are0s | mom | 53803 (mgim?) 1008 [ 53608
Trchioretnens (Nonmutagerc) a7e0s | mom | 27803 (mgim?) 31E-08 (g 82608
iyl chiore sae0s | mom | 12800 (mgim’) 4408 gy 51607
1.4 Dixane are0r | mom® | t0s02 (mgim’) 50608 gy 51605
oivenzo(amantrracene 0000 | mom? | o0Ee00 (mgim) 60E-04 gy -
i 12605 | mgm® | 32808 (mgim’) 4903 gy 15605
setasHC o000 | mom? | o0Ee00 (mgim) 18E-03 gy -
Dietarin 0.0E+00 | moim? 0.0E+00 (mgim) 46E-03 gy
o uminum ooe+00 | mgm? | o0Ee00 (mgim) A [
friimony 000 | mom? | o0Ee00 (mgim) A [
o rsenic 00ee00 | mom? | o0Ee00 (mgim) 43803 gy
cadmium 0000 | mom? | o0Eeon (mgim’) 18603 (g
chromum 0000 | mom? | o0Ee00 (mgim) 84507 gy
conat 0000 | mom? | o0Ee00 (mgim’) 90E-03 gy
oyanise aee0s | mom' | 26803 (mgim’) N (g
ren ooee00 | mom? | o0Ee00 (mgim) A gy
Leas ooee00 | mgm? | ooEeo0 (mgim) N gy
anganese ooee00 | mgm? | o0Ee00 (mgim) N [
icke! 0000 | mgm? | 00Ee00 (mgim) 26604 [
rhatium o000 | mom? | 00Ee00 (mgim) N gy -
v anadum 00ee00 | mgm? | 00Eeon (mgim?) N gy -
B Fout Totar T
Exposure Pont Total T
[ WeoumTom |
Tolal of Reteplor Risks ALTDss Al Medi T

Nates.
1- Mutagenic n UsEPA from Earl-Lie Exposure to Carcinogens (2005).




[Scenario Timeframe: Current

[Receptor Population: Trespasser

[Receptor Age: Adolescent

TABLE7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

Mediurm Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potetial Concerm Value Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Value Units Value Units Value Units Value Units
[Surface Water Surface Water Ttermitent Strearn Tngestion [1.1-Dichiaroethane 24 [ TIEQT (mokgfay | 57603 | (mokgiday BE 10 TBEDT | (mukgiday | 2DEDT | (mgkgiay) 0000004
Dieldiin 0072 gl 38E10 | (mokgray) | 16E401 | (mokgiday 6ED 24809 | (mokgday) | 50E05 | (mokgisay) 000005
He ptachior Eposide 0037 gl 18610 (mykgfay) | 91E400 | (mokgiday! 2€® 13808 | (ngkgiday | 13605 | (mokgsday) 000010
Avsenic 102 gl S0E08 | (mokgray | 156400 | (mykgiday 7E08 35E07 (mykgiday) | 30E04 | (mghkgfday) 0001
Chromium 159 gl 2308 | (mohgray | S0ED1 | (mykgiay 1608 54808 | (mokgday | 30803 | (mgkgiday) 000002
Manganese 1970 gl 9EEDE | (mykgiday) NA (m/kgiday - 67605 | (mokgday | 24£02 | (mgkgisay) 0,003
Exp_Route Total SE08 0004
Dermal [1.1-Dichloroethane 24 gl TBED7 (mgkgfay) | 57603 | (mokgiday TEDS T2EG6 | (mgkgiday | 20E01 | (mkg/day) 0000006
Dieldiin 0072 gl 12608 | (mgkofday) 166401 | (mykghtay” 280 84808 | (mokgday | 50E05 | (mgkgiday) 0002
He ptachior Eposide 0037 gl 42609 | (momgray | 91E00 | (mokgiay 4E08 29608 | (mokoday [ 13605 | (mokgiday) 0002
Assenic 102 gl 88E09 | (mohgiay | 156400 | (mokgiay! 1608 62608 | (mokgday | 30804 | (mokgiday) 00002
Chromium 159 gl 83809 (mokgiday) | 206401 | (mokgiday” 2607 19608 | (mgkgiday | 75605 | (moksday) 00003
Manganese 1970 gl 17606 | (mykgiday) NA (my/kgiday” s 12605 | (mgkgiday | 96E04 | (mykg/day)
Exp_Route Total
Exposure Point Total
Exposure Medum Total
Medium Total 7
[Sedment [Sediment Tntermitent Strearm Tngeston  [Arsentc 153 oG BIEDB | (mohgiay TEEAD | (mokgiday 37E07 (mokgioay | SOE04 | (mghyday) ]
Chromium 39 kg BBED7 (mykgiday) | 50E01 | (mykgiday™ 16606 | (mgkgiday | 30E03 | (myko/day) 00005
Cobalt 189 mykg 11607 (mykyiday) NA (mkgiday! 76807 | (mokgday | 30804 | (mokgiday) 0003
ion 46700 | mokg 27604 (mykgiday) NA (m/kgiday! 19603 | (mgkgiday | 70E01 | (mokg/day) 0003
Exp_Route Total 0,007
Dermal  |Arsenic 53 oG BOEDS | (mohgiday | 1EW0 | (mokgday SREDB | (mgkgday) | 3DED4 | (mgkgiday) 00002
Chromium 39 mkg 20808 | (mohgiay | 208401 | (mokgiday! 47808 | (mokgday | 75605 | (mokgiday) 00008
Cobalt 189 mokg 3309 | (mghgiday) NA (mykgiday! 23608 | (mokgday | 30E04 | (mgkgiday) 0.00008
ion 46700 | mykg BIE0E | (mghkoiday) NA (mkgiday™ 57605 | (mokgday | 70801 | (mokgiday 0.00008
Exp. Route Total 00010
Exposure Point Total 0,008
Exposure Medium Total BEL7 0,008
‘Medium Total BE07 0,008
Total of Receptor Risks Across All Media TED Total of Receptor Haza s Across Al Media 005
Notes:
1 - Mutagenic chemicals were evaluated in accordan ce with USEPAY for Assessing Suscep Early-Life Exposure to Carcinogens (2005)




TABLE7 2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

[Seenario Timeframe: Current
[Receptor Population: Recreational User
[Receptor Age: Child

Wedim Exposure Megium Exposure Point Exposire Route hermical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potential Concern Vale Units || IntakelExposure Concentration | CSF/Unit Risk T Cancer Risk || Intake/Exposurs Concentration | Fazard Guotient
Ve | Uns | Ve | U Vaie | Uns | Vaue | Une
[Furface water [Surface Water Perkiamen Creek Tngestion __[Arsenic 73| wi See Table 7.4 CTE for Cancer Risks. BIED | (mokyday | 30E04 | (moky/tay 00020
Exp_Route Total 00020
Dermal [Arsenic | IEE T I | I 29E08 | (mokofday) | 30E04 | (mgkglday) 0.000058
Exp_Route Total 0000028
Exposure Poin Total D021
Exposure Medium Total T0021
Medium Total T0021
|Sediment [Sediment Perkiomen Creek. Ingestion Iaﬂnrmum | E T 1 1 | 17605 | (mgkg/day) | 30E03 | (mghg/day) 0.0057
Exp_Route Total 00057
Dermal [Chromium | IEE T T T | 20EQ7 | (mgkgiday) | 75E05 | (moka/day) 0.0027
Exp_Route Total || 0.0027
Exposure Pomnt Total 0034
Exposure Medium Total 0034
Medium Total [
Total of Receptor Hazards Across AllMedia 010

Notes
1- Mutagenic chernicals were evaluated in accordance with USH

for Assessing Susce Early-Life Exposure to Carcinogens (2005)




TABLE73.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

[Seenario Timeframe: Current
[Receptor Population: Recreational Users
[Receptor Age: Adut

Wedim Exposure Megium Exposure Point Exposire Route Chernical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potential Concern Vale Units || IntakelExposure Concentration | CSF/Unit Risk T Cancer Risk || Intake/Exposurs Concentration | Fazard Guotient
Ve | Uns | Ve | U Vaie | Uns | Vaue | Une
[Furface water [Surface Water Perkiamen Creek Tngestion __[Arsenic 73| wi See Table 7.4 CTE for Cancer Risks. A9EDB | (mokyday | 30E04 | (mokyitay) 000016
Exp_Route Total 000016
Dermal [Arsenic | IEE T I | I 14608 | (mgkg/day | 30E04 | (mykg/day) 0.000047
Exp_Route Total 0000047
Exposure Poin Total 000027
Exposure Medium Total 000027
Medium Total 000021
|Sediment [Sediment Perkiomen Creek. Ingestion Iaﬂnrmum | E T 1 1 | 12606 | (mgkg/day) | 30E03 | (mghg/day) 000040
Exp_Route Total 000040
Dermal [Chromium | IEE T T T | 17EQ7 | (mgkgiday | 75E05 | (moka/day) 0.0022
Exp_Route Total || 0.0022
Exposure Pomnt Total 002
Exposure Medium Total 002
Medium Total 002
Total of Receptor Hazards Across AllMedia 0025
Notes
1 Mutagenic chernicals were evaluated in accordance with USEPA for Assessing Suscep Early-Life Exposure to Carcinagens (2005)




[Seenario Timeframe: Current
[Receptor Population: Recreational Users
[Receptor Age: Lifelang (Child and Adul

TABLE7 4CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

Wedim Exposure Megium Exposure Paint Exposure Route Chemical of EPC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potential Concern Vale Units || IntakelExposure Concentration | CSF/Unit Risk Cancer Rick || Intake/Exposurs Concentration | RID/RIC [ Fazard Guotient
Ve | Uns | Vawe | U Vi | s | vawe | Ui |
[Gurface Water [Surface Water Perkiomen Creek Tngestion __JAsenic [ 20608 | (mgkyday | 15640 | (mokgiday' | __33E08 See Tables 7 2 CTE and 7.3 CTE for Hazard Indices
Exp_Route Total EEET
Dermal___|Arsenic | IEEN T 22609 | (mgkg/day | 156400 | (mykpilay | 34E0S | | |
Exp_Route Total EEE)
Exposure Poin Total 37E0
Exposure Medium Total 3760
Medium Total S7E0
[Sediment [Sediment Perkiomen Cresk Tngesion _[Chromium | E T 3BE06 | (mokg/day) | SOE01 | (mghkgiday’ 1 9E-05 [ 1 1
Exp_Route Total T9EDS
Dermal (Chromium | I T 13607 | (mokgday | 206401 | (mghkgiay | _27E06 I | |
Exp_Route Total || 27E06
Exposure Pomnt Total BE
Exposure Medium Total BE
Medium Total BE
Total of Receptor Risks Across All Media BE
Notes
1 Mutagenic chernicals were evaluated in accordance with USEPA for Assessing Suscep Early-Life Exposure to Carcinagens (2005)




TABLE75.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1

[Seenario Timeframe: Future.

[Receptor Population: Construction Worker
[Receptor Age: Adu

Wedim Exposure Medum Exposure Point Exposire Route Chernical of EPC Cancer Risk Calculations NonCancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Cancentration RIDIRIC Fiazard Guatient
Valie Unis Vil Ui Valis Unfts Valie Ul
[Eubsurface Sol  [Subsurface soil | durminum 26200 mgfkg 26604 (mg/ko/day) NA (molkglday)” 53 20E02 (mg/kg/day) g/kg/day)
Javsenic 5 mykg 21607 | (mokoday | 158400 | (momgay? 15605 | (mokorsay) | 30E04 | (mokgay) 0.050
Chromium 2 mykg 41E0 | (mokoday | s0E01 | (mgmgmay” 29805 | (mokgisay | 50E03 | (mokosday 00058
Cobait 104 mykg 21607 | (moko/day) Na (mgkgfday)! 14605 | (mokorsay) | 30E03 | (mohkgiay) 00048
Copper B myky 92606 | (moko/day) na (mokgfday! 65604 | (mokgisay | 40EQ2 | (mokgsday 0016
ron are00 | mokg 38608 | (mokosday) na (mokgfday! 27602 | (mokgisay | 70E01 | (mokgrday 003
hvanganess B07 maky B1E0E | (moko/day) Na (mgkgfday! 57604 | (mokgisay | 24802 | (mokosday 0024
[Thatium 058 | mykg 55609 | (mako/day) NA (mokgfday! 39607 | (mohkgisay | 40E05 | (mokgsday) 00057
[Vanadium 723 ok 73607 | (mako/day NA (mokgiiay! 51605 | (mokgiday | 10802 | (makgiday 00051
Exp_Route Total 017
Dermal [Aurminum 28200 mafkg 6.1E-06 (makg/day) NA (mgkgiday) - 43604 (makg/day) 1.0E+00 (mg/kg/day) 000043
avsenic 35 mofkg 23808 | (mokoday) | 156400 | (mgkgiay’ | 34E08 16606 | (mokgiday | 30E04 | (mokgiday) 00054
Chromium a myky 88609 | (mokyiday) | 208401 | (mgkgiay! | 18E07 62607 | (mokgisay | 13604 | (mokoiday) 0.0050
Cabalt w4 myky 44E09 | (moko/day) A (mokafday! = 31E07 | (mokgisay | 3003 | (mokgiday) 000010
Copper 915 myky 20807 | (mokosday) A (mokgfday - 14805 | (mokgiday | 40E02 | (mokgiday) 000035
ron a7e00 | mokg BIE0 | (mokoiday) NA (mgkgfday 57604 | (mokgiday | 70E01 | (mokoisay) 000081
Manganese 807 myky 17607 | (mokgiday) nNa (mokgfay! 12605 | (mokgisay | 9BE04 | (mokoisay) 0013
Thalium 05 | mokg 12610 | (mokyiday) nNA (mokgfday” 83809 | (mokgiday | 40E05 | (mokoisay 000021
[Vanadium 723 myky 16508 | (mokyiday) NA (mgkgfay 11E06 | (mokorsay) | 26E04 | (mokgiday) 0.0042
Exp_Route Total 0029
Exposare Point Total 020
Exposure Medium Total 020
] [ Thalaton  [Aumimnum 20602 | mgm® S (mg/m) A (g’ - 23603 (mg/m’) 50E03 (mgim) 046
arsenic 25605 mg/m® 41E08 (mg/m®) 43803 (ugim®y! 18E07 29E06 (mg/m®) 15E05 (mg/m®) 019
Chromium 29605 | mgm® 46E08 (mgf) BAED (ughn’y" 40E06 33E06 (mg/m) 30E04 (mgfm’) oon
Cobat 15605 | mgim? 24608 (g 90E03 (ugimy’ 21E07 17606 (mg/m?) 20E05 (mgm’) 0083
Copper 65604 | g’ 11E06 (my/m?) NA (ughy! - 75605 (mg/m) NA (i) =
iron 27602 mg/m® 44E05 (mg/m’) NA (ugim’y’ 31603 (mg/m’) NA (mg/m’) -
Manganese 58E04 | mgm® 94E07 (mgim’) N (v’ - 66E05 (/) 50605 (mg/m) 13
Thatium 39607 | gt 4E-10 (my/m?) NA (giy" - 45E08 (my/m?) NA (mgi) -
Vanadium 52605 | gt 8.4E.08 (my/m?) NA (giy! - 59E.08 (mg/m?) 10E04 (mgr) 0,059
Exp. Route Total TAE 21
Exposure Point Total TAE S 20
Exp osure Medium Total 44k 21
Medium Total A 23
Total of Recoptor Riske Across Al Media | 51E:06 Total of Receptor Hazards Across AllMedia 23

Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA' for Assessing o Early-Life Exposure to Carcinagens (2005)



TABLET.6.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
e enaro Timetrame: Future
Recentor Popuaton: Farmer
Recetor A ge:_chis
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Pofential Concemn Vaie | Unts || nfakelExposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
Vaiue rits Vae Unts ERETTI I Vaue Tnits
[Susurace o Subsuriace sof Baghurst Drve Ste Tngestion [ I T See Tablo 78 CTE for Cancer Riske SoE0L | (okwam) | TOED | ok 0%
A rsenic 355 mylkg 7.36-05 (mgikgiday) 3.0E-04 (mgikgiday) 0.24
[Chromium 4 mylkg 1.4E-04 (mgikgiday) 3.0E-03 (mgikgiday) 0.047
Cobatt 204 mylkg T.0E-05 (mgikgiday) 3.0E-04 (mgikgiday) 023
[Copper 915 mylkg 31E-03 (mgikgiday) 4.0E-02 (mgikgiday) 0078
ron 37600 mylky 1.36-01 (mg/kgiday) 7.0€-01 (mgikgiday) 018
anganese 807 kg 20803 | (ramgay | 24802 | (rokgioay 011
rhaium 0sae | mog 19605 | anggway | 1oe0s | (okgioay 0.19
v anagim 13 | mokg 25604 | angwgay | soe0s | eokgiay 0049
E%. Route Total —
Demal [ 8200 | ok TIEDs | (mokguay | TOET00 | (rokgide) o0t
i rsenic s | mog a3g0s | momomay | aoE0e | (okgioay 0014
[Chromium 4 molkg 1.7E-06 (mgikgiday) 7.56-05 (mgikgiday) 0.022
Cobatt 204 mylkg 8.3E-07 (mgikgiday) 3.0E-04 (mgikgiday) 0.0028
[Copper 915 mylkg 37E-05 (mgikgiday) 4.0E-02 (mgikgiday) 0.00093
ron 37600 mylky 1.56-03 (mgikgiday) T.0E-01 (mgikgiday) 0.0022
Manganese 807 mylky 3.3E-05 (mg/kgiday) 9.6E-04 (mgikgiday) 0034
rhaium 0sas | mog 22608 | (ramouay | 1oe0s | (nokgiaay 0.0022
v anagum 13 | mokg 20608 | angmomay | 1oe0e | eomgiay 0023
x5, Route Total 010
Exposurs Pom Toral [
Expocure Wedum Toal 3
|Air Baghurst Drive Stte Inhalation A lurinum 8.7E-06 ‘mgim’ 56E-06 (mgir) 5.06-03 (mgin) 0.0011
i rsenic 11608 [ mon? T0E08 (mgi?) 15605 (o) 000047
chromium 13608 | mom? 81E08 (i) 10804 (gt 0.000081
conat 63609 [ mon? 40808 (i) 60806 (o) 000087
Copper 28E-07 mgim® 1.86-07 gy NA (mgfn®) -
Iron 1.2E-05 mgim® 7.5E-06 (mginy NA (/) -
M anganese 25607 | moid® 16E-07 ) 5.06-05 (i) 0.0032
[Thalium 1.7E-10 mgin® 11E-10 (mgfn®y NA (mym’) -
Jvanadium 22608 | moid 1.4E:08 (g 1.06-04 (min) 0.00014
E%. Route Total To0e7
Expocurs Por ol To0e7
Expocure Wedum Total D057
Medum Totar [
Sroumavater Groundwater Baghurst Dive Ste Tngestion 1.1, 1-Trehlorosthane w06 s B4E02 | (rakoa) | 20500 | (rakgida) 0082
1.1,2Trhioroethane: 0476 ugL 9sE08 | (mowomay | a0E03 | (okgisay 0.0024
1.1-Dichloroethane. 198 ugl. 41E-03 (mgikgiday) 2.06-01 (mgikgiday) 0.020
1,1-Dichloroethene 1231 ugl 25E-02 (mgikgiday) 5.0E-02 (mgikgiday) 051
1.2-Dichioroethane 123 gL 25805 | (romoay | eoE03 | (mokgiay) 0.0042
2-Hexanone 12 ugl. 25E-04 (mg/kgiday) 5.0E-03 (mgikgiday) 0.049
penzene 0423 gt e7e0s | (ngkguay | 40e03 | (nokgiay) 0.0022
o romaichioromethane 1 ugt 20805 | angmonay | 20802 | (nokgioay) 0.0011
chioroform 285 ug seg0s | noguay | 10e02 | (nokgioay 0.0054
M ethyl tert-butyl ether 379 ugl. 7.8E-05 (mg/kgiday) NA (mgikgiday) -
v tytene chioride 108 gt 22605 | (momoay | soe0z | (okgioay 0.0037
retrachinoetnens 123 ugt 25805 | momomay | soE0z | (rokgiay 0.0042
| Trichioroethene (Mutagenic) 194 ugl. 4.0E-04 (mgikgiday) NA (mgfkgiday) o
| Tric hioroethene (Nonmutagenic) 194 ugl 4.0E-04 (mgikgiday) 5.0E-04 (mofkgiday) 0.80
vinyichiorige: 0883 gL 17605 | aromoay | 30£03 | (rokgisay) 0.0058
1,4-Dioxane 744 ugl. 1.56-03 (mg/kgiday) 3.08-02 (mgikgiday) 0.051
Dibenzo(a hanthracene. 0.064 ugl. 1.36-06 (mg/kgiday) NA (mgikgiday) -
2 iarn 0023 gL areor | okgda | 005 | (nokgiay 0016
staBHc oooes | ugl o607 | (okgewy | 80803 | crokgay | ooooozz
oisicin 00064 | g 1ae0r | ngwguay | soeos | eokgiay 0.0025




TABLET.6.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
scenario Timeframe: F uture
[Receptor Populaton: Famer
Receptor Age: Child
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts || Intake/Exposure Conceniration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
[ vawe | Ume | vawe | Uns | [ T o Vel Units
oroundwater Groundwater Baghurst Drive Site Ingestion  [Aluminum 2089 gl 43602 (mgkgiday | 108400 | (makaiday) 0043
Jantimony 13 gl 27605 (mgkaiday | 4006 | maikaiday) 0087
. rsenic 78 gl 16804 (mokaiday | 30804 | (mokaisay) 053
cadmium 0433 gl 8.0E-08 (mokaiday | 50804 | moikaisay) 0ot8
chromium 133 g 27604 (mgkaiday | 30803 | (mokgisay) LL:]
cobat 159 g 33605 (mgkgiday | 30804 | mokoisay) o
cyanide 191 gl 39804 (mgkgiday | 63804 | @mokgisay) 0.62
ron 2504 gl 51E02 (motkgiday) | 70801 | (mokgiday) 0073
Loas 166 gl 34E05 (makgiday) NA (mahaiday) =
i anganese 97 gl 20603 (motkgiday) | 24802 | (maikgiday) 0083
ricket 934 gl 19804 (mgtkgiday) | 20802 | (makgiday 0.0095
Thaium 0094 gL 19608 (mgtkgiday | 10805 | (mankgiday) 019
v anadium 494 gl 1.0E-04 (rgkgiday | 50803 | (mokaisay 0.020
Exp. Route Total 34
Demal 1.1, Treniorosthane 4085 uglL 18E-02 (mgfkgiday) | 20400 | (mokgiday) 0.0090
1.1,2-Trchlorosthane 0476 g 84E07 (mgkgiday | 40803 | (moikaisay) 000021
1.1-Dishloroethane. 198 g 38E-04 (motkgiday) | 20801 | (momkgiday) 0.0019
1.1-Dishloroethene 1231 gl 40803 (ggiday | 50802 | mykaisay) 0,080
1.2-Dishloroethane 123 gl 15608 (gkgiay) | 60803 | @mokgisay) 000024
2 Hexanone 12 gl 12605 (gkgay | 50803 | @mokgisay) 0.0024
Benzene 0423 gl 15608 (makgiday | 40803 | (maikaiday) 0.00039
Bromadichioromethane " gl 19608 (mgtkgiday | 20802 | (mankgiday 0.000094
chioroform 285 gl 58E-08 (mgtkgiday) | 10802 | (mankgiday) 000058
sty tert buiyt ether 379 gl 21608 (ki) NA (mgikgiday) =
i thylene chioride 108 gl 98E-07 (mokgiday | 60803 | (mokaisay) 000016
Tetrachiorosthen 123 gl 18E-05 (mgkgiday | 60803 | (mkgisay) 0.0030
Odutagenic) 194 gl 78E05 (mgfkgida) NA (mgikaiday) &
Trichioroethens (Nonmutageni) 194 g 78E05 (ghgiday | 50804 | @mokaisay) 0is
vinyichioride 0853 gl 1608 (gkgiday | 30803 | @nokgisay) 000053
1.4-Dioxane 44 gl 65608 (makgiday | 30802 | (makaiday) 000022
Divenzotamanthracene 0064 g 0.0E+00 (mgtkgida) NA (mkoiday) -
Jatarin 0023 gl 0.0E+00 (mgtkgiday) | 30805 | (mankgiday) -
setaHC 00086 gl 15607 (mgkgiday | 80803 | (mokaisay) 0.000018
pieisrin 00084 gl 29607 (mokaiday | 50805 | mokaigay) 0.0058
£ urminum 2088 g 21804 (motkgiday) | 1.08+00 | (momkgiday) 000021
ntimony 13 gl 13807 (mgkgiday | 60805 | (mykaisay) 0.0022
. rsenic 78 gl 79807 (ghgiday | 30804 | @nokgisay) 0.0026
cadmium 0439 gl 44E08 (gkgiday | 25805 | @nokaisay) 0.0018
chromium 133 gl 27608 (gkgazy | 75805 | @mokgisay) 0,03
cobat 159 gl 64E:08 (makgiday | 30804 | (maikaiday) 000021
Cyanide 191 gl 19808 (mgkgiday | 6304 | (makaiday) 0.0031
ron 2504 gl 25604 (mgtkgiday) | 70801 | (maikgiday) 000036
Loan 186 gl 17608 (ki) NA (mgikgiday) =
i anganese o7 g 98E-08 (mgkaiday | 96e-04 | moikaisay) LI
icke! 234 gl 19607 (mgkgiday | 80804 | (mokaisay) 000024
Thaiium 0084 gl 95E-09 (mghgiday | 10805 | (okgisay) 000095
v anadium 404 g 50E-07 ooz | 13804 | @nokgisay 0.0038
Exp. Route Total 032
[ Svoure pant Tott
Exposure Mediurm Tofal
Wedum Total
Tolal of Receplor Hazards Across All Media

Notes.
1- Mutagenic n us Guidance for Assessing Suscep Lt Exposure to




TABLE 77.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 5
o cenaro Temetrame: Future
IRecentor Popuation: Farmers
[Receptor Age: Adut
Medium Exposure Medum Exposure Port Exposure Roule Cherical of EFC Gancer Risk Calculations Nor-Cancer Hazard Calculalions
Potentil Concem Vais Units_|_Intake/Exposure Concentration CSF/Unt Risk Cancer Risk || Intake/Exposure Concerfration RORIC Fazard Guatent
T Units Vaue Unts Vaue Ut Vaie Ut
E] Baghusi e 5o Tngeston_ [minum 26200 | maka TIE0Z | (mokaoa) A ok B TEE02 | (nokgioa) | 1OE+00 | (mukgom) 0075
reenic 385 kg B.0E-06 (maikgiday) 1.66+00 (myikaiday)” 12605 56E-05 (makgiday) 30804 [ (mafkgiday) 019
ohromium @ gk 3te0s | ookaday) | S0E01 | (mokgiay? | 15605 11608 | mokgda) | 30E03 | ok 003
Covalt 204 malkg 77608 (mgtkaiday) NA (mykoiday)” = 5.4E-05 (mgkg/day) 30E04 [ (mofkoiday) 018
copper 915 kg ase0s | (rokuiday) [ (mykassay’ 24803 | (okwiosy) | 40802 | (nokuia) 0060
ron ELCII 14802 | (motgiday) Na (myrossay’ 99602 | (nokwoay) | T0E01 | (ngkuia) 1
I anganese 807 gk 30804 | (mogtday) A (myrassay’ 21803 | (nokwesy) | 24802 | (nokoia 0089
rhatium 0548 | moko 21807 | (nokoisay) N (myrssay’ 1406 | (okwioay) | 10805 | (nokgia) 014
anadum 723 gk 27605 | (roskalday) NA (rgiatday” 1980t | Gnokyda) | 50803 | (kg 0038
Ex_Route Total 095
Dormal Tominum 200 | make 23504 | (mokgiday) 0 (T TeE0s | mokada) | 10E-00 | (rokgda) 0016
rsenic 385 gk o6e07 | (rokgiay) | 1500 | (mokgiay? | 13608 60806 | (nokgiom) | 30804 | (mokgia) 0020
ohromium a kg o607 | nokgoay | 208401 | (rokgray’ | 13E05 23806 | (okgioa) | 75805 | (mokaioa) 003t
covat 204 ke 1607 | nukoisay) A (yrarsay’ - 12606 | (nogioan) | 30808 | (mokaioa) 00038
conper 915 gk 7406 | (molkglday) A (mykorsay’ 52605 | (nokwoay) | 40802 | (mokwoa) 00013
ron ELCI T 30804 | (mokglday) A (myrorsay’ 21803 | (nokwoay) | T0E01 | (nokwian 0.0020
i anganese 807 gk 65606 | (mokglday) Na (myrorsay’ 46605 | (okwoay) | oeE0s | (mokwoa) 0048
rhaiium 058 | mokg 4408 | (mofglday) N (myrssay’ ate0s | nokwoay) | 10805 | (mokuna) 0.0031
anadum 723 ko 5807 | (mofkotday) N (mkgiday 41606 | (nokgoay) | 13604 | (nokgina) 003t
Exp_Route Total 3]
Exposure PointTotal [
Exposure Medium Total [
e | Baghusr Drive Site. Tominum B7E-06 mir? 53E-07 (gl NA (ugh) - 37E-06 (mgim’) 50E-03) (mgim’), 000075
rsenic R B7E10 (i) 43603 gy 20E-09 47609 (g 15605 (mgim®) 000031
chromum 13608 | mgn? 16608 (i) 8.4E-02 gy 13607 54800 (g 10804 (mgim® 0.000054
Cobatt 6.3E-00 mgir? 39E-10 (mgin) 9.0E-03 gy 35E-09 27€-00 (mgim’ B.0E-06 (mgim®) 000045
[Copper 28E-07 mgir?® 17€-08 (mgin) NA (uginy e 126-07 (mgimY NA (mgim®) =
ron 12605 | myim? 71807 (mgin®) NA gy 50606 (g Na (g =
i anganese 25607 | mgin? 15608 (mgin?) N (" 14E-07 (myim) 50805 (mgim®) 00021
IThatium 17610 | myim? 10811 (mgin®) NA (ugy’ 73611 (g Na (g e
anadium 22608 | g 14500 (mgin) NA (uginy! = 9.6E-03 (g 10804 (ogim?) 0.000095
Exp_Route Total S 00038
Exposure Point Total X 00038
Exposure Medium Total X 00038
Medium Total
| T T Besust Do ole Tosstor [T T ehoroahans o Ty TIED | togem 0 T = TE | cowdm | 1500 | orodm | oom |
potate Use 112 Trchiorogthane 0476 uol 13606 | romgay | s7E02 | (mokgray | 75E-08 46806 | (nokwoay) | 40E03 | (nokoia) 00011
[11-Dicniorosthane: 198 uot sac0s | (omgoay | 57603 | (mokgiay? | 31E-08 19603 | (okgoay) | 20801 | (nokgia 0.0005
[11-Dichiorosthene: 1231 uoll 34803 | (moskalday) N (myrassay”’ - 12602 | (owgioay) | s0E02 | (mokga) 024
[12.Dicniorosthane 123 ug 34g06 | rokgday) | 91802 | (rokgmay [ 31807 12605 | (nokyda) | 60E03 | (mompan 00020
2-Hexanone 12 gl 33605 (maikgiday) N (mgikaiday)” i 1.26-04 (maikaiday) S0E03 | (mankg/da) 0023
erzene 0423 ugl 12606 | ngkgoay) | 55E02 | (gkgreay’ | 6aE08 41806 | okgioay) | 40803 | (mokuioa) 0.0010
o romosi horomethane 11 ugll 30606 | rokpday) | 62802 | (mokgisay | 19807 11605 | (nokwioay) | 20802 | (nokuioa) 000053
chioroorm 265 ugL 73806 | orokway) | 31802 | (mokgiay? | 23807 25605 | okwosy) | 10802 | (nokuia) 0.0025
M et tert-but ether a7 uol 10605 | rompay) | 18603 | (mokgisay” | 19808 36605 | (mokuiday) e (moskoidar) -
i ethyiene chiorde 108 uol s9e06 | romwoay | 20603 | (mokgiay | 12608 10605 | (nokwioay) | 60E03 | (mokuna) 0.0017
revachiorasthens 123 uolL 3408 | romgay | 21603 | (mokgmay? | 71E-00 12605 | (okwioay) | 60E03 | (nokgia) 0.0020
rchioroethene (Mutagenic) 194 uolL 11604 | romgay | 93803 | (mokgisay? | 9E-07 19600 | (nokoiday) A (maskoiday) =
[Trchiorostnene (Nonrmutagenic) 194 uol 5305 | (nokgoay | 37E02 | (mokgsay’ | 20806 19604 | (nokgiomy) | soE0s | (mokgioa) 037
inyichiorde 0653 ugil 23806 | (nokooay | 72601 | (rokgray’ | 17E06 82608 | (mokgiday) | 30E03 | (makgida) 0.0027
1 ¢-Diosane a4 ug 20604 | romaay) | 10801 | (rokgiay | 20805 72600 | (okgioa) | 30802 | (mokioa) 002¢
Divenzo(a mantiracene 0064 ualL sse0r | mokosay) | 10Ev0 | (rghgay’ | 35E07 62607 | (mokuioa) e ooz -
o 0023 ugl 63608 | rokwday) | 17801 | (mokgiay | 11E-08 22607 | nokwioay) | 30805 | (nokwia) 0.0074
etz e oooss | uol 26808 | rokpay | 6300 | (mokgiay | 1507 83608 | (nokwosy) | 80E03 | (mokwoa) 0.000010
oicam 00064 | uol 18608 | romgay | 1eEe0n | (mokgiay | 28607 62608 | (nokwosy) | s0E05 | (mokuna) 0.0012
uminum 2089 uol 57803 | (motkgtday) N (myrassay’ 20802 | (mokgiday) | 10E+00 | (mokgita 0020
ntmony 13 uglL 36606 | (noskoday) N (nygisay! 13605 | (nokgioay) | a0e0s | (nghgioa) 0031
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[Scenari Temerame. Future
IReceptor Popustion: Farmers
[receptor age: Adut
Wedum Exposure Medum Exposure Pont Exposure Roule Chermicalof S Cancer Risk Calcuations Non-Gancer Hazard Calculaions
Potental Concer Vaue | Unts | ImakefExposure Concentiation CSFIUn Risk Gancer Risk_||_Inake/Exposure Goncentration RIDRIC Fazard Guotient
i Tnits Ve Ui Ve Tnis Vs Tnits
[Srouncwater Grounawater Baghust Dive Sie Tngestion _ [Arsenic 78 wol 20605 | (okgda) | LSEY0 | Gokoda | 22605 TEE0s | (mokwdw) | 20E08 | (mokodam) 025
Potable Use cacmium 0439 | g 12606 | (g N (g’ - 4280 | (rotgaen) | s0E04 | (naida 0.0084
ohromum 133 ugtL rae0s | wigda) | s0E01 | (rokgiay | a7E0s 13800 | oggen) | 30803 | (nonoisa) 0043
conat 159 uglt 24806 | (g A (gkgiday - 15605 | (nooa) | 30E0s | (monaisa 005t
oyanise 191 ugL 52605 | (mokgiday) A (gkgiday 10600 | (nokgioa) | s3E0s | (monoisa 020
ron 2504 ugt 69E03 | (mosgiday) A (gkgiday 20600 | (notoen) | T0E01 | (monoise) 0034
o2 188 ugl agEm | (rokgiday) A (ggioay’ 16605 | (mogtaar) iy (makassey) e
i nganese o ugt 27608 | (mogiday) [ (ggioays’ 93604 | (notgrgsn) | 24802 | (modgda 0038
ikt 934 ugt 26605 | (osgiday) A (g’ 90605 | (mokgoa) | 20802 | (mokoisa 0.0045
rhatium 009 | 26607 | (roicay) N (o’ - 90e07 | (mokgaa) | 10E05 | (mokoisa 0090
anadum 494 ugt 14805 | ooy N (nggiday’ - 10605 | mohgae) | s0E03 | (mokgisa 0.0095
5o Route T ol ToE 0 o
Dermal 085 wo [EE W) A aaiday” - TTE0? | (nolgida) | 206e00 | (roiisa) 0008
0476 | g 2007 | ongday) | s7E02 | crakgua | 13808 s0e07 | (notgge) | 40E03 | (noisa) 000020
198 ug 1ieos | eokgaa | 5703 | (mngisay” areos | ok | 20501 | Gnokisa) 000t
231 ugiL 11E03 | (agiday) A (gkgiday 30603 | (o) | s0E02 | (monaisa) 0078
123 ugt wiew | ewwgea) | o102 | mongisay” 14806 | (nokgioa) | 60E03 | (mooisa) 00024
n ugt 34E06 | (motgiday) A (gkgiday’ 12605 | (nogoa) | 50803 | (monaise 0.0024
042 | g sie0 | owigeay | sse02 | (mongrsay? 15608 | (oo | 40E03 | (monoisa 000039
o romadichioromethane 11 ugt 51607 | Gongeay | 62602 | (mokgtdan 10606 | (nowgoa) | 20802 | Gnokgsa | 0000030
chiorotorm 265 ugt 16608 | okgeay) | 31E02 | (momoisay? sse06 | (movgaa) | 10E02 | (mokoida 000055
ettt butyt ether 319 ugt soe07 | ukgda | 1003 | (mongisay’ 21608 | (makardan) N (mokosday) -
[ etrytene chiorde 108 uot see0r | rokgda) | 20803 | (mggisay” 98E07 | (motgida) | 60E03 | (mohoda) 000016
[retrachioroethene 123 ugt soe0s | rokgaa) | 21803 | (mongisay” 17605 | (nogge) | 60203 | (moisa 00028
[Trichioroethene (Mutagenc) 194 ug 12805 | ogea | 93803 | (mongisay” Tae0s | (okgioa) A (ke s
[Trchioroethene (Nonrmutagenic) 104 ugiL 21605 | owkgeay | 3702 | (mongisay” 7ae05 | (o) | so0E0s | (nooise) 015
inylchioride 0853 | g srer | ewigea | 72801 | ongisay” 16608 | (nogioa) | 30503 | (mokise) 000055
1,4-Dioxane 04 ugt 1ee0s | ogea) | 10801 | (mongisay” 64e08 | (nokgoa) | 30502 | (mokisa 000021
Dibenzoga mantracene L7 00ew00 | (rokgoay | 10Ee00 | (gmgiaan 008000 | (mokga) A (mofkosdan) s
i 0023 | L 00es00 | (rokgoay | 17E0r | comgrean 00000 | (nokgiea) | 30E05 | (mongisa =
sctasrc 0o0m | g 12208 | okgdm) | 63Ee00 | (monoisay’ 15607 | ovgaa) | 80E03 | (mokgway | o.o00018
oiciorn 00084 | gl 7oe0s | rwkgaa) | 1eEe0r | (morisay” 27607 | (otgdsy) | S0E05 | (monoida) 0.0055
luminum 2089 gl 84505 (maikgiday) A (mgikaiday)” i 33604 (mokgiday) | 1.0E+00 | (maikeidar) 000033
ntmony 13 ug 58608 | (mpkgiday) A (gl - 20607 | (otgda) | 60E05 | (monoisa) 00034
rsenic 78 ugle 3ser | wkgea) | 15Ee00 | (mongisay” 1260 | (nogioa) | 30E0s | (mooisa) 0.0061
Cacmium 0439 | L 20608 | (gtgiday) A (gkgiday 6oe08 | (o) | 25E05 | (mooise) 0.0028
chromum 133 ugt 20608 | wtgeay) | 208001 | (mogrsay” 12608 | (o) | 75E05 | (monaise) 0056
conat 159 ugt 20608 | (ogiday) A (g 10607 | (oo | 30E0s | (mokise 000033
ovanise 191 ugt 88607 | (rosgiday) A (g’ 30606 | (mokgoa) | 63E04 | (monoise 0.0048
ron 2504 ugt 11808 | ooy A (g’ 30E04 | (motgtaa) | T0E01 | (monoda) 000056
Leas 188 ugt 75808 | (ogiay A (g’ - 26608 | (mokgraa) N (mafkosdan) -
i angansse o ugt 4ag0s | ooy A (g’ - 15605 | (otgsday) | 0sE04 | (mohoida) 0ot
icket 934 ugi. 84E08 | (mogiday) A (gkgiday 20607 | (okgiga) | B0E0s | (monoisa) 000037
[Thatium 003 | g 42808 | (mogiday) A (mggioay’ 15608 | (noioa) | 10805 | (nooisa) 0.0015
anadum 94 ugl. 20607 | (gigioay) N (g’ - 7oe07 | nokyo) | 13804 | cnokgsa 0.0050
E0_Foute Tour TIE0s 3
Bxposure FortTotal TSE0r TS
eposure Weaum Total TSE0 o
o Baghust Dive Ste Tt [T 14 Trenaroshans TO0E00 | mm | 37601 g D oy B TIEN00 ) T ) 0%
potable Use 1.1.2-Trenloroethane 20800 | mym | ase0s (myin) 16605 oy 15604 (mgim?) 20804 (mgim?) 078
[1.1-Dittoroethane 90e02 | mym® | 1802 (myim) 16606 oy 63602 (mgim?) N (mgim) B
[1.1-Ditioroethene 62e01 | myn® | t1e0t (myin) A gy 3gE-01 (mgim’) 20801 (mgim’) 20
1, 2-Dichioroethane 62e00 | myn? | 11E0e (myin) 26805 gy 3904 (mgim’) 7003 | mamd 0056
2 Hoxanone 60e03 | mgn? | 11203 (mgin) N gy - 38603 (mgim’) 30e02 gy 013
enzene 21600 | mgm | 3se0s (mgi) 78606 gy’ 3007 14804 (mgim’) 3002 | mamd 0.0045
s romodichioromethane sse0r | mgnt | t0e0e (mgi) 37605 gy 37E-08 35804 (aim’) N (i) -
ohorotorm 13603 | g | 24e0e e 23605 i)' 55E.08 85504 g’ 90E01 | orgim 0.0087
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[Scenari Temerame. Future
IReceptor Popustion: Farmers
[Receptor Age: Adut
Wedum Exposure Medum Exposure Pont Evposure Route Chemical of PG Cancer Risk Calcuations Non-Cancer Hazard Calculations
Potential Concem Vae | Unts | inakelExposure Concentration CSFIUnt Rk Cancer Risk_||_InakelExposure Concentration RIDIRIC Fazard Guotient
Vaiue Tnits Vi Ui Vi Tnis Vi Tris
Broumawater m Baanus Drve Gie Tt M e et bunt e ToE0s | mom | GoE 0 o) 7607 py OE00 T ) TOES00 i Tooo |
Potable Use b etrytene chioride sac0 | mgnt | 20800 (mgin) 1.08-08 gy 2008 3s5E00 (mgim) 60E 01 (g 000058
[retrachioroethene 62600 | mgmt | 11E0e (mgi) 26807 gy 29608 3904 (mgim?) 40802 (gim?) 00099
[Trichioroethene (utagenc) 97603 | mant | aee03 (i) 10608 gy 36E-06 62603 ) A (mgim) -
[Trchioroethene (Nonmutagenic) 9703 | mym? | 18203 (maiy 31608 gy 55E-06 62603 (mgir 20603 (gim?) 31
inylchioride sae0 | mgmt | ree0s (o) 44808 (i) 34E07 27804 ) 10801 (g’ 0.0027
1,4Dioxane are02 | mgnt | see0z (o) 50608 (g 34805 20802 (g 30802 (ngim?) 079
Dienzoga mantracene o000 | myr® | ooeen0 (o) 60804 (g = 0.08400 (mgim?) N (mgim) -
ldrin 1.2€-05 mgir® 2.1E-08 (mgtn?) 4.9E-03 [ 1.0E-05 T.4E-06 (mgim®) NA (mgim® -
sctasrc A () 18603 iy - 0.08400 (mgim) NA (gi) -
oieiorn 00ev00 [ mgr? | 00ee00 (many 46603 gy = 0.0800 (mgim’) NA (g -
uminum 002000 | myn? | ooee00 (mgin) A gy 0.08400 (g 50803 (gim?)
ntmony 00g00 | myrd | o0ee00 (i) Na gy 0.08+00 (mgir) A (mgim?)
rsenic 00ee [ myr? | o0Ev00 (i) 43803 gy 0.08400 (mgir) 15605 (gim?) B
Cacmium 00er00 [ myr? | o0Ee00 (g 18603 (g 0.08100 ) 10805 (ngim?) -
chromum o0ge00 | myrd | ooeeno (o) 84802 (i) 0.08400 (mgir 10804 (ngim?) =
conat 00ee00 | mym? | o0ee00 (o) 90803 (i) 0.08400 (mgir 60506 (mgim®) -
[Cyanide 9.6E-03 mgirm® 1.76-03 (mgint) NA [ 6.1E-03 (mgim®) B8.0E-04 (mgim® 7.7
ron I (mgin) A gy 008400 (mgim’) NA (gim)
Leas 0000 | myr | ooevo0 (mgin) N oy 008400 (mgim’) A gy
i anganese N T (myir) A gy’ 0.08400 (mgim?) 50805 (gm) -
ikt 00gw00 | mard | o0ee00 (mgin) 26604 gy 0.08+00 (g 90805 (mgim?) -
[Thalium 0.08+00 | g 0.0E+00 (mginy A [ 0.06+00 (mgim?) NA (mgim?) =
anadum 00Er0 | myr? | o0E00 (my) N Wy - 0.08100 (g 10804 (mgim) -
Evo_Route T ol GhE
Exposure Pomt Toial GhE
Exposure Wedhm Tt GoE
W edum T otal Zoe
(G rouncwater [Grouncwater Baghusit Diwe Site Ingestion |1, 1.1-Trchioroethane 4085 oL 12608 (mgfkaiday) A (mgikgiday) - 42E08 mokaiday) | 20E-00 | (mukgioan) 000021
Irigation 0476 gl 14608 (molkgiday) 5.7E-02 (makaidayy” B0E40 4.9E-08 (mokgiday) 40E03 (matkoiday) 0.000012
108 gl 58E-06 (mofkgiday) 5.7E-03 (makgiday)”’ 33608 20605 (mokgiday) 20801 (maskoiday) 0.00010
1231 ugll 36E-05 (mofkaiday) NA (maskgiday)”’ = 13604 (mokgiday) 5.06-02 (maskolday) 0.0025
123 gl 36E-08 (mofkaiday) 9.1E-02 (mafkgfday)”’ 33608 13607 (moka/day) 6.0E-03 (maskolday) 0.000021
12 il 35E-07 (morkgiday) NA (mafkafday)” - 12606 (mokaiday) 5.06-03 (makalday) 0.00025
[Benzene 0423 ugll 1.26-08 (mg/kgiday) 5.5E-02 (mgikaiday)” 6.8E-10 4.38-08 (moikgiday) 4.0E-03 (mo/kgiday) 0.000011
[Bromodic hloromethane: 11 ugll 3.26-08 (mgikgiday) 6.2E-02 (mgikgiday)” 20E-08 1.1E-07 (makgiday) 2.0E-02 (mg/kgiday) 0.0000057
chioroform 285 ugll 78E-08 (mskaiday) 31E-02 (mykoiday)” 24E-09 27€07 (mokgiday) 10602 (mofkgiday) 0.000027
i ettt tert-butyt ether a7 ugll 14607 (mofkgiday) 1.8E-03 (makaiday”’ 20640 39607 (mokgiday) NA (mofkalday) -
M ethylene chioride 1.08 ugll 6.3E-08 (my/kgiday) 2.0E-03 (mofkgiday)” 1.3E-10 11€-07 (molkgiday) 6.0E-03 (maikg/day) 0.000018
[retrachioroethene 123 ugll 36E-08 (moskgiday) 21E-03 (makaiday”’ TEE 13607 (mokg/day) 6.0E03 (maskolday) 0.000021
Trichioroethene (Mutagenic) 194 gl 11606 (molkgiday) 9.3E-03 (makaidayy” 11E-08 20606 (mokg/day) NA (mofkalday) -
Trichioroethene (Nonmutagenic) 194 gl 57607 (mskgiday) 27E-02 (makofday) 21E-08 20806 (mokg/day) 5.0E-04 (maskolday) 0.0040
inyl chioride 0853 gl 2508 (morkgiday) 72601 (maskafday)”’ 1.8E-08 8.86-08 (mokaiday) 30603 (maiklday) 0.000029
[1,4-Dioxane 744 il 22606 (moikgiday) 1.08-01 (makafday)” 22807 7.66-06 (mokaiday) 30602 (maikalday) 0.00025
[Dibenzo(a,Wanthracene 0.064 ugil 3.8E-09 (mg/kgiday) 1.0E+00 (mgkgiday)”" 38E-09 6.6E-09. (moikgiday) NA (mgfka/day) i
toin 0023 ugL 68E10 | otgda) | 17Ee0n | crokgua | 110 20600 | odgiga) | 30805 | (mokoiem) | o.000079
detaBHC 0.0086 ugll 25610 (mukgiday) BIE00 (makaiday)” 16E-09 8.8E-10 (mokgiday) B.0E03 (maikaiday) 0.00000011
Dieidrin 0.0064 ugll 19E-10 (moskgiday) 1.6E+01 (makaiday” 30E-09 B.EE-10 (mokgiday) 5.0E05 (maikoiday) 0.000013
Juminum 2089 ugll B1E-05 (mofkgiday) NA (makgiday”’ 21E-04 (mofkofday) 10E+00 | (mokidar) 000021
ntimony 13 gl 38E-08 (moskgiday) NA (makaiday”’ 13607 (mokg/day) 40E04 (maskolday) 0.00033
rsenic 78 gl 23607 (mofkaiday) 1.5E+00 (makgiday)”’ 80607 (mokg/day) 30E-04 (maskolday) 00027
lcadmium 0439 gl 13608 (moikgiday) NA (maskafday)” 4.56-08 (mokg/day) 5.06-04 (maskolday) 0.000090
chromium 133 gl 78E-07 (morkgiday) 5.06-01 (makafday)”’ 1.4€-08 (mokaiday) 30603 (maikalday) 000046
Cobatt 159 ugil 4.7E-08 (mgkgiday) NA (mgikaiday)” 1.6E-07 (moikgiday) 3.0E-04 (mo/kgiday) 0.00054
[Cyanide 191 ugil 5.8E-07 (mg/kgiday) NA (mgikgiday)" 2.0E-06 (moikgiday) 6.3E-04 (mgikgiday) 0.0031
iron 2504 ugll 74605 (muskgiday) NA (mykoiday)” 2EE-D4 (moikofday) 7.0E01 (mofkgiday) 0.00037
Lead 186 gl 49E-08 (mskgiday) NA (makaiday” 1TE07 (mokgiday) NA (mafkalday) -
i anganese. o7 gl 28E-06. (mofkgiday) NA (mfkgiday” = 1.0E-05 (mokgiday) 24602 (mglkgiday) 0.00042
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o cenaro Temetrame: Future
IRecentor Popuation: Farmers
[Receptor Age: Adut
Medium Exposure Medum Exposure Port Exposure Roule Cherical of EFC Gancer Risk Calculations Nor-Cancer Hazard Calculalions
Potentil Concem Vais Units_|_Intake/Exposure Concentration CSF/Unt Risk Cancer Risk || Intake/Exposure Concerfration RORIC Fazard Guatent
T Units Vaus Units Vaue Ut Vi s
[Goundwate Groundwater Baghusi Drve e Tngestion  [Nickel 934 o 2707 | (oK) NA (mokgioa)” B SoE 0T | mokaaw) | ZOE0Z | (moiodm) 0.000045
rigation [rhatium 0034 ugll 28509 | (morkalday) A (mkafday” - 97800 | (rokgioa) | 10805 | (mokgioa) 000087
anadiom 494 gl 15807 (mglkgiday) N (mgrkaiday)” = 5.1E-07 (maikaiday) 50803 [ (mokgida) 000010
Exp_Route Total TIE06 0017
Dermal [1.1.1-Trichloroethane 4085 ugiL [EE (mglkglday) NA (mgikgiday)” S 4.0E-04 (moikgrday) 206400 | (mokoiday) 000020
12 Tichlorogthane 0478 ugl 5300 | mokgeay) | S7E02 | (ogkaay’ | 30E-0 18608 | nokwioay) | 40E03 | (nokwoa) | 00000045
11-Dicniorosthane: 198 ugl 23606 | (rokwday | S7E03 | (mokgiay? | 13608 82606 | (nokwosy) | 20801 | (nokwioa) 0.000081
1,1-Dicniorosthene: 1231 uol 25805 | (molkglday) A (myrarsay’ - 87605 | (okwoay) | 50802 | (mokuia) 0.0017
12 Dicnioroethane: 123 uolL 91e0s | romgay | 91802 | (mokgmay? | 83610 32608 | (nokwosy) | 60E03 | (mokwoa) | 00000083
2 Hexanone 12 uol 75808 | (mofkatday) A (myrssay! - 26607 | (okgoay) | s0E03 | (nokgia 0.000053
o erzene 0423 uoll 97600 | ok | ssE02 | (mokgiay? | 53610 3408 | (nokwoay) | 40603 | (mokwoa) | 00000085
6 romosichioramsthane I uoll 12608 | romgay) | 62602 | (mokgiay? | 73E-10 4108 | (nokgomy) | 20802 | (ohgoa) | 00000021
chioroform 265 ug 3ee08 | (rokgday) | 31802 | (rokgmay? | 11809 13807 | (nokyaa) | 10802 | (oo 0.000013
M et ter-buty ether am ugil 13808 | nokgoay | 18E03 | (okgiay' | 24E41 46808 | (mokuisay) Na (mgikgida) -
i ethyene chiorde 108 ugl 12608 | (mokgsay | 20603 | rakgigat | 25E41 21808 | (nokwioay) | 60E03 | (mokwoa) | 00000036
[Tetachioroethene 123 uol 11807 | erokgay | 21603 | (mokgigay | 23810 39607 | (nokwosy) | B0E03 | (mokwia) 0.000085
[Trichioroethene (utageric) 194 uol 9re07 | oowsay | 93803 | (mokgiay? | 91E-08 17806 | (nokuiday) Na (moskoiay) =
[Trchiorosthens (Nonmutagenic) 194 uol age07 | romway | 37E02 | (mokgiay | 18E-08 17606 | okwoay) | s0E04 | (nokua) 0.0034
iyl chioride 0853 uol 9ge0s | rompoay) | 72801 | (mokgiay? | 71E-00 ase0s | (nokweay) | 30803 | (nokwoa) 0.000012
1, +-Dioxane. a4 uol a0 | anokgsay | 10E01 | (mokgiay 40808 14607 | (okwosy) | 30802 | (nokwoa) | 00000047
oivenzo(amanthracene 0084 uol 00800 | (rgkgioay) | 108000 | (mogidan! - 008000 | (mokgiday) Na (moskoiday) -
ot 0023 uol 008400 | (mokgigay | 17Ee01 | (mokatsay” - 008000 | (mokgida) | 30605 | (mokgita) -
senamrc 00085 | ual 96510 | (rokaday) | 63800 | (mokgmay | 61E-08 34g09 | (mokgds) | BOE03 | (makoiday | 0.00000042
oician 00064 | ual 18500 | rokaay) | 16801 | (okomsay 63800 | (okwioa) | 50E05 | (mokuoa) 000013
uminum 2089 uglL 11606 | (mokglday) A (mykorsay’ 38606 | (mghgida) | 10E+00 | (mgkpida) | 00000038
ntmony 13 uolL 67E10 | (mokgiday) N (myrossay’ 24800 | (nokwoay) | 60E05 | (nokuia) 0.000038
rsenic 78 ugl 4000 | (nokgsay) | 15800 | okomay” 14808 | nokwioay) | 30804 | (nokwan 0.000047
cagmium 0439 uol 23810 | (motkglday) N (mykossay’ 80e10 | nokwoay) | 25605 | (nokua) 0.000032
chromium 133 uoll 2008 | (nokgsay | 208001 | (mokgisay” see08 | (nokwoay) | 75605 | (nokoa) 000064
cobat 159 uol 33810 | (moskgtday) N (myrassay’ - 12600 | (nokgiosy) | 30804 | (nokwoa | 00000038
oyanide 191 uoll 99809 | (moskalday) A (mgrassay”’ ase0s | (mokda) | 63E04 | (mokgida 0.000055
ron 2504 ugil 13806 | (mokalday) A (mkgfday” 45806 | (nokgioa) | 70801 | (mokgga) | 00000085
Leas 166 ug BeE11 (maskaisay) A (mhkgroay” 30810 | (mokaisay) Na (o) -
b anganese 97 ual 50608 | (molkglday) A (mukgfay” 18607 | okwioay) | oeE0s | (nokaioa) 00o0ts
ickel 934 uglL 97E10 | (molkgiday) A (mykorsay’ 34800 | (nokwoay) | 80E04 | (mokwoa) | 00000042
[Thatium 0094 ugl 48811 (maaiday) N (mykassay’ 17810 | nokwieay) | 10805 | (oo 0.000017
anadum 494 ugl 26808 | (mofkotday) A (mykossay! 90609 | (nokwoay) | 13604 | (nokuis) 0.000068
Exp_Route Total 65607 00055
Exposure Point T otal TTE0R 0026
Exposure Meaium Total TIE0R 0026
o T Gahuet Diveste | [T Trenioroethane TIEOT | mam TE0T o) 0 gy = B5E-07 (mgim) B0E+00 (mgim) 0.00000017
rgation [1.1.2-Trichioroethane 9106 | mgn? 18611 (mgin) 16605 (giy* 28613 62611 (myim®) 20804 (mgim®) 0.00000031
[ 1-Dicioroethane 52603 | mgm? 10608 (mgin) 16606 gy 16E11 35608 (mgim®) A (myim) -
1. 1-Dichioroethene 39602 | mgn? 77608 (i) N gy - 27607 (mgim®) 20801 (mgim®) 0.0000013
[ 2-Dihioroethane 25605 | mgin? 49811 (i) 26605 gy 13812 17610 (maim®) 7.0803 (g 2568
2-Hexanone 1.36-04 mghn?® 28E-10 (mgin) A (g = 91E-10 (maim? 3.0E-02 (mgimY 30E-8
b enzene 11805 | myim? 22611 (mgin®) 78606 gy’ 17813 7661 (g 30802 (gim) 2589
B romogic noromethane 25605 | mgn? 49811 (mgin?) 3I7E-05 (g 18612 176410 (mgim) Na (o -
Chioroform 65605 | myn? 13610 (mgin?) 23605 (ugim?y* 20812 45610 (mgim®) 98602 (mgim®) 4669
M et tert-but ether 68505 | myn? 13810 (mgin) 26607 (ugi?y" 34614 466410 (myim®) 308400 (mgim®) 15610
i ethyene chiorde 26605 | mgn? 10610 (mgin) 10808 (ugi?y" 10815 18610 (mgim®) 60501 (mgim®) 30610
revachioroetnene 3705 | mgn? 73811 (i) 26E-07 gy 19614 266410 (myim) 40802 (mgim®) 64E-9
rchioroethene (Mutagenic) 55604 | mgn? 21808 (i) 10608 (giy* 21612 37608 (myim®) A (o) -
[Trchiorostnene (Nonmutagenic) 55604 | mgn? 11808 (i) 31608 gy 33812 37609 (g 20803 (mgim®) 0.0000019
inyichiorde 27605 | mgn? 53811 (miy 4480 (giy* 248413 19810 ) 10801 (i) 1969
1 ¢-Diosane 11605 | myi? 21841 (i 50606 gy 10E43 7281 (mgim) 30802 (g 2489
iverzoga manthracene 006200 | myr? | 00Es00 mgir? 5.0E-04 g - 0.0E:00 gy’ Na (g -
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TRAL TENDENCY EXPOSURES
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PAGE5OF 5
[Scenari Temerame. Future
IReceptor Popustion: Farmers
[receptor age: Adut
Wedum Exposure Medum Exposure Pont Evposure Route Chemical of PG Cancer Risk Calcuations Non Cancer Hazard Cakulaions
Potental Concer Ve | Unis | _makeExposurs Conceniraion CSF/Unt Risk Cancer Risk_||_InakelExposure Concentration RDRIC Fazard Guotient
Vaiue Tnits Vi Ui Vi Tnis Vi Tris
[G roundwate m ‘Baghusit Drie e Inhalation arn TOE-07 | mgim STEA3 (maint) 4003 gy’ T8E-12 T3E-12 (mair) NA (mgim? -
rigaton setasHo o00ee00 [ myn? | o0Ee00 (mgir) 16603 gy - 0.08+00 (mgim?) A (g =
oien 00ee0 | myn? | o0Es00 (i) 16603 gy 0.08+00 ) A (mgim?) B
uminum 00ee00 [ myr? | o0E00 (mgi) A [ 0.08+00 ) 50803 (mgim) -
nimony 00ee0 | mgr? | o0Ev00 (mgi) A [ 0.08400 (mgir N (mgim?)
rsenic 00eem [ mym? | o0ee00 (o) 43803 (i) 0.08/00 ) 15605 (g’
cagmium P I (o) 18603 (g 0.08400 (g 10605 (mgim?) -
ohromium 00ee00 [ mym? | o0ee00 (o) 84802 (g 0.08400 (mgfr 10804 (mgim) -
Cobalt 0.0E+00 mgir® 0.0E+00 (mgtn?) 9.0E-03 [ 0.0E+00 (mgim®) 6.0E-06 (mgfm) -
[Cyanide 22E-04 mgir® 4.36-10 (mgtn?®) NA [ - 1.5€-09 (mgim®) B.0E-04 (mgim® 00000019
ron 00ee00 [ mgr? | 00ee00 (many A gy = 008400 (mgim’) N (g -
oo L I (i) A gy 0.08400 ) A (gim?)
i anganese 00er0 [ myr? | o0Es00 (i) A gy 0.08+00 (mgir) 50805 (mgim?)
ickel 00ee [ myr? | o0Ev00 (i) 26604 gy 0.08400 (mgir) 9.0E05 (gim?) B
[Thatium 00ee00 [ myr? | o0Ev00 (o) Na wairy! 008400 (mgim?) A (mgim?) -
anadium 006400 | mgir 0.0+00 (i) Na gy’ 0.0E+00 (ngirn®) 10E04 (i) -
Evo_Route Total 0000055
Exposure ot Tolal D0000055
Exposure Medhum Total O0000055
Wedum T otal G2
Totalof Recepior Veda | 20504 T otal o1 Receptor Hazards Across Al Medi T

