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Certification

Pursuant to the requirements of the Pennsylvania Land Recycling and Environmental Remediation
Standards Act (Act 2), adopted May 19, 1995, which states:

Interpretation of geologic and hydrogeologic data shall be prepared by a professional
geologist licensed in this Commonwealth.

| hereby attest that, as a Professional Geologist licensed in the Commonwealth of Pennsylvania, | am
familiar with, and have reviewed and/or prepared the interpretation of the geology and hydrogeology
presented in this report entitled Site Characterization Report — Tank Group 02, Former Philadelphia
Energy Solutions Refinery, 3144 West Passyunk Avenue, Philadelphia, Pennsylvania, dated April 2022.

Based on the available data represented in the report, | believe that the geologic and hydrogeologic
interpretations made herein are reasonable and accurate.

At ]

-é-.fx,.--lr.— —=d ."'-'-.“." '-.__ e
T o ) .-l\‘:{:])'ﬁ:_\':;"dx e April 7, 2022
Alexander J. Strohl, PG Date

Senior Staff Geologist
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1 Introduction

Terraphase Engineering, Inc. (Terraphase) has prepared this Site Characterization Report (Report), on
behalf of Philadelphia Energy Solutions Refining and Marketing LLC (PESRM), to detail the results of the
Site Assessment and Site Characterization activities at Tank Group 02 (the Site) which is located within
the former Philadelphia Energy Solutions refinery facility (Facility). The Facility, which is undergoing
closure activities in preparation for redevelopment, is located at 3144 West Passyunk Avenue,
Philadelphia, Pennsylvania (Figure 1). Remediation activities are being conducted at the Facility under
the Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2) by both PESRM
and Evergreen Resources Group, LLC (Evergreen)! in accordance with the 2012 Buyer-Seller Agreement
and the 2020 First Amendment to that Agreement.

The Site Assessment and Site Characterization activities described in this Report were performed in
accordance with the applicable provisions of The Storage Tank and Spill Prevention Act (Act 32), Title 25
of the Pennsylvania (PA) Code (25 PA Code) Chapter 245 (Subchapter D), and Terraphase’s 2021
Aboveground Storage Tank Closure Work Plan (Work Plan) approved by the Pennsylvania Department of
Environmental Protection (PADEP) on April 23, 2021. As discussed in the Work Plan, closure of the above
ground storage tanks (ASTs) under Act 32 is being pursued through a group closure process, in which
ASTs in the same general area (e.g., tank farm) have been demolished, removed, investigated, and
evaluated at about the same time. Demolition of the tanks has been proceeding in phases from the
north to the south with eight tank groups in all.

The Work Plan also detailed a tank category system, in which tanks are classified into one of the
following three categories:

o Category 1. Tanks less than or equal to 21,000 gallons and have no evidence of a release to the
environment.

o Category 2. Tanks greater than 21,000 gallons and have no evidence of a release to the
environment.

o Category 3. Tanks that have evidence of a release to the environment identified during
infrastructure removal or sampling.

Tanks were initially classified as Categories 1 or 2. Category 1 tanks were inspected visually during
demolition for releases to the environment. Category 2 tanks were inspected visually, and a Site
Assessment sampling program was initiated at each tank. If indications of release were identified
through visual observation or sampling, the tank was reassigned to Category 3. Category 3 tank areas
were sampled to characterize the nature and extent of contaminants and assess the need for remedial
or interim actions.

1 Evergreen Resources Management Operations, a series of Evergreen, is managing the legacy remedial work for
Philadelphia Refinery Operations, a series of Evergreen and Sunoco (R&M), LLC. For clarity, Sunoco, Inc. n/k/a ETC
Sunoco Holdings LLC, Sunoco, Inc. (R&M) n/k/a Sunoco (R&M), LLC n/k/a Energy Transfer (R&M), LLC effective
April 19, 2021, and Evergreen shall be referred to collectively as “Evergreen” in this Report.
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The Site (Figure 2) is located within a larger area of the Facility referred to as the Point Breeze Refinery
South Yard (South Yard). Evergreen is currently engaged in characterization and remediation work at the
Facility under the Pennsylvania One Cleanup Program and oversight by the PADEP and the United States
Environmental Protection Agency (USEPA; eFACTS PF Nos. 778374 and 778376). In its associated
documentation, Evergreen has identified the Site within the South Yard as Areas of Interest (AOls) 1 and
2. The specific ASTs addressed in this Report are shown on Figure 3 and listed in Table 1.

This Report was prepared in accordance with Act 32 and 25 PA Code Chapter 245 (Subchapter D) and
provides a summary of the Site Assessment and Site Characterization activities that were performed
following the identification of potential releases to the environment during the demolition and removal
of the on-site ASTs. It also demonstrates that adequate characterization has been performed to evaluate
whether remedial action is warranted or whether attainment of the Statewide Health Standard (SHS)
can be achieved.

Section 2 provides the site setting and includes:
« Adescription of the Site and operational/usage history of the ASTs;

« Information regarding site topography, geology, and hydrogeology;

e A summary of known past releases to the environment in the area and subsequent investigation and
remedial activities to address these releases; and

o Asummary of current and reasonably anticipated future land and groundwater use at and in the
vicinity of the Site.

Section 3 discusses the standards selected for the attainment demonstration and Section 4 discusses the
tank infrastructure and removal. Sections 5 and 6 discuss the Site Assessment and Site Characterization,
respectively. Section 7 provides an ecological screening evaluation, and a summary of this Report and its
conclusions are presented in Section 8.

i’ Page 2
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2 Site Setting

The Facility, a former 1,300-acre refinery, is currently undergoing decommissioning to support
redevelopment. The Site? is 40 acres in size and is located within the South Yard, part of which includes
areas referred to as AOIs 1 and 2 by Evergreen as part of their Consent Order and Agreement. The Site is
located south of Passyunk Avenue, between South 26th Street and Schuylkill Avenue. Prior to
demolition, the Site consisted of four separate areas containing tanks. The areas are separated by
facility buildings, large piping structures, parking lots, and plant access roadways. Except for the asphalt
roadways and parking areas that cut through portions of the Site, and the tank foundations themselves,
the area is not covered by hardscape.

The ASTs addressed in this Report are listed in Table 1. Eleven other ASTs were previously located within
the Site but were previously decommissioned and closed.

Figure 3 provides a layout of the Site.

2.1 Operational History/Usage of the Tanks

The Facility operated as a petroleum refinery from 1860 until 2019, when it ceased operations. The
demolition and decommissioning of the subject ASTs began in December 2020. Prior to demolition, the
primary products held within these tanks were ethanol (PB 26), gasoline components (PB 27, PB 37, and
PB 128), alkylate (PB 28), heavy reformate (PB 29 and PB 129), gasoline (PB 33, PB 34, PB 35, PB 36, PB
38, PB 39, and PB 40), no. 2 fuel oil (PB 42), recovered oil (PB 204), 15MV1 distillate (PB 43, PB 83, PB 84,
and PB 85), phosphoric acid (PB 7316), methanol (PB 14V 304 and PB 3V 37), and sodium hypochlorite
(PB 89A). Additional details regarding the size, contents, and construction of the tanks are provided in
Table 1.

2.2 Topography

Topography at the Site is generally flat except for berms constructed around the tank areas to provide
containment in the event of a release. Regional topography slopes gently to the west towards the
Schuylkill River, the nearest water body to the Site. The ground surface elevation at the Site is
approximately 24 feet above mean sea level.>

2.3 Regional Geology and Hydrogeology

The Facility is located within the Atlantic Coastal Plain Physiographic Province of Pennsylvania. The
Atlantic Coastal Plain is a physiographic province that is defined as having a flat topography, underlain
by unconsolidated sediments that thicken to the southeast. The Coastal Plain deposits are sand, gravel,

2 Tank Group 02 consists of a tank farm referred to by the facility as the No. 1 Tank Farm, as well as a few smaller
tanks to the west.

