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SUPPLEMENTAL SITE CHARACTERIZATION REPORT / REMEDIAL ACTION PLAN

Cooks Country Store
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Todd Township, Huntingdon County, Pennsylvania, 16674
PADEP Facility ID # 31-07856
USTIF Claim # 2014-0163(S)

EXECUTIVE SUMMARY

One (1) 4,000-gallon tank (Tank 004), one (1) 3,000-gallon tank (Tank 005) and one
(1) 2,000-gallon tank (Tank 006) and the associated product lines and dispensers,
installed on the property in May 1997, were removed from the property in November
2014. All the underground storage tanks (USTs) were used for the storage of
unleaded gasoline.

Soils uncovered beneath the dispenser island were noted to be heavily impacted
during UST removal. Unleaded gasoline-impacted soil beneath the dispensers was
excavated three (3) feet in all directions for exploratory purposes, and impact was still
evident.

During UST closure, soil beneath the dispenser island was found to be impacted by
petroleum compounds. Soil samples were collected from the tank field (two sidewalls),
product piping (one), and dispenser island (two). Both dispenser island soil samples
exceeded the Pennsylvania Department of Environmental Protection (PADEP)
Residential Used Aquifer (RUA) soil to groundwater Medium Specific Concentrations
(MSCs) for 1,3,5-trimethylbenzene (TMB), 1,2,4-TMB, benzene, and ethylbenzene,
and one (1) of the dispenser island samples exceeded the PADEP RUA soil to
groundwater MSC for toluene. The remaining tank field and product piping samples
were below laboratory practical quantitation limits (PQLs) for all constituents.

During UST closure, impacted groundwater was not identified. Two (2) groundwater
samples were collected from the tank field, both samples were below laboratory PQLs
for all constituents. However, the former tank field was determined to be situated far
upgradient from the area of release.

From August 2015 to July 2016, groundwater monitoring wells MW-1 through MW-12
and MW-1D were installed to horizontally and vertically delineate impacted
groundwater at the property. Groundwater recovery well RW-1 was installed to
facilitate remedial feasibility testing. Groundwater sampling was conducted on from
August 2015 through August 2016.

Overburden groundwater monitoring well analytical results indicate petroleum
constituent concentrations detected above the PADEP RUA groundwater MSCs
include 1,2,4-TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes,
MTBE, and naphthalene.
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EXECUTIVE SUMMARY (Continued)

The identified dissolved phase plume above the PADEP RUA groundwater MSC is
located in the centered vicinity of monitoring wells MW-1 and MW-3. The 1,2,4-TMB
and benzene plumes have extended to the east across Cooks Road. The 1,2,4-TMB,
1,3,5-TMB, and benzene plumes have also extended downgradient to the north to the
yard in front of the on-site residential house. The 1,2,4-TMB, 1,3,5-TMB, and benzene
plumes have been mapped to the west toward the yard behind the former convenience
store building, sidegradient to groundwater gradient.

On-site supply wells identified as the Inside Well and Outside Well, the off-site Cessna
Well, and source area bedrock monitoring well MW-1D were all non-detect during two
(2) rounds of groundwater sampling.

A total of 50 soil borings have been advanced by Mountain Research at the property in
order to fully characterize the site. A total of 63 soil samples were collected from soil
borings MW-1 through MW-7; MW-8/SB-21; MW-9 through MW-12; MW-1D
(Abandoned); SB-1 through SB-20; SB-22 through SB-24; SB-25/VP-3; SB-26 through
SB-31; VP-1; VP-2; VP-3 (Abandoned); VP-4; and VP-5 from August 2015 through
April 2016.

Based on analytical results, the soil surrounding the former dispenser area is impacted
with constituents at concentrations above the PADEP RUA soil to groundwater MSC,
including: 1,2,4-TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes,
and naphthalene. MTBE was not detected in any soil boring, but the laboratory PQL
was greater than the PADEP RUA soil to groundwater MSC for many of the borings.
Soil impacts were identified between one (1) and eight (8) feet bgs. Unsaturated soil
impacts are present between one (1) and five (5) feet bgs. Based upon a site-wide
assessment of seasonal groundwater elevations as well as observations logged during
drilling activities, the zone of permanent saturation at this site is five (5) feet bgs and
deeper.

The convenience store building and on-site residential house were determined to be
receptors at risk of VIB from impacted soil and groundwater. Five (5) soil vapor
monitoring points close to the two (2) on-site buildings were installed to evaluate VIB
risk.

Two (2) rounds of soil gas sampling were completed on July 8, 2016 and July 21,
2016. During the July 8, 2016 soil gas sampling event, soil vapor monitoring point VP-
1 exceeded the PADEP Residential Soil Vapor MSCs for 1,2 4-TMB, 1,3,5-TMB,
benzene, ethylbenzene, and total xylenes. During the July 21, 2016 soil gas sampling
event, soil vapor monitoring point VP-1 exceeded the PADEP Residential Soil Vapor
MSCs for benzene. Concentrations of all other analyzed constituents were either
below their respective PADEP Residential MSC or below laboratory PQLs during each
sampling event. In addition, pre-sampling integrity testing and analytical validation
were performed and passed during the July 8, 2016 soil gas sampling event to ensure
validity samples.
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1.0 EXECUTIVE SUMMARY (Continued)
e Ecological receptor screening was performed; no ecological receptors were identified.

o [nitial quantitative fate and transport modeling was completed for an initial assessment
of migrations. Qualitatively, the plume appears unstable. Downgradient benzene
concentrations identified in MW-6 may continue to migrate to the east and northeast
without remedial action. Downgradient 1,2,4-TMB, 1,3,5-TMB, and benzene
concentrations identified in MW-7 and MW-12 may continue to migrate to the north
and northeast without remedial action.

e Based on the current understanding of the site and the site owner’'s plan for the
property, a mechanical system-based remedial strategy is proposed subsequent to
limited source removal excavation. Vacuum enhanced groundwater extraction (VEGE)
is the preferred active remedial strategy, based on results of a feasibility study. The
goal of the remediation is to remove the highest concentrations of accessible source
material and to remediate remaining soil and groundwater COC concentrations via
remediation system.

e Remedial feasibility testing conducted at the site has resulted in the identification of a
combined remedy of limited soil excavation and VEGE remedial treatment design
using a high vacuum range to remediate soil and groundwater impacts at the site. The
VEGE system will treat extracted groundwater and soil vapor from impacted areas
including impacts beneath the former convenience store building, and beneath and
along the opposite side of Cooks Road.

2.0 INTRODUCTION

Mountain Research has been retained by Cooks Country Store (Cooks) to complete site
characterization, remediation, and ultimately site closure for the former Cooks store located in Todd
Township, Huntingdon County, Pennsylvania. Based on visual and olfactory evidence of a
petroleum release discovered on November 25, 2014, associated with soil beneath the gasoline
dispenser island, a Pennsylvania Department of Environmental Protection (PADEP) site
characterization was warranted.

Site characterization activities were conducted in accordance with Title 25, Chapter 245,
Administration of Storage Tanks and Spill Prevention Program, Subchapter D, Section 309. This
Supplemental Site Characterization Report is submitted in accordance with Section 310(c), SCR.

The following site characterization objectives were developed by Mountain Research to meet the
regulations mentioned above:

Identify the extent of impacted groundwater.
Identify the extent of impacted soil.

e Describe the study area geology, hydrogeology, aquifer characteristics, and physical
parameters such that a remediation standard and strategy for the site can be selected.
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2.0 INTRODUCTION (Continued)
e Develop a site conceptual model from which the fate and transport of constituents can be
evaluated by modeling or analysis.
e Screen potential VIB risks.

The activities conducted at the subject property and used for characterization of the site include
the following:

¢ Installation of a total of 12 overburden groundwater monitoring wells.

e |nstallation of one (1) bedrock groundwater monitoring well.

¢ |Installation of one (1) groundwater recovery well.

e Collection and analysis of groundwater samples from monitoring wells.

e Local water use assessment.

e Collection and analysis of groundwater samples from two (2) on-site groundwater supply
wells and one (1) off-site downgradient groundwater supply well.

e Measurement of groundwater elevations and deriving direction of groundwater flow and
gradient from these measurements.

e Advancement of a total of 50 soil borings.

e Collection and analysis of 63 soil samples from soil borings.

e Collection and geotechnical analysis of soil.

e Surveying the site infrastructure, monitoring wells, and soil borings.

e Aquifer testing.

e Geophysical survey of the site.

e Development of conceptual site model and petroleum impact fate and transport
assessment.

¢ Identification of potential preferential pathways for groundwater and / or vapor migration.

o VIB risk evaluation and site-specific soil gas investigation.

e Ecological Receptor Screening.

¢ Remedial Alternatives Analysis.

Soil and groundwater analytical results are compared to the PADEP RUA MSCs throughout this
report. The report develops site assumptions based on these comparisons.

This Supplemental Site Characterization Report/ Remedial Action Plan (SSCR/RAP) outlines
the additional characterization activities conducted at the site since the submission of the
February 2012 SCR, provides an updated conceptual site model, describes contaminant behavior
at the site, and provides recommendations regarding remedial strategies for site soil and
groundwater.
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21 Contaminants of Concern

Groundwater samples have been analyzed for the following petroleum parameters: 1,2,4-
TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes, MTBE, isopropylbenzene
(cumene), and naphthalene. Based on analytical results, the following parameters have
been identified at detectable levels in groundwater, and are therefore identified as the
Constituents of Concern (COCs) in groundwater. 1,2,4-TMB, 1,3,5-TMB, benzene,
toluene, ethylbenzene, total xylenes, MTBE, cumene, and naphthalene.

Soil samples have been analyzed for the following petroleum parameters; 1,2,4-TMB,
1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes, MTBE, cumene, and
naphthalene. Based on analytical results, the following parameters have been identified at
detectable levels in soil and are therefore identified as the COCs in soil: 1,2,4-TMB, 1,3,5-
TMB, benzene, toluene, ethylbenzene, total xylenes, cumene, and naphthalene.
MTBE was not detected, but due to the high concentrations of other constituents, the soil
samples were diluted to the point that the laboratory PQLs were above the PADEP RUA
soil to groundwater MSCs. It is not known if MTBE concentrations are greater than the
PADEP RUA soil to groundwater MSCs. Therefore, MTBE is also considered a COC.

2.2 Media of Concern
Soil and groundwater are identified to contain detectable concentrations of COCs and are
therefore considered media of concern at the site.

23 Selection of Remedial Standard

The remediation standard goal for the property is the Statewide Health Standard (SHS) for
soil and groundwater. SHS closure is sought due to the on-site residential home and the
planned use of on-site domestic groundwater supply wells for the former store building
and on-site residential house. The home and former convenience store building are
currently unoccupied; however, the home is under renovation for future occupancy. The
electrical service has been turned on and both on-site groundwater supply wells are
functional.

3.0 SITE DESCRIPTION

The study area (Site) is within an approximate 1.61 acre plot of land that lies on the west and east
side of Cooks Road (SR3019), and the site encompasses the property on the west side of
SR3019. The site includes the former Cooks Country Store building and a residential house. The
physical address is 21042 Cooks Road, Robertsdale, Todd Township, Huntingdon County,
Pennsylvania, 16674. The Site is surrounded by residential and agricultural properties. The Site
is located on the north-west portion of the USGS 7.5 Minute Series Saltillo, PA Topographic
Quadrangle at an approximate Latitude 40° 12' 41.53" North and Longitude 78° §' 18.29" West. The
property has an approximate elevation of 1630 feet above mean sea level. Refer to Figure 1 (Site
Location Map), Figure 2 (Site Map), and Figure 3 (Aerial Site Map).

The site is situated on the west side of SR3019 immediately south of the intersection of SR3019
and Old Plank Road (SR994). The site currently includes a nonoperational, one-story, slab-on-
grade convenience store and a two-story residential dwelling located directly to the north-northeast
of the convenience store.
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3.0 SITE DESCRIPTION (Continued)

It should be noted that the parcel itself (approximately 1.61 acres) occupies land on the west and
east sides of Cooks Road; however, the developed portion of the parcel is exclusively on the west
side. The portion of the parcel situated on the east side of Cooks Road consists of a grass and
gravel lot, and contains a tower for high-tension electrical lines. Refer to Figure 4 for a wide aerial
site map that illustrates surrounding properties.

3.1 Historical Operations
Historically, the property has been utilized as a gasoline fueling station with installation of

the most recent tank system being conducted in 1997. The store has historically utilized
USTs for the retail sale of unleaded gasoline. The USTs most recently at the property
included one (1) 4,000-gallon unleaded gasoline tank (Tank 004), one (1) 3,000-gallon
unleaded gasoline tank (Tank 005) and one (1) 2,000-gallon unleaded gasoline tank (Tank
0086) which were installed in 1997. These tanks were located to the southwest of the
convenience store. The tanks and associated dispensers and product piping were
removed during closure activities in late November 2014. Prior to the installation of these
USTs, three (3) other tanks had been utilized on the northeast side of the convenience
store, one (1) 2,000-gallon (Tank 001), one (1) 3,000-gallon (Tank 002), and one (1)
4,000-gallon (Tank 003). All three (3) tanks were used to store unleaded gasoline. These
tanks were installed prior to 1990 and were removed in 1997. An empty, unused above-
ground kerosene storage tank (AST) was also present at the site. The kerosene AST was
skid-mounted with secondary containment and has since been removed from the property.
No additional documentation on this AST is available for review.

3.2 Current Operations
The subject property is owned by Betty Hess and contains the former Cooks Country

Store building that is no longer operational. The building is currently used for storage, but
may be used for other purposes in the future.

3.3 Site Features

The subject property currently contains two (2) permanent structures including a former
convenience store and a residential house. The convenience store is one-story and partial
slab-on-grade with the rear portion containing a crawl space. The house is a two-story
home with a basement. Additional site features include: a small pavilion next to the store
on the northeastern side, a storage trailer next to the pavilion, and the canopy for the
former fuel dispensers. The pavilion is an open wooden structure which previously housed
the kerosene AST, and the storage trailer is set upon concrete blocks. Surface areas of
the property consist of gravel, grass, or paved areas. To the best of Mountain Research’s
knowledge and based on conversations with owners of the property, no USTs currently
exist on the subject property.
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3.3  Site Features (Continued)

Land to the west of the site is occupied by a grassy field with Yellow Branch Creek beyond.
Land to the north is occupied by SR994, then Yellow Branch Creek followed by residential
and agricultural properties beyond. SR3019 is located to the east followed by the eastern
portion of the site parcel (vacant grass and gravel lot). An abandoned portion of the East
Broad Top Railroad line and Great Trough Creek are located to the east of the site property.
Land to the south includes agricultural fields and residential properties. Refer to Figure 2 for
a map showing property boundaries.