Notes:
1 - Mutagenic evaluated in for Assessig Susceptbliy fom Early-Life Exposure to Carcinogens (2005).
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
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PAGE1 OF 5
Ecenaro Timetrame Future
recentor Popuiaton: F armers
Recentor A ge: Lfelong (Child and Adulh
Wedum Exposure Medium Evposure Port Exposure Route Ghemicalor 5 Cancer Risk Calulations Non-Cancer Hazard Calculations
Potential Conc em Vaue | Unts || Intakexposure onventration CSF/Unt Risk Cancer Risk_|_Intake/exposure Concentraton IR Hezard Quotent
Vaie Units Vel Units Vaie Units Vil Units
Soil Baghustt Drive Ste Ingestion [Alurrinum’ 28200 Mgy 13602 (mofkg/day) NA (moikgiday)” &
arseni: 35 | mokg 10805 | @monarda) | 15800 | Gogemy’ | 15E05
Chromium 4 makg 57605 | (mohgioay | SOE01 | (mongay? [ 29605
obat 204 mokg 8.7E08 (mofkfday) NA (mskgiday)’ 4
Copper a1s maky 44804 | (mghatda) NA (mgkgitay)’ -
iron are00 | mong 18802 | (mgatda) Na (ki) -
Manganese 807 maky 38E0s | (mokgida Na (mohgay)! -
Thalium 0548 mokg 26607 (mofkaiday) NA (moskgiday)’ 3
[Vanadium 723 makg 34E05 (mofkgiday) NA (y/kgiday)’ E
Exp_Route Total =0
Dermal [Alurrinum’ 28200 mghky 26604 (mofkgiday) NA (moikoiday)” -
arseni: 5 | mokg 08e07 | (nokgioa) | 15800 | Grogemy’ | 15808
Chromium 4 makg 97e07 | nohgioay | 206401 | (mggimay? [ 19605
conat 04 | morg 19807 | (mghatda) A (ki)
Copper 15 maky 84E06 | (mugida) NA (mgkgiaay)’
iron are00 | mong ase0s | (mgkgida) Na (mgkiday)!
Manganese 807 maky 75606 | (mong/dan NA (mgfkida)’ -
Thalium 0548 miky 51E09 (mafkgiday) NA (myskgiday)’ =
vanadium 723 mghky B7E-07 (mgfkg/day) NA (mgikgiday)” =
Exp_Route Total 2105
Exposure Point T otal G505
Exposure M eaiur T otal =
A Gagnusi Dive Ste o [Almnum GIEDE | mom G907 g N wgim -
arsenic 11608 | moim® 87610 (mgi?) 43803 gy’ 38609
Chromium 13808 | mom? 31609 (o) 84502 iy 26607
cabat 63600 | mom® 50610 (mgin) 90803 (wgmy’ 45609
Copper 28607 | moim?® 22608 (mgin?) NA iy -
iron 12605 | mon? 92607 (mre®) Na gy’ -
Manganese 25607 | mgin® 20808 (moirt) NA (ugin?y* -
Thaim 17640 | moi? 13841 (mgir?) Na gy -
vanagum 22608 | min? 18609 (mgir?) A gy -
Exp_Route Total x
Exposure Point T otal 2
Exposure M eaiur T oal .
Medurm T otal z
Sroundwater Grounawater Gagnusi Dive Ste Tngeston Thenloroetane 4085 [T T4ED2 | (mokgioa) N ko) -
Potatie Use 2 Trchlorosthane 0476 gt 16606 | mohgioay | S7E02 | (monguay | 90808
1.1-Dichioroethane 198 gl 66604 | (mohgioa) | 57603 | (moguay’ [ 38606
1.1-Dichioroethene 1231 ugl 41803 | (mokatds) Na (mkgiday)’ -
1.2:Dichioroethane 123 ugL a1e0s | (ohgiday | 91602 | ronguay’ | 3707
2 Hexanone 12 gl 40505 | (mgkaida) NA (maskgiay)’
Berzene 0473 sl 19806 | okorda) | 55E02 | (morkgsa? | 78608
Bromotichioromethane 11 uoL a7E06 | (mokgidm) | 62802 | (mgrgoay’ | 23807
Chiororom 265 gl 89506 | (mohgioay | 31602 | (mongay? [ 27807
ety tertbuty ether 79 ugll 13805 | mokgioay | 18603 | (moguay [ 230
Methyiene chioride 108 gl 10505 | (mohgioa) | 20603 | (monguay | 20608
Tetrachioroethene 123 ot 41606 | ohgisay | 21603 | (mokguay [ 86E09
[Trchioroethene (M utagenic) 194 gl 10504 | (mohgioay | 93603 | (moguay [ 17608
[Trchiorogthene (Nonmutagenic) 194 gl 65605 | monwda) | 37602 | oggam? | 2460
viny chiorige 0853 g 30805 | onwda) | 72601 | (morksa’ | 2260
1.4-Diokane T4 ugll 25804 | (noarday | 10E01 | oookgemy’ | 25605
Dibenzo(a,hjanthracene 0064 ugiL B.OE-07 (mafkgiday) 1.0E+00 (mafkgiday)”" B.0E-07
210t 0023 gl 77608 | nokgioay | 17601 | (mogiay? [ 1350
deta-BHC oooes | uoL 20508 | (mohgioa) | 63E00 | (moguay [ 1807
Dieidrin oooes | uoL 21608 | mohgioay | 16601 | (monguay! | 34E07
[Atuminum 2089 gl 70803 | (mgkatda) NA (mkgiday)’
[antirony 13 ugl 43808 | (mohards) A gz -




TABLE7.8.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE2 OF 5
Ecenaro Timetrame Future
recentor Popuiaton: F armers
Recentor A ge: Lfelong (Child and Adulh
Wedum Exposure Medium Evposure Port Exposure Route Ghemicalor 5 Cancer Risk Calulations Non-Cancer Hazard Calculations
Potential Conc em Vaue | Unts || Intakexposure onventration CSF/Unt Risk Cancer Risk_|_Intake/exposure Concentraton IR Hezard Quotent
Vaie Units Vale Units Vaie Units Vil Units
Sroundwater (Grounwater Baghust Dive Ste Ingestion [ Arsens 78 s 26505 | (nokgiom) | 15E+00 | (rokgdm) | 39605
Potable Use Cadmium 0438 ugl. 1.56-06 (mofkgiday) NA (moikoiday)” -
chromium 133 gl 12600 | (nokiom) | 50E01 | (mgrkgoay? | 82605
Conat 159 gl 53806 | (mokgida) NA (rykioay)’ -
cyanice 191 ugll 64805 | (moaida) NA (ki) -
iron 2504 ugll 83803 | (mukalda) Na (oskoay)!
Leas 166 gl 55606 | (mokalda) NA (mkgiday)’
Manganese o7 gl 32604 (mofkiday) NA (mgkaiday)’ =
ic kel 93¢ ugl. 31E05 (mofkgiday) NA (moikgiday)” =
Thalium 0.00¢ gl 31E07 (mofkgiday) NA (myskgiday)’ @
[Vanadium 494 gl 1.8E:05 (fkyiday) NA (mgikgiday)” 2
Evp_Route Total =
Demmal | 1.1, 1-Trichoroethane w085 [ S4E03 | (mokgida) N ko)’ =
1,2 Trchloroethane 0476 ugll 25607 | mohgioay | s7E02 | (moguay [ 14e08
1.1-Dichioroethane 198 gl 12604 | (mohgioa) | S7E03 | (monguay | 6607
1.1-Dichioroethene 1231 ugt 12803 | (mghatda) NA (mgkgiday)’ -
1,2:Dichioroethane 123 o ase07 | ohgioay | 91602 | (mokguay [ s1E08
2-Hexanone 12 gt 37806 | (mgkgida) Na (moskgiay)! -
Benzene 0423 ugt 49807 | mokgioay | 55E02 | (moguay [ 27608
Bromotichioromethane 11 ug sTE07 | (mokgrday | 62802 | rokgemy’ | ase0s
chiororom 265 gl 17806 | (nokarda) | 31602 | (oo’ | 54E08
Mty tertbutyl etner EE) gl 65607 | (mohgioay | 18503 | (mongeay’ [ 12608
Metnylene chioride 108 gl 74807 | nokgioay | 20603 | (moguay [ 15609
Tetrachioroethene: 123 ugl 53806 | (mohgida) | 21603 | (moskorday 11608
[Trchioroethene (¥ utagenic) 194 g 57605 | (mohgioay | 93603 | (moguay [ 5307
Trchloroethene (Nonmutagenic) 194 gt 23805 | ongda | 37602 | rotksm? | s7E07
Viny chiorige 0883 g 20806 | (mokarday | 72601 | rongsa? | 22608
1.4-Dioxane 744 gl 20806 | (noarday | 10e01 | eookgemy’ | 20807
Dibenzo(a hanthracene. 0084 ugl. 0.0E+00 (mofkgiday) 1.0E+00 (mofkoiday)” =
0t 0023 g 00E00 | (monaidan) | 176401 | (morkgidan® -
deta-aHC oooes | uoL 46e08 | mokgioay | 63E00 | (moguay [ 29807
Deidrin oooes | uoL 87608 | (mohgioa) | 16E01 | (mogay’ [ 14608
[Atuminum 2089 gt 10804 | (manidan Na (moskoay)! -
[antimony 13 o 62608 | (mogidan NA (mgfkida)’ -
arseni: 8 gl 37607 | mokgioay | 156400 | rogiay [ 56E07
Cadrmium 0439 ugiL 21E-08 (kg day) NA (mgfkgiday)" =
chromium 133 gl 29806 | (noharday | 208401 | ooogemy’ | s.ee0s
obat 159 ugll 30808 | (mokgida) NA (ki)
oyanide 191 gl 91E07 | (moaida) Na (moskoday)! =
iron 2504 ot 12804 | (mghatda) A (ki) -
Lead 166 ugl 79808 | (mgaida) Na (mgkgida)! -
Manganese o7 ol 46806 | (mokgida Na (mhiday)’ -
kel 934 gl 8.9E-08 (mofkiday) NA (myskgiday)’ =
 Thalium 0094 ugl. 45609 (mofkgiday) NA (moikoiday)” =
vanadium 494 ugl. 24E-07 (mofkgiday) NA (moikgiday)” =
Exp_Route Total B 5E05
Exposure Point T otal T2E00
Exposure M eaiur T otal 220t
A Gagnusi Dive Ste Tonaaton 11,1 Tnerbroetane. ZOE+00 | mgim STE0 o) N o -
Potatie Use 1, 2-Trichioroethane 24804 | moim® 44805 (mgi?) 16605 (wgmy’ 70807
1.1-Dichioroethane 99802 | mom? 18602 (o) 16606 iy 29605
1.1-Dichioroethene 62601 | mom® 11801 (mgin) NA gy -
1.2-Dichloroethane 62604 | mom? 11E08 (mgir) 26605 (wgfy? 20606
2 Hexanone 60503 | mm? 11E03 (moire®) Na gy’ -
Benzene 21804 | moin? 39605 (i) 78806 gy’ 30807
Bromadinioromethane 55604 | moim?® 10804 (mgir?) 37605 gy’ 37606
Chiororom 13803 | mom? 24504 (i) 23805 iy 56606
et tertbuty etner 19503 | mim® 35604 (mgir) 26607 (g’ 9.05-08




TABLE7.8.CTE
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PAGE3 OF 5
Ecenaro Timetrame Future
Recentor Popuaton: Famers
ecentor  ge: Lieiong (Chig ang Aduy
Wedum Exposure Medm Exposure Pont Expoaurs Route Chemicalor 5 Cancer Risk Calulations Non-Cancer Hazard Caloulions
Potential Conc em Vaue | Unts || Intakexposure onventration CSFUnt Risk Gancer Risk | _IntakelExposure Concentratin RIDIRTC Hezard Quotent
Vaie Units Vel Units Vaie Units Vil Units
Sroundwater m Baghust Dive Ste Thaiaion _|Methykene chiorde S4E04 | moim 20504 (gi?) TOE08 g 20509
Potatie Use Tetrachionoetene 62608 | mon? 11E04 (o) 26607 wgin?y* 29608
Trchioroethene (4 utagenic) 97603 | mon? 36603 () 10608 iy 36606
Trchiorosthene (Nonmutagenic) 97603 | mgim® 18603 (mgi?) 31606 gty 55606
Viny chiorite 43604 | mom? 78605 (gl 44508 iy 34607
1.4-Diocane 37802 | mom? 68603 () 50808 iy 34805
Dienzats manthracens 008400 | mgi® 00E+00 (mgir) 60804 (gimy*
[Adrin 1.26-05 min?® 2.1E08 (g 49E-03 (i) 1.0E-05
dta-BHC 008400 | mgn? 008400 () 18603 gy -
Deisrin 00E+00 | mgir? 00E+00 (mgir?) 46603 gy -
[Atuminum 00E+00 | mgi? 00E+00 (mgir?) Na gy -
antimony 008400 | mgir? 00E+00 (mgre) Na iy =
arsent: 00E+00 | mgi? 00E-00 (mgin?) 43803 gy -
Cadmium 008400 | mair? 00E+00 (mgin?) 18603 iy -
Chromium 008400 | mgir? 00E+00 (mgre?) B4E02 iy -
Conat 008400 | mgi 00E+00 (i) 90803 i) -
cyanide 96603 | mon? 17603 (i) Na iy -
Iron 008400 | mgim? 0.0E+00 (mgi) NA (gl =
Lean 00E+00 | mgi? 008400 (mgir?) Na gy
Manganess 008400 | mgin? 00E+00 (mgin?) NA iy
008400 | mgir? 00E+00 ) 26604 iy =
Thaiim 008400 | moim? 00E+00 (mgin?) A gy -
vanagum 006400 | mai 00E-00 (mgir) NA gy -
Ep_Route T oal z
Exposurs Pomt Total X
Evpocure W satum Total T
Medum T ol X
[Srounavwater Grounowater Baghust Dive Site Tgeston 11, 1-Trehoroehane 1065 T TIE0E | (mohgam) I rakaiaan
rigation 1.1,2-Trichioroethane 0476 s 19808 | morwda | 57602 | rotkgsa? | m0Et0
1.1-Dichioroethane 108 ugL 58606 | okwda) | 57603 | ogam’ | 33608
1,1-Dichioroethene 1231 ugl. 3BE05 (mofkgiday) NA (moikoiday)” s
1.2-Dichiroethane 123 ugt 36608 | (mokgioay | 91602 | (mokguay [ 330
2 Hexanone 12 gt 35807 | (mohaida) Na (ki) -
benzene 0423 ugt 12608 | mohgioay | 85E02 | (moguay’ [ 68E10
Bromodichioromethane 11 ugt 32608 | (mobgrday | 62602 | (morkga’ | 20808
Chioroform 265 gt 78608 | (mobgsda) | 31E02 | (rokgemy' | 24809
ity tert-butyl etner 379 gt 11E0r | mongday | 18603 | erogsan? | 20810
hetnyiene chiorde 108 ugt 63808 | okwda) | 20603 | (mgrkgsa’ [ 13810
Tetrachiroetene 123 ugL see08 | mokwiday | 21603 | oggdayy’ | 7.6E11
Trchioroethene (4 utagenic) 194 ugL 11806 | okgioay | 93603 | (monguay’ [ 11E08
Trchiorosthene (Nonmutagenic) 194 gL 57607 | mohgioay | 37E02 | (monguay [ 21E08
viny chiorite: 0883 oL 26608 | (mobgids) | 72601 | Gookgemy | 18E0e
1.4-Diokane 704 ugt 22606 | mohgioay | 10601 | (moguay [ 22607
Dwenzo(a manthracens 0064 g 30500 | (mohgioa) | 10E00 | (mogiay [ 38609
rn 0023 gt 68610 | ongda) | 17E401 | Goggamy? | 11608
deta-BHO oooss [ g 25610 | ongda) | 63800 | (morksa’ | 1.6E00
Deirin oooes | uoL 19840 | @mongrday | 16E+01 | oookgemy? | 20e09
[Aluminum 2088 gl B1E05 (mofkiday) NA (moskgiday)’ =
[antimony 13 gt 38808 | (myhaida) NA (ki) -
arsent: 8 ugt 23807 | nohgioay | 15600 | (moguay [ 3.4E07
Cadmium 0439 ugt 13808 | (mgnida) NA (mgkgiday)! -
Chromium 133 gl 70507 | (mohgioay | S0E01 | (moguay [ 39E07
Cobat 159 gl 4.7E08 (mofkiday) NA (moskgiday)’ =
Cyanide 191 gt 56507 | (mukuioam) Na (nykgiaay’ -
iron 2504 gl T4ED5 (mofkiday) NA (moikaiday)’ z
Lead 188 gl 4.9E-08 (mofkiday) NA (mskgiday)’ -
Manganesa a7 gt 28806 | (mohaida) Na (ki) -
el 93¢ ugL 27807 | (myaios) N (oo’ -
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PAGE 4 OF 5
Ecenaro Timetrame Future
recentor Popuiaton: F armers
Recentor A ge: Lfelong (Child and Adulh
Wedum Exposure Medium Evposure Port Exposure Route Ghemicalor 5 Cancer Risk Calulations Non-Cancer Hazard Calculations
Potential Conc em Vaue | Unts || Intakexposure onventration CSF/Unt Risk Cancer Risk_|_Intake/exposure Concentraton RIDIRTC Hezard Quotent
[ vae [ Unts Vae | s [ vae [ s [ vae [ U |
JGroundwater [Groundwater Baghustt Drive Site Ingestion [Thalium 0024 uglL 2.8E-09 (mofkg/day) NA (mgikgiday)” E
rigation [vanadium 4.04 ugl 1.5E-07 (mofkgiday) NA (mg/kgiday)” £
Exp_Route Total e
mal 1,1,1-Trichioroethane. 4085, uglL TAE04 (mofkgiday) NA (mo/koiday)” =
Trchioroethane 0476 gl 53800 | (mokgioay | 67602 | (monguay [ 30810
1.1-Dichioroethane 198 gl 23806 | nohgioay | STE03 | (monguay | 13608
1.1-Dichioroetnene 1231 ugll 26805 | (mgatda) NA (ki) -
1.2-Dichioroethane 123 ugl 91600 | (mohgioay | 91602 | (mokguay [ 83E10
2-Hexanone 12 g 7.56:08 (mgfkooay) NA (mytkgiday)’ =
Berzene 0423 gl 97609 | (mohgioay | 55E02 | (romgay’ [ 53810
Bromodichloromethane 11 ugl. 12608 (mofkgiday) B2E-02 (moikpiday)” 7.36-10
chiororom 265 ugt 36E08 | (mokaida) | 316027 | (mgrgoan | 1.1E09
ity tertbuty! etner EE) gl 13808 | ohgioay | 18603 | mogiay? [ 24811
Methylene chioride 108 ugll 12608 | (nohgioay | 20603 | (motkgay? | 25611
Tetrachiroethene 123 gl 11607 | ohgioay | 21603 | monguay [ 23810
[Trchioroethene (4 utagenic) 194 ugt 97607 | (mohgisay | 93603 | (mokguay’ [ 9.1E09
Trchiorothene (Nonmutagenic) 194 o 49507 | (mohgioay | 37E02 | (mokguay [ 18608
Vinyl chioride 0853 gl 99809 | (mongda) | 72601 | oggamy? | 71609
1.4-Diokane 744 ugt a0E0s | mongda) | 10E01 | mokgsa’ | 40E00
Dibenzo(ahanthracene. 0084 ugl. 0.0E+00 (mofkgiday) 1.0E+00 (moikoiday)” -
[Aidrin 0023 uglL D.0E+00 (kg day) 17E401 (mafkoiday)”" £,
deta-BHC oooes | uoL 96e10 | (mokgioay | 63E+00 | (morkgiday”
Deidrin oooes | uor 18500 | (mokgioay | 16E+01 | (morkoday”
[Atuminum 2089 ugl 11E08 | (mgkatda) Na (oskoay)!
[antimony 13 g 6710 | (mykgida) NA (mkgiday)’
[Arsenic 78 gl 40809 (mofkiday) 156400 (moskgiday)’
Cadmium 0438 ugl 23610 (mofkgiday) NA (moikoiday)” =
chromium 133 gl 28808 | (moarday | 208401 | ooy’ | ssE07
Cobat 159 ugl. 33610 (mofkgiday) NA (mofkoiday)” =
cyanice 191 ugll 99508 | (mokgida) Na (moskoday)’ -
ron 2504 gl 13808 | (mokaidan A (ki) -
166 ugll 66611 (mghgtda) NA (ki) -
Manganese 97 gt 50808 | (mnida) Na (moskoay)! -
N kel 934 o 9710 | (mokgida NA (mgfkida)’ -
Thaium 008 gl 49E11 (makaidar) Na (maskaiday)’
vanagum 494 ugll 26808 | (mukwida) Na (oo’
Exp_Route Total B 5E 07
Exposure Point T otal T7E0
Exposure W edium Total TTE0G
A Gagnusi Diwe Ste T |11, THenoroetane TIEDT | mom TAE0T g I woim -
imigation Trchloroethane 91606 | moim® 18611 (mgir?) 16605 gy’ 28613
1.1-Dichioroethane 52603 | mgm? 10608 (mgir®) 16606 iy 16611
1.1-Dichloroethene 3.96-02 mgim® 7.76-08 (moirr?) NA (ugtmy* -
1.2-Dichloroethane 25605 | mom?® 49811 (mgin) 26605 (gmy? 13812
2 Hexanone 13608 | mon? 26610 (o) NA gy’ -
Benzene 11805 | mom? 22641 (o) T8E08 iy 17813
Bromotichioromethane 25605 | moin?® 49E11 (i) 37605 gy 18612
Chiororom 65805 | mon? 13610 ) 23805 gy 29612
ity tertbuty! etner 68605 | mim® 13810 (mgir?) 26807 gy’ 34614
Methylene chioride 26605 | moim® 10610 (mgin?) 10808 (wgmy’ 10615
Tetrachioroethene: 37605 | mom 73811 (o) 26807 iy 19614
[Trchioroethene (4 utagenic) 55604 | mon? 21600 (mgin) 10806 gy’ 21612
Trciorothene (Nonmutagenic) 55604 | mom? 11609 (mgir) 3160 (wgfy? 3312
Vinyi chioride 27605 | mom? 53611 (moire®) 14808 iy 24813
1.4-Diokane 11805 | moin? 21811 (i) 50806 gy’ 10813
Diverzo(a manthracene 008400 | mgin? 00E+00 (mgir?) 60E-04 gy -
0 19607 | mo? 37613 (i) 49803 iy 18612
Joerasric 006400 | mgin? 00E-00 (mgir) 18603 gy -




TABLE7.8.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
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o enari Tmetrame. F atue
Recentor Popuaton: Famers
ecentor  ge: Lieiong (Chig ang Aduy
Wedum Exposure Medm Exposure Pont Expoaurs Route Chemicalor EPC Cancer Risk Cauations Non-Cancer Hazard Caloulions
Potential Concem Value | Unts || IntakelExposure Concentraion CSFIUNE Risk Gancer Risk | _Intake/Exposure Concentratin ROIRC Fazard Guotient
Vae Unis Vae Unis Vae Units Vaiue Tnie
[oroundwater [air Baghus Dive Ste Inhaidtion | Delarin 00E+00 | moi® 00E-00 (i) 46603 gy B
Irigation | Alurrinum 0.0E+00 mgin® 0.0E+00 (mginy NA [ »
antimony 00E+00 | mgin? 00E+00 (myr) NA [ -
[Arsenic 00E+00 | moi® 0.0E+00 (i) 43603 (ughny! B
Cadmium 008400 | moi® 0.0E+00 (i) 18603 (uginy! -
Chromium 00400 | mgm? [ 00Ee00 (mgir?) B4E02 iy
Cobat 0.0E+00 mgir® 0.0E+00 (i) 8.0E-03 (ugin?y*
Cyanide 22604 | mgn? || 43810 (mgir) NA gy -
iron 008400 | mgi? D.0E+00 (i NA (ugin?y! -
Lead 00E+00 | moi? 0.0E+00 (i) N (uginy* -
Manganese 00E+00 | moin?® 0.0E+00 (i) NA (uginy* -
Nickel 00E+00 | g 0.0E+00 (i) 26E-04 (uginy! =
Thalium 00E+00 | moim® 0.0E+00 (i) NA (uginy! -
vanagium 006400 | moi® 0.0E+00 (i) NA (uginy! =
Exp_Route T otal 3
Exposure Pomnt Total X
Evpncure W eatum Total 3
Wedum Totr X
T otal of Receptor Risks Across Al Medi

Notes:

1- Mutagenic n u Guidance for Assessing Suscep Eary-Liie Exposure to Carcinogens (2009)



