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RECORD OF DECISION
BRODHEAD CREEK SITE
OPERABLE UNIT TWO
DECLARATION

Site Name and Location

Brodhead Creek Site
Stroudsburg, Pennsylvania
Operable Unit Two

Statement of Basis and Purpose

This decision document presents a selected remedy for residual
coal tar contamination and ground water contamination in the
subsurface soils at the Brodhead Creek Site (the "Site").in
Stroudsburg, Pennsylvania, which was chosen in accordance with
the requirements of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA), as amended'by
the Superfund Amendments and Reauthorization Act of 1986 (SARA),
and, to the extent practicable, the National 0il and Hazardous
Substances Pollution Contingency Plan (NCP), 40 CFR Part 300.
The information supporting this decision is contalned in the"
administrative record for thls Site.

The Commonwealth of Pennsylvania concurs w1th the selected
remedy. ,

Descr ion o the‘Rem

The Brodhead Creek Site is the location of a former coal
gasification plant which operated along the west bank of Brodhead
Creek in the Borough of Stroudsburg, Monroe County, Pennsylvania,
from approximately 1888 to 1944. A waste product from these
operations was coal tar, a black tar-like liquid which had a
density greater than water and was principally composed of
polynuclear aromatic hydrocarbons ("PAHs"). This coal tar was-
placed in an open pit located on the property. This practice
continued until the mid-1940s when the plant was abandoned.,

A previous Record of Decision ("ROD"), issued on March 29,
1991, selected an enhanced recovery process as an interim
remedial action for Operable Unit One ("OU-1").at the Site which
addressed free coal tar in the subsurface soils at the.Site. . As
part of the OU-1 interim remedial action, deed restrictions will
be imposed to limit future use of the Site. The shallow ground
water and Brodhead Creek will continue to be monitored to verify
that no unacceptable risks posed by conditions at the Site occur
in the future. ‘ :

This ROD addresses ground water contamination and residual
coal tar contamination in the subsurface soils (Operable Unit Two
or "OU-2"). No further action is necessary for Operable Unit
Two. '
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Statutory Determinations

The selected remedy is protective of human health and the
environment, complies with (or waives) federal and state
requirements that are legally applicable or relevant and
appropriate to the remedial action, and is cost effective.

Because the interim remedy for Operable Unit One selected in
the previous ROD will result in hazardous substances remaining
on-site above health based levels, a review will be conducted
within five years after commencement of the interim remedy. The
'review will be conducted to ensure that the interim remedy
continues to provide adequate protection of human health and the
environment. Review of this Site, the interim remedy for
Operable Unit One and EPA’s decision for Operable Unit Two, will
be continuing as part of the development of a final. remedy for

Operable Unit One.

%ﬂ/ | ¢/79/5) ~

“Thomas C. Voltaquo 2//f } - Date
Division Directo .

Hazardous Waste Management Division -

Reglon III
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RECORD OF DECISION
BRODHEAD CREEK SITE
DECISION SUMMARY

I. SITE NAME, LOCATION, AND DESCRIPTION

. The Brodhead Creek Site ("the Site") encompasses
approximately 12 acres in the Borough of Stroudsburg in Monroe
County, Pennsylvania (Figure 1). The Site lies on the west bank
of Brodhead Creek between the bridges of Route 209 and Interstate
80. The detailed site plan is shown on Figure 2.

The Site occupies the flood plain area at the confluence of
Brodhead Creek and McMichael Creek. As a result, the natural
topography over most of the Site is one of low relief. Surface
elevations in the flood plain area range from about 377.feet
above mean sea level at the Creek banks to 381 feet in the flood
plain interior. In the northern one-third of the Site by
contrast, the land surface rises abruptly from the flood pla;n to
an elevatlon of about 400 feet.

. Superlmposed over the natural topography is a large man- made
earthen levee constructed to protect the Stroudsburg Municipal
- Sewage Treatment Plant, which is located on the western boundary
of the Site, from flood waters such as those experienced in the
aftermath of Hurricane Hazel in 1955 (See Figure 2). On the Site
proper, this levee is arcuate in plan, curving from out of the.
north and to the west, effectively blocking any potential
flooding from either. Brodhead Creek or McMichael Creek. The levee
crown (elevation of 408 feet) is about 25 to 30 feet above the
surrounding flood plain. The Creek side of the levee is sloped
at a ratioc of 2.5:1 while the opposzte side is sloped at a ratio
of 2:1.

To the west, the levee extends out of the Site area. To the
north, the levee abuts the natural land surface and a concrete
flood wall which protects a Pennsylvania Power and Light Company
("PP&L") substation. The concrete flood wall extends from the
levee embankment northward and is keyed into the west abutment
for the Route 209 bridge. The flood wall is a 22-foot tall
reinforced, cast-in-place concrete wall constructed on top of an
interlocking sheet pile foundation which extends down to
elevation 361 feet. The elevation at the top of the concrete
wall is about 407 feet above mean sea level.

" A smaller, and presumably older earthen levee, which extends
northward from the main flood control levee, separates the flood
plain area of the Site from the grounds of the Stroudsburg
Municipal Sewage Treatment Plant. This smaller levee rises about
13 feet above the flood plain with its crown reaching about
elevation 394 feet above mean sea level.
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Two small drainage channels enter the Site, join in the Site
interior, and continue through the flood plain area. Flow in the
smaller of the two is intermittent in nature, as that channel
carries storm run-off, entering the Site at the northeast corner
via a storm sewer outfall. The smaller channel is not considered
to be a major Site feature for this reason. The larger channel
is perennial in nature and enters the Site from the west-
northwest, continuing across the central portion of the Site
through a flood gate in the levee to its outlet on Brodhead
Creek. It is referred to herein as the urban run-off channel

The northern Site boundary is-a comblnatlon of private
commercial properties and a cemetery located along Main Street in
- Stroudsburg.

. The Borough of Stroudsburg has zoned the Creek, its eastern
and western banks, and the small promontory at the confluence of
Brodhead and McMichael Creeks as open space. The land from the
top of the flood control levee westward through Main street is
zoned as general commercial land. Land use at the Brodhead Creek
Site is categorized primarily as undeveloped. Those areas
containing the sewage treatment plant and the Stroudsburg Gas
Company are cla551f1ed as.utilities.

II. SITE HIST ORCEMEN VITI

: Union Gas Company is a successor company to companies which
operated a coal gasification plant along the west bank of
Brodhead Creek in Stroudsburg, Pennsylvania, from approximately
1888 to 1314. A waste product from these operations was coal
tar, a black tar-like liquid which had a density greater than
water and was principally composed of polynuclear aromatic
hydrocarbons ("PAHs"). This coal tar was placed in an open pit
located on the property. This practice contlnued until the mid-
1940s when the plant was abandoned.

_ In 1917, Pennsylvanla Power & nght Company ("PP&L")
purchased the electrical section of the Union Gas Company
‘facilities. From 1917 until the 1960’s, PP&L acquired adjoining
properties, including some of the property owned by Union Gas
Company- : :

On October 7, 1980, during construction repairs to the toe
of a flood control levee at the Site, materials identified as
coal tar were observed seeping into Brodhead Creek. As a result,
several investigations and emergency response measures were '
initiated from 1981 through 1984, including: :

o Installation of temporary filter fences and underflow
dams by PADER and EPA to intercept coal tar seepage;
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o Installation of a temporary coal tar recovery pit by
PADER on the bank of Brodhead Creek;

o Construction of a slurry wall by EPA to mitigate coal
tar migration from the Site toward Brodhead Creek;

o) Excavation of a backwater channel area where coal tar
seepage appeared to be particularly significant; and

o} Installation of recovery wells in the main coal tar
pool by PP&L, with the subsequent recovery of
approximately 8,000 gallons of coal tar.

4 The Site was placed on the National Priorities List ("NPL")
in December, 1982 with a hazard ranking score ("HRS") of 31.09.
The regulations enacted pursuant to CERCLA require that a
Remedial Investigation and Feasibility Study ("RI/FS") and
baseline risk assessment be conducted at each NPL site. The
purpose of an RI is to characterize conditions at the site. The
subsequent FS then develops,. screens, and analyzes a series of
remedial alternatives for addressing contamination at the site.
On August 20, 1987, PP&L and Union Gas Company entered into a
Consent Order and Agreement with PADER to conduct the orlglnal
_ RI/FS for the Brodhead Creek Site. .

Results of the Original RI -
The oriéinal RI, completed in'1989; indicated the following:

o ° The Site 'is underlain by the following distinct strata
. (in descending order):  £ill, floodplain deposits,
. stream gravels, silty sands, and bedrock.

o} The principal shallow water-bearing strata at the Site
are the stream gravel unit and the underlying silty
sand unit. ,

K< Soil contamination due to coal tar-related compounds is
limited both horlzontally and vertically to the stream
gravel unit.

o The total area of contamination is approximately 4.28
acres containing an estlmated maximum volume of 418,000
gallons of coal tar.

o) The likely extent of free coal tar accumulations is
limited to a small area of a stratigraphic depression.
east of the slurry wall (the area around MW-2) and to
the lowest portion of the stratigraphic depression
. located west of the slurry wall (the RCC area). (See
Figure 3.) These two areas contain an estimated volume
of 338 gallons and 8715 gallons of free coal tar,

3
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respectively. Free coal tar is defined as 100% of pore
volume saturation in the soil. Coal tar at residual
saturation levels is more extensive byt limited to the
extent of the stream gravel unit. Residual coal tar is
defined as less than 100% of pore volume saturation in
the soil.

o} Ground water flow from the upgradient side of the
slurry wall is both downward beneath the slurry wall
" and southward to Brodhead Creek.

o Migration of cocal tar constituents as dissolved
constituents in ground water may be constrained by
upward flow gradients and by the hydraulic boundaries
represented by Brodhead Creek and McMichael Creek.

o RI data suggest that surface waters of Brodhead Creek
‘are not affected by the discharge of coal tar _
" constituents. However, some sediment areas within the
Creek channel are slightly contaminated with coal tar.

‘o - There are currently no significant risks associated
with thHe recreational use of Brodhead Creek or the
lngestlon of fish from the Creek.

Followxng completion of the original RI/FS in 1991, EPA
divided the remedial work to be undertaken at the Site into two
manageable components called "operable units (OUs)". These were
as follows: _ - :

oU-1: - .Contaminated subsurface soils containing free coal
: : tar in the stream gravel unit

oU-2.: Ground water in the'stream gravel unit to and
including bedrock

.EPA determined that an interim remedial action should be
taken for OU-1 to initiate reduction of the toxicity, mobility,
and volume of contaminants in the stream gravel unit at the Site.
In a Record of Decision issued on March 29, 1991, EPA selected an
interim remedial action which included the following components:

(1) Installation of extraction wells and injection wells in the
' free coal tar areas of the subsurface soils; -

(2) Recovery of coal tar and process water from the extraction
wells by using the 1nnovat1ve technology of enhanced

recovery;

(3) Separation of the coal tar from the process water followed
by treatment of the process water;
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(4) Discharge of a portion of the treated process water to
Brodhead Creek and the reinjection of the remaining process
water into the subsurface soils to enhance coal tar
recovery;

(5) Disposal of the recovered coal tar at an off-site permitted
incineration facility;

(6) -Installation of a fence to prevent public access during
remedial activities;

(7) Imposition of deed restrictions to limit future use of the
Site; and .

(8) Monitoring of ground water and biota in Brodhead Creek to
ensure protection to human health and the environment.

. EPA entered into a Consent Decree with PP&L and Union Gas
-Company on September 2, 1992, under which PP&L and Union Gas
Company agreed to implement the remedial design/remedial action
("RD/RA") for OU-1 at the Site. On July 14, 1994, an Explanation
of Significant Differences. ("ESD") was issued by EPA to revise
the performance standards for the interim selected remedy for 0OU-
1. The enhanced recovery process (referred to as the Contained
Recovery of Oily Waste Process, or "CROW" process) has been
constructed and is expected to become operational in the summer
of 1995. : ' o

On June 3, 1992, PP&L and Union Gas Company entered into a
Consent Order with EPA to conduct a Focused RI/FS for OU-2 to
further investigate ground water contamination at the Site. This
Record of Decision discusses the results of the Focused RI/FS.