3 North American Vertical Datum of 1988
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silt, and clay which drape over crystalline igneous and metamorphic rocks. In general, the resulting
sediments are approximately 250 feet thick along the Delaware River. These sediments unconformably
overlie much older, very complexly deformed rocks of the Piedmont physiographic province. The Coastal
Plain deposits in the vicinity of the Facility consist of anthropogenic fill underlain by quaternary deposits.

Much of the Facility and surrounding area is underlain by historical fill material, which was placed for the
purpose of reclaiming lowlands along the banks of the tidal Delaware and Schuylkill rivers during
industrialization. Below the fill material, sediments consist of gray, muddy deposits with occasional
sand, gravel, and organic-rich lenses. These sediments were deposited in floodplain, channel, and marsh
environments through the Holocene. The most recent deposits are poorly consolidated and below the
water table, as a result of their relatively young geologic age and position along the Schuylkill River
(tributaries and creeks). Below the Holocene deposits is Pleistocene glacial outwash, commonly referred
to as the “Trenton Gravel” along the Delaware River valley. Cretaceous-age sand and clay units making
up the Potomac-Raritan-Magothy (PRM) aquifer system underly the Pleistocene deposits.

The sedimentary record near the property consists of a complex series of water-bearing sand units
which can comprise one or more hydrostatic units. Historical investigations conducted at the Facility
have identified two saturated zones, including an unconfined shallow groundwater unit (occurring
within the Holocene and Trenton Gravel deposits) and a deep groundwater unit known as the Farrington
Sand, which is part of the PRM aquifer system. The deeper groundwater unit is separated by a clay unit;
as such, the deeper groundwater has been classified as a semi-confined aquifer. Groundwater is
generally first encountered at the Facility at a depth approximately 15 to 25 feet below ground surface
(bgs; Stantec 2016a). Appendix A provides select figures from the Remedial Investigation Report, Area of
Interest 1 (AOI 1 RIR; Stantec 2016a) and Remedial Investigation Report, Area of Interest 2 (AOI 2 RIR;
Langan 2017) for reference, including Figure 5-1 which provides a detailed cross section of the area.

24 Local Geology and Hydrogeology

During the Site Assessment and Site Characterization, soil at the Site was primarily investigated within
the upper 5 feet, although certain Site Characterization borings were advanced to a maximum depth of
15 feet. Except for the borings installed along the berm in the southwest portion of the Site,
anthropogenic fill ranging from 4 to 14 feet thick was encountered in each of the soil borings. Soil
beneath the fill layer generally consists of brown-gray sand, clay, and silt.

Groundwater was not encountered during the Site Characterization. Historically, unconfined aquifer
groundwater has been first encountered at the Site at a depth of approximately 15 to 25 feet bgs
(Stantec 2016a). Perched groundwater was also noted to be present in the anthropogenic fill layers at
the Facility, causing mounding and irregular depressions. Although groundwater was not encountered
during PESRM Site Assessment and Characterization, groundwater has historically been interpreted to
flow to the south/southeast toward the convergence of the Delaware and Schuylkill rivers. The 26th
Street North Remediation System also draws groundwater flow in the easternmost portion of the Site.
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2.5 Known Past Releases to the Environment

The presence of chemicals in soil above applicable Medium-Specific Concentrations (MSCs) at the Site
may be associated with recent or historical releases from the ASTs or other potential sources unrelated
to the ASTs. This section provides a discussion of the past releases and potential other sources of
contamination.

As recognized by PADEP (2018), much of the Facility is covered by anthropogenic fill with some of the fill
areas exhibiting fill material as deep as 50 feet bgs. Because of this, the presence of some metals and
semi-volatile organic compounds (SVOCs) may not be a result of release(s) from the Facility and
vertical/horizontal delineation to MSCs may be difficult.

The AOI 1 RIR (Stantec 2016a) and AOI 2 RIR (Langan 2017), prepared on behalf of Evergreen, note
historical investigations relating to releases of petroleum products in the vicinity of the Site. In some
cases, these releases likely resulted in contamination to groundwater (including light non-aqueous
phase liquid [LNAPL]) that is present or has migrated to within the bounds of the Site. These releases are
summarized in Section 2.6.2.

The AOI 1 and AOI 2 RIRs identified six potential historical releases from ASTs in the area of the Site
(Incident Nos. 45896 [PB 36], 45948 [PB 30], 45964 [PB 38], 45971 [PB 39], 45967 [PB 128], and 6095
[PB 129]), as well as historical releases regulated under Act 2 in the vicinity of tanks PB 42 and PB 129.
According to PADEP (2016a, 2017a), the Incidents Nos. have been closed. In addition, the AOI 1 RIR
describes historical activities immediately north of PB 29 and PB 30, where a release of a xylene-based
additive, DCI-6A 80/20, from AST PB 101 was identified in 2007 (Incident No. 38360). Sampling
conducted in the area of the 2007 release around PB 101 identified elevated concentrations of
ethylbenzene and xylenes, and approximately 30,000 pounds of contaminated soil were excavated and
removed for off-site disposal (Stantec 2016b).

The AOI 1 RIR also partially describes historical releases from the Belmont Terminal property
immediately adjacent to the north of the Facility near the Site. Releases from this property are likely to
have resulted in both LNAPL and dissolved-phase groundwater impacts in the area. Multiple
groundwater remediation and recovery systems have been historically used at Belmont Terminal to
address the identified LNAPL and groundwater contamination.

2.6 Pre-existing Contamination

Environmental sampling has been conducted at the Facility since as early as 1988. This section provides
a summary of historical sampling results in and around the Site.

2.6.1  Soil

Historical on-site sampling has included surface (0-2 feet bgs) and subsurface (greater than 2 feet bgs)
soil samples that were analyzed for specific volatile organic compounds (VOCs), SVOCs, and metals. As
discussed in Section 1.5 of the AOI 1 and AOI 2 RIRs, the lists of constituents of concern (COC) included
in sampling performed by Evergreen as part of the site-wide approach for the Facility under the One
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Cleanup Program are referred to as the Evergreen Petroleum Short List and the Comprehensive List. The
Comprehensive List, which encompasses the Petroleum Short List, is shown on Table 2.

As presented on Table 3, a comparison of the maximum detected concentrations of COCs in historical
samples to applicable SHS MSCs and screening levels* indicates the following:

« Lead” at concentrations in surface soil greater than the Non-Residential (Non-Res) Soil Direct
Contact (Non-Res Soil DC) MSC for surface soil;

o Naphthalene in subsurface soil at concentrations greater than the Non-Res Soil DC MSCs for
subsurface soil;

o Benzene, ethylbenzene, 1,2,4-trimethylbenzene (1,2,4-TMB), 1,3,5-trimethylbenzene (1,3,5-TMB),
naphthalene, and lead in surface soil at concentrations greater than the Non-residential Used
Aquifer Soil-to-Groundwater (Non-Res UA S-GW) MSCs; and

o Benzene, ethylbenzene, 1,2,4-TMB, 1,3,5-TMB, methyl tert-butyl ether (MTBE), naphthalene, and
lead in subsurface soil at concentrations greater than the Non-Res UA S-GW MSCs.

Table 3 summarizes additional information for these soil sampling results including frequency of
detections, range of detected concentrations, and ratios of the maximum detected concentrations to
the MSCs. Figures 4a and 4b present the spatial distribution of surface and subsurface soil
concentrations, respectively, above these applicable MSCs. Appendix B provides tables of these
historical soil sampling results.

Historical sampling has identified concentrations of COCs exceeding Non-Res MSCs in surface soil in the
vicinity of previously-closed tanks PB 201 (lead), PB 30 (lead), and PB 44 (lead) and currently assessed
tanks PB 27 (benzene), PB 38 (1,3,5-TMB, naphthalene), and PB 83 (lead). Historical sampling has also
identified concentrations of COCs exceeding Non-Res MSCs in subsurface soil in the vicinity of
previously-closed tanks PB 201 (benzene, MTBE), PB 30 (benzene, lead), and PB 44 (lead) and currently
assessed tanks PB 27 (benzene), PB 33 (benzene), PB 36 (benzene), PB 38 (benzene), PB 39 (benzene),
PB 128 (lead, benzene), and PB 129 (naphthalene) or their associated piping.