[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Child

TABLE73.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medim Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Vaiue Units
[Subsutace Sai [Subsurtace soil Baghurst Drive Site Tngestion _[Alurminum 26200 | moky SIEDE | (mykgiay A (mokgiday = TIED2 | (mgkgiday | 1DERD | (mokgiday) [EE
Avsenic 5 myky 23807 | (mgkoiay) | 18EH0 | (mokghay' | 35E07 81E06 | (mgkgiay) | 30E04 | (mokgiay) 0027
Chromium a kg 29806 | (mohoday) | SOEO1 | (mokgay! | 14E08 16605 | (mgkgiday | 30E03 | (mokgsday) 00052
Cobat 04 myky 22607 | (mykotay NA (mokgflay! = 78606 | (mgkgiay) | 30E04 | (mokgiay) 0026
Copper 915 myky 99EDE | (mykoay) NA (mykgfay! z 35604 | (mgkgiay) | 40E02 | (mokgiay) 00087
ion 37600 | mghkg 4104 | (mokoiay) NA (mkgiday 14802 | (ngkgiday | 70E01 | (mokosday) 0020
Manganese 807 myky BBEE | (mykeay) NA (mokgfday! - 31604 | (mokgiay) | 24802 | (mokgiay) 0013
Thalium 05 | mokg 59609 | (mykoray) NA (mokgfday! . 21607 | (mokgiay) | 10805 | (mokgay) 0021
Vanadium 723 myky 78E0 | (mykenay A (my/kghay” = 27605 | (mokgiay | 50E03 | (mokgisay) 00055
Exp_Route Total TBE D6 04
Dermal _ [Aluminum 26200 | mokg FEEDE | (mohgiay) A (mokgiday - TIED4 | (mghkgiday) | 10EW00 | (mokg/day) 0.00013
Arsenic 5 maky 14808 | (momgay | 158400 | (mykgmay’ | 21E08 48807 | (mokgiay | 30E04 | (mokgrsay) 00016
Chromium a1 mokg 34808 | (mohgiay | 208401 | (mokgay | 69E07 18607 | (mgkgiday | 75605 | (mokgiday) 00025
Cobat 04 molkg 26E09 | (mokglday) NA (mokgfay! - 92608 | (mokg/day) [ 30E04 | (mghkgiday) 000031
Copper 915 mgky 12807 | (mokgiday) NA (makgfday” - 41606 | (gkgiay) | 40E02 | (mokgiday) 000010
Iron 37600 mg/kg 4.8E-06 (mo/kgiday) NA (moskgiday) " 17604 (mgiko/day) 70801 (makg/day) 0.00024
Manganese 807 myky 10E07 | (mokgiday) NA (mokafday 36E06 | (mokgiay) | 96E04 | (mokoay) 0008
Thalium 0548 | mokg 7AE1 (mykofiay) NA (mokgfday - 25609 | (ngkgiay) | 10E05 | (mohkgay) 000025
Vanadium 723 myky 93609 | (mykoay) NA (mykgday” 33607 | (mokgiay | 13E04 | (mohkgay) 00025
Exp Route Total 0011
Exposure Point Total 015
Exposure Mediur Total 015
JAir Baghurst Drive Site Inhalation | Aluminurm 67606 | mgm 15609 (mgim) NA gy - 52608 (mg/m’) 50E03 (myim) 0.000010
[Arsenic 11ED8 | mym® 19612 (myim’) 43603 (ughm®y! B0E12 65E11 (mafm®) 15E05 (/) 0.0000043
Chromium 13E08 mg/m® 1411 (mgim®) B4ED2 (ugim®y? 12609 75611 (mg/m®) 10E04 (mg/m’) 0.00000075
Cobalt 63E09 | myim 11612 (i) 90E03 (ugim?)! 96E12 37EM (my/®) 60E06 (mgi)
Copper 28E07 mg/m® 48E-11 (mgim®) NA (ugimy - 17E09 (mgfm) NA (mg/m’) -
Iron 12605 mg/m® 20E-09 (mgim®) NA (ugim’y! 6IE08 (mg/m®) NA (mg/m’) -
Manganese 25607 mgfm® 42611 (mgim®) NA (ugm®y! 15609 (mg/m?) 50E05 (mg/m?) 0.000030
Thallum 17610 | mym® 29E-14 () NA (ugh}" - 10812 (mg/y NA (mgi) E
Vanadium 22608 | mym’ 38E-12 (mg#r) NA (ughny! 13610 (mg/m) 1.0E04 (mgfm’) 00000013
Exp_Route Total T 0.000053
Exposure Point Total T 0.000053
Exposure Medium Total T 0.000053
Medium Total T 05
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ SOEDT | (mokgday | G7E03 | (mokgday x TOED5 | (mgkgiday | 20E01 | (mgkgiday) 0000052
Die!din 02 gl 9BED | (mykoday) | 1BEN1 | (mokgiay' | 15608 34E08 | (mokgiay) | 50E05 | (mokosay) 000087
He ptachior Eposide 0037 gl 49810 | (mopgday | 91E400 | (mokgay! | 45E08 17608 | (ngkgiday | 13605 | (mokgsday) 00013
Avsenic 102 gl 14ED | (mokgiday) 156400 | (mokgilay! | 20807 47606 | (mgkgiay) | 30E04 | (mokgiay) 0016
Chromium 159 gl 14807 | (mykghay) | S0E01 | (mykgiday' | E9ED8 74807 | (mokgray) | 30803 | (mokgay) 000025
Manganese 1970 ugl 26605 | (mykoray NA (mykgfay" - 92604 | (mgkgiay) | 24E02 | (mghkgiay) 0.038
Exp_Route Total 29607 0.056
Dermal |1.1-Dichioroethane, 24 g/ TIEDT | (mghoMlay) | B7E03 | (mgkgay’ |  76E10 ABEDE | (mokgiday) | 20E01 | (mgkgiday) 0000023
Die din 072 gl 89809 | (mgkgtay) | 1BENN | (mokgiay' | 14807 B0 | (mgkgiay) | 50E05 | (mokgiay) 00083
He ptachior Eposide 0037 gl 1B | (mohgday | 91E400 | (mokgmay! | 28E08 1107 | (ngkgiday | 13605 | (mokgsday) 00084
Avsenic 102 gl 6EEDD | (mgkgiay | 15E400 | (mokgiay' | 99ED 23807 | (mokgiay) | 30E04 | (mokgiay) 000077
Chromium 159 uglL 13808 | (momgiay | 20801 | (mykgmay? | 27E07 72608 | (mokgiay | 75E05 | (mokasday) 000096
anganese 1970 uglL 13806 | (mohgiday) NA (my/kgiday” - 44805 | (mokgiay | 96E04 | (mokgisay) 0,045
Exp_Route Total 45E 063
Exposure Point Total 74E 2
Exposure Medium Total 74EL 2
Medium Total 74EL 2




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Child

TABLE73.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
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Medium Exposure Medium Exposure Point Exposre Route Chemical of ERC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vae | Uniis Vae | Unis Value Units Vaue | Unis
[Surface Water [Surface Water Periiomen Cresk Ingestion | Arsenic 13 | ugl 17608 | (mghkgiday) 156400 | (mghkgiday)" 6E- 61E07 | (mgkgiday) S0E04 | (mghg/day) 0.0020
Exp_ Route Total 00020
Dermal [Arsenic | IEE T BAE10_ | (mgkgay | 156400 | (mgkgiday” 29E08 | (mgkg/day | 30E04 | (mghkoiday) 0000098
Exp_Route Total 0000028
Exposure Point Total 0021
Exposure Medium Total 0021
‘Medium Total 0021
[Sedment Sedqment Thermitient Siteam Tgeston  |Arsenc 3 ) TOEDT | (mokgRay) | TEEM0 | (mokaay | SEEG | (Mokwday ]| SOEDZ | (mokgoay) 012
Chromium 39 mgky 2806 | (mgkoiay) | S0E01 | (mokgiday’ 15605 | (mgkgiay) | 30803 | (mokgiday) 00049
Cobat 189 myky 21607 | (mykomay) NA (mokafday 72606 | (mgkgiay) | 30E04 | (mokgiday) 0024
iron 46700 | mgkg 51E04 | (mykoiay) NA (mokaday” 18602 | (mgkgiay | 70E01 | (mokgiday) 0025
Exp Route Total 0,066
Demal  [Asenic 53 kg SOEDS | (mokgfay) | 156400 | (mokgiday 21607 | (mokg/day | 30E04 | (mghkgiday) 0.00069
Chromium 39 moky 338 | (mokoiay) | 208401 | (mokgiay” 18807 | (mgkgiday) | 75605 | (mokoday) 00023
Cobalt 189 kg 24809 | (mykofay) NA (mkgiday 85608 | (mokyday | 30E04 | (mokgiday) 000028
iron 46700 | mgkg BOEDE | (mykoiay) NA (mkgiday 21604 | (mokyday | 70801 | (mokgisay) 000030
Exp_Route Total 005
Exposure Poin Total %9
Exposure Medium Total %69
Medium Toal %9
[Bediment [Sediment Perkiomen Creek Ingestion__[Chromium [ 448 | mokg 32606 | (mgkuMday | 50E01 | (mykgiday 17605 | (mokg/day | 30E03 | (mghkg/day) 0057
Exp_Route Total 0057
Dermal __|Chromium | IZE T 3BE0E | (mokgay) | 20EM1 | (mykgiday” 20E07 | (mgkg/day | 75E05 | (mghkgiday) 0027
Exp_Route Total 0027
Exposure Point Total ]
Exposure Medium Total 00084
Medium Total 00084
Receptor Risk Total - Subsurface Soil and Intermittent Strearn | 5 4E-0 Receptor Hl Total- Subsurface Soil and Intermitent Stream 034
o ceplor Risk Tolal _Subsuriace Sol and Perkiomen Creek | 4906 Receptor I Total - Subsurface Soil and Perkiomen Creek 06
Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA

for Assessing

Early-Life Exposure to Carcinogens (2005).




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Adut

TABLE 7.10.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medim Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Vaiue Units
[Subsutace Sai [Subsurtace soil Baghurst Drive Site Tngestion _[Alurminum 26200 | moky TEEDS | (mukgiay A (mokgiday = THEDE | (mgkgiday | TOEAD | (mghgioay) 0.00075
Avsenic 5 myky 57608 | (mykoiay) | 18E400 | (mokgiay' | 85208 57607 | (mgkgiay) | 30E04 | (mokgiay) 009
Chromium a kg 17607 | (mykgiday | 50E01 | (mykgiay! | BEE0E 11606 | (ngkgiday | 30E03 | (mokgsday) 000037
Cobat 04 myky S4E08 | (mykoay) NA (mokgflay! = 54807 | (mgkgiay) | 30E04 | (mokgiay) 008
Copper 915 myky 24806 | (mykoray) NA (mykgfay! z 24805 | (mgkgray) | 40E02 | (mokgay) 000081
ion 37600 | mghkg 10B04 | (mgkofay) NA (mkgiday 10603 | (ngkgtday | 70E01 | (mokosday) 00014
Manganese 807 myky 22606 | (mykomay NA (mokgfday! - 22605 | (mokgiay) | 24E02 | (mokgisay) 000090
Thalium 05 | mokg 15609 | (mohgiday) NA (mokgfday! . 15608 | (mokgiday | 10E05 | (mokgsday 00015
Vanadium 723 myky 19807 | (mohgiday) A (my/kghay” = 19606 | (mokgiday | s0E03 | (mangrsay 0.00039
Exp_Route Total T7E07 00096
Dermal _ [Aluminum 26200 | mokg TEEG | (mykgiday) A (mokgiday - T5EG5 | (mghkgiday) | 10EW00 | (mkg/day) 0000015
Arsenic 5 maky 57609 | (mgkotay) | 188400 | (mokgiay' | 86ED 57608 | (mokgiay) | 30E04 | (mokgray) 000019
Chromium a1 mokg 35609 | (mohgiay | 208401 | (mokgiay | 69E08 22608 | (mokgday | 75605 | (mokgisay) 000029
Cobat 04 molkg 11808 | (mokgiday) NA (mgkafday! - 11808 | (mokgiday | 30E04 | (mokgisay) 0000037
Copper 915 mgky 49508 | (mohgiday) NA (makgfday” - 49807 | (mgkgiay) | 40E02 | (mokgiday) 0000012
ron 37600 | mgkg 20606 | (mykoay) NA (mykgiday 20605 | (mgkgiday) | 70E01 | (mokgiday) 0000029
Manganese 807 myky 43EB | (mykoray) NA (mokafday 43807 | (mokgiay) | 96E04 | (mokoay) 000045
Thalium 0548 | mokg 29611 (mykofiay) NA (mokgfday - 29610 | (mgkgiay) | 10805 | (mokgday) 0000029
Vanadium 723 myky 39609 | (mykoay) NA (mykgday” 39608 | (mokgiay | 13E04 | (mokgiay) 0.00030
Exp Route Total D014
Exposure Point Total 0011
Exposure Mediur Total 0011
JAir Baghurst Drive Site Inhalation | Aluminurm 67606 | mgm 52608 (mgim) NA gy - 52608 (mg/m’) 50E03 (myim) 0.000010
[Arsenic 11ED8 | mym® BEE-12 (myim’) 43603 (ughm®y! 28E11 65E11 (mafm®) 15E05 (/) 0.0000043
Chromium 13E08 mg/m® 12611 (mgim®) B4ED2 (ugim®y? 9.9E-10 75611 (mg/m®) 10E04 (mg/m’) 0.00000075
Cobalt 63E09 | myim 3712 (i) 90E03 (ugim?)! 34E11 37EM (my/®) 60E06 (mgi)
Copper 28E07 mg/m® 17E10 (mgim®) NA (ugimy - 17E09 (mgfm) NA (mg/m’) -
Iron 12605 mg/m® 6.9E-09 (mgim®) NA (ugim’y! 6IE08 (mg/m®) NA (mg/m’) -
Manganese 25607 mgfm® 15E-10 (mgim®) NA (ugm®y! 15609 (mg/m?) 50E05 (mg/m?) 0.000030
Thallum 17610 | mym® 10613 () NA (ugh}" - 10812 (mg/y NA (mgi) E
Vanadium 22608 | mym’ 13611 (mg#r) NA (ughny! 13610 (mg/m) 1.0E04 (mgfm’) 00000013
Exp_Route Total T 0.000053
Exposure Point Total T 0.000053
Exposure Medium Total T 0.000053
Medium Total T 0011
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ G4EDB | (mokgday | G7E03 | (mokgday x BAED7 | (mgkgiday | 20EDT | (mghkgiday | 00DD00&
Die!din 02 gl 27610 | (mgkotay) | 1BEN1 | (mokgiay! | 43E0 27609 | (mgkgiay) | 50E05 | (mohkosay) 0.000054
He ptachior Eposide 0037 gl 14610 | (mgkghday | 91E400 | (mohgiay’ | 13609 14808 | (ngkgiday | 13605 | (mykgsday) 000011
Avsenic 102 gl IBEB | (mykoay) 156400 | (mkgilay! | 57608 38607 | (mgkgiay) | 30E04 | (mokgiay) 00013
Chromium 159 gl 93609 | (mgkoiay) | SOEO1 | (mokgiay' | 47809 59808 | (mokgiay) | 30803 | (mokgiay) 0000020
Manganese 1970 ugl 74806 | (mohgitay) NA (mykgfay" - 74805 | (mgkgiay) | 24E02 | (mghkgiday) 00031
Exp_Route Total 6.8E.08 00045
Dermal |1.1-Dichioroethane, 24 g/ 2EW | (mokglay | G763 | (mokgday’ | 13E08 22606 | (mokgiday) | 20E01 | (mgkgitay) 0000011
Die din 072 gl 1608 | (mokghay) | 1BEN1 | (mokgiay' | 24807 165607 | (mokgisay | 50E05 | (momgssay 00030
He ptachior Eposide 0037 gl 52609 | (mohgiay | 91E400 | (mokgmay! | 47E08 52608 | (mokgday | 13605 | (mokgiday) 00040
Avsenic 102 gl 11808 | (momgiay | 158400 | (mykgmay! | 16E08 11807 | (okgisay | 30804 | (mongrday 000037
Chromium 159 uglL 54809 | (mgkotay) | 20801 | (mokgiay' | 11807 34808 | (mokgiay | 75605 | (mokaray) 000045
anganese 1970 uglL 21606 | (mykoray NA (my/kgiday” - 21605 | (mokgiay | 96E04 | (mokgisay) 022
Exp_Route Total 1L 030
Exposure Point Total BE 034
Exposure Medium Total BE 034
Medium Total BE 034




[Scenario Timeframe: Future

[Receptor Population: Recreational User

[Receptor Age: Adut

TABLE 7.10.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE2 OF 2

Medium Exposure Medium Exposure Point Exposre Route Chemical of ERC Cancer Risk Calculations Nor-Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vae | Uniis Vae | Unis Value Units Vaue | Unis
[Surface Water [Surface Water Periiomen Cresk Ingestion | Arsenic 13 | ugl 49E09 | (myhkgiay) 156400 | (mghkgiday)" 7.3EL 49E08 | (mgkgiday) S0E04 | (mghg/day) 000016
Exp_ Route Total 73Ed 000016
Dermal [Arsenic | IEE T 14EDS | (mgkgiay) | 15640 | (mokkiay TE 14E08 | (mgkg/day) | 30E04 | (mghkoiday) 0.000047
Exp_Route Total 0000047
Exposure Point Total 00021
Exposure Medium Total 00021
Medium Total 00021
[Sedment Sedqment Thermitient Siteam Tgeston  |Arsenc 3 ) TOEGS | (rgkamay | TEER0 | (mokgay | ZEEQT | (mokgday ]| SOE0Z ] (mokgoay) 002
Chromium 39 mgky BOED7 | (mgkoiday) | S0E01 | (mokgiday’ 10806 | (mokgiay) | 30803 | (mokgiday) 0.00035
Cobat 189 myky 14E07 | (mokgitay) NA (mokafday S0E07 | (mgkgiay) | 30E04 | (mokgiday) 00017
iron 46700 | mgkg IBE08 | (mykoiay) NA (mokaday” 12603 | (mgkgiay | 70E01 | (mokgiday) 00018
Exp Route Total 0 0046
Demal  [Asenic 53 kg TOED | (mgkolay | 1EEW0 | (mokgiday T7E07 | (mokg/day | 30E04 | (mgkgiday) 000058
Chromium 39 moky S4E08 | (mokoiay) | 206401 | (mokgiay’ 15607 | (mokgiay) | 75605 | (mokgday) 00020
Cobalt 189 kg 20608 | (mokofay) NA (mkgiday 71808 | (mokgday | 30E04 | (mokgisay) 000024
iron 46700 | mgkg S0E05 | (mykoiay) NA (mkgiday 18604 | (mokyday | 70E01 | (mokgisay) 00025
Exp_Route Total 0030
Exposure Poin Total T 0078
Exposure Medium Total T 0076
Medium Toal T 0076
[Bediment [Sediment Perkiomen Creek Ingestion__[Chromium [ 448 | mokg BBE07__ | (mgkyiday | 50E01 | (mykgiday - 12606 | (mokg/day | 30E03 | (mghkg/day) 00040
Exp_Route Total 4ED 00040
Dermal __|Chromium | IZE T 9BE0E | (mokgay) | 20EM1 | (mykgiday” 9 17607 | (mokgiday | 75E05 | (mukgiday) 0022
Exp_Route Total T9E06 0022
Exposure Point Total 23E 0026
Exposure Medium Total 2360 00020
Medium Total 23E06 00026
Receptor Risk Total - Subsurface Soil and Intermittent Strearn | 29E-06 Receptor Hl Total- Subsurface Soil and Intermitent Stream 0,053
o ceplor Risk Tolal _Subsurtace Sol and Perkiomen Creek | 3E06 Receptor I Total - Subsurface Soil and Perkiomen Creek 001
Notes
- Mutagenic chenicals were evaluated in accordance with USEPAT for Assessing Suscep Early-Life Exposure to Carcinagens (2005)



[Scenario Timeframe: Future
[Receptor Population: Recreational User
[Receptor Age: Lifelong (Child and Adul)

TABLE7.11.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Value Units
[Subsutace Sai [Subsurtace Sol Baghurst Drive Site Tngestion _[Alurminum 26200 | moky SEEDE | (mokgiay A (mokgiday -
Avsenic 5 myky 29607 | (mgkoiay) | 18EH0 | (mokgiay' | 43807
Chromium a kg 3IE06 | (mokoday) | S0EO1 | (mokgray! | 15E06
Cobat 04 myky 28607 | (mykotay) NA (myfkgiday -
Copper 915 myky 12605 | (mhkgiday) NA (mfkgiday -
Iron 37600 | mghkg SIED4 | (mokofday) NA (mkgiday
Manganese 807 myky 1IEDS | (mokgiday) NA (mfkgiday! -
Thalium 05 | mokg 74809 | (mokoray NA (mykgiday -
Vanadium 723 myky 980 | (mykeray A (my/kgiday”
Exp_Route Total
Dermal [Auminum 26200 | mokg BIEDE | (mohgiay) A (mokgiday
Arsenic 5 maky 19808 | (motgiday | 158400 | (mgmgiay’
Chromium a1 mokg 3BE08 | (mohgiay | 208401 | (mokgiday!
Cobat 04 mgky 37609 | (myhkoday) NA (mokgfay!
Copper 915 mgky 17607 (mo/kgiiay) NA (moskgiday)”
Iron 37600 mg/kg BIE0B (mg/kgitay) NA (mg/kgiday)’
Manganese 807 myky 15607 | (mokgitay) NA (mokafday
Thallur 0548 | mokg 10E10 | (mokgiday) NA (mofkgiday
[Vanadiom 723 myky 13E08 | (mokghtay) NA (mykgday”
Exp Route Total
Exposure Point Total
Exposure Mediur Total
|air Baghurst Drive Site Inhalation  |Aluminum B7EOB mg/m® B.7E-09 (mgim’) NA (vgim’y’
[Arsenic 11ED8 | mym® B4E-12 (myim’) 43603 (ughn’y!
Chromium 13608 mg/m® 26E-11 (mgim®) B4E02 (ugim’y?!
Cobalt B3E09 mg/m® 4BE12 (mgim®) 90E03 (ugim®)*
Copper 28E07 mg/m® 22610 (mgim®) NA (ughm®y*
Iron 12E05 mg/m* 8.9E-09 (mg#m®) NA (ugim’y’
Manganese 25607 mg/m® 1.9E-10 (mgim®) NA (ugim®y’!
Thalium 17610 | mgm® 13613 (mgm’) NA (ughn’y’"
Vanadium 22608 | mym’ 17611 (mg#r) NA (g’
Exp_Route Total T
Exposure Point Total T
Exposure Medium Total T
Medium Total T
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ SBEDT | (mokgday | B7E03 | (mokgday x
Die!din 0072 gl 12609 | (motgay) | 168401 | (mykgmay? | 20808
Heptachior Epoxide 0037 gl B3E10 | (mohgday | 91E400 | (mokgay! | 57E08
Avsenic 102 gl 17607 | (mohgiday) 156400 | (mokgilay! | 26807
Chromium 159 gl 15607 | (myhghay) | S0EO1 | (mokgiay' | 73E08
Manganese 1970 ugl 40E05 | (mykomay NA (mkgiday -
Exp_Route Total S6E07
Demmal  |1.1-Dichloroethane. 24 g/ FEED | (mohglay | G7E03 | (mokgday’ | 20608
Die din 072 gl 24808 | (mgkgtlay) | 1BEN1 | (mokgiay' | 38E07
Heptachior Epoxide 0037 gl 83809 | (mohkgiay | 91E400 | (mokgmay! | 75E08
Avsenic 102 gl 16508 | (momgiay | 158400 | (mykomay! | 26608
Chromium 159 uglL 19808 | (momgiay | 208401 | (mykgmay? | 37E07
anganese 1970 uglL 37606 | (mykanay NA (mgkgfay! :

Exp. Route Total

Exposure Point Total

Exposure Medium Total

‘Medium Total




[Scenario Timeframe: Future

[Receptor Population: Recreational User
[Receptor Age: Lifelong (Child and Adul)

TABLE7.11.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE2 OF 2

Medium Exposure Medium Exposure Point Exposure Route Chemical of ERC Cancer Risk Calculations Non Cancer Hazard Calculations
Potetial Concerm Valie Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaie | Uniis Vae | Unis Value Units Vae | Uni
[Surface Water [Surface Water Perkiomen Creek Ingestion | Arsenic 13 | ul 22608 | (mokgliay) 156400 | (mghkgiday)" X |
Exp_ Route Total T
Dermal | Arsenic | IEE T 22608 | (mokoay) | 156400 | (mokgiday 2 |
Exp_Route Total T
Exposure Point Total
Exposure Medium Total
‘Medium Total
[Sediment [Sediment Intermittent Stream Ingestion [Arsenic 153 mgikg 17607 (moskaiday) 1.5E400 (mgkgiday)
Chromium 39 mafky 336 | (mgkoiay) | SO0E0T | (mokgiday’
Cobat 189 myky IEED | (mykomay) NA (mokafday
iron 46700 | mgkg SEEDS | (mykoay) NA (mokaday”
Exp Route Total
Dermal [Arsenic 163 mg/kg 55608 (moskaiday) 1.5E400 (moskgiday) "
Chromium 39 moky 12807 | (modgiday | 208401 | (momgay”
Cobat 189 myky 2308 | (mokoiay) NA (mkgiday
Iron 46700 kg 56605 (mofkgiday) NA (mofkgiday) "
Exp_Route Total I
Exposure Poin Total T
Exposure Medium Total T
Medium Toal T
[Bediment [Sediment Perkiomen Creek Ingestion__[Chromium [ 448 | mokg 38606 | (mgkoMday | S0E01 | (mykgiday X |
Exp_Route Total I
Dermal | Chromium [ s | mokg TIE0 | (mgkgiay) | 20601 | (mokgiday z |
Exp_Route Total =
Exposure Point Total =
Exposure Medium Total =
Medium Total =3
Receplor Risk Total- Subsurface Soil and Intermittent Stream | 83E:06
o ceptor Risk Tolal _ Subsurtace Sol and Perkiomen Creek | 7 4E06
Notes

1~ Mutagenic chenicals were evaluated in accordance with USEPA

for Assessing

o

Early-Life Exposure to Carcinogens (2005).




[Scenario Timeframe: Future

[Receptor Population: Trespasser

[Receptor Age: Adolescent

TABLE7.12.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 2

Medim Exposure Medium Exposure Point Exposre Route Cherical of EPC Cancer Risk Calculations Non Cancer Hazard Calculations
Potential Concern Vale Units || Intake/Exposure Concentration CSF/Unit Risk Cancer Risk | Intake/Exposure Cancentration RIDIRTC Hazard Quotient
Vaine Units Value Units Value Units Vaiue Units
[Subsutace Sai [Subsurtace soil Baghurst Drive Site Tngestion _[Alurminum 26200 | moky TEE0s | (mykyiay) A (mokgiday = TIEDS | (mgkgiday | 1DERD | (mokgiday) To01T
Avsenic 5 myky 126807 | (mohgiay | 156400 | (mykomay? | 1807 86E07 | (mgkgiay) | 30E04 | (mokgiay) 00029
Chromium a kg 7IED | (mohoday) | S0EOD1 | (mokgray! | 3EED7 17606 | (ngkgiday | 30E03 | (mokgsday) 000055
Cobat 04 myky 12807 | (mokgitay) NA (mokgflay! = 83607 | (mgkgiay) | 30E04 | (mokgiay) 00028
Copper 915 myky 53E06 | (mykoday) NA (mykgfay! z 37605 | (mgkgiay) | 40E02 | (mokgiay) 000093
ion 37600 | mghkg 20804 | (mokoiday) NA (mkgiday 15603 | (ngkgtday | 70E01 | (mokosday) 00022
Manganese 807 myky 47606 | (mohgiday) NA (mokgfday! - 33605 | (mokgiay) | 24E02 | (mokgiday) 00014
Thalium 05 | mokg 32609 | (mokoray NA (mokgfday! . 22608 | (mokgiay) | 10E05 | (mokgay) 00022
Vanadium 723 myky 42807 | (mohgiday) A (my/kghay” = 29606 | (mokgiay | 50E03 | (mokgisay) 0.00059
Exp_Route Total 54ED7 0015
Dermal _ [Aluminum 26200 | mokg 19EG | (mykgiday) A (mokgiday - TAEDE | (mgkgiday) | TOEW0 | (mgkg/day) 0000034
Arsenic 5 maky 16508 | (momgay | 158400 | (mykgmay? | 28608 13807 | (mokgiday | 30804 | (mokgssay 000043
Chromium a1 mokg 21608 | (mohgiay | 208401 | (mokgray | 43E07 50808 | (mokgday | 75605 | (mokgisay) 0.00066
Cobat 04 molkg 3EE09 | (mokglday) NA (mokgfay! - 25608 | (mokg/day) [ 30E04 | (mghkgiday) 0000083
Copper 915 mgky 16807 | (mokgiday) NA (makgfday” - 11606 | (gkgiay) | 40E02 | (mokgiday) 0000028
Iron 37600 mg/kg B.5E-06 (mo/kgiday) NA (moskgiday) " 4BEDS (mgiko/day) 70801 (makg/day) 0.000085
Manganese 807 myky 14ED | (mokgitay) NA (mokafday 98607 | (mokgiay) | 96E04 | (mokoay) 00010
Thalium 0548 | mokg 9EEA1 (mykofiay) NA (mokgfday - 67610 | (mokgiay) | 10E05 | (mokgiday) 0.000067
Vanadium 723 myky 13E08 | (mokghtay) NA (mykgday” 88E08 | (mokgiay | 13E04 | (mohkgiay) 0.00068
Exp Route Total ]
Exposure Point Total 0018
Exposure Mediur Total 0018
JAir Baghurst Drive Site Inhalation | Aluminurm 67606 | mgm 570 (mgim) NA gy =~ 26E08 (mg/m’) 50E03 (myim) 00000052
[Arsenic 11ED8 | mym® 4TE12 (myim’) 43603 (ughm®y! 20611 33E11 (mafm®) 15E05 (/) 00000022
Chromium 13808 | mgim® 16E11 (i) 84E02 (ugiy! 14609 38EN (mg/my 10E04 (mgm) 000000038
Cobalt 63E09 | myim 27612 (i) 90E03 (ugim?)! 24E11 19E11 () 60E06 (mgi) 00000031
Copper 28E07 mg/m® 12610 (mgim®) NA (ugimy - 84E10 (mgfm) NA (mg/m’) -
Iron 12605 mg/m® 49609 (mgim®) NA (ugim’y! 35608 (mg/m®) NA (mg/m’) -
Manganese 25607 mgfm® 1.1E10 (mgim®) NA (ugm®y! 7AE10 (mg/m?) 50E05 (mg/m?) 0.000015
Thallum 17610 | mym® 72614 () NA (ugh}" - 50613 (mg/y NA (mgi) E
Vanadium 22608 | mym’ 95E-12 (mg#r) NA (ughny! 6BE-11 (mg/m) 1.0E04 (mgfm’) 000000065
Exp_Route Total T 0000025
Exposure Point Total T 0.000025
Exposure Medium Total T 0000025
Medium Total T 0018
[Surtace water [Surface Water Trtermitent Strearn Ingestion [1.1-Dichioroethane 24 [ TIEQ? | (mgkgiday | 57603 | (mokgiday' x 7BEDT | (mgkyiday | 20EDT | (mghkgigay | 000000
Die!din 02 gl IEE0 | (mgkotay) | 1BEN1 | (mokgiay' | 56ED9 24809 | (mokgiay) | 50E05 | (mohkosay) 0000049
He ptachior Eposide 0037 gl 18610 | (mgkyiday | 91E400 | (mokgiay’ | 16E09 13608 | (ngkgtday | 13605 | (mokgsday) 0000097
Avsenic 102 gl S0EB | (mykoay) 156400 | (mokgilay! | 74608 35607 | (mgkgiay) | 30E04 | (mokgiay) 00012
Chromium 159 gl 23608 | (mgkoilay) | S0EO1 | (mokgiay' | 12808 54808 | (mokgiay) | 30803 | (mokgiay) 0000018
Manganese 1970 ugl 9BEDE | (mykomay) NA (mykgfay" - 67605 | (mgkgiay) | 24E02 | (mghkgiay) 00028
Exp_Route Total S4E08 00041
Dermal |1.1-Dichioroethane, 24 g/ TBED? | (mghoMay) | G7E03 | (mgkgday’ |  10E08 T2EG6 | (mgkgiday | 20601 | (moke/day) | 00000062
Die din 072 gl 12608 | (mokghay) | 1BEN1 | (mokgiay' | 19807 84E08 | (mokgiay) | 50E05 | (mokgiay) o007
He ptachior Eposide 0037 gl 42609 | (mohgiay | 91E400 | (mokgmay! | 38E08 29608 | (mokgday | 13605 | (mkgiday) 00023
Avsenic 102 gl 8BED9 | (mgkgiay) | 15E400 | (mokgiay' | 1308 62608 | (mokgiay | 30E04 | (mokgiay) 000021
Chromium 159 uglL 83609 | (mgkotay | 20601 | (mokgiay' | 17807 19608 | (mokgiday | 75E05 | (mokgsday 000026
anganese 1970 uglL 17606 | (mohgiday) NA (my/kgiday” - 12605 | (mokgiday | 98E04 | (mokgrsay 012
Exp_Route Total 1L 7
Exposure Point Total OE T
Exposure Medium Total OE T
Medium Total O T




#BLET12.CTE
CALCULATION OF CHEMICAL GANCER RISKS AND NOM CANCER HAZARDS
CENTRAL TENDENGY EXPOSL

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PEHNSVLVANA
AGE 2 0F

cenario Tir Future

eceptar Populstion: Traspaseer

dar Age pedolescent

e tium Exposure Ha tium Exposire Paint Esposins Routa Chemical of Gance: Fisk alcuiaians NonC aneer Hazaid Calcoations
Fotenlial Concem Thiake/EvpoSIrE Concanirahion T iunt ek Tance Rior | ke mssue Conceniration RIDTRIC Trazad Guotent
Ve T m Uns “alia Tn RETT I
St S e g [Amre T | (vl | TSEA0 | (mokoar | GOEDE STEW | (okaday | G0EQR | mohmed | 00012
Chromium BBET (mopkg/iay) SOE01 | (mghgraay F4E07 BET5 fmahgtday | 30603 | (mokgitsy) 0053
Cobeh LET imetkgfiay) [ (kg fdan” 7EE07 (mghatday | 30E91 | (mahgisy ooas
iron 2760 (makgeay) A irngthgfiavi . 19803 gy | 70E01 | (mohgesy o0z
Exp_Rouns Total 42507 0 0070
Tormal [Arene 5} Tokg TOEGE | (mokgliay TEEAD | (mghglia® | 12508 B=0] rohgiiag | 30E02 | (mgkiiey) Do
Chiomium 33 oy 20606 | (mokgtiay | 20E00 | (gt a1E0 47208 (myhgiday | 75EQS | (mohuiay) 00mE3
Cobs 188 mohky 33608 (mukgléat [ (kg ar - (mohgrday | 3008 | (makgieay 0000076
on 46700 | oy SIE®E | (mghgtiay [ (ko 57E05 makgtday | 7OEON | (mykwiay 0 000081
= Roms Tetal [F= 00057
Eposne Pomt Tl — =0 o |
Exposure Me dum Toial EiEDT COCEC
WMegiam Totsl E4ED7 0 DCEC
Tota) of Racoptor Risks Acioss All Wedia | 23E.06 ot | of Receplor Haga s Across Al Media 0047

Hotes:
1 - Mutegenic chemizals were ualuated in accordance with USH

'3 Supglemental Guidance for Assessing Suscepi iy from Erly-Life Exnosurs to Carcinagens (2008)



TABLE 7.13.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
cenario Timeframe: Future
[Receptor Population: Of-Ste Residents
Receptor Age: Child
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts||_IntakefExposure Concentration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
Value Tnits Ve i [ vave | Uns | vaue | Unis |
Groundwater Groungwater Baghurst Drive Sie. Ingestion — [1,1,1-Trichlorosthane 085 ugll See Table 715 CTE for Cancer Risks. 84E-02 (mgikgiday) | 208400 | (malkgiday) 0042
1.1,2-Trichlorosthane 0476 gl 98608 rgkgiday | 40803 | (makaigay) 0.0024
1.1-Dichioroethane 198 gl 41803 (mgtkgiday) | 20801 | (mokgiday) 0020
1.1-Dishloroethens. 1231 gl 25602 (mgkgiday | 50802 | (mokaigay) 051
1.2-Dishloroethane. 123 gl 25605 (mgkgiday | 60803 | (mokoisay) 0.0042
2 Hexanone 12 gl 25604 (mgkgiday | 50803 | (mikaisay) LLI)
Benzene 0423 gl 87E-08 (ghgiiay | 40803 | @okaisay) 0.0022
Bromadichioromethane iR gl 23805 (gigday | 20802 | @nokgisay) 0.0011
Chioroform 265 gl 54805 (makgiday | 10802 | (maikaiday) 0.0054
sty tert-utyl ether 378 gl 78605 (mgfkgida) A (mhaiday) =
it sthylene chioride 108 g 22605 (mgtkgiday) | B0E-03 | (mamkgiday) 0.0037
Tetrachiorosthene 123 g 25605 (mokgiday | 60803 | (mokaigay) 0.0042
[rrichiorosthene (utagenic) 194 g 40804 (ki) A (mgikgiday) -
Trichioroethene (Nonmutageni) 194 gl 40804 (mgkgiday | 50804 | mokaisay) 080
vinylchieride 0853 gl 17605 (mgkgiday | 30803 | (mokoisay) 0.0058
1.4-Dioxane 744 g 15603 (mgkgiday | 30802 | (mokgisay) 0081
Divenzotamanthracene 0064 gl 13608 (mafkgiday) NA (mgaiday) -
Jatarin 0023 gl 47E07 (akgiaay | 30805 | @mokgisay) 0016
getaHC 00086 gl 18607 (motkgiday) | 80803 | (mamkgiday) 0.000022
pieisrin 00064 gl 13807 (mgtkgiday) | 50805 | (makgiday) 0.0028
J urinum 2089 gl 43802 (mgkgiday | 10E+00 | (mokaigay) 0043
ntimony 13 gl 27605 (mokgiday | 40806 | mokaigay) 0087
78 gl 16804 (mokaiday | 30804 | mokaisay) 053
cadmium 0433 g 9.0E-08 (mgkgiday | 50804 | mkoisay) 0o1g
chromium 133 gl 27604 (mgkgiday | 30803 | (kgisay) 0091
cobat 159 gl 33805 (gkgiday | 30804 | @nokaisay) o
cyanide 191 gl 39604 (ghgiday | 63804 | @mokgisay) 062
ron 2504 gl 51E02 (matkgiday) | 7001 | (mokgida) 0073
Loas 166 gl 34605 (mgkgtay) A (mgikgiday) =
i anganess a7 gL 20803 (mgtkgiday) | 24802 | (maikgiday) 0.083
icke! 234 gl 19804 (mgkgiday | 20802 | (moikaigay) 0.009
Thaium 0034 g 19608 (mgkgiday | 10805 | (mokaisay) 018
v anadium 404 gl 10504 (gkgiday | 50803 | (mokaisay 0.020
Exp_Route Total 34
Demal |1.1,1-Treniorostnane 4085 gl 18E-02 (mgfkgiday) | 20+00 | (mokgiday) 0.0090
1.1,2-Trchlorosthane 0476 gl 84E-07 (gkgiday | 40803 | @ykaisay) 0.00021
1.1-Dishloroethane 198 g 38E-04 (motkgiday) | 20801 | (mokgiday 0.0019
1.1-Dishioroethene 1231 gl 40E03 (ngkgiay | 50802 | @mokgisay) 0.080
1.2-Dichloroethane 123 gl 15608 (motkgiday) | 60803 | (makgiday 000024
2-Hexanone 12 gl 12605 (mgtkgiday) | 50803 | (maikaiday) 0.0024
Benzene 0423 gl 15608 (mgtkgiday) | 40803 | (makgiday) 000039
Bromadichioromethane 1 g 19608 (mgkgiday | 20802 | mokaisay) 0.00008¢
chioroform 285 gl 58E-08 (mgkaiday | 10802 | mokaigay) 000058
ety tert-butyt ether 379 gl 21608 (mgfkiday) N (mgikgiday) =
i thylene chioride 108 gl 98E-07 (mgkgiday | 60803 | (mokaisay) 000016
Tetrachiorosthene 123 gl 18E05 (ghkgiday | 60803 | (mukgisay) 0.0030
[rrichioroethene (utagenic) 194 gl 78E:05 (mafkgida) A (maikaiday) e
rrichioroethens (vonmutagenic) 194 gl 78E05 (motkaidey) | 50804 | (mokgida) 016
Jvinyichioride 0853 gl 16608 (motkgiday) | 30803 | (markgiday) 0.00053
1.4-Dioxane 744 gl B5E-08 (mgtkgiday) | 30802 | (makgiday) 000022
Dibenzo(aanthracene 0064 gl 0.0E+00 (ki) A (mgkgiday) =
Jtarin 0023 gl 0.0E+00 (mokgiday | 30805 | (mokaisay) =
setaBHC 00088 g 15607 (mgkgiday | 80803 | (mokaisay) 0.000018
pisisrin 00084 gl 2907 (mgkgiday | 50805 | mokgisay) 0.0058




TABLE T130TE
GCALGULATION OF CHEM IGAL CANGER RISKE AND NON CANGER HAZARDE
CENTRALTENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYEVILLE, MONTGOMERY COUNTY, PENNETLYANA

PABEZOF 2
S ervaro TimEfame F e
acestor P ooulstion: O1-6ils Residents
acentorApe: Chil
Wedum Eapuute Mesum Expos Frposute o Cnemieal or Fre Canter RBK Cakuiaons non-C g
Foteatial Concem Vo Uniz i Concanralon O e Cancen AR Coneerirain RIDRIC o G
EET T o |
Grounrraler Groungeter Baghurst Dive Sl 2 uminum 03 sl makaide) | 105000 | (mekaiean 00002
Jnimeny 13 sl ke | woe0s | (mekeian o022
Jurseric 78 gl wgkaitz) | aoene | (mokgeay 20078
o samium 0438 8 mokgids) | zse0s | (mokedsp o010
o nornm 123 L mokgids) | reeos | (mokosan 0036
Joouat 180 sl movatgas) | zoEos | (mokgan 00021
joranse 181 gl okatta) | wzE0r | (wkedan 0,003
Jron 2804 sl kgt | TOED (mpikghtan 0.00036
Lese 188 sl Ha (mglkaidan -
it sngianese ar L wsE0t | (mokaigan om0
rackel a3 L SUE0L | (mmkaiean 0.00024
Thatum noag gl 10E05 | (mokgssey o095
v snsaum 454 gL 13600 | (mokgssn 2 0030
Ep Foute ol (5]
Expocure Poi Tolal 7
Exgasure Nedhm T oisl X
Weaum Total
Tilal o R0 D107 F a5 ACrs A Wi 7

e
- Mutagenc evaluatsdin acc £ Tor Assessng S uscaptitiRy flam Esry-LFa Exposure 1o Carcnogens (2005)




TABLE 7.14.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
cenario Timeframe: Future
[Receptor Population: Of-Ste Residents
[Receptor Age adut
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts||_IntakefExposure Concentration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
Value Tnits Ve i [ vave | Uns | vaue | Unis |
Groundwater Groungwater Baghurst Drive Sie. Ingestion — [1,1,1-Trichlorosthane 085 ugll See Table 715 CTE for Cancer Risks. 39602 (mgikgiday) | 208400 | (malkgiday) 0020
1.1,2-Trichlorosthane 0476 gl 46E-08 rgkgiday | 40803 | (makaigay) 0.0011
1.1-Dichioroethane 198 gl 19603 (mgtkgiday) | 20801 | (mokgiday) 0.0095
1.1-Dishloroethens. 1231 gl 12602 (mgkgiday | 50802 | (mokaigay) 024
1.2-Dishloroethane. 123 gl 12605 (mgkgiday | 60803 | (mokoisay) 0.0020
2 Hexanone 12 gl 12604 (mgkgiday | 50803 | (mikaisay) 0023
Benzene 0423 gl 41808 (ghgiiay | 40803 | @okaisay) 0.0010
Bromadichioromethane iR gl 11E05 (gigday | 20802 | @nokgisay) 000053
Chioroform 265 gl 25605 (makgiday | 10802 | (maikaiday) 0.0025
sty tert-utyl ether 378 gl 36E05 (mgfkgida) A (mhaiday) =
it sthylene chioride 108 g 10805 (mgtkgiday) | B0E-03 | (mamkgiday) 0.0017
Tetrachiorosthene 123 g 12605 (mokgiday | 60803 | (mokaigay) 0.0020
[rrichiorosthene (utagenic) 194 g 19604 (ki) A (mgikgiday) -
Trichioroethene (Nonmutageni) 194 gl 19604 (mgkgiday | 50804 | mokaisay) 037
vinylchieride 0853 gl 82608 (mgkgiday | 30803 | (mokoisay) 0.0027
1.4-Dioxane 744 g 72804 (mgkgiday | 30802 | (mokgisay) 0024
Divenzotamanthracene 0064 gl 62607 (mafkgiday) NA (mgaiday) -
Jatarin 0023 gl 22807 (akgiaay | 30805 | @mokgisay) 0.0074
getaHC 00086 gl 83608 (motkgiday) | 80803 | (mamkgiday) 0.000010
pieisrin 00064 gl 6.2E-08 (mgtkgiday) | 50805 | (makgiday) 0.0012
J urinum 2089 gl 20802 (mgkgiday | 10E+00 | (mokaigay) 0020
ntimony 13 gl 13605 (mokgiday | 40806 | mokaigay) 03
. rsenic 78 gl 75E05 (mokaiday | 30804 | mokaisay) 025
cadmium 0433 g 42608 (mgkgiday | 50804 | mkoisay) 0.0084
chromium 133 gl 13604 (mgkgiday | 30803 | (kgisay) 0043
cobat 159 gl 15605 (gkgiday | 30804 | @nokaisay) 0051
cyanide 191 gl 18E-04 (ghgiday | 63804 | @mokgisay) 029
ron 2504 gl 24802 (matkgiday) | 7001 | (mokgida) 0,034
Loas 166 gl 16805 (mgkgtay) A (mgikgiday) =
i anganess o7 gl 83604 (mgtkgiday) | 24802 | (maikgiday) 0039
icke! 234 gl 8.0E-05 (mgkgiday | 20802 | (moikaigay) 0.0045
Thaium 0034 g 90807 (mgkgiday | 10805 | (mokaisay) 0000
v anadium 404 gl 48E05 (gkgiday | 50803 | (mokaisay 0.0095
Exp_Route Total 6
Demal |1.1,1-Treniorostnane 4085 gl 86E-03 (mgfkgiday) | 20+00 | (mokgiday) 0.0043
1.1,2-Trchlorosthane 0476 gl 40807 (gkgiday | 40803 | @ykaisay) 000010
1.1-Dishloroethane 198 g 18604 (motkgiday) | 20801 | (mokgiday 000089
1.1-Dishioroethene 1231 gl 19603 (ngkgiay | 50802 | @mokgisay) 0038
1.2-Dichloroethane 123 gl 69E-07 (motkgiday) | 60803 | (makgiday 000012
2-Hexanone 12 gl 57E08 (mgtkgiday) | 50803 | (maikaiday) 0.0011
Benzene 0423 gl T4E07 (mgtkgiday) | 40803 | (makgiday) 000018
Bromadichioromethane 1 g 80507 (mgkgiday | 20802 | mokaisay) 0.000045
chioroform 285 gl 28E-08 (mgkaiday | 10802 | mokaigay) 000028
ety tert-butyt ether 379 gl 10808 (mgfkiday) N (mgikgiday) =
i thylene chioride 108 gl 47807 (mgkgiday | 60803 | (mokaisay) 0.000078
Tetrachiorosthene 123 gl 8408 (ghkgiday | 60803 | (mukgisay) 0.0014
[rrichioroethene (utagenic) 194 gl 37605 (mafkgida) A (maikaiday) e
rrichioroethens (vonmutagenic) 194 gl 37E05 (motkaidey) | 50804 | (mokgida) 0074
Jvinyichioride 0853 gl 75607 (motkgiday) | 30803 | (markgiday) 0.00025
1.4-Dioxane 744 gl 31608 (mgtkgiday) | 30802 | (makgiday) 000010
Dibenzo(aanthracene 0064 gl 0.0E+00 (ki) A (mgkgiday) =
Jtarin 0023 gl 0.0E+00 (mokgiday | 30805 | (mokaisay) =
setaBHC 00088 g 73608 (mgkgiday | 80803 | (mokaisay) 00000082
pieiorin 00084 gl 14807 (mgkgiday | 50805 | (mokaisay) 0.0027
£ urminum 2088 g 82€-05 (motkgiday) | 108400 | (mokgiday) 0.000082
fantimony 13 gl 51E08 (ngkgiday | 60805 | (mokaisay) 000085
Jarsenic 78 gl 31E07 (okgaay | 30806 | @okgisay) 0.0010
Cadrmium 0439 ugt 17608 (rggiay | 25605 | mgkgisay) 0.00069




TABLE 7.14.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
e enaro Timetrame. Future
ecentor Popuation: Of-Ste Residents
recetor s ge: Adut
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Potential Cancern Vale | Unts || iniakesposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
e ] e [ vewe [ e | [ [ o Vaue Tt
Grouncwater Groundwater Baghurst Dive Ste Demal _ |chromium 133 [T TOE08 | (mokoisay | TSE05 | (nokgida) 0014
conat 159 ugt 25608 | (okgdan | 3006 | (mokgiap | oooooes
Cyanide 181 ugl. 75607 (mgikgiday) B.3E-04 (mgikgiday) 0.0012
ron 2504 ugL 9oE0s | (notoay | 7oE01 | (rokgisay) 0n0014
Lea0 166 gL 65e09 | (kg A (gt =
i anganese a1 gL 3se0s | angkousy | ose0s | (nokgism) 0.0040
Nickel 934 ug. TAE-08 (matkgiday) 8.0E-04 (mgikgiday) 0.000092
rhaium 0084 gt a7e09 | angguay | 1oe0s | (okgisay 000037
v anadum 494 ugt roe0r | nngoay | 1oeor | eomgoay 0.0015
E_Route Total 015
Expocure Port Tofal [
Eiposure Medum T ol T
|Air Baghurst Drive Site Inhalation [1.1,1-Trichloroethane 2.0E+00 ‘mgim® 1.3E+00 (mgir?) 5.0E+00 (mgfn) 0.26
1.1,2Trehiorosthane 20808 | mon? 15604 (i) 20604 (mgir?) 078
1.1-Diniorosthane 99E02 | mon? 63602 (i) A () -
1.1-Dicniorosthene 62601 | mon? 39601 (g 20801 (o) 20
1.2-Dichioroethane 62604 | mom? 39604 (i) 70803 (o) 0056
[2-Hexanone. 6.0E-03 mgim® 3.8E-03 (mgiry 3.06-02 (gl 013
penzene 21604 | monm? 14E04 (o) 30802 (g 0.0045
o romadichioramethane 5604 [ mon? 3sE.04 (g A (mgin?) -
Chioroform 13603 | momd® B5E-04 (i 98602 (min) 0.0087
M ethyl tert-butyl ether 1.9E-03 mgin?® 1.2E-03 (mginty 3.0E+00 (mgint®y 0.00040
M ethylene chioride 54E-04 mgin?® 3.5E-04 (mgirry 6.0E-01 (mgirr?) 0.00058
retachioroethens 62608 [ mon? 39604 (i) 10802 (moire) 0.0088
[Trichioroethene (utagenc) 97E03 | mgint B2E-03 (i NA (i) o
richioroetnene (Nonmutagent) | a7E-03 | g 62603 (o) 20803 (o) a1
vinyichiorige 43808 | mom? 27604 (o) 10801 (o) 0.0027
1.4-Dioxane 37602 | mom 24602 (o) 30802 gy 079
oibenzoa manthracens 00800 | mgin® 00E+00 (o) A (o) -
- 12605 | mon? 74508 (g A (mgin?) -
setaBHC 006400 | moin® 0.0E+00 (mghy A (i)
Dieldrin 0.0E+00 mgim® 0.0E+00 (mgiry NA (mgir?)
£ urinum 008400 | o 00E+00 (o) 50803 (o) -
fantimony 0.0E+00 |  mgin?® 00E+00 (i) NA (i) %
o rsenic 008400 | mgin?® 00E+00 (i) 15605 (o) -
cadmium 008400 | moin® 0.0E+00 (mgi?) 10605 (g =
[Chromium 0.0E+00 mgim® 0.0E+00 (mginy 1.0E-04 (gl &=
conat 0.08400 | mgm® 00E+00 (mgre®) 60E:05 () -
Cyanide. 9.6E-03 mgin® B.1E-03 (mgfny B.0E-04 (mym’) 7
ron 0.0E+00 mgin?® 0.0E+00 (mgfer) NA (mgrn®)
Lead 0.0E+00 mgim® 0.0E+00 (mgir) NA (mgir?)
v anganese 008400 | mgi? 00E 400 gy 50805 gy =
ickel 008400 | myi? 00E+00 (i) 90805 (o) -
rhaium 008400 | g 00E+00 (mgi?) A () -
v anagum 006400 | mgin® 00E+00 (o) 10804 (o) -
Exp. Route Total
Expusure Pom Tota!
Exposure Wedum Toal
Medum T otal
Tl of Reveptor Hazards A ross Al Wed
Notes:
1- Mutagenc n UsEPa! Guidance for Assessing Susceptbity fom Eary-Lte Exposure to Carchogens (2005).