3.3.1

Utilities

The following information regarding locations of underground utilities at the
property has been obtained through site visits and a geophysical survey performed
by THG Geophysics, Ltd. (THG):

Water for the site is provided by two (2) separate on-lot private supply
wells. The water supply well for the convenience store is located inside the
building and is accessible through an access panel into a crawl space
beneath the building. The water supply well for the house located behind
the house (northwest). Mountain Research excavated the well so that the
groundwater samples could be collected; once excavated, the owner
upgraded the piping and repaired a jet pump located in the basement. The
electrical service has been turned on and both supply wells are operational.

A septic tank exists between the house and convenience store.
Underground sewer service piping connects the septic tank to the house,
but the connection to the convenience store is currently unknown. On-lot
sewage may be present for the convenience store or an unidentified line
may connect to the identified septic tank. The discharge pipe from the
septic tank runs to east-southeast beneath the roadway to a leach area on
the eastern portion of the parcel across SR3019.

Electric service enters the property at the utility pole situated in the
northeast corner of the parcel. Overhead electric enters the station building
near the northeast corner.

The house is also connected to an outdoor wood boiler behind the house.
THG identified hot water lines connected to both the house and
convenience store building. The hot water lines enter both the convenience
store and the house on the northeastern facing walls.

Municipal water, sewage, and natural gas are not available near the site.

Refer to Figure 2 for approximate utility locations. A copy of THG’s Geophysical
Report is available in the February 2016 SCR.
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4.0 RELEASE HISTORY

4.1 Historical Tank Closure (May 1997)

On January 24, 1997, upgrade activities were initiated within the UST field on the
northeast side of the convenience store at the site. During the upgrade, unleaded
gasoline-impacted soil and groundwater were encountered. The PADEP was notified and
Earthtech, Inc. was retained as an environmental consultant. Earthtech, Inc. arrived at the
site on February 24, 1997 and through test pit excavations and sampling, determined that
contamination was isolated to the tank field. The source of impact is believed to have
originated from an elbow in the product piping of the 3,000-gallon tank (Tank 002) and, in
general, the piping was reported to be in very bad condition.

The property owner decided to install new tanks (004, 005, and 006) on the southwest
side of the building in a virgin excavation. After installation of new tanks, the old tanks
were removed on May 29, 1997. Approximately 100 tons of impacted soil was removed
for disposal and three (3) four-inch observation wells were placed into the backfilled area
for future sampling.

A Closure Report for Country Crossroads was prepared by Earthtech, Inc. in August of
1997. The report documents previous site activities, including soil and groundwater
sampling collection.

Two (2) dispenser soil samples (1 and 2) were reportedly collected on May 20, 1997 and
analyzed on May 23, 1997 for unleaded gasoline parameters. The Dispenser 1 sample
was found to contain 2,000 pg/kg of benzene; the Dispenser 2 sample was found to
contain 3,090 pg/kg of benzene.

Five (5) confirmatory soil samples (A through E) were reportedly collected from the UST
excavations on May 29, 1997. These samples were analyzed on June 4, 1997 by Norac
Laboratory, Inc. of Johnstown, PA for unleaded and leaded gasoline parameters via EPA
Methods 8260A and 8270B. Petroleum constituent concentrations were not detected
above laboratory PQLs. Concentrations of lead were identified between 1.4 mg/kg and
27.0 mg/kg.

Three (3) groundwater samples (OW-1, 2, and 3) were reportedly collected on July 24,
1997 and analyzed on July 28, 1997 for unleaded gasoline parameters. Toluene was
identified within OW-1 at a concentration of 5.7 ug/L. Benzene was identified within OW-3
at a concentration of 3.7 pug/L. Remaining parameters were not identified above the
laboratory PQLs.
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4.2 Current Tank Closure (November 2014)

On November 25, 2014, UST closure activities were initiated for Tanks 004, 005, and 006
and associated product lines and dispensers. One (1) 4,000-gallon unleaded gasoline
tank (Tank 004), one (1) 3,000-gallon unieaded gasoline tank (Tank 005) and one (1)
2,000-gallon unleaded gasoline tank (Tank 006) and the associated product lines and
dispensers, installed on the property in May 1997, were removed from the property. The
owner, Betty Hess, performed the tank removal activities with Pat McVicker of Petroleum
Maintenance Service. Soils uncovered beneath the dispenser island were noted to be
heavily impacted. Unleaded gasoline-impacted soil beneath the dispensers was
excavated three (3) feet in all directions for exploratory purposes, and impact was still
evident.

During UST closure, soil samples were collected from the tank field (two sidewalls),
product piping (one), and dispenser island (two). Both dispenser island soil samples
exceeded the PADEP RUA soil to groundwater MSCs for 1,3,5-TMB, 1,2,4-TMB,
benzene, and ethylbenzene, and one (1) of the dispenser island samples exceeded the
PADEP RUA soil to groundwater MSC for toluene. The remaining tank field and product
piping samples were non-detect for all constituents. Two (2) groundwater samples were
collected from the tank field, both samples were non-detect for all constituents. The
excavation area was noted to have filled with water.

UST excavation soil and excavation water sample laboratory analytical data reports and a
copy of the November 2014 PADEP Notice of Contamination (NOC) were included in the
February 2016 SCR.

4.3 Type & Volume Of Regulated Substance Removed

One (1) 4,000-gallon unleaded gasoline tank (Tank 004), one (1) 3,000-gallon unleaded
gasoline tank (Tank 005) and one (1) 2,000-gallon unleaded gasoline tank (Tank 006) and
the associated product lines and dispensers were removed.

4.4 Fire & Explosion Hazards
No fire and explosion hazards exist at the site.

4.5 Relocation of Affected Residents
Based on the nature of the impacts, relocation of affected residents was not deemed
necessary.

4.6 Recovery of Free Product
Free product was not encountered during UST closure or site characterization activities.

4.7  Excavation of Impacted Soil

Unleaded gasoline-impacted soil beneath the dispensers was excavated three (3) feet in
all directions for exploratory purposes; however, the impacted soil was not removed from
the hole.

4.8 Interim Remedial Action
Interim remedial actions have not yet been conducted at the site.
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5.0 SOURCE OF PETROLEUM IMPACTS

Based on observation and confirmation of impacts beneath the dispenser island during UST
system closure, the source of release is believed to be caused from faulty unleaded gasoline
dispensing equipment and/or piping/connections immediately beneath the dispensing equipment.
It should be noted that dispenser pans or dispenser sumps were not installed at this facility.

5.1 Characteristics of Requlated Substance

Site history, and soil and groundwater analytical data indicate that the regulated
substances released at the facility consisted of unleaded gasoline. Analytical results from
historical and recent soil samples indicate that 1,2,4-TMB, 1,3,5-TMB, benzene, toluene,
ethylbenzene, total xylenes, and naphthalene are the only COCs that have been detected
in soil at concentrations exceeding PADEP RUA soil to groundwater MSCs. Analytical
results from historical and recent groundwater samples indicate that 1,2,4-TMB, 1,3,5-
TMB, benzene, toluene, ethylbenzene, total xylenes, MTBE, and naphthalene have been
identified in groundwater at concentrations exceeding PADEP RUA groundwater MSCs.
The characteristics of the aforementioned constituents are summarized in Appendix A
(Characteristics of Regulated Substances).

6.0 WATER SUPPLIES

The site is currently unoccupied; however, future occupation of the on-site residential dwelling is
planned. Water on the subject property is obtained via the use of two (2) potable supply wells,
both of which are currently operational. The supply well for the convenience store building is
located inside the convenience store building. The Inside well is situated within the interpolated
impacted groundwater plume. Construction information for the “Inside” is unknown. The Outside
well for the on-site house is located behind the house to the northwest, and upgradient to
sidegradient of soil and groundwater impacts. The Outside Well is approximately 50 feet deep;
the length of steel casing is unknown. Based on two (2) rounds of groundwater sampling, neither
of the on-site supply wells have been impacted by dissolved phase plume; therefore, a down-hole
study has not been completed to determine exact construction details. The Figure 2 illustrates
the location of each supply well.

An Environmental Data Resources (EDR) report was reviewed to locate potential water supplies.
Fourteen (14) potential wells were identified to be located within 2 of a mile of the property.
When plotted, two (2) wells were determined to contain duplicates in the listings; reducing the
total to 12 wells. The three (3) nearest wells listed in the EDR report that could be accurately
mapped via coordinates are identified as A1, B4, and B6. Well A1 is located approximately 450
feet to the north (upgradient and across Yellow Branch [creek]). Well B4 is located approximately
985 feet to the southwest (sidegradient). Well B6 is located approximately 1,070 feet to the
southwest (sidegradient). No wells were plotted within %2 of a mile of the property in the
presumed downgradient direction. Wells A2, B3, B5, D9, and D14 were determined to be located
approximately 6.3 miles to the south-southeast (downgradient) when plotted via coordinates. The
on-site supply well was not identified in the EDR Report. Refer to the February 2016 SCR for a
copy of the regulatory database report.
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6.0 WATER SUPPLIES (Continued)

An updated (August 2016) review of the Pennsylvania Topographic and Geological Survey'’s,
Pennsylvania Groundwater Information System (PaGWIS) was also completed to locate potential
water supplies within %2 mile of the subject property. Review of the PaGWIS database identified
seven (7) wells. All seven (7) wells were installed for domestic withdrawal. Total depths ranged
from 88 to 123 feet deep. All seven (7) of the wells were duplicates of wells identified in the EDR
report. Refer to the February 2016 SCR for a copy of the PaGWIS database listings. A copy of
the updated PaGWIS database search is included as Appendix B.

Mountain Research personnel performed reconnaissance on the downgradient property across
Old Plank Road. The property is owned by Mr. David Cessna and it used as a commercial
tree/shrub nursery for Mr. Cessna’s landscaping business. One (1) groundwater supply well was
identified on the property; the well pressure tank is located outside, sitting on the ground and is
tied directly into a sprinkler system that is used only to water trees and shrubs. Mr. Cessna
indicated that the well is approximately 150 feet deep with at least 50 feet of steel casing. Mr.
Cessna granted Mountain Research permission to sample the well (Section 9.2.1).

Neither of the on-site supply wells or the Cessna Well were identified in the PaGWIS database or
the EDR report. Based on the information obtained, it appears that regulatory databases are
incomplete in the vicinity of the site.

6.1 Restore or Replacement of Affected Supplies

Replacement and restoration of water supplies was not deemed necessary and were not
performed at this time. The convenience store building and the nearby house are not
currently in use, and have not been impacted by the petroleum release.

6.2 Potentially Affected Supplies

During additional site characterization activities, Mountain Research collected two (2)
rounds of groundwater sampled from the Inside Well and Outside Well. Both on-site
supply wells were non-detect for all COC’s during two (2) rounds of sampling (Section
9.2.1). It is possible, however, it is not currently known whether routine pumping on the
on-site supply wells could cause a vertical migration condition. Continued monitoring of
the on-site and off-site supply wells will be completed during routine future groundwater
sampling events.

Due to a natural shallow groundwater divide created by Yellow Branch and Great Trough
Creek, a petroleum release emanating from the site is unlikely to affect the PaGWIS
identified wells located on the opposite side of Yellow Branch. It is possible that the
downgradient Cessna Well could potentially be affected by future plume migration;
however, it is unlikely that supply wells located on other neighboring properties could be
affected by the release due to the direction of the groundwater gradient. The Cessna
property contains a slab on grade storage shed and operates seasonally as a small tree
and shrub nursery. Mountain Research collected groundwater samples from the Cessna
Well during two (2) events. The Cessna Well was non-detect for all COC’s during the two
(2) rounds of sampling. Based upon a minimum of 50 feet of steel casing on the Cessna
Well, it is unlikely that groundwater impacts will impact the aquifer from which the Cessna
Well draws water.
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7.0 ADDITIONAL SITE CHARACTERIZATION

Cooks Country Store retained the services of Mountain Research in 2015 to conduct a site
characterization on the subject property. Initial site characterization activities were conducted
from January 2015 through February 2016. Mountain Research submitted a SCR in February
2016. In order to further delineate the extent and magnitude of impacts at the site, the following
supplemental site characterization activities were conducted from February 2016 to present:

Advancement of 19 additional soil borings.

Collection and analysis of soil samples from soil borings.

Installation of four (4) additional overburden monitoring wells.

Installation of one (1) bedrock aquifer monitoring well.

Measurement of groundwater elevations and deriving direction of groundwater gradients
from these measurements.

Collection and analysis of groundwater samples from monitoring wells.

Collection and analysis of groundwater samples from two (2) on-site supply wells.
Installation, sampling, and analysis of five (5) soil vapor points.

Tie-in level surveying of additional monitoring points.

Off-site downgradient water use assessment and sampling of the off-site Cessna Well.
Additional aquifer testing.

Develop an updated conceptual site model.

Assessment of petroleum fate and transport analysis.

Remedial feasibility study.

Refer to Figure 2 and Figure 5 (Soil Boring Location Map) for maps illustrating the soil boring and
monitoring well locations. Field methods for drilling, soil logging description, well installation, soil
screening, and groundwater sample collection are described in Appendix C (Field Methods).

71 Characterization Plans
The Health and Safety Plan for the site characterization and Quality Assurance / Quality
Control Plan are available to the PADEP upon request.

7.2 Additional Soil Borings
A total of 19 additional soil borings have been advanced by Mountain Research at the

property in order to fully characterize the site. Soil was visually inspected and scanned
with a photo-ionization detector (PID) using the headspace method. One (1) soil sample
was collected from each soil boring where the highest PID reading is encountered. If a
specified interval of petroleum impacted soils was identified, a second sample was
collected immediately as deemed necessary to vertically delineate the overall thickness of
petroleum impacted soils. If no elevated organic vapor levels are measured along the
length of a boring and no staining and / or odors are evident, the sample was obtained
from the depth interval immediately above the soil/groundwater interface. The following
subsections summarize additional soil boring advancement activities.
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7.2.1 April 2016 Soil Boring Installation

From April 14, 2016 through April 20, 2016, Mountain Research advanced
monitoring well soil borings MW-1D, RW-1, and MW-9 through MW-12; soil borings
MW-1D (Abandoned), VP-3 (Abandoned), and SB-23 through SB-31; and soil
vapor monitoring points VP-1 through VP-5. Note: the first attempt at VP-3 was
abandoned due to shallow saturation, but resulted in soil boring VP-3 (Abandoned)
because a soil sample was collected; the final VP-3 location was installed at the
location of SB-25; therefore, for tabulation and mapping purposes, the sample
identification was combined as SB-25/VP-3. Also note: the first attempt at
installation of MW-1D was unsuccessful and was abandoned; therefore, the
location changed to a soil boring identified as MW-1D (Abandoned). Additional soil
samples were collected from the intervals from one (1) to six (6) feet below ground
surface (bgs). Monitoring well borings were advanced to refusal using hollow stem
auger drilling methods. Standalone soil borings were advanced using direct push
drilling methods to refusal. Soil encountered during drilling activities consisted of
sandy clay, clayey sand, sandstone cobbles, weathered sandstone, and fill
material. A total of 20 soil samples were collected from the 19 soil borings
described above.