The identification of concentrations greater than MSCs does not, on its own, indicate that an
unacceptable risk to human health or the environment exists. Rather, concentrations greater than MSCs
indicate that additional evaluation is warranted to (1) determine if interim measures are necessary to
abate an imminent hazard; (2) determine whether additional Site Characterization is needed to confirm
the sources of contamination, determine the regulated substances involved and the extent of migration

4 Based upon current and reasonably expected future land and groundwater use, the applicable MSCs included Non-
residential Soil Direct Contact MSCs (for surface and subsurface soil) and Non-residential Used Aquifer (total
dissolved solids less than or equal to 2,500 milligrams per kilogram [mg/kg]) Soil-to-Groundwater Protection MSCs.

>1n 2015 Langan, on behalf of Evergreen, submitted a Human Health Risk Assessment Report to establish a site-
specific standard for lead in soil at the facility, the Belmont Terminal, and the SPMT Marcus Hook Industrial
Complex. The Human Health Risk Assessment Report was approved by the PADEP in a letter dated May 6, 2015,
establishing a site-specific standard of 2,240 mg/kg for lead in soil which Evergreen is using to evaluate direct
contact exposure to lead in soil as part of completing their remediation program under the 2012 Buyer-Seller
Agreement.
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of those regulated substances in environmental media, and evaluate the fate and transport of these
substances, if needed; (3) select a remediation standard; (4) perform a site-specific risk assessment, if
desired; and (5) as needed, provide sufficient information to allow for the development of a remedial
action plan or remedy design.

As summarized in Section 0, the presence of certain COCs in soil within the Site area above applicable
MSCs may be related to historical conditions or releases not related to the Site tanks and will be subject
to additional assessment and possibly remedial action separately under Act 2. With consideration for
the closure of the on-site ASTs, these historical sampling results have been considered in evaluating
whether the soil sampling data generated during the Site Assessment and Site Characterization indicate
evidence of new releases to the environment from the tanks or whether the nature and extent of
contamination identified during the Site Assessment/Site Characterization is consistent with known
historical soil quality.

2.6.2 Groundwater

More than 50 groundwater monitoring or recovery wells have been installed within and near the Site as
part of historical environmental sampling at the Facility. Based upon the available groundwater sampling
data from these wells, 33 chemicals have been identified in groundwater within and in the vicinity of
Tank Group 02 at concentrations greater than the Non-residential Used Aquifer MSCs including 13
VOCs®, 15 SVOCs’, and five metals®. As discussed in the AOI 1 and AOI 2 RIRs, of the site-related COCs
identified in groundwater, benzene and MTBE were chosen as the primary chemicals (qualitative
proxies) for other COCs because of their water solubility, potential to be mobile in groundwater, and
their persistence in groundwater at and near the Facility.

MTBE was phased out of use in the early 2000s and as of 2005, MTBE has not been used in significant
guantities as an additive to gasoline. As a result, the presence of MTBE in soil and groundwater can help
to identify contamination that is the associated with historical releases (e.g., pre-2007).

Figures from the AOI 1 and AOI 2 RIRs show the distribution of benzene and other COCs in groundwater
the Site. For expediency, copies of Figures 6-3 and 10-2 through 10-6 from the AOI 1 RIR and Figures 12a
and 12b of the AOI 2 RIR are included in Appendix A. Each have been amended to identify the location
of the Site.

As shown on Figures 10-2 through 10-6 of the AOI 1 RIR, a dissolved-phase contamination plume exists
beneath the eastern portion of the Site. As presented in Appendix C of the AOI 1 RIR, as a result of
remedial action and natural attenuation, the concentrations of benzene and MTBE and the aerial extent
of elevated concentrations in unconfined groundwater below the Site have decreased since 2004/2005.

61,2-Dibromoethane, 1,2-dichloroethane, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, acrylonitrile, benzene,
cis-1,2-dichloroethene, ethyl benzene, MTBE, tetrachloroethene, toluene, vinyl chloride, and xylenes (total)

7 2-Methylnaphthalene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-Ethylhexyl)phthalate, chrysene, dibenz(a,h)anthracene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene

8 Arsenic, chromium (total), cobalt, lead, and manganese
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Since 1988, LNAPL plumes have also been identified near the Site as shown on Figure 6-3 of the AOI 1
RIR and Figure 14 of the AOI 2 RIR. LNAPL has consisted of light, middle, and heavy petroleum distillates.

As part of remedial action, groundwater and LNAPL recovery systems have been installed by
Evergreen/Sunoco to the north, east, and west of the Site. The most relevant of these to groundwater
quality at the Site is the 26th Street North Remediation System, which began operating in 1996 and was
expanded in 2003. The sewer system collects groundwater and LNAPL. Over 57,000 gallons of LNAPL has
been remediated by the system as of 2016. Three systems have been used by Evergreen/Sunoco to
remediate contamination at the Belmont Terminal Property to the north of the Site. Additionally, a
remediation system has operated to the west of the Site near the Schuylkill River. These systems have
been effective in reducing groundwater impacts and preventing the migration of contaminated
groundwater off-site.

Fewer wells are located in the western portion of the Site; however, sampling of these wells have
indicated limited areas of LNAPL and dissolved phase groundwater contamination in the unconfined
aquifer.

Groundwater contamination in the lower aquifer has been identified in the eastern portion of the Site.
Sampling of lower aquifer wells conducted in 2015 in the western portion of the Site did not identify
concentrations of COCs at levels greater than the Non-Res MSCs.

With consideration for the closure of the ASTs, these historical sampling results have been considered in
evaluating Site Assessment and Site Characterization data. Based upon the historical groundwater data
upgradient, within and downgradient of the Site, as illustrated on the select figures included in
Appendix A (i.e., 10-2 through 10-5), the aerial extent and level of dissolved phase contamination in the
area has been reduced as a result of the remedial efforts implemented in the area of the Site. Figures
10-2 and 10-4 illustrate more recent (2014, 2015 timeframe) extent and level of benzene and MTBE
concentrations in unconfined groundwater. As shown, areas within the Tank Group as of 2014/2015, still
appeared to indicate elevated concentrations in the unconfined aquifer (i.e., immediately north of PB
120, north of PB 28, at and north of PB 26). Taking into consideration the levels which were present in
the 2004/2005 timeframe, these remaining disconnected areas of elevated concentrations are residual
concentrations remaining as of 2014/2015 following remedial action. They do not represent evidence
that soil identified during Site Assessment/Characterization, with concentrations greater than Non-Res
UA S-GW, is an on-going material source to the identified groundwater contamination within the area of
the Site. The sources of groundwater contamination appear to be related to the historically identified
LNAPL plumes and other upgradient releases detailed in the AOI 1 and AOI 2 RIRs (e.g., from the
Belmont Terminal) as illustrated on the select Figures included in Appendix A.
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3 Selection of Standards

This section discusses planned land and groundwater use at the Site. It also discusses the standard
selected by PESRM for the Site and which MSCs have been identified as applicable based upon current
and reasonably anticipated future land and groundwater use.

3.1 Land and Groundwater Use

As noted in the parcel map included in Appendix C, and as captured in the conceptual imagery
developed by Hilco Redevelopment Partners (https://www.thebellwetherdistrict.com/), the area
encompassing the Site is being redeveloped into a state-of-the-art, multimodal industrial park and life
sciences campus with ancillary rail infrastructure, energy infrastructure, marine capabilities, and

commercial uses. Current and reasonably anticipated future land use in the area of the Site is non-
residential. Following redevelopment, much of the area is also expected to be covered by hardscape
(e.g., building pads, drive aisles, parking lots, roadways) or other features that will generally function as
barriers to direct contact exposure.