TABLE 7.15.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
e enaro Timetrame. Future
e ceptor P opulston: Of-Ste Residents
recentor A ge: Llong (Chits and Aduly
Wedm Exposure Meaum Exposure Poit Exposure Route, Ghemical of O Gancer Risk Caloulaions Non-Cancer Hazard Calculations
Potential Cancern Vae Unis || _Intake/Exposure Goncentration CSFiUnt Risk Cancer Risk | IntakelExposure Concentraton RDRIC Hazard Quotient
T N TN T T o T
Sroundwater Grounowater Bagnurst Drve S Ingestion | 1.1.1-Trenlorogthane. 055 e G3E-03 | (malkgioay) N akgiiay)” - 5 Tables 7,13 CTE and 714 TE for Hazard Indices
1.1,2-Trinloroethane 0475 gL Ta07 | ongiey | 57802 | (mokgsmy' | 42608
1.1-Dichioroethane 198 gl ate0r | oty | s7E03 | nokgeay' | 17808
1.1-Dichiorosthens 1231 gl 19603 | (malkgiday) Na (ki) -
1.2-Diniorosthane 123 gl 19606 | (rokgiday | 9102 | (okggay’ | 1707
2 Hexanone 12 gl 19605 | (malkgiday) A (ki -
oenzene 0423 gl 65607 | Gromgitay | 55602 | (okgiday?' | 3sE-08
o romadichioromethane 11 gl 17606 | ooy | 62802 | okgsay? | 11E07
ohiorofom 265 o ate0s | ooy | 31E02 | nokgsay' | 13807
ety tert-buty etner 379 gl soE06 | (ongay | 18803 | mgkgap' | 11E-08
v ettytene chiorie 108 gl 57606 | ongay | 20803 | mkgan’ | 11808
retrachinoetnens 123 gl 19606 | rokgiay | 21803 | (mokgismy? | 4009
ricioroethene (Mutagenic) 194 gl 10e0t | oty | o3e03 | mokgay! | seE0r
rrchirosthene (Nonmutagenic) 194 gl 30805 | rokgidey | 37802 | (okgismy’ | 11E-06
vinyichioride 0853 gl 20805 | rokgitey | 72801 | (okgsay’ | 21608
1.4-Dioxane 44 g 12604 | romgitay | 10801 | okgdap’ | 12605
oibenzoa manthracene 0064 gl 34607 | rokgioay | 10£900 | okgay' | 34e-07
st 0023 ol ase08 | ooy | 176901 | okgay' | 1E07
staBrHc 00086 | gL 13808 | (o) | 638400 | (mokgomy! | 8.4E-08
oieicin 00064 | ol 90E09 | (ongmay | 1sEw01 | mgkgap' | 1eE07
Jaurminum 2089 ugl. 32603 (mgikgiday) NA (moikgiday)” =
Jantimony 13 gl 20E-08 (ma/kgiday) NA (moskgiday)’
o rsenic 8 gl 12605 | (rokgitay | 156400 | (okgisay’ | 18505
cadmium 0430 gl 65607 | (malkgiday) A (ki) -
chromium 133 gl 71605 | okgioey | soe0t | (okgsay’ | 3505
conat 159 gl 25608 | (maiaiday) NA (mgkgiday)’ -
cyands 1a1 o 30805 | (atkgisay) N (mgkgiday)’ -
ron 2504 o 30803 | (rorkgisay NA (mkgiday)’
Lead 168 gL 26E-08 (mgfkgiday) NA (moskgiday)’ %
anganese o7 gl 15804 | (maliaiday) Na (g’ -
icke! 934 ugl. 14E-05 (mgikgiday) NA (moskgiday)” 2
rhaium 0004 gl 156807 | (malkgiday) NA (ki)
v anagum 494 g TOE-08 | (malkgiday) e (kg
Exp_Route Totar (=
Dormal [1.1,1-Trchioraethane 085 [T TAE03 | (malkgidar) N ogkgitay)’ -
1.1,2Trchioroethane: 0476 gl 6eE-08 | (rokgiey | 57802 | (okgsay’ | 37E-08
1.1-Dihiorosthane 108 g 20605 | rokgitay) | 57603 | (okgrsay! | 1607
1.1-Dichiorosthens 1231 ugl 30804 | (magiday) NA (mkgidan’
1.2-Diniorosthane 123 gl 1eor | wongoay | e1e02 | mokosay [ 1
2-Hexanone 12 s 9.2E-07 (mgfkgiday) NA (moskgiday)’ -
erzene 0423 gl 12607 | wonomay | ssEo2 | kg’ | esE0
romoichioromethane 11 gl 1ag0r | oty | s2e02 | okgeay' | s9E-0
chioroform 265 gl a0 | ongiay | 31802 | okgsay | 14608
ety tert-buty etner 310 gl 16607 | romgitay | 18803 | (okgidap? | 2910
v etryiens chiorise 108 gl 26607 | (nokgioay | 20803 | (okgisay’ | s1E-t0
retachiroethens 123 gl 14606 | kg | 21803 | okgsay’ | 28600
Tichioroethene (Mutagenic) 194 o 20605 | (nokgioay | 93803 | (okgsay' | 19607
rrchoroethens (ronmutagen) 194 o 59606 | ooy | 37E02 | (okgeay' | 22807
vinyichioride 0853 g 26606 | ongay | 72801 | mgkeay' | 19808
1.4-Dioxane 744 gl a9e07 | rokgiay | 10801 | (mokgsmy? | 49508
Dibenzo(aanthracene 0064 gl 0.0E+00 (mg/kgiday) 1.0E+00 (moskgiday)’ &
20 0023 gl 00800 | (morkgay) | 17901 | (mokgidan®
etasrc 00085 | uoL 12608 | Gnokgiday) | 638+00 | (morkgiday”
oieicin o064 | uoL 2608 | (rogitay | 16€s01 | morkoiday”
£ uminum 2089 gl 14605 | (molgiday) NA (ki)
£ ntmony 13 gl 89809 | (malaiday) NA (ki
i rsenic 78 gl 53608 | (nokgiday | 156400 | otkoidan?
cagmium 0433 ugt 30809 | (mariday) A gz




TABLE 7.15.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
e enaro Timetrame. Future
e ceptor P opulston: Of-Ste Residents
recentor A ge: Llong (Chits and Aduly
Wedm Exposure Meaum Exposure Poit Exposure Route, Ghemical of O Gancer Risk Caloulaions Non-Cancer Hazard Calculations
Potential Cancern Vae Unts || intakerExposure Goncentration CSFiUnt Risk Cancer Risk | IntakelExposure Concentraton RDRIC Hazard Quotient
[ vawe | Unts | vawe | Ums | ERETTI I Vaue Units
Groundwater Groundvwater Baghurst Dive Site Dermal _ [chrombum 133 [T GOE0T | (ko) | 20E+01 | (mokaidan' | 19505
Cobat 159 gL 43E-09 (ma/kgiday) NA (matkaiday)” 2
Cyanide 194 gl 13607 (maikgiday) NA (moskgiday)’ =
iron 2504 uglL. 1.7E-05 (mgikgiday) NA (moskoiday)” e
166 gl 11E-08 | (makgiday) NA (ki)
i anganese a7 ugll 66607 | (malkgiday) NA (ki) -
hickel 934 gl 13608 | (mogiday) NA (oo’ -
rhaium 0004 gl 64810 | (maliaiday) NA (mgkgiday)’ -
v anadum 494 ug 34608 | (mofidey N (g’ -
Exp_Route Tolal =
Exposure ot T otal TTE-08
Exposure Medum Total TTE-0
[Air Baghurst Drve se Tnhaaton [1.1,1-T iehioroetnane 20600 | o TIE01 o) A Gy -
1.1,2-Triniorosthane 24604 | mgin® 15805 () 16605 (g 24807
1.1-Dichioroethane 99802 | moin? 63E-03 (mpi?) 16606 1.06-05
1.1-Dichioroethene 62601 | moim® 39E-02 (mgi?) Na -
1.2-Dichioroethane 62604 | moim® 39605 (mgi?) 26605 1.06-06
2 Hexanone 6003 | moim® 38E-04 (mgin?) Na -
Benzene 21604 | moim® 14605 (mgi?) 78606 11E-07
romaaichioromethane 55604 | moim® 35605 (mgiry 37605 13608
chioroform 13603 | momm?® 85605 (mgiry 23605 20606
ettt buty ether 19803 [ mon? 12608 (mi?) 26607 32608
v etryiens chiorice 54808 | moi? 54E05 (i) 10608 54810
retrachiooetnens 62604 | moin? 39E-05 (mgi?) 26807 1.06-08
Tricioroethene (Mutagenic) 97603 | mgin?® 98E-04 (mgi?) 10806 age07
Trchorosthens onmutagene) | 87603 | mgir? 62604 (mpi?) 31606 19606
vinyichioride 43804 | moim® 27605 (mgi?) 44806 12607
1.4-Dioxane 37602 | moim® 24803 (mgi?) 50806 12608
Dinenzoa,manthacene 00400 | mgm’ [ 00ee00 (mgin?) 60804 -
o 12605 | moim?® 74607 (mgir)y 49803
dotasHo 008400 | myr? [ 00Ee00 (mgiry 18803
pielgin 008400 | mon? [ 00Ee00 (mgir) 16603 -
£ urinum 00800 | mgr? [ 00ee00 (mgi?) Na -
oy 00400 | mgr® [ 0.0Ee00 (mgin?) Na -
o rsenic 00800 | mgr® [ 00ee00 (mpi?) 43803 -
cadmium 00400 | mgr® [ 00ee00 (mgi?) 18603
chromium 00400 | mgm’ [ 0oee00 (mgi?) 84802 -
conat 00400 | mgm’ [ 00ee00 (mgi?) 90803 -
oyanide 966-03 | moim?® B1E-04 (mgiry Na -
ron 008400 | mgm’ [ 00Ee00 (mgiry Na
Loaa 008400 | mgr? [ 0.0Ee00 (mgir) NA
itanganese 0.0E+00 | mgim? 0.0E+00 (Mg NA %
ickel 00800 | mgr® [ 00ee00 (mpi?) 26804 -
rhaium 00800 | mgr [ 0oEe00 (mpin?) Na -
v anadium 0.05400 | moir® 0.0E400 (i) Na (g <=
Exp_Route Total ~
Exposure PoN T oal ~
Exposure Meurm T ol .
Medum T otal ~
Total o Receptor Risks A cross Al M eda ,

Notes:
1+ Mutagenic n USEPA' Guidance for Assessing Susceptiilty from Ear-Lée Exposure to Carcnogens (2005).




TABLE 7.16.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 2
e enaro Timetrame. Future
Recentor Popuaton: Or-Site Resigent
Recetor A ge:_chis
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Pofential Concemn Vaie | Unts || nfakelExposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
Vaiue rits Vae Unts ERETTI I Vaue Tnits
[Susurace o Subsuriace sof Baghurst Drve Ste Tngestion [ I T Ses Table 718 CTE for Cancer Risks GOE0Z | (moRoGa) | TOETO0 | (rokgida) 0%
A rsenic 355 mylkg 7.36-05 (mgikgiday) 3.0E-04 (mgikgiday) 0.24
[Chromium 4 mylkg 1.4E-04 (mgikgiday) 3.0E-03 (mgikgiday) 0.047
Cobatt 204 mylkg T.0E-05 (mgikgiday) 3.0E-04 (mgikgiday) 023
[Copper 915 mylkg 31E-03 (mgikgiday) 4.0E-02 (mgikgiday) 0078
ron 37600 mylky 1.36-01 (mg/kgiday) 7.0€-01 (mgikgiday) 018
anganese 807 kg 20803 | (ramgay | 24802 | (rokgioay 011
rhaium 0sae | mog 19605 | anggway | 1oe0s | (okgioay 0.19
v anagim 13 | mokg 25604 | angwgay | soe0s | eokgiay 0049
E%. Route Total —
Demal [ 8200 | ok TIEDs | (mokguay | TOET00 | (rokgide) o0t
i rsenic s | mog a3g0s | momomay | aoE0e | (okgioay 0014
[Chromium 4 molkg 1.7E-06 (mgikgiday) 7.56-05 (mgikgiday) 0.022
Cobatt 204 mylkg 8.3E-07 (mgikgiday) 3.0E-04 (mgikgiday) 0.0028
[Copper 915 mylkg 37E-05 (mgikgiday) 4.0E-02 (mgikgiday) 0.00093
ron 37600 mylky 1.56-03 (mgikgiday) T.0E-01 (mgikgiday) 0.0022
Manganese 807 mylky 3.3E-05 (mg/kgiday) 9.6E-04 (mgikgiday) 0034
rhaium 0sas | mog 22608 | (ramouay | 1oe0s | (nokgiaay 0.0022
v anagum 13 | mokg 20608 | angmomay | 1oe0e | eomgiay 0023
x5, Route Total 010
Exposurs Pom Toral [
Expocure Wedum Toal 3
|Air Baghurst Drive Stte Inhalation A lurinum 8.7E-06 ‘mgim’ 56E-06 (mgir) 5.06-03 (mgin) 0.0011
i rsenic 11608 [ mon? T0E08 (mgi?) 15605 (o) 000047
chromium 13608 | mom? 81E08 (i) 10804 (gt 0.000081
conat 63609 [ mon? 40808 (i) 60806 (o) 000087
Copper 28E-07 mgim® 1.86-07 gy NA (mgfn®) -
Iron 1.2E-05 mgim® 7.5E-06 (mginy NA (/) -
M anganese 25607 | moid® 16E-07 ) 5.06-05 (i) 0.0032
[Thalium 1.7E-10 mgin® 11E-10 (mgfn®y NA (mym’) -
Jvanadium 22608 | moid 1.4E:08 (g 1.06-04 (min) 0.00014
E%. Route Total To0e7
Expocurs Por ol To0e7
Expocure Wedum Total D057
Medum Totar [
Sroumavater Groundwater Baghurst Dive Ste Tngestion 1.1, 1-Trehlorosthane w06 s B4E02 | (rakoa) | 20500 | (rakgida) 0082
1.1,2Trhioroethane: 0476 ugL 9sE08 | (mowomay | a0E03 | (okgisay 0.0024
1.1-Dichloroethane. 198 ugl. 41E-03 (mgikgiday) 2.06-01 (mgikgiday) 0.020
1,1-Dichloroethene 1231 ugl 25E-02 (mgikgiday) 5.0E-02 (mgikgiday) 051
1.2-Dichioroethane 123 gL 25805 | (romoay | eoE03 | (mokgiay) 0.0042
2-Hexanone 12 ugl. 25E-04 (mg/kgiday) 5.0E-03 (mgikgiday) 0.049
penzene 0423 gt e7e0s | (ngkguay | 40e03 | (nokgiay) 0.0022
o romaichioromethane 1 ugt 20805 | angmonay | 20802 | (nokgioay) 0.0011
chioroform 285 ug seg0s | noguay | 10e02 | (nokgioay 0.0054
M ethyl tert-butyl ether 379 ugl. 7.8E-05 (mg/kgiday) NA (mgikgiday) -
v tytene chioride 108 gt 22605 | (momoay | soe0z | (okgioay 0.0037
retrachinoetnens 123 ugt 25805 | momomay | soE0z | (rokgiay 0.0042
| Trichioroethene (Mutagenic) 194 ugl. 4.0E-04 (mgikgiday) NA (mgfkgiday) o
| Tric hioroethene (Nonmutagenic) 194 ugl 4.0E-04 (mgikgiday) 5.0E-04 (mofkgiday) 0.80
vinyichiorige: 0883 gL 17605 | aromoay | 30£03 | (rokgisay) 0.0058
1,4-Dioxane 744 ugl. 1.56-03 (mg/kgiday) 3.08-02 (mgikgiday) 0.051
Dibenzo(a hanthracene. 0.064 ugl. 1.36-06 (mg/kgiday) NA (mgikgiday) -
2 iarn 0023 gL areor | okgda | 005 | (nokgiay 0016
staBHc oooes | ugl o607 | (okgewy | 80803 | crokgay | ooooozz
oisicin 00064 | g 1ae0r | ngwguay | soeos | eokgiay 0.0025




TABLE 7.16.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2
scenario Timeframe: F uture
[Receptor Population: On-Site Resident
Receptor Age: Child
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts || Intake/Exposure Conceniration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
[ vawe | Ume | vawe | Uns | [ T o Vel Units
oroundwater Groundwater Baghurst Drive Site Ingestion  [Aluminum 2089 gl 43602 (mgkgiday | 108400 | (makaiday) 0043
Jantimony 13 gl 27605 (mgkaiday | 4006 | maikaiday) 0087
. rsenic 78 gl 16804 (mokaiday | 30804 | (mokaisay) 053
cadmium 0433 gl 8.0E-08 (mokaiday | 50804 | moikaisay) 0ot8
chromium 133 g 27604 (mgkaiday | 30803 | (mokgisay) LL:]
cobat 159 g 33605 (mgkgiday | 30804 | mokoisay) o
cyanide 191 gl 39804 (mgkgiday | 63804 | @mokgisay) 0.62
ron 2504 gl 51E02 (motkgiday) | 70801 | (mokgiday) 0073
Loas 166 gl 34E05 (makgiday) NA (mahaiday) =
i anganese 97 gl 20603 (motkgiday) | 24802 | (maikgiday) 0083
ricket 934 gl 19804 (mgtkgiday) | 20802 | (makgiday 0.0095
Thaium 0094 gL 19608 (mgtkgiday | 10805 | (mankgiday) 019
v anadium 494 gl 1.0E-04 (rgkgiday | 50803 | (mokaisay 0.020
Exp. Route Total 34
Demal 1.1, Treniorosthane 4085 uglL 18E-02 (mgfkgiday) | 20400 | (mokgiday) 0.0090
1.1,2-Trchlorosthane 0476 g 84E07 (mgkgiday | 40803 | (moikaisay) 000021
1.1-Dishloroethane. 198 g 38E-04 (motkgiday) | 20801 | (momkgiday) 0.0019
1.1-Dishloroethene 1231 gl 40803 (ggiday | 50802 | mykaisay) 0,080
1.2-Dishloroethane 123 gl 15608 (gkgiay) | 60803 | @mokgisay) 000024
2 Hexanone 12 gl 12605 (gkgay | 50803 | @mokgisay) 0.0024
Benzene 0423 gl 15608 (makgiday | 40803 | (maikaiday) 0.00039
Bromadichioromethane " gl 19608 (mgtkgiday | 20802 | (mankgiday 0.000094
chioroform 285 gl 58E-08 (mgtkgiday) | 10802 | (mankgiday) 000058
sty tert buiyt ether 379 gl 21608 (ki) NA (mgikgiday) =
i thylene chioride 108 gl 98E-07 (mokgiday | 60803 | (mokaisay) 000016
Tetrachiorosthen 123 gl 18E-05 (mgkgiday | 60803 | (mkgisay) 0.0030
Odutagenic) 194 gl 78E05 (mgfkgida) NA (mgikaiday) &
Trichioroethens (Nonmutageni) 194 g 78E05 (ghgiday | 50804 | @mokaisay) 0is
vinyichioride 0853 gl 1608 (gkgiday | 30803 | @nokgisay) 000053
1.4-Dioxane 44 gl 65608 (makgiday | 30802 | (makaiday) 000022
Divenzotamanthracene 0064 g 0.0E+00 (mgtkgida) NA (mkoiday) -
Jatarin 0023 gl 0.0E+00 (mgtkgiday) | 30805 | (mankgiday) -
setaHC 00086 gl 15607 (mgkgiday | 80803 | (mokaisay) 0.000018
pieisrin 00084 gl 29607 (mokaiday | 50805 | mokaigay) 0.0058
£ urminum 2088 g 21804 (motkgiday) | 1.08+00 | (momkgiday) 000021
ntimony 13 gl 13807 (mgkgiday | 60805 | (mykaisay) 0.0022
. rsenic 78 gl 79807 (ghgiday | 30804 | @nokgisay) 0.0026
cadmium 0439 gl 44E08 (gkgiday | 25805 | @nokaisay) 0.0018
chromium 133 gl 27608 (gkgazy | 75805 | @mokgisay) 0,03
cobat 159 gl 64E:08 (makgiday | 30804 | (maikaiday) 000021
Cyanide 191 gl 19808 (mgkgiday | 6304 | (makaiday) 0.0031
ron 2504 gl 25604 (mgtkgiday) | 70801 | (maikgiday) 000036
Loan 186 gl 17608 (ki) NA (mgikgiday) =
i anganese o7 g 98E-08 (mgkaiday | 96e-04 | moikaisay) LI
icke! 234 gl 19607 (mgkgiday | 80804 | (mokaisay) 000024
Thaiium 0084 gl 95E-09 (mghgiday | 10805 | (okgisay) 000095
v anadium 404 g 50E-07 ooz | 13804 | @nokgisay 0.0038
Exp. Route Total 032
[ Svoure pant Tott
Exposure Mediurm Tofal
Wedum Total
Tolal of Receplor Hazards Across All Media

Notes.
1- Mutagenic n us Guidance for Assessing Suscep Lt Exposure to




TABLE 7.17.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 3
e enaro Timetrame. Future
ecentor Popuation: Or-Site Resisents
recetor s ge: Adut
Wedm Exposure Madum Exposure Pant Exposure Kot Chemia of S Cancer Risk Cakuations Non-Gancer Hazard Calculalions
Pofential Concemn Vaie | Unts || nfakelExposure Concentration CSFiUNE Risk Cancer Rk | _ntakalExposure Concentraton RIDIRIC Hazard Quatent
Vaiue rits Vae Unts ERETTI I Vaue Tnits
[Susurace o Subsuriace sof Baghurst Drve Ste Tngestion [ I T Ses Table 718 CTE for Cancer Risks GOE03 | (moRoa) | TOETO0 | (nokgida) 00068
A rsenic 355 mylkg 5.1E-06 (mgikgiday) 3.0E-04 (mgikgiday) 0.017
[Chromium 4 mylkg 8.9E-06 (mgikgiday) 3.0E-03 (mgikgiday) 0.0033
Cobatt 204 mylkg 4.9E-06 (mgikgiday) 3.0E-04 (mgikgiday) 0016
[Copper 915 mylkg 22E-04 (mgikgiday) 4.0E-02 (mgikgiday) 0.0055
ron 37600 mylky 8.0E-03 (mg/kgiday) 7.0€-01 (mgikgiday) 0013
anganese 807 kg 1oe0s | gngnguay | 24802 | (nokgoay 0.0081
rhaium 0sae | mog 19807 | anmgway | 1oe0s | (okgioay 0013
v anagim 13 | mokg 17605 | ngwgay | soe0s | eokgiay 0.0035
E%. Route Total [
Dermal A urinum 28200 myikg 1.4E-04 (maikgiday) 1.0E+00 (mgikgiday) 0.00014
i rsenic 35 | mokg 51607 | mokomay | aoE0e | (okgioay 0.0017
chromium a kg 20607 | (mokoiday | 7SE0S | (mokgiday 0.0028
Cobatt 204 mylkg 8.9E-08 (mgikgiday) 3.0E-04 (mgikgiday) 0.00033
[Copper 915 mylkg 4.4E-06 (mgikgiday) 4.0E-02 (mgikgiday) 0.00011
ron 37600 mylky 1.8E-04 (mgikgiday) T.0E-01 (mgikgiday) 0.00026
Manganese 807 mylky 3.9E-08 (mg/kgiday) 9.6E-04 (mgikgiday) 0.0041
rhaium 0sas | mog 26809 | (ramouay | 1oe0s | (nokgiaay 000026
v anagum 13 | mokg 3se0r | angwoway | 1se0e | eowgiay 0.0027
x5, Route Total 0012
Exposurs Pom Toral [
Expocure Wedum Toal [
|Air Baghurst Drive Stte Inhalation A lurinum 8.7E-06 ‘mgim’ 56E-06 (mgir) 5.06-03 (mgin) 0.0011
i rsenic 11608 [ mon? T0E08 (mgi?) 15605 (o) 000047
chromium 13608 | mom? 81E08 (i) 10804 (gt 0.000081
conat 63609 [ mon? 40808 (i) 60806 (o) 000087
Copper 28E-07 mgim® 1.86-07 gy NA (mgfn®) -
Iron 1.2E-05 mgim® 7.5E-06 (mginy NA (/) -
M anganese 25607 | moid® 16E-07 ) 5.06-05 (i) 0.0032
[Thalium 1.7E-10 mgin® 11E-10 (mgfn®y NA (mym’) -
Jvanadium 22608 | moid 1.4E:08 (g 1.06-04 (min) 0.00014
E%. Route Total To0e7
Expocurs Por ol To0e7
Expocure Wedum Total D057
Medum Totar o0
Sroumavater Groundwater Baghurst Dive Ste Tngestion 1.1, 1-Trehlorosthane w085 s 30607 | (rakoa) | 20500 | (akgida) 0020
1.1,2Trhioroethane: 0476 ugL asE0s | mowomay | aoe03 | (okgioay 0.0011
1.1-Dichioroethane 108 gt 19E03 | (mokoiday | 20601 | (mokgiday 0.0085
1,1-Dichloroethene 1231 ugl 1.26-02 (mgikgiday) 5.0E-02 (mgikgiday) 0.24
1.2-Dichioroethane 123 gL 12605 | (rotoay | eoE03 | (mokgiay) 0.0020
2-Hexanone 12 ugl. 1.2E-04 (mg/kgiday) 5.0E-03 (mgikgiday) 0023
penzene 0423 gt a1g0s | ngkguay | 40e03 | (nokgiay) o.0010
o romaichioromethane 1 ugt 11e0s | angkguay | 20802 | (okgioay 000053
chioroform 285 ug 25605 | (namgay | 10e02 | (nomgioay 0.0025
M ethyl tert-butyl ether 379 ugl. 36E-05 (mg/kgiday) NA (mgikgiday) -
v tytene chioride 108 gt 10605 | momgmay | soe0z | (rokgiay 00017
retrachinoetnens 123 ugt 12605 | momomay | soe0z | eokgia 0.0020
| Trichioroethene (Mutagenic) 194 ugl. 1.9E-04 (mgikgiday) NA (mgfkgiday) >
| Tric hioroethene (Nonmutagenic) 194 ugl 1.96-04 (mgikgiday) 5.0E-04 (mofkgiday) 037
vinyichiorige: 0883 gL 82608 | (rooumy | 30£03 | (rokgisay) 0.0027
1,4-Dioxane 744 ugl. T.26-04 (mg/kgiday) 3.08-02 (mgikgiday) 0.024
Dibenzo(a hanthracene. 0.064 ugl. 6.2E-07 (mg/kgiday) NA (mgikgiday) -
2 iarn 0023 gL 2007 | okgda | 005 | (nokgiay 0.0074
staBHc oooes | ugl 308 | (rokgdwy | 8003 | (rokguay | oooooto
oisicin 00064 | g 2608 | (ngkguay | soeos | eokgiuay 0.0012




TABLE 7.17.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 3
scenario Timeframe: F uture
[Receptor Population: On-Site Residents
[Receptor Age adut
Medum Exposure Meduum Exposure Point Exposure Route Chermical of EPC Cancer Risk Calculations Non-Cancer Hazard Caleulations
Potential Concem Vale Unts || Intake/Exposure Conceniration CEFUnE Risk Cancer Risk |_IntakelExposure Conceniraton RIDIRTC Hazard Guofient
[ vawe | Ume | vawe | Uns | [ T o Vel Units
oroundwater Groundwater Baghurst Drive Site Ingestion  [Aluminum 2089 gl 20802 (mgkgiday | 108400 | (makaiday) 0,020
Jantimony 13 g 13605 (mgkaiday | 4006 | maikaiday) 0031
. rsenic 78 gl T5E05 (mokaiday | 30804 | (mokaisay) 025
cadmium 0433 gl 42608 (mokaiday | 50804 | moikaisay) 0.0084
chromium 133 g 13604 (mgkaiday | 30803 | (mokgisay) 0043
cobat 159 g 15605 (mgkgiday | 30804 | mokoisay) 0051
cyanide 191 gl 18604 (mgkgiday | 63804 | @mokgisay) 028
ron 2504 gl 24802 (motkgiday) | 70801 | (mokgiday) 0034
Loas 166 gl 16E05 (makgiday) NA (mahaiday) =
i anganese a7 gl 93604 makgiday | 24802 | (aikaiday) 0038
ricket 934 gl 90605 (mgtkgiday) | 20802 | (makgiday 0.0045
Thaium 0094 gL 80507 (mgkgiday | 10805 | (mokaigay) 0000
v anadium 494 gl 48E05 (rgkgiday | 50803 | (mokaisay 0.0095
Exp. Route Total 5
Demal 1.1, Treniorosthane 4085 uglL 86E-03 (mgfkgiday) | 20400 | (mokgiday) 0.0063
1.1,2-Trchlorosthane 0476 g 40807 (mgkgiday | 40803 | (moikaisay) 000010
1.1-Dishloroethane. 198 g 18604 (motkgiday) | 20801 | (momkgiday) 000089
1.1-Dishloroethene 1231 gl 19603 (ggiday | 50802 | mykaisay) 003
1.2-Dishloroethane 123 gl 69E-07 (gkgiay) | 60803 | @mokgisay) 000012
2 Hexanone 12 gl 57608 (gkgay | 50803 | @mokgisay) 0.0011
Benzene 0423 gl 74E07 (makgiday | 40803 | (maikaiday) 000018
Bromadichioromethane " g 80507 (mgtkgiday | 20802 | (mankgiday 0.000045
chioroform 285 gl 28E-08 (mgtkgiday) | 10802 | (mankgiday) 000028
sty tert buiyt ether 379 gl 10808 (ki) NA (mgikgiday) =
i thylene chioride 108 gl 47807 (mokgiday | 60803 | (mokaisay) 0.000078
Tetrachiorosthen 123 gl 84E-08 (mgkgiday | 60803 | (mkgisay) 0.0014
(utagenic) 194 g 37605 (mgfkgida) NA (mgikaiday) -
Trichioroethens (Nonmutageni) 194 g 37E05 (ghgiday | 50804 | @mokaisay) 0074
vinyichioride 0853 gl 75807 (gkgiday | 30803 | @nokgisay) 000025
1.4-Dioxane 44 gl 31E08 (makgiday | 30802 | (makaiday) 000010
Divenzotamanthracene 0064 g 0.0E+00 (mgtkgida) NA (mkoiday) -
Jatarin 0023 gl 0.0E+00 (mgtkgiday) | 30805 | (mankgiday) =
setaHC 00086 gl 73608 (mgkgiday | 80803 | (mokaisay) 00000082
pieisrin 00084 gl 14807 (mokaiday | 50805 | mokaigay) 0.0027
£ urminum 2088 g 82E-05 (motkgiday) | 1.08+00 | (momkgiday) 0000082
ntimony 13 gl 51E08 (mgkgiday | 60805 | (mykaisay) 000085
. rsenic 78 gl 31807 (ghgiday | 30804 | @nokgisay) 0.0010
cadmium 0439 gl 17608 (gkgiday | 25805 | @nokaisay) 000089
chromium 133 gl 10808 (gkgazy | 75805 | @mokgisay) 0014
cobat 159 gl 25808 (makgiday | 30804 | (maikaiday) 0.000083
Cyanide 191 gl 75607 (mgkgiday | 6304 | (makaiday) 0.0012
ron 2504 gl 89E-05 (mgtkgiday) | 70801 | (maikgiday) 000014
Loan 186 gl 65608 (ki) NA (mgikgiday) =
i anganese o7 g 38E-08 (mgkaiday | 96e-04 | moikaisay) 0.0040
icke! 234 gl T4E08 (mgkgiday | 80804 | (mokaisay) 0.000092
Thaiium 0084 gl 37608 (mghgiday | 10805 | (okgisay) 000037
v anadium 404 g 19€-07 ooz | 13804 | @nokgisay 0.0015
Exp. Route Total 015
[ Svoure pant Tott Kl
Exposure Mediurm Tofal T




TABLE 7.17.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE3 0F 3

cenario Timetrame. Future

eceptor Popuaton: On-site Resdents

receptorageaaut

Wedum Exposure Medum Exposurs Pomt Exposure Raute Chemcal of e Cancer Risk Cakuations Non-ancer Hazard Gacuations
Pofential Concemn Vale | Unts || iniakesposure Concentration CSFIUn Risk Gancer Rk | _IntakelExposure Concentraton RIDIRIC Hazard Guotent
[ vawe | Umts | vawe | Ums | Vale Uits Vaue Tnits

orounavater [air Baghurst Drve Sfe nhalation_[1.1,1-Trenloroethane. 206000 | mg T3E00 mgm) | 80500 | (o) 02
1.1,2:Trenioroethane 24604 | moi? 15804 (mgi?) 20600 (mgim?) 078
1.1-Dchioroethans 99607 | mgim? 63802 (mgi?) A i) -
1.1-Dchiorosthens 62601 | mym? 3501 (mgi?) 20601 (o) 20
1.2-chiorosthane 62604 | mym? 39804 (mgi?) 70603 | momd) 0056
2-Hexanone 60E-03 | mym? 38E.03 (mgi?) 3602 | (momd) 013
enzens 21604 | mym? 14804 (g 30602 | (momd) 00045
romagichiorometnane 55E04 | mom? 35E.04 (g A (mgin?) -
eniorotom 13603 | mgm? B5E04 (g 9oe02 | (momd) 0.0087
v ety trt-outy ether 19803 | mo? 12603 g | 3000 | o) 000040
v ctytene chiorise 54804 | mon? 35804 (mgi?) 60E01 (mgim?) 000058
retachioraethens 62604 | mon? 39804 (mgi?) s0g02 | o) 0.0099
[ Trichioroethene (utagenic) 97E03 | mgin B2E-03 (i) A (i) 7
richioroethene (Nonmutagent) | a7E-03 | mgm 62603 (mgi?) 20603 | (moimd) 31
iy chiorse 43604 | my? 27604 (mg?) 10801 (mgin?) 00027
1.4-D0xane 37602 | mom? 24602 (g 30602 | momd) 07
oivenzo(a manthracene 008000 | my? 008400 (g A (mgin?) -
p i 12605 | mom? 7408 (g A (mgin?) -
cetag e 008400 | mgm? 00E+00 (g A (mgin)
Dietcrin 0.0E400 | mgin® 00E+00 (mgim?) A (moin) s
s uminum 008400 | mgi? 00E+00 (mgi?) 50803 | o) -
ntimony 0.0E+00 | mgin? 00E+00 (i) NA (i) =
o rsenic 008400 | mg? 008400 (mgi?) e -
caomium 008400 | my? 00E+00 (mgim?) 10605 | (morm) -
chromium 008400 | my? 00E+00 (mgi?) 10604 | (mormd) -
coat 008000 | myr? 00E+00 (g 60605 | (myid) -
oyanise 9603 | mgm? 61E03 (g 80804 (mgin?) L&
ron 008000 | mgm? 008400 (g A (mgin) -
Loas 008400 [ mgm? 00E+00 (g A i) -
v anganese 008400 | mgi? 00E+00 (mgi?) 50805 | o) -
icke! 008400 | mgi? 00E+00 (mgi?) 90805 | o) -
rntum 008400 | myi? 00E+00 (mgi?) A (i) -
anzdum 008:00 | mynr 00E-00 (mg?) 100t |y -

5y Route Toal
Exposure Por Total
[Evcoe oo Toa
Wedum ol
T otal of Recoplor Hazaris Across Al Meds

Notes.

1- Mutagenic n USEPA' Guidance for Assessing Susceptiiity from Ear-Lée Exposure to Carcnogens (2005).