III. HIGELIGHTS OF COMMUNITY PARTICIPATION

The Focused RI/FS and the Proposed Remedial Action Plan
("Proposed ‘Plan") for OU-2 were released for public comment on
May 25, 1995, in accordance with Sections 113 (k) (2) (B), 117(a),
and 121 (f) (1) (G) of CERCLA. These and other related documents
were made available to the public in the administrative record
file located in the EPA Region III office in Philadelphia and at
the Stroudsburg Borough Building in Stroudsburg, Pennsylvania. A
notice of their availability was published in the Pocono Record
on May 25, 1995. A public meeting to discuss the Proposed Plan
for OU-2 was held on June 6, 1995 in Stroudsburg, Pennsylvania.
EPA’s response to all comments on the Proposed Plan received
during the comment period is included in the Responsiveness
Summary section of this ROD. 1In addition, a copy of the
transcript of the public meeting has been placed in the
administrative record file and information repository located at
the Stroudsburg Borough Building.
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IV. SCOPE AND ROLE OF RESPONSE ACTION

As discussed above, the interim remedial action previously
selected for Operable Unit Qne (enhanced recovery) addresses the
areas of free coal tar contamination in the subsurface soils on-
site. A final ROD for the Site addressing free coal tar
contamination will be issued following completion of the 0QU-1
.enhanced recovery program.

Once the enhanced recovery program is cormpleted, there
should be no principal threats from the former areas of coal tar
accumulation at the Site since they should contain only residual
levels of coal tar contamination. However, contaminants are
leaching and will continue to leach from the subsurface soils
containing residual coal tar at the Site. These contaminants
will continue to contribute to ground water contamination on-
site. ' ' : '

This second operable unit addresses ground water
contamination and residual coal tar contamination in the
- subsurface soils on-site. - ' '

V. SUMMARY OF SITE CHARACTERISTICS
A. Waste Characterization

The coal tar disposed of in the subsurface soils at the
Brodhead Creek Site was the waste product of a coal gasification
plant which operated at the Site between 1888 and 1944. No
factual accounts of actual operations at the plant exist nor is
- there any certainty of the actual process or processes used to
manufacture the gas. However, the tars generated by gas
manufacturing plants have several general characteristics
including: (1) a density slightly greater than water; and (2) a
composition lacking tar acids (primarily phenolics) but
containing large amounts of high molecular weight residual
material with 40-75% of the tars boiling above 300°C."

: The chemical constituents of coal tars are primarily
.polynuclear aromatic hydrocarbons (PAHS), including heterocyclic
compounds. Coal tars typically consist of the following:

Distillation
Compogition —Range . Tymical _Composition
Light 0il Up to 200°C Monocyclic Aromatics
Middle 0il  200-250°C Substituted
‘ monocyclic and
dicyclic aromatics
Heavy 0il 250-300°C ' Substituted dicytlic
aromatics
6
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Anthracene 0il . 300-350°C Substituted dicyclic
' aromatics; tri- and
polycyclic aromatics

Pitch ‘ Carbon, wax, bottoms

During the RI ‘at the Site, a sample of coal tar from well
RCC-C was collected and submitted for percent water and
fractional distillation testing. The distillation data and
specific gravity (which approached that of water) indicate that
the coal tar at the Brodhead Creek Site consists of approximately
50% light and middle oil components.

Metals analysis of the coal tar revealed slightly elevated
arsenic concentrations in the tar. The remalnlng metals values
were below average concentrations observed in the natural soil
env1ronment occupied by the coal tar. _

Coal tar is not ‘a Resource Conservation and Recovery Act, as
amended, ("RCRA") listed waste. However, subsequent testing of
- the coal tar utilizing the toxicity characteristic leaching
procedure ("TCLP") during the remedial design phase of the ou-1
interim remedy revealed that the coal tar is a RCRA ‘
characteristic waste for toxicity.:

B. Re al Geolo

The Brodhead Creek Site is located within the Valley and
Ridge physiographic provznce of the Appalachian Mountains.
Bedrock at the Site is the Devonian Age Marcellus Shale which is
described as a dark, fissile, carbonaceous shale, with some
- notably calcerous zones. Directly underlying the Marcellus Shale
in the vicinity of the Brodhead Creek Site is the Devonian Age
Buttermilk Falls Formation, which is a viable water supply. This
formation supplies water for the City of East Stroudsburg
municipal wells #1 and #2. : A

The wide valley through which Brodhead Creek flows has been
filled by up to 100 feet of unconsolidated glacial deposits. The
Brodhead Creek Site is underlain by at least 60 feet of
unconsolidated sediments of both glacial, recent f£luvial, and
human origin. The geology at the Site can be divided into the
following distinct strata (in descending order): surficial £fill,
floodplain deposits, stream gravels, silty sands, glacial till,
and bedrock (See Figure 4).

The surficial: £ill is comprised of earthen fill material
which was deposited for land reclamation and levee construction
as well as stream bed modifications. Fine sands and silts
deposited during flood events of Brodhead and McMichael Creeks
comprise the flood plain deposits. Fluvial origin stream gravels
-underlie the flood plain/fill deposits beneath much of the Site,

7
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and are the surficial materials in some areas of the Site. The
lithology of the stream gravels can be characterized as loosely
consolidated, stratified, well rounded, coarse gravels. These
gravels are most likely reworked glacial drift transported and
deposited by the streams as they migrated across the valley floor
during the past; therefore, this gravel deposit correlates with
the streambed gravels in the Brodhead Creek .channel.

Historic site borings and test pit observations indicate
that the stream gravel deposits are limited in horizontal extent,
pinching out in the west-central and southern portion of the
study area (See Figure 5). The stream gravel thickness averages
about 10 to 15 feet, but ranges from absent in some parts of the
study ‘area to a maximum of over 25 feet in a stratigraphic
depression near the center of the Site. Figure 6 shows a contour
map of the base of the stream gravels (or the top of the
underlying silty sands) which shows this stratigraphic
depression. The shape and location of the stratigraphic
depression suggest that it may have been coincident with a
confluence of the ancestral Brodhead Creek and another ancestral
drainage. .However, it is postulated that the depression is a
kettle feature created by the melting of a large block of glacial
ice embedded in the silty sand. : ‘

The thickness of the stream gravel unit beneath and ,
immediately east of Brodhead Creek is well defined. However, the
extent  of the stream gravel east of the eastern levee is not
known. Because the stream gravel is a channel deposit, it is not
expected to be extensive. The unit is thin in this area, ranging
between approximately 10 feet thick on the north near the
Interborough Bridge to approximately 16 feet thick across from
the island located in Brodhead Creek. Borings and backhoe pits
on the island indicated a significant thinning of the gravel unit
beneath Brodhead Creek due to downcutting by erosion and/or :
dredging. Under the island, the unit thins to 4 to 6 feet thick.
Since the stream bed itself is at a lower elevation than the '
island surface, the unit is even thinner under the stream, and
may possibly be absent in some areas. ‘

, A deposit of stratified fine sands and silts, with some
clayey and gravelly lenses underlies the stream gravels at the
Site. These sediments have been described as fairly uniform
silty sands with virtually no clay fraction present. Underlying
the deposits is a glacial till deposit. -

C. Mechanics apnd Extent of Coal Tar Migration

The coal tar at the Brodhead Creek Site has a density
slightly greater than water. Once coal tar was introduced into
the subsurface at the Site, the density differential caused the
coal tar to sink downward through both the unsaturated and
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saturated sections of the stream gravel unit to the interface
with the silty sand unit.

The coal tar movement downward into the finer grained silty
sand is prevented by the higher capillary pressures within the
much smaller diameter pores of that unit. From the source area,
continued migration has been lateral downgradient along the
sloping surfaces of the silty sand unit to lower points where it
accumulated if sufficient coal tar volume was present. This
process accounts for the historic accumulation ‘of recoverable
volumes of coal tar within the stratigraphic depression in the
silty sand unit located directly downgradient of the former
gasification plant facilities. Recovering the free coal tar is
the focus of the interim remedy for OU-1.

Figure 3 depicts the spatial area defined as the extent of
the subsurface coal tar presence, based on all available
information. The area defined as the extent of the coal tar
presence encompasses all historical subsurface coal ‘tar '
observations, but it cannot be inferred that the entire area is
contaminated by a continuous layer of mobile coal tar. It is the
area where coal tar may have migrated through coarser grained .
material in the stream gravel unit in the past and where coal tar
may remain at residual saturation levels. The region of the Site
outside of the area defining the extent of coal tar presence
appears to be unaffected by coal tar; the coal tar does not
- appear to have migrated into these areas in the past. - No coal
‘tar was found to be present east of Brodhead Creek. This is
- consistent with the configuration of the surface of the silty
sand unit-. ' : : ~ - '

The extent of subsurface stream gravels affected by coal tar
at residual saturation levels (coal tar at less than 100% pore
volume saturation) .is estimated to be 128,702 square feet (2.96
acres), and the volume is estimated at 27,558 cubic yards. The
total volume of residual coal tar at the Site is estimated to
range from 303,000 gallons to 409,348 gallons. Figure 7 presents
a 3-dimensional representation of the extent of the cocal tar
contamination. C . .

D. G Wa
.Grouﬁd Water clallificaéion and Local Water Use

It is EPA’s Superfund policy to use EPA’'s Ground Water
Protection Strategy and Ground Water Classification Guidelines to
assist in determining the appropriate type of remediation for a
Superfund Site. Three classes of ground water have been
established on the basis of the value of ground water and its
vulnerability to contamination. Ground water at the Brodhead
Creek Site may be classified as Class II. Class II ground water

9
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is ground water which is a current or potential source of
drinking water or a water that has other beneficial uses.

The urban areas of Stroudsburg and East Stroudsburg are
supplied by surface and ground water. Stroudsburg Borough is
served by a public water supply owned by the Stroudsburg
Municipal Authority. The Municipal Authority obtains its water
supply from Brodhead Creek (upstream of the Site). The water is
‘pumped directly to the Municipal Authority Plant.

The Borough of East Stroudsburg receives its water via a
gravity feed from two impoundment reservoirs in Smithfield
Township, and from three wells located in the City of East
Stroudsburg. Two of the wells are on the campus of East
Stroudsburg University (indicated as "State Teacher’'s College" on
Figure 8) while the third is a well screened at the top of
bedrock and located over 2,000 feet upstream of the Site, on the
opposite side of Brodhead Creek in Dansbury Park. These three
wells are used on an intermittent basis only.  One of the wells
on the campus is only for emergency use (i.e., fire protection),
and the second well was not used in 1994 except to exercise the
pump. - The well in Dansbury Park is used on-an as-needed basis to
supplement ‘the -surface water supplies. .  The locatlon of the water
supply wells is presented ln Figure 8. ' '

The Dansbury Park Well was examined closely durlng the

original RI. 'The original RI concluded that migration of coal-
. tar constituents from the Site to the well was not possible for
. several reasons: (1) the well pumps water from a lower gravel

unit -and the -upper portions of a limestone bedrock over 110 feet
below the surface; (2) the lower gravel unit is not the same unit
as the stream gravel unit of concern at the Site (the lower .
gravel unit is confined by less permeable overlying silts and
clays) and it is not subject to contamination by the Site; and
(3) significant hydraulic boundaries (Brodhead and Little Sambo
Creeks) lie between the Site and the well. ' Furthermore, a review
of the sampling data from the Dansbury Park well and the other
two East Stroudsburg municipal supply wells did not reveal the
presence of any coal tar-related compounds.

Shallow Ground Water

The principal shallow water bearing strata at the Site are
the stream gravel unit and the underlying silty sand unit.
Together, they comprise a water table aquifer. While the two
stratigraphic units of the water table aquifer differ with
respect to hydraulic characteristics, they may be considered to
be a single aquifer with regard to ground water flow direction
and gradient as they are not separated by any intervening
confining layers.

10

AR302013



The median depth to ground water at the Site was 10 feet
prior to the construction of the slurry wall. Construction of
the slurry wall at the Site as a response measure to prevent coal
tar migration has resulted in a significant alteration of the
water table flow regimes. At present, the water table is nearly
coincident with the ground surface in the flood plain areas
upgradient of the slurry wall, and 3 to 7 feet below surface
downgradient of the slurry wall. A ground water head loss of 2
to 3 feet across the slurry wall is present. To a -lesser extent,
the sheet pile base of the concrete flood wall extends the head
loss effect of the slurry wall northward from the slurry wall to
at least the Route 209 bridge abutment.