The vapor intrusion exposure pathway is currently incomplete as there are no occupied structures in the
area of the Site. As part of its redevelopment planning, PESRM plans to assess potential vapor intrusion
exposure in areas where occupied buildings are planned. That assessment will evaluate whether
conditions pose an unacceptable risk to future building occupants such that risk management action
(e.g., remediation, vapor mitigation) is warranted. Because there is no current vapor intrusion exposure
in this area, and because this future assessment is planned, vapor intrusion exposure in the are of the
Site is not a current or reasonably expected future exposure scenario.

The water table aquifer is not used for a municipal or nearby communal potable water supply and future
potable use of the water table aquifer is not reasonably expected. The PRM aquifer system is used as a
water supply in New Jersey. As discussed in the AOI 1 RIR (Stantec 2016a), the aquifers of that system,
chiefly the lower sand unit, can receive recharge via vertical leakage through confining units and direct
recharge from younger deposits along their subcrop area in south Philadelphia, which includes portions
of the Site. Evergreen is in the process of evaluating the potential for migration of dissolved phase
groundwater contamination into and along the lower aquifer.
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3.2 Selected Standard

PESRM has selected the SHS for the Site. Based upon current and reasonably anticipated future land and
groundwater use at and in the vicinity of the Site, the following MSCs have been used to support the Site
Assessment for applicable on-site ASTs,” and the subsequent Site Characterization for ASTs with the
following identified releases:

« Non-Res Soil DC MSCs for surface soil and subsurface soil; and

e Non-Res UA S-GW MSCs.

9 Specifically, PB 3V 37 (PA DEP No. 014A), PB 7316 (PADEP No. 071A), PB 14V 304 (PADEP No. 061A), PB 89A
(PADEP No. 089A), PB 26 (PADEP No. 001A), PB 27 (PADEP No. 019A), PB 28 (PADEP No. 020A), PB 29 (PADEP No.
021A), PB 33 (PADEP No. 002A), PB 34 (PADEP No. 022A), PB 35 (PADEP No. 023A), PB 36 (PADEP No. 087A), PB 37
(PADEP No. 024A), PB 38 (PADEP No. 003A), PB 39 (PADEP No. 025A), PB 40 (PADEP No. 026A), PB 42 (PADEP No.
027A), PB 43 (PADEP No. 028A), PB 83 (PADEP No. 004A), PB 84 (PADEP No. 029A), PB 85 (PADEP No. 030A), PB 128
PADEP No. 032A), PB 129 (PADEP No. 033A), and PB 204 (PADEP No. 041A).

(
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4 Tank Infrastructure and Removal

In accordance with the Work Plan, Northstar Contracting Group, Inc. and its subcontractor, JD2
Environmental, Inc. (JD2; a PADEP-certified Aboveground Field Constructed Storage Tank System
Removal contractor), were retained by PESRM to perform tank demolition and handling, including (1)
hazard recognition and abatement; (2) removal and handling of vapors, product, wastewaters, and
accumulated sludges; (3) overseeing or verifying cleaning of the storage tank system; (4) dismantling the
ASTs; and (5) removal of ancillary equipment and piping. The demolition of the following ASTs began in
December 2020 and was completed in August 2021, with the exception of double bottoms:

. PB26 (PADEP No. 001A) «  PB204 (PADEP No. 041A)
. PB27 (PADEP No. 019A) . PB36 (PADEP No. 087A)
«  PB28 (PADEP No. 020A) «  PB37 (PADEP No. 024A)
«  PB29 (PADEP No. 021A) « PB38(PADEP No. 003A)
«  PB33 (PADEP No. 002A) «  PB39 (PADEP No. 025A)
«  PB34 (PADEP No. 022A) «  PB42 (PADEP No. 027A)
«  PB35 (PADEP No. 023A) «  PB43 (PADEP No. 028A)
«  PB40 (PADEP No. 026A) «  PB83 (PADEP No. 004A)
«  PB 128 (PADEP No. 032A) . PB 84 (PADEP No. 029A)
«  PB 129 (PADEP No. 033A) .  PB 85 (PADEP No. 030A)

During the removal, it was determined that tanks PB 28, PB 34, PB 35, PB 36, PB 37, PB 43, PB 83, PB 84,
PB 85, PB 128, and PB 129 had double bottoms. PESRM retained ENTACT to remove the double bottoms
at all 11 tanks. Removal was completed in January 2022, overseen by JD2.

JD2 identified evidence of releases to the environment during the AST removal in the vicinity of tank

PB 83 (i.e., the identification of free product). PADEP was notified by JD2 via telephone of this release on
June 10, 2021. Interim Remedial Actions were also implemented, including the recovery of water with
sheen and free product. Based on Site Assessment sampling results from across the Site, five additional
notifications of release were reported by Terraphase to PADEP for the Site. On behalf of PESRM, JD2
submitted PADEP the required tank registration amendments to the PADEP; see copies provided as
Appendix D.
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5 Site Assessment

This section discusses the sample collection methods used and sample analyses performed during the
Site Assessment. The sampling was completed by Ransom Consulting, LLC and their subcontractor Probe
Lease.

As discussed in the Work Plan and in Section 1 of this Report, when no visual evidence of a release to
the environment was identified during Category 1 AST removal, no further action was required. When
no evidence of a release to the environment was identified during Category 2 AST removal, ASTs were
subject to Site Assessment sampling using a grid-based approach with additional biased samples toward
the locations of pipe connections or other key infrastructure. Petroleum sheen (on pooled water) and
visibly contaminated soil were observed beneath the northwest tank wall of PB 83. This tank was re-
classified as Category 3 and the investigation process immediately moved to the Site Characterization
sampling described in Section 6. Groundwater was not encountered during Site Assessment. Sampling
was conducted during multiple mobilizations as the tanks were being demolished and the ground
became available for sampling. The first mobilization was on June 7, 2021, and the last mobilization was
completed on February 16, 2022, following the removal of double bottoms.

In total, 338 soil borings were installed and 351 soil samples were collected during the Site Assessment.
Figure 5 shows the location of each of the Site Assessment soil borings.

5.1.1  Sample Collection Methods

Prior to the initiation of the sampling activities, the Pennsylvania One Call System (811 Dig Safe) was
contacted to identify underground utilities at the Site. In addition, a review of available information
provided by Facility representatives regarding the presence/absence of underground utilities was used
in the selection of sampling locations. Finally, a private locate was performed using geophysical and
electromagnetic techniques to identify potential utilities or subsurface structures at proposed drilling
locations.

Soil borings were completed using direct-push (i.e., Geoprobe) drilling or hand auger methods and
advanced through the top 5 feet of soil. Continuous soil cores were collected, and field screened using a
photoionization detector (PID) to identify potentially impacted zones. Soil sampling intervals were
selected based on the results of field screening (i.e., staining, odors, and elevated PID readings). Where
potentially impacted materials were not encountered, discrete samples were collected from native soil
at a depth of 3.0-3.5 feet bgs consistent with the Confirmatory Sampling Protocol detailed in PADEP’s
Closure Requirements for Aboveground Storage Tank Systems (2017b). Where fill was observed, samples
of the fill were collected if it consisted of soil or soil-like material. Groundwater was not encountered
during the Site Assessment.

Appendix E provides copies of the field notes that describe the soil cores.
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5.1.2 Sample Analyses

The analysis selected for each soil sample was based on the AST contents as prescribed by PADEP’s Short
List of Petroleum Products inventory (Table IlI-5 of the Land Recycling Program Technical Guidance
Manual [2020]). As shown on Table 1, for the 20 demolished ASTs listed in Section 4, analytes included
one or a combination of the following short lists, based on historical tank contents:

o Short List 1 - Leaded Gasoline, Aviation Gasoline and Jet Fuel: benzene, toluene, ethyl benzene,
xylenes (total), cumene, naphthalene, 1,2,4- TMB, 1,3,5-TMB, 1,2-dichloroethane,
1,2-dibromoethane, and lead.