Refer to Figure 5 for soil boring and monitoring well locations; geologic logs and
well construction diagrams are included for reference in Appendix D (Geologic
Logs).

Additional Well Installation

To further delineate groundwater impacts and to facilitate remedial feasibility testing, a
total of four (4) additional overburden monitoring wells, one (1) bedrock monitoring well,
and one (1) groundwater recovery well were installed. The following subsections
summarize well installation activities conducted during additional site characterization.

7.3.1 Overburden Monitoring Wells MW-9 through MW-12

Based on the analytical results from groundwater samples obtained from
monitoring wells MW-1 through MW-8, from April 14 through 21, 2016, additional
monitoring wells MW-9 through MW-12 were installed. |n order to further delineate
the groundwater plume, MW-9 was positioned upgradient from the source area,
MW-10 and MW-11 were positioned sidegradient, and MW-12 was positioned
downgradient. The two-inch diameter monitoring wells were installed using hollow
stem auger drilling methods to depths ranging between six (6) and 14 feet bgs.

7.3.2 Bedrock Monitoring Well MW-1D

In order to provide vertical delineation, on July 19, 2016, monitoring well MW-1D
was installed with a screened interval isolated to the first encountered shallow
bedrock aquifer beneath the overburden. MW-1D was situated very close to MW-
1, the most impacted overburden monitoring well at the site. The two-inch
diameter monitoring well was installed using a combination of hollow stem auger
and air rotary drilling methods to a total depth of 28 feet bgs. Competent red shale
bedrock was encountered at 20 feet bgs.
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7.3.3 Recovery Well RW-1

To facilitate remedial feasibility testing, on March 16, 2016, recovery well RW-1
was installed approximately eight (8) feet to the south of MW-1, the most impacted
overburden monitoring well at the site. The four (4) inch diameter recovery well
was installed using hollow stem auger methods to a total depth of nine (9) feet bgs.

The locations of the monitoring wells are illustrated on Figure 2. Table 1 (Well
Construction Summary) summarizes the installation dates and monitoring well
construction details. Well construction and geologic logs are contained in
Appendix D.

Aquifer Testing

7.4.1 Aquifer Slug Testing

On December 10, 2015, falling head and rising head slug testing was performed
on overburden monitoring wells MW-1, MW-3, MW-5, and MW-7 to determine
specific aquifer characteristics of the groundwater within the overburden. The data
gathered from each slug test was programmed into AQTESOLV for Windows
(Version 3.5), along with individual monitoring well information to determine aquifer
characteristics by the Bouwer and Rice Method (Bouwer and Rice, 1976). Refer to
the February 2016 SCR for details regarding the slug tests.

The Bouwer and Rice Method calculations yielded a geometric mean hydraulic
conductivity value of 1.977 ft / day for the unconfined overburden aquifer; however,
observations during subsequent pump testing refute the previously calculated
hydraulic conductivity value (see Section 7.4.2).

7.4.2 Aquifer Pump Test Observations and Conclusions

On June 13-14, 2016, Mountain Research attempted to perform a step test
followed by a 12-hour constant rate pump test. A Grundfos variable frequency
electric pump was used. And two 150-pound carbon vessels in series were used
to treat recovered groundwater prior to discharge via PADEP Temporary
Discharge Permit.

On June 13, 2016, the step test commenced at recovery well RW-1. Step 1
pumped at 3.75 gallons per minute (gpm) for 30 minutes resulting in 1.01 feet of
drawdown with stabilization; Step 2 pumped at 4.2 gpm for 35 minutes resulting in
a total of 2.94 feet of drawdown with relative stabilization; Step 3 increased
pumping to 4.75 gpm for 15 minutes resulting in a total of 2.96 feet of drawdown.
The test was stopped during Step 3 due to excessive turbidity/silt accumulation in
the well and around the pump causing a potential to clog carbon units being used
for treatment. The solution for the following day was to discharge directly into a
large poly storage tank for sediment settling prior to carbon treatment.
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7.4.2 Aquifer Pump Test Observations and Conclusions (Continued)

On June 14, 2016, due to the sedimentation issue the previous day, the step test
was rerun to confirm an ideal flow rate for a constant rate pumping test. When
running Step 1 at 3.75 gpm, the pump dried RW-1 within three (3) minutes.
Following removal of the Grundfos pump and sufficient recharge, the test was
attempted again at a pumping rate of 2.5 gpm with a small groundwater sampling
pump; RW-1 went dry within 1 minute. Recharge was then monitored for 50
minutes. Following recharge, the test was tried again at a pumping rate metered
back to one (1) gpm; RW-1 was again dry within 3.5 minutes. The pump testing
was then aborted.

Based on observations during the pumping test, Mountain Research believes that
communication was occurring between RW-1 and areas of fill material with a much
higher hydraulic conductivity. Know and potential areas of fill include a former UST
basin, former product line trenches, canopy footer excavations, subbase beneath
paved areas, and areas that may have been excavated and backfilled with like
material during historical property development. Static water level (SWL) readings
at RW-1 and MW-1 prior to the pump test were less than two (2) feet below top of
casing, shallow enough to intersect many areas of fill. The high pumping rate
achieved at the beginning of the step test represents dewatering of fill material; the
subsequent rapid drying of RW-1 even down to a pumping rate of one (1) gpm
occurred when the areas of fill material were dewatered. Due to these important
observations, at least the initial portion of SWL recharge in RW-1 immediately after
dewatering should be representative of true aquifer response; therefore, an
analysis was performed on the recharge data.

The 50 minutes of post-dewatering recovery data was programmed into
AQTESOLYV for Windows (Version 3.5), along with recovery well information to
determine more representative aquifer characteristics for groundwater within the
overburden aquifer. The Bouwer and Rice Method (Bouwer and Rice, 1976) was
used to analyze recharge data for an unconfined aquifer, similar to single well
response during a rising head slug test. Refer to Appendix E for a copy of the
displacement versus time graph for RW-1 recharge.

The Bouwer and Rice Method calculations yielded a hydraulic conductivity value of
0.1552 ft/day for the unconfined overburden aquifer based on post-dewatering
recovery data from RW-1. Using the values of hydraulic conductivity (K) and an
average aquifer thickness (b) of 11.45 feet, the calculated average transmissivity
(T = Kb) is 1.74 ft¥/day.

Site Survey

Additional soil borings and monitoring wells were surveyed by Mountain Research
personnel and tied into the existing base map.
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8.0

7.6  Characterization and Disposal of Waste

Soil cutting generated during the advancement of soil borings and monitoring well
installation activities was staged in 55-gallon steel drums on the subject property prior to
being disposed of by J & F Holdings, Inc.; a copy of the waste documentation is pending
from J & F Holdings, Inc. Additional drums of cutting were generated during installation of
MW-1D in July 2016. Disposal pick-up is pending. All waste disposal documentation will
be provided to PADEP subsequent to submission of this SSCR-RAP.

SITE GEOLOGY

The site is situated within the Appalachian Mountain Section, Ridge and Valley Physiographic
Province of Pennsylvania.

8.1 Local Soils

Based on information provided by the United States Department of Agriculture (USDA)
Soil Conservation Service (SCS), native soils at the property consist of the Philo and
Basher silt loams (Ph) and Philo Basher silt loams, high bottom (Po). Ph and Po soils
consist of coarse-loamy alluvium derived from sandstone and siltstone. Typical of flood
plains, Ph and Po soils are moderately well drained with moderately high to high
permeability, and are classified as prime farmland. Refer to the February 2016 SCR for a
copy of the soil survey map.

Based on Geotechnical results, the soil on the subject property is classified as silty clayey
sand. Soil encountered during drilling activities consisted of mostly silty, sandy, or gravelly
clay, with some sandy silt; gravelly, clayey, silty, or course sand; gravel or sandstone
cobbles. Saturation in the overburden was noted from 0.5 feet bgs to 15 feet bgs.

8.2 Bedrock Geology
Based on published geologic data, underlying bedrock at the site is classified as the

Mississippian Age Mauch Chunk Formation. The Mauch Chunk Formation consists of
shale, claystone, sandstone, and siltstone with a maximum thickness of 3,000 feet.
Bedding is moderately well bedded, thin, and flaggy with cross-bedding, ripple marks, and
rain marks common. Joints are abundant, moderately well formed, and regularly spaced;
however, spacing distance if dependent upon rock type. Most joints are open and vertical.
Porosity is generally low to moderate in sandstone and silistone. Joints provide
secondary porosity in shale, sandstone, and siltstone. Permeability is also moderate to
low. Bedrock outcropping was not identified in the general vicinity of the property,
therefore strike and dip determinations were not able to be recorded during site
reconnaissance activities. Groundwater supply is extensively developed in the Mauch
Chunk due to good yield; iron is often high, but water quality is generally good. Refer to
Figure 6 for a copy of the geologic map which depicts the subject property.

Based on observations made during installation of bedrock well MW-1D, bedrock beneath
the site is red shale and was encountered at a depth of 20 feet bgs.
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8.2 Bedrock Geology (Continued)

Updated Figure 7 (Cross Section Location Map), Figure 8 (Cross Section A-A’), Figure 9
(Cross Section B-B’), and Figure 10 (Cross Section C-C’) are included to illustrate subject
property. Refer to Appendix D for geologic logs.

8.3 Hydrogeology
The hydraulic gradient at the site has been observed ranging from east to north. Based

on an assessment of the topographic features of the local vicinity, Yellow Branch Creek is
located approximately 150 feet west of the site at the nearest. Yellow Branch Creek is a
tributary to Great Trough Creek. Yellow Branch Creek flows northerly behind the property
from southwest of the property to north of the property. It then flows to the east to
southeast, connecting with Great Trough Creek approximately 800 feet to the southeast of
the site. Great Trough Creek flows east from the Yellow Branch tributary for several
hundred feet before turning north. Groundwater flow direction at the site appears to be to
the east toward the Great Trough Creek to north toward Yellow Branch. No storm sewer
utilities were found at or near the property. Refer to Figure 1 site location map for an
identification of the nearby surface water bodies.

According to data obtained from groundwater sampling events conducted from August
2015 to August 2016, SWL measurements range from 0.89 feet below top of casing (btoc)
at MW-6 and 3.69 feet btoc at MW-11. Calculated from the groundwater monitoring events
in February, May, June, and August 2016, the average groundwater gradient between
monitoring wells is 0.011 feet/foot (ft/ft).

Static groundwater level measurements and groundwater elevations are summarized in
Table 2 (Groundwater Elevation Summary). Groundwater contour maps were constructed
using the survey data and the SWL measured during four (4) monitoring events in
February, May, June, and August 2016. Groundwater elevation contour maps are included
as Figures 11 through 14.

ANALYTICAL RESULTS

Soil and groundwater samples were analyzed using U.S. Environmental Protection Agency
(USEPA) approved methods for the regulated substances related to the release of unleaded
gasoline.

9.1 Soil Borings
A total of 50 soil borings were advanced at the property since August 2015. The following

subsections summarize soil sample analytical results.
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9.1.1 Soil Boring Analytical Results

A total of 63 soil samples were collected from soil borings MW-1 through MW-7;
MW-8/SB-21; MW-9 through MW-12; MW-1D (Abandoned); SB-1 through SB-20;
SB-22 through SB-24; SB-25/VP-3; SB-26 through SB-31; VP-1; VP-2; VP-3
(Abandoned); VP-4; and VP-5 from August 2015 through April 2016. Soil samples
were analyzed for 1,2,4-TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total
xylenes, MTBE, cumene, and naphthalene via EPA method 8260B. Analytical
results identified the following constituents at concentrations above the PADEP
RUA soil to groundwater MSCs for unsaturated soil: 1,2,4-TMB, 1,3,5-TMB
benzene, toluene, ethylbenzene, total xylenes, and naphthalene. Unsaturated soil
impacts are present between one (1) and five (5) feet bgs. Based upon a site-wide
assessment of seasonal groundwater elevations as well as observations logged
during drilling activities, the zone of permanent saturation at this site is five (5) feet
bgs and deeper. Saturated soil impacts were identified between five (5) and eight
(8) feet bgs; however, PADEP interprets saturated soil impacts as a groundwater
issue.

The following table summarizes the constituents identified in soil at concentrations
above each constituent’s respective PADEP RUA soil to groundwater MSC.

COCs Exceeding Soil Borings Containing Unsaturated COC
PADEP RUA MSC Exceedances of PADEP RUA MSCs

MW-1, MW-1D (Abandoned), MW-2, MW-3,
MW-4, SB-1, SB-2, SB-3, SB-4, SB-5, SB-6,

1,2,4-TMB SB-7, SB-8, SB-9, SB-10, SB-11, SB-12, SB-
13, SB-14, SB-27, SB-29, VP-1, VP-2, VP-3
(Abandoned)

MW-1D (Abandoned), MW-3, SB-2, SB-3, SB-

1,3,5-TMB 5, SB-6, SB-11, VP-3 (Abandoned)

MW-1, MW-1D (Abandoned), MW-2, MW-3,
Benzene SB-1, SB-2, SB-3, SB-4, SB-5, SB-6, SB-8,
SB-11, SB-12, SB-14, SB-26, SB-27, VP-1

MW-1, MW-1D (Abandoned), MW-3, SB-1, SB-

Toluene 2, SB-3, SB-5, SB-6, SB-11, SB-12

MW-1, MW-1D (Abandoned), MW-3, SB-1, SB-

Ethylbenzene 2, SB-3, SB-5, SB-6, SB-11, SB-12, SB-14

Total Xylenes MW-1D (Abandoned), MW-3, SB-1, SB-2, SB-

5, SB-6
MW-1D (Abandoned), MW-2, MW-3, SB-1, SB-
Naphthalene 3, SB-5 SB-6, SB-11, VP-1, VP-3
(Abandoned)
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9.1.1 Soil Boring Analytical Results (Continued)

Concentrations of remaining analyzed constituents were either below [aboratory
PQLs, below unsaturated PADEP RUA MSCs, or only in exceedance of the
saturated PADEP RUA MSCs. It should be noted that the laboratory PQLs are
above the PADEP RUA soil to groundwater MSCs for benzene for samples taken
from SB-7, SB-9, SB-10, SB-28, SB-30, VP-2, and VP-3 (Abandoned), and for
MTBE for samples taken from MW-1 to MW-3, MW-1D (Abandoned) SB-1 to SB-7,
SB-9 to SB-12, SB-14, SB-28, SB-30, and VP-1 through VP-3 (Abandoned). Refer
to Appendix F for the April 2016 soil sample laboratory analytical data reports,
which are summarized in Table 3. The location of soil impacts are depicted on
Figure 15. Refer to Appendix G for isoconcentration maps of COC
concentrations above PADEP RUA soil to groundwater MSCs in soil.