Hydraulic head levels appear to indicate: (1) that an
upward flow component exists between the water table and the
underlying strata; (2) that the urban run-off channel likely
recharges the ground water system; (3) that Brodhead Creek and
McMichael Creek are hydraulic boundaries; and (4) along Brodhead
Creek the majority of this boundary is characterized by ground
water discharge conditions.

Ground water flow from the upgradient side of the slurry
wall is both downward beneath the slurry wall/flood wall and
southward to Brodhead Creek south of the urban run-off channel
outlet. This ground water flow does carry some dissolved coal
.tar constituents from the upgradient side of the slurry wall to
‘the downgradient side, with subsequent discharge to Brodhead
Creek. : North of the urban run-off channel outlet, the ground
water system on the downgradient side of the slurry wall
discharges to Brodhead Creek in the northern most portion of the
Site, is recharged by Brodhead Creek in the middle portion, and
discharges to Brodhead Creek in the southern portion. South of
the urban run-off channel cutlet to the confluence with McMichael
Creek, the ground water system discharges to Brodhead Creek.

The recharge/discharge conditions along Brodhead Creek are
altered when the Creek rises at times of high precipitation. RI
data indicates that at these times, the ground water system is
recharged along the entire length of Brodhead Creek.

Flgure 9 is a 3-dimensional cross-section across the
southern third of the Site that depicts the conceptual ground
water. flow paths resulting from all of the influences discussed
above.

The shallow aquifer was extensively studied during the
original RI/FS and is being monitored as part of the interim
remedial action for OU-1. No additional data for the shallow-
aquifer was obtained during the OU-2 RI. The data from the
original RI, the OU-1 monitoring program, and the OU-1 interim
remedial action were evaluated in order to establish the most

11
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appropriate data set for the OU-2 risk assessment for the shallow
agquifer.

The principal contaminants of concern in the ground water in
the shallow aquifer are polynuclear aromatic hydrocarbons
("PAHs"), benzene, and arsenic. The concentrations of
contaminants detected in the shallow aquifer during the original
RI may be found in Table 1. Federal Maximum Contaminant Levels
{"MCLs") for drinking water are exceeded for benzene, a range of
- PAHs, pentachlorophenol, cyanide and arsenic. These MCLs are
codified at 40 C.F.R. Part 141 pursuant to the Safe Drinking
Water Act, 42 U.S.C. § 300f et seqg., and are indicated on Table
1. : .

The highest concentrations of organic coal tar-related
constituents dissolved in ground water are centered around the
areas of known coal tar presence near MW-2 and RCC (See Figure
10). Vertical distribution of dissolved-phase contamination is
limited to the shallow aquifer and possibly to the uppermost
portions of the silty sand unit. _

Deep Ground Water -

The purpose of the Focused RI for OU-2 was to further
characterize the ground water contamination at the Site--in
particular, the quality of the bedrock aquifer at the Site.
The investigation of the bedrock aquifer included the
installation of three bedrock wells at the Site, measurement of
ground water elevations of the shallow, intermediate, and bedrock
wells, and ground water sampling and analysis of the bedrock

wells.

The installation of the three bedrock wells (designated as
BR-1, BR-2, and BR-3) at the Brodhead Creek Site was completed in
May of 1993. The purpose of the bedrock wells was to determine
if the ground water in the bedrock aquifer was being impacted by
the contamination at the Site. To the extent possible, the
bedrock wells were to be located outside the shallow coal tar
accumulation, so ‘as to minimize the risk of cross-contaminating
the deeper aquifer. 1In addition, bedrock wells were to be
located adjacent to existing shallow wells, when possible. The
location of the bedrock wells is presented in Figure 11.

Based on water level measurements, the bedrock system flow
is southward (See Figure 12). On initial evaluation, this is not
an expected condition, as flow would be expected northeastward
~either to discharge locally at Brodhead Creek, or deeper along
the bedrock structural trend of the valley towards the Delaware
River. However, a closer look at Regional structure explains
this flow, as described below.
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The topographic quadrangle of the area shows a regional
fracture set oriented north-northwest/south-southeast
perpendicular to regional bedrock orientation. The regional
fracture pattern is shown in Figure 13. Along the course of
Brodhead Creek north of Stroudsburg, one large fracture cuts
across the regional structural trend, forming water gaps north of
Stroudsburg. South of the Site, Brodhead Creek follows an
apparent fracture orientation, and then turns 90 degrees toward
the east at the contact with the resistant bedrock ridge to the
south. However, the fracture appears to continue even across the
bedrock ridge to the south.

Given the above structural conditions, it appears likely
that bedrock flow from the Site follows the fracture south-
southeastward, flowing beneath and parallel to Brodhead Creek.
Discharge is likely to Brodhead Creek at or near contact with the

"“ridge. The apparent southerly flow direction beneath the Site is
probably a function of trlangulatlon of the potentlometrlc
surface of the three wells. Flow is-actually either south-
southeastward along the fracture, or southeastward into the
‘fracture, if the Site does not lie directly on the fracture.

Two rounds of ground water sampling were conducted of the
bedrock wells BR-1, BR-2, BR-3, and a residential well (herein-
after referred to as the "CS" well) during the weeks of June 1,
1993 and December 9,. 1993, respectively. A third round of ground
water sampling of the bedrock wells only was conducted on May 8
and 9, 1995. The CS well is a domestic well located in
Smithfield Township, approximately 1-1/2 miles east of the
Brodhead Creek Site. Based on a well survey conducted during the
original RI, the CS well is the closest residential well to the

. Site that remains in use. For this reason, the CS well was

selected as a monitoring point for the Brodhead Creek Site.

Ground water was sampled for volatile organic compounds
("VOCs"), semivolatile organic compounds ("SVOCs"), dissolved
metals (on the first round of sampling only), and cyanide. With
the exception of trichlorocethene ("TCE") at well BR-3 and 1,1--
dichlorcethane at the CS well, no VOCs were detected at greater
than 1 ug/l. TCE and 1,1-dichlorocethane are not constituents of
.coal tar, and were not detected 1n any ground water samples taken
durlng the original RI.

Trace levels of xylene and 1,2,4-trimethy1benzene were.
detected in BR-1 and BR-3, but not in BR-2 or the CS well.
Naphthalene was detected at trace levels in BR-1, BR-2, and BR- 3.
Trace levels of toluene were detected in BR-1 and BR-2. 1In
addition, arsenic and cyanide, two Brodhead Creek Site
contaminants, were absent from all samples collected during the
first round of sampling. Detected concentrations of contaminants
for the bedrock wells are summarized .in Table 2.
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VI. SUMMARY OF SITE RISKS

. As part of the Focused Remedial Investigation performed for
OU-2 at the Brodhead Creek Site, a Risk Assessment ("RA") was
conducted to evaluate the potential impacts of the Site on human
health and the environment. In the RA, chemicals of potential
concern were identified for detailed evaluation based on the 0OU-2
and OU-1 sampling results. -The Risk Assessment then evaluated
the potential health and environmental risks associated with
exposure to these chemicals. :

The risk assessment for QU-2 at the Brodhead Creek Site

. focused on the potential human health risks associated with
ground water in both the shallow and deep aquifers underlying the
Site. The potential for ground water discharges to Brodhead
Creek and other surface water bodies was addressed during the
original risk assessment and therefore was not re-evaluated.
(See the Brodhead Creek Risk Assessment dated September 1990.)
Likewise, potential impacts to ecological receptors were
extensively evaluated during the original risk assessment and
were not re-evaluated. The risks associated with ingesting .
ground water on-site are summarized below. . "

A. I Chenmica act

‘The contaminants identified .in the Brodhead Creek Site RI
are comprised of a diverse group of compounds with different
physical, chemical, environmental, and toxicological properties.
The extent of contamination varied widely in concentration and
occurrence throughout the Brodhead Creek Site. The first step
involved in selecting indicator chemicals involved a comparison
of reported constituent concentrations from upgradient sampling
locations. .Constituents which did not exceed background
concentrations were not evaluated further. . o

For those constituents detected at concentrations greater _
than background concentrations, a comparison was made between the
maximum downgradient concentrations and risk based screening
levels developed by U.S. EPA Region III. This comparison was
made to evaluate the potential for adverse human health effects.
resulting from the hypothetical use of ground water.

Based on a review of the data from the original and the
focused RIs, a set of chemicals of potential concern were
selected for detailed evaluation in the risk assessment. The
results of the screening analysis for the shallow aquifer is
presented in Table 3. Table 4 provides a justification for the
selection or rejection of individual constituents from the risk .
assessment for the shallow ground water. The results of the deep
aquifer screening is presented in Table 5. Table 6 provides a
justification for the elimination of individual constituents from
the risk assessment for the deep aquifer. No constituents of
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potential concern were identified in the deep aquifer.
Therefore, a quantitative risk assessment was not performed to
evaluate potential exposures to ground water in the deep aquifer.

B. Exgosure Pathways

This step in the risk assessment process 1nvolves

. determining the potential routes of exposure to the human
population, the estimated concentrations to which the population
is exposed, and the population at risk. Currently, there are no
users of the ground water on-site. The risk assessment for 0OU-2
evaluated the potential risks associated with the hypothetical
future use of on-site ground water as a residential water supply.
The RA considered on-site ground water use by both adults and -
young children and evaluated all three potential routes of
exposure associated with the residential use of ground water .
(i.e., ingestion, dermal contact during bathing, and lnhalatlon
of VOCs during showering).

e oxicitt‘hssesamen;
Cancer potency factors ("CPFs") have’ been developed by EPA

. for estimating excess lifetime cancer risks associated with

exposure to potentially carcznogenzc chemicals. CPFs, which are
expressed in units of (mg/kg-day)"*, are mult;plled by the

. estimated intake of a potential carcinogen, in mg/kg-day, to
provide an upper-bound estimate of the excess lifetime cancer
risk associated with exposure at that intake level. The term
"upper bound" reflects the conservative estimate of the risks
calculated from the CPF. Use of this approach makes :
underestimation of the actual cancer risk highly unlikely.
Cancer potency factors are derived from the results of human
epidemiological studies or chronic animal bicassay to which
animal-to- human extrapolation and uncertainty factors have been
applied.

Reference doses ("RfDs") have been develocped by EPA for
indicating the potential for adverse health effects from exposure
to chemicals exhibiting noncarcinogenic effects. RfDs are
. exposure levels for humans, including sensitive individuals, that
are likely to be without.an appreciable risk of adverse health
effects. Estimated intakes of chemicals from environmental
media- (e.g., the amount of a chemical ingested from contaminated
drinking water) can be compared to the RfD. RfDs are derived
from human epidemiological studies or animal studies to which
uncertainty factors have been applied (e.g., to account for the
use of animal data to predict effects on humans). These
uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects.

Potential concern for noncarcinogenic effects of a single
contaminant in a single medium is expressed as the hazard
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quotient (HQ) (or the ratio of the estimated intake to the
reference dose). By adding the HQs for all contaminants within a
medium or across all media to.which a given population may
reasonably be exposed, the Hazard Index ("HI") can be generated.
The HI provides a useful reference point for gauging the
potential significance of multiple contaminant exposures within a
single medium oY across media.

Excess lifetime cancer risks are determined by multiplying
the intake level with the cancer potency factor. These risks are
probabilities that are generally expressed in scientific notation
(e.g., 1x10°® or 1E-6). An excess lifetime cancer risk of 1x10°6
indicates that, as a plausible upper bound, an individual has a
one in one million chance of developing cancer as a result of
site-related exposure to a carcinogen over a 70-year lifetime
under the specific exposure conditions at a site.

A summary of the toxicological indices for the indicator
chemicals selected for the Brodhead Creek Site are presented in
Table 7. ' ‘ .