« Short List 2 - Unleaded Gasoline: benzene, toluene, ethyl benzene, xylenes (total), cumene, MTBE,
naphthalene, 1,2,4-TMB, and 1,3,5-TMB.

o Short List 3 - Kerosene, Fuel Oil No. 1: benzene, toluene, ethyl benzene, cumene, MTBE,
naphthalene, 1,2,4-TMB, and 1,3,5-TMB.

o Short List 4 - Diesel Fuel and Fuel Oil No. 2: benzene, toluene, ethyl benzene, cumene, MTBE,
naphthalene, 1,2,4-TMB, and 1,3,5-TMB.

o Short List 5 - Fuel Oil Nos. 4, 5, and 6, and Lubricating Oils and Fluids: benzene, naphthalene,
fluorene, anthracene, phenanthrene, pyrene, benzo(a)anthracene (B[a]A), chrysene,
benzo(b)fluoranthene (B[b]F), benzo(a)pyrene (B[a]P), and benzo(g,h,i)perylene.

o Short List 6 - Waste Oil: benzene, toluene, ethyl benzene, cumene, naphthalene, pyrene,
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene,
benzo(g,h,i)perylene, and lead.

VOCs, SVOCs, and lead were analyzed via USEPA Methods 8260B, 8270C, and 6010B, respectively.

Laboratory analytical services were provided by Alpha Analytical, Inc. of Westborough, Massachusetts, a
PADEP-certified laboratory. Additionally, Alpha Analytical, Inc. subcontracted SGS North America, Inc., a
PADEP-certified laboratory located in Dayton, New Jersey, for a limited set of lead analyses. Soil samples
submitted for analyses were placed directly into laboratory-provided glassware and stored on ice in a
cooler under appropriate chain-of-custody protocol.

5.1.3 Sample Results

Site Assessment soil sampling results were compared to the applicable MSCs1 identified in Section 3.2
to help identify potential releases to the environment from the ASTs and their associated piping. Figure

10 As described in Section 5.1.1, soil sampling intervals were based on the results of field screening (i.e., staining,
odors, and elevated PID readings). Where potentially impacted materials were not encountered, discrete samples
were collected from native soil at a depth of 3.0-3.5 feet bgs in accordance with PADEP’s Closure Requirements for
Aboveground Storage Tank Systems (2017b). Since only subsurface (greater than 2 feet bgs) soil samples were
collected from some locations during the Site Assessment, the comparison of the resulting concentrations to MSCs
conservatively disregarded the surface/subsurface soil designation reflected in the Non-Res Soil DC MSCs (i.e.,
results were compared to the Non-Res DC MSCs for surface soil). This approach was used to support Site
Characterization decision-making and ensure that adequate characterization was performed.
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5 identifies the Site Assessment sampling locations where COCs were identified at concentrations
greater than the applicable MSCs. The screening evaluation identified 10 COCs in soil at concentrations
greater than the applicable MSCs (i.e., benzene, 1,2-dibromoethane, ethyl benzene, MTBE, toluene,
1,2,4-TMB, and 1,3,5-TMB, xylenes [total], naphthalene, and lead). Summaries of the sample results,
listed by AST proximity, are provided below.

PB 26. None of the Site Assessment soil samples collected in proximity to PB 26 exhibited
concentrations greater than the applicable MSCs.

PB 27. Twelve samples (PB-27-01-S501, PB-27-02-SS01, PB-27-03-5501, PB-27-04-SS01, PB-27-05-
§S01, PB-27-06-SS01, PB-27-07-SS01, PB-27-08-SS01, PB-27-09-SS01, PB-27-10-SS01, PB-27-11-SS01,
and PB-27-15-5501) collected in proximity to PB 27 and its associated piping exhibited
concentrations greater than one or more applicable MSCs. COCs identified included benzene, ethyl
benzene, MTBE, toluene, 1,2,4-TMB, 1,3,5-TMB, xylenes (total), naphthalene, and lead.

PB 28. Five samples (PB-28-05-5501, PB-28-08-SS01, PB-28-09-5501, PB-28-10-S501, and PB-28-19-
SS01) collected in proximity to PB 28 and its associated piping exhibited concentrations greater than
one or more applicable MSCs. COCs identified included benzene, ethyl benzene, toluene, 1,2,4-TMB,
1,3,5-TMB, xylenes (total), and lead.

PB 29. Twenty-three samples (PB-29-01-SS01, PB-29-02-5501, PB-29-03-SS01, PB-29-04-5S01, PB-29-
05-SS01, PB-29-06-SS01, PB-29-07-SS01, PB-29-08-SS01, PB-29-09-SS01, PB-29-10-SS01, PB-29-11-
SS01, PB-29-12-S501, PB-29-13-S501, PB-29-15-S501, PB-29-16-SS01, PB-29-19-5501, PB-29-20-SS01,
PB-29-21-5S01, PB-29-22-SS01, PB-29-23-5501, PB-29-24-SS01, PB-29-25-5501, and PB-29-26-5501)
collected in proximity to PB 29 and its associated piping exhibited concentrations greater than one
or more applicable MSCs. COCs identified included benzene, ethyl benzene, MTBE, toluene, 1,2,4-
TMB, 1,3,5-TMB, xylenes (total), naphthalene, and lead.

PB 33. Eight samples (PB-33-01-SS01, PB-33-02-5S01, PB-33-04-SS01, PB-33-05-S501, PB-33-09-
SS01, PB-33-11-SS01, PB-33-12-SS01, and PB-33-18-S501) collected in proximity to PB 33 and its
associated piping exhibited concentrations greater than one or more applicable MSCs. COCs
identified included benzene, ethyl benzene, MTBE, and toluene.

PB 34. Three samples (PB-34-03-5S01, PB-34-11-SS01, and PB-34-12-5501) collected in proximity to
PB 34 and its associated piping exhibited concentrations greater than one or more applicable MSCs.
COCs identified included benzene and lead.

PB 35. Eight samples (PB-35-06-SS01, PB-35-08-5S01, PB-35-09-SS01, PB-35-10-S501, PB-35-11-
SS01, PB-35-12-SS01, PB-35-13-SS01, and PB-35-14-SS01) collected in proximity to PB 35 and its
associated piping exhibited concentrations greater than one or more applicable MSCs. COCs
identified included benzene and lead.

PB 36. Six samples (PB-36-01-SS01, PB-36-03-SS01, PB-36-04-SS01, PB-36-07-SS01, PB-36-09-SS01,
and PB-36-10-S501) collected in proximity to PB 36 and its associated piping exhibited
concentrations greater than one or more applicable MSCs. COCs identified included benzene, ethyl
benzene, toluene, 1,2,4-TMB, 1,3,5-TMB, xylenes (total), and naphthalene.

PB 37. Six samples (PB-37-03-SS01, PB-37-05-SS01, PB-37-11-SS01, PB-37-14-SS01, PB-37-15-SS01,
and PB-37-17-S501) collected in proximity to PB 37 and its associated piping exhibited
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concentrations greater than one or more applicable MSCs. COCs identified included benzene and
lead.

o PB38. Six samples (PB-38-03-SS01, PB-38-04-SS01, PB-38-08-SS01, PB-38-10-SS01, PB-38-11-SS01,
and PB-38-13-S501) collected in proximity to PB 38 and its associated piping exhibited
concentrations greater than one or more applicable MSCs. COCs identified included benzene and
lead.

o PB 39. Five samples (PB-39-04-SS01, PB-39-06-5S01, PB-39-08-SS01, PB-39-09-SS01, and PB-39-12-
SS01) collected in proximity to PB 39 and its associated piping exhibited concentrations greater than
one or more applicable MSCs. COCs identified included benzene, ethyl benzene, toluene, 1,2,4-TMB,
1,3,5-TMB, and naphthalene.

« PB40. Two samples (PB-40-07-SS01 and PB-40-12-S501) collected in proximity to PB 40 and its
associated piping exhibited concentrations greater than one or more applicable MSCs. COCs
identified included benzene and lead.