TABLE 7.18.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE1 OF 3
e enaro Timetrame. Future
ecentor Popuation: Or-Site Resisents
ecentor  ge: Lrelong (Chid and Aduly
Wedm Exposure Madum Exposure Pant Exposure Kot Ghemical of O Gancer Risk Caloulaions Non-Gancer Hazard Calculalions
Potential Cancern Vae Unts || intakerExposure Goncentration CSFiUNE Risk Cancer Risk | IntakelExposure Concentraton TDIRIC Hazard Quatent
T N TN T T o i
[Susurace o Subsuriace sof Baghurst Drve Ste Tngestion [ 8200 | Ok EXER W) N kg’ - 5 Takies 716, CTE and 717 GTE for Hazard Indices
o rsenic 5 | mokg 26606 | onomay | 15Ew00 | amokgisan’ | 39806
chromium a mgikg 20805 | oty | soEot | nokgsay! | 14805
conat 04 | moikg 25806 | (ofkaday) A (ki) -
copper a1s mgikg 11E0r | (motkigay) NA (ki) -
ron 7600 | mgikg 4sE03 | (norkaisay) Na (ki -
anganese 807 gtk 9sE05 | (ofkaisay) NA (ki) -
rhaium 0548 | mokg 67608 | (norkisay) NA (mgkgiday)’
v anagim 13 | mong 8oE06 | (rokyigay) NA ok’ -
E%. Route Total TeE0s
Dermal [ urminum 28200 mafkg 4E-05 (myikgiday) NA (moikgiday)” &
s rsenic 35 mgfkg 17607 (ma/kgiday) 1.5E+00 (moskaiday)* 26€-07
chromium a mgikg saE0r | mongmay | 208401 | grokgsan’ | eeE0e
conat 04 | mokg 34808 | (motkagay) Na (ki -
copper 915 myky 15E-08 (mgkgiay) NA (mokiday)” =
ron 7600 | mgikg 62605 | (ofkaiday) Na (ko -
M anganese 807 gk 13806 | (otkaitay) A (ki) -
rhaium 054 | mgkg 90E10 | (ngtkaisay) NA (mgkgiday)’ -
v anagum 13 | mong 12607 | ngkgisay N (kg -
x5, Route Total TIE06
Exposurs Pom Toral =
Exposure Medum T ol 25605
o Baghurst Drve Sfe Thaaon - JRurmnom BIEE | mam T2E0T o) N oy B
rsenic 11608 [ mon? 91E10 (i) 43603 39809
chromium 13608 | mom? 28E-08 (mpi?) 84E02 23807
conat 63609 [ mon? 52610 (i) 90603 47609
copper 26607 | moi? 23608 (mgi?) Na
ron 12605 | mom? 98807 (mgi?) Na -
i anganese 25607 | moi? 21608 (mgi?) Na -
rhaium 17640 [ mon? 14E11 (mgir?)y Na -
vanadum 22608 | mon? 18600 (mgiry Na -
E%. Route Total ™
Expocurs Por ol -
Expocure Wedum Total X
Medum Totar ,
[Groundwater [Groundwater ‘Baghurst Drive S Ingestion [1.11-Trichloroethane. 4085 uglL 63E-03 (mgikgiday) NA (moikgiday)” #
1.1,2Trhioroethane: 0476 g rag0r | oonomay | s7E02 | mokgap' | s2608
1.1-Dichioroethane 108 gt 3108 | ooy | s7E03 | kg’ | 17E08
[1,1-Dichioroethene 1231 uglL. 19E-03 (mgikgiday) NA (moskoiday)” -
1.2-Dichioroethane 123 gL 19606 | rokgiay | 91802 | (okgsay’ | 17607
2 Hexanone 12 gt 19805 | (ofkaiday) A (ki) -
penzene 0423 gt 65607 | (nokgidey) | 55E02 | (okgsay’ | 36E-08
o romaichioromethane 1 ugt 17606 | okgiay | 62802 | (okgsay' | 11E-07
chioroform 285 gt ate0s | ookgiay | 31802 | okgsay?! | 13807
v ety tert-outy etner are ug soE06 | (ongoay | 18803 | mykgway' | 11E-08
hvetrytens chiorice 108 gt s7E06 | ooy | 20803 | kg’ | 11808
retrachinoetnens 123 g 19606 | onomay | 21803 | kg’ | s08-0
Trchorosthens (Mutagenic) 194 gL 10e0e | oty | 03e03 | nokoeay' | seE0r
rrchisrosthene (tonmutagenic) 194 gt 30805 | rokgiay | 37802 | (gkgsay’ | 1106
vinyichiorige: 0883 gL 20805 | (rokgitay | 72801 | (okgsay’ | 2105
1.4-Dioxane 704 gL 12604 | rogioay | 10801 | okgsay? | 12605
oibenzoa manthracene 0064 gt 3407 | rokgioay | 108900 | omkgsay? | a4e-07
2 iarn 0023 gt 3ee08 | okgiay | 176901 | okgsay | 1E-07
staBHc oooes | ugl 13608 | ooy | 63s00 | (okgay' | e4E-08
pieigin 00064 | g 90E09 | oy | 1sEs0r | mgkguapt | reeor




TABLE 7.18.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE2 OF 3
e enaro Timetrame. Future
e ceptor P opulaton: On-Site Residents
recentor A ge: Llong (Chits and Aduly
Wedm Exposure Meaum Exposure Poit Exposure Route, Ghemical of O Gancer Risk Caloulaions Non-Cancer Hazard Calculations
Potential Cancern Vae Unts || intakerExposure Goncentration CSFiUnt Risk Cancer Risk | IntakelExposure Concentraton RDRIC Hazard Quotient
[ vawe | Unts | vawe | Ums | ERETTI I Vaue Units
[Groundwater G roundwater Baghurst Drive Sie. Ingestion  [&rrinum 2089 gL 32603 (mg/kgiday) NA (moskgiday)’ -
jantimony 13 gL 20E-08 (ma/kgiday) NA (matkaiday)” 2
o rsenic 78 gl 12605 | oty [ 15Ew00 | nokgeay! | 18505
Cadmium 0433 uglL. BSE-07 (mgikgiday) NA (moskoiday)” -
chromium 133 gl 7105 | rokgiey | s0E0t | (mokgsmy’ | 35605
conat 150 ugll 25608 | (malkgiday) NA (ki) -
cyande 1a1 gl 30805 | (molkgiday) NA (oo’ -
ron 2504 gl 39803 | (maaiday) NA (mgkgiday)’ -
= 166 ugl 26608 | (malkgiday) NA (mokgidan)’
it anganese 97 gl 15604 (my/kgiday) NA (moskgiday)’
ickel 934 gL 14E-05 (my/kgiday) NA (moskgiday)” %
[Thatium 0.004 ugh 1.5E-07 (mgikgiday) NA (moikgiday)” =
Jv anadium 494 uglh. 7.6E-06 (mgikgiday) NA (moikgiday)” >
Exp_Route Total (=
Dermal |11, rehforaethane 085 [T THE03 | (malkgiday) 3 kg’ -
1.1,2Treioroethane: 0478 gl 64E-08 | (rokgiey | 57802 | (okgsmy' | 37609
1.1-Dichioroethane 128 gl 20805 | (rokgitey | 57803 | (okgisay’ | 16807
1.1-Diioroethene 1231 gl 30804 | (makatday) NA (ki) -
1.2-Diiorosthane 123 g 11607 | ooy | 91802 | okgsay? | 10808
2-Hexanone 12 o 92607 | (okgisay) N (mkgidan)’
Benzene 0423 gL 12607 (maikgiday) 55E-02 (mgkiday)” B.SE-09
eromaichioromethane 11 gl 14807 | rongiay | 62802 | (mokgomy? | 89508
onioroform 265 gl aigor | mongay | a1E02 | kg’ | 14808
ety tert-buty etner Ee gl 16E07 | oty [ 18803 | nokgeay! | 298410
b etrytens chiorse 108 gl 26607 | rokgitay | 20803 | (okgisay? | 51E-10
retrachinoethens 123 gl 14806 | ooty | 21803 | (okgisay’ | 28600
Otutagen) 194 ugll 20805 | (rokgiday | 93803 | (okgsay’ | 1907
rrchorosthens (ronmutagen) 194 g 5906 | (nokgiay | 37602 | (okgsay' | 22607
vinyichioride 0853 o 26606 | ooy | 72801 | okgsay? | 19608
1.4-Dioxane 704 o aok0r | ongoay | 10E0r | mokgay' | s9E0s
Dibenzoa manthracene 0.06¢ gl 0.0E+00 (my/kgiday) 1.0E+00 (moskgiday)’ -
fasarin 0023 gl 0.0E+00 (ma/kgiday) 1TE+01 (mgtiaiday)” 3
etagHc 00085 | oL 12608 | oty | 63Ew00 | mokgsay! | 74E-08
oieicin oooss | uoL 23608 | rogiday | 16es01 | (okgsmy’ | 35E-07
£ urinum 2089 gl 14605 | (malkgiday) Na (ki)
2 ntmony 13 gl 89E-08 | (maligiday) NA (ki -
i rsenic 78 gl 53608 | (mokgioay | 15€400 | okgrsay’ | 8.0E-08
Cadmium 0438 gl 30808 | (maigiday) NA (mgkgiday)’ -
chromium 123 o 66607 | (nokgiday | 208001 | okgsay? | 1305
Cobat 159 gL 43609 (myskgiday) NA (moskgiday)’ -
cyanide 191 gl 13807 | (okgitay Na (ngkgiaay’ -
iron 2504 uglL. 1.7E-05 (mgikgiday) NA (moikgiday)” -
=) 166 gl 11E08 | (malkgiday) Na (i’
b anganese a7 gl 66E-07 | (malkgiday) A (ki
ickel 934 gl 13808 | (malkgiday) A (ki) -
roaium 0004 gl 64610 | (molkgtday) NA (ki) -
v anagum 494 gl 34808 | (matigiday) N (g’ —
Exp_Route Total ToE-05
[ Svoure pant Tott TTE 0%
Exposure Medum T ol e




TABLE 7.18.0TE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
TRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE3 0F 3
cenario Timetrame. Future
eceptor Popuiation: On-Site Residents
[Receptor Age: Lielong (Child and Adult)
Wedum Exposurs Medum Exposure Pant Exposurs Route Chemia of e Cancer Risk Cakuations Non-Cancer Hazard Cacuations
Pofential Concemn Vale | Unts || iniakesposure Concentration CSFIUn Risk Cancer R | _intakelExposure Conceriraton RIDIRTC Hazard Quatent
[ vawe | Unts | vawe | Ums | [~ vawe | Unie | vawe | Unis_|
Grouncwater [air Baghurst Drve Sfe nhalation_[1.1,1-Trenloroethane. 206000 | mgm || 19E01 (i) NA gy B
1.1,2:Trchlorosthane 20808 [ mom? || 15605 (mim?) 16805 gy 24507
1. 1-Dichloroethane 90E02 [ mgm? || 63603 (i) 16608 (g 1.0-05
1.1-Dichioroethene B2E01 | moind 39602 (moi) N =5
1,2-Dichioroethane B2E04 | moid 39E-05 (moim?) 26E-05 1.06-08
2-Hexanone BOE03 | moi® 38604 (o NA z
Benzene 21804 | moid® 14E-05 (o 78E-08 11E-07
Bromadichioromethane 55604 | moid® 35E-05 (o 37605 1.36-06
Chioroform 13603 | mom?® B5E-05 (o 23605 20606
v ety trt-outy ether 19603 | mgm? || 12608 (o) 26807 3208
M ethylene chioride 54E-04 mgin?® 54E-05 (mgin) 1.0E-08 5.4E-10
retrachioroethens. 6IE04 | moind 39E-05 (mai) 26E-07 1.06-08
[ richioroethene (dutagenic) 97E03 | moind 98E04 (maiy 1.0E-06 9.8E-07
[ Trichioroethene (Nonmutagenic) 97€-03 | mgid® BIE04 (moim?) 21E-06 1.9€-08
Jvinyl chioride 43604 | moid® 27605 (o) 44E-06 12607
1,4-Dioxane 27602 | moid® 24E-03 (o 5.0E-06 12605
Dibenzota manthracene 0.0E+00 | moir® 0.0E+00 (o BOE-04 5
Jasarin 12605 | mond® 74E-07 (o 49803 36608
cetag e 008000 | mogn? | 00Ee00 (o) 18603
Dieldrin 0.0E+00 mgim® 0.0E+00 (mgim?) 46E-03 &
A urminum 0.0E+00 mgim® 0.0E+00 (mgin) NA -
e ntimony 0.0E+00 | moin? 0.0E+00 (ma) NA -
s rsenic 0.0E+00 | min? 0.0E+00 (mai?) 43603
Cadmium 008400 | mgin? 0.0E+00 (mofy 18603
chromium 008400 | mir® 0.0E+00 (moim?y B4E-02 =
Cobat 0.0E+00 | mim® 0.0E+00 (o 9.0E-03 -
cyanide 96603 | moi® BAE-04 ) NA =
ron 008000 | mgn? | 00Ee00 (i) NA
Lead 0.0E+00 mgim® 0.0E+00 (mgi?) NA
1 anganese 008400 | moin 0.0E+00 (mai) NA -
ickel 0.0E+00 | moin? 0.0E+00 (ma) 26E-04 -
fThatium 0.0E+00 | moin 0.0E+00 (ma) NA (ughn’ <
v anadium 0.0E+00 mgim® 0.0E+00 (mgin) NA (gimy™ ==
Ex_Route Total -
Exposure Fam Toia X
Wedum ol -
T otalof Rereplor Flske AtTass Al W od ,

Notes.

1- Mutagenic n USEPA' Guidance for Assessing Susceptiiity from Ear-Lée Exposure to Carcnogens (2005).



RAGS Part D Table 8

Calculation of Radiation Cancer Risks

No tables, Radiation cancer risks were not evaluated for the Baghurst Drive Site



RAGS Part D Table 9

Summary of Receptor Risks and Hazards for COPCs



LIST OF TABLES
RAGS PARTD TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

Table No.

9.1.RME
9.2.RME
9.3.RME
9.4 RME
9.5.RME
9.6.RME
9.7.RME
9.8 RME
9.9.RME
9.10.RME
9.11.RME
9.12.RME
9.13.RME
9.14.RME
9.15.RME
9.16.RME
9.17.RME
9.18.RME

9.1.CTE
9.2.CTE
9.3.CTE
9.4.CTE
9.5.CTE
9.6.CTE
9.7.CTE
9.8.CTE
9.9.CTE
9.10.CTE
9.11.CTE
9.12.CTE
9.13.CTE
9.14.CTE
9.15.CTE
9.16.CTE
9.17.CTE
9.18.CTE

Reasonable Maximum Exposures
Current Trespassers
Current Child Recreational Users
Current Adult Recreational Users
Current Lifelong Recreational Users
Future Construction Workers
Future Child Farmers
Future Adult Farmers
Future Lifelong Farmers
Future Child Recreational Users
Future Adult Recreational Users
Future Lifelong Recreational Users
Future Trespassers
Future Off-Site Child Residents
Future Off-Site Adult Residents
Future Off-Site Lifelong Residents
Future On-Site Child Residents
Future On-Site Adult Residents
Future On-Site Lifelong Residents

Central Tendency Exposures
Current Trespassers
Current Child Recreational Users
Current Adult Recreational Users
Current Lifelong Recreational Users
Future Construction Workers
Future Child Farmers
Future Adult Farmers
Future Lifelong Farmers
Future Child Recreational Users
Future Adult Recreational Users
Future Lifelong Recreational Users
Future Trespassers
Future Off-Site Child Residents
Future Off-Site Adult Residents
Future Off-Site Lifelong Residents
Future On-Site Child Residents
Future On-Site Adult Residents
Future On-Site Lifelong Residents



TABLE S 1 RME
SUMMARY OF RECEFTOR RISKS AND HAZARDS
REASOMAELE MAXIMUM EXPOSLIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY,
PAGE10F 1

R COFCs

ISYLVANIA

anarc TImaame

jan: Tr
Adolescent
Madium Exposure Exposiira Chemical Carcinogenic Risk Noa-Carcinegenic Hazard Quetien
Meciurn Pt of Potentia
Concern Innafaticn Dermal External Exposure Ingeston | Innaletion Demal
[Fadizton) | Routes Tots)
o water Slrface Vraler Intermittent Stream |1, 1 Dchloroethene EE] i TE- & [T = Tro0002
Dieldrin BE-05 - 6E-07 00007 o 0005
Heptachlor Eporide IE08 = . 1E- 07 oo - 0006
Arsenic 1E-06 - = 1E-06 002 - 00008
Chromum 2E-07 MNene Specified | 00002 0001
- - Nervous 0.04 - 005
. 1E-08 - 005 - 006
[Exposure Paint Telal
Expocuro badum Total
tedum Total
[E=diment Sediment Intermitient Stream [Arsenic 3E-07 1E-07 - Demd, C! 0.005 - 0002 0.007
Chromium 1E06 - AE-06 - SE-06 Mene Spacified 0002 - 0006 0ms
Cabalt - = : e Thyroid 001 . 0.0008 001
Iron GS 0.01 00008 Joll}
|<hemical Total 2E-06 - - [ 0.03 - 0010 [
—_—
Exposure Foml Tctal GE 0 0.04
Exposure Medum Total BE- 0.04
6E- 004
—
Coptor Rk Total = e ecoptor B Tota 032

Hetes
1 - Mutagenic chemicals were evaluated in accordsnce with LISEPA'

Supplementsl Guidence for Assessing Susceptitility fron

Early-Life Exposure to Carcinogens (2005)



SUMMARY OF

ECEPTOR D
REASDNAELE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

NSYLYANIA

PAGE10F1
Medum Exposure Exposure Chemical Carcinogenic Risk Non.Carcinogenic Hazard Guctisnt
Medium Point of Potentiai
Concarn Thgesaon | maemon | Deral Sernal GGG EE RGeS Termal BT
| dialio [l arget Organ(s’ Routes Tt
[Surface VWater Perkiomen Creek 3 588 Tabie 9 4 RME for Cancar Risks 000059
T T T = 000059
Fi
| EERTITNEE] Z
Sedment Terhomen Liesk | JChiomi T T T Mone Speched] __ooos [ — | 0007 =
— Cleical Lol I | | [ oomee T = | I 5]
[Exoosure Fomt ot
Exposure Wedum T
otal otz

osure ta Carcinogens (2005)

© chemicals were evaluated in accordznce with USEPA's Supplemental Guidance for ASsessing Susceptisility fron



Tl Eme.
acepto

LA

r Poplstion: Recreational Users

SUMMARY OF

RES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

TAELE
ECEPTOR RI:
ASDNAELE MAXIMUM EXP

ISUR

NSYLVANIA
PAGE 1 OF 1

Medum Exposure Exposure Chemical Carcinogenic Risk Non.Carcinogenic Hazard Guctisnt
Medium Point of Potentiai
Concarn Thgesoon | Taemon Deemal el Famay EE RGeS Dermnal B
| dialio arget Organ(s’ Routes Tois|
[Surface VWater Perkiomen Creek 588 Tabie 9 4 RME for Cancar Risks U002, 000079 U4
T | 0.0022 = 0000715 ]
24
=
| EERTITNEE]
Sedment Teromen Creek | o T T T T = | I o0
— Cleical Lol I | | | z | T
[Fxposiire Foint Total
Exposure Wedum T
otal ot
 chemicals wera evauated in accordance with USERA' Supplemental Guidance for Asses:

ssessing Susceptinilty

fron

osure ta Carcinogens (2005)



SUMMARY OF

ECEPTOR RI:
ASDNAELE MAXIMUM EXP
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY

TAELE 8 4 RME
ND H.

ISUR

RES
COUNTY,

‘OR COFCs

NSYLYANIA

PAGE 1 OF 1
Medum Expasure Exposure Chemical Carcnogenic Risk Hen.Carcinageric Hazerd Quotient
Medium Point of Patential
Concern Thgesnan [EEE T Deeral SCRE] EAposure
cilion)
Srace viater FaRomEn CIeek I
1 0E-06 - —
IA’I dum [ ot

[Seament

EposUre Wesim T

Petkcmen Cresk  JChromi
Cheical ol

[Exposure Fomt ot

 chemicals were evaluated n accordznce with USEPA's Supplemental Guidance for As

\sse53ing Susceptisility fron




TABLE95RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 1
Cenario Timetrame. Future
ceptor Population: Construction Worker
or Ader Adult
Medium Exposure Exposre Chernical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potentia
Concern Thgestion | Thataton | Derrmal | Extemal Exposure Primary Thgeston | Whaiaton | Dermal |
(Radiation Rol tal_[Target Organ(s Routes Total
[Fubsurace Sor Toubsurace Sol Baghust Dive Site  JAuminum - - B - [ Nevous | o0l | o0eZ |
senic 13E:06 - 2407 - Dermal, CVS 020 0.032 023
Chromium 83E07 - 11606 = Hematologic 0023 0030
Cobalt = - - = Thyroid 0019 000062
Copper — 2 il () 0.065 00021
Iron - » - GS 0.15 0.0049
Manganese - - - Nervous 0,095 0076
Thalium o = it ermal 0039 00012
Vanadium = - = = - Hematologic 0020 0025
[Chemcal Total 21E06 = 13E06 - SIE® 069 017
| [Exposure Pont Total SAETD
| Exposure Medium Total SAETD
aahUST Diive = = 55 Nervous - 00
36E07 = 36E-07 Dermal, CVS = 039
80E.06 -~ 80E-06 Respiratory = 0022
43607 - 43807 Respiratory = 017 =
- , - NA - - ,
w o NA < =
Manganese - - - Nervous - 26
- , - NA - ~
- = . - : Respiratory = 012 =
[Chemica Total = §BE00 - = E0_| = 42 =
| [Exposure Pt Tolal___ 1
Exposure SE00
[Medum Tod E0
Eece o Total Recepior Rk Totl 2E05 RecepiorHiTow

N

lotes:
1- Mutageric chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibilty from Early-Life Exposure to Carcinogens (2005)

Total CVS HI 062
Total Dermal HI 066
Total GSHI [ 027 ]
Total Hematologic HI 0098
Total Nervous H [ 38 |
Total Respiratory HI (K]
Total Thyroid HI 0020




TABLE 9.6 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2
[Fcenario Timefame: Futire
[Receotor Age: Chid
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quatient
Medium Point of Potential
Cancern Thgeston Evposure Primary Thgestion | Inhalaton | Dermal Exposure
Raiation Routes Total Target Oman(s Boutes Total
[Fubsurface Soit [Fubsurface Soit Baghurst Drive Site See Table 9 8.RME for Cancer Risks Nervous 036 - 0008 [ 037 |
Dermal, CVS 091 = 011 10
Nane Specified 017 = 017 034
087 = 0.021 089
029 - 0.0069 030
e 069 = 0016 070
Manganese Nervous 043 - 026 068
Thailium Dermal 070 - 0017 072
[vanasium Dermal 018 = 017 035
[Erernical Towt a6 = 077 54
S D0surE PO ot ]
| EXposure Med o Torar T4
T Bagnurst Drve S [Aumnum Nervous = To0T7 = o017
larsenic Dermal, CVS 0.00070 0.00070
Chromium Respiratory 0.00012 0.00012
Covat Respiratory - 0.0010 0.0010
Copper NA - -
iron NA - -
Manganese Nervous 0.0048 0.0048
Thailium NA = -
[vanasium Respiratory - 0.00021 000021
[Cremical Totr = 00065 = 00085
Eorer [
EXEosUre Medlum ot G
[V dium Totel 54
[Grounawater TCrounawater Bagnurst Dive Sie  [1.1,1 TRehioroetane Body Weight 710 = TOT6 T12
1.1.2-Trichloroethane Hematologic, Immune 0.0059 = 0.00038 0.0063
1.1-Dichioroethane Urinary 0.049 - 0.0034 0.053
1.1-Dichioroetnene Hepatic 12 - 014 14
1.2-Dichioroethane Urinary 0010 - 0.00044 0011
2 Hexanone Nervous 0.12 = 0.0044 012
Benzene Immune 0.0053 = 0.00070 0.0060
Bromodichiommetnane Urinary 00027 = 0.00017 0.0029
Chiorofarm Hepatic 0013 - 0.0010 0014
viethyi tert-butyl ether NA - - ~ -
Methytene chioride Hepatic 0.0090 - 0.00030 0.0093
Tetrachioroethene Nervous, Ocular 0010 = 0.0053 0016
Trichiomethene (Mutagenic) NA ~ e = =
Trichiorethene (Nonmutagenic) cvs, immune, Developmentall 19 - 028 22
[vinyl chiorice epatic 0014 - 0.00096 0015
1,4-Dioane Hepatic, Urinary 012 - 0.00039 012
Divenzo(a nanthracene NA & = =
Iaiarin Hepatic 0.038 > 0038
aeita-HC Hepatic 0.000054 - 0000035 0.000088
Dieiarin Hepatic 0.0064 = 0010 0017
lAtuminum Nervous 0.10 - 0.00046 010
lantimony Hematologic 016 = 0.0048 017
larsenic Dermal, VS 13 = 0.0057 13
Cadmium Urinary 0044 - 0.0039 0.048
Chromium None Specified 022 = 0.078 030
Cova Thyroid 026 = 0.00047 026
Cyanice Reproductive 15 = 0.0067 15
iror 65 018 - 0.00079 018
Leza NA - - -
Manganese Nervous 020 s 0.022 022
icke! Body Weight 0.023 = 0.00051 0.024
Thalium Dermal 047 = 0.0021 047
[vanadium Dermal 0049 = 0.0083 0058
SEREEREE] 52 - 060
] [Exposure FontToe
Exposure Medium Total
[Edu ToeT
ECeptor Totar I ERINGE]

Notes.
1- Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinagens (2005)



TABLE 5.6 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASONABLE MAKIMU M EXROSURES
BACHURET DRIVE SITE. HARLEYEVILLE MONTEOMER'Y COUNTY. PENNSYLYAN A

PAGE20F 2

D e Pl
[Receptor Population. Famner

jenic Hazard Quatient

edivm Exposure Exposure Chemical reinogenic Risk Hon Car

Wedium aint of Potental

Goncern '_'l'_mgesuun DPE | P | o | e Frmey I n_r_gasmn T || T | e
2 adiation) Houtes Total Targel Qmganls) Poutes Tolal

Total Body Weight HI

Total CVE HI

otal Dennal HI

Tota! Developmertal Hi

Totz G HI

Total Hematologic HI

Total Hepate H1
Total Immure HI

Total Mervaus HI

Torz! None Specifien HI i
Total Regraductive HI 1
Total Respiratory Hi [ANTHIE]
Total Thyroid HI 12

Total Unnary HI [z




TABLE 9.7 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 4
[Eenarc Tmename, Fue
Receptor Population: Farmers
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potental
Concern Thgeston | Thhaaton | Dema | Exemal Eeposire Frmary Thgeston | Thhaston | Dermal rposure
(Radiation) | Routes Total Target Organ(s Routes Total
Frrceremeumace som - [Suace/subsumace Son | Bagnuert Drve sie - [Arminum = = = Nervous 027 = T 0072 025
arsenic 56606 42605 Dermal, CVS 056 0090 065
Chromium 11604 None Specified 011 014 025
Cobatt - Thyroid 054 0017 056
Copper - s 018 0.0058 019
n s 042 00ta 044
Manganese Nervous 027 021 048
Thallum Dermal 043 00ta 045
Vanadium Dermal 011 014 026
remica Tor 5205 = = 25 = 06a 35
iposure Pomt Tota 35
| ‘EXposUre M edium Total E
Bagnuer Dive Sie [Aumm Nervous o = 5005
rsenic Dermal, CVS 000141 - 000141
chromium Respiratory 0000243 0000243
Cobatt Respiratory 000202 0.00202
Copper NA
Iron - NA -
Manganese = Nervous 00096 0.009
Thallum - -
Vanagium = Respiratory 0.00043 = 00043
[Cremical Total = B = = o7 = 0170 = 70
Exposure Pomt Total o7 70
Exposure Medum Toal o7 I
o Total o 5
ﬁruunﬂwaler Srounawater BoGNUSTT DIve Stz 1.1 1-Tnchiometane = = B0y Welg ] oot 0072
Potable Use 1,1,2-Trichloroethane 16608 25807 Hematologic, Immune 0.00% 0.00025 00038
1,1-Dichioroethane 73607 10805 Urinary 0.030 0.0023 0032
1,1-Dichloroetnene - o Hepatic 074 0.09 083
1.2:Dichicroethane 45608 10808 Urinary 0.0061 0.00028 0.0084
2Hexanone = = Nervous 0072 0.0028 0075
Benzene 30608 23807 Immune 00032 0.0048 0.003
Bromodichioromethane 40608 62607 Urinary 00016 0.00011 0018
chioroform 6.26-08 76807 Hepatic 00079 0.00070 0.0086
Metnyl tert-butyl ether 13609 6.0E-08 NA - - =
Metnylene chioride 13809 3gE08 Hepatic 00054 0.00020 00056
Tetrachiomethene 13808 3s5E08 Nervous, Ocular 0.0061 0.0035 0.0097
Trichloroethene (Mutagenic) 50607 36608 - - -
Trichloraetnene (Nonmutagenic) 9.96:07 71808 [|lovs, immune, Deveiopmental 1.2 019 13
Vinyl chioride 41807 57608 Hepatic 0.0085 0.00086 0.0092
14Dioxane 22607 64505 Hepac, Urinary 0074 0.00026 0075
Dibenzo(a nyanthracene - 1.1E06 NA - - -
uciin = 33608 Hepatic 0023 = 0023
delta-BHC 33607 80807 Hepatic 0.000032 0.000023 0.000055
Dieldrin 16606 25608 Hepatic 00038 0.0063 0011
[Auminum - - Nervous 0.063 0.00035 0063
[antimony - = Hematologic 0097 0.003 010
rsenic 56607 10804 Dermal, CVS 078 0.0043 078
Cadmiun ) = Urinar 002 0.0029 0028
Chromium 5.1E05 16504 None Specified 013 0050 019
cobait o = o Thyroid 016 0.00035 016
cyanice - Repmductive 091 0.0051 091
ron = s 011 0.00080 011
Lead - - - - - NA - - - -




TABLE 9.7 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 0F 4
[SCena Tmerrame. Fote
Jreceptor Paputation: Farmers
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quatient
Medium Point of Potential
Concem Thgestion | Tmaraton | Dermal E Eposure Frmary Thgestion | Twaraton | Dermal Tposure
(Radiation) | Routes Total Larget Oryancs Routes Total
| e Terounawater BSOS DTVE Site. | Janganeee = = = e Nervous EEF3 = TOT ]
Potable Use Nickel ~ = - . - Body Weight 0014 = 0.00039 0014
Thailium “ - Dermal 028 0.0016 028
Vanadium = - Dermal 0030 00064 0036
Ehemical ol - 5E05 - SE0d a5 - 041
EXposure Port Total STE0d
| ©posure Medium oty e 00
TAr Baghustt Drive Site 1.1, 1-Trchiorsthane = = = = = Hepatic = 039 =
Potabie Use 1.1,2-Trichloroethane - 10808 - - 10E08 Respiratory - 14 - 11
1.1-Dichloroethane - 43605 = 43605 NA - = -
1,1-Dichlorethene - - - Hepatic 30 =
1.2Dichioroethane 44E06 = 44E08 Nervous 0.084 =
2Hexanone - - - Nervous 019 -~
Benzene 45E07 45807 immune 0.0068
Bromodichiorometnane 56E-06 5.6E-06 NA -
Chioroform 8306 = 8.3E-06 Hepatic =
Methyl tert-butyl ether 13807 - 13807 Hepatic, Urinary, Ocular -
Methylene chiorice 3009 - 30609 Hepatic -
Tetrachiomethene 44E-08 44E08 Nervous, Ocular
Trichloroethene (Mutagenic) 53606 53606 NA
Trichiorosthene (Nonmutagenic) 8.2E-06 - 82606 [|ovs, immune, Developmental -
Vinyi chiorice 51E07 - 51E07 Hepatic =
14Diocane 51E05 - 51E05 Nervaus, Respiratory -
Dibenzo(anjanthracene - = - NA =
ddtin 15605 - 15605 NA -~
delta-BHC - = = - - NA - = = =
Dieidin - - NA -
Aluminum = - Nervous -
Antimony - - NA - -
Arsenic - - Dermal, CVS - =
Cadmium - - - - - Urinary - - - -
chromium - - = - Respiratory =
cobalt - = Respiratory -~
Cyanide - - Endocine =
ion - - -~ -~
Lead NA
Manganese Nervous
Nicke! = o Respiratory =
Thallum - - - - NA - -
Vanadium = s Respiratory = s
[Eremical Toml = Tai = = - > -
Exposure Medium Total ,
— | -
m TGroundwater Baghustt Drive Site = = = = = Body weight 500027 = Toomes | oooore |
mgation 16609 i 18609 34E09 Hematologic, Immune 0.000012 0.000014 0.000026
6.6E-08 8.6E-08 15807 Urinary 0.00010 0.00013 0.00023
- - = Hepatic 00025 0.0056 0.0081
66E-09 53609 12608 Urinary 0.000021 0000017 0.000038
- - ~ Nervous 0.00025 0.00017 0.00042
14€09 36609 50609 immune 0.000011 0000029 0000040
Bromotichioromethane 40809 41E09 BAE09 Urinary 0.0000057 oooooose | 0.000011
chioroform 48609 6.9E-09 12608 Hepatic 0.000027 0000039 0.000066
Mty tert-butyl ether 4.0E-10 = 16E-10 = 5.6E-10 NA . = = =




TABLE 9.7 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
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[Eenarc Tmename, Fue
Jreceptor Poputation: Farmers
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potental
Concern Thgeston | Thhaaton | Dema | Exemal Eeposire Frmary Thgeston | Thhaston | Dermal rposure
(Raciation) | Routes Total Target Oman(s Routes Total
e e e e e e
| e Terounawater BaGTUSIE DIVE Bie | [Metyiene chionae =0 = TIET0 = ST Repaic T0000TE = Tooo0TE g
mgation Tetrachiorethene 156410 13809 15609 Nervous, Ocular 0.000021 0.00018 0.00020
Trichloroethene (Mutagenic) 16608 4.08-08 56508 NA = - -
Trichioroetnene (Nonmutagenic) | 4.2E-08 11807 15607 [[ovs, immune, Developmental|  0.0040 0010 0014
Vinyi chionide 36608 52608 8.8E-08 Hepatic 0.000029 0.000042 0.000071
14Dioxane 44807 27608 46607 Hepatc, Urinary 0.00025 0.000016 0.00027
Dibenzo(a nyanthracene 56609 = 56609 NA o = =
auciin 23608 23808 Hepatic 0.000079 - 0.000079
delta-BHC 32609 38E-08 Hepatic 000000011 oooooot2 | o.0000013
Dieldrin 6.0E09 17807 Hepatic 0.000013 0.00036 0.00037
Auminum = Nervous 0.00021 0.000030 0.00024
[antimony = Hematologic 0.00033 0.00031 0.00085
rsenic 78807 Dermal, CVS 00027 0.00038 0.0030
- Urinary 0.000030 0.00025 0.00034
72608 None Specified 0.00046 0.0051 0.0058
= Thyroid 0.00054 0.000031 0.00058
= Repmductive 0.0031 0.00044 0.003
" s 0.00037 0.000052 0.00042
= NA o " e
= Nervous 0.00042 00015 00018
= Body Welght 0.000048 0.000034 0.000082
= Dermal 0.00087 0.00014 00011
- - = Dermal 0.00010 0.00055 0.00085
70 o0 To17 oz G045
Exposure Pont Tota TIE0E Toa5
| Eposure Medium Tota) 200 o5
I Baghusit Divve Sie = = = Hepatc = 000000034 = T00000034
Irmgation - 11E12 Respiratory 0.00000062 - 000000062
- B5E-11 NA - - -
= = Hepatic 0.0000027 - 0.0000027
- SAE-12 Nervous 4968 - 438
- Nervous 6.1E8 = 61E8
67E-13 Immune 5069 -~ 5089
Bromoichioromethane 726412 NA - ~
Chioroform 12611 Hepatic 9189 9.1E9
Mitny! tert-butyl ether 14E413 Hepatic, Utinary, Ocular 31E-10 31E-10
Metnylene chioride 31E-15 Hepatic 60E-10 6.0E-10
Tetrachiomethene 76E-14 Nervous, Ocular 1368 = 1368
Trichioroetnene (Mutagenic) - 64E-12 NA - - -
Trichioroethene (Nonmutagenic) - 13611 [fevs, immune, Developmenta 0.0000037 - 00000037
Vinyt chiorige - 94813 Hepatic 3769 - 3789
14Dioxane - 41E-13 Nervous, Respiratory 4869 - 489
Dinenzo(a nyanthiacens - - -
auciin 73812 NA = =
delta-BHC - NA -~ -
Dieldrin = NA = =
atuminum - Nervous -~ -
[antimony - NA = =
rsenic Dermal, CVS
Cacmiun Urinary
chromium - Respiratory
cobatt - Respiratory =
Cyanide - Endocrine 0.0000037 0.0000037




TABLE 8 TRME
SUMMARY GF RECEPTOR RISKS AND HAZARDS FOR COPCs
EASONABLE MAXIMUW E

FOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMERY COUNTY, PENNSYLVAN A

PAGE4 OF 4
Cenans Tmename. i
‘ecepior PopuEnoN:
Mediun Exposure Chemical Cartinogenic Risk Nor-Carcinogenic Hazar Quotent
Medium of Patertial
Concem on Ahalzton | Dermal Extemal Eepasue rimary Tngesi Thalztor | Dermal Erpozure
(ragiation) | Routes Ta arget oroar Foutes Toal
s e it s
[~ Lead E - = HA E = =
rgston langanese - = = = = Nervous = = e i
Hicizl - - - Respiratery = = .
Tzl - - - na - -
Jznacium - - - - = Respiratory = =] = =
[Crizm car Toer -~ 0 00007 0000071
Erposure Point 1ol 261 0000071
Exposure Medum Total 00000
0043
R eCepIor RISk Tozal T Recepio i T ol 310
- Mutzgenic chemicals were evallated in ac cordante with USEPA'S Supplemental Guidance o Assessing Susc eplibilty ram Eary-Life Exposure (o Carcinogens (2005) Total Boty weight HI 0067
Total CVS HI 7
Total Demal HI 2
Total Develapmental HI B

Total Endocine HI
Total GS HI

Total Hematolagic HI
Total Hepatic HI
Tatal Immung HI

Toml Nervaus Hi
Total N one Specifled HI
Total Reproductive HI
Ttz Respramny Hi
Total Thyrid HI

Tata Urinary Hi




[Scenano Timerrame: Futlre
fReceptor Population: Farmers

TABLE 9.8 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 10F 4

Medium Exposure Exposure
Medium Point
ot umsuate SO [SUmaceisupsunate Som | Bagnusrt Dive S

ExposLre Point Total

Non-Carcinagenic Hazard Quotient

Chemical Carcinagenic Risk
of Potential
Concermn [ Tngeston | inharation | Dermal Extemal
(Radiation)
AL = = =
Arsenic 99E-06
Chromium

1.76-04

Exposure

Routes Total

Primary

Target Organ(s

Tngeston | Innafation Dermal

Exposure
Routes Total

8.1E-05

34E-04

Exposure Medium Total

A Bagnust Drive oite

[Chemical Total 24E04 = 1 — A2E D04
22E04
42E04

AT num =

arsenic 17608

Chromium 1.1E-06

Cabalt 2.0E-08

Copper

iron -

Manganese =

Thallium

Vanadium =

[Chemical Total

11E-06

Exposure Point Total

Exposure Medium Total

edium Total
ﬁruundwaler

Grounawater Bagnusrt Drive Site
Potatle Use

[T T Tiehiomeane
1,1.2-Trichioroethane
1,1-Dichlomethane
-Dichlomethene
1,2Dichlomethane

2-Hexanane

Benzene
Bromodichioromethane
Chioroform

Methy! tert-butyl ether
Methylene chioride
Tetrachiomethene
Trichioroethene (Mutagenic)
Trichioroethene (N onmutagenic)
Viny chioride

1.4-Dioxane

Dinenza(a hjanthracene




TABLE 9.8 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 4
|5 cenario Timeframe: Future
feceptor Papuiation: Farmers
Medium Exposure Exposure Chemical Carcinagenic Risk Non-Cartinagenic Hazard Quatient
Medium Point of Potential
L e y T
e I i s o e
[— o i - - e A — —
BEREE e . i B B i
o N ..
B N -
T — T T =
—_— gREm
[ Exposure Medium Total 7.1E-04
Tar Baghustt Drive Site 1,1 1-Trchioroethane = o = = =
- et N I B e
el i = | R = =
1,1-Dichlormethene - - -
e e | 2 aBis
2-Hexanone - - -
Benzene 4.5E-07 4.5E-07
Bromodic hioromethane 5.6E-06 5.6E-06
Chloroform B.3E-06 - B8.3E-06
S eeer | ey
e o il I e
e b b
Trichloroethene (Mutagenic) 5.3E-06 5.3E-06
Trichioroethene (Nonmutagenic) B.2E-06 - 8.2E-06
Vinyl chioride 51E-07 = 5.1E-07
14-Dioxane 5.1E-05 - 5.1E-05
Dibenzo(anjanthracene s = =
| Aldnn 1.5E-05 - 1.5E-05
delta-BHC - - - -
Dieldrin - -
Figem - -
[ty .. ,.
i - : N :
Chromium . 5 - =
Cobalt - -
Cyanide = =
iran - -
Lead
vgsiise
e - -
ol : i - -
i . ,,
TN — T - - :
‘Exposure Medium Total X
Sy — — = = = = =
\mgation 1.66-09 - 1.86-09 34E-09
fhetd o e
6.6E-09 5.3E-09 1.2E-08
14E-09 3.6E-09 5.0E-09
Bromodic hioromethane 4.0E-09 4.1E-09 B8.1E-09
Chloroform 4 .8E-09 6.9E-09 1.2E-08
Methyl tert-out !\ ether 4 0E-10 — 1.6E-10 - 5 6E-10




TABLE 9.8 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 3 0F 4
[Eenarc Tmename, Fue
Jreceptor Poputation: Farmers
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potental
Concern Thgeston | Thhaaton | Dema | Exemal Eeposire Frmary Thgeston | Thhaston | Dermal rposure
(Raciation) | Routes Total Target oran(s Routes Total
| e Terounawater BaGTUSIE DIVE Bie | [Metyiene chionae =0 = TIET0 _Lm —
mgation Tetrachiorethene 156410 = 13809 . 15609
Trichioraetnene (Mutagenic) 16608 40608 56508
Trichioroetnene (Nonmutagenic) | 4.2E-08 11807 15607
Vinyi chionide 36608 5.26.08 8.8E-08
14Dioxane 44807 27608 46607
Dibenzo(a nyanthracene 56609 = = 56609
auciin 23608 23808
delta-BHC 32609 38E-08
Dieldrin 6.0E09 17807
Auminum e =
[antimony =
rsenic 78807
Caamiun -
Chromium 72608
Cobait =
Cyanide
ron
Lead = =
Manganese o =
Nickel - =
Thallum = =
Vanagium - =
Ehemical Torar = 70 o0
Exposure Pont Tota TIE0E
| Eposure Medium Tota) 200
Tar Baghustt Drive Site = = -
Irmgation 11E12 - 11E12
65E-11 - B5E-11
1,1-Dichicroetnene - - =
1.2Dichloroethane - SAE-12 - SAE-12
2Hexanone 5 = = .
Benzene 67E-13 - 67E-13
Bromoichioromethane 72612 - 72642
Chioroform 12611 - 12611
Mitny! tert-butyl ether 148413 14E413
Metnylene chioride 31E-15 31E-15
Tetrachiomethene 76614 - 76E-14
Trichioroetnene (Mutagenic) 64E-12 - 64E-12
Trichioroethene (Nonmutagenic) 13611 - 13611
Vinyt chiorige 94E-13 94813
14Dioxane 41E-13 41E-13
Dinenzo(a nyanthiacens - - -
Jgrin 73812 - 73812
delta-BHC - - -
Dieldrin - =
atuminum - -
[antimony o = - -
rsenic - -
Cacmiun - -
chromium - -
cobatt - =
Cyanide - - - - -




TABLE 9 B RME
SUMMARY GF RECEPTOR RISKS AND HAZARDS FOR COPCs
EASONABLE MAX MU I EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMERY COUNTY, PENNSYLVAN A
PAGE4 OF 4

Cenans Tmename. i
‘eceptor PopUan N Famars
=2 Lifelang (Chig and Aduit)
Medium Exposure Che Cartinogenic Risk Nor-Carcinogenic Hazar Quotent
Medium of Patertial
Concem Ahalzton | Dermal Extemal Eepasue rimary T [ innaktan | Dermal Erpozure
(ragiation) | Routes Ta arget oroar Foutes Toal
s s e e s
[ ea E - =
rgston langanese - - oo = »
Hicizl - - -
Tzl - - -
Jznacium - - - - =
[Crizm car Toer 7
Erposure Point 1ol 261
Exposure Medum Total
R eCepIor RISk Tozal

plemental Gulcance for Assessing Susceptiolty from Earty-Lifte Exposure to Carcinogens (2003)

1 - Mutagenic chem|cals were evaluated In accordance with USEFA's




TABLE 9.9 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
[Scenario Timeframe. Future
Receptor Population: Recreational User
Roceptor Age._Chilg
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Tngestion | Inhaation Dermal External Exposure Primary Tngestion | Inhalation Dermal Exposure
(Radiation Routes Total || Target Organ(s) Routes Total
[Subsurface son Subsurface Soil Baghurst Drive Site Aluminum - - - - Nervous 0.054 0.0013 0.055
Arsenic 5.2E-06 62E-07 3 5.8E-06 Dermal, CVS 013 0.016 015
Chromium 1.8E-05 1.7E-05 - 35605 None Specified 0026 0.025 0.051
Cobalt - - - - Thyroid 013 0.0031 0.13
[Copper - - GS 0.043 0.0010 0.044
ron - = cs 0.10 0.0024 010
- - Nervous 0.064 0.038 010
Thalum = . = = 5 Dermal 010 = 00025 011
Vanagium 2 = e e Dermal 0027 s 0.025 053
[Chemical Total 2305 TEEDS = X 065 = 011 80
Exposure Point Total = 80
| Exposure Medium Total 41E- 80
IA\r Baghurst Drive Site Aluminum - - - - Nervous 0.000041 - 0.000041
Arsenic 96E-1 - - 9.6E-11 Dermal, CVS 0.000017 - 0.000017
(Chromium - 12€-08 - - 1.2E-08 Respiratory - 0.0000030 - 0.0000030
Cobait 12610 - - 1.28-10 Respiratory 0.000025 - 0.000025
(Copper - - - - NA - s
iron B - NA - .
Manganese - - Nervous 000012 000012
| Thallium - - - NA - - -
Vanadium - - - - - Respiratory - 0.0000053 0.0000053
[Chemical Total - 1.2E-08 -- - 2608 - 0.00021 - 0.00021
Exposure Point Total 2E-08 0.00021
Exposure Medium Total 2E-08 0.00021
[Fedum Toa =3 50
[Surtace Water TSurtace water Thtermittent Stream |1, -Dichioroethane SOE08 = TBE00 = SEE-08 ey 0.00051 = 0.000050 T.00050
Dieldrin 45607 12606 s 1.76-06 Hepatic 0.0066 0018 0.024
13607 24E.07 - 3TE07 Hepatic 0013 0.024 0037
6.0E-06 - 12607 - 6.1E-06 Dermal, CVS 016 - 00031 016
17606 2 26E:06 s 43606 None Specified | 0.0024 w 00038 0.0062
- s - s = Nervous 037 2 0.19 5
8306 = 42E06 = & 05 = 023 T
[Exposure Point Total E T
Exposure Medum Total E T
[Vedum Tota E T
[Surtace Water Surface Water Perdomen Creek  JArsenic TeE0T | - T5E08 = BE Dermal,CVS |__0020 | — | 000039 02
[Chemical Totar TEE-07 | 15608 - 7 BE- 0020 | - | 000029 020
Exposure Point Total 7.8E-( 020
Exposure Medium Total 7 8E-! 020
MedumToa _ — 7 6E| _ 020
'W TSeament TRtermittent Stream — JATSenc 206 2707 = ZoE06 Dermal, CVS [ 0060 65
Chromium 17605 16E05 - 3305 None Specified | 0.025 0023 0048
Cobatt -~ - - - - Thyroid 01 - 00028 012
ron . = w % = s 01 = 00030 3
[Chemical Total TE-05 = T6E05 = BE.05 03 = 0.036 7
[Exposure Point Total = 7
Exposure Medum Total = 7
[Vedum Tota = 7