D. Rigk Characterization

. The potential carcinogenic risks associated with the
Brodhead Creek Site were calculated by multiplying the calculated
intakes by the appropriate carcinogenic potency factors.
Concurrent exposures to more than one carcinogen or to one
chemical through multiple exposure routes were evaluated by
adding the individual risk estimates. Potential carcinogenic
risks are identified by the risk level (i.e., a 1.0 x 10°% risk
level indicates one additional chance in 1,000,000 that an
individual will develop cancer). EPA’s acceptable risk range for
Superfund cleanups is between 1.0 x 1079 to 1.0 x 10°%. 1If the
risk exceeds 1.0 x 10°%, EPA will generally take action to reduce
the risk to within the acceptable risk range.

The potential risks associated with exposure to ’
noncarcinogens were estimated by the calculation of the Hazard
Index. An HI is equal to the estimated intake for a specific
chemical divided by the appropriate RfD.  HI’s may be summed for
each constituent and exposure route to which a receptor may be
simultaneously exposed in order to evaluate exposure to multiple
chemicals or exposure via multiple routes. The HI identifies the
potential for the most sensitive individuals to be adversely
affected by non-carcinogenic chemicals that damage human organs.
If the HI exceeds one (1.0), there may be concern for potential
systematic effects. As a rule, the greater the value of the HI
above 1.0, the greater the level of concern.

The Risk Assessment used a statistical analysis concept
called Reasonable Maximum Exposure ("RME") to predict the highest
expected concentrations that a receptor might be exposed to, for
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use in the Risk Assessment. The risk assessment estimates the
reasonable maximum exposure for possible receptors. This concept
produces a very conservative and protective estimate of risk.

The risk calculations for both carcinogens and noncarcinogens are
presented in Tables 8 and 9, and are summarized as follows:

(1) The estimated carcinogenic risks associated with the
hypothetical residential use of shallow ground water by
an adult and a child are 2.49 x 102 and 9.57 x 10"
respectively.

(2) The hazard indices calculated for the hypothetlcal
residential use of shallow ground water by an adult
and a child are 114 and 311, respectlvely

E. Uncertainty in E;gosurg Assessment

It should be re-emphasized that, under current use
conditions, there are no users of ground water from either the -
shallow or deep aquifers in the immediate vicinity of the
Brodhead Creek Site. The Borough of East Stroudsburg does
receive water from two wells located on the campus of East
Stroudsburg University, and a .third shallow gravel well located
2,000 feet from the Brodhead Creek Site, in Dansbury Park.
However, the original RI concluded that the migration of coal
‘tar-related constituents in ground water beyond Brodhead Creek to
any nearby wells east of the Site is not possible. under the .
hydraulic conditions at the Site. The water supply well located
in Dansbury Park is separated from the Site by Brodhead Creek and
draws its yield from a separate deeper gravel unit. A review of
the sampling data from the Dansbury Park well and the other two
East Stroudsburg municipal supply wells did not reveal the
presence of any coal tar-related compounds.

Although hypothetical future use of on-site ground water
would result in an unacceptable risk, such a scenario is
extremely unlikely for several reasons. Several site-specific
constraints limit the practicality .of using the ground water at
the Site as a drinking water source. .These include the flood
control levee and wetlands located on-site. 1In addition, the
gravel unit is too limited in extent to serve as a viable long-
term. ground water supply at the Site. Brodhead Creek serves as a
hydraulic boundary for shallow ground water contamination; it is
not possible for ground water in the shallow aquifer to migrate
east of Brodhead Creek. Furthermore, the Focused RI reaffirmed
that upward flow gradients exist at the Site. Therefore, there
is little probability that the bedrock aquifer underneath the
Site will be impacted.

Finally, any use of ground water from the shallow aquifer is
very unlikely in light of a municipal ordinance in the Borough of
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East Stroudsburg which requires mandatory connection to the
municipal water distribution system (East Stroudsburg Code §154-
4). EPA understands that the Borough of Stroudsburg is presently
in the process of developing a similar ordinance. In addition,
deed restrictions will be imposed to limit future use of the Site
as part of the QU-1 interim remedial action.

VII. DESCRIPTION OF ALTERNATIVES

The Superfund statute and regulations (NCP) require that the
alternative chosen to clean up-a hazardous waste site meet
several criteria. The alternative must protect human health and
the environment, be cost effective, and meet the requirements of
environmental regulations. Permanent solutions to contamination
problems should be developed wherever possible. The solutions
should reduce the volume, toxicity, or mobility of the
-contaminants. Emphasis is also placed on treating the wastes at
the site, whenever this is possible, and on applying innovative
technologies to clean up the contaminants. _

The Focused FS studied a variety of technologies to see if
they met these criteria and were applicable for addressing the
contamination at the Site. The technologies determined to be
most applicable to these materials were developed into remedial
alternatives. These alternatives are presented and discussed
below. Many other technologies were screened out. This process
is fully detailed in the original FS dated January 1991 and the
Focused FS for Operable Unit Two. .

All costs and implementation timeframes specified below are
estimates based on best available information. Present worth is
the total cost of the remedy including capital costs and 30 years
of operation and maintenance of the remedial action, in current

dollars. ‘

Regardless of the alternative choéen, EPA will review .the
Site every five years to ensure the continued protection of human
health and the environment, as required by the ROD for OU-1.

Alternative 1l: No Purther Action

Time to Implement: : : 0 months
Capital Cost: ' $0

Annual Ground Water O&M: $0 -
Annual Site Maintenance: $0

Present Worth: $o

Under this alternative, no further action, beyond the 0OU-1
activities, would be taken to reduce the amount of residual coal
tar in the subsurface soils or to remediate ground water. The
ROD for OU-1 addressed free coal tar contamination at the Site.
The enhanced recovery system to remove the free coal tar has been
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constructed and should become operational in the summer of 1995,
Deed restrictions to limit future use of the Site will be imposed
as part of the OU-1 interim remedial action. The OU-1 ground
water and Creek monitoring will continue.

Alternative 2: In-Situ Stabilization/Solidification

Time to Implement: 21 months
Capital Cost: $§11,830,000
Annual Ground Water O&M: $35,000
Annual Site Maintenance: $§25,575%

Preaent Worth: _ A $13 066,100

This alternative would include the in-place mixing of
stabilizing agents into the contaminated soils, thereby fixating
the contaminants in an inert matrix and reducing their ability to
leach into the ground water. A mathematical model was used to
determine the extent of the coal tar-contaminated soil that would
need to be treated in order to achieve cleanup criteria that
would be protective of ground water. The results of this model -
revealed that all areas contaminated with residual coal tar would
need to be remediated. The maximum extent-of this area is
depicted in Figure 3 and Figure 7. These areas include the soils
beneath Brodhead Creek, the fill/highlands, the wetlands and the
" flood control levee on-site. - A treatability study and pilot
study to select the most ‘appropriate stabilizing reagents for the
soils and to determine the leachability of coal tar- related
constituents from the stabilized/solidified so;ls would be
required. :

Alternative 3: In-Situ Bioremediatidn

Time to Implement: , ' 26 months

- Capital Cost: - 83,515,000
Annual Bioremediation O&M: $241,000
Annual Ground Water O&M: $35,000
Annual Site Maintenance: - $25,575
Present Worth: : $6,617,100

In-situ bioremediation involves enhanczng the natural
microbial degradation of contaminants in the subsurface soils and
ground water without excavation of the overlying soil. This
technology usually involves adding nutrients, oxygen, and in some
cases microorganisms to stimulate biodegradation of the
contaminants. A treatability study would be necessary to
determine the rate and extent of biodegradation achievable and
the oxygen and nutrient addition requirements of the
biodegradation process. ..In addition, a pilot study would be
~necessary to confirm the results of the treatability study and to

determine if the hydrogeologic conditions at the Site (e.g. well
spacings, iron fouling problems) are amenable to in-situ
bioremediation. As in Alternative 2, the maximum extent of cocal

19

AR302022



tar-contaminated soils would need to be treated. The remediation
process would include a network of air sparging wells to
stimulate bioremediation of the residual levels of coal tar in
the subsurface soils. The Focused FS assumed that multiple
treatment "cells" would be required, that two cells would be
operated simultaneously and that the well spacings would be
approximately fifty feet. Approximately 100 wells would be
required to remediate the entire Site. The wells would range in
depth from 20 feet to 40 feet. The 40-foot wells would penetrate
the levee.

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The Superfund process requires that the alternative chosen
to cleanup a hazardous waste site meet two threshold criteria:
protect human health and the environment, and meet the
requirements of environmental regulations (Appllcable or Relevant
and Appropriate Requirements--"ARARsS"). EPA’'s primary balancing
criteria are: long-term effectiveness and permanence, short-term
effectiveness, reduction of volume, toxicity, or mobility of the
contaminants, cost effectiveness, and implementability. EPA’'s
modifying criteria are state and community acceptance. ’

- A detailed analysis was performed on the three alternatives
using these nine evaluation criteria. The following is a
comparison of the alternatlves with respect to these. criteria.

Protection o£ Human Houlth and the Environm.nt

All of the alternatives, 1nclud1ng Alternatlve 1 (No Further
Action), would provide protection to human health and the
environment by eliminating, reducing, or controlling risk through
treatment, engineering controls, or institutional controls.
Implementing Alternatives 2 or 3 would not increase human health
protection over Alternative 1, as there is currently no
significant potential for human health impact and no significant
risk related to ground water exposure. Ground water is not
currently used at the Site. Although hypothetical future use of
on-site ground water could result in an unacceptable risk, such
use is highly unlikely, as discussed in the section on "Summary
of Site Risks," above. Brodhead Creek serves as a regional
boundary to ground water flow; thus, no ground water across the
Creek from the Site would be impacted by the Site. Upward flow
gradients at the Site decrease the likelihood that the bedrock
aquifer beneath the Site will be impacted. A municipal ordinance
in the Borough of East Stroudsburg requires mandatory connection
to the municipal water distribution system. EPA understands that
the Borough of Stroudsburg is presently in the process of
developing a similar ordinance. Finally, deed restrictions to
limit future use of the Site will be imposed. as part of the 0U-1
interim remedial actlon
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Compliance with ARARs

CERCLA requires EPA to conduct its remedial actions in
compliance with all environmental laws identified before the
Record of Decision, if they are appllcable or relevant and
appropriate for the situation. These requirements are commonly
referred to as ARARs.

Drinking Water and Ground Water ARARs

Alternative 1 would be in compliance with all identified
ARARs except federal MCLs for drinking water and Pennsylvania‘s
"background" ARAR which requires that contaminated ground water
be restored to "background" levels. For the Brodhead Creek Site,
"background" would be defined as the method detection limit for .
the method of analysis utilized with respect to a particular
contaminant. The appropriate methods for the Brodhead Creek Site
would be EPA Methods 524.2 and 525 1.

~ The results of the ground water modeling in the Focused RI/FS
for OU-2 revealed that all areas contaminated with residual coal
tar would need to -be remediated to even attempt to meet MCLs or
background levels. These areas include soils beneath Brodhead
Creek arid beneath the flll/hlghlands, the wetlands and the levee
on-site. .

> Remedlatlon of areas. contamznated with resxdual coal tar is
not technically practicable for a number of reasons. The
.existing earthen levee could be damaged during the stabilization
process of Alternative 2 and might need to be removed and
replaced. Implementation of either Alternative 2 or Alternative
3 would severely impact and/or destroy the wetland areas at the
Site and on the south fork of Brodhead Creek, which would in turn
impact the existing wildlife at the Site. - The wetlands would
need to be restored. 1In addition, it would be necessary to
reroute Brodhead Creek temporarily to divert water from the south-
fork in order to access coal tar-impacted soils beneath the Creek
bed. This would increase the flow velocity and height of the
Creek. Therefore, it might be- necessary to reinforce the
existing I-80 bridge abutments in order to reduce scour. Work on
Brodhead Creek would temporarily impact the aquatic habitat.

--1f, despite these problems, Alternatives 2 or 3 _were
- implemented, they would provide some. reduction in the
- concentrations of coal tar constituents in ground water over the
long term. However, it is not likely that either Alternative 2
or 3 would allow reduction of the concentrations of coal
tar-related constituents to background or MCL levels within a
reasonable timeframe. Low levels of coal tar-related
constituents would continue to leach from the stabilized soils
and some constituents would remain recalcitrant to
bioremediation.
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Therefore, EPA is waiving the federal MCLs for drinking
water and Pennsylvania’'s "background" ARAR on the basis of
" technical impracticability. Use of the "Technical
Impracticability" (TI) waiver is appropriate when attainment of
an ARAR would be illogical or infeasible from an engineering
perspective and therefore would be "impracticable." (See
"Technical Impracticability of Ground Water Restoration, Brodhead
Creek Site" dated June 29, 1995)

Other ARAR.