« PB42. One sample (PB-42-09-S501) collected in proximity to PB 42 and its associated piping
exhibited concentrations greater than one or more applicable MSCs. COCs identified included
benzene.

o PB43. None of the Site Assessment soil samples collected in proximity to PB 43 exhibited
concentrations greater than the applicable MSCs.

o PB83. Two samples (PB-83-01-SS01 and PB-83-02-SS01) collected in proximity to PB 83 and its
associated piping exhibited concentrations greater than one or more applicable MSCs. COCs
identified included benzene.

o PB84. Two samples (PB-84-04-SS01 and PB-84-14-S501) collected in proximity to PB 84 and its
associated piping exhibited concentrations greater than one or more applicable MSCs. COCs
identified included benzene, 1,2,4-TMB, 1,3,5-TMB, and naphthalene.

o PB85. Two samples (PB-85-06-SS01 and PB-85-09-5501) collected in proximity to PB 85 and its
associated piping exhibited concentrations greater than one or more applicable MSCs. COCs
identified included benzene.

« PB128. Four samples (PB-128-01-SS01, PB-128-04-5501, PB-128-05-SS01, and PB-128-08-5501)
collected in proximity to PB 128 and its associated piping exhibited concentrations greater than one
or more applicable MSCs. COCs identified included benzene and lead.

o PB 129. Five samples (PB-129-01-SS01, PB-129-02-5S01, PB-129-03-5S01, PB-129-06-SS01, and PB-
129-10-SS01) collected in proximity to PB 129 and its associated piping exhibited concentrations
greater than one or more applicable MSCs. COCs identified included benzene, ethyl benzene,
toluene, 1,2,4-TMB, 1,3,5-TMB, xylenes (total), and lead.

o PB 204. Five samples (PB-204-01-SS01, PB-204-05-5S01, PB-204-06-5SS01, PB-204-11-SS01, and PB-
204-12-S501) collected in proximity to PB 204 and its associated piping exhibited concentrations
greater than one or more applicable MSCs. COCs identified included benzene, 1,2-dibromoethane,
naphthalene, and lead.
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Based upon the results, no evidence of a release from PB 26 or PB 43 was identified. The Site
Assessment outcome for PB 26 and PB 43 is “No Obvious Contamination — Sample Results Meet Action
Levels.”

Based upon the results of soil samples collected during the Site Assessment and a comparison to generic
MSCs, potential releases of regulated substances to the environment from PB 27, PB 28, PB 29, PB 33,
PB 34, PB 35, PB 36, PB 37, PB 38, PB 39, PB 40, PB 42, PB 84, PB 85, PB 128, PB 129, and PB 204 were
identified. The Site Assessment outcome category for these ASTs is “No Obvious Contamination —
Sample Results Do Not Meet Action Levels.”

The identification of concentrations in soil above applicable MSCs resulted in notifying PADEP of
potential releases to the environment on July 13 (PB 27, PB 28, PB 29, and PB 33), August 3 (PB 34,

PB 35, PB 40, PB 42, PB 84, PB 128, and PB 129), August 12 (PB 38, PB 39, and PB 85), August 20 (PB 37),
and October 27, 2021 (PB 36 and PB 204). PADEP had previously assigned the release observed at PB 83
to Incident No. 56377. These additional release notifications within the Site were assigned to the same
incident number. Copies of the notification documents are included in Appendix F.

Table 4 lists the COCs identified in soil in the vicinity of each on-site tank during Site Assessment
sampling. Appendix G provides the soil analytical results from the Site Assessment. Copies of the
laboratory reports are included as Appendix H.
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6 Site Characterization

This section discusses how the Site Characterization plan was developed, the methods used during the
sampling, and the evaluation of the results following characterization.

6.1 Site Characterization Plan

The identification of obvious contamination at PB 83 and concentrations of COCs greater than applicable
MSCs in soil in proximity to the ASTs noted on Table 4 meant that additional evaluation was necessary
to determine whether additional sampling or remedial measures were warranted. Based on visual
observation of the release at PB 83 and the results of Site Assessment sampling for PB 83 and the other
on-site tanks (Section 5), a Site Characterization plan was developed. The objective of the Site
Characterization was to delineate the horizontal and vertical extent of the potential releases until
sufficient data were available to determine the need for interim or remedial measures.

6.2 Site Characterization Sampling

The Site Characterization scope included the installation of an additional 32 soil borings and the
collection of an additional 79 soil samples. Several samples were collected at shallower (0-0.5 feet bgs)
and deeper soil intervals (e.g., 3.5-4, 6-6.5, and 14-14.5 feet bgs) to vertically characterize the extent of
COC concentrations in soil. The sample collection protocols, and the sampling analyses used during the
Site Characterization were consistent with those used during the Site Assessment except that the
sampling intervals and analytes were selected to achieve delineation of the exceedances identified
during the Site Assessment, where needed and practicable. Sampling was completed by Ransom
Consulting, LLC and their subcontractor Probe Lease.

Releases to soil from the ASTs, and associated soil contamination, would be confined to the secondary
containment berms. As a result, the horizontal extent of soil contamination associated with the ASTS is
limited to an extent no greater than the berms (with the exception of where piping traverses through
the berms). Where space existed between locations of identified soil contamination and the berms,
horizontal soil sampling was considered in an attempt to delineate soil contamination horizontally to
within the bermed areas. The Site Assessment sampling methodology included field screening of soil
using a PID during the installation of the soil borings. This allowed the field team to identify the interval
with the greatest likelihood of exhibiting elevated VOCs. If samples were collected at a depth greater
than 2 feet bgs, it was either because PID readings were greater than that observed from 0-2 feet bgs or
PID readings indicated no evidence of volatile impacts and samples were then collected from 3.0-3.5
feet bgs per PADEP (2017b). For these situations, shallow soil sampling for VOCs was unnecessary.
Instead, the Site Characterization conservatively assumed that the concentrations observed in these
subsurface samples also exist at the surface (i.e., 0-2 feet bgs). This logic was not used where SVOCs or
lead were identified in subsurface soil samples at concentrations greater than MSCs—for these
constituents, shallow soil samples were collected during Site Characterization to assess conditions in
surface soil at the locations where subsurface soil samples exceeded MSCs. Where subsurface soil
sampling indicated concentrations greater than soil-to-groundwater protection MSCs, deeper soil
samples were collected from the location exhibiting the highest concentration at each tank. Samples
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were collected from two zones with one closer to the assumed water table depth. Finally, historical soil
sampling results were used to help support Site Characterization decision-making.

Site Characterization soil sampling began on February 7 and was completed on February 15, 2022.
Figure 5 shows the location of each of the Site Characterization soil borings. Appendix E contains copies
of the field notes that describe the soil cores.

6.3 Site Characterization Results

Table 5 presents a comparison of the maximum detected COC surface soil and subsurface soil
concentrations across the Site to the applicable MSCs. The data summarized on Table 5 includes both
Site Assessment and Site Characterization sampling results. With consideration for surface and
subsurface soil, a comparison to applicable MSCs indicates the following:

« Lead and naphthalene at concentrations in surface soil greater than the Non-Res Soil DC MSCs for
surface soil;

o Naphthalene in subsurface soil at concentrations greater than the Non-Res Soil DC MSCs for
subsurface soil;

« Benzene, ethylbenzene, 1,2,4-TMB, 1,3,5-TMB, xylenes, naphthalene, and lead in surface soil at
concentrations greater than the Non-Res UA S-GW MSCs; and

o Benzene, 1,2-dibromoethane, ethylbenzene, MTBE, 1,2,4-TMB, 1,3,5-TMB, toluene, xylenes,
naphthalene, and lead in subsurface soil at concentrations greater than the Non-Res UA S-GW MSCs.

In summary, benzene, ethylbenzene, 1,2,4-TMB, 1,3,5-TMB, xylenes, naphthalene, and lead are
considered COCs in surface soil. Benzene, 1,2-Dibromoethane, ethylbenzene, MTBE, 1,2,4-TMB,
1,3,5-TMB, toluene, xylenes, naphthalene, and lead are considered COCs in subsurface soil. The spatial
distribution of these COCs in soil and their concentrations relative to MSCs are shown on Figure 5. The
following sections are organized by COC and discuss (1) why the data are sufficient to delineate the
horizontal and vertical extent of impacts, and (2) support a reliable determination regarding the need
for remedial measures with consideration for the selected standard (Section 3.2).