Groundwater

9.2.1 Monitoring Well Analytical Results

Groundwater samples were collected from all monitoring wells in May 10, 2016.
Newly installed monitoring wells MW-9 through MW-12 were sampled on August 3,
2016. In addition, the Inside Well and QOutside Well were sampled on June 14,
2016 and August 3, 2016, and the off-site Cessha Well was sampled on June 29,
2016 and July 21, 2016. Groundwater samples were analyzed for 1,2,4-TMB,
1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes, MTBE, cumene, and
naphthalene via EPA method 8260B. The following table summarizes the
constituents identified in groundwater during all groundwater sampling events at
concentrations above each constituent's respective PADEP RUA groundwater
MSC.

COCs Exceeding Wells Containing COC Exceedance of
PADEP RUA MSC PADEP RUA MSC

MW-1. MW-2. MW-3, MW-4, MW-5_MW-7,
1,2,4-TMB MW-10, MW-12

1,3,5-TMB MW-1, MW-2, MW-3, MW-4, MW-10, MW-12

MW-1, MW-2, MW-3, MW-4, MW-5, MW-6,

Benzene MW-7. MW-10

Toluene MW-1, MW-3

Ethylbenzene MW-1

Total Xylenes MW-1

MTBE MW-1, MW-3

Naphthalene MW-1, MW-2, MW-3, MW-4

All other constituents / wells were below laboratory PQLs or detected at
concentrations below PADEP RUA groundwater MSCs. Refer to Appendix F
(Laboratory Analytical Data Reports) for 2016 laboratory analytical data reports for
groundwater.  Groundwater analytical results obtained to the present are
summarized in Table 4 (Groundwater Analytical Summary).
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9.2.1 Monitoring Well Analytical Results (Continued)

Note that on-site supply wells identified as the Inside Well and Outside Well, the
off-site Cessna Well, and source area bedrock monitoring well MW-1D were all
non-detect during two (2) rounds of sampling.

Based on the groundwater sampling events conducted in 2015, the highest
concentrations of constituents identified above PADEP RUA groundwater MSCs
have been detected in monitoring wells MW-1 through MW-3, which are situated in
the area immediately surrounding the former dispenser area and the adsorbed
phase source area (Figure 14). Refer to Appendix H for groundwater
isoconcentration maps of COC concentrations above PADEP RUA groundwater
MSCs.

10.0 VAPOR INTRUSION INTO BUILDINGS

The Land Recycling Program Technical Guidance Manual-Vapor Intrusion into Buildings (VIB)
from Groundwater and Soil under the Act 2 Statewide Health Standard (January, 2004) provides
additional attainment screening requirements to prevent the occurrence of unacceptable risks
resulting from intrusion of vapors from soil and / or groundwater into buildings. The guidance
identifies chemicals of potential indoor air concern (COPIACs) and determines if additional
characterization or remedial actions are required to mitigate vapor impacts to sensitive receptors.

Certain compounds typically associated with a release of unleaded gasoline are identified as
COPIACs, and may represent a concern even at concentrations below RUA soil to groundwater
pathway MSCs or RUA groundwater MSCs. The guidance provides for utilizing the Indoor Air
Quality Decision Matrix for statewide health standard (SHS) flow charts to determine if additional
evaluation is necessary.

Potential vapor exposure (inhalation) pathways relating to soil and groundwater impacts were
evaluated. Results of the evaluation are presented in the following subsections.

10.1 Soil and Groundwater Analytical Screening for VIB
Based on the criteria outlined in the guidance document, when the following conditions

exist, contamination is not considered to pose a VIB risk:

Contamination is at concentrations less than PADEP PQL.

e Contamination at or below the media specific concentrations (MSC) is separated
vertically by a minimum of five (5) feet of soil-like material; sand, gravel, and
bedrock are not considered soil-like material.

e Contamination exceeding MSC is greater than 100 feet laterally from any building
receptors.

o Any preferential pathways are greater than 30 feet laterally from contamination
exceeding MSCs.
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10.1 Soil and Groundwater Analytical Screening for VIB (Continued)

The VIB guidance document generally defines an exposure pathway as the course a
regulated substance(s) takes from the source area(s) to a species of concern. Potential
preferential pathways listed in the document include “shallow rock or vertically fractured
soil, or manmade (e.g. buried utilities) features that create a sufficiently direct pathway
from a source to a receptor’. Pathways must pass through or within 30 feet of a source to
constitute a preferred pathway.

10.2 Site Preferential Pathways
Overburden encountered on-site consists mainly of sand, silt, clay, gravel, and sandstone

cobbles. The clay is considered to be a soil-like material according to the VIB guidance
document and, hence, the clay-containing soils would not be a preferential pathway for
soil vapor. However, areas of gravel fill used to backfill excavated areas on the property
would be considered a preferential pathway for soil vapor migration.

Underground utilities consist of on-lot septic, on-site water, and hot water heating lines.
Site utilities such as the septic system piping are presumed to be located within 30 feet of
soil and / or groundwater impacted with COCs at concentrations that are above PADEP
RUA MSCs. Due to the close proximity of underground utilities to the soil and
groundwater impacts, underground utilities are considered potential preferential pathways
for vapor migration from unsaturated soil and overburden groundwater. Refer to Figure 2
for approximate underground utility locations.

Based on site characterization data, 1,2,4-TMB, 1,3,5-TMB, benzene, toluene,
ethylbenzene, total xylenes, and naphthalene are identified at concentrations above
PADEP RUA soil to groundwater MSCs in soil, and 1,2,4-TMB, 1,3,5-TMB, benzene,
toluene, ethylbenzene, total xylenes, MTBE, and naphthalene are currently above PADEP
RUA MSCs for groundwater. The convenience store building and the nearby residence
are all located within 100 lateral feet of soil and groundwater impacts above PADEP RUA
MSCs. Based on the location of the soil and groundwater impacts with regard to the
buildings at the site, each building is considered a potential receptor in regards to VIB.

No other buildings are found to be near the identified impacts causing VIB concerns.

10.3 Soil Vapor Inhalation

The inhalation of soil vapors potentially generated from existing adsorbed phase soil
concentrations and dissolved phase groundwater at the site was evaluated. Due to the
exceedances of the PADEP RUA MSCs in soil and groundwater within 100 feet of building
receptors and 30 feet of utilities, the soil and groundwater impacts pose VIB risk that
requires further evaluation. Vapor monitoring points were installed at the site to determine
if the concentrations of COCs in the soil vapor exceed PADEP Residential Soil Vapor
MSCs.
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10.4 Soil Vapor Monitoring Point Installation

To assess the potential for vapor intrusion emanating from petroleum impacts partitioning
from site soil and site groundwater, five (5) soil vapor monitoring points (VP-1 through VP-
5) were installed by Mountain Research pursuant to the requirements, guidance, and
decision matrices in the Land Recycling Program Technical Guidance Manual - Section
IV.A.4, Vapor Intrusion into Buildings from Soil and Groundwater. To determine impacts to
the two (2) buildings (convenience store and nearby house), soil vapor monitoring points
were installed as close as possible to the buildings. Soil vapor monitoring points VP-1 and
VP-2 were installed in front of the convenience store building near the eastern wall, and
soil vapor monitoring point VP-3 was installed along the northeastern wall of the building.
Soil vapor monitoring points VP-4 and VP-5 were installed along the southwestern side of
the house. Refer to Figure 2 for soil vapor monitoring point locations.

Soft-digging/air knife methods were used to advance a small diameter boring until
indications of saturation were observed, each soil vapor monitoring point was then set
immediately above saturation. Soil vapor monitoring points were set at depths ranging
from two (2) to five (5) feet bgs. Six (6) inch long by 0.5-inch diameter, cylindrical,
stainless steel sampling screens (Geoprobe® Model AT86) were attached to medium-
density polyethylene (MDPE) tubing and placed at the specified sampling depth. Sand
was placed around the implant and to six (6) inches above the implant. Granular
bentonite pellets were used to complete the backfill of the borehole to within one (1) foot of
the ground surface. The bentonite was incrementally hydrated throughout the process to
provide an adequate seal and the remaining borehole was filled with concrete to grade to
complete the seal. The borehole was ultimately capped with a steel five (5) inch diameter
manway to provide access to the tubing.

Refer to Figure 2 for the location of the soil vapor monitoring points. Refer to Appendix C
for soil vapor monitoring point installation methods. Soil vapor monitoring point
construction diagrams are included in Appendix D.

10.5 Soil Vapor Sampling Methodology

Two (2) complete rounds of soil vapor sampling were conducted by Mountain Research on
July 8, 2016 and July 21, 2016. Weather conditions during the July 8, 2016 sampling
event were cloudy with rain and a high of 84° Fahrenheit. Weather conditions during the
July 21, 2016 sampling event were clear and sunny with a high of 89° Fahrenheit.

During the first round of soil gas sampling on July 8, 2016, prior to obtaining each sample,
an integrity test was performed using a helium tracer gas and shroud to evaluate the
potential for ambient air infiltration through the sample point manway during sampling.
During purging of the soil vapor point, a Mylar tent was set-up around the point; the Mylar
tent was filled with inert helium. A helium detector was used to monitor the air
sampling/purging pump effluent stream for the presence of helium. Meter readings were
recorded in the field notes. All five (5) soil gas monitoring points passes the integrity test.
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10.5 Soil Vapor Sampling Methodology (Continued)

To further validation of the integrity test, the first round of soil gas samples, collected on
July 8, 2016, were analyzed by the analytical laboratory for the presence of helium via
EPA Method 3C. All five (5) soil gas samples and one (1) duplicate sample were all non-
detect for the presence of helium. Due to the passed integrity test and subsequent
analytical validation, further integrity tested was not warranted for the second round of soil
gas sampling on July 21, 2016. Methods for soil vapor sample point integrity testing and
vapor purge are described in Appendix C. The results of pre-sampling integrity testing
and analytical validation passed the test as discussed in Appendix C, supporting a
sufficient seal was maintained for representative sampling with minimal infiltration of
ambient air.

Each soil vapor monitoring point was purged in advance of sampling. Following the vapor
purge, laboratory certified 6-liter Summa canisters were fitted with properly calibrated
regulators to allow for an approximate 30-minute draw, representing a flow rate of 200
mL/minute. This flow rate was used to limit the potential for surface short circuiting. Each
sample was terminated while the Summa canister is still under vacuum conditions.
Additional information that was documented for each sample included: purge volume,
ambient air temperature, sample start and end time, canister identification, and restrictor
identification.

The Summa canisters were labeled for transport to a National Environmental Laboratory
Accreditation Conference (NELAC) accredited laboratory while maintaining proper chain of
custody protocol. Soil vapor samples were analyzed for the following parameters: 1,2 4-
TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes, MTBE, cumene, and
naphthalene via EPA Method TO-15, and helium via EPA Method 3C.

10.6 Soil Vapor Sample Analytical Results

Soil vapor sample analytical results from sampling performed on July 8, 2016 and July 21,
2016 are summarized within Table 5 (Soil Vapor Analytical Summary). Detectable
concentrations are compared to the PADEP Residential MSC for soil vapor and used for
evaluation of soil and groundwater impacts being remediated via SHS. Soil vapor MSC
screening values were derived by dividing the corresponding indoor air MSC by an
attenuation factor of 0.01:

PADEP Soil Vapor MSC = PADEP Indoor Air MSC
0.01

During the July 8, 2016 soil gas sampling event, soil vapor monitoring point VP-1
exceeded the PADEP Residential Soil Vapor MSCs for 1,2,4-TMB, 1,3,5-TMB, benzene,
ethylbenzene, and total xylenes. In addition, naphthalene was not detected, but the
laboratory PQL was greater than the PADEP Residential Soil Vapor MSC. Concentrations
of all other analyzed constituents were either below their respective PADEP Residential
MSC or below laboratory PQLs.
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10.6 Soil Vapor Sample Analytical Results (Continued)

During the July 21, 2016 soil gas sampling event, soil vapor monitoring point VP-1
exceeded the PADEP Residential Soil Vapor MSCs for benzene. In addition, naphthalene
was not detected, but the laboratory PQL was greater than the PADEP Residential Soil
Vapor MSC. Concentrations of all other analyzed constituents were either below their
respective PADEP Residential MSC or below laboratory PQLs.

Refer to Figure 2 for soil vapor monitoring point locations, to Table 5 for a soil gas
analytical summary, and to Appendix F for soil vapor sample laboratory analytical reports
for sampling performed in July 2016.

Soil gas sampling results indicate a current risk for soil vapor migration into the former
Cooks Country Store building, therefore warranting remediation to reduce concentrations
of soil and groundwater contributing to vapor intrusion. Because remediation is planned,
no further assessment is warranted at this time.

The former convenience store building is currently vacant; if at any time, occupation of the
former convenience store building is planned, further assessment or mitigation should be
completed. Following site remediation, additional soil gas samples will be collected to
verify whether vapor intrusion has been adequately addressed.

UPDATED SITE CONCEPTUAL MODEL

The analytical results from soil and groundwater samples collected during site characterization
activities indicate that petroleum hydrocarbon constituents typically associated with a release of
unleaded gasoline are present at concentrations exceeding the current PADEP RUA MSCs. The
nature and extent of the unleaded gasoline release and potential migration pathways were
evaluated through the comparison of current soil and groundwater analytical data in relation to the
geologic and hydrogeologic settings of the facility. The conceptual site model (CSM) developed
from the evaluation is discussed in the following sections.

11.1  Aquifer System
Overburden soil extends to a depths of approximately 20 feet bgs where competent red

shale bedrock is encountered. Overburden material consists of a clay, sand, silt, gravel,
and sandstone cobbles. Initial saturation was observed between 3 and 10 feet bgs during
the advancement of soil borings. According to data obtained from groundwater sampling
events conducted from August 2015 to August 2016, SWL measurements range from 0.89
feet btoc at MW-6 and 3.69 feet btoc at MW-11.