‘Alternatives 2 and 3 would comply with PADER requirements
for air emissions set forth in 25 Pa. Code §§ 123.1 et. segq..
Off-site transportaticn of wastes would be conducted in
accordance with the Department of Transportation Rules for
Hazardous Materials Transport and Pennsylvania Hazardous
Substance Transport regulations. Disposal of hazardous waste
from the Site would be conducted in accordance with the
requirements of the Resource Conservation and Recovery Act,
Pennsylvania Solid Waste Management Act, and/or Pennsylvanla
Residual Waste Management Act. All dlscharges of treated process
water under Alternative 3 would be conducted in accordance with:
the National Pollution Discharge Elimination System (NPDES)
requirements developed pursuant to the Clean Water Act and PADER
Bureau of Water Quality Standards. .

As discussed above, 1mplementation of Alternatives 2 or 3
would severely impact and/or destroy the wetland areas at the
Site and the south fork of Brodhead Creek, which would in turn
impact the existing wildlife at the Site. All regulatory
requirements for the construction activities in the wetlands and
the Creek would have to be met. Alternative 1 would not impact

Site wetlands.
Long-Term Effectiveness and Permanence

Alternative 1 would be effective in the long term for
several reasons. The slurry wall installed at the Site will
continue to prevent free coal tar from discharging to Brodhead
Creek. 'Implementation of the OU-1 enhanced recovery program for
the free coal tar areas on-site will reduce the areas of highest
subsurface soil contamination to residual saturation -levels,
which is expected to improve conditions for natural microbial
degradation. The OU-1 monitoring program will provide the data
required to evaluate the fate of the coal tar-related
constituents, the integrity of the slurry wall and the "health"
of the biological community in Brodhead Creek.

Alternatives 2 and 3 would both be effective in the lgng
term in that both will reduce the amount of coal tar constituents
in ground water. However, coal tar at residual saturation levels

22

AR302025



would continue to be a source for the release of low levels of
coal tar-related constituents to the ground water in the shallow
aquifer, thus precluding compliance with MCLs and Pennsylvania’s
"background" ARAR. ’

Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 1 would not reduce the toxicity, mobility, or
volume of the contaminants. However, the OU-1 enhanced recovery
program will provide for reduction in the toxicity, mobility, and
volume of the contaminants by removing the free coal tar and the
source of the highest ground water contamination.

Alternative 2 would not reduce the toxicity or the volume of
the residual coal tar. However, the mobility of the contaminants
in the subsurface soils would be significantly reduced, thereby
reducing their impact on ground water in the shallow aquifer.

Alternative 3 would reduce the toxicity and mobility of the
coal tar contaminants in ground water in the long term. However,
in the short term, the mobility of the contaminants could
increase as a result of microorganisms producing surfactants as a
"food source." Alternative 3 would not be expected to
significantly reduce the volume of residual coal tar since some
constituents would remain recalcitrant to bioremediation.

Short-Term Effectiveness

There are no short-term risks associated with implementing
Alternative 1.

Potential risks .to on-site workers and/or the community
might occur during implementation of Alternatives 2 and 3.
Exposure to releases of coal tar-related constituents could be
minimized by the use of proper operating procedures and personal
protective gear for on-site workers. Some emission of VOCs .
during the treatment activities is likely to occur. Precautions
would have to be taken to ensure that these emissions would not
impact off-site populations. Off-site transportation of any
recovered coal tar and wastewater during the implementation of
Alternatives 2 and 3 could create the potential for accidental
releases, with attendant human health and environmental risks.

The wetland areas at the Site and the south fork of Brodhead
Creek would be destroyed during implementation of Alternatives 2

and 3, which could subsequently impact the existing wildlife
habitat.

Implementability

Each of the alternatives under consideration would be
implementable at the Site. Alternative 1, No Further Action,
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would be the easiest to implement. The equipment and labor
required for the implementation of Alternatives 2 and 3 is
readily available. RCRA-permitted hazardous waste facilities are
available to receive the recovered coal tar and wastewater.

Several Site-specific constraints would make the
implementation of Alternatives 2 and 3 difficult. These include
the need to: (1) reroute Brodhead Creek temporarily to divert
water from the south fork in order to access coal tar-impacted
soils beneath the Creek bed; (2) reinforce the existing I-80
bridge abutments in order to reduce scour due to the increased
flow velocity and height of the Creek; and (3) restore wetlands
which would be impacted by the implementation of Alternatives 2
and 3. In addition, the existing earthen levee could be damaged
during the stabilization process of Alternative 2 and might need
to be removed and replaced.

Cosat

The present worth cost for Alternative 1 is $0, which is the
lowest cost alternative. The highest cost alternative is in-situ
stabilization (Alternative 2) at $13,066,100.

State Acceptance

The Commonwealth of Pennsylvania has concurred with the
remedy. '

Community  Acceptance

Community acceptance of the various alternatives is
reflected in the attached Responsiveness Summary. The
‘Responsiveness Summary presents all of the public comments
received on the RI/FS and the Proposed Plan, and EPA’s responses
to the comments.

IX. SELECTED REME

- After careful consideration of the requirements of CERCLA,
the detailed analysis of the alternatives, and public comments,
EPA has selected Alternative 1, No Further Action, for Operable
Unit Two at this Site. A

Although the hypothetical ingestion of on-site ground water
- reveals a risk above 1x10°%, this scenario is highly unlikely.

As mentioned previously, several Site specific constraints limit
the practicality of using the ground water at the Site as a
drinking water source. These include the levee and wetlands
located on-site. Furthermore, it should be noted that any use of
ground water from the shallow aquifer is very unlikely in light
of a municipal ordinance in the Borough of East Stroudsburg which
requires mandatory connection to the municipal water distribution
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system (East Stroudsburg Code §154-4). EPA understands that the
Borough of Stroudsburg is presently in the process of developing
a similar ordinance.

Iin addition,'the gravel unit is too limited in extent to
serve as a viable ground water supply at the Site. Brodhead
Creek serves as a hydraulic boundary for shallow ground water
contamination; it is not possible for ground water in the shallow
aquifer to migrate €ast of Brodhead Creek. Furthermore, the
Focused RI reaffirmed that upward flow gradients exist at the
Site. Therefore, there is little probability that the bedrock
aquifer underneath the Site will be impacted.

X. STATUTORY DE ERMINA ONS
A.  Protection o Health d the vironmen

" The No Further Action Alternative, in conjunction with the
QU-1 remedy, will be protective of human health and the
environment. Implementation of the OU-1 enhanced recovery
program for the free coal tar areas on-site will reduce the areas
of highest subsurface soil contamination to residual saturation
levels, which is expected to improve conditions for natural
microbial degradation.  The OU-1 monitoring program will provide
the data required to evaluate the fate of the coal tar related
constituents, the integrity of the slurry wall and the "health"
of the biological community in Brodhead Creek. This will provide
long term protection against the unlikely event that Site
conditions might change and potential exposures increase. 1In
addition, the slurry wall installed at the Site will continue to
prevent free coal ‘tar from discharging to Brodhead Creek. :

There is currently no significant potential for human health
impact and no significant risk related to ground water exposure.
Ground water is not currently used at the Site. Although -
hypothetical future use of on-site ground water could result in
an unacceptable risk, such use is highly unlikely, as discussed
in. the section on "Summary of Site Risks," above. Brodhead Creek
serves as a regional boundary to ground water flow; thus, no
ground water across the Creek from the Site would be impacted by
the Site. Upward flow gradients at the Site decrease the
likelihood that the bedrock aquifer beneath the Site will be
- impacted. A municipal ordinance in the Borough of East:
Stroudsburg requires mandatory connection to the municipal water
distribution system. EPA understands that the Borough of
Stroudsburg is presently in the process of developing a similar
ordinance. Finally, deed restrictions to limit future use of the
Site will be imposed as part of the OU-1 interim remedial action.
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B. Compliance with Applicable or Relevant and Appropriate
Requirements

The Record of Decision for Operable Unit One (March 29,
1991) addressed all the ARARs concerning the Site except for
ARARs relating to ground water or drinking water. Reference can
be made to the ROD for OU-1 for a full discussion of the ARARS
discussed therein.

Since the selected remedy requires no further action for
residual coal tar contamination and ground water contamination,
action specific ARARs do not apply. The only ARARs that apply to
. ground water are the Safe Drinking Water Act MCLs promulgated at
40 C.F.R. 141 and the'Pennsylvania ARAR' for ground water which
requires that all ground water be remediated to "background®
. quality, as specified by 25 PA Code §§ 264.90-264.100 and in

particular 25 PA Code §§ 264.97(i), (j), and 264.100(a) (9). EPA
.is waiving Federal MCLs and Pennsylvania’s "background" ARAR on
the basis of "Technical Impracticability." Several site specific

. constraints as discussed earlier make the implementation of
engineering solutlons to the contamination impracticable.

The horlzontal and vertical extent for whlch the TI walvér‘
will be invocked is the shallow aquifer at the Site, lncludlng
the area containing free and residual coal tar depicted in Figure
3, and the zones beneath Brodhead Creek, the island, the levee,
the wetlands, and the fill/highlands on-site. The'vertical .
extent includes the stream gravel unit between the fill and the
" silty sand units as depicted.in Figure 7.

Several intermediate wells screened in the silty sand unit
of the Site are currently being used to monitor the shallow
aquifer (TI zone). 1In the Proposed Remedial Action Plan for the
final ROD on OU-1, EPA will recommend adding more intermediate
wells to the long-term monitoring network. These wells will
. monitor the TI zone and will also serve as early indicators in
. the unlikely event that contamination moves vertlcally downward
toward the deeper ground water in bedrock

c. ¢ - ve
No additional cost would be incurred by the selected remedy.

‘b. g P n ) ve

Tre a ] 1 £ i tiec e

This remedy is No Further Action and is not intended to
utilize permanent solutions and alternative treatment (or

resource recovery) technolcgles to the maximum extent practicable
for this operable unit.
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XI. DOCUMENTATION OF SIGNIFICANT CHANGES FROM THE PROPOSED PLAN

The Proposed Plan for the Brodhead Creek Site was released
for comment in May of 1995. It described the alternatives
evaluated in the Focused FS for OU-2 and identified Alternative 1
as EPA’'s Preferred Alternative. After reviewing all of the
written and verbal comments submitted during the comment period
and at the public meeting, EPA has determined that no
significant changes to the Proposed Plan remedy are necessary.
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FIGLURE 1

Brodhead Creek Site Location Map
Stroudsburg, Pennsyivania
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Figure 2

| Site Plan
Brodhead Creek Remedial Investigation
Stroudsburg, Pennsylvania
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FIGURE 3
Maximum .Probable Extent of

Free Coal-Tar Surface N
Brodhead Creek Remedial Investigation
Stroudsburg, PA
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General Site Stratographic Column
Brodhead Creek Site
Stroudsburg, Pennsyivania
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FIGURE 5§
Lateral Extent of

Stream Gravel Unit o
Brodhead Creek Remedial Investigation O L

.. Stroudsburg, PA
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FIGURE 6
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Brodhead Creek Remedial Investigation
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Figure 7 '
Schematic of Extent of Free and Residual Coal Tar
Brodhead Creek Site
Stroudsburg, Pennsyivania
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FIGLCRE 8
y Water Supply Well Locations

Brodhead Creek Site QU-2
_ Stroudsburg, Pennsylvania
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Figure 9 .
Ground Water Flow Schematlc
Brodhead Creek Site
Stroudsburg, Pennsylvania
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FIGURE 10

Log of Sum of Total
Detected Organics

Brodhead Creek Remedial Investigation

. Stroudsburg, PA
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FIGURE 11 '
Site Plan with Monitoring Well Locatlions
Brodhead Creek Site
Stroudsburg, Pennsylvanis
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FIGURE 12 ]
Flow In Bedrock System
7 September 1993
Brodhead Creek Site OU-2
Stroudsburg, Pennsylvenis
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: FIGURE 13 ,
~* Regional Fracture Pattern
Brodhead Creek Site
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Rejevant and Approprate Requrrmens for Ground Warter
Brodhesd Creek Site Feambility Study