Appendix G provides the soil analytical results from the Site Assessment and Site Characterization.
Laboratory reports are provided in Appendix H.

6.3.1 Benzene

As shown on Table 5, benzene was detected in surface soil in the area at concentrations greater than
the Non-Res UA S-GW MSC (0.5 mg/kg). The concentrations in surface soil ranged from non-detect to
24 mg/kg. Benzene was also detected in subsurface soil at concentrations greater than the Non-Res UA
S-GW MSC (0.5 mg/kg). The concentrations in subsurface soil ranged from non-detect to 180 mg/kg.

Six locations exhibited benzene in surface soil at concentrations greater than the Non-Res UA S-GW MSC
(0.5 mg/kg) — specifically:

o PB-29-08 (22 mg/kg; 1-1.5 feet bgs)

e PB-29-10 (24 mg/kg; 1-1.5 feet bgs)
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e PB-29-11 (1.2 mg/kg; 1-1.5 feet bgs)

e PB-29-20 (1.4 mg/kg; 1.5-2 feet bgs)

o PB-33-04 (22 mg/kg; 1-1.5 feet bgs)

e PB-29-10 (24 mg/kg; 1-1.5 feet bgs).

Benzene was also detected in subsurface soil at 102 locations greater than the Non-Res UA S-GW MSC
(0.5 mg/kg). The samples were associated with the following tanks:
e PB 128 (maximum [max] concentration: 1.4 mg/kg)

o PB 129 (max concentration: 0.96 mg/kg)

o PB 204 (max concentration: 2.3 mg/kg)

« PB 27 (max concentration: 69 mg/kg)

« PB 28 (max concentration: 74 mg/kg)

o PB 29 (max concentration: 110 mg/kg)

« PB 33 (max concentration: 46 mg/kg)

o PB 34 (max concentration: 180 mg/kg)

o PB 35 (max concentration: 2.5 mg/kg)

« PB 36 (max concentration: 35 mg/kg)

« PB 37 (max concentration: 11 mg/kg)

« PB 38 (max concentration: 19 mg/kg)

« PB 39 (max concentration: 73 mg/kg)

o PB 40 (max concentration: 0.59 mg/kg)

o PB 42 (max concentration: 0.78 mg/kg)

« PB 83 (max concentration: 5 mg/kg)

« PB 84 (max concentration: 2.1 mg/kg)

« PB 85 (max concentration: 18 mg/kg)

These boring locations are shown on Figure 5. Figures 6a and 6b provide additional illustrations of the

spatial distribution of benzene in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 6a, the horizontal extent of benzene concentrations in surface soil above the
Non-Res UA S-GW MSC (0.5 mg/kg) is delineated. Samples collected at four borings (i.e., S-417, PB33-02,
PB-33-13, and PB-33-06) delineate the extent of benzene concentrations in surface soil at PB-33-04 to
the north, south, east, and west. The extent of benzene in surface soil at PB-33-04 is also bounded by
the containment berm. Four borings (i.e., PB-29-28, PB-28-18, PB-36-PP, and PB 30-PP) delineate the
extent of benzene concentrations in surface soil at tank PB 29. The extent of benzene concentrations in
surface soil at tank PB 29 is also bounded by the concrete containment walls. Samples collected at four
borings (i.e., PB-28-18, PB36-PP, PB-44-Line-4, and AOI1_BH 14-004) delineate the extent of benzene
concentrations at boring PB-37-03 to the north, south, east, and west. Finally, the extent of benzene
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concentrations in surface soil at boring PB-37-03 can also be bounded by the concrete containment
walls.

As shown on Figure 6b, the horizontal extent of benzene in subsurface soil at concentrations greater
than the Non-Res UA S-GW MSC (0.5 mg/kg) at the Site is delineated. Concentrations in subsurface soil
above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tanks PB 204, PB 33, PB 29,
PB 28, PB 27, PB 34, PB 35, PB 36, PB 37, PB 38, PB 39, PB 85, PB 40, PB 84, PB 83, PB 128, and PB 129.
The horizontal extent of concentrations in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the western side of the Site (i.e., west of tanks PB 204, PB 33, PB 34, PB 40, and PB 128)
is defined through a combination of, but not limited to, the following (moving from south to north):

o PB 128 containment berm

e Boring S-404

e Boring S-403

« PB34/PB 40/PB 35 containment berm

e Boring AOI-2_BH-13-79

e Boring S-391D

o PB33containment berm

e PB 204 containment wall

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the northern side of the Site (i.e., north of tanks PB 204, PB 29, PB 28, and PB 27) is
defined through a combination of, but not limited to, the following (moving west to east):

e Boring PB-204-01

e PB29 containment wall

e« Boring S-331

e Boring PB-28-02

o PB 28 containment wall

e Boring PB-27-18

o PB27 containment wall

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the eastern side of the Site (i.e., east of tanks PB 27, PB 85, PB 42, PB 83, and PB 129) is
defined through a combination of, but not limited to, the following (moving north to south):

e PB27 containment wall

e Boring PB-85-10

e Borings PB-42-05 and PB-42-10
e Boring PB-83-03

e Borings S-389D and PB-129-09
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Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the southern side of the Site (i.e., south of tanks PB 83, PB 129, PB 128, and PB 40) is
defined through a combination of, but not limited to, the following (moving east to west):

o Boring PB-86-06

e Boring PB-129-18

e Boring PB-128-10

o PB40 containment berm

e Boring PB-40-13 and S-403

The vertical extent of benzene concentrations in subsurface soil above the Non-Res UA S-GW MSC

(0.5 mg/kg) is also delineated, with the exception of eight locations (i.e., borings PB-27-02, PB-28-19,
PB 29-03, PB-29-28, PB-33-05, PB-34-11, PB-39-12, and PB-83-01) where concentrations in the deepest
samples were found to be greater than the Non-Res UA S-GW MSC. In each of these eight locations,
historical LNAPL plumes and/or dissolved-phase benzene groundwater contamination exists as
discussed in Section 2.6.2 (see Figures 6-3, 10-2, and 10-3 of the AOI 1 RIR [Stantec 2016a] provided in
Appendix A) and adequate groundwater characterization is available in these areas to complete Site
Characterization.

Based upon the historical groundwater data upgradient, within and downgradient of the Site, there is no
evidence that benzene in soil identified during Site Assessment/Characterization with concentrations
greater than Non-Res UA S-GW is contributing notably to the pre-existing groundwater contamination
within the Site. The sources of groundwater contamination appear to be related to the historically
identified LNAPL plumes and other releases detailed in Evergreen’s AOI 1 and AOI 2 RIRs as illustrated on
the select figures included in Appendix A.

The nature and extent of benzene in on-site soil has been adequately characterized to support a reliable
determination as to whether the selected standard is attained or whether remedial action is warranted.

6.3.2 1,2-Dibromoethane

As shown on Table 5, 1,2-dibromoethane was not detected in surface soil in the area at concentrations
greater than the Non-Res UA S-GW MSC (0.01 mg/kg). 1,2-Dibromoethane was detected in subsurface
soil at concentrations greater than the Non-Res UA S-GW MSC (0.01 mg/kg). The concentrations in
subsurface soil ranged from non-detect to 0.8 mg/kg.

Two locations exhibited 1,2-dibromoethane in subsurface soil at concentrations greater than the
Non-Res UA S-GW MSC (0.01 mg/kg); specifically, PB-204-06 (0.043 mg/kg at 3-3.5 feet bgs) and
PB-204-11 (0.08 mg/kg at 4.5-5 feet bgs).