Groundwater on the subject property flows in a northerly to easterly direction toward
Yellow Branch Creek and Great Trough Creek at an average gradient of 0.011 ft/ft. Refer
to Figures 7 through 10 for a Cross Section Location Map, and Cross Sections A-A’, B-B’,
and C-C’. Figures 11 through 14 illustrate groundwater flow contours for the previous four
(4) rounds of monitoring.
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11.2 Source Area and Contaminants of Concern

The source area consists of impacted soil in the vicinity of the former dispensers for the
UST system removed from the property in November 2014. One (1) 4,000-gallon
unleaded gasoline tank (Tank 004), one (1) 3,000-gallon unleaded gasoline tank (Tank
005) and one (1) 2,000-gallon unleaded gasoline tank (Tank 006) and the associated
product lines and dispensers, installed on the property in May 1997, were removed from
the property. The source of release is believed to be caused from faulty gasoline
dispensing equipment and/or piping/connections immediately beneath the dispensing
equipment.

Soils uncovered beneath the dispenser island were noted to be heavily impacted.
Unleaded gasoline-impacted soil beneath the dispensers was excavated three (3) feet in
all directions for exploratory purposes, and impact was still evident. During UST closure,
soil samples were collected from the tank field (two sidewalls), product piping (one), and
dispenser island (two). Both dispenser island soil samples exceeded the PADEP RUA soil
to groundwater MSCs for 1,3,5-TMB, 1,2,4-TMB, benzene, and ethylbenzene, and one (1)
of the dispenser island samples exceeded the PADEP RUA soil to groundwater MSC for
toluene.

Analytical results from a soil boring investigation indicate that 1,2,4-TMB, 1,3,5-TMB,
benzene, toluene, ethylbenzene, total xylenes, and naphthalene have been detected at
concentrations exceeding PADEP RUA unsaturated soil to groundwater MSCs and are the
COCs for soil. MTBE was not detected, but the laboratory PQLs were greater than the
PADEP RUA soil to groundwater MSCs, so MTBE remains a COC for soil. Analytical
results from recent groundwater samples indicate that 1,2,4-TMB, 1,3,5-TMB, benzene,
toluene, ethylbenzene, total xylenes, MTBE, and naphthalene have been identified in
groundwater at concentrations exceeding PADEP RUA groundwater MSCs and are the
COCs for groundwater. An additional COC, cumene, was detected in soil and
groundwater above the laboratory PQLs but below the PADEP RUA MSCs.

Based on evaluation of site data, unleaded gasoline constituents were released to the soil
beneath the most recent dispensers. Impacts spread out laterally mostly to the
downgradient relative to groundwater flow, but also to a lesser extent to the sidegradient
and upgradient, creating a broad yet shallow smear zone. The upgradient and side
gradient component of migration is believed to be a combination of following:

e Shallow overburden groundwater which intersects fill areas or areas disturbed by
historic property development, potentially causing impacts and smearing to spread
faster than if through native soil.

e Groundwater mounding due to recharge in the gravel areas to the north and south
of the former convenience store; slight mounding after rain events caused by rapid
infiltration due to shallow groundwater elevation may have caused the smear zone
to push upgradient and sidegradient.
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11.2 Source Area and Contaminants of Concern (Continued)

e Variable groundwater flow direction from northerly to easterly; likely because the
property is surrounded by streams to the east, west, and north; surrounding
streams may influence overburden groundwater flow based on varying recharge
and discharge to and from the aquifer which could be the result of many conditions
including flood, drought, and seasonality.

e A low groundwater gradient; an average gradient of 0.011 ft/ft was calculated; a
low gradient may exacerbate mounding and variability in flow direction.

The smear zone (area of soil impacts) has been reasonably delineated in the area of and
surrounding the former dispenser islands. Unsaturated soil impacts are inferred to extend
beneath the former convenience store building. In addition, unsaturated soil impacts
extend beneath the SR3019 right of way/roadway. A saturated exceedance of 1,2,4-TMB
was identified in soil boring SB-30, located across SR3019; however, PADEP interprets
saturated soil impacts as a groundwater issue (refer to Table 3 and Figure 15).

11.3 Groundwater Flow and Constituent of Concern Migration

COC migration in the overburden aquifer occurs via diffusion and advective transport.
Diffusion is a process where dissolved phase contaminants move from areas of higher
concentration to areas of lower concentration. The diffusion of constituents in
groundwater at the subject property is evidenced by the detections of constituents in
monitoring well MW-10, located laterally to the source area.

Advective transport is a process where dissolved phase contaminants are carried through
an aquifer at a velocity proportional to groundwater flow in the same direction as the
groundwater gradient. Advective transport of dissolved phase constituents as the subject
property is evidenced by the detection of COCs in monitoring wells MW-6 and MW-12,
located downgradient of the source area. Refer to Appendix H for groundwater
isoconcentration maps illustrating the extent of dissolved phase constituent concentrations
in excess of the PADEP RUA groundwater MSC during the previous two (2)
comprehensive rounds of groundwater sampling.

The property line at the time of release is considered the point of compliance (POC). It
should be noted that the edge of the SR994 right of way is effectively the POC from the
northeast to southeast direction. Based on the current footprint of the groundwater plume,
the following wells are considered POC wells:

e MW-5 (Across SR3019) — Sidegradient to Downgradient
e MW-6 (Across SR3019) — Downgradient
e MW-8 — Upgradient
e MW-9 - Upgradient
¢ MW-10 - Sidegradient
e MW-11 - Sidegradient
e MW-12 — Downgradient
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11.3 Groundwater Flow and Constituent of Concern Migration (Continued)

Based on evaluation of site data, unleaded gasoline constituents were released to the soil
immediately underlying the most recent dispensers and spread out laterally as described
in Section 11.2. Dissolved-phase impacts to shallow groundwater continuously emanate
from the established smear zone. Chemical differentiation due to constituent solubility
differences have allowed more soluble COCs such as benzene, 1,2,4-TMB, and 1,3,5-
TMB to migrate further than other COCs. The following observations were noted:

e In the downgradient direction to the east to northeast, MW-5 has contained
exceedances of 1,2,4-TMB and benzene; and MW-6 has contained relatively low
level exceedances benzene.

e In the downgradient direction to the northeast to the north, MW-7 has contained
exceedances of 1,2,4-TMB and benzene; and MW-12 has contained relatively low
level exceedances 1,2,4-TMB and 1,3,5-TMB.

¢ In the sidegradient direction to the northwest, MW-10 has contained exceedances
of 1,24-TMB, 1,3,5-TMB, and benzene; during the most recent groundwater
sampling event, MW-10 was non-detect for all COCs; however, the groundwater
flow direction was shifted to the east during that event.

e Both upgradient overburden monitoring wells, MW-8 and MW-9, have been non-
detect during all sampling events.

e Bedrock monitoring well MW-1D, two (2) on-site supply wells labeled Inside Well
and Outside Well, and the downgradient off-site supply well labeled Cessna Well
have been non-detect during each sampling event.

Groundwater impacts in the overburden aquifer have been reasonably delineated in all
directions; however, low level concentrations remain at the farthest downgradient
monitoring wells MW-6 and MW-12. Monitoring well MW-6 has contained benzene at
concentrations exceeding the PADEP RUA MSCs; however, during the most recent
sampling event at MW-6 on May 10, 2016, benzene concentrations fell below the PADEP
RUA MSC. Monitoring well MW-12 has contained 1,2,4-TMB and 1,3,5-TMB at
concentrations exceeding the PADEP RUA MSCs; however, during the most recent
sampling event at MW-12 on August 3, 2016, 1,3,5-TMB concentrations fell below the
PADEP RUA MSC. The concentration of 1,2,4-TMB (32.2 ug/L) in MW-12 remained
above the PADEP RUA MSC (15 pg/L) for 1,2,4-TMB. Monitoring well MW-10 has
contained 1,2,4-TMB, 1,3,5-TMB, and benzene at concentrations exceeding the PADEP
RUA MSCs; however, during the most recent sampling event at MW-10 on August 3,
20186, all COC concentrations fell below the PADEP RUA MSCs.

Because active remediation via soil excavation and VEGE is planned, Mountain Research
believes that low-level COC concentrations in downgradient monitoring wells MW-6 and
MW-12, and concentrations in sidegradient monitoring well MW-10 on May 10, 2016, are
on the fringes of the groundwater plume. Mountain Research believes that the
groundwater plume is reasonable delineated considering the planned remedial strategies,
and that the strategy will remediate the plume back from the vicinity of MW-6, MW-10, and
MW-12.
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12.0

11.3 Groundwater Flow and Constituent of Concern Migration (Continued)
Mountain Research installed bedrock monitoring well MW-1D within the center of the soil
source area and groundwater plume. Two rounds of groundwater samples have been
non-detect for all COCs; therefore confirming that impacts have not migrated vertically into
the shallow bedrock. This observation is further confirmed by the sampling of two (2) on-
site supply wells labeled Inside Well and Outside Well, and the downgradient off-site
supply well labeled Cessna Well. The three (3) supply wells have been non-detect during
two (2) rounds of sampling. All three (3) supply wells will remain part of the groundwater
sampling program until demonstration of attainment in achieved for groundwater, or
PADEP approved discontinuance of sampling.

GROUNDWATER FATE AND TRANSPORT
121 Quantitative Fate and Transport Discussion

A quantitative New Quick Domenico (QD) fate and transport model was previously
produced to assess the transport of dissolved phase COCs within the overburden aquifer.
The model used maximum concentrations for of 1,2,4-TMB, 1,3,5-TMB, benzene, toluene,
ethylbenzene, total xylenes, MTBE, and naphthalene. The maximum concentrations
within the dataset have not changed. A 30-year predictive simulation was completed for
each modeled COC. Please refer to the February 2016 SCR for more details.

Although initial hydraulic conductivity values derived from aquifer slug tests have been
determined to be invalid, the values used for each QD model were subjected to a
sensitivity test. Model-specific hydraulic conductivity values were used at up to one (1)
order of magnitude deviation from the initial slug test value based on the most
conservative scenario. Therefore, the results of the quantitative model are reasonable.

Based on the presence of soil and groundwater impact beneath SR3019 and the former
convenience store building, and the need for active remediation, Mountain Research does
not believe reassessment of the quantitative model is warranted at this time.

12.2

Constituents 1,2,4-TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes,
MTBE, and naphthalene have been identified in the overburden aquifer at concentrations
exceeding the PADEP RUA groundwater MSCs. The fate and transport of these
compounds are controlled by their specific chemical characteristic and by the
characteristics of the aquifer.

As described in Section 11.3, the transport of dissolved phase overburden groundwater
impacts is predominately controlled by diffusion and advective transport along
groundwater flow direction and gradient. Constituents 1,2,4-TMB, 1,3,5-TMB, and
benzene are migrating to the north to east with a fluctuating groundwater flow direction,
and during one (1) groundwater sampling event, to the west at MW-10.
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12.2 Qualitative Fate and Transport Discussion (Continued)

However, toluene, ethylbenzene, total xylenes, MTBE, and naphthalene above the
PADEP RUA MSCs have remained within the source area (Figure 15) and have not yet
migrated toward the downgradient wells MW-5, MW-6, MW-7, MW-10, and/or MW-12.
Constituents’ toluene, ethylbenzene, total xylenes, MTBE, and naphthalene have been
detected at concentrations below PADEP RUA MSCs within downgradient wells. Only
benzene has been detected above PADEP RUA MSCs in far downgradient well MW-6;
only 1,2,4-TMB has been detected above PADEP RUA MSCs in far downgradient well
MW-12. During one groundwater sampling event, benzene and 1,2,4-TMB were detected
in sidegradient monitoring well MW-10 at concentrations exceeding PADEP RUA MSCs.
Section 11.3 describes the possibility that fluctuating COC exceedances in MW-10 may
be attributed to a shifting groundwater flow direction. Refer to Appendix H for
groundwater isoconcentration maps.

Dissolved phase COCs will likely continue to migrate in a north to east direction along with
the gradient. The migration of COCs may be inhibited due to adsorption to clay-rich soils
and other retardation factors such as natural attenuation; however, several additional
observations should be noted:

o Dissolved phase concentrations within the source area (MW-1) have been
fluctuated greatly since commencement of groundwater sampling, but have
generally decreased since December 2015.

e A qualitative review of plume stability based on source and periphery wells
indicates highly fluctuating concentrations, which could be indicative plume
instability. The fluctuations could also be attributed to smear zone flushing during
the rise and fall of groundwater elevations in the very shallow overburden aquifer;
however, groundwater concentrations do not appear to correlate with groundwater
elevations. Although, the rise and fall of groundwater elevations may occur on a
much smaller scale compared to sampling frequency, therefore limiting resolution.

13.0 CONTAMINANT MASS CALCULATION

A groundwater contaminant mass calculation was conducted to estimate groundwater
contaminant mass at subject site. The mass calculation was evaluated using contaminant
concentration data collected during the May 10, 2016 sampling event, Site Map and aquifer
parameters. Coordinates of the well locations were extracted from the site map (Figure 2).

The effects of porosity and adsorption are accounted for as follows:

Caquifer = cgw*(n + koc*fOC*G), where:

Caquiter = Mmass of contaminant in unit volume of aquifer
Cqw = mass of contaminant in unit volume of groundwater
n = porosity
koc = organic carbon to water partition coefficient
foc = fraction of organic carbon
G = specific gravity of aquifer
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13.0 CONTAMINANT MASS CALCULATION (Continued)

A site specific effective porosity value of 33 percent, specific gravity of 2.56 and default fraction of
organic carbon of 0.02 were used for the calculation of contaminant mass within the overburden
aquifer. These values were obtained from geotechnical samples from soil boring MW-3 at the site
except for fraction of organic carbon which was given a conservative default value. Organic
carbon to water partition coefficients for each compound were taken from the PADEP Act 2
Regulation tables. COC’s with detectable concentrations in groundwater within the overburden at
the site include; BTEX, MTBE, naphthalene, and TMB.

Once porosity and adsorption effects have been computed, the concentration data and aquifer
thickness are used to compute the contaminant plume to determine the mass of contaminant per
unit area of overburden aquifer. The following is a list of monitoring wells used in the calculation
of contaminant mass, along with corresponding aquifer thicknesses

Monitoring Well Aquifer Thickness (ft)
MW-1 10
MW-2 10
MW-3 10
MW-4 10
MW-5 8.78
MW-6 9
MW-7 9

MW-10 11
MW-11 2.31
MW-12 2.85

Once the mass per unit volume was computed at each sampling point, the data were interpolated
using the grid function of Surfer® (Golden Software). For the purposes of this computation, non-
detect results were assigned the value zero. Interpolated data were integrated using the Volume
function in Surfer®. The summed contaminant mass values for each COC are tabulated below.