TAl $RME
SUMMARY OF RECEFTOR RISKS AND HAZARDS
REASOMAELE MAXIMUM EXPOSLIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY.,
PAGE20F 2

R COFCs

ISYLVANIA

narc TImaTzme Futre

Madium Exposure Exposiira Chemical Carcinogenic Risk Noa-Carcinegenic Hazard Quetien
Meciurn Pt of Potentia
Concern Innafaticn Dermal External Exposure Primary Ingeston | Innaletion Dermel posure
[Fadizton) | Routes Tots! T'arget Organ(s) Foutes Totzl
[Seliment Paridormen Creek Chromium 1.9E-05 -- 18E05 - Nene Specified 028 - 0027
Eremica Toral 15E05 28 0027
posure Poml [ctal
Exposure Medium Total
um Tora : 15
y Receptor Risk Totdl - Subsurface Sal and Intermittent Stream 905 Receptor Hl Totdl - Nt Stream 12
L Receptor Risk Total - Subsurface Soil and Perkicrnen Creex 05 Receptor Hi Total 0il and Perkomen Creek 087
Hetes:
1 - Mutaganic chemizals wera evaluates in accordance with USEPA's Supplemental Guidance for Assessing Susceptisility from Eary.Life Exposure ta Carcinogens (2005)
Total CVSHI 029
Total Cermal HI G55
Tctal G5 HI 028
| Hepatic HI D51
Total Narvous HI 072
Totd Mone Specified HI 0.16
Total Respiratory H G
Tetd Thyroid HI 035
Total Urinary HI 0 005y




TABLE 9.10RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
fScenario Timeframe: Future
Receptor Population: Recreational User
Receptor Age:_Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion | Inhalation | Dermal External Exposure Primary Tngestion | Inhalation | Dermal Exposure
(Radiation Routes Total || Terget Organ(s Routes Total
[Febsurtace Sor Subsurace Soi Baghurst Drive Site  [Alurmindm = = = o - || Neous 0.0050 0.00021 0.0052
Arsenic 1,6E-06 34E07 = 20E-06 Dermal, CVS 0013 00027 0,015
Chrormium 21E-06 35E.06 = 56E-06 None Specified | 0.0024 00041 00065
Cobalt - - - - Thyroid 0012 000051 0013
Copper < = GS 00041 000017 00042
iron 2 - Gs 0.0096 000040 00100
- - Nervous 00060 00063 0012
Thallum - = - - = Dermal 00098 13 000041 0,010
Vanadium - - = = = Dermal 00026 = 00042 0068
[Chernical Total 37E.06 - 39E.06 o 7 6E-06 0064 - 0019 083
Exposure Poit Total 7606 083
| Exposure Medium Total 76606 083
1A Baghurst Dive Site  JAuminum = = = = Nervous 0.000041 - 0.000041
Arsenic 32610 - = 32E-10 Dermal, CVS 0000017 - 0.000017
Chrormium - 1.4E-08 -~ - 1.4E-08 Respiratory - 0,0000030 - 00000030
Cobatt 39E-10 = = 39E-10 Respiratory 0000025 s 0000025
Copper - - - = NA = -
iron - - NA - -
Manganese = = Nervous 000012 000012
Thallum - - - - NA - - -
Vanadium - - - - Respiratory - 0,0000053 00000053
[Chemical Total - 1.5E.08 — - - 000021 - 000021
[Exposure Point Total 000021
Exposure Medurm Total 000021
[Viedium Total 053
[Furface Water [Surface Water Intermittent Stream |1, --Dichloroethane, 1.8E-08 = 12508 - Urinary 0000057 - 0.000038 0.000005
Dieldrin 1.7E07 19506 e Hepatic 000073 00084 00092
4908 38E07 = Hepatic 00014 0011 0,013
22E-06 = 19507 = Dermal, CVS 0017 = 00015 0.019
23607 - 16E:06 2 None Specified [ 0.00027 = 00018 00021
= s 5= s Nervous 0042 s 009 3
2.7E-06 - 21E06 = 0.061 = 011 7
[Exposure Point Total 7
Exposure Medium Total 7
[Viedium Total 7
[Surface Water Surface Water Periiomen Creek  [Arsenic 28E-07_| - ] 24808 | - X Dermal, CVS |__00022 — ] 000019 00024 ]
[Chernical Total 28E07_| | 2408 | - - 00022 — | _oo0019 00024 __]
[Exposure Point Total X 00024
Exposure Medium Total X 00024 |
MedumToa _ E- 0.0024
'W TSeament TRtermittent Stream — JATSenc TOE07 TEE07 = E Dermal, CVS | 0.0054 T0012 0066
Chromium 2.0E-06 34E.06 s 5.3E-06 None Specified | 0.0023 00039 00062
Cobalt = = = = - Thyroid 0011 = 000047 0,012
iron w = @ e B GS 0012 2 000050 012
[Chemical Total 2.7E-06 = 35E.06 = 206 0031 S 0.0060 037
[Exposure Point Total 2E-06 037
Exposure Medium Total 2E-00 037
fViedium Total 2E.06 037




a0 ITRTAme F U
receptor Papulation: Recreational User
acoptor fge _Adult

SUMMARY OF RECEFTOR RISKS AND HAZARDS

BAGHURST DRI

E SITE. HARLEYSVILLE. MONTGOMERY COUNTY,
PAGEZOF 2

TABLE 9.10.RME
R COFCs

REASOMABLE MAXIMUM EXPO SUR

ISYLVANIA

Carcinogenic Risk

Nea.Carsinegenic Hazard Queriert

Madium Expasura Exposira Chemical
Meciurn Peirt of Patential
Coneern Inhaatien Dermal External Exposure Primary Ingeston | Innaletion Demal posure
(Radigtion) | Routss Tolg Target Organ(s| Foutes Totsl
[Seliment Paridormen Creek Chromium 23506 38E-06 - IE-06 Nene Specified 00027 0.0045 0.0072
[Chemical Total 3 BE-06 i 00027 00045 ooz
posure Font Total 0072

Exposure Medium Total

Receptor Hl ot -

Receptor Risk Taldl - Subsurface Soil and Intermitient Stream

bsurface Soil ang Perkivmen Creex

Receptor Risk Total

Receptor Hi Total

ok,
1 - Mutagenic chericals were evaluated in accordance with USEPA's Supplemental Guidance for Ass2ssing Suscaptioility from Eafy-Lif:

Exposure to Cartinogens (2005)




TABLE 9.11RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
[Scenario Tmeframe: Future
IReceptor Population: Recreational User
[Receptor Age: Lifelong (Child and Adutt
Medium Exposure Exposure Cherrical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngestion | Inhalation | Dermal External Exposure Primary | Ingeston | Inhaation | Dermal Exposure
(Radiation Routes Total _frarget Organ(s Routes Totdl
[Subsurtace Soil [Subsurface Soil Baghurst Drive Site [Alumnum - = - — - |
Arsenic 68E-06 = 96E-07
Chromium 20E-05 = 2,0E-05
Cobalt .- - -
Copper . 5
iron < =
Thalium - - - - =
Vanadium -- = -- = - |
[Chemical Tota 27E.05 - 2.1E-05 - 43E05__|
Exposure Pont Total CE=
Exposure Medium Total TeE
TAr BaghurstDrve Ste  |Aluminum = = = =
Arsenic = 42810
Chromium - - - 26E-08
Cobalt s = 50E-10
Copper - . -
iron - -
Manganese e =
Thallium - .
Vanadium - - - -
[Chemical Tota - 27E.08 - —
Exposure Point Total
Exposure Medum T otal
[Medium Total
[Surface Water [Surface Weter Intermittent Stream | 1.1-Dichloroethane 68508 - 20E-08 =
Dieldrin 6.2E-07 3.1E-06 =
Heptachlor Epoxide 18607 6.2E-07 =
Arsenic 82E.06 = 31E-07 =
Chromium 19E-06 @ 42606 =
Manganese s = -- =
iChem\ca\ Totdl 1IE0S = 8.3E.06 =
Exposure Point Total
Exposure Medum T ot
[Medium Total
[Surface Water Surtace Weter Perkiomen Creek  [Arsenic 10E06 | - ] 3908 | - I I |
[Chemical Toid 10E-06 | - | s®0s | - [ | |
Exposure Point Total
Exposure Medium Total
MedumToal
[Seament TSeament TRtermittent Siream — [ATSenc TOE-06 TIEO7 =
Chromium 19605 19605 =
Cobalt s - = .
ron = @ s e =
[Chemical Total 22E.05 = 2.0E.05 = 42E0:
Exposure Point Total 42E0:
Exposure Medum T otal 20ED
[Medium Total 4260




TABLE 9.11.RME
SUMMARY OF RECEFTOR RISKS AND HAZARDS
REASOMAELE MAXIMUM EXPOSLIR
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY.,
PAGE20F 2

F7

R COFCs

ISYLVANIA

Medim Exposiite Exposurs Chemrical Carcinogenic Risk Noa-Carcinegenic Hazard Quetien
Wediurn it of Potentel
Cancem ngeston | Inhalanon Cermal tenal Exposiire Primary | Ingeston | Inhalztion Drmmal E

R outes Totd

({Radigtion ] Routes Total \arsel 0 i
- 22E05 o

Sediment Peromen Cresk  [Chromium_

EIEREE] 22605

[Exposure Point Tatal

Exposure Medum Tk

Medium Total
—_—

Receptor Rick [otal - Subsurtace ol and Intermittert Stresm

Receplor Risk Total - Subsurface Soil and Perkiomen Creek

Noles
1- Mutagenic chemicals were evaluated in accordan

th USEFA's Supplerental Guidsncafor Assessing Susceptisiliy

Early-Life Exposuire to Carcinogens (2005)



TABLE 9.12RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
[Scenario Timeframe: Future
IReceptor Population: Trespasser
[Receptor Age:_Adolescent
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion | Inhalation | Dermal External Exposure Primary Tngestion | Inhalation | Dermal Exposure
(Radiation Routes Total || Terget Organ(s Routes Total
[Fobsurtace Son Stbsurtace Sof Baghurst Dive Site  JAuminum : - - = Nervous 00046 000034 00049
Arsenic 74E-07 28E.07 2 1,0E:06 Dermal, CVS 0011 00043 0,016
Chrormium 1.4E-06 43E.06 = 5.7E-06 None Specified | 0.0022 00066 00089
Cobalt - - - - Thyroid 0011 000083 0012
Copper = = 6s 00037 000028 00040
iron - - Gs 00087 000065 00093
- - Nervous 00054 0010 0016
Thallum - - - - - Dermal 00089 = 000067 00095
Vanadium - - = = Dermal 00023 = 0.0068 0091
[Chemical Total 22606 45E.06 - 06 0058 - 0031 089
Exposure Poit Total 06 089
| Exposure Medium Total 06 089
1A Baghurst Dive Site  JAuminum = = = = Nervous 0000021 - 0.000021
Arsenic 8.0E-11 - = 8.0E-11 Dermal, CVS 0.0000087 - 00000087
Chrormium - 54E-00 - - 54E-09 Respiratory - 0.0000015 - 00000015
Cobatt 96E-11 = = 96E-11 Respiratory 0000012 s 0.000012
Copper - - - - NA - -l
iron - - NA - -
Manganese = = Nervous 0000059 0000059
Thallum . - - NA . - -
Vanadium - - - - Respiratory - 0,0000027 00000027
[Chemical Total - 5 6E-00 - - - 000011 - 000011
[Exposure Point Total 000011
Exposure Medurm Total 000011
[Viedium Total 059
[Furface Water [Surface Water Intermittent Stream |1, --Dichloroethane, 8.4E-09 = 35E09 - Urinary 0000051 - 0.000021 0.000073
Dieldrin 7.6E-08 54E07 e Hepatic 0.00066 00048 00054
22608 11607 = Hepatic 00013 00064 00077
1.0E-06 = 53E.08 = Dermal, CVS 0016 = 000083 0.016
16607 - 6.6E-07 2 None Specified | 0.00024 = 00010 00013
= s 5= s Nervous 0038 s 0.050
[Chemical Total 1.3E.06 - 14E06 = 0.056 = 0.063
[Exposure Point Total
Exposure Medium Total
[Viedium Total
[Sediment Sediment Intermittent Stream | Arsenic 3607 = 12507 = Dermal, CVS 0.0050 = 00019 00068
Chromium 1.4E-06 - 41E06 - None Specified | 0.0021 - 00063 00084
Cobait - - - Thyroid 0010 000076 0011
iron = = = = GS 0011 000081 012
[Chemical Total 17E-06 - 42E06 = 8E-06 0028 = 00097 038
Exposure Point Total SE00 038
Exposure Medium Total 00 038
[Medum Totel 8E-06 038
im Receptor Risk Total 56-05 Receptor HI Total 25




TABLE 9.12.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASOMABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY DOUNTY.,
PAGE20F 2

ISYLVANIA

Medium Exposiire Exposiira Chemical Carcinogenic Risk Nea-Cardinegenic Hazard Quctient
Medium Paint of Patentia
Concern Ingestion | Innaation | Dermal | External Cxposure Primary | Ingsstion | Inhalation | Dermmal |
[Redigion) | Routes Toisl | Terget Organ(s) Foutes Totzl
Mates.
1 - Mullagenic chemcals were evaluated in accordance with USEPA's Supplementsl Guids

ce for Assessing Suscepliility from &

v-Life Expostre o Carcinog:

(2005}

Tolal CVS HI 0035
Total Cermal HI 0.058
Total GS HI 0.025

lepatic HI 0.013
Total Nervous HI
Tckal None Specified H
Raspiratory H 0000017
il

Tetal Thyroid HI
Total Urinary HI




[Fcenario Timerrame: Future
[Receptor Population: Off-Site Residents
[Recentor Age: Chiid

TABLE 9.13 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 1

[Grounawater

EXposure Medum Torar

Medium Exposure Exposure
Medium Point
[Grounawater Baghurst Drive Sie

[Chemical Totar
1 [Eosure Pon ot

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
of Potential
Concem Tngeston External Exposure Primary Tgeston | mhaiaton | Dermar Exposure
Radlation Routes Total Target Oran(s Routes Total
[T.1.1- THChioroethane Cancer Risks Body weight 710 = T016 012
1.1.2-Trichioroethane Hematologic, Immune 00059 - 000038 00063
1.1-Dichloroethane 0049 - 00034 0053
1.1-Dichloroethene Hepatic 12 - 014 14
1.2-Dichloroethane Urinary 0010 - 000044 0011
2-Hexanone Nervous 012 - 00044 012
Benzene Immune 00053 - 000070 00060
Bromodichioromethane Urinary 00027 - 000017 00029
Chioraform Hepatic 0013 - 00010 0014
Methyi tert-butyl ether NA - - - -
[Methyiene chioride 0.0090 - 000030 00093
Tetrachioroethene Nervous, Ocular 0010 - 0.0053 0016
Trichiomethene (Mutagenic) NA ~ - - -
Trichiomethene (Nonmutagenic) cvs, Immune, Developmental 19 - 22
[Viny! chioride 0014 - 000096 0015
1 4-Dioxane Hepatic, Urinary 012 - 000039 012
Dibenzo(a hjanthracene NA -~ - -
|aidrin Hepatic 0038 - 0038
eita-8HC Hepatic 0000054 - 0000035 0000088
Dieidrin Hepatic 0.0064 - 0010 0017
atuminum Nervous 010 = 000046 010
|ntimony Hematologic 016 - 00048 017
|arsenic Dermal, CVS 13 - 00057 13
Cadmium 0044 - 00039 0048
Chromium None Specified 022 - 0078 030
cobait hyroid 026 - 000047 026
Cyanide Reproductive 15 - 00067 15
iron G5 018 - 000079 018
Lead NA - - - -
Manganese Nervous 020 - 0022 022
ickel Body Weight 0023 - 000051 0024
Thalium Dermal 047 - 00021 047
Jvanadium Dermal 0049 - 00083 0058
52 - 060

Ceptor HT Total

[Ivedium Total_
iRecEEm( ot
Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibilty from Early-Life Exposure to Carcinagens (2005)

Total Body Weight HI
Total CVS HI

Total Dermal Hi

Total Developmental Hi
Total GS HI

Total Hematologic HI
Total Hepatic HI

Total Immune HI

Total Newvous HI

Total None Specified HI
Total Reproductive HI
Total Thyroid HI

Total Urinary HI




TABLE 9.14 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2

[Fcenario Timefame: Futire

[Receotor Ane:_Adut

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quatient
Medium Point of Potential
Cancern Thgeston External Evposure Primary Thgestion | Inhalaton | Dermal Exposure
Raiation Routes Total Target Oman(s Boutes Total

[Croonawater TCrounawater Baonarei DN ST |11 T Tnenaraetane Tanter R5Ks Body weignt ToeT = TorT G072
1.1.2-Trichioraethane Hematalogic, Immune 0.0036 = 0.00025 0.0038
1.1-Dichioroethane Urinary 0.030 = 0.0023 0032
1,1-Dichioroethene Hepatic 074 = 0.096 083
1.2-Dichioroethane Urinary 0.0061 - 0.00029 0.0064
2 Hexanone Nervous 0072 = 0.0029 0075
Benzene Immune 00032 - 000048 00036
Bromodichiommetnane Urinary 00016 - 0.00011 00018
Chiorofarm Hepatic 0.0079 =s 0.00070 0.0086
ety tert-butyl ether NA - = £ -
vethytene chiorice Hepatic 0.0054 - 0.00020 0.0056
Tetrachioroethene Nervaus, Ocular 0.0061 - 0.0035 0.0097
Trichlorethene (Mutagenic) NA ~ = = -
Trichiomethene (Nonmutagenic) Cvs, Immune, Developmental 12 s 019 13
[Viny! chiorice Hepatic 0.0085 = 0.00066 0.0092
1 4-Dioxane Hepatic, Urinary 0074 = 0.00026 0075
Divenzo(a nanthracene NA ~ - -
|arin Hepatic 0023 = 0.023
aenasHC Hepatic 0.000032 = 0.000023 0.000055
Dieirin Hepatic 0.0038 = 0.0069 0011
latuminum Nervous 0063 - 0.00035 0.063
lantimony Hematologic 0097 - 0.0036 010
larsenic Dermal, CVS 078 - 0.0043 078
Caamium 0026 = 0.0029 0029
Chromium Nane Specified 013 = 0059 019
Cobatt Thyroid 016 - 0.00035 016
Cyanice Reproductive 091 = 0.0051 091
iron G5 011 = 0.00060 011
Leaa NA - - - -
anganese Nervous 012 = 0017 014
ickel Body Weight 0014 - 0.00039 0014
Thailium Dermal 028 = 00016 028
[vanasium Dermal 0.030 = 0.0064 0036

[Chemical Totar 49 = 04t 53
1 [Eosure Pon ot T3

| EXpostire Meaium Totar EE]

[fr | BaghurstDrivesite [1,1,1-Trchioroethane Hepatic = 0.39 = 039
1.1,2-Trichloroethane Respiratory 11 11
1.1-Dichloroethane NA - -
1.1-Dichloroethene Hepatic - 30 30
1 2-Dichloroethane Nervous - 0084 0084
2-Hexanone Nervous - 0.19 019
Benzene Immune 00068 00068
Bromadichioromethane NA - -
Chioroform Hepatic - 0013 0013
Metnyi tert-butyl ether Hepatic, Uninary, Ocular 000061 000061
Methylene chioride 000086 000086
Tetrachioroethene Nervaus, Ocular - 0015 0015
Trichiomethene (Mutagenic) NA - -
Trichioroethene (Nonmutagenic) cvs, Immune, Developmental a7 a7
[Viny! chioride Hepatic 00041 0.0041
1 4-Dioxane Nervous, Respiratary 12 2
Dibenzo(a hjanthracene NA - -
|aidrin NA - -
aeita-gHC NA - -
Dielarn NA - -
lluminum Nervous - -
lntimony - - -
Jarsenic Dermal, CVS - -
Cadmium Urinary ~ -
Chromium Respiratory - - -
Cobait Respiratory - -
Cyanice Endocrine 114 14
iron NA - -

Leag NA - _




TABLE 5,14 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASONABLE MAKIMUME f
COMER'Y COUNTY. PENNSYLYANIA

POSURES

BACHURST DRIVE §

[Feer
[Rece
Medivn Expasure Exposure Chemical Carcinogenic Risk Hon-Carinogenic Hazard Quatient
Ieesium Foint of Potendal
Goncern Tgeston | nnaiazon | Demnar Ex] Evposrs Frmary ngeston | Wnnai@gon | Dermar B
Eegiation) | Routes Towl Tormet Orgentsl Eoutes Total
[Frounawater o Bagurst Drve 5= [Manganese Hervous
uicker Respiramry - -
Tnzlium A - - -
Respramry e =
- 721 — 2
| ST R
Fosure Megumn Tot
7

fedum o6
:Fetem‘ MEE] EEEETA ] T
Woles
- Mutagenic chemicals were evaluated In accordance with USERA's Supplemental Guidance for Assessing Susceptiliity from Earty-Lite Exposure ta Carcinagans (200 Total Body Welght H1 [INE
Total CVE HI ]
Tetal Dennsl Hi E
Total Developmental K1 3]
Total Endocrine H1 (EE]
Tatal S HI (K]
Total Hematalogic H1 [EKI1
Total Hepate H1 A
Total Immure 1 3
Tatal Nervous H1 1
Totz! Mone Specified H1 0.9
Total Repracuctive Hi K]
Totsl Resplratory H1 2
Tatal Tyroid HI 0

Total urnary H1 KL}




[Fcenario Timerrame: Future

[Receptor Population: Off-Site Residents
[Recentor Age: Lifelong (Child and Adult

TABLE 9.15 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2

Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngestion | Innaiaton | Dermar External Exposure Exposure
Radiation Routes Total Routes Total
[Groundwater [Groundwater Baghurst Drive Slte [1,1,1-Trichioroethane - - - -
1.1.2-Trichioroethane 24E-08 3.7E-07
1.1-Dichloroethane 1.1E-08 16E-05
1.1-Dichloroethene -- --
1.2-Dichloroethane 6.6E-08 15E-06
2-Hexanone -- --
Benzene 43E-08 34E-07
Bromodichioromethane 58E-08 9.3E-07
Chioraform 8.9E-08 1.1E-06
Methyi tert-butyl ether 19E-09 8.9E-08
[Methyiene chioride 30E-09 6.9E-08
Tetrachioroethene 1.9E-08 5.2E-08
Trichiomethene (Mutagenic) 1.1E-08 6.3E-06
Trichiomethene (Nonmutagenic) 14E-08 1.1E-05
[Viny! chioride 27E-06 43E-05
1 4-Dioxane 32607 9.6E-05
Divenzo(a hanthracene -- 26E-06
|aidrin -- 5.0E-06
eita-8HC 48E-07 12E-06
Dieidrin 23E-06 36E-06
atuminum s s
|ntimony -- --
|arsenic 78E-07 15604
Cadmium -- --
Chromium 1.06-04 3.7E-04
cobait - -
Cyanide - --
iron - --
Lead -- --
Manganese - -
ickel - --
Thalium -- --
Jvanadium - -
[Ehemical Towr TiE0d TIE-04
Egose oo TIEa
| EXpostire Meaium Totar GAI=EY)
~BaghurstDrive Ste|1.1.1- Trchioroethane = -
1.1,2-Trichloroethane - 1.0E-06
1.1-Dichloroethane - 43E-05
1.1-Dichloroethene - --
1 2-Dichloroethane - 44E-06
2-Hexanone - --
Benzene - 45E-07
Bromadichioromethane - 5 6E-06
Chioroform - 8.3E-06
Metnyi tert-butyl ether - 13607
Methylene chioride - 3.0E-09
Tetrachioroethene - 44E-08
Trichiomethene (Mutagenic) - 53€-06
Trichioroethene (Nonmutagenic) - 6.2E-06
[Viny! chioride - 5.1E-07
1 4-Dioxane - 5.1E-05
Dibenzo(a hjanthracene - --
|aidrin - 15E-05
aeita-gHC - --
Dielarn - -
lluminum - --
lntimony - --
Jarsenic - --
Cadmium - -
Chromium - -
Cobait - --
Cyanice - --
iron - --
Lean - -




TABLE 8.15.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASONABLE MAXIMU M EXROSUSE
YEVILLE, MONTEOMERY COUNTY, PENNSLYANIA

BACHURST DRIVE £

FAGE2

Medium Expasure Exposure Chemical Cartinogenic Risk Mor-Carinogenic Hazard Quatient
edium Foint of Potential
R adiation} Houtes Total Target Ciganls) Foutes Total
[Grounawater G Bagrul Dnve 5= [Manganese
[Taziim — E =
Taitn : - B =
C hemical Total = 14E-04 — - A
IE)(! ure Foint Talal AE-!
posure Mecium Total ElS
[Medium Tats! SE.
—

1~ MULAGENIC Chemitals were 8valuzted in aceordance with USEPA'S SUPPIEMENIal Guidance fr Assessing Susceptility from Ear-Lie EXposure b Carinogens (2008)



TABLE 9.16 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Feenario Tmeframe. Future BAGE: 6RZ
[Receptor Population: On-Site Resident
[Receptor Age:_child
Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngeston External Exposure Primary Tgeston | mhaiaton | Dermar Exposure
Radlation Routes Total Target Oran(s Routes Total
[Fubsurface Soit [Fubsurface Soit Baghurst Drive Site  [Aluminum See Table 9.18 RME for Cancer Risks Nervous 036 - 0008 [ 037 |
|arsenic Dermal, CVS 091 - 011 10
Chromium None Specified 017 - 017 034
Cobait 087 - 0021 089
Copper 029 - 00089 030
iron Gs 069 - 0016 070
Manganese Nervous 043 - 026 068
Thallium Dermal 070 - 0017 072
Jvanadium Dermal 018 - 017 035
[Ehemical Towr a6 - 077 54
SO0 e PO Totar 7
| EXposuire Meaium Totar G
T Baghurst Drive Ste  [AuminGm Nervous = T0017 = D007
|arsenic Dermal, CVS 000070 000070
Chromium Respiratary 000012 000012
Cobait Respiratory - 00010 00010
Copper NA - -
iron NA - -
Manganese Nervous 00048 00048
Thalium NA - -
Jvanadium Respiratory - 000021 000021
[Chemical Totar - 0 0065 - 00085
Eoer [ONIEES
EXposure Meoium Totar O
[V dium Totel 54
[Grounawater TGrounawater Baghurst Drve Ste [1.1.1-Tchioroethane Body Weignt 010 = G016 012
1.1,2-Trichloraethane Hematologic, Immune 00059 - 000038 00063
1.1-Dichioroethane Urinary 0049 - 00034 0053
1.1-Dichloroethene Hepatic 12 - 014 14
1.2-Dichioroethane Urinary 0010 - 0.00044 0011
2-Hexanone Nervous 012 - 00044 012
Benzene Immune 00053 - 000070 00060
Bromodichioromethane Urinary 00027 - 000017 00029
Chioroform Hepatic 0013 - 00010 0014
Metnyi tert-butyl ether NA - - ~ -
[Methylene chiaride Hepatic 0.0090 - 000030 00033
Tetrachioroethene Nervous, Ocular 0010 - 00053 0016
Trichioroethene (Mutagenic) NA - - - -
Trichioroethene (Nonmutageric) cvs, Immune, Developmental 19 - 028 22
[Viny! chioride epatic 0014 - 000096 0015
1 4-Dioxane Hegpatic, Urinary 012 - 000033 012
Divenzo(a njanthracene NA - - -
Iaidrin Hepatic 0038 - 0038
elta-5HC Hepatic 0.000054 - 0000035 0000088
Dieidrin Hepatic 0.0064 - 0010 0017
laluminum Nervous 010 - 000046 010
lntimony Hematologic 016 - 00048 017
|arsenic Dermal, CVS 13 - 00057 13
cadmium Urinary 0044 - 00039 0048
Chromium None Specified 022 - 0078 030
Cobait Thyroid 026 - 000047 02
Cyanide Reproductive 15 - 00067 15
iro s 018 - 000079 018
Leadt NA ~ - -
Manganese Nervous 020 - 0022 022
ickel Boy Weight 0023 - 000051 0024
Thailium Dermal 047 - 00021 047
Jvanacium Dermal 0049 - 00083 0058
SEEREE) 62 - 060
] [EXposure POt Totar
Exposure Medlum Totl
[edum o
Eceptor Totar I ERINGE]

Notes.
1- Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinagens (2005)



TABLE 5,16 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
REASONABLE MAKIMU M EXROSURES
BACHURET DRIVE SITE. HARLEYEVILLE MONTEOMER'Y COUNTY. PENNSYLYAN A

PAGE2

jenic Hazard Quatient

edivm Exposure Exposure Chemical reinogenic Risk Hon Car

Wedium aint of Potental

Goncern '_'l'_mgesuun DPE | P | o | e Frmey I n_r_gasmn T || T | e
2 adiation) Houtes Total Targel Qmganls) Poutes Tolal

Total Body Weight HI

Total CVE HI

otal Dennal HI

Tota! Developmertal Hi

Totz G HI

Total Hematologic HI

Total Hepate H1
Total Immure HI

Total Mervaus HI

Torz! None Specifien HI i
Total Regraductive HI 1
Total Respiratory Hi [ANTHIE]
Total Thyroid HI 12

Total Unnary HI [z




TABLE 9.17 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Feenario Tmeframe. Future BAGE: 6RZ
S|
e Adutt
Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngeston External Exposure Primary Tgeston | mhaiaton | Dermar Exposure
Radlation Routes Total Target Oran(s Routes Total
[Fubsurface Soit [Fubsurface Soit Baghurst Drive Ste  [Aluminum | See Table 9.10 RME for Cancer Risks Nervous 0034 - 00014 [ 0035 |
|arsenic Dermal, CVS 0085 - 0018 010
Chromium None Specified 0016 - 0028 0044
Cobait 0082 - 00034 0085
Copper 0027 - 00012 0029
iron Gs 0064 - 00027 0067
Manganese Nervous 0040 - 0043 0083
Thallium Dermal 0066 - 00028 0068
Jvanadium Dermal 0017 - 0028 0045
[Ehemical Towr 043 - 013 056
SO0 e PO Totar 56
| EXposuire Meaium Totar o6
T Baghurst Drive Ste  [AuminGm Nervous = T0017 00017
|arsenic Dermal, CVS - 000070 000070
Chromium Respiratary 000012 000012
Cobait Respiratory 00010 00010
Copper NA - -
iron NA - - -
Manganese Nervous 00048 00048
Thalium NA - -
Jvanadium Respiratory - 000021 000021
[Chemical Totar - 0 0065 - 00085
Ex [ONIEES
EXposure Meoium Totar O
[V dium Totel U57
[Grounawater TGrounawater Baghurst Drve Ste [1.1.1-Tchioroethane Body Weignt 0061 = oo 0072
1.1,2-Trichloraethane Hematologic, Immune 00036 - 000025 00038
1.1-Dichioroethane Urinary 0030 - 00023 0032
1.1-Dichloroethene Hepatic 074 - 0096
1.2-Dichioroethane Urinary 00061 - 000029 00064
2-Hexanone Nervous 0072 - 00029 0075
Benzene Immune 00032 - 000048 00036
Bromodichioromethane Urinary 00016 - 000011 00018
Chioroform Hepatic 00079 - 000070 00086
Metnyi tert-butyl ether NA -~ - - -
[Methylene chiaride Hepatic 00054 - 000020 00056
Tetrachioroethene Nervous, Ocular 00061 - 00035 00097
Trichioroethene (Mutagenic) NA - - - -
Trichioroethene (Nonmutageric) cvs, Immune, Developmental 12 - 019 13
[Viny! chioride epatic 00085 - 000066 00032
1 4-Dioxane Hegpatic, Urinary 0074 - 000026 0075
Divenzo(a njanthracene NA - - -
Iaidrin Hepatic 0023 - 0023
elta-5HC Hepatic 0000032 - 0000023 0000055
Dieidrin Hepatic 00038 - 00069 0011
laluminum 0063 - 000035 0063
lntimony Hematologic 0097 - 00036 010
|arsenic Dermal, CVS 078 - 00043 078
cadmium 0026 - 00029 0029
Chromium None Specified 013 - 0059 013
Cobait Thyroid 016 - 000035 016
Cyanide Reproductive 091 - 00051 091
iro s 011 - 000060 011
Leadt NA ~ - - -
Manganese Nervous 012 - 0017 014
ickel Boy Weight 0014 - 000039 0014
Thailium Dermal 028 - 00016 028
Jvanacium Dermal 0030 - 0.0064 0036
SEEREE) X - a1 73
] [EXposure POt Totar EE]
Exposure Medlum Totl 535




[Fcenario Timerrame: Future

[Receptar Population: On
[Recentor Ace:_Adutt

ite Residents

TABLE 9.17 RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

EASONABLE MAXIMUM EXPOSURES

RE
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 2 OF 2

[Groundwater

Non-Carcinogenic Hazard Quotient

Medium Exposure Exposure Chemical Carcinogenic Risk
Medium Point of Potential
Concem Tngestion | Innaiaton | Dermar External Exposure Primary Tgeston | mhaiaton | Dermar Exposure
Radiation Routes Total Target Oran(s Routes Total
[ Baghurst Orive Site_ [1.1.1-Trichioroethane Hepatic 039 039
1.1,2-Trichioroethane Respiratory 11 11
1.1-Dichioroethane NA - -
1.1-Dichloroethene Hepatic - 30 30
1.2-Dichloraethane Nervous 0084 0084
2-Hexanone Nervous 019 019
Benzene Immune - 00068 00068
Bromodichiommethane NA - -
Chioraform Hepatic 0013 0013
Metnyi tert-butyl ether Hepatic, Unnary, Ocuiar 000061 000061
[Methyiene chioride 000086 000086
Tetrachioroethene Nervous, Ocular - 0015 0015
Trichiomethene (Mutagenic) NA - -
Trichioroethene (Nonmutagenic) cvs, Immune, Developmental 7 a7
[Viny! chioride Hepatic - 00041 00041
1 4-Dioxane Newvous, Respiratory - 12 12
Divenza(a nanthracene NA o z z
|aidrin NA - -
eita-8HC NA - -
Dieidrin NA - - -
atuminum Nervous = s
lantimony NA - -
|arsenic Dermal, CVS - -
Cadmium Urinary - -
Chromium Respiratory - - -
cobait Respiratory = s
Cyanide Endocrine 114 114
iron NA - - -
Leadt NA - -
Manganese Nervous - -
ickel Respiratory - -
Thalium NA - -
[vanadium Respiratary - - =
[Exposure Point Total 7
| Eposure edur Torat 7
T
CeptoriToal 5
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibilty from Early-Life Exposure to Carcinagens (2005). Total Body Weight HI 0066
Total CVS HI 59
Total Dermal Hi T3
Total Developmental Hi 50
Total Endocrine HI T
Total GS HI
Total Hematologic HI
Total Hepatic HI
Total Immune Hi
Total Newvous HI
Total None Specified Hi [
Total HI [
Total Respiratory HI 2
Total Thyroidt HI [
Total Uninary Hi [




TABLE 9.18 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Fcenario Timerrame: Future PAGE 10F 2

[Receptor Population: On-Site Residents
[Recentor Age: Lifelong (Child and Adult

Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngestion | Innaiaton | Dermar External Exposure Exposure
Radiation Routes Total
[Fubsurface Soit [Fubsurface Soit Baghurst Drive Site  [Aluminum - - [ - | SeeTabesS.16RMEandO.1/RME forHazardindices |
|arsenic ]
Chromium
Cobait --
Copper --
iron --
Manganese --
Thallium --
Jvanadium - —
[Ehemical Towr = 52604
SO0 e PO Totar E0T
| EXposuire Meaium Totar S2E-04
T Baghurst Drive Ste  [AuminGm = = =
|arsenic - - 1.7E-08
Chromium - 1.1E-06
Cobait - 206-08
Copper - --
iron - - -
Manganese - --
Thalium - --
Jvanadium - - -
[Chemical Totar - - 06
Ex ¢
EXposure Meoium Totar =
[V dium Totel 0d
[Grounawater TGrounawater Baghurst Drve Ste [1.1.1-Tchioroethane - = —-
1.1,2-Trichloraethane 24E-08 37E-07
1.1-Dichioroethane 1.1E-08 16E-05
1.1-Dichloroethene i
1.2-Dichioroethane 15E-06
2-Hexanone --
Benzene 34E-07
Bromodichioromethane 9.3E-07
Chioroform 1.1E-06
Metnyi tert-butyl ether 6.9E-08
[Methylene chiaride 6.9E-08
Tetrachioroethene 5.2E-08
Trichioroethene (Mutagenic) 8.3E-06
Trichioroethene (Nonmutageric) 1.1E-05
[Viny! chioride 43E-05
1 4-Dioxane 9.6E-05
Divenzo(a njanthracene 26E-06
Iaidrin 5.0E-06
aeita-HC 1.2E-06
Dieidrin 36E-06
laluminum --
lntimony --
|arsenic 15604
cadmium --
Chromium 37E-04
Cobait --
Cyanide --
iron e
Leadt --
Manganese --
ickel --
Thailium --
Jvanacium -
SEEREE) TIE04 = AR
] [EXposure POt Totar KAIEEY])
Exposure Medlum Totl TIE0d




TABLE 9.18 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Fcenario Timefame: Futire PAGE20R2

[Receptor Population: On-Site Residents

[Recentor Age: Uifelong (Chilg and Adui

Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Cancern Thgeston | Inhataton | Dermal External Evposure Primary Thgestion | Inhalaton | Dermal Exposure
Raiation Routes Total Target Oan(s Routes Total

[Grounawater [air Baghurst Drive Site  [1,1,1-Trichioroethane i - e
1,1,2-Trichioraetnane 1.0E-08 - 1.0E-08
1.1-Dichioroethane 4.36-05 - 43E-05
1,1-Dichioroethene - - s
1.2-Dichioroethane 4406 = 44606
2 Hexanone . o o
Benzene = 45607
Bromodichiommetnane - 5 6E-06
Chiorofarm = 8.3E-06
ety tert-butyl ether - 13E-07
vethytene chiorice = 3.0E-09
Tetrachioroethene - 44E-08
Trichiomethene (Mutagenic) - 53E-06
Trichiomethene (Nonmutagenic) = 8.2E-06
[viny! chiorice = 5.1E-07
1.4-Dioxane - 5.1E-05
Divenza(a nanthracene = e
|airin - 15E-05
aenagHC = -
Dieirin = s
latuminum = s
lantimony = i
larsenic = o
Caamium - =
Chromium = e
Covart = i
Cyanice - --
iron - --
Leaa = o
vanganese = s
ickel - --
Thailium = =
[vanagium -

[Exposure POt Total
| B e o
Ceptor RIS Tor

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibilty from Early-Life Exposure to Carcinagens (2005)



ES1CTE
SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COFCs
ENTRAL TENDENCY EXPOSLIRE
BAGHURST DRIVE SITE. \ARLD’G\!:\LE linlj'EGC?v ERY COUNTY,

ISYLVANIA

tof Populatio
Al
Medium Expostire EXpostre Chamical Carcinagenic Risk Noa-Carcinegenic Hazard Quetien
Medium Poirt of Potential

Concen Ingestien | Innalzton Dermnal Externa Exposure Frimary Ingestion | Inhaisten Dermnal Exposure
(Radation) | Reutes Total | Terget O Routes Tat
FSirface eaer Suriace vealor Tnermitient Sveam |1, 1-Dichioe cethans = TE00 = Drinary 0000004 = T000006 GOm0t

Disiarin & 2E0T Hepatic 0.00005 0002 0.002

Heptachicr Epoida = AE-0 Hepatic 000010 0002 0.002

Arsenic = = Dermal, C¥S 0.001 = 0.0002 0.001

Chromium Mene Specified | 0.000072 00003 0.0008

- - - Mervious 0.003 - 0ot 002

& s SE-07 0004 - 002 002

[Exposure Pont Tolal 07 0.02

Expocurs Modium Total 002

ium 002

[Sediment Sediment Intermitlent Stream E - 1E-08 - Demmal, CVS 0.001 - 0.0002 0.001

07 . AE07 Mene Spacified ~ 00006 0.001

. e -- : Thyroid 0003 . 000008 003

GS 0003 000008 0.003

4E-07 - 4E-07 9.007 - 00010 0.005

[Exposu 0.008

Exposure Meiumn Total 0.008

ERITREE] 0,005

Foceptor Risk Tota Fecoptor HI Tota 003

Mites

1- Mutagenic chermicas were evalugted in accordance with USEPA's Supplemertal Guidance for Assessing Sus

tilty from Early-Lfe Exposure to Carcinegens 2005)



TABLE 8 2 CTE
ECEFTOR RISKS AND HAZARDS FOR CORCs
CENTRAL TENDENCY EXPOSURE!
BAGHURST DRIVE STE, HARLEYSVILLE, MONTGOMERY COUNTY,
PAGE 1 OF 1

SUMMARY OF

NSYLYANIA

WMecium Exposure Exposure Chernical

Carcinogenic Risk Hon-Carcinogenic Hazard Quotient
Medum Fant of Polential

Routes Tatal
Pardomen Cresk See Tal

Concem Thoeeton l (EEIED Tems | Extamal Exposire FAmary EEEE BEEEE T Exposure
Radistion Routes Tala
[Surace VWatar I forLa 20

00000gE
== 0000052 0>

Miedum Tota
Sedment

Tone Spechied |
1 | | I

0.00

Notes:
1 - Mutagenic chamic:

waliatad In accordance with USEPA's Supplemantal Gisidance for Assessing Susceptiblity from Eany-Life Exposure to Carcnogens (2005).



TABLE 53 CTE
ECEPTOR RI: ND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSLRE!

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

SUMMARY OF

NSYLYANIA

Scenario Tmerame. Current

PAGE 10F 1
Recaptor Population: Recreationd Users
Soceptor Age Adut
Mecium Exposure Exposure Chemical Carcinogenic Risk Hon.Carcinogenic Hazard Quotient
Medum Pant of Polentia
Concem Thgeston GEEED Tema | Extarmal Exposure FAmary Tngeston [GEEER Temms EE0
Redistion Routes Torel Routes Tata
Surace viater Feraomen Liesk. i See Ta X QoW TG D 00T
| 000018 35 0.000047
[Vooum ot
Sedment T T T Tone Spechied |_Dowa0 [ — T 000
| | | 00040 | - | ooz
Tlotes:
- Mutagenic chamic wallatsd I accerdance with USEPA'S SUpplemental GLidan ce for ASsessing Susceptibilty from Eany-Lite Expesurs to Caronogens (2005),



TABLE 84 CTE

ECEFTOR R ND HAZARD
CENTRAL TENDENCY EXPOSURE!

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

SUMMARY OF

'OR COFCs

NSYLYANIA

PAGE 10F 1
Mecium Exposure Exposure Chemical Carcinogenic Risk Hon.Carcinogenic Hazard Quotient
Medum Pant of Polentia
Concem Thgeston GEEED Tema Extarmal Exposure FAmary Tngeston [GEEER Temms EE0
Radiation Tol: arget Oroent Routes Tolal
Surace viater Feraomen Liesk. REE] 7 EE ZCTangosCe 7 =
5 3 4E-09 ™ | |
[Vooum ot
Sedment | = | | I I I
| | - I | |
S Ceptor TSk 105

Notes:
1 - Mutagenic chamic:

waliatad In accordance with USEPA's Supplemantal Gisidance for Assessing Susceptiblity from Eany-Life Exposure to Carcnogens (2005).