(al} concentrations arv in Mg/l unless otherwise speafied)

+ - PA Code §109.202

MCL T8C
Ground Water Acceptadle US EPA
Concentrations Orinking Health Advisory
CHEMICAL Maximumn Avenge Water Level (mg/1) (long-term adult)
EPA PADER? (ng/L}
Acltere 8.50E-02 §.45EM NaA, NA
Carbon Disulfide 4. 20E-R 6.29E03 NA NA
Chiocrotoron 250E2 S.44E-03 1.00E-0u 4.00E-01
Methyl ethvl ketone 5.00E-02 9 70E03 NA ' 8.60E+00
1.1.1-Trichioroethane $.00E-2 5 20E0 LOOE-O1 1.00E+01
Benzene 1.10E+00 2.10801 S.00E-03 NA
Toluene 1.QE-C 124E02 1.00E~00 7.00E+00
Chlorcbenzene 130E-02 S26E03 NA NA
Ethylbenzene 4.00E01 9.158.02 7.00E01 3.00E+00
Styrene IMEA 6.4E3 1.00€-0% 7.00E+00
Xylene 6.10E-01 1.14E01 1.00E+01 1.00E~02
Phenol 250E-@2 6.1288 NA 200€+01
Acenaphthyione S$.70E-00 1.17E01 NA
Acenaphtivne L40E+00 L.O4EQ1 NA NA
Fluorene 1.60E«00 124E01 NA NA
Pentachiorophenol 125801 21 1.008-03 1.00E 00
- | Phenanthrens L40E-00 1.86E-01 NA NA
. |Flucranthene $.80E-01 4211EQ NA NA
Pyrene 4.90E-01 3.1482 NA NA
Berm(aianthracene 190801 28 1.008-08 NA
Chrysene . 3.008.01 2683 2.008-00 NA
Bis(2-ethyihexyl)phthalate 1508-a3 S.128-0 600803 NA - -
Benzolbifiuoranthene 1En i;m 200806 NA
Serzo{k)fiuoranthene 70 wntm 2.008-04 NA
Benzola)pyrene INEN LMEQR 200008 NA
Indeno(l.2.3-cd)pyrens (¥ 2. © 83683 400804 NA
Diberztaianthracene ista 6.54809 J.008-0¢ NA
Benzo(ghi)perylene 8.20B-Q2. 9.088-0 NA NA
Naphthalene 7.50E+00 .9E0 NA 1.00E+00
2-Methyl Naphthalene 8.80E+00 6.13EMN NA NA
Dibutyi phthalate NA NA NA NA
Butyl banzy! phthalate NA NA 1.008-01 NA
Arsenic LS80 3L $.008-22 NA
Barium S5.952-01 1.926-01 " 2008 +00 1.008+00 © NA
Berytlium S$S0E-04 $.508-0¢ 4.008-03 200E+01
Cadmium 215808 215 S.008-03 1.008-01 200802
Chroouum V1 2308 1508-08 1.008-01 5.008-02 8.00E-01
Copper 15980 129800 13 1.00E+00 NA
Lron 2778 6.60800 NA 3.008-01 NA
Lead 8.008-03 177em 0.018° $.008-02 NA
Manganese snd compounds 1.788+01 $98.00 .NA $.008-02 NA
Mercury , inorganic 1.008-0¢ 1.008-04 200803 200803
Nickel s 15821 1.008-01 170E+00
Seleruum - $.00808 1B s.o0ea2 1.008-02 NA
Silver and compounds 2158 11580 NA - $.008-02 20080
Sodium - ’ 4.08E+01 25481 NA NA
Thallium 100G 1.008-3 2.008-03 200802
Vanadium 3308 1S1E®@ NA NA
-|Zine 21480 s NA $.008«00 1.008+01
Cyanide 47 130802 2.008-01 8.008-01
Notex )
Exceedances boldfaced
MCL - Maximum Contaminant Level
NA - Not Available
* . Action Levels
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Summary of Ground Water Analyses

Brodhead Creek Site OU-2

TABLE 2

ORGANICS BR-1 BR-2 - BR-3

VOCs Giglh 6/3/93 12/10/93 5/8/% | 6/3/93 12/9/93 5/9/95 | 6/4/93 12/9/9: 5/8/%
Carbon Disulfide 02 NA ND | o4 NA ND 02 NA ND
Trichloroethene 06 ND . ND 03 ND ND 5.1 ND ND
mé&p xylene ND 01 ND | ND O ND ND | . 02 ND ND
1.24-trimethylbenzene 01 ND ND | ND ND ND | 01 NP ND
Chloromethane ND ND ND | ND ND - ND | ND 02 ND
Trichlorofluoromethane ND ND ND | ND ND ND | ND ND ND
1.1-Dichloroethane ND NP ND | ND ND ND | ND ND  ND
1.1,1-Trichloroethane ND ND ND | ND ND ND | ND° ND ND
Benzene ND 01 ND | N ND ND | ND ND  ND
Toluene ND 05 ND | ND 02 ND | ND ND ND

SVOCs (ug/h) | | ' ‘
2-Methylnaphthalene 00 01 ND | ND ND ND | 009 ND ND
Naphthalene 01 01 'ND | ND o008 o004 | 02 ND  ND
Diethylphthalate 03 02 0.08 02 03 0.09 03 ND ND
Butylbenzylphthalate ND 008 ND ND 0.1 ND 0.1 ND ND
Bis(2-ethylhexylphthalate | 21 80 08 | ND 10 08 [ ND ND ND
Dimethylphthalate ND 006 ND | ND 006 ND | ND ND ND
Pentachlorophenpl ND ND ND | ND 01 ND [ ND ND ND
Phenanthrene ND o005 ND | ND ND 002 | ND ND ND
Di-n-butylphthalate ND 04 ND | ND 0.1 ND | ND ND ND
Bis 2-ethylhexyl)adipate ND 0.3 ND ND 05 ND ND ND ND




shallow Aquifer Screeming Analyns TABLE 3

Brodhead Creek Site
Stroudsbury, Pensylvamas

Ratio of
. USEPA Region Marimum
Maximum [T Risk-8ased  Detectad/
Oowngradient  Background Concentration Screening
Consatuent Concentation  Concentration Table Leved
Volanie Compounds -
2-Butanone 4 ¥ ND 2000 3.18E0¢
3erzene %90 ND v.s6 L75E-03
Toluene 43 ND S0 6.00E02
Ethyibenzere 490 ND 1300 3.TEOL
Total Xylenes 610 ) ND 12000 S.08E-02
Styrene z ND 1600 L$9E-02
Semi-Volatile Compounds )
Naphthalens 7700 J ND 1500 S.13E«00
2-Methyinaphthalene ++ 8800 ] ND 1500 3.87E+00
Acenaphthylene + , 1800 I ND 1500 1.20E«00
Acenaphthene “o I ND 200 200801
Dibenzofuran t+ 250 ] ND 1500 1.678-01
Fluorene 1200 ] ND 1500 8.008-01
Phenanthrene ¢ 2000 I ND 1100 1.82B+00
Anthracene 310 i ND 11000 25802
Fluoranthene I | ND 1500 240801
Pyrene . 180 J ND 1100 1.64801
Benzo(a)anthracens 160 J ND 0.002 L74B+3
Chrysene 150 ] ND 92 1.638+01
Bis(2-ethyihexyl)phthalate 10 J ND 48 - L08B+00
Benzo(b or k)ftucranthans® 120 ] ND 0.092 1.208+03
Benzo(a)pyrens 120 ] ND 0.0092 1.308+0¢
(ndeno(1 23-cd)pyrens /N J ND . 0092 1500.02
Oibenz(ahlanthracens 16 ] ND 0.0092 1.74E+03
Benzo(ghilperylens ¢ 0 1 ND 1100 17380
Phenol 3 ND 22000 $.918-0¢
Penuchicrophanol 9 ! ND 056 1.61E+01
Benzoic Acid 13 ] ND 150000 847808
Benzyl Alcohol 2 ] NA 11000 1.5280¢
Dissolved Metals '
Aluminum 20 z - : .
Arsenic 108 J 69]J 0.038 2548+
Bartum ”s 108 2600 229801
Calcium 20 63800 - -
[ron 2050 () - -
Lead s I ND . .
Magnesium NV | w20J . -
Manganese 16800 T 3010 180 933801
Nickel i3 ND 70 4980
Sodium 100 35400 - -
Vanadium 33 ND % @ .7E®m
Zine ral 159 11000 ‘' 2502
Cyanide 158 13 70 216801
Notem

+ Screaning level bessd on pyrens toxicity dats

4 Screening level bassd on withdrawn raphthalens toxicity data

NA = Not analyzsd

ND = Not detectad

| = quanticative sstimate

'8 = compound was detectad in blank sample at a similar concentration

- = no risk-based screening level is svailable for this compound .
* Screening level based on Benzo(b)uoranthens toodcity data (mast conservative)

All values in ug/L ) AR3020L‘8



lesnrfication Table 00 the Se(ection of Constrtuemts of Potewtrai Comevm n the shallow Aquifer

Grodhead Creek S1ta ) TA.B LE 4

Jtroudstury, Pennsyivama

Background Rado of
concencrsdon nanmum Retained for
greater than  Excosds Region  detscred 1o evajusnon n
downgradient Il risk-based iawening level nk
Constiruent concenragon? scrvening ievei? trester chan 0.17  assessment? Radonale
Volsaie Campounds
:.Butanone . No Ne No No Ord not 2 screerung agaunss nsk-based screerung leved
Berzene No Yo Yes Yoo Faued screening agaunst nsk-based srverung tevel

Toluene ~No No No No Dhd not fad screemung against nak-dased screerung leves

Eviberzenw e No Y ‘e Hano o marumun 100n to U g wee s
gresme can 0.1

Total Xvienes No No No No Did not faul screerung against nsk-based screerung level

Stvrene No No No No - Did not faul screwmung agawnst nak-baned screerung level

Semi-Volatile Compounds '

Naphthaiens No - , Ya Yes Y& Faled scremrung sgairet rsk-0ased scrverung level

1-Merylnaphtiuiens No Ye Yes Ya Fuiled scresrung agauret Fisk-based screerung level

Aceruphthylene . No Yo Ye Yes Faued scremnung agavwe sk-ased screerung level

Aceraphuiene No Ne Yes Y Ratio of tuaumum concentration ro the screerung level

) ' : grettr dan 0.1
Dibenzoturan No No Yoo . Yoo kndmmohmm'mﬂ
] : groseer than 0.1

Fluorens No No Yo Y Ratio of Maxunum concantranon (o the scraerung level s
groams tan 0.1

Pheranthrene No Yu Yo Yo Failed scremning agairwt rak-based scrwerung leved

Anthracens Neo No No Neo Otd not fal screarung agarat nak-based screerung leved

Fluoranthens No No Yo RL Rato of aximum concanratian (o the sowerung level

. : gumrtanol .