Data input/output values used in the calculation of mass have been summarized in the following
table.

Total
BTEX & -
Naphthalene MTBE Contaminant
Date Cumene TMB Mass
Mass Mass Mass
Mass (g) (9) (9) () @
5/10/16 | 125,200.03 14,464.29 16.14 144,517.51 284,197.97

Baseline contaminant mass calculations using the comprehensive May 10, 2016 groundwater
sampling event concluded that the mass of BTEX and cumene are 125,200.03 grams,
naphthalene is 14,464.29 grams, MTBE is 16.14 grams, and TMB is 144,517.51 grams. The total
baseline contaminate mass on May 10, 2016 is 284,197.97.

Contaminant mass volume data sheets have been provided as Appendix I.
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14.0 ECOLOGICAL RECEPTOR EVALUATION

In accordance with Title 25 §250.311, an evaluation of ecological receptors was followed for
purposes of assessing potential impacts to ecological receptor(s) as a result of petroleum
impacted soil and groundwater at the property.

Based on a Pennsylvania Natural Diversity Inventory Environmental Review (PNDI ER), no
known impact to an endangered or threatened species was identified. In addition, based on an
evaluation of regulatory classifications, it is unlikely that an exceptional value wetland would be
defined within the property based upon property characteristics; therefore, the probability of
impact to an exceptional value wetland is considered negligible. Details regarding the evaluation
are contained within the February 2016 SCR.

141 Ecological Screening Guidance
The guidance states the following must be considered to address potential impact(s) to
ecological receptors. If any of the following criteria are met, no additional evaluation into
ecological receptor impact(s) is required:

o Jet fuel, gasoline, kerosene, #2 fuel oil or diesel fuel are the only constituent’s
detected onsite.

e The area of contaminated soil is less than two (2) acres and the area of
contaminated sediment is less than 1,000 square feet.

e The site has features such as buildings, parking lots consisting of gavel or
pavement areas, which would obviously eliminate the specific exposure pathways,
such as soil exposure.

The site meets the criteria contained within the ecological screening guidance.
The screening criteria has been met because the only constituents detected on-site are
due to a release of unleaded gasoline; additional evaluation into ecological receptor

impact(s) is not required.

15.0 CHARACTERIZATION OBJECTIVES
The following site characterization objectives were developed for site characterization:

Identify the extent of impacted soil and groundwater
Describe study area geology, hydrogeology, aquifer characteristics, and physical
parameters such that a remediation standard and strategy for the site can be selected

¢ Develop a site conceptual model from which the fate and transport of contaminants can be
evaluated

¢ Investigate groundwater supplies on the subject property and surrounding properties

e Evaluate VIB

¢ Evaluate the potential for ecological receptor exposure pathways
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151 Cumulative Site Characterization Conclusions
Based on site characterization activities, the following conclusions have been made:

From August 17 through 21, 2015, monitoring wells MW-1 through MW-4 were
installed in the vicinity of the former dispenser area.

From October 12 through 15, 2015, monitoring wells MW-5 through MW-8 were
installed downgradient and upgradient of the source area to further delineate the
groundwater plume.

On March 16, 2016, overburden recovery well RW-1 was installed within the source
area near MW-1 to facilitate remedial feasibility testing.

From April 14 through 21, 2016, monitoring wells MW-9 through MW-12 were installed
downgradient, upgradient, and side gradient of the source area to further delineate the
groundwater plume.

On July 18 and 19, 2016, bedrock monitoring well MW-1D was installed within the
source area to provide vertical delineation.

Groundwater monitoring events were conducted from August 2015 through August
2016.

Overburden groundwater monitoring well analytical results indicate petroleum
constituent concentrations detected above the PADEP RUA groundwater MSCs
include 1,2,4-TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes, MTBE,
and naphthalene.

The identified dissolved phase plume above the PADEP RUA groundwater MSC is
located in the centered vicinity of monitoring wells MW-1 and MW-3. The 1,2,4-TMB
and benzene plumes have extended to the east across Cooks Road and downgradient
to the north to the yard in front of the on-site residential house. The 1,2,4-TMB and
benzene plumes have also been mapped to the west toward the yard behind the
former convenience store building, sidegradient to groundwater gradient.

On-site supply wells identified as the Inside Well and Outside Well, the off-site Cessna
Well, and source area bedrock monitoring well MW-1D were all non-detect during two
(2) rounds of groundwater sampling.

A total of 50 soil borings have been advanced by Mountain Research at the property in
order to fully characterize the site. A total of 63 soil samples were collected from soil
borings MW-1 through MW-7; MW-8/SB-21; MW-9 through MW-12; MW-1D
(Abandoned); SB-1 through SB-20; SB-22 through SB-24; SB-25/VP-3; SB-26 through
SB-31; VP-1; VP-2; VP-3 (Abandoned); VP-4; and VP-5 from August 2015 through
April 2016.
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15.1 Cumulative Site Characterization Conclusions (Continued)

Based on analytical results, the soil surrounding the former dispenser area is impacted
with constituents at concentrations above the PADEP RUA soil to groundwater MSC,
including: 1,2,4-TMB, 1,3,5-TMB, benzene, toluene, ethylbenzene, total xylenes, and
naphthalene. MTBE was not detected in any soil boring, but the laboratory PQL was
greater than the PADEP RUA soil to groundwater MSC for many of the borings. Soil
impacts were identified between one (1) and eight (8) feet bgs. Unsaturated soil
impacts are present between one (1) and five (5) feet bgs. Unsaturated soil impacts
are inferred to extend beneath the former convenience store building and extending
beneath the SR3019 right of way/roadway.

Based upon a site-wide assessment of seasonal groundwater elevations as well as
observations logged during drilling activities, the zone of permanent saturation at this
site is five (5) feet bgs and deeper. Saturated soil impacts were identified between five
(5) and eight (8) feet bgs; however, PADEP interprets saturated soil impacts as a
groundwater issue.

The convenience store building and on-site residential house were determined to be
receptors at risk of VIB from impacted soil and groundwater. Five (5) soil vapor
monitoring points close to the two (2) on-site buildings were installed to evaluate VIB
risk.

Two (2) rounds of soil gas sampling were completed on July 8, 2016 and July 21,
2016. During the July 8, 2016 soil gas sampling event, soil vapor monitoring point VP-
1 exceeded the PADEP Residential Soil Vapor MSCs for 1,2,4-TMB, 1,3,5-TMB,
benzene, ethylbenzene, and total xylenes. During the July 21, 2016 soil gas sampling
event, soil vapor monitoring point VP-1 exceeded the PADEP Residential Soil Vapor
MSCs for benzene. Concentrations of all other analyzed constituents were either
below their respective PADEP Residential MSC or below laboratory PQLs during each
sampling event. In addition, pre-sampling integrity testing and analytical validation
were performed and passed during the July 8, 2016 soil gas sampling event to ensure
valid samples.

Ecological receptor screening was performed; no ecological receptors were identified.

Initial quantitative fate and transport modeling was completed for an initial assessment
of migrations. Qualitatively, the plume appears unstable. Downgradient benzene
concentrations identified in MW-6 may continue to migrate downgradient without
remedial action. Downgradient 1,2,4-TMB and benzene concentrations identified in
MW-7 and MW-12 may continue to migrate downgradient without remedial action.
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156.1  Cumulative Site Characterization Conclusions (Continued)

Based on the current understanding of the site and the site owner’s plan for the
property, an active remediation based strategy is proposed subsequent to a limited soil
source removal. VEGE is the preferred active remedial strategy, based on results of a
feasibility study. The goal of the remediation is to remove all accessible source
material and to remediate remaining soil and groundwater COC concentrations via
remediation system.

Based on these conclusions, the objectives of the site characterization have been met,
and no further delineation is warranted for the site at this time.

The following sections of this document (Sections 17 through 21) represent the Remedial
Action Plan and include discussion of the remedial alternatives considered for the site, the
details of the remedial treatment system feasibility testing methodology and data, design
specifications for the selected limited soil excavation and treatment system components
and methodologies, operational and maintenance plans, required permits, and routine
reporting planned for the site.

15.2 Proposed Additional Investigative Activities

Prior to occupation of the on-site residential home and/or former convenience store
building, both on-site supply wells should be investigated with an optical televiewer to
determine the exact construction. This information will be used to make decisions
regarding the water supply. The wells are currently functional but not used routinely;
once the building(s) are occupied and wells used to daily water supply, it is currently
unknown whether any communication will exist between the supply aquifer and the
impacted overburden aquifer.

During the planned soil excavation, detailed observation, documentation, and
additional characterization sampling and/or attainment sampling will be conducted on
the sidewalls facing inaccessible areas. There may be undiscovered preferential
pathways or it may be evident that impacts are only present in isolated areas where
the final VEGE system design can be adjusted or enhanced to focus remediation.

16.0 SELECTION OF A REMEDIAL STANDARD

The remediation standard goal for the property is the SHS for soil and groundwater. The SHS will
be sought due to the primary future use of the property as residential. The home and former
convenience store building are currently unoccupied; however, the home is under renovation for
near future occupancy.
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17.0 REMEDIAL ALTERNATIVES ANALYSIS — 245.310 (a)(30)
The following technologies were considered for this site:

No Remediation

Groundwater extraction and treatment

Soil vapor extraction (SVE)

Enhanced bioremediation

Total phase extraction (TPE)

Excavation and removal

Vacuum Enhanced Groundwater Extraction (VEGE)

Although each of the technologies could be applied to the site, several technologies were
considered inappropriate.

171 No Remediation

No active remediation is not considered a viable remedial approach. Concentrations of
constituents in soil and groundwater are well above PADEP RUA MSCs, and the SHS
closure is sought due to planned residential use of the property.

17.2 Groundwater Extraction

Groundwater extraction is not a feasible technology for the overall treatment of site soil
and groundwater. Because of the limited groundwater yielding capabilities of the on-site
overburden aquifer without applied vacuum, this technology alone would be greatly
limited. Groundwater extraction will not address impacted unsaturated soils; therefore,
groundwater extraction is not a viable option on its own.

17.3 Soil Vapor Extraction
SVE is not appropriate in soils that are saturated within three (3) feet of the surface. The

vacuum placed upon the extraction well has the potential to cause upwelling of the
groundwater surface, therefore consideration of this mounding affect is required while
designing the extraction well. Wells installed too close to the surface or too close to
preferential pathways may short circuit and loose vacuum, thus limiting ability to extract
VOCs. Due to the presence of overburden groundwater less than three (3) feet bgs in
some areas and saturated soils encountered between five (5) and eight (8) feet bgs, SVE
is not a viable option on its own.

17.4 Enhanced Bioremediation
In-situ bioremediation requires the extraction of groundwater and injection of augmented
water into an aquifer

Enhanced bioremediation essentially builds upon extraction and treatment by re-injecting
the extracted/treated water after adding nutrients, bacteria and dissolved oxygen. This
process enhances the remediation by promoting in-situ bacteria degradation of
contaminants both in dissolved and sorbed phases. The objective is to significantly
shorten the operation and maintenance period of an extraction and treatment only system.
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17.4 Enhanced Bioremediation (Continued)
The added cost of the bioenhancement can be offset by shorter operation time of the
system, and can result in overall remedial savings.

Because of the limited groundwater yielding capabilities of the on-site overburden aquifer
without applied vacuum, the higher costs, and the pursuit an SHS closure path, enhance
bioremediation is not a via option.

17.5 Excavation and Disposal
Soil excavation and disposal involves the removal of contaminated media from the site

and transport to either a landfill or a treatment facility. Soil excavation and disposal is a
viable option and will be conducted to remove all accessible unsaturated source material
at this site. It is anticipated that remedial excavating will remove most of the impacted
soils from the site, primarily in the source area; however, impacted soil will remain under
SR3019 (PennDOT right of way), and the former convenience store building where
excavation is not feasible.

17.6 Total Phase Extraction (TPE)

TPE removes a combination of both groundwater and soil vapor. A drop tube is utilized to
apply vacuum to the well. The entrance to the tube is cut at an angle, to enact a slurping
effect for the simultaneous extraction of groundwater and soil vapor. TPE is considered an
efficient remedial technology for areas of low groundwater yield with soil contamination.
TPE is not considered a viable remedial option for this site, considering that the required
vacuum determined by feasibility testing produced a consistent groundwater yield rate. A
TPE vacuum system would be expected to repeatedly cycle off for removal of liquid from
vapor-liquid separators (VLS) for treatment of extracted groundwater. Also, during the
periods of high water levels, the system may extract mostly groundwater, limiting the
effectiveness of remediating soil impacts remaining within areas inaccessible to
excavation. A large area of excavation fill material may exasperate this condition.

17.7 Vacuum Enhanced Groundwater Extraction (VEGE)

VEGE is a process that includes extracting both groundwater and soil vapor continuously
from the overburden aquifer. VEGE is a viable remedial option for the site due to the
presence of impacted soils and increased groundwater extraction provided by the wells
being under vacuum. VEGE feasibility testing indicated that groundwater influences were
observed in surrounding monitoring wells, and the groundwater flow rate from the well was
significantly increased from the applied vacuum. A VEGE system uses vacuum to
increase groundwater extraction from each well, or groundwater extraction can be used to
dewater the smear zone for enhanced remediation of soil impacts.

Since this site will undergo an extensive soil excavation and the remaining impacts are
mostly a groundwater issue except for areas beneath the former convenience store
building and SR3019, the VEGE system is preferred to focus on enhanced groundwater
extraction while remediating overburden soil impacts as a secondary effect.
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17.7 Vacuum Enhanced Groundwater Extraction (VEGE) (Continued)

The current and future use of the property will not be affected by this form of remediation
because the remediation system will be contained within an on-site shed, with conveyance
of treated groundwater to the treatment system within shallow trenching.

The installation of a VEGE remediation system at the site is considered necessary to
remediate inaccessible soil impacts and to limit current and future impact from dissolved
phase COCs beyond the POC.

18.0 REMEDIAL FEASIBILITY TESTING

Mountain Research conducted remedial feasibility testing at the site during late June 2016 (June
28 and 29) in order to identify site overburden aquifer characteristics applicable to the design of a
groundwater remedial treatment system for the site. The feasibility testing included the evaluation
of groundwater extraction and then VEGE on RW-1.