TABLE 95.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 1
Scenano Tmeframe. FULLre
[Receptor Population: Construction Worker
[Receptor Age Ad
Medium Exposure Exposure Chemicel Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Thgeston | Thaleton | Dermal | Extemal Exposure Primary Thgeston | TWhalaton | Dermal | Exposure |
(Rediation) | _Rou ]| Target Organ(s Routes Total
[Subsurace ol Toubsurtace Sof BaghusrtDrve ote  [Auminum - - B ervous 0020 = 00002,
Arsenic 32607 34E-08 Dermal, CVS 0,050 00054 0056
Chromium 21E07 . 1.86-07 2 Hematologic | 00058 - 0.0050 0011
Cobait = - Thyroid 00048 . 000010 00049
Copper = - () 0,016 - 000035 0017
ron e - GS 0,038 - 000081 0039
Manganese - - Nervous 0.024 - 0013 0036
Thalium = ermal 00097 ; 000021 00099
Vanadium e = Hermatologic | 00051 - 00042 00093
[Cherical Total 53E07 . 21E-07 . 017 . 0029 0
| Exposure Pont Tota 0
[ Exposure Medum Total 0
ERITERYIT = = - Nervous 045 . G
= . Dermal, CVS 019 = 0.19
= = Respiratory 0011 = 0011
= - Respiratory - 0.083 - 0083
- NA = , -
- NA = =
Manganese - Nervous 13 - 13
- , NA = , z
= = = Respiratory - 0,059 = 0059
[Chemical Total = - = = 21 =
| [Eposire PontTold
[ EocsueMedumToml
Recepio Risk oLl Recepio i ToE
Notes:
1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). Total CVS HI 075
Total Dermal HI 0%
Total GS HI 0055
Total Hematologic HI 0020
Total Nervous HI i3
Total Respiratory HI 015
Total Thyroid HI 00049




TABLE 96 CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenano Timerrame: Fulure PAGEY GR2
Recentor Age: Chilg
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcingenic Hazard Quotient
Medium Paint of Potential
Concern Thgestion | Inhalaton | Dennal Extermal B Primary Thgestion | Inhaaton | Demmal Exposure
Raiation Routes Total Target Oan(s Routes Total
[Fubsurtace So [Subsurface Soil BaghurstDrive Stte  [Aluminum See Table 9.6.CTE for Cancer Risks Nervous 0.09% oooit [ 0098 |
Arsenic Dermal, VS 024 0014 026
Chromium None Specified 0047 0.022 0.069
Copalt Thyroid 023 0.0028 024
Copper Gs 0078 0.00093 0.079
iron Gs 018 0.0022 019
Manganese Nervous 011 0034 015
Thaliium Dermal 019 0.0022 019
[vanadium Dermal 0.049 0.023 0072
[Cremical Towr 2 - 010 13
S Dosure POl ot T
( EXposUre e otar =
| Baghurst Dive sie Nervous = TooTT To0TT
Dermal, CVS - 0.00047 0.00047
Respiratory - 0.000081 0.000081
Respiratory = 0.00067 0.00067
NA - -
NA N -
Nervous - 0.0032 00032
NA - - =
Respiratory = 0.00014 000014
= 00057 = 0057
= [T
EXposure Meaum Totar oo
e ium Total i
[Grounawater TGrounawater Baghurst Diive Site 1.1, 1 Trchiomethane Body Weight G042 = T0090 D051
1.1,2-Trichlomethane Hematologic, Immune 0.0024 0.00021 0.0027
1.1-Dichiomethane Urinary 0.020 0.0019 0.022
1.1-Dichiomethene Hepatic 051 0.080 058
1.:2-Dichlomethane Urinary 0.0042 0.00024 0.0044
2 Hexanone Nervous 0.049 0.0024 0.052
Benzene immune 0.0022 0.00039 0.0026
Bromodichiorometnane Urinary 0.0011 0.000094 0.0012
Chiaroform Hepatic 0.0054 0.00058 0.0060
ety tert-butyl etner NA - ~ ~
Metnylene chioride Hepatic 0.0037 000016 0.0039
Tetrachiomethene Nervous, Ocular 0.0042 0.0030 0.0072
Trichioroethene (Mutagenic) NA = i &
Trichioroethene (Nonmutagenic) Vs, Immune, Developmental | 080 016
[vinyi chioric epatic 0.0058 0.00053 0.0084
14-Dioxane Hepatic, Urinary 0051 0.00022 0.051
Dinenzo(a nyantnrac ene NA = 2 -
Ararin Hepatic 0016 - 0016
deita-BHC Hepatic 0.000022 0000019 0.000041
Dielciin Hepatic 0.0026 0.0058 0.0084
Auminum Nervous 0.043 0.00021 0.043
[antimony Hematologic 0067 0.0022 0.069
Arsenic Dermal, CVS 053 00026 054
Cadmium Urinary 0018 00018 0.020
Chromium None Specified 0.091 0.036 013
Copalt Thyroid 011 0.00021 011
Cyanide Reproductive 062 0.0031 063
iron G5 0073 000036 0074
Lead NA - - -
Manganese Nervous 0.083 0.010 0.093
Nickel Bouy Weight 0.0096 0.00024 0.0098
Thaliium Dermal 019 0.00095 019
[vanadium Dermal 0020 00039 0024
| SRR 34 032 7
| [Exposure POt Tot! T
Exposure Medum Total 7
g o o 7
ECeptor T otar Receptor T o [

Notes
1- Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptisility from Early-Life Exposure to Carcinogens (2005)



SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
CENTRAL TENDENCY EXPOSURES
BACHURET DRIVE SITE. HARLEYEVILLE MONTEOMER'Y COUNTY. PENNSYLYAN A

PAGE20F 2
Medium Exposure Expasure Chemical Carcinagenic Risk Non-Carcinagenic Harare Guatient
Medium Point of Fotentizl
concern _l_lluesnun e | EELE] [ EEC] I EE Frimany

(Badiztion

T I'|ﬁ—,_]'—gesnu'| et | Dem B
Foutes Tolal Target Organis) Foutes Totsl

Total Boty Weight Hi LS
otal CVS HI ¥

Total Dernal Hi 13

Total Developments! Hi (7]
Toal GS HI >

Total Hematolagic HI 77

Total Hepatic Hi
Total Immune i

Total Mervaus Hi

Tatal Hone Specties K|
Tatal Reproductive Hi

Total Respiratary Hi [IHE]
Total Thyroid HI 4
Total Urinary I [T i5e——]



[Scenano Timetrame: Fure

[Receptor Popuiation: Farmers

ENTRAL TENDENCY EXPOSURES

TABLE 9.7 CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 10F 4

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngeston | mhataton | Dema | Bxiemar Tposure Frmary Thgeston | naraton | Dermal Exposure
Radiation) | _Routes Total Target Organts) _ Routes Total
[Forecesbeutace som T [Sunace/SUpsUMace SOn | Bagnust rve Site = = = Nenvous ToTS = T o016 0076
12605 - 13806 13805 Demal, cvs 019 0020 021
15605 P 13605 29E.05 Nane Specified 0036 0031 0.067
- - - Thyroi 0.18 00038 018
= b - s 0.080 00013 0.062
s 0.14 00030 0.15
Manganese Newvous 0089 0028 0.4
Thallium Demal 014 00031 015
[vanadium = = = Demal 0038 0031 0.070
Cremical Tow 26E.05 = T5E05 = T 0t 095 = 0.2 T
Exposure Port Tota T2e 05 T
I EXpOSUre MEsilm Totar R OEDS T
g Bagnusr Drve Sz [Acmm = B = = Nemous 00075 e o007
arsenic = « 29E.08 Demal, cvs 0.00031 " 0.00031
chromiun 13807 Respiratory 0000054 i 0.000054
Covat 35609 Respiratory 0.00045 o 0.00045
Copper s s =
Iron NA . - -
Manganese Nervous 0.0021 s 00021
Thallium = " .
Vanadium = s = Respiratary 0.0000% “ 0.000036
[Cremical ot = TaEo7 = = = D003 = 00035
[Exposure Port Tota e
Eposure Medum Totar [
IME m Tota T
Srounavater Tarounawater BeOnUST DIve e 1.1, T-Trcnoroemane = e = B Boty wergn D020 T 0006 Doz |
Potable Use 1,1, 2-Trichlorethane 75608 - 13608 88508 Hematologic, Immune 00011 0.00020 00013
1.1:Dichloroethane 3.1E-08 - 60807 37E.08 Utinary 00035 00018 0011
1,1-Dichlorethene = b = = Hepatic 024 0078 031
1.2:Dichloroethane 31807 37608 34E07 Utinary 00020 000024 00022
2Hexanone = Nervous 0023 00024 0025
Benzene 6.4E-08 24808 8.8E.08 Immune 00010 000038 00014
Bromodichicromethane 19607 32608 226807 Utinary 000053 0.000080 0.00062
Chioroform 23607 - 48608 27807 Hepatic 00026 0.00055 00031
Metnyt tert-butyl etner 19808 P 11E08 20808 NA = - =
Metnytene chicride 12608 - 11E08 13608 Hepatic 00017 000016 00019
Tetrachiomethens 7.1€-09 b 10E-08 1768 Nervous, Ocular 00020 00028 0008
Trichioroethene (Mutagenic) 9.98.07 - 39807 14808 - - -
Trichloroethene (Nonmutagenic) | - 2.0E-08 b 78807 28E.08 V8, Immune, Developmental | 0.37 015 052
Vinyt chionde 17608 - 34807 20808 atic 00027 0.00055 00033
1 4-Dioxane 20805 = 18607 21E.05 Hepatc, Urinary 0024 o.00021 0024
Dibenzo(a nyanthracens 35607 - - 35E07 NA - - -
aicin 11E-08 = = Hepatic 00074 - 00074
detta-BHC 15607 - Hepatic 0000010 oooooie | o.00026
Dietciin 28607 Hepatic 00012 0005 00087
[atuminum Newvous 0.020 000033 0020
[antimony Hematologic 0031 00034 0035
[arsenic 32605 53807 a3e0s Demal, cvS 025 00041 025
Cadmium Urinary 00084 00028 0011
Chromium 37605 48E-05 B4E05 None Speciied 0043 0.056 0.0%8
Cobait = b = - Thyroid 0051 0.00033 0051
Cyanide - - - Reprodctive 029 0.0M8 030
ron = = = s 0034 000056 0035
Leag - - - - - NA - - - -




[Scenano Timetrame: Fure

[Receptor Popuiation: Farmers

TABLE 9.7 CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 20F 4

| eEmrrEe

IME jum Total
[Grounawater

Medium Exposure Exposure Chermical Carcinogenic Risk Non-Carcingenic Hazard Quotient
Medium Point of Patential
concem Thgeston | inhalaton | Dermar Extemal Exposure, Primary Thgeston | tnhaiation | Dermal Exposure,
Raciation Routes Total Target Organ(s) — Routes Total
Torounaweter RIS DIVE S [anganese = = = Nenvos ] = ot |
Potable Use Nickel = - - Boy Welght 0.0045 0.00037 0.0049
Thallium - - - Demal 0090 00015 0092
vanadium - - -~ Demal 0.0095 - 00060 0015
[Cremical Total T0E-04 - 52605 6 035
[Expostre Point Total
| Exposure Medurm Total
AT Baghusi Drive Site [ 1.1,1-T = = = Hepatic = 0
Potabe Use 1.1,2-Trichiomethane - 70607 - Respiratory - 076
1.1-Dichlomethane - 29605 - - -
1,1-Dichiomethene - - - Hepatic - 20
1,2 Dichlomethane = 29606 = Nervous = 0.056
2 Hexanone - - -~ Nervous - 013
Benze = 30807 == Immune = 0.0045
Eromodichiorometnane -~ 37606 -~ NA - -
Chioroform = 56606 be Hepatic = 0.0087
ety tert-buty etner 9.0E-08 Hepatic, Urinary, Ocular - 0.00040
wetnylene chioride 20809 Hepatic = 0.00058
Tetrachiomethens 29608 Nervous, Ocular - 0.0099
Trichloroethene (Mutagenic) 36E-06 - -
Trichloroethene (N onmutagenic) 55€-06 CVS, Immune, Developmental - a1
vinyi chiorice 34607 Hepatic - 0.0027
1.4-Dioxane = 34E05 = Nervaus, Respiratory - 079
Divenzo(a hjantnracene = = 2 NA = -
Aicin - 10805 - NA - -
deita-BHC = e == NA = =
Dielcin - - -~ NA - -
Atuminum = p = Nervous = =
[Antimony - - -~ NA - -
Arsenic = = e Demal, CVS - o
Cadmium - - - Urinary - -
Chromium - - - Respiratory - -
Copait - = - Respiratory - -
Cyanide Endoacrine = 77
n NA - -
Lean NA = s
Manganese Nervous - -
Nickel = e be Respiratory = =
Thallium - - - NA - -
Vanacium = s = Respiratory = s
[Chiemical Totar = 96E05 = = s
[Exposure Port Tota___
| Exposure Medum Total
[Grounawater Baghusii Drive Site | 1.1,1-Tnchioroethane, = o i = Body Weignt 000021 000020 000041
imgation 1,1, 2-Trichiomethane 8.0E-10 - 30E-10 1.1E-09 Hematologic, Immune 0.000012 0.0000046 0.000017
1,1-Dichiorethane 3.36-08 e 13608 47608 Urinary 0.00010 0.000041 0.00014
1,1-Dichlomethene = - = - Hepatic 0.0025 00017 0.0043
1,2-Dichiomethane 33609 - 8.3E-10 4109 Urinary 0.000021 00000053 0000026
2Hexanone - - - - Nervous 0.00025 0.000053 0.00030
Benzene 6.86-10 53E-10 12609 Immune 0.000011 0.0000085 0.000019
Bromodichioromethane 20609 73E-10 27E09 Urinary 0.0000057 00000021 | 00000077
Chioroform 24609 11E09 35609 Hepatic 0.000027 0000013 0.000040
ety tert-buty ether 2.06-10 . 24E-11 22610 NA - = =




[Scenano Timetrame: Fure

[Receptor Popuiation: Farmers

ENTRAL TENDENCY EXPOSURES

TABLE 9.7 CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 30F 4

| eEmrrEe

Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinagenic Hazard Quotient
Medium Point of Potential
Concem Tngestion | nharaton Dermal Extemal Exposure Frimary Tngestion | Inhalation Dermal Exposure
Raciatior Routes Total Target Organ(s) Routes Total
e e, st e s
Torounaweter RGNS DIVE S | Ve Iene cronae TRET = g TEETE epan T O00OTE = [N N
irgation Tetrachiomethene 76611 - 2.3E-10 31E-10 Nervous, Ocular 0000021 0000065 0000086
Trichioroethene (Mutagenic) 1.1€-08 - 9.1E-08 20608 = e e
Trichioroethene (Nonmutagenic) 21E-08 - 18E-08 39E-08 VS, Immune, Developmental | 0.0040 0.0034 0.0074
Viny chiorice 1.8E-08 - 7.1E-09 25E-08 Hepatic 0000029 0000012 0000041
1.4-Dioxane 22607 - 40E-09 22607 Hepatic, Urinary 000025 00000047 000026
Divenzo(a,hjanthracene 36E-09 - - 38E-09 NA - - -
1.1E-08 - - 1.1E-08 Hepatic 0000079 - 0000079
delta-BHC 1.6€-09 - 6.1E-09 77609 Hepatic 000000011 000000042 | 0.00000053
Dieldrin 3.0E-09 29E-08 32608 Hepatic 0000013 000013 000014
[ Auminum Nervous 000021 00000038 000022
Antimony - Hematologic 000033 0000039 000037
Arsenic 6.1E-09 Demal, CVS 00027 0000047 00027
Cadmium - 0000090 0000032 000012
Chromium 39607 55607 None Specified 0.00046 000064 00011
Cobalt - - - Thyroid 000054 00000038 000055
Cyanide - - - Repraductive 00031 0000055 00032
iron - - - Gs 000037 00000065 000037
Leadt - - - NA - - -
Manganese - - - Nervaus 000042 000018 000060
Nickel - - - Body Weight 0000048 00000042 0000052
Thailium - - - Demal 000097 0000017 000098
Vanadium -~ - - - Demal 000010 - 0000069 000017
[Cremical Totar T1E-06 = 6 6E-07 T7E-06 0017 00068 0024
[Expostre P oint Total T7E06 0024
T7E06 0024
ir Baghusrt Drive Site [ 1.1, 1-Trichiomethane, - B - B B Hepatic - 000000017 - 000000017
irgation 1.1,2-Trichloroethane - 28E-13 - 28E-13 Resplratory 000000031 - 000000031
1.1-Dichioroethane - 16E-11 - 16E-11 NA - - -
1.1-Dichioroethene - - - - Hepatic 00000013 - 00000013
1.2-Dichiomethane - 13612 - 13E412 Nervous 2568 - 25E-8
2-Hexanone - - - - Nervous 3068 - 30E-8
Benzene - 17E413 - 17E413 Immune 2569 - 2569
18E-12 18E-12 NA - - -
Chioroform 29E-12 29E-12 Hepatic 46E9 - 46E-9
Methyl tert-butyl ether 34E-14 34E-14 Hepatic, Urinary, Ocular 1.56-10 - 15E-10
Methylene chioride 1.0E-15 1.0E-15 Hepatic 306-10 - 30E-10
Tetrachiomethene - 1.9E-14 - 19E-14 Nervous, Ocular 64E-9 - 64E-9
Trichloroethene (Mutagenic) - 21E-12 - 21E-12 - - -
Trichloroethene (N onmutagenic) - 33612 - 33612 CVS, Immune, Developmental 00000019 - 00000019
Vinyl chiorice - 24E-13 - 24E-13 Hepatic 1969 - 1969
1.4-Dioxane - 1.0E-13 - 10E-13 Nervous, Respiratory 24E9 - 24E-9
Divenzo(a,nantnracene - - - - NA - - -
e - 18612 - 18E-12 NA - -
delta-BHC - - - NA - -
Dieldrin - - - NA - -
[Atuminum - - - Nervaus - -
[Antimany - - - NA - -
Arsenic Demnal, CVS - -
Cadmium Urinary - -
Chromium Respiratory - -
Cobatt Respiratory : - s
Cyanide Endacrine 00000019 - 00000019
= = = NA s = x




ABLE 9.7CTE
SUMMARY GF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENGY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMER'Y COUNTY, PENNSYLVAN A

PAGEA OF 4
[ECerans T mename: Fulie
freceotorpopuizton. Farmers
Medium Exposure chemical Carcinogenic Risk Carcinogenic Hazard Gy
Medium Poinl o Potential
co Tngastion | Whaaton | Derma B Srposure Tngesti Tnhatation Expusure
(maciazom | Rouies Toul Foutes Total
T B Lean
imgation manganese = - = = = = - 8 -
racke - 2= .. N
Thaiium - - - -
5 = = 2 = Respiratory - = 5 =
IS - SOE T 9 T 0000056 - [
Exposure Poirt 1ol B 0E-11 [
AposuEedun Tt SOE T 0
i Tots TIE-05
[Receotr Tot FEE) Receplor H1 Tota!
Hotes
1 - MUIAGENIE CNEmiCals were evalater in 3CCOMANCe win USEPA'S SUpplemental GUIdance for Assessing Susceptilty om Eaty-Life EXposUre 1o Ca Total Budy Weight Hi [
Tolal CVS H1 a1
Total Dermal Hi 070
Tatal Develogmental 1 56
Total Endocrine K
Tota GS HI [
Total Hematologic H1 [
Total Hepaie HI e
Total Immune H1 E
Toral NEVoUS HI 3
Total Mone Specified H1 iRl
Totzl Repraguctive H1 030
Total Respiratory H T
Total Thyroid H1 024
Total Unnary H1 D050




TABLE 98CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 4
[Seenaro Tmerame, Futire
Receptor Popuiation: Famers
Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinagenic Hazard Quatient
Medium Paint of Potential
Concem Thgestion | Inhaiaton | Dermal Extemal EEs Frmary Thgestion | Tnhaiation | Dermal Exposure
Radiation) | _ Routes Total Target Organ(s) Routes Total
[Forecesubsuate Som [SUTaceISupsuMate SOT | Bagnusr Drve Ste - |Amnum = = = CEEE —
15605 - 15606 17605
29605 - 19605 48E05
Manganese
Thallum
vanadium = 21 23
[chemical Totar 44E05 -~ 2 1E-05
Exposure Foint Tatal
I EXpOSUre MEsilm Totar
Tar Baghusr Dive Sl JAlmnum = = e
arsenic = =
chromium
Cobatt
Copper
iron
Manganese
Thallium
[vanasium = = =
[Cremical Total = 27607 =
Exposure Point Total
Exposure Medum Total
IME i Total
Crounawater Grounawater BognUe Dive Site 1.1, - Tneniomemane = = =
P otable Use 1,1 2-Trichiomethane 9.0E-08 = 14608
1,1-Dichloroethane 3BE-06 = 66E-07
1,1-Dichloroethene = = p
1,2.Dichloroethane 27607 41E-08
2+ exanone
enzene 7.8E-08 27608
Eromadichioromethane 23607 35608
Chioroform 27607 - 5.4E-08
Methy! tert-butyl ether 23608 = 12609
Methylene chioride 20E-08 - 15609
Tetrachiomethene 8.6E-09 - 11E08
Tric hioroethene (Mutagenic) 17606 = 53607
Trichioroethene (Nonmutagenic) 24E-06 = 87E-07
viny criorice 22605 - 22606
1,4-Dioxane 25605 = 20607
Dinenzo(a nyanthracene 60E-07 - 0.0E+00
aldrin 1.36-06 = 0.0E+00
elta-BHC 18607 - 29607
Dielorin 34807 14E-06
[auminum
Antimony
arsenic
Cacimium
Chromium 62605 58E-05
onatt = = p
Cyanide - - -~
ron = = 2
Leag - = - = -




TABLE 98CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 20F 4
[Scenan Timerame. FUtire
Receptor Popuiation: Farmers
Medium Exposure Exposure Chermical Carcinogenic Risk Non-Carcingenic Hazard Quotient
Medium Point of Patential
concem Thgeston | inhalaton | Dermar Extemal Exposure, Primary Thgeston | tnhaiation | Dermal Exposure,
Raciation Routes Total Target OrganGs) Routes Total
| = Torounaweter RIS DIVE S [anganese = = = . ————
Potable Use Nickel = - - - =
Thallium P
vanadium =
[Cremical Total T6E-04 - -
[Expostre Point Total
Exposure Medurm Total
AT Baghusi Drive Site [ 1.1,1-T = = = = =
Potabe Use 1.1,2-Trichiomethane - 70607 - - 70807
1.1-Dichlomethane 29605 29E-05
1,1-Dichiomethene - -
1,2 Dichlomethane 29606 29E06
2 Hexanone - -
Benze 30807 30807
Eromodichiorometnane 37606 37606
Chioroform 56606 56606
ety tert-buty etner 9.0E-08 9.0E-08
wetnylene chioride 20809 20E-09
Tetrachiomethens 29608 29E-08
Trichioroethene (Mutagenic) 36E-06 36E-06
Trichloroethene (Nonmutagenic) 55606 5.5E-06
vinyi chiorice 34607 34607
1.4-Dioxane 34E-05 34E05
Divenzo(a hjantnracene = P
Aicin 10805 1.0E-05
deita-BHC = e == s P
Dielcin -
Atuminum p
[Antimony -
Arsenic ”
Cadmium - - -~ - -
Chromium -
Copait =
Cyanide =
n -
Lean
Manganese
Nickel e
Thallium - - -
Vanacium s
[Chiemical Totar = 96E05 = =
[Exposure Port Tota___
Exposure Medum Total
Imen im T otal
[Grounawater [Grounawater Baghusii Drive Site | 1.1,1-Tnchioroethane, = o i = =
imgation 1,1, 2-Trichiomethane 8.0E-10 30E-10 1.1E-09
1,1-Dichiorethane 3.36-08 13608 47608
1,1-Dichlomethene = - = =
1,2-Dichiomethane 33609 - 8.3E-10 4109
2Hexanone - - - -
Benzene 6.86-10 53E-10 12609
Eromodichiorometnane 20609 73E-10 27E09
Chioroform 24609 = 11E09 35609
ety tert-buty ether 2.06-10 . 24E-11 — 22610




TABLE 98CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
ENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE30F 4
[Scenario Tmeframe: FULLE
[Receptor Popuiation: Farmers
Medium Exposure Exposure Chemical Carcinagenic Risk Non-Carcinagenic Hazard Quotient
Medium Point of Potential
Concem Tngestion | nharaton Dermal Extemal Exposure Frimary Tngestion | Inhalation Dermal Exposure
Raciatior Routes Total Jarget Organts) Routes Total
| = Torounaweter RGNS DIVE S | Ve Iene cronae TRET = g ST ————
irgation Tetrachiomethene 76611 - 2.3E-10 - 31E-10
Trichioroethene (Mutagenic) 1.1€-08 - 9.1E-08 20608
Trichioroethene (Nonmutagenic) 21E-08 - 1.8E-08 39E-08
Viny chiorice 1.8E-08 - 7.1E-09 25E-08
1.4-Dioxane 22607 - 4.0E-09 22607
Divenzo(a,hjanthracene 36E-09 - 0.0E+00 - 38E-09
1.1E-08 - 0.0E+00 1.1E-08
delta-BHC 1.6€-09 - 6.1E-09 77609
Dieldrin 3.0E-09 - 29E-08 32608
[ Auminum - - - -
Antimony - - -
Arsenic 6.1E-09 35607
Cadmium - = p
Chromium - 55607 94E-07
Cobalt - - -
Cyanide
iron
Leadt -
Manganese -
Nickel -
Thailium -
Vanadium -

[Cremical Totar T1E-06 = 6 5
[Expostre P oint Total

Exposure Medium Total

[~ Baghusrt Drive Site [ 1.1, 1-Trichiomethane, B B
irgation 1.1,2-Trichloroethane 28E-13 28E-13
1.1-Dichioroethane 16E-11 16E-11
1.1-Dichioroethene = P
1.2-Dichiomethane 13612 - - 13612
2-Hexanone - -
Benzene 17E413 17E413
18E-12 18E-12
Chioroform 29E-12 29E-12
Methyl tert-butyl ether 34E-14 34E-14
Methylene chioride 1.0E-15 1.0E-15
Tetrachiomethene 1.9E-14 19E-14
Trichloroethene (Mutagenic) 21E-12 21E-12
Trichloroethene (N onmutagenic) 33612 33612
Vinyl chiorice 24E-13 24E-13
1.4-Dioxane 1.0E-13 10E-13
Divenzo(a,nantnracene - -
e 18612 18E-12
delta-BHC - -
Dieldrin -
[Atuminum -
[Antimany - - - - -
Arsenic -
Cadmium -
Chromium -
Cobatt o
Cyanide - - - - -




ABLE 9.8.CTE
SUMMARY GF RECEPTOR RISKS AND HAZARDS FOR GOPCs
CENTRAL TENDENGY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMER'Y COUNTY, PENNSYLVAN A

PAGE4 OF 4
[ECenaric Timetame. Fullre
Jzec entor popuisbon
Jrecentorage: Lielo
Medium Exposure Chemical Carcinogenic Risk Carcinogenic Hazard G
Mecium Point of Potertial
Cor Tngestion | Infaation Derma e Exposure Primary Tngesti Trhalation Expusure
(raciaiom | Rouies Total Target Organs Foutes Total
oundialer JAIr Lo
imgation Mznganese = - £ = =
1ok -
Thalivm -
vanzaium - - - - =
BOE-11 - El=]
Exposure Baint Tot=! B.0E-11
xposurs Medum Tots S0E11
e cam Tot 1 7E-06
e eotor Total Recentor EE=T
Hotes:

1 - Mutagenic chemicals were evaluated In accortiance wih USEPA's Supplemental Guidance for Assessing Suscepdility om Eay-Life Exposure to Carcinogens

003).



TABLE99.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
Scenario Tmeframe. Future
Receptor Population: Recreational User
IRoceptor Age: Child
Medium Exposure Expostre Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concemn Ingestion Inhalation Derma External Exposure Primary Ingestion Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s] Routes Total
Eubsu\'ace Soil [Subsurface Soil Baghurst Drive Site Alurninum - - - Nervous 0011 - 000013 0.011
Arsenic 35E-07 21E-08 Dermal, CVS 0027 - 0.0016 0029
Chromium 14E-06 6.9E-07 - None Specified 00052 - 0.0025 00077
Cobait - - N Thyroid 0026 - 000031 0.026
Copper - - GS 00087 - 0.00010 00083
ron - = - cs 0020 - 0.00024 0.021
- - ) Nervous 0013 - 00038 0017
Thalium < < = = Dermal 0.021 . 0.00025 0.021
Vanadium = - - s Dermal 0.0055 s 00025 00080
[Chemica Toal TEE0D 3 TIE0 > 0 2 0011
Exposure Point Total
| Exposure Medium Total
IAW Baghurst Drive Site Alurninum - - - Nervous - 0.000010 0. 010
Arsenic - 8.0E-12 - Dermal, CVS - 0.0000043 0.0000043
(Chromium - 1.28-09 - - Respiratory - 0.000000753 0.00000075
Cobalt - 9.6E-12 - Respiratory - 0.0000062 0.0000062
Copper - - NA - - -
Iron - - NA - - -
Manganese - - Nervous - 0.000030 0.000030
[ Thallium - - NA - - =
Vanadium - - - Respiratory - 0.0000013 0000013
[Chemica Total - 1.2E-09 - - 0.000053 000053
Exposure Point Total 0053
Exposure Medium Total 0053
Medium Total 15
Imr TSurtace Water Tntermitiont Sream |1, 1-Dichiorosthans TIE00 - TOE 10 - Ornary 5.000052 - 0000023 0.000075
Dielctin 15608 = 14807 Hepatic 0.00067 s 00083 0.0089
Heptachior Epoxide 45E09 = 28E-08 Hepatic 00013 - 00084 0.0097
Arsenic 20807 - 99E-09 - Dermal, CVS | 0016 - 0.00077 0017
Chromium 6.9E.08 “ 27607 e None Specified |  0.00025 s 0.000%6 00012
Manganese % = e o Nervous 0038 - 0.6
[Chemica Total 29E.07 = 45E.07 = 0.056 = 0,063
Exposure Point Total
Exposure Medum Total
[edium Totel
[Surface Water Surtace Water Perkiomen Creek JArsenic 26E08 | - | 1309 | - Dermal, CVS |__0.0020 —__ ] oooooss 00021_|
[Cremica Total 26E08_| - | _1eEme | - | 00020 — | 0000098 00021 |
[Exposure Point Totel 00021__|
Exposure Medium Total 00021 |
[Vediom ol _ 0.0021
ISedlmem TSeament Ttermitent Sueam  JATSenic TE07 = BOE-00 Dermal, CVS | 0012 = 0.00060 0012
Chromium 14E-06 = 65E-07 None Specified | 0.0049 - 00023 00073
Cobalt - - - -~ Thyroid 0024 -~ 0.00028 0.024
ron i s s = s 0025 “ 0.00030 0.026
[Chemical Total T5E:06 = 66E-07 = 0.066 = 0.0036 0.060
Exposure Point Total 0.060
Exposure Medum Total 0.060
0.069

Jitedium Total




E93CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs

ENTRAL TENDENCY EXPOSURE

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY,
PAGE 2 OF 2

ISYLVANIA

Wil Exposure Exposirs Charmical Carcinogenic Risk Nea.Carsinegenic Hazard Queriert
Wedum Poirt of Potential
Concern Ingestion Innalzion Demnal External Exposure Frimary Ingastion Inhalation Demnal Exposure
[Radation) Reutes Trta Target O 5 Routes Tois
Sediment Pardomen Cresk  |Chromium 15E.0B - T5E = Hene Speciied 0027
hemica Total 1 6E-06 T 5E-07 00027
[Exposure Poril Tolal
Exposure Medum Tolal
Receptor Risk Total - Subsurface Soil and Intermittent Srearm Receptor Hi Totd - Subsurface Sl and Intermittent Stream
I Reteplor Risk T dlal _ SubsuTecs SOl ad Perkoinen Cresk Receptor A Totel - Subsuitace Sol ang Pekomen Creek
Metes,
1- Mutagenic chemicais were evalueted in accordance win USERA's Supplemental Guidance for Assessing Susceptiilty from Early-Lte ogens (2005)

Tatal CY5 H

Tatal Dermai Hi

Toal GSHI

Total Hepatic H

Total Nervous HI

Totd None Specified HI
Total Respiratony Hl
ot Thyraid H

Totzl Uninary H

0.050
0.089
0.055
0.017

0.050

0.000075




TABLE 9.10.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
[Scenario Timefreme: Future
[Receptor Population: Recreational User
Roceptor Age:_Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Tngestion | Inhalation | Dermal External Exposure Primary Tngestion |_Inhaiation | Dermal Exposure
(Radiation Routes Total || Target Organ(s, Routes Total
[Subsurtace Sor Subsurtace Sof Baghurst Drive St [Alurninum - = p B T - || Nevous 000075 0000015 0.00077
Arsenic 8.5E-08 9.4E-08 Dermal, CVS 00019 000019 0.0021
Chrormium 8.6E-08 = 16E-07 None Specified | 000037 = 000029 000066
Cobat - - Thyroid 00018 0000037 00019
Copper Gs 000061 0000012 000062
iron Gs 00014 0000029 00015
- Nervous 000090 000045 00013
Thallum - = = = Derrmal 00015 E 0000029 00015
Vanadium = - = = = Dermal 000039 = 000030 000068
[Chemical Total 17E07 - 78E.08 - 5E-0 00096 - 000714 0
Exposure Point Total BE-0 0
Exposure Medium Total 5E-0 0
I Baghurst Dive Site | Aluminum = E = Nervous E 0000010 - 0000010
Arsenic . 28E-1 28E-11 Dermal, CVS - 00000043 ” 0.0000043
Chrormium - 9.9E-10 - - 99E-10 Respiratory - 0.00000075 - 0.00000075
Cobalt 34E-1 . - 3461 Respiratory & 00000062 . 0,0000062
Copper - = NA - i = =
iron NA - - -
Manganese = Nervous 0000030 = 0000030
Thallum = - = - NA = = -
Vanadium - - - - Respiratory 00000013 00000013
[Chemical Total - 11E09 - - - 0000053, - 0000053
[Exposure Point Total 0000053
Exposure Medurm Total 0000053
[Viedium Total 011
[Surface Water [Surface Water Intermittent Stream |1, --Dichioroethane, 48610 = TIE09 = Urinary 00000042 = 0.000011 0000015
Dieldrin 43609 = 24E07 Hepatic 0.000054 0.0030 0.0030
Heptachlor Epoxide 1,309 = 47E08 Hepatic 000011 0.0040 0.0041
Arsenic 5.7E-08 - 16E:08 = Dermal, CVS 00013 = 000037 0.0016
Chrormium 47E-09 . 11E07 = None Specified | 0.000020 = 000046 000048
= = = = Nervous 00031 s 0022
6.8E-08 = 41E07 = 0.0045 = 0030
[Exposure Point Total
Exposure Medium Total
[Viedium Total
[Surface Water Surface Water Perkiomen Creek  JArsenic 73E-09 | [ 21608 | - Dermal, CVS |__0.00016 -~ ] 0000047
[Cremical Total 709 | [ 21609 ] - [ o016 - | 0000047
[Exposure Point Tol
Exposure Medium Total
Medumtoa
e TSeqment ThTeTmter Siream - JAreenc TTEO7 = TIEOE Dermal, CVS ] 000062 0008
Chrormium 30607 = 17606 None Specified | 000035 0.0020
Cobalt - - = = = Thyroid 00017 = 000024
iron 2 = e = S GS 00018 e 000025
[Cremical Total 40607 = 17E06 = 2E-0 0.0046 E 0.0030
[Exposure Point Total 2E-0
Exposure Medium Total 2E-0
[Viedium Totel 2.0




TABLE 9.10.CTE
SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COFCs
ENTRAL TENDENCY EXPOSLIRE

BAGHURST DRIVE SITE. HARLEYSVILLE. MONTGOMERY COUNTY, USTYLWANIA
PAGE2OF 2
[Scenario Tmeframe: Fulure
Population: Recreaional Lser
eptor Aga: Adult
Wadim Exposure Exposure Chemical Carcinoganic Risk Noa-Carcinegenic Hazard Quetien
Medum Paint of Potentel
Cancerm Ingeston | nhalaion | Deeral ma Expasure Ingesien | haletion Derrmal Exposurs
(Hadaion] Eoutes Total Routes Tolel
[Sediment Perkiomen Creek Chromium - - 2 3E-0 = 0.0022
[Cremcal Towl 20 0.0022
Exposure Point Tatsl 3E-0
posure Medum Total

Receptor Risk T otal - Subsurface Siail and Intermitient Stream Receptor H Total - Subsurface Soil and Intsrmittent Stresm 0.053
Receptor Risk Tolal - Subsurface Soil and Perdomen Creek Receplor Hl Tolal - Subsuece Sul and Perdomen Creek 0.014

TNotes
- WMutagenic chemicals wars svauated in accordanc

with USEPA'S Supplemnental Guidance for Assessing Susceptbilty from Early- Life Exposure to Carcinagens (2005)



TABLE 9.11.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2
[Scenano Tmeframe: Future
Receptor Population: Recreational User
Receptor Age: Lifelong (Child and Adul
Medium Exposure Expostre Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tngestion | Inhalation Dermal External Exposure Primary Tngestion | Inhalation Dermal Exposure
{Radiation) Routes Total Target Organ(s] Routes Total
[Eosunace son [Subsurtace Soil Baghurst Drive Site | Aluminum - = - = - |
Arsenic 43607 - 29E-08 4 6E-07
Chromium 1.5E-06 - 23E-06
Cobait = - N
Copper = = e
iron - R
Thalium - = s = we
Vanadium s - aas s
[Chermica Total 20E.06 = TE-07 = 7E06
Exposure Point Total TE-06
| Exposure Medium Total TE-06
TAr Baghurst Drive St [ Alurminum = == = >
Arsenic - 36E-11 - 36E-11
(Chromium - 22£-09 - - 22E09
Cobalt - 43E-11 - - 4311
Copper - ol -
Iron - -- -
Manganese = e "
[ Thallium - - - = o
Vanadium - - - - -
[Chemica Total - 2.26-09 - - 2E-09
Exposure Point Total 2E-09
Exposure Medium Total 2E-09
Medium Total @
Imr TSurtace water Ttermitent Steam | 1,1-Dichloroethans 72E00 = 70E-00 = 700
Dielctin 20E.08 = 38E-07 40807
Heptachior Epoxide 57E.09 = 75E:08 8.1E.08
Arsenic 26E.07 - 26E-08 - 20E.07
Chromium 73E08 “ 37607 e 45607
Manganese o = - s o
[Chemica Total 36E07 = B6E-07 = 2E.06
Exposure Point Total 2E.06
Exposure Medum Total 700
[edium Totel
[Surface Water Surtace Water Perkiomen Creek JArsenic 3ae08 | - | 34E09 | - 7E08 I I I
[Chemica Total 3308 | - | 24E09 | - = | | |
Exposure Point Total 7E-08
Exposure Medium Total TE-08
[Vediom ol TE.08
ISedlmem TSeament Ttermitent Sueam  JATSenic 25E.07 = BIE-06 TE07
Chromium 17606 = 23E:06 40E-06
Cobalt . ~ - . -
iron e a = i s
[Chemical Total T9E06 = 24E-06 = 4 3E.06
Exposure Point Total 43E.06
Exposure Medum Total Z3E®
[Fedum Tota 43E.06




Scenano T merame FUne
eceptor Population: Recreational User

L falong (Chid and Aduly

TABLE 9.11.CTE
SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COFCs
ENTRAL TENDENCY EXPOSURE
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY,

PAGE20F 2

F7

ISYLVANIA

Midium Exposure Exposire Charmical Carcinagenic Risk Non-Carainegenic Hazard Quetient
Wedum Point of Potential
Concern Ingestion Innalzton Dermal External Exposure Frimary Ingestion Inhalation Demnal
(Radation) | Rovtes Tata Foutes Tots

eciment Perldornen Cresk  |Chromum 19E.06 - 2TE06 = 4 6E.06
nermica Toral [EE0 2 IE b 3 5E 00
[Exposure Panl olal 606
Exposure Mesiumn Total 6E.06
Receptor Risk Total - subsurface Soil and Intermittent Sirear 3E 06
| ceplor Risk T olal - Subsuracs Sail and Perkinihen Cresk AE-06

Metes

SIMCES weie evallae

in accordance with USEPA's Supplemertal Guid

for Assessing Susceptinility fram Early-Lfs

0gens [ 2006)




[Scenario Timeframe: Future

[Receptor Population: Trespasser
Receptor Age: Adolescent

TABLE 9.12.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 0F 2

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Tngestion | Inhalation | Dermal External Exposure Primary Tngestion |_Inhaiation | Dermal Exposure
(Radiation Routes Total || Terget Organ(s) Routes Total
[Subsurtace sor Subsurtace Soil Baghurst Drive Site | Aluminum = = B Nervous, 00011 000004 | 00012 |
Arsenic 1,807 21E-07 Dermal, CVS 00029 000043 00033
Chrormium 36E-07 = T.8E-07 None Specified | 000055 = 000066 00012
Cobat - - Thyroid 00028 0000083 00028
Copper GS 000093 0000028 000095
iron Gs 00022 0.000065 00022
Nervous 00014 00010 00024
Thallum - = = Derrmal 00022 E 0.000067 00023
Vanadium - = = = Dermal 000059 - 0.00068 00
[Chemical Total 54E-07 45E07 - %-0 0015 - 00031 0
Exposure Point Total -0 0
Exposure Medium Total -0 0
TAr Baghurst Drive Site | Alurninum E = Nervous = 0.0000052 = 0.0000052 |
Arsenic 20E-1 2.0E-11 Dermal, CVS - 00000022 ” 00000022
Chrormium - 14E-09 - - 1.4E-09 Respiratory - 0.00000038 - 0.00000038
Cobalt 24E-1 24E-11 Respiratory & 00000031 . 00000031
Copper - = NA - i = =
iron NA - - -
Manganese Nervous 0000015 = 0000015
Thallum - NA = = -
Vanadium - - - - Respiratory 0,00000066 0,00000066
[Chemical Total - 14E-09 - - - 0000026, - 0000026
[Exposure Point Total 0000026
Exposure Medurm Total 0000026
[Viedium Total 018
[Surface Water [Surface Water Intermittent Stream |1, --Dichioroethane, 6.25-10 = TOE09 = Urinary 00000038 = 0.0000062 0000010
5.66-09 = 19507 Hepatic 0.000049 0.0017 0.0017
1.6E-09 = 38E08 Hepatic 0.000097 0.0023 0.0023
7408 - 13608 = Dermal, CVS 00012 = 000021 0.0014
12608 . 17607 = None Specified | 0.000018 = 000026 000028
= = = = Nervous 00028 s 0012
94E-08 = 41E07 = 0.0041 = 0017
[Exposure Point Total
Exposure Medium Total
[Viedium Totel
[Sediment Sediment Intermittent Stream | Arsenic 8.0E-08 - T2E08 = Dermal, CVS 00012 - 000019 0014
Chromium 34607 - 41807 - None Specified | 000053 - 000063 00012
Cobait = - = - Thyroid 00025 0000076 00026
iron = - = GS 00027 0000081 00028
[Cremical Total 42607 42E07 = 4E0 00070 = 000087 00080
Exposure Point Total ZE0 00030
Exposure Medium Total AE-0 0.0080
[Medum Tot 4E-0 0.0080
im Receptor RISk Total E-00 Receptor HI Total 0.047




TABLE 9.12.CTE

SUMMARY OF RECEFTOR RISKS AND HAZARDS FOR COFCs

CENTRAL TENDENCY EXPOSLIRE

BAGHURST DRIVE SITE. \ARLD’G\!;\LE M\O)N"[GCN ERY COUNTY,
GE2OF 2

ISYLVANIA

Wadim Exposure Exposure Chemical Carcinoganic Risk Non-Carcingganic Hazard Quetient
Medum Paint of Potentel
Cancern Ingestion | Inhaion | Decrral T} Expasure Primary Ingestion | Inhaletion I Derrnal | Exposurs
(Hadaion] Houtes Total _J{ Terget Organ(s) Routes Toldl
Noles
- Mutegenic chemicals were evelueled in sccordance with USEPA's Supplemental Guidance for Assessing Susceptibilty from Earky-Ufe Exposure 1o Carcinogens (2005) Total S H [T
Tetdl Dermnal HI 0005
Total GSHI 0.0060
Tatel Hepatic HI 00041
Total Nervous HI 0.019
Total Mo Specified HI 0 0026
Teta Respratory HI [0 0000042
Toral Tryraic HI 00055
Tolal Urinary HI 0.000010




[Scenano Timetrame: FUtre
[Receptor Popuiation: Off-Site Residents
[Receptor Age child