Pyrere Neo No Yes Yeo Ratio of suaxizrumn concantration to the sareerung level s

. groame tan 0.1

Benzolalanthracens Neo h{ Y ) Yo Failed screaning agairwt risk-based screening level

Chuysere No Yo Yo Y Failed screming agawws ruk-bssed screeung \wved

guz.d\yn—ynpnmg Ne . - Yws . Ne Not 3 constituare of cosl T (888 report twxt) . -

Benzatd or kiflucranthens No Yo Ye Yo Faled scremung agaunet risk-based screening leved

Senzo(e)pyrene No Yo Ya Y& Failed scresning agairet risk-based screening ievel

Indenot1 23=dpyrens No Ye Yo Yo Pailed scresning sgainet risk-based scrwening ovel

Dibeng( s antirecane No Y Yo . Ye Failed scresning againwt rsk-besed screening level

Benzoligi)peryiers - Neo No No - Ne - Did noe fail screarang agaunst nsk-based screanung level

- Phenol No Neo Ne Neo Didt noe tall screarung aganwe rek-besed scremrung leved

Pentachiorophanol No Y& Yu Y Failed scremning sgaires risk-based scremning ievel

Benzox Aad No Neo Ne Neo Ot not fail scresrung againet nek-based screarung evel

Benzyl Alcohol No -No Ne No Did noe fail scresnung againet risk-based scresrung ievel

Disscived Mewis ) ’

Alugunum Neo . - No - No quantitative tomicity indtices are svailable for -

: alumirean, not 3 hastorical consttet of pomreial conaem
a1 the s
Arsenic 4 Ne Yo Yo Yes Failed screaning agairwt rink-besed screaning leved
Sarium No No Ys Yes Ratis of DAXEDUE CONOINETIGAn 1 e scresung evel
, ’ gt tan 0.1 ]

Calcium Ne . . No No quansitative toxcity indices are svialsbie. emsenvial
humen manan, not Msoacal constitusnt of powntial
cancath

fron . Ne . . Ne No quantitaeive mxicity indicus are svisisbie. emental

. human sutrare, not tustdncal consatuest of posntial
COnEER :

lead : Ne . . . Ne No quassitesive waicity indices ard ivalable for ised.
betow tw USEPA drnking wame sctien ievel of 1S ppb
forend

wcmn Ne . . Ne No quarsimeive wxicity indicms are svialable. emsential

. humas e, net hisorical consutuent of posmtial
cancm

Mangares Neo Yo Yoo Y Failed syemning agsinet risk-bansd scresning level

Nicksl Ne Ne Neo No Did noe (el acresning sgamet rk-based screaning level

Sodium . Ne . . No No quentitastve weicity indicas zre svilabie. amannal
Pruman rasrians, not hissoncal corsaruant of powntial
CONGNR

Varadium Neo Neo No No Did noe fail acreaning againes rak-based screening level

Cyarude No No Yo Yo Ratio of HEuMU CONCANTERON 3 e KTeAILNG Wvel 8
gresaw tan 0.1

Nowm

--mmumwi&uhbhbtmim
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Deep Aguifer Screening Analysis

Brodhead Creek Site TABLE 5

Stroudsburg, Pennsylvania

Ratio of
USEPA Region Maxinum
Maximum ' {11 Risk-Based  Detected/
' Downgradient  Background Concentration Screening
Constituent Concentration Concentration Table Level
Volatile Compounds
Benzene 0.1 J ND 0.36 2.78E01
Carbon disulfide 0.4 ] 0.2 2 1.90E-02
Trichloroethene 0.6 5.1 1.6 N/A
_ Toluene 0.5 03 B 750 5.67E-04
m+p Xylene ° 0.1 J 02 520 1.92E-04
1.2,4+Trimethylbenzene 0.1 J 0.1 3 3.33E-02
Semi-Volatile Compounds .
Naphthalene 0.1 I 0.2 . 1500 6.67E0S
2-Methylnaphthalene ++ 0.1 J 0.09 1500 6.67E-05
- Diethylphthalate 03 J 03 29000 1.03E05
Di-n-butylphthalate . 0.4 J 03 8 ~ 3700 1.08E-4
Dimethylphthalate 0.06 J ND 370000 1.62EQ7
Butylbenzylphthalate ‘ 0.1 J 0.1 7300 1.37E-0S
Bis (2-ethylhexyl)adipate 0S ] 02 B 56 8.936-03
Bis(2-ethylhexyl)phthalate 21 ] 128 4.8 4.38E+00
Pentachlorophenol 0.1 J ND 0.56 1.79E-01
Phenanthrene t+ 0.08 J ND 1100 4.55E-08
Total Metals (unfiltered)
Caldum N 58100 40800 - .
[ron 9600 J 33600 - -
Magnesium 5080 - 10900 . -
Manganese 47 354 - 180 N/A
Notes:
] = quantitative estimate
ND = Not detected

- = no risk-based screening level is available for this compound

t+ Screening level based on withdrawn naphthalene toxicity data

t Screening level based on pyrene toxicity data

* Screening level based on p-Xylene

N / A Not applicable; Did not exceed the background concentration
All values inug/L

i
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Justification Table for the Selection of C

ts of P

i Comcarm 18 the Desp Aquifev

Brodhead Creek Sits
Stroudshurg, Pransylvenss TABLE 6
Ratio of
Background DARURUER
conceatration detocted @ Retzined for
greatarthan  Excouds Regioa (Il scresning level evaluation ia
downgradiast risk-baved grester thaa nek
Constituent concentratien?  screeniag level? 0.12 asseasment? Rationale
Volatile Compousds
Benzane No No Y No Drdl not fau screvrung JgMAK sk -baser levet and
PIESSNCE N ETOUNG wale? T SLSPECT (3 tepu ot
tant)
Carbaon disulfide No No No No Did not faul scresrung agains cuak-based level
Trichiorosthens Yes N/A N/A Neo Owtacaed in background 4 hugher conceneration
than on-ets
Toluere No No No No Did noe {ail screening againse nsk-based level
me+p Xylene Ye No No No Did not excwed background concentratun, dad not
fasl scremning againet nek Oased level
Semi-Velatiie Compounds
Naphthalere ’ Yo N/A N/A No Cid aot excead background concentranion; didt nct
. faul screaning agauret rek-based level
2-Methyinaphthaiens No No No No Did not fadl scresrung aganm nek-base-t level
Disthyiphthaiase No: No No No Cid not (ad scresning againe rek-basert level
Oi-n-butyiphthalae No No No No Did not tadl screerung against rek-baset leved
Dimethylphthalae No No No No Did not fai scresning aganet nsk-based evenr
tphehaiaee No No No No Did nos (sl screerung agaunm rek-based level
Bis (2-ethythexyl)phthalam No Y Yoo No Not s constitusns of coal tar (see reposs test)
8is (2-edhythaxylladipess Ne No No No Did not fail scresning sgaines rek-base | levet
No Neo Yes Ne Otd noe fail scresrung agans rek based level and
Tnmm-mwm
Phenarsivens No No No Crid o fail screaning sganm rak-besed level
1.2.6TrinethyDanzene No Neo No Didl not fail screening agawmt nsk-DaseJ level
Total Motals (usfilsered)
Calcium - . Ne No quantitative ioxicity indices Are aviiable
. asstreial haman cutrient, ot Restoncai consLtuent
of possrweal concemm
tron Yas . - No No quantiative aicity indices are avislable.
essantial human mutrient, not hastoncal conatituent
of pasentisl concemn
Magnesum Yes . - No No quantative tanicxy indices are avialable,
- esmantial human nutnent, not histoncal constztuent
,.  of potantial concarn
Mangarese Yoo N/A N/A No MmWAmcm
than on-siee
Noum:

. = no nak-based screerung level is svaslabls for thase conutituencs
N/A-Naapp&ﬂmummdhdpuudmm
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Summary of Toricity Data for Constituents of Potential Concern T A.BLE 7
Brodhead Creek Site
Stroudsburg, Pennsylvania
[nhaladon Oral Inhalation Oral LUSEPA
RfD RfD CPF CPP Carcinogenic
Constituent : mg/kg/day  mg/kg/day VUmgke/day = Umgikg/day  Clawification
Volatile Compounds
Benzene 1.71EQ3 (&) NA 2.90E02 (1) 290E02 (1) A
Ethylbenzene 286E<01 (1) 1.00E01 () NA NA [»]
Semi-Volatile Compounds
Naphthalene NA 4.00E02 (4) NA NA D
2-Methyinaphthalene NA 4.00E02 ) NA NA .
Acenaphthylene NA 400E02 4) NA ~NA D
Acenaphthene NA 6.00E02 (1) NA NA .
Dibenzofuran NA 4.00E02 (4) NA NA D
Flucrene 4 NA 4.00E02 (1) NA NA D
Phenanthrene NA 3.00E02 (%) NA NA D
Fluoranthene NA 4.00E02 (1) NA NA D
Pyrene NA 3.00E02 (1) NA NA »)
Benzo(a)anthracens ' NA NA 610EQ01 (3) 730E0r (3) 82
Chrysene NA NA 610E®3 (3) 730E43 (3 B2
Benzo(b or k)fluoranthene NA NA 6.10E01 - (3) 730E01 (3) B2
Benzo(a)pyrene NA NA 610E+00 (2) 730E+00 (1) 82
Indeno(1.2.3<d)pyrene NA NA 61001 (3) 730E01 (3) 82
Dibenz(a.h)anthracene NA NA | 610E+00 (3) 730E«00 (3 B2
Pentachlorophenol . NA 0.03 1 NA 120E01 (1) 82
Dissolved Metals . . ’
Arsenic . NA 300E04 (1) 131E«01 (1) L7%E+00 (1) A
Barium 143E04 (2) 7.00EC2 (1) NA NA .
Lead NA NA NA NA 82
Manganese 143808 (1) SO0EG3 (1) NA NA D
Cyanide . NA 200E02 (1) NA NA D
Notes:

NA = Not available from IRIS or HEAST

1 = [RIS (USEPA, 1994)

2 = HEAST (USEPA, 1994b)

3 = Benzo(a)Pyrene Equivalence (USEPA, 1993)

4 = Based on withdrawn naphthalene value from [RIS/HEAST.
5 = Based on toxicity data for pyrens.

6 = EPA-ECAQ, 1994

A = Human carcinogen.

B 2 = Probable human carcinogen; sufficient evidence in animals oe no evidence in humans

D = Not classifiable as to human carcinogenicity
* = Not classified '
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Intassi Risk Calculariows for Hypethetical Rendenrral Use of Shailow Grommd Water "y o Aduit

3rodresd Crees Siey ’

TABLE 8

Stroudsherg Prmusyivents
Carcinogenic Risk
E£rposue Orad {ntaks Facor (ntake Facwor nalsaea (ntane facwe
Concenceten crr Ingmesen Oermal (2] {nhalssen Risk
Consurusnt neytl 'ogkpdayrs-t i Ukgdaw IVkgdav)  mg/kgdayiret ‘mgfkgdav)
Zenzame 3S0EOL INER LITER -+ L9IE04 10ER 157802 906E04
3enzolalaniracme §ME-R ? 050 Lren L9082 s.10801 N/A 1L9E®D
Serzotaipyre 160802 ? 080 Lrea - b8 -2 8§ 6 10800 N/A | HERN
Jerzardiflucranthene + 5022 7 xe0 Lirea nEaz 4.10801 N/A i HEQ
Chryme st 7 08 Lz, 1w si0K@ N/A Lugos
Otbenzi aNanthracens 9 080 ? V=X 1170z saa 610820 N/A S 10603
Indence 1.2 3<alpyrens 12981 70801 L7t +ugo2 s.10801 N/A S 14E04
Pentachiorophanat 90080 1.20801 [ R¥y 24 Lo NA N/A lneos
Arserac LosEo1 175800 L7 135808 L918.01 N/A p R 3]
Total Riskz Lt
Noa-Carcinogmic Hazard
Expesus Omd lntake Focree ' Iotahe Farme (sl  lnshe Fochr Hazars
Concantrasian RO (mgastien Durmal RO (nhalatton (ndes
Coneddtusst agt imghgdey) _ (Lkgdoy)  (Ukpdey nykpdey) (mgrgdsy
Serzane 9950801 N/A vaa 1.19%03 17120 luea 101
EthySenzane - L5080 L0080t vaa «o8a 206803 Lns@ Lirean
Acmaphehyiens 1.80€-0 40082 vax .23843 NA N/A L0
Acnapirhens 3168380 4.008-2 aa 430803 NA N/A 216801
Dibunanfuran . Lesgat wora raa 901508 NA' N/A 1.30801
fFluorens L8680 <o raa L8 NA N/A 998801
Fluoranshene 20130 4«0 vaa L@ NA N/A b3.«1 2 |
Naphthaiane 3.738.00 400832 raa 1rmas NA N/A 447800
1-Methytraphthalene 8.804+00 400802 e L1581 NA N7A 5.62%.00
Phenanchrens 20090 100822 741 LaZR NA N/A 2918
Pyrere 9 332 loosa bo - 17881 NA N/A L4150t
“ Pereschiorophancd 9.008-03 100882 raa lusm NA N/A 1 942
Arserae 105801 100808 rER s.8-08 NA NIA 9 55200
Barrum 195801 700803 aa 5. 4808 143800 N/A 133tat
Manganase 1.15%.01 0088 e S U LOR08 N/A 6.294-01
Cyarude 1.8 200802 vraa S.an0 NA N/A 1.99¢01
Total Haand Index 11002
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for Hypoohenical Residenrial Use of Shallow Crownd Water vy ¢ Orid 10-6)