RW-1 is a four (4) inch diameter recovery well located in the center of the source area,
hydraulically downgradient of the former dispenser area. Refer to Appendix D for extraction and
monitoring well construction logs.

18.1 Pre-Feasibility Test Set-up and Background Data Acquisition

Prior to remedial feasibility testing, site background groundwater elevations and
barometric pressure data was acquired with the use of an Dwyer SBLT2 transducers
placed site overburden monitoring wells MW-1, MW-2, MW-3, MW-4, and MW-7. In
addition to the automated monitoring of the transducers, groundwater elevations were
measured by hand, collected at MW-3, MW-5, and MW-6, prior to initiation of the feasibility
testing. Refer to Figure 2 for a well locations.

A temporary discharge permit was obtained for the purpose of this feasibility testing. Two
150lb liquid carbon vessels were set up in series for the treatment of extracted
groundwater prior to discharge into and unnamed tributary of Yellow Branch, a trout
stocked fishery. Surficial piping was run from the liquid carbon treatment to the discharge
location. Refer to Appendix J for a copy of the discharge permit, Appendix K for a copy
of feasibility testing results, Figure 16 for a feasibility testing process flow diagram and
Figure 17 for the discharge location.

18.2 Groundwater Extraction Testing on RW-1

Groundwater extraction from site extraction well RW-1 was performed on June 28, 2016
for approximately 4.65 hours, during which time groundwater elevations were monitored
select site monitoring wells via hand measurement and programmed In-Situ Hermit level
troll transducers in selected site monitoring wells. Groundwater extraction feasibility
testing was performed using a submersible electric pump for the first portion of the test.
After the well was significantly dewatered (failing to recharge above the intake of the
pump) a pneumatic pump was utilized in the well. A total of 164.6 gallons of groundwater
were extracted over four hours and 39 minutes. Due to low groundwater extraction
volume and minimal / negligible peripheral drawdown in surrounding site monitoring wells,
the site was prepared for VEGE feasibility testing on site recovery well RW-1. Refer to
Appendix K for feasibility test data.
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18.3 VEGE Feasibility Testing (EW-4)

VEGE feasibility testing on site extraction well RW-1 was initiated on the morning of June
29, 2016, and continued for approximately 6 hours. Prior to the application of vacuum to
RW-1, and electric pump was used to dewater the well in order to establish a normalized
withdrawal rate (without potential vacuum enhancement) from the well. During the next
hour, a low level vacuum (38.34” water column [in. w.c.], 2.8 inches of Mercury [‘Hg]) was
applied to the well. A mid-range vacuum (61.52 in. w.c., 4.5” Hg), was next applied to the
well for a period of approximately 1 hour 15 minutes, and a high level vacuum (117.19 in.
w.c., 8.6” Hg) was applied for the remaining 4 hours and 15 minutes of the VEGE
feasibility test. During VEGE feasibility testing at extraction well RW-1, site monitoring
wells were monitored for groundwater elevations and vacuum levels via hand
measurement and transducers.

In addition to monitoring groundwater elevations vacuum levels were monitored via
transducers and magnahelic gauges in site monitoring wells to determine radius of
influence of applied vacuum levels. High vacuum VEGE testing demonstrated an estimate
radius of influence (ROI) of 26 feet. Mid and low vacuum VEGE testing demonstrated no
perceivable ROI. Extracted soil vapor samples were also obtained during each vacuum
level interval described above through a sampling port located at the extraction well head
with Summa air canisters and subsequently sent for laboratory analysis for targeted
parameters via EPA method TO-15. Soil vapor sample laboratory results indicate a direct
relationship between applied vacuum levels and contaminant concentration values, with
significantly greater quantities of all target parameters withdrawn from RW-1 under high
vacuum conditions (8.6 inches Hg), as opposed to mid and low vacuum levels. Refer to
Appendix K for feasibility test data and ROI calculations. Soil vapor sample laboratory
data sheets from feasibility testing samples are contained within Appendix L and an
analytical summary table of feasibility testing soil vapor sampling results is included as
Table 6 with the feasibility test data. Pneumatic radius of influence analysis of the site
during the VEGE testing was only observed during high vacuum testing. Refer to Figure
18 for a high vacuum pneumatic influence map.

Groundwater extraction from EW-4 was significantly impacted by the application of
vacuum on the well along with the level of vacuum applied. Results of the VEGE testing
show the pumping rate for the extraction well under each vacuum levels were as follows;

No Vacuum: 0.59 gpm
Low Vacuum (2.8" of Hg):  0.23 gpm
Mid Vacuum (4.5" of Hg): 0.14 gpm
High Vacuum (8.6” of Hg):  1.81 gpm

These test results indicate that by applying low vacuum to the extraction well the
extraction rate decreased by 61%; medium vacuum decreased the extraction rate by 76%;
and high vacuum increased the extraction rate by 307%. This significant increase in
extraction rate makes a high vacuum VEGE system the most desirable remedial
technology for groundwater extraction.
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18.3 VEGE Feasibility Testing (EW-4) (Continued)

High vacuum VEGE testing also demonstrated a ROI of 70 feet, verse 36 feet and 27 feet
for mid and low vacuum tests, respectively. Aqueous influent samples were collected
during all feasibility tests. High vacuum VEGE demonstrated the highest overall extraction
of contaminants of concern. Refer to Appendix K for feasibility testing data and ROI
calculations. Feasibility testing aqueous sampling laboratory analytical data sheets can be
found in Appendix M, a summary of feasibility testing aqueous sampling analytical
summary is located in Table 7. Refer to Appendix K for all feasibility test data. Refer to
Figure 19 for a high vacuum VEGE feasibility testing groundwater drawdown map.

Prior to and subsequent to VEGE feasibility testing at RW-1, groundwater samples were
obtained from site recovery well RW-1, before and after VEGE testing and analyzed for
selected metals via EPA method 6010 for remedial system design calculations regarding
carbon fouling. Laboratory analytical data sheets are contained within Appendix M.

18.4 Impacted Groundwater Discharge

During feasibility testing, a total of 535 gallons of groundwater were extracted, treated, and
discharged between June 28 and June 29, 2016. The groundwater was discharged to an
unnamed tributary of Yellow Branch, as per the Temporary Discharge Permit. Refer to
Appendix J for a copy of the Temporary Discharge Permit. All remedial feasibility testing
equipment has been demobilized from the site. The carbon utilized for both the vapor and
liquid treatment is to be drummed as non-hazardous waste and transported for proper
disposal.

19.0 REMEDIAL DESIGN

Based upon site characterization activities, as well as groundwater extraction and VEGE
feasibility studies, a total of seven (7) overburden VEGE wells and one (1) potential VEGE well
will be utilized for site remediation. Prior to installation of VEGE wells and associated remedial
activities, an excavation will be performed to remove the majority of the contaminated soil from
the source area. Note that the remedial design must be revisited following the soil excavation.
Additional characterization/observations will be collected during soil excavation and may identify
preferential pathways leading beneath the roadway or demonstrate that the impacted portions of
inaccessible building and/or SR3019 is smaller or larger than what soil boring data only could
provide.

All VEGE wells will be installed in native soil, with the exception of a VEGE well installed in the
center of the remedial excavation. The purpose of this well is primarily to dewater the backfilled
excavation area. One optional well is proposed to be installed across SR3019. This well will be
installed in the event that COC concentrations in MW-5 and MW-6 increase after implementation
of remedial activities on the release side of SR3019. Additional fate and transport modeling and
plume stability analysis may also be completed to show whether or not future COC concentrations
in MW-5 and MW-6 are a concern.
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19.0 REMEDIAL DESIGN (Continued

VEGE wells will receive an applied vacuum level of 8.6"Hg. This is the level of vacuum applied
during high vacuum feasibility testing. The increased groundwater extraction rate of the high
vacuum application will enable a faster remedial cleanup time by increasing the contaminant
extraction rate through groundwater, as well as treating contaminated soils through SVE. This
remedial technique has been identified as the most cost effective and efficient remedial strategy
through feasibility testing.

Conduit trenches will be constructed to facilitate transfer of extracted groundwater and vapor from
VEGE wells to a remedial system building. A remedial system shed will house all equipment
needed to extract and treat groundwater and vapor. Refer to Figure 20 for the conceptual
location of extraction wells, conduit trenches, and the remedial system building.

19.1 Remedial Excavation

A remedial excavation is planned for removal of all accessible unsaturated impacted soil
at the site. Due to the relatively shallow depth of unsaturated soil impacts from one (1) to
five (5) feet bgs, most impacted soils are accessible for removal. Soil samples collected
during boring activities, well installations, and soil vapor sampling were analyzed to
determine the proposed extents of soil to be excavated. The proposed excavation area is
located primarily over the removed dispenser island and extending to the northeast and
southwest. Upon excavation, soils will be loading directly onto haulers for proper disposal
off site. An estimated volume of 699 cubic yards of soil are anticipated to be loaded out. If
grossly impacted soils are identified below the zone of permanent saturation during soil
excavation activities, a decision in the field may be made to remove some or most of these
impacts to aid in groundwater plume stability and reduce the risk of continued vapor
intrusion issues. Soils will be field screened with a photoionization detector to direct the
depths and extents of the excavation. The area will be backfilled with clean 2A stone, and
topped with a two (2) foot layer of compacted clay before asphalt is installed. The
compacted clay and asphalt will reduce the potential for short circuiting. Refer to Figure
21 for the proposed extents of the excavation overlaid with soil boring locations and Table
3 for soil sample analytical results.

19.2 Clay Dike Installations

It is already known that the onsite residential structure has a septic system that is plumbed
beneath SR3019 for discharge into a leach field. This discharge line is a potential
preferential pathway for contaminant migration underneath the roadway. Upon completion
of excavation activities, this line, along with any other obvious preferential pathways
beneath the roadway, will receive the installation of a compacted clay dike. These dikes
will eliminate the potential for contaminant migration, and enclose contaminants within an
area under remedial influence, after system installation is complete. Clay dikes will not be
utilized on preferential pathways beneath the former convenience store building.
Inaccessible contamination beneath this building will be remediated with VEGE.
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19.3 Extraction Wells

Extraction well RW-1 will be reinstalled within the excavation area for dewatering of the
excavation backfill as well as vapor recovery. Seven (7) additional VEGE wells will be
installed at the site (RW-2 through RW-8). One (1) optional VEGE (RW-9) may be
installed on the opposite side of SR3019. The decision whether or not to install RW-9 will
depend on the performance of the cumulative influence of the RW-1 through RW-8 to
extract vapor from across SR3019. Vacuum influence will be monitored closely at M\W-5
and MW-6 following system start-up. Refer to Figure 22 and Figure 23 for VEGE well
locations with respect to groundwater and soil contaminations, with groundwater extraction
ROI and soil vapor extraction ROI respectively.

Each VEGE well will be installed using 8.25 inch diameter hollow stem auger drilling
techniques. The wells will be constructed with four-inch diameter schedule 40 flush-
threaded polyvinylchloride (PVC) 0.010 inch wire wrap screen and blank riser pipe. The
screened interval will be set at 2-8 feet bgs during installation of remedial trenching.
Above the screened interval, blank PVC riser pipe will be installed to just below surface
grade. The annulus between the borehole and PVC screen will be filled with clean quartz
sand to a level approximately one (1) foot above the well screen. Approximately 1 foot
above the sand, hydrated bentonite will be added for to create a one (1) to two (2) foot
seal. The remaining annulus above the bentonite will be occupied by subsurface wellhead
connections and associated stone backfill. The wells will be finished at the surface with
two (2) foot by two (2) foot drive over steel curb boxes surrounded by a concrete pad. The
top of each casing will be equipped with subsurface pressurized air supply, groundwater
recovery, and vapor recovery connections. A VEGE well construction diagram is
presented as Figure 24, and wellhead construction is presented as Figure 25.

19.4 Conduit Network

An underground conduit network will be constructed to convey the groundwater and
vapors from the extraction wells to the treatment system. All VEGE wells will have a
dedicated two (2) inch inner diameter schedule 40 PVC piping run for vapor phase
extraction, a one (1) inch inner diameter PVC piping run for groundwater extraction, and a
3/8 inch compressed air line for air delivery.

In the event that the optional VEGE-8 well is installed, compressed air and groundwater
extraction lines will need advanced across SR3019. A horizontal boring will be installed
36" beneath the roadway, enclosed by a six (6) inch diameter steel casing. A compressed
air delivery line, groundwater extraction line, and SVE line will be installed through this
casing to reach VEGE-8. Utilizing a horizontal boring, no traffic or asphalting will be
disturbed. A PennDOT Right of Entry agreement will need to be completed to install the
horizontal boring beneath the roadway.
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19.4 Conduit Network (Continued)

The underground conduit network will be constructed as individual trenches from each
extraction well branched off of a common trench to the treatment system. Each trench will
be constructed to a depth below frost line (approximately 3 feet) and backfilled with 2RC
stone and capped with asphalt. See Figure 20 for the conceptual layout of the conduit
trench system. Refer to Figure 26 for remedial trenching cross sections.

All excavated soils from trenching activities will be stockpiled for proper disposal.

19.5 Remedial System Enclosure

The remedial treatment system will be housed inside of a system shed. The enclosure will
be appropriately sized to contain the remedial components. Heating and ventilation will be
controlled by a thermostat, which will operate an electric heater and exhaust fan.

The remedial system enclosure will be constructed to meet OSHA Class 1 Division 2
Hazardous Location standards. The system will also be constructed to meet all local and
state required codes. The remedial system process flow diagram is presented as Figure
27.

19.5.1 Remedial Treatment Equipment

Remedial treatment equipment includes a vacuum pump, vapor liquid separator
(VLS), air compressor, transfer pumps, pneumatic pumps, vapor and liquid phase
carbon vessels, equalization tank, sediment filtration, telemetry, and automated
control equipment. Refer to Appendix N for design calculations for equipment
sizing.

19.5.1.1 Vacuum Pump
A vacuum extraction pump will operate to extract vapors from the

overburden extraction wells for treatment within the remediation system.
The vacuum pump will be interconnected to all VEGE wells through
underground PVC conduit, the VLS tank and the vapor GAC units. The
vacuum pump will be sized to produce a vacuum of 9” of Hg at each well
head and produce a total vapor flow rate of 32 actual cubic feet per minute
(acfm) from each well. Based on the enclosed design the vacuum pump
will be rated for 13 inches of Hg at the pump inlet and produce 275 actual
cubic feet per minute (acfm) at the pump inlet. The vacuum pump will be
equipped with a totally enclosed, fan cooled (TEFC) motor.
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19.5.1.2 Vapor Liquid Separator (VLS)

The VLS design is based on the vacuum level and flow rate of the vacuum
pump. The VLS tank will be an 80 gallon aluminum constructed tank
capable of withstanding up to 28 inches of Hg vacuum, and 500cfm flow
rate. The VLS unit will be installed on the vacuum side of the vapor
treatment process piping directly up stream of the vacuum pump. The VLS
will function to protect the vacuum pump from intaking water from the
extraction wells by separating liquids from the vapor stream and containing
it for proper treatment through the liquid treatment process within the
treatment system.