TABLE 9.13.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

ENTRAL TENDENCY EXPOSURES

€
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 1

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcingenic Hazard Quotient
Medium oint of Potential
Concern Tngestion | mhaiaton | Demnar Extemal Exposure Frimary Tgestion | Inhaaton | Demnar Exposure
Raviation; Routes Total Target Omgan(s; Routes Total
[[Groundwater [Groundwater BaghurstDrive Site | 1.1,1-Trichioroethane See Table 9.15 CTE for Cancer Risks Body Welgnt 0042 0000 [ 0051 |
1.1,2-Trichloroethane Hematologic, Immune 00024 000021 00027
1.1-Dichlorethane 0020 00019 0022
1.1-Dichloroethene Hepatic 051 0080 058
1:2-Dichioroethane Urinary 00042 000024 00044
2-Hexanone Nervous 0049 00024 0052
Benzene immune 00022 000039 00026
Eromodichioromethane Urinary 00011 0000094 00012
Chioroform Hepatic 00054 000058 00060
Methy! tert-butyl ether NA - - -
Methylene chioride Hepatic 00037 000016 00039
Tetrachlomethene Nervous, Ocular 00042 00030 00072
Trichloroethene (Mutagenic) NA - - -
Trichioroethene (N onmutagenic) CVS, Immune, Developmental 060 016 095
Viny chiorice 00058 000053 00064
1.4-Dioxane Hepatic, Urinary 0051 000022 0051
Divenzo(a,hjanthracene NA - - -
i Hepatic 0016 - 0016
delta-BHC Hepatic 0000022 0000019 0000041
Dieldrin Hepatic 00026 00058 00084
[Auminum Nervous 0043 0.00021 0043
[Antimony Hematologic 0067 00022 0069
Arsenic Dermal, CVS 053 00026 054
Cadmium Urinary 0018 00018 0020
Chromium None Specified 0091 0036 013
Copalt hyroid 011 0.00021 011
Cyanide Reproductive 062 00031 063
iron G5 0073 000036 0074
Lead NA - - -
Manganese Nervous 0083 0010 0093
Nickel Body Weight 00036 000024 00098
Thallium Dermal 013 000095 0.13
vanadium Dermal 0020 00038 0024
[Chemical Total 34 032 i
Eposre PorToa 7
T
e cium Totar 7
Receptor o EGIRGE] T
ores,
1~ Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Expasure to Carcinogens (2005) Total Body Weight HI (5]
Total CVS HI 1
Total Dermal HI T

Total D

Total GS HI
Total Hematologic HI
Total Hepatic Hi

Total Immune HI

Total Nervous Hi

Total Nane Specified Hi
Total Reproductive HI
Total Thyroid HI

Total Urinary HI

(iEE]




[Scenano Timetrame: FUtre
[Receptor Popuiation: Off-Site Residents
[Receptor Age Aduit

TABLE 9.14.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

ENTRAL TENDENCY EXPOSURES

€
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium oint of Potential
Concern Tngestion | mhaiaton | Demnar Extemal Exposure Frimary Tgestion | Inhaaton | Demnar Exposure
Raviation; Routes Total Target Omgan(s; Routes Total
[Groamawater Toroanawater TR DTVE ST 1T T TreToretane Ses Tabie 015 CTE Tor Cancer Rsks Boty Welgt Too0 TT0a 0054
1.1,2-Trichloroethane Hematologic, Immune 00011 000010 00012
1.1-Dichlorethane 00035 000089 0010
1.1-Dichloroethene Hepatic 024 0038 027
1:2-Dichioroethane Urinary 00020 000012 00021
2-Hexanone Nervous 0023 00011 0024
Benzene Immune 00010 000018 00012
Eromodichioromethane Urinary 000053 0000045 000057
Chioroform Hepatic 00025 000028 00028
Methy! tert-butyl ether NA - - -
Methylene chioride Hepatic 00017 0000078 00018
Tetrachlomethene Nervous, Ocular 00020 00014 00034
Trichloroethene (Mutagenic) NA - - -
Trichioroethene (N onmutagenic) CVS, Immune, Developmental 037 0074 045
Viny chiorice 00027 000025 00030
1.4-Dioxane Hepatic, Urinary 0024 000010 0024
Divenzo(a,hjanthracene NA - -
i Hepatic 00074 - 00074
delta-BHC Hepatic 0000010 00000092 0000020
Dieldrin Hepatic 00012 00027 00040
[Auminum Nervous 0020 0000082 0020
[Antimony Hematologic 0031 000085 0032
Arsenic Dermal, CVS 025 00010 025
Cadmium Urinary 00084 000069 00091
Chromium None Specified 0043 0014 0057
Copalt hyro 0051 0.000083 0.051
Cyanide Reproductive 029 00012 029
iron G5 0034 000014 0035
Lead NA - - -
Manganese Nervous 0039 00040 0043
Nickel Body Weight 00045 0000092 00046
Thallium Dermal 0090 000037 0091
vanadium Dermal 00035 00015 0011
[Chemical Total 16 015 T
Eposre PorToa T
[ EXposUre Meaidim | otar T
[fr | BaghurstDnvesite [1.1,1-Trichiomethane Hepatic = 0.26
1.1,2-Trichloroethane Respiratory - 076
1.1-Dichlaroethane NA - -
1.1-Dichiaroethene Hepatic - 20
1.:2-Dichioroethane Nervous - 0056
2 Hexanone Nervous - 013
Benzene Immune - 00045
Eromodichioromethane NA - -
Chioroform Hepatic - 00087
Methy! tert-butyl ether Hepatic, Urinary, Ocular - 000040
Metnylene chioride - 000058
Tetrachlomethene Nervous, Ocular - 00099
Trichloroethene (Mutagenic) NA - -
Trichioroethene (Nonmutagenic) CVS, Immune, Developmental - a1
Viny chiorice Hepatic - 00027
1.4-Dioxane Nervous, Respiratory - 079
Divenzo(a,hjanthracene NA - -
NA - -
eita-BHC NA - -
Dielarin NA - e
Aluminum Nervous - -
Antimony NA - -
Arsenic Dermal, CVS - -
Cadmium Urin - -
Chromium Respiratory 0 o
Cobalt Respiratory - -
Cyanide Endocrine - 77
iron NA - -
Lead NA - -




Cenana Tmet ame:
Receptar Population
o T

T
art-Gite Residents

8.44.C

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
TENDENCY EXPOSURES

CENTRAL
BACHURET DRIVE SITE, HARLE

MO

PAGE 2 OF

COMERY COUNTY. PENNSYLYANIA

2

Wedium Exposure Exposure Carcinageic Risk non-Carcinagenic Harart Guatient
Medium Foin:
concern Tngeson | mnaton | Deme EEC] Trposure Friary Tgesdon | WnnaGoan | Demnal HoEUE
(Bacizion Boutes Tots! Taraet Oman(s| Boutes Tots
EErE— G Bagrurel Onve Sle|Manganess Mervous
Nickel Respiralory = = = =
Thalliam Na - - - -
vznaiun Feespiratory E 2 = 2
Ererccien = [ = Z

R EAINEE]

1-Mutagenic chemicals wers evaluated In accomance i US|

's Supplemental Guldance for Assessing Susceptibity from Eary-Le Exposure to Carcinogens

Total Body Weight Hi

Totzl D=l K
Total Developmental i
Total GS HI

Total Endocrine Hi
Total Hematologic HI
Total Hepatic HI

“Total Immune

Total Mervaus Hi

Total Hane Soecfied Hi
Total Reproductive Hi
Total Respiratory HI
Total Tryioid HI

Tata

urinary Hi




TABLE 9.15.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenanc Timerrame. FUtre BAGE: 6RZ
[Receptor Papulation: Off-Site Residents
[Recentor Age: Lifelong (Child and Adut
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Tngestion | mhaiaton | Demnar Extemal Exposure Frimary Thgeston | Inharaton Exposure
Raviation; Routes Total Target Organ(s; Routes Total
[[Groundwater [Groundwater BaghurstDrive Site | 1.1,1-Trichioroethane - - -- - [ - | SeeTables 9.13.CIE and 9.14.CIE for Hazard Indices
1.1,2-Trichloroethane 42608 - 46E-08 ]
1.1-Dichlorethane 1.7€-08 - 1.9E-06
1.1-Dichloroethene - -
1:2-Dichioroethane 17607 -
2-Hexanone - -
Benzene 36E-08 =
Eromodichioromethane 1.1E-07 -
Chioroform 13607 -
Methy! tert-butyl ether 1.1E-08 -
Methylene chioride 1.1E-08 -
Tetrachlomethene 4.0E-09 -
Trichloroethene (Mutagenic) 9.6E-07 -
Trichioroethene (N onmutagenic) 1.1E-06 -
Viny chiorice 2.1E-05 -
1.4-Dioxane 1.26-05 =
Divenzo(a,hjanthracene 34E-07 -
i 6.1E-07 -
delta-BHC 84E-08 -
Dieldrin 1.66-07 -
[Auminum =5 =
[Antimony - -
Arsenic 18E-05 -
Cadmium - -
Chromium 3505 -
Cobalt - -
Cyanide - -
iron - -
Lead - -
Manganese . -
Nickel = N
Thallium - -

[vanadium =

[Chemica Total SIEDS
| B posure Fori o

EXposUre Meaidim | otar
P | Gegusiomeste [ Tnchiomemane -
1.1,2-Trichloroethane -
1.1-Dichlaroethane -
1.1-Dichiaroethene -
1.:2-Dichioroethane -
2-Hexanone -
Benzene -
Eromodichioromethane -
Chioroform -
Methy! tert-butyl ether &
Metnylene chioride -
Tetrachlomethene -
Trichloroethene (Mutagenic) -
Trichioroethene (Nonmutagenic) -
Viny chiorice =
1.4-Dioxane -
Divenzo(a,hjanthracene -

elta-BHC =
Dieldrin -
[ atuminum =




T 9.45.C
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs

CENTRAL TENDENCY EXPOSURE!
BAGHURST DRIVE SITE, HARLE L MONTCOMERY COUNTY, PENNSYLVANIA
cenana Timeframe: Fuiure FAGE20F2
Receptor Population: Orf-Site Residents
gELleiong Chicang Ao
Medium Exposure Expasure ermic Carcinagenic Risk Nen-Carcinagenie Harard Guatient
Medium Point of Fotentizl
concern ThgEson | e | oems EEC] EE Frimany [T W R R R
(Badiation Foutes Total Target Organ(s) Routes Tota
Ey—— or Baghursl Orve Sie_[Mangan=se
hickel = -
Thallium = -
vznauun & = E
[Chemical Total = B = 3E05
EI=IE
4E 04
Recentor e o =
Lite Exposure ta Carcinogens (2005).

IUALEd In ACCONIANCE With USEPA'S SUPpIEMENtal GUISaNC for AS32ssing SUsceptibility from Ear




TABLE 9.16.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenano Timerrame: Fulure PAGEY GR2
Recentor Age: Chilg
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcingenic Hazard Quotient
Medium Paint of Potential
Concern Thgestion | Inhalaton | Dennal Extermal B Primary Thgestion | Inhaaton | Demmal Exposure
Raciation Routes Total Target Oan(s Routes Total
[Fubsurtace So [Subsurface Soil BaghurstDrive Stte  [Aluminum See Table 9.18 CTE for Cancer Risks Nervous 0.09% oooit [ 0098 |
Arsenic Dermal, VS 024 0014 026
Chromium None Specified 0047 0.022 0.069
Copalt Thyroid 023 0.0028 024
Copper Gs 0078 0.00093 0.079
iron Gs 018 0.0022 019
Manganese Nervous 011 0034 015
Thaliium Dermal 019 0.0022 019
[vanadium Dermal 0.049 0.023 0072
[Cremical Towr 2 - 010 13
S Dosure POl ot T
( EXposUre e otar =
| Baghurst Dive sie Nervous = TooTT To0TT
Dermal, CVS - 0.00047 0.00047
Respiratory - 0.000081 0.000081
Respiratory = 0.00067 0.00067
NA - -
NA N -
Nervous - 0.0032 00032
NA - - =
Respiratory = 0.00014 000014
= 00057 = 0057
= [T
EXposure Meaum Totar oo
e ium Total i
[Grounawater TGrounawater Baghurst Diive Site 1.1, 1 Trchiomethane Body Weight G042 = T0090 D051
1.1,2-Trichlomethane Hematologic, Immune 0.0024 0.00021 0.0027
1.1-Dichiomethane Urinary 0.020 0.0019 0.022
1.1-Dichiomethene Hepatic 051 0.080 058
1.:2-Dichlomethane Urinary 0.0042 0.00024 0.0044
2 Hexanone Nervous 0.049 0.0024 0.052
Benzene immune 0.0022 0.00039 0.0026
Bromodichiorometnane Urinary 0.0011 0.000094 0.0012
Chiaroform Hepatic 0.0054 0.00058 0.0060
ety tert-butyl etner NA - ~ ~
Metnylene chioride Hepatic 0.0037 000016 0.0039
Tetrachiomethene Nervous, Ocular 0.0042 0.0030 0.0072
Trichioroethene (Mutagenic) NA = i &
Trichioroethene (Nonmutagenic) Vs, Immune, Developmental | 080 016
[vinyi chioric epatic 0.0058 0.00053 0.0084
14-Dioxane Hepatic, Urinary 0051 0.00022 0.051
Dinenzo(a nyantnrac ene NA = 2 -
Ararin Hepatic 0016 - 0016
deita-BHC Hepatic 0.000022 0000019 0.000041
Dielciin Hepatic 0.0026 0.0058 0.0084
Auminum Nervous 0.043 0.00021 0.043
[antimony Hematologic 0067 0.0022 0.069
Arsenic Dermal, CVS 053 00026 054
Cadmium Urinary 0018 00018 0.020
Chromium None Specified 0.091 0.036 013
Copalt Thyroid 011 0.00021 011
Cyanide Reproductive 062 0.0031 063
iron G5 0073 000036 0074
Lead NA - - -
Manganese Nervous 0.083 0.010 0.093
Nickel Bouy Weight 0.0096 0.00024 0.0098
Thaliium Dermal 019 0.00095 019
[vanadium Dermal 0020 00039 0024
| SRR 34 032 7
| [Exposure POt Tot! T
Exposure Medum Total 7
g o o 7
ECeptor T otar Receptor T o [

Notes
1- Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptisility from Early-Life Exposure to Carcinogens (2005)



9.46.C

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs
CENTRAL TENDENCY EXPOSURES

BACHURST DRIVE SITE. HARLEYVEVIL

MO

TCOMERY COUNTY, PENNSYLVANIA

— PAGE20F 2
On-Site Resigent
Medium Exposure Expasure Chemical Carcinagenic Risk Non-Carcinagenic Harare Guatient
Medium Point of Fotentizl
concemn _l_InJEEnun e | Temar [ EEC I Exposue Frmay l nﬁ—,_]'—gesnm A | Dema ErE
(Eavigon | Goes Tol Tarmet Omanis) Roues Tolal

Total Boty Weight Hi
otal CVS HI

Total Dernal Hi

Total Developments! Hi
Toal GS HI

Total Hematolagic HI
Total Hepatic HI

Total Immune Hi

Total Nervous Hi

Total Hone Specfien Hi
Total Reproductive HI
Total Respiratary Hi
Total Thyroid HI

Total Urinary HI

IS

0

[5

2|




[Scenanc Timerrame. FUtre
[Receptor Population: On-Site Residents
Receptor Age_Adut

TABLE 9.17.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 10F 2

Exposure Meoium Total

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium oint of Potential
Concern Tngestion | mhaiaton | Demnar Extemal Exposure Frimary Tgestion | Inhaaton | Demnar Exposure
Raviation; Routes Total Target Organ(s; Routes Total
[Fubsurtace So [Subsurface Soil BaghurstDrive Stte  [Aluminum See Table 9.18 CTE for Cancer Risks Nervous 00068 000014 [ 00069 |
Arsenic 0017 00017 0019
Chromium None Specified 00033 00026 00059
Cabalt nyroict 0016 000033 0017
Copper S 00055 000011 00056
iron Gs 0013 000026 0013
Manganese Nervous 0.0081 0.0041 0012
Thallium Dermal 0013 000026 0013
vanadium Dermal 00035 00027 0062
[Chemical Total 0087 - 0012 095
A
( EXposre Meaidim T otar Em—
| Baghurst Dive Site Nervous = To0TT o011
Dermal, CVS - 000047 000047
Respiratory - 0000081 0000081
Respiratory - 000067 000087
NA - -
NA - -
Nervous - 00032 00032
NA - ~ -
Respiratory - 000014 000014
- 00057 - 00057
=3 D057
EXposre Medidm 1 otar O
[Medium Totar 010
[Frounawater TGrouncwater Bagnurst Dve S [1.1, - THChiorethane: Tody Wergnt 0020 = 00043 0024
1.1,2-Trichlorethane Hematologic, Immune 00011 000010 00012
1.1-Dichlaroethane 00035 000089 0010
1.1-Dichloroetnene Hepatic 0038 027
1.2Dichlorethane Urinary 00020 000012 00021
2-H exanone Nervous 0023 00011 0024
Benzene Immune 00010 000018 00012
Eromodichioromethane Urinary 000053 0000045 000057
Chioroform Hepatic 00025 000028 00028
Methy! tert-butyl ether NA - - -
Methylene chioride 00017 0000078 00018
Tetrachlomethene Nervous, Ocular 00020 00014 00034
Trichioroethene (Mutagenic) NA - - -
Trichioroethene (N onmutagenic) CVS, Immune, Developmental 037 0074 045
[Vinyi chiorice epatic 00027 000025 00030
1.4-Dioxar Hepatic, Urinary 0024 000010 0024
Divenzo(a,hjanthracene NA - - -
din Hepatic 00074 - 00074
delta-BHC Hepatic 0000010 00000092 0000020
Dieldrin Hepatic 00012 00040
[Aluminum 0020 0000082 0020
[Antimony Hematologic 0031 000085 0032
Arsenic Dermal, CVS 025 00010 025
Cadmium 00084 000069 00091
Chromium None Specified 0043 0014 0057
Cobalt Thyroid 0051 0000083 0051
Cyanide Reproductive 029 00012 029
iron Gs 0034 000014 0035
Lead NA - - -
Manganese Nervaus 0039 00040 0043
Nickel Body Weight 00045 0000092 00046
Thailium Dermal 0.090 000037 0091
vanadium Dermal 00095 00015 0011
| SEmEEREE] 16 015 7
| [EXposire POt ToGT 7
EE




TABLE 9.17.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenanc Timerrame. FUtre PAGE 20F 2
[Receptor Population: On-Site Residents
Receptor Age_Adut

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Tngestion | mhaiaton | Demnar Extemal Exposure Frimary Tgestion | Inhaaton | Demnar Exposure
Raviation; Routes Total Target Omgan(s; Routes Total

[Groundwater [ BaghurstDrive Site [ 1.1, 1-Trichioroethane, Hepatic - 02 026
1.1,2-Trichloroethane Respiratory - 076 076
1.1-Dichiomethane NA - -~ -
1.1-Dichlomethene Hepatic - 20 20
1.2Dichloroethane Nervaus - 0056 0056
2-H exanone Nervous - 013 013
Benzene Immune - 00045 00045
Eromadichioromethane NA - - -
Chioroform Hepatic - 00087 00087
Methyl tert-butyl ether Hepatic, Uninaty, Ocular - 000040 000040
Methylene chioride Hepatic - 000058 000058
Tetrachiomethene Nervous, Ocular - 00099 00099
Trichloroethene (Mutagenic) NA - - -
Trichioroethene (N onmutagenic) CVS, Immune, Developmental - 31 31
Vinyl chiorice Hepatic - 00027 00027
1.4-Dioxane Nervous, Respiratory - 079 079
Divenzo(a,hjanthracene NA - - -
i NA -
delta-BHC NA -
Dieldrin NA - -
[Auminum Nervous =
[Antimony NA -
Arsenic Dermal, CVS -
Cadmium Urinary -
Chromium Respiratory - -
Cobalt Respiratory s = «
Cyanide Endocrine - 77 77
iron NA - - -
Leat NA -
Manganese Nervous -
Nickel Respiratory -
Thallium NA -
vanadiun Respiratory -

| CHEREENGEE] =5
[Exposure Point Total

Sposure Viedur Tor

| S

[Recepior o ECepior i Totl
Notes,
1~ Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005). Total Body Weight HI [P
Totalcvs HI 38—
Total Dermal Hi [IEE]
Total Developmental Hi EI
Total GS HI 0053
Total Endocrine HI 17
Total Hematolagic HI 0053

Total Hepatic HI
Total Immune HI
Total Nervous HI

Total None Specified HI [
Total Reproductive HI 025
Total Respiratory HI 6
Total Thyroid HI [ 0065 ]

Total Urinary HI 0037




TABLE 9.18.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

[Scenanc Timerrame. FUtre BAGE: 6RZ
[Receptor Population: On-Site Residents
[Recentor Age: Lifelong (Child and Adut

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Tngestion | mhaiaton | Demnar Extemal Exposure Frimary Thgeston | Inharaton Exposure
Raviation; Routes Total Target Organ(s;
- - | See Tables 916 CTE and 0 17 CIE for Razard Indices

[Fomsumace son [Subsurrace san Baghurst Diive ST [Aluminum e

Arsenic
Chromium
Copalt
Copper
iron
Manganese
Thaliium
[vanadium

[Cremica Total
S posure Por Total

[ EXposure M ecium T otar
Baghuret Diive STe = - = =

= TIE6 =

= TaE07 = = 7
= 7
EGoeure Mgt TorT =
e ium Total H
[Grounawater TGrounawater Baghurst Diive Site 1.1, 1 Trchiomethane = = = = =
1.1,2-Trichlomethane 42608 < 46608
1.1-Dichiomethane 1.76-06 - 19E-06
1.1-Dichiomethene = o
1.:2-Dichlomethane - 18E-07
2 Hexanone w e
Benzene s 42608
Bromodichiorometnane = 11E-07
Chiaroform = 14E-07
ety tert-butyl etner - 1.1E-08
Metnylene chioride - 12608
Tetrachiomethene = 6.8E-09
Trichioroethene (Mutagenic) = 1.1E-06
Trichloroethene (Nonmutagenic) - 13E-06
[vinyi chioric - 22605
1 4-Dioxa — 12E-05
Dinenzo(a nyantnrac ene - 34E-07
Ararin s 6.1E-07
deita-BHC - 16E-07
Dielciin = 51E-07
Auminum -
[antimony o~ .
Arsenic - 18E-05
Cadmium s i
Chromium = 49605
Copalt s
Cyanide - -
iron -
Lead -
Manganese =
Nickel =
Thaliium @
[vanadium -

Cremca o ERESH - TEE-05 = TIE0a
| [Exposure Point 1ot TIE 04

Exposure Meoium Total TIE04




Cenana Tmen am:

g Lleong (o

Receptar Population: Of-Site Resigents
duo

BACHURST DRIVE SITE. HARLEYVEVIL

8.40.C
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCs

CENTRAL TENDENCY EXPOSURES
MONTGOMER'Y COUNTY, PENNEYLVANIA

PAGE20F 2

Dposie viedun Tot!

2 Hexanone
Benzer
Bromacichiorametnans
Chioraform
ety tetauy emer
Melfytens chioride

- etnene
Tricnloretene (Mutagenicy

etra

Tricnioroetene (Menmutagenic) -

anyt crionoe
1A Dinxane
Dibenzaga,hantac ene

Medium Exposure Expasure Chemical Carcinagenic Risk fuon-Sarcinogenic Harand Guatient
Medium Paint of Fotentdzl
concem EEETTN B EE Fra [ W R =
(Hadialon Foutes Total Target Organ(s) Houtes Tobs!
[Frmmarar or Baghu ol Drive S

Receplor Fisk Tota)

1 - MuUtagenis chemicals were evaluated In ACEOnDante vm USERA'S SUPPIEMENta| GUIDANCe for ASsessing SUSCepti:

from Eary-Lite Bxposure to Carcinogens (2005
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Table No.

10.1.RME
10.2.RME
10.3.RME
10.4.RME
10.5.RME
10.6.RME
10.7.RME
10.8.RME
10.9.RME
10.10.RME
10.11.RME
10.12.RME
10.13.RME
10.14.RME
10.15.RME
10.16.RME
10.17.RME
10.18.RME

10.1.CTE
10.2.CTE
10.3.CTE
10.4.CTE
10.5.CTE
10.6.CTE
10.7.CTE
10.8.CTE
10.9.CTE
10.10.CTE
10.11.CTE
10.12.CTE
10.13.CTE
10.14.CTE
10.15.CTE
10.16.CTE
10.17.CTE
10.18.CTE

LIST OF TABLES
RAGS PARTD TABLE 10
RISK SUMMARY

Reasonable Maximum Exposures
Current Trespassers
Current Child Recreational Users
Current Adult Recreational Users
Current Lifelong Recreational Users
Future Construction Workers
Future Child Farmers
Future Adult Farmers
Future Lifelong Farmers
Future Child Recreational Users
Future Adult Recreational Users
Future Lifelong Recreational Users
Future Trespassers
Future Off-Site Child Residents
Future Off-Site Adult Residents
Future Off-Site Lifelong Residents
Future On-Site Child Residents
Future On-Site Adult Residents
Future On-Site Lifelong Residents

Central Tendency Exposures
Current Trespassers
Current Child Recreational Users
Current Adult Recreational Users
Current Lifelong Recreational Users
Future Construction Workers
Future Child Farmers
Future Adult Farmers
Future Lifelong Farmers
Future Child Recreational Users
Future Adult Recreational Users
Future Lifelong Recreational Users
Future Trespassers
Future Off-Site Child Residents
Future Off-Site Adult Residents
Future Off-Site Lifelong Residents
Future On-Site Child Residents
Future On-Site Adult Residents
Future On-Site Lifelong Residents



TABLE 10.1.RME

SUMMARY OF RECEPTOR RI ND HAZARDS FOR COFCs
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY, NSYLYANIA
PAGE 1 OF 1
Medium Expasure Expasurs Chemical Carcinngenic Risk Hon.Carcnogeric Hazerd Guotient
Medum Foint of Patentia

Conceen Thgssmon | GEEE | Deeal Sl B

(Rediation) | Roures Total

[Sirtace viarer Tremitan Stream | T Tace Mo VO A D Levet
homica olal [ - | P e .

[Fi=dum T

[Seament

Teermilent Stream

[Exposure Fomt ot
Meum T

Epocur

E_F-e'r\cz [E]

T CAnGar NIEKS VAN Feoe et Levat.

AT azara CIonents T ACCaptans Lor

oo 1o




TABLE 102 RME
RISK SUMMARY
REASDNAELE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

PAGE10F1

NSYLYANIA

Medium Expasure Expasurs Chemical Carcinngenic Risk Hon.Carcnogeric Hazerd Guotient
Medium Point of Potentiai
Conceen Thgsemon | ThaEmon | Deral EiCiE)
| | (Raditio:
[Sirtace viarer Fakomen Cresk | See e 04 RhE T
homica olal [ |

[Fi=dum T

[Seament

PethCmen Lieck,

Epocur

[Exposure Fomt ot

E_F-e'r\cz [RiE] I I

AT azara CIonents T ACCepants [overs

MEoum T

oo 1o



TABLE 10,3 RME
RISK SUMMARY
REASDNAELE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

PAGE10F1

NSYLYANIA

Medium Expasure Expasurs Chemical Carcinngenic Risk Hon.Carcnogeric Hazerd Guotient
Medium Point of Potentiai
Conceen Thgsemon | ThaEmon | Deral EiCiE)
| | (Raditio:
[Sirtace viarer Fakomen Cresk | See e 04 RhE T
homica olal [ |

[Fi=dum T

[Seament

PethCmen Lieck,

Epocur

[Exposure Fomt ot

E_F-e'r\cz [RiE] I I

AT azara CIonents T ACCepants [overs

MEoum T

oo 1o



TABLE 104 RME
RISK SUMMARY
REASDNAELE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

PAGE10F1

NSYLYANIA

hedium Exposure Exposure Chemical Carcinogenic Risk Mon.Carcinogenic Hazard Guatient
Medium Point of Potentiai
Concarn Thgesoon | Taemon Deemal EiCiE) 0 [EEED
[ [ o | ot tu
jsurtace Water Perkiomean Crask T oo Rreis T Ao et Tevers AE and 10,3 RME for Hazard Indic
| s 3 T = T = = 5
Sedment Teriomen Lieek T Cancer RIEks VT Acepane Levas
— Cleical Lol = I = I = | = = | | |
[Fxposiire Foint Total
Exposure Wedum T ==




TABLE 10.5.RME
RIS SUMVIBRY
MABLE MAXIMUM EXPO SLRES

BAGHURST DRIVE /ILLE, MONTBOMERY COUNTY, PENNSYLYANIA
AGE 1 OF 1
[Senzno Tmaframe Futire
Fec Population: Constuction Werker
\ceptor AgaAd
Racepior Age_aoult
Ml Exposire Exposiirs Chemical Carcinogenc Risk No-Carcinegsnic Hazard Quetien
Wediurn ik of Potentel
Cancem ngeston | Inhalanon Cermal tenal Exposiire Primary | Ingeston | Inhalztion Drmmal
(Rediation] | Routes Total freret Ogans)
[Sbsutae sl Saghusrt Onve Ste |Manganese = = = = = Nemous | 010 - 008
™ , » = 02 = 008
Exposure Poirt Total
- —
Exposurs Medum Tata
A Saghustt Drve = | 5 | = | = = Nervous | - | [ =
[Excosure Foint Toral
e —
Exposure Medurn Toia
Mecliurn Total
RECEpIar RIEK 1ol Recegtor 1ot




[ECenanc Timetrame, FulLre
[ecentor Popuizton Farmer

fFeceotorAce Chig

TABLE 106 AME
K SUMMARY
REASONABLE MAXIMUM EXPOSURES

BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMER'Y COUNTY, PENNSYLVAN A

PAGE 1 OF 1

Medium Exposure Chemical Carcinogenic Risk Carcinogenic Hazard G
Medium Poinl o Potential
Con Ingestion | Inhiaiation l Dermal | Exter Exposure Primary’ Ingestic Inhalation Exposure
aviaiom | Routes Toul Target Organgs Routes Total
SUbsurtace sol Sunsiitac Baghurst Dnve sits [Auminum Hervos [ O 04
arsenic SeE 0T 0.8 FHIE o7 C ancer Fots Demnal, s s - 01 1
anganese Mervous 04 3 07
Thalm Demal nr - 07
[vanadiun Demal 2 = 04
Chemical 1ot 2 = 5
Exposure Point T o)
o sure oo ol E
— —
[Feaum Tots :
EETrET EEE NI T TEpETe T o
Trhlorosthene Cw3.Immune. Developments 2 02 2
2suminum Mervous o - 0.0005 ol
acsenic Demal, CvS 1 - na0s 1
nide Reproductve 2 N 0007 2
Manganese Nervous 02 = 0oz 2
Thalium Demal s - 0002 05
Chemical Tola G = 04 7
Exposurs Bort 1o 7
ot 7
e
freaium otz E
[Recealo Tota Receplor H1 Total 0




TABLE 10.7 RME
K SUMMARY
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMER'Y COUNTY, PENNSYLVAN A

PAGE 1 OF 1
[ECerans T mename: Fulie
freceotorpopuizton. Farmers
Medium Exposure Chemical Carcinogenic Risk Carcinogenic Hazard G
Medium Poinl o Potential
Con Ingestion | Inhiaiation Dermal | Exter Exposure Primary’ Ingestion Inhalation Derm Exposure
aviaiom | Routes Toul Target Organgs Routes Total
EXFEr ) SUace/SosUTane SOl | Baghustt Dnve sits  [Aumnum See Table 106 SME (o Cancer Hisks Hervos [ O 02
arsenic -1 1 Demnal, s 13 - 003 07
anganbese Mervous 03 02 05
Thalm Demal 0.4 - 0ot 04
[vanadiun Demal [0 = 0.14 03
Chemical 1ot T = [ 2
Exposure Point T o) 2
S sure Wneaim 1ot 2
—
[Feaum Tots 05
EETrET D T 1, 1T HeHIOrDET e oy e oo [
Posatie use Hematalogic, Immune 0.0003 oo
Hegatic = u.10 e
Hervous = 0003 LLE
chlorosthens Cv3_Immune. Developmental 1 N 02 1
] Hepatie, Urinary oo7 - 00003 no?
Oemal, GV [ - [ 08
Demal 03 = D002 03
Reproductve [IE] - 0o0s 1
Eremica ot 4 = s a
Exposure Bort o 7
%00sure Weoum Total ]
— —
[Crotntwater A DO DNVE Stz 1.1, -1 e oroethane [E=m = 04 = 04
Pozztiz use 1.1,2-Trchioroethane Respiratory 1 1
1.1-0cniometens Heaztic 3 - 9
2 Hexanane Neva 0.2 2 02
Tnchiorosthene Cw3 . Immune. Developmentsl El : E]
1.4 Digxane Nervous, Respiratory 1 = 1
[arsenic Demal. Cv5 - - -
Thallium N - - - -
Cyaniae Encocring n - 1
[Ererica Tots = o =
22
oo sure Meam 1ol 22
— e
[redun Toia pi]
[Groundwater (Groundwater - Imgation Baghusit Drive Sitz. | 1 1 Al Hzazard Quatients Within Acceptable Levels
Erenica o | | | T = | =) T e I =
Exposure Poit Tot=l I
Eposure Mequm 10l
[Arr - Imgation Dagnusit Dnve si= | | T A HZzart CUGlents VY NN AL CERLaRIE LEvers
Remica Tota I I T 3 = = =
[Expomre Pt T o —— =
Erposure Medm T ok =
[=dium Tots —
iFece:tc-ma Receptor Hi Total 27




TABLE 10.8 RME
RISK SUMMARY
ONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOMERY COUNTY, PENNSYLVANIA

PAGE 1 OF 2
[Receptor Population: Fammers
[Receptor Age: Lifelang (Child and Adult)
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concem Tgeston | Twhaaten | Demal | Exem BT Fimary Tgestion | Twhaaon | Demar | Expoue
(Radtation) | _Routes Total Target Organcs Routes Tota
[EETE e BT e T e = e EEE See TaE: TOE RVE A 10T RWE Ter HeTara e
0 - ) -
Fremca Tom 20 - 20 = z [ T T
I ALE] -
[ Exposure Medium Total X
T ‘Baghustt Drive Site = 2E-08 = = =
B 1 I . 1 |
Chemical Total - | e | - | - X | | |
[Exposure Point Total ———— X
| Exposure Medium Total X
fn -
[Erountwater Torountwater BRGNS DIVE STE 11,2 TIenioroethane E07 E P = =
ot Use 1-Dichlorosthane 1e05 - 1E06 - 2608
12Dichloroethane 1606 - 708 - 208
Bromotichioromethane %07 - aE-08 - oE-07
Chioroform 1E-06 = 9E-08 = 1E-06
Trichloroethene (Mutagenic) 7E-06 - 1E-06 - 8E-06
Trichioroethene (Nonmutagenic) 9E-06 = 1E-06 o= 1E-05
Vinyl chioride 4E-05 = 3E-06 e 4E-05
Dibenzo(a h)anthracene 3E-06 = L = 3E-06
Aldrin 5E-06 = = - 5E-06
delta-BHC 7E-07 - 5E-07 - 1E-06
Dieiarin 1e05 - 208 2 ae08
arsenic 0 - 807 - 2604
chomium ) - tE04 = 4
| ) - e = =
I ALE] =
S poaure Megum Torr =
g T 2 reroroethane = T = = =
Potabie Use 1.1-Dichioroethane - aE08 = - ae05
12Dichloroethane 2 aE0 = = ae06
Bromodichioromethane ] BE-06 = i 6E-06
Chioroform - BE-06 - - BE-06
Trichloroethene (Mutagenic) - 5E-06 - = 5E-06
Trichloroethene (Nonmutagenic) - BE-06 - - BE-06
Vinyl chloride ] 5E-07 - w5 5E-07
Dibenzo(a,hjanthracene & . = & &
Aldrin - 2E-05 - = 2E-05
delta-BHC = - = = =
Dieisrin - - - - -
arsenic 2 = 2 . z
chromium - = = s -
| S - = - B
oosure o ToaT
T posure Megum ot
o
(Grounawater [Grouncwater - imgation Baghusrt brive it JChromium = N T TE- T T T
| ﬁm T I T = | I ]
I ALE] =
| ‘EXposUre Meaium Total e




TABLE 106 RME
K SUMMARY
EASONABLE MAXIMUM EXP) s
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTEOMER'Y COUNTY, PENNSYLVAN A
PAGE20F 2

[ECEnGNG TIMEf e, FUoe
IFeceptor Populzoan: Famers
[Eeceptor Age Lifslong (Child and Adulty

Medium Exposure Chemical Carcinogenic Hazard G
Medium of Potentia
Concem ngestion | Innalaion e Exposure Primary ngestion | Innalaion Demal Frposure
(Radiation Foutes Tolal Target Organs Routes Total

e, et —
Jaar - imigation BaghusrOnve Ste  |caromum = . = 2 =
Eremica Total - - = = -
Expasure Pom Total

Sigosurs Wedum Toiz

heeoum T ol

TE-05
EcEplor RISk Tola: 2E-02

1 - WUTADENIC CREMICals WErE evaluated In BCCOrdance with USEPA'S SUDRIEMEntal GUIANGE 10r A33E33IN0 SUSCERT0IINy from Eary-Life EXRO3UTE 10 CHTINgens (2005)
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BAGHURST DRIVE SITE,

TABLE 10.9 RME
RISK SUMMARY
EASDNAELE MAXMUM EXFOSLRES

HARLEYSVILLE, MONTGONERY COUNTY,

NSYLYANIA

PAGE 10F 1
Medium Exposure Exposure Cherical Carcinogenic Risk Hon-Carcinogeric Hazerd Quotient
Medium Point of Patential
Concern Thgesnan [EEE T Deeral SCRE]
| ciatio
DSUrface 5ol Bagnurst Lrive Site g8 Tabls 10 1R

Tolal

JChiemica Tola]

AT Tzod Cloles T A Centah e Leves
= T — 1 -

Exposure Wi

[Fiedim Ta

[Tirrace wiater

T e I ents TemT ACCeptab s Leves

b Memea ot

[Exposure Pomt o

Exgocure Medum Total
e

Perkiomen Creek

T azara CluolenTs O A Coplae Levers

[Seamment
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| SR
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BAGHURST DRIVE SITE,

TABLE 1010 RME
RISK SUMMARY
EASDNAELE MAXMUM EXFOSLRES

HARLEYSVILLE, MONTGONERY COUNTY,

NSYLYANIA

PAGE 1 OF 1
TENEme T Olhre
aceptor Populetion: Recraationa User
aceplor Ag
Medium Exposure Exposure Cherical Carcinogenic Risk Hen.Carcinageric Hazerd Quotient
Mediurm Point of Pdtentia
Concern Thgesnan | [EEE T Deeral SCRE]
i
RS e Se6 1a0E 01T
T
T AT T Tozed ot VT A e entae Lov:
| SR I I  — = =
Dipncure
AEETRNGE]
Surtace Weler AT Ha@zard LUones Ve Acceptabs Le
h‘m Al Total I I
[Exmsue Pt Tow
Eooeure vedum Tl

Perkiomen Creek

T azerd Cluohets T A Ceptae Ler

[Seamment

1 Zera Lo ents T mzccepaﬁe\_ew
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TABLE 1011 RME
RISK SUMMARY
REASONABLE MAXIMUM EXPOSURES
BAGHURST DRIVE SITE, HARLEYSVILLE, MONTGOWERY COUNTY,

NSYLYANIA

D RO
aceptor Population: Recreaticnsl User
. g Age | falong (Child and Ad
Medium Expasure Expasurs Chemical Carcinngenic Risk Hon.Carcnogeric Hazerd Guotient
Medum Foint of Patentia
Concern Thgesnan HEEED Dermral External EAposure Frimary Troestion GEEED Termal B0
| | (Redaion) | Routes Totl_fTarget Organ(s Routes Total
DEUITacE w0 Bagnurst LY1ve e T Cancer Mol VAt Act speatto Lovels o8 Tables 10 0 AW and 1010 M fort Tncces
Tolal % [ - | P e . |

T Caroer TISHS VN AeCepanl Levers
| SRR S T T = T I I
Diposire bl
| EEENENEE =
[SUriace wiater h T Canter HiSks TWnT AcCoptanle Lovals.
EERGE — 1 R IR = I I I
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Expoeurs Weoum 106! =
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BAGHURST DRIVE SITE,

TABLE 1012 RME
RISK SUMMARY
EASDNAELE MAXMUM EXFOSLRES

HARLEYSVILLE, MONTGONERY COUNTY,

PAGE10F1

NSYLYANIA

Medium Expasure Expasurs Chemical Carcinngenic Risk Hon.Carcnogeric Hazerd Guotient
Medum Foint of Patentia
Concern Thgesnan HEEED Deeral External EAposure
| | (Redaion) | Routes Total
= SR G B
homica olal % [ - | P e .

[Fiedim Ta

eaiment
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TABLE 10.13RME
5K SUMMARY
REASONABLE MAXIMU M EXROSURES

BAGHURST DRIVE SITE. HARLEYEVILLE. MONTGOMERY COUNTY, PENNSYLVANIA
PAGE 1 OF 1
Medium Exposure Exposure ermica Carcinagenic Risk Non-Barcinagenic Harard Guatient
Medhum Foint of Patential
Tngesoon | innaeton | Dema ExtEmal B Frimary TN Temnar [
avison Foues Tolsl Taraet Oman(s| Boutes Tota!
ETETEE [eroundwater Baghurol iive Sl |1 101chioethene [E= T = 01 T
Trienioraethene (Menmutagenic) C¥5. Immune. Developments 2 - 03 2
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Dermal 05 - 0002 L
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e
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TABLE 10.14.RME
5K SUMMARY
REASONABLE MAXIMU M EXFOSURES

BAGHURST DRIVE SITE, HARLEYEVIL MONTGOMERY COUNTY, PENNSYLVANIA
[Scenario Timeframe: PAGE 1 OF 1
[Receptor Population:
e 2
Exposure Exposure Chemical Carcinogenic Risk Hon-Caminogenic Hazard Quatient
edium Foint of Potential
Goncern '_'l'_mgesum T ETETE R ] EE ey mgmston | e | Dama B
2diatipn’ Houtes Total Targel Omganls) Routes Total
[ dwater Bl T N RN L T TeE T OISR ot TG ooy WG T = Tor To7
1.1.2- Trichiorosthane Hematolog, Immune 0004 - 0004
1 1'Dichiersthene Hepaic b7 - [
|2-Hex anone Nervous 0.07 - o007
Trichiomethene lanmutagenic) Vs, Immune, Developmental 1 - 1
| a-Dioxane Hepan o7 - o7
rsanic Demal, CVS 08 - [T
Cyarice Reprogicve s - s
ETENGE] Z = Z
e I
o T RV R T I T GET ™ LE]
11 2-Trenorostnane Respremny 1 1
1.1-Dichioroethene Hepatic 3 i 3
| 2-Hexanone Nervous - 0.2 - 0z
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APPENDIX D — PADEP Concurrence Letter

% pennsylvania
r I DEPARTMENT OF ENVIRONMENTAL
PROTECTION

May 11, 2022

Mr. Paul Leonard, Director

Superfund & Emergency Management Division
United States Envirommental Protection Agency
Region III

1650 Arch Street

Philadelphia, PA 19103-2029

Re:  Record of Decision (ROD) Concurrence Clarification
Baghurst Superfund Site
Upper Salford Township, Montgomery County

Dear Mr. Leonard:

The Pennsylvania Department of Environmental Protection (DEP) has received and reviewed the
Record of Decision (ROD) for the Baghurst Superfund Site (Site) in Upper Salford Township,
Mentgomery County, This ROD presents the selected remedial action 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.

The selected remedy for the Site includes the following major components:

¢ In Situ Thermal Remediation (ISTR) to treat sub-surface soils and groundwater within
the Source Area;

¢ 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 residential construction af the Site receive prior written approval from EPA, in
consultation with PADEP. '

This letter clarifies the previous concurrence issued on April 12, 2022, DEP hereby concurs with
EPA’s proposed remedy with the following conditions:

= DEP will be given the opportunity to review and comment on documents and
provide meaningful input regarding decisions related to the design and
implementation of the remedial action, to assure compliance with Pennsylvania’s
Applicable, Relevant and Appropriate Requirements (ARARS) and to be
considered requirements (TBCs).

Southeast Regional Cffice
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Mr. Leonard -2- May 11, 2022

v ICs that implement the Activity and Use Limitations (AULs) may 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) or Administrative Orders issued under Section 512(a) of HSCA.
When ECs are implemented, they will need to comply with Section 6517(a)(1) of
the UECA, 27 Pa.C.S. § 6517(a)(1). In cases where property owners refuse to
execute an EC, at EPA’s request, DEP may issue an Administrative Order under
Section 512(a) of HSCA, to implement such restrictions directly. Section 512(a)
states that “[a] site at which hazardous substances remain after completion of a
response action shall not be put to a use which would disturb or be incensistent
with the response action implemented.” .

* DEP will have the opportunity to review and comment before any modification to
the ROD and the issuance of an Explanation of Significant Difference (ESD).

= State cost share and O&M obligations will be further clarified during
design of the remedy and the completion of a Superfund State Contract.

» EPA will assure that the DEP is provided an opportunity to fully
participate in any negotiations with responsible parties.

»  DEP reserves the right and respensibility to take independent enforcement
actions pursuant to state law.

Thank you for the opportunity to comment and concur on this EPA Record of Decision. If you
have any questions regarding this matter, please do not hesitate to contact me.

Sincerely/

Patrick L. Patterson
Regional Director
Southeast Regional Office

cc:  Mr. Hanieko, EPA Region 111
Mr, R. Patel
Ms. Wagner
Ms, MeClennen
Mr. Crooks
Mr. Armstrong
Ms. Thomas, Fsq.
File
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