(ntakas Risk Calcwl
Broanead Creex Sit¥ TAB LE 9
Srroudshury, Prensyivone
.C;moqmc Risk
Exposure Orut Intaxs Factor (ntake Facoe [nratsson lheaxe Fecwe
Concenration cry lngesoen Oermad oy {nhaiscien Usk
Consaruent nel (mpkgdayie-l  i(Ukgdav IVkgdaw  ‘‘igkgdavril  mg/igedan
Zeruene 3 0EQ 190802 5 48E03 161ED4 10ERN L 8E] 3 92£. 04
Senzofalanthracens 5 64E02 ? YEOL S e $ 20803 5 10801 N/A 5 56E04
Senzai alpyrens L OEQR 7 OB «0 S WEL3 31820 5.10E =20 N/A LNED
Senzondiflucranthens 4 50E-Q2 ? XL PR [ 20 i 91080 6.108-01 N/A L NEG
Chrvsene 6 8812 T XE® SSEQ 5. 08X 61083 N/A 2 34E06
Owenztahlantiracene 9 0@ 7 30800 5. u8m wrea 6.108+00 N/A 17ED
indenot1.23-cd)pyrene 12582 708 S &t 1.4ST@ 6.10201 N/A 1 83804
Penaachioroptenal 9 008 ! 080 St TR NA N/A 11368
Arsrue 1.08801 1.7SE-Q0 X 2. 7 65808 1.51%.01 N/A 1 A€
Total Risiz 9 57EQ
Noa-Carcinegenic Hazard
Expesuss Omd intake Jacwe  Incake Facwe lnhaisston (nsakce Faceee Hazsd
Concantratten RFD {ngusslen Oermal rD (nhalstion (nden
Conettresnt agl ‘mpkpdsy)  (Lixgday)  (Uigday)  imphgdayt  (mghgdsy
Benzene 9 908-01 N/A '3 2] L1 1.1 1NEq 9 89¢8.01
EthyDarcers 490801 1.00g01 982 4.60808 6801 LTI 490E01
Acenaphthylens - 1.508.00 4008 6. 9882 L Ly 2 NA- N/A 3 28E-00
Acsnaphthane 3.43801 6.008-02 (% 2. 1383 NA N/A R
Otbenzofurn 165801 40082 se 1L.T; NA - N/A J 26201
Fluorens 8.6¢801 400803 «em 12083 NA N/A 204E-00
Fluoranzhene L0801 400832 (% ingm NA N/A s 762
Naphthalene S.T3E D 40083 (S ] S.16848 NA N/A 1.00€01
I-Methytnaphthalens 8.308-00 V.. 7 % 73 L9182 NA N/A 153801
Phenanthrene 2008+ 10082 [& -] X0 .- NA N/A S8
Pyrarwe 9383 3o (& 2. 1915a2 NA N/A 29141
Penaachiorophencl 900843 30084 e s ;e NA N/A Y L
Amenac 1058@ 300808 e symas NA N/A L0g.0
Barum 595801 700802 e LYBa8 10808 N/A .41
Manganase 1.152.01 00803 a 9208 1.3808 N/A LT
Cyamde 1.4801 2008-a2 a 492808 NA N/A Y
Tomi Hagaod tnder  3.112.Q2
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APPENDIX C

RESPONSIVENESS SUMMARY
BRODHEAD CREEK SUPERFUND SITE
OPERABLE UNIT TWO

This Responsiveness Summary for Operable Unit Two of the
Brodhead Creek Superfund Site ("the Site") in Stroudsburg,
Pennsylvania, is divided into the following sections:

Section I Overview - A summary of the
. public’s reaction to EPA’s
preferred alternative for Operable
Unit Two.

Section II Background on Community Involvement
' A discussion of community interest -
in the Site and of information
provided to the community by EPA
and the media.

Section III Summary of Public Comments and
Agency Responses - A summary of
comments received during the public
comment periocd on the Proposed
Remedial Action Plan for Operable
Unit Two and EPA’S responses

I. OVERVIEW

On March 29, 1991, EPA issued a Record of Decision ("ROD")
on Operable Unit One ("OU-1") at the Brodhead Creek Superfund
Site. This ROD contained EPA’s selected interim remedy for the
free cocal tar accumulation in the subsurface soils at the Site.
The interim remedy consisted of an enhanced recovery program for
the free coal tar and attendant ground water monitoring.

On May 25, 1995, EPA issued a Proposed Remedial Action Plan
("Proposed Plan") for Operable Unit Two ("QU-2") at the Site.
The Proposed Plan addressed residual coal tar in the subsurface
soils and ground water contamination. In the Proposed Plan, EPA
identified its preferred alternative for OU-2 as no further
action. The Agency determined that the work already being done
under OU-1 should be sufficient to protect--human healtlrar& the
environment.

A public comment period on the Proposed Plan was held from
May 25 through June 23, 1995. On June 6, 1995, a public meeting
was held which provided an opportunity for the public to ask
questions and express opinions on the Proposed Plan. Attendance
at the meeting was moderate. Based on input received during the
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public meeting, EPA believes the community members are generally
supportive of the no-further-action alternative for OU-2 '

II. BACKGROUND Of COMMUNITY INVOLVEMENT

The Brodhead Creek Superfund Site is located in the Borough of
Stroudsburg, Monroe County, Pennsylvania. This area of
Pennsylvania is located between the Pocono Mountains and the
Delaware River and is a popular winter and summer resort area
with tourism as the mainstay of the area’s economy. Brodhead
Creek, which originates in the Pocono Mountains and flows past
the Site, has been identified as one of the best cold water trout
fishing streams in Pennsylvania. Many of the area’s conservation
groups and tourism groups, as well as the local and county
officials, are aware of the problems at the Site. However, there
have been few expressions of community interest or inquiries to
EPA about the Site.

Besides the meeting on June 6, 1995, EPA held public meetings to
update the community on the progress of site activities in
February of 1991 and February of 1994. 1In April of 1995, EPA
conducted interviews with community residents and officials to
determine the community’s awareness of, and concerns about the
Site. EPA has also kept community members informed of ongoing
work through informational fact sheets and announcements in the
Record. In addition, the community has access to EPA’s
local information repository at the Stroudsburg Borough Building.

Media coverage of the Site was extensive in the early 1980’'s when
the contamination was first discovered, but has decreased to
sporadic newspaper articles. The media did cover the public
meeting held on February 27, 1991 on the Proposed Remedial Action
Plan for Operable Unit One and the meeting held on June 6, 1995,
on the Proposed Remedial Action Plan for Operable Unit Two.

The comments made during the public comment period and EPA's
responses to those comments are described in the following

summary.

III. SUMMARY OF PUBLIC COMMENTS AND AGENCY RESPONSES

1. A community member asked if the pocket of coal tar
accumulation located outside the slurry wall is a result of a
defect in the slurry wall. :

EPA RESPONSE: No. The slurry wall is working as intemdedss
However, when the slurry wall was originally constructed, a small
area of free coal tar was inadvertently trapped ocutside of the
wall. This free coal tar accumulation is effectively contained
by the elevation of the silty sand unit in this area because the
free coal tar cannot move through the silty sand, and therefore
it should not pose a threat to Brodhead Creek. The OU-1 remedy

2
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addresses this area (MW-2 area) of free coal tar. In addition,
the integrity of the slurry wall will continue to be monitored as
part of the OU-1 remedy.

2. A community member commented on the costs of the Alternatives
for OU-1 and OU-2 and questioned why EPA did not select a no-
further-action alternative for Operable Unit One as well.

EPA RESPONSE: It was determined that the free coal tar present
at the Site was a principal threat to ground water. EPA defines
a principal threat as a high volume, high toxicity waste.
Therefore, EPA determined that the free coal tar in the
stratigraphic depression on-site (RCC area) and the MW-2 area of
the Site should be removed. This will be accomplished by the 0U-
1 enhanced recovery program. Once the enhanced recovery program
is completed, there should be no principal threat from the former
areas of free coal tar accumulation at the Site since they should
contain only residual levels of coal tar contamination.

3. A'community member asked if the residual coal tar will remain
unchanged or if nature will take care of it.

EPA RESPONSE: Over the long-term, natural breakdown of the coal
tar contaminants in the soils would be expected to occur.
Unfortunately, there is no way.to determine accurately how long
these natural processes will take. The removal of free coal tar
from the subsurface soils may improve conditions for the natural
degradation of the contaminants.

4. A community member asked what would prompt EPA to take action
at the Site in the future.

EPA RESPONSE: The ground water and Brodhead Creek will continue
to be monitored under the OU-1 remedial program. Should these
monitoring results reveal that Site conditions have changed, EPA
will reevaluate its selected remedies and determine if they are
still protective of human health and the environment or if
further action is needed. In addition, EPA will conduct a formal
review of the Site every five years to ensure that the selected
remedies continue to protect human health and the environment.
Finally, if EPA determines that Site conditions represent an
imminent and substantial endangerment to the public health or
welfare, it has authority to take action under Section 106 of the
Comprehensive Environmental Response, Compensation and Liability
Act, 42 U.S.C. § 9601 et geqg., and Section-.1003 of the Reszirce
Conservation and Recovery Act, 42 U.S.C. § 6901 et seq.

S. A community member questioned what types of deed restrictions
would be placed on the Site property and whether the property
could be put to beneficial use.

EPA RESPONSE: The property owners will be required to place deed

3
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restrictions on the property to prevent the disturbance of
material below the surface and to prevent the use of ground water
on-site. Possible future uses of the Site will be considered
when structuring the deed restriction.

6. A community member asked what the classification of Brodhead
Creek was and if the levels of contaminants entering the stream
are below the levels necessary to maintain that classification.

EPA RESPONSE: Brodhead Creek is classified by Pennsylvania as a
high quality cold water stream. A high quality cold water stream
is a stream or watershed which has excellent quality waters and
environmental or other features that require special water
quality protection and maintains and/or propagates fish species
and additional flora and fauna which are indigenous to a cold
water habitat. Although dissolved coal tar contaminants are
discharging to the Creek via ground water, upon entering the
Creek these contaminants are being diluted to a level which
cannot be detected. EPA has determined that there are currently
no significant risks associated with the recreational use of
Brodhead Creek or the ingestion of fish from the Creek.

7. A community member asked if the cocal tar contaminants
entering Brodhead Creek are being carried downstream and
affecting other areas. ‘

EPA RESPONSE: Current information indicates that for the reason
discussed in EPA’'s response to comment 6 above, there is no risk
associated with the use of Brodhead Creek either at the Site or
downstream of the Site.

8. A community member asked, if severe disturbance to the creek
bed were to occur from natural excavations or a flood, would that
allow dangerous levels of coal tar contaminants to enter Brodhead

Creek? ’

- EPA RESPONSE: The possibility of a flood was considered during
the original remedial investigation and feasibility study
conducted for the Site. A worst case scenario of a 1,000 year
flood event was assumed. Computer modeling revealed that '
approximately two feet of the creek bed would be eroded. Under
that scenario, there would not be a significant release of coal
tar contaminants to the Creek.

9. A community member asked if the Stroudsburg sewage treatment
plant (on the western boundary of the Sitel _is impacted-by:-the
Site. ' :

EPA RESPONSE: No. The sewage treatment plant is not impacted by
the Site. :

10. A community member asked if potential development upstream
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would be restricted because of the Site.

EPA RESPONSE: EPA does not foresee that any restrictibns at the
Site will limit other activitiesg upstream; i.e., there is no need
for restrictions upstream of the Site.

11. A community member asked who is bearing the cost of the
remedy for Operable Unit 1.

EPA RESPONSE: Pennsylvania Power and Light Company and Union Gas
Company are paying for the cleanup work.

12. A community member asked when EPA will make a final decision
on Operable Unit Two and notify the public.

EPA RESPONSE: EPA is hoping to make a decision on Operable Unit
Two as soon as possible. However, EPA wants to ensure that it
has considered all ‘available information and evaluate public
comments prior to making a final decision. EPA will also consult
with the Commonwealth of Pennsylvania prior to finalizing its
decision. EPA will publish a public notice in the Pocono Record
when it has finalized its decision for Operable Unit Two of the’

Brodhead Creek Site.
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