Collected liquid in the VLS tank will be pumped out by a VLS liquid transfer
pump and be discharged to the equalization tank.

Following the liquid separation process, the vapor stream will be treated
through vapor GAC vessels before being discharged to the atmosphere.

19.5.1.3 Air Compressor

An air compressor will be utilized to operate the pneumatic pumps for
groundwater extraction from the overburden extraction wells. Eight (8)
pumps will be operating at approximately 1.81 gallons per minute (gpm) per
well as determined by the feasibility testing results. An additional well of
1.81 gpm is a possibility, if VEGE-8 is deemed necessary. The compressor
will be sized according to the anticipated compressed air usage to extract a
1.81 gpm flow rate from eight wells simultaneously. Based on these
requirements the compressor must be a sized to handle a minimum of
three (3) scfm at 40 psi. The compressor will be equipped with a TEFC
motor.

19.5.1.4 Equalization Tank
An equalization (EQ) tank will be utilized to collect groundwater from all

extraction wells then process the collected water through the treatment
process at a more constant flow rate. The tank will be sized based on the
anticipated flow rate from each extraction point and the proposed process
flow rate through the treatment system. An EQ tank of approximately 300
gallons is anticipated for this system. The EQ tank will be sealed off using
a gasketed lid and vented to the exterior of the building using PVC pipe. A
one (1) inch vacuum line will be connected to the top of the EQ tank from
the vacuum system to draw vapors from the tank to be treated in the vapor
carbon.

19.5.1.5 Pneumatic Pumps

Pneumatic well pumps will be utilized in the overburden VEGE wells.
Pneumatic pumps are operated by compressed air from the air compressor
located within the remediation system housing. The well pumps will be
sized based on the VEGE testing which indicates a 1.81 gpm extraction
rate from each well.
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19.5.1.6 Carbon Vessels (Vapor and Liquid Phases)

All volatile organic compound (VOC) contaminants will be treated by
Granular Activated Carbon (GAC) units on the vapor and liquid stream.
GAC vessels for vapor and liquid will be sized based on the anticipated flow
rates and the expected contaminant concentrations in the waste streams.

GAC vessels will be monitored by pressure gauges, flow rates and the
collection of samples from the influent, midfluent, and effluent of the
treatment process. Along with VOC breakthrough, liquid carbon is
susceptible to fouling from hardwater and bacterial growth. Increases in
pressure within the treatment process will indicate carbon fouling and the
need for a carbon change out. Carbon units will be plumbed in a manner
that will accommodate backflushing. Collected samples will also be
monitored for VOC breakthrough which will also require a carbon change.

To accommodate the 20 gpm flow rate and the anticipated TPH
concentration rates, the system will utilize two (2) 1000 pound liquid GAC
units rated at 100 psi. The GAC units will be installed in series. Carbon
sizing calculations are included in Appendix N.

Vapor carbon will be monitored for VOC breakthrough and system clogging
due to water condensation and freezing conditions. Vapor carbon will be
changed out as needed to prevent VOC breakthrough and maintain proper
vapor treatment.

The vapor carbon units will be sized to handle the minimum 275 scfm flow
rate from the vacuum pump. Should the GAC units be placed on the
vacuum side of the carbon vessels they must be reinforced to withstand the
13 inches of Hg vacuum produced by the vacuum pump. There will be a
minimum of two 400 Ib vapor GAC vessels. Carbon sizing is based on the
design flow rate and the suppliers GAC unit specifications.

19.5.1.7 Transfer Pumps
A transfer pump will be installed to transfer contaminated groundwater from

the EQ tank through the treatment process, including sediment filters and
liquid phase GAC vessels. The pump will be sized to accommodate the
flows produced by the eight (8) pneumatic groundwater pumps. Based on
these design requirements the pump will be required to produce 15 gpm at
21 psi.

A transfer pump will also be required for the VLS tank to transfer
groundwater extracted from the vacuum lines to the EQ tank. This pump
must be a minimum of % HP to overcome the vacuum produced by the
vacuum system. All transfer pumps will be equipped with TEFC motors.
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19.5.1.8 Sediment Filtration

Sediment filtration will be accomplished with the use of sediment bag filter
units installed in parallel to accommodate the proposed system flow rate.
Bag filter units will be 25 micron in filtering size.

19.5.1.9 Telemetry

The remedial system operation will be monitored using a remote telemetry
system. The telemetry system will be utilized to record data regarding
system operation, including backpressure of sediment filter and liquid
carbon filters, and vacuum being produced by the vacuum pump. Data will
be recorded on two minute intervals and saved onto an internet server
where it can be accessed on any computer terminal where internet access
is available. Both real time and historical data can be viewed to evaluate
system performance trends.

The telemetry data will be used to maximize system operation time and
efficiency, as well as to diagnose system mechanical issues. The telemetry
system will also allow for remote operation of the system. This will allow
individual components of the system to be started or shut down in the event
of extreme pressure, vacuum, or liquid levels.

19.5.1.10 Automated Controls

The remediation system will be controlled by a Programmable Logic
Control (PLC) which will receive inputs from float switches from within the
equalization tank and VLS and outputs to the vacuum pump, air
compressor, transfer pumps and solenoid controls. The PLC will enable
the system to operate automatically and without constant oversite. All
system control equipment will be housed separately from the remedial
treatment streams to eliminate any potentially hazardous conditions.

20.0 REQUIRED PERMITS

20.1 Treated Water Discharge Permit

Treated groundwater will be discharged from the system by a National Pollutant Discharge
Elimination System permit. The discharge will be located either to the northwest of the
site, at the nearest location to the treatment system, or to the north, where the property
borders an unnamed tributary of Yellow Branch, a trout stocked fishery. This is the same
unnamed tributary that received discharge from the feasibility testing activities. The treated
effluent will be transported to the stream via underground piping, below the frost line,
approximately three (3) feet deep. The discharge location will be selected based upon
permissible access to the stream and minimal erosion. A small riparian buffer will be
installed to prevent erosion the stream bank at the location of the discharge.

Once the groundwater has been treated by the remediation system, the effluent must be
discharged. Effluent discharge is estimated to average out at 15 gpm. Discharge from the
treatment system will not be continuous. The discharge will occur when the 300 gallon EQ
tank is emptied by the transfer pump.
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21.0

20.1 Treated Water Discharge Permit (Continued)

The concentration of liquid phase discharge will likely be <2 ug/l for all contaminants of
concern. Monitoring of the liquid phase fluid from the midfluent of the carbon filter vessels
will be used to conservatively determine when contaminant break through has occurred.
The activated carbon within the primary filter will be changed before any contaminant
break through can occur through the second, polishing, carbon filtration vessel. Plumbing
will then be re-routed to utilize the fresh carbon as the polishing vessel.

20.2 PennDOT Right of Entry Agreement

To install the VEGE wells and horizontal boring beneath SR3019, a PennDOT Right of
Entry Agreement will be required. According to PennDOT standards, any piping installed
under a PennDOT roadway must be installed through horizontal or directional boring
methods. Mountain Research is proposing the installation of a six (6) inch diameter
directional boring for the access of the potential VEGE-8. The boring will extend from
remedial trenching to the extraction point outside of the public right of way on the east side
of SR3019.

The agreement will require construction details and permit forms to be prepared and
submitted to PennDOT for approval. The agreement with PennDOT will grant the right to
Mountain Research to install the VEGE well and continue to access the well until the well
is abandoned. This agreement will be pursued upon determining the necessity of VEGE-9.

20.3 Electrical Compliance

All electrical connections for remedial system components will be made pursuant to
applicable electrical codes. The shed will be wired to comply with OSHA Class 1, Division
2 Hazardous Location standards.

20.4 Vapor Discharge
Treated discharges of air from vapor extraction will be discharged to the atmosphere.

Based on the type of contaminants, minimal volume, and flow to be expected, PADEP air
permitting will not be required. Effluent vapor discharge is expected to be in the range of
300 acfm.

PLANNED ACTIVITIES AND SCHEDULE

211 System Operational Timeframe

It is estimated / assumed that the VEGE treatment system will operate continuously at the
site for a period of two (2) years (8 quarters). During remedial operation the site and
system will be continually evaluated by Mountain Research, PADEP, and the
Underground Storage Indemnification Fund (USTIF), to determine the project status and
objective of demonstrating the elimination of current / future exposure contaminant
migration pathways to the down gradient areas.
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211 System Operational Timeframe (Continued)

If stable / decreasing trends are identified prior to the completion of 8 quarters of
operation, Mountain Research, PADEP and USTIF may choose to discontinue operation
of the system early and begin attainment sampling.

The system will remain in operation until the PADEP case manager approves of the
reduction in contaminant levels. The site contamination is not required to be reduced to
the SHS.

21.2 System Checks / Sampling / Reporting

VEGE treatment system checks will be executed by Mountain Research on a bi-weekly
basis (twice per month). System checks will include a detailed evaluation of system
components, regular maintenance on system equipment, monitoring and sampling of
extracted groundwater via influent, midfluent, and effluent sampling ports; and PID
monitoring of extracted vapors. Aqueous samples obtained from influent, midfluent, and
effluent sampling ports will be obtained by Mountain Research field staff, placed on ice
and transported to the PADEP accredited Mountain Research laboratory. All samples will
be analyzed for the new PADEP shortlist of unleaded petroleum parameters via EPA
method 8260B. Regularly scheduled / necessary carbon changes will occur during or as a
result of regular system checks and any necessary backflushing of carbon units / system
components will be carried out. Total discharge volumes will be recorded from totalizing
flow meters, and particulate filters will be checked and changed on an as-needed basis.
Telemetry components will be examined during system checks. Specialized system
checks will be performed at any time when system telemetry indicates irregular function
and / or system failure / shut downs.

Effluent sampling parameters will be determined by the associated NPDES permit
requirements. These requirements will be monitored and sampling results and flow
measurements will be provided to the PADEP as required. Remedial system check data
including total discharge volume and analytical results will also be included in quarterly
reports to PADEP.

Prior to remediation start up, all wells (monitoring and extraction) will be sampled to
establish a pre-remediation baseline of site conditions. Thereafter, the groundwater will be
monitored on a quarterly basis from monitoring wells: MW-1, MW-1D, MW-2, MW-3, MW-
4, MW-5, MW-6, MW-7, MW-8, MW-9, MW-11, MW-12, Inside Well, Outside Well, and the
Cessna Well. The quarterly groundwater monitoring and sampling activities will be
performed in accordance with current PADEP protocol. Depth-to-groundwater
measurements will be recorded from all wells during each sampling episode. This data
will be used to calculate groundwater capture and gradient.
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21.2 System Checks / Sampling / Reporting (Continued)

In accordance with the PADEP’s Groundwater Monitoring Guidance Manual, each
monitoring well will be purged to remove stagnant groundwater from the well casing and
filter pack. A minimum of three well volumes will be purged from each monitoring well
prior to sampling. Field measurements consisting of pH, specific conductance, and
temperature readings will be collected during purging and sampling of the wells. Each
monitoring well will be purged using dedicated, properly decontaminated sampling
equipment.

All obtained samples will be measured in the field for pH, temperature, and specific
conductance prior to being placed on ice and transported to the PADEP accredited
laboratory at Mountain Research’s corporate office following all proper chain of custody
protocol. The groundwater samples and system samples will be analyzed for the
presence of benzene, toluene, ethylbenzene, cumene, total xylenes, MTBE, naphthalene,
1,2,4-TMB, and 1,3,5-TMB via EPA method 82608B.

Based on the quarterly contaminant concentrations and the observed groundwater levels,
a Remedial Action Progress Report (RAPR) shall be completed and concisely organized
and shall contain the following elements:

e A summary of remedial progress made during the reporting period, including
contaminant reductions and to address whether or not the reductions will
achieve a timely and cost-effective site closure.

e Tabulated data collected from the monitored wells documenting the depth to
groundwater and thickness of any free product encountered.

e At least one groundwater elevation contour map depicting groundwater flow direction.

e Tabulated historical quantitative groundwater analytical results including results
from the current quarter.

e Current quarter laboratory analytical report(s);

One site-wide isoconcentration contour map for each compound detected in any one
well above the aqueous SHS during the quarter.

e For each well that has exhibited an aqueous SHS exceedance during the reporting
period, a graphical depiction of historical key contaminant concentrations and
groundwater elevations to provide an assessment of correlations between fluctuating
water levels / precipitation events and contaminant concentrations. This assessment
should specifically address whether or not observed dissolved-phase constituent
concentration fluctuations may be related to changing hydrogeologic conditions or
whether these fluctuations may be potentially indicative of changed conditions requiring
further investigation and/or a possible change in the site closure strategy.

e For each well exceeding aqueous SHS, a graphical depiction of recent key contaminant
concentration trends. Each quarter, contaminant concentration trendlines shall
be calculated using the previous two-years of analytical data (or data collected after
the active remediation has been initiated) to be plotted on an x-y scatter plot with a
semi-logarithmic scale. The exponential trendlines shall be projected forward in time
to assess the pace of remediation towards attainment of the selected remediation
standard(s).
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21.2 System Checks / Sampling / Reporting (Continued)

e Discussion of the data to offer an updated assessment whether these data are
consistent with a stable, shrinking, or expanding plume.

e Demonstration that required Federal, State, and local permits and approvals are
being complied with.

e System operation and maintenance activities, including telemetry data to demonstrate
system operation percentage for the given quarter of monitoring and total volume of
groundwater treated per quarter.

e Analytical results for samples obtained from system checks.

RAPRs will be signed and sealed by a Professional Geologist registered in the
Commonwealth of Pennsylvania.

The system will operate continuously for a period of two (2) years, or until stable /
decreasing contaminant trends are observed, whereupon Mountain Research, PADEP,
and the Underground Storage Indemnification Fund (USTIF) staff will re-evaluate the
system / project status and pursue either site closure or alternative strategies for the site.
After two (2) years (8 quarters) of remedial system operation, or upon earlier system
deactivation, quarterly groundwater monitoring and reporting will continue for a period of at
least one (1) year (4 quarters) prior to the submittal of a Remedial Action Completion
Report (RACR) to PADEP for review and approval of site closure.
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