These boring locations are shown on Figure 5. Figures 7a and 7b provide additional illustrations of the
spatial distribution of 1,2-dibromoethane in surface and subsurface soil, respectively, relative to the
applicable MSCs. Tables with the soil analytical results are provided in Appendix G.
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As shown on Figure 7b, the horizontal extent of 1,2-dibromoethane in subsurface soil at concentrations
greater than the Non-Res UA S-GW MSC (0.5 mg/kg) at the Site is delineated. Concentrations in
subsurface soil above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tank PB 204.
The horizontal extent of concentrations in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the western side of the Site (i.e., west of borings PB-204-06 and PB-204-11) is defined
through a combination of, but not limited to, the following borings (moving from north to south):

o PB-204-03

o PB-204-04
o PB-204-08
o PB-204-10

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the northern side of the Site (i.e., north of borings PB-204-06 and PB-204-11) is defined
through a combination of, but not limited to, the following borings (moving west to east):

o PB-204-03
o PB-204-02

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the eastern side of the Site (i.e., east of borings PB-204-06 and PB-204-11) is defined
through a combination of, but not limited to, the following borings (moving north to south):

o PB-204-07
« PB-204-12

Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the southern side of the Site (i.e., north of borings PB-204-06 and PB-204-11) is defined
through a combination of, but not limited to, the following:

e« PB 204 containment wall

e Borings PB-33-01 and PB-33-02

The vertical extent of 1,2-dibromoethane concentrations in subsurface soil above the Non-Res UA S-GW
MSC (0.01 mg/kg) is also delineated. During the Site Characterization, a deeper sample, collected from
6-6.5 feet bgs in the vicinity of PB-204-11 (the higher of the two exceeding concentrations), did not
exhibit a concentration of 1,2-dibromoethane greater than the Non-Res UA S-GW MSC (0.01 mg/kg).
This sampling result demonstrates that 1,2-dibromoethane in subsurface soil near PB 204 has not
impacted shallow groundwater in the area of the Site.

The nature and extent of 1,2-dibromoethane in soil at the Site has been adequately characterized to
support a reliable determination as to whether the selected standard is attained or whether remedial
action is warranted.
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6.3.3 Ethylbenzene

As shown on Table 5, ethylbenzene was detected in surface soil in the area at concentrations greater
than the Non-Res UA S-GW MSC (70 mg/kg). The concentrations in surface soil ranged from non-detect
to 290 mg/kg. Ethylbenzene was also detected in subsurface soil at concentrations greater than the
Non-Res UA S-GW MSC (70 mg/kg). The concentrations in subsurface soil ranged from non-detect to
700 mg/kg.

Three locations exhibited ethylbenzene in surface soil at concentrations greater than the Non-Res UA
S-GW MSC (70 mg/kg); specifically, borings PB-29-08 (290 mg/kg at 1-1.5 feet bgs), PB-29-10 (77 mg/kg
at 1-1.5 feet bgs), and PB-33-04 (91 mg/kg at 1-1.5 feet bgs).

Ethylbenzene was also detected in subsurface soil at 25 locations greater than the Non-Res UA S-GW
MSC (70 mg/kg). The samples were associated with the following tanks:

e PB 129 (max concentration: 230 mg/kg)
o PB 27 (max concentration: 250 mg/kg)
o PB 28 (max concentration: 700 mg/kg)
o PB 29 (max concentration: 220 mg/kg)
« PB 33 (max concentration: 83 mg/kg)

« PB 36 (max concentration: 260 mg/kg)
o PB 39 (max concentration: 180 mg/kg)

These boring locations are shown on Figure 5. Figures 8a and 8b provide additional illustrations of the
spatial distribution of ethylbenzene in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 8a, the horizontal extent of ethylbenzene concentrations in surface soil above the
Non-Res UA S-GW MSC (70 mg/kg) is delineated. Samples collected at four borings (i.e., S-417, PB33-02,
PB-33-13, and PB-33-06) delineate the extent of ethylbenzene concentrations in surface soil at PB-33-04
to the north, south, east, and west. The extent of ethylbenzene in surface soil at PB-33-04 is also
bounded by the containment berm. Several borings (i.e., PB-29-20, PB-28-18, PB-29-11, PB 30-PP, and
PB27-1 20151029) delineate the extent of ethylbenzene concentrations in surface soil east, west, and
south of tank PB 29. As discussed in Section 6.2, subsurface soil only was sampled in several borings
installed along the northern containment wall of PB 29 based upon field screening results (i.e., PB-29-27,
PB-29-26, PB-29-02, and PB-29-01). As shown on Figure 8b, ethylbenzene concentrations observed at
these locations were less than the Non-Res UA S-GW MSC (70 mg/kg), indicating that the surface soil
concentrations would likewise be less than the Non-Res UA S-GW MSC (70 mg/kg). The extent of
concentrations in surface soil to the north is also bounded by the containment berm.

As shown on Figure 8b, the horizontal extent of ethylbenzene in subsurface soil at concentrations
greater than the Non-Res UA S-GW MSC (70 mg/kg) at the Site is delineated. Concentrations in
subsurface soil above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tanks PB 33,
PB 29, PB 28, PB 27, PB 36, PB 39, and PB 129. The horizontal extent of concentrations in subsurface soil
greater than the Non-Res UA S-GW MSC identified along the western side of the Site (i.e., west of tanks
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PB 33, PB 36, and PB 129) is defined through a combination of, but not limited to, the following borings
(moving from south to north):

« PB-128-03

o PB-36-06 and -06R
« PB-33-02

« PB-29-01

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the northern side of the Site (i.e., north of tanks PB 33, PB 29, PB 28, and PB 27) is
defined through a combination of, but not limited to, the following (moving west to east):

e Boring PB-204-12

o PB 33 containment berm

o PB29 containment wall

e Borings PB-29-01 and PB-29-02

e« Boring S-331

e Boring PB-28-02

o PB 28 containment wall

e Boring PB-27-18

e PB 27 containment

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the eastern side of the Site (i.e., east of tanks PB 27, PB 39, and PB 129) is defined
through a combination of, but not limited to, the following (moving north to south):

e PB27 containment wall
o Borings PB-27-04, PB-27-17, PB-27-07, PB-39-04, PB-39-06, S-389D, PB-129-09, and PB-129-11
Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the southern side of the Site (i.e., south of tanks PB 36 and PB 129) is defined through a
combination of, but not limited to, the following borings (moving west to east):

« PB-36-15

« PB-129-15
« PB-129-07
« PB129-08

The vertical extent of ethylbenzene concentrations in subsurface soil above the Non-Res UA S-GW MSC
(70 mg/kg) is also delineated, with the exception of one location (PB-28-19) in the area of PB 28 where
the concentration in the deepest sample was found to be greater than the Non-Res UA S-GW MSC.
Adequate groundwater characterization is available in this area to complete Site Characterization.
Specifically, four monitoring wells surround PB 28 and each monitors the unconfined aquifer (i.e., S-76,
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S-77P, $-80, and S-200)*. Based upon the most recent groundwater sampling results, ethylbenzene has
not been identified in groundwater at concentrations greater than the Non-Res Used Aquifer MSC.
Given the historically available groundwater data upgradient, within, and downgradient of the Site,
there is no evidence that ethylbenzene in soil identified during Site Assessment/Characterization with
concentrations greater than Non-Res UA S-GW is contributing notably to groundwater contamination
within the area of the Site.

The nature and extent of ethylbenzene in on-site soil has been adequately characterized to support a
reliable determination as to whether the selected standard is attained or whether remedial action is
warranted.

6.3.4 MTBE

As shown on Table 5, MTBE was not detected in surface soil in the area at concentrations greater than
the Non-Res UA S-GW MSC (2 mg/kg). MTBE was detected in subsurface soil at a concentration greater
than the Non-Res UA S-GW MSC (2 mg/kg).

Twelve locations exhibited MTBE in subsurface soil at a concentration greater than the Non-Res UA S-
GW MSC (2 mg/kg) — specifically:

o PB-27-01 (49 mg/kg, 2.5-3 ft bgs)

e PB-27-02 (120 mg/kg, 3-3.5 ft bgs)
o PB-27-02R (2.5 mg/kg, 6-6.5 ft bgs)
o PB-27-03 (36 mg/kg, 3.5-4 ft bgs)

o PB-29-03R (4.6 mg/kg, 6-6.5 ft bgs)
o PB-27-05 (9.5 mg/kg, 3.5-4 ft bgs)
o PB-27-06 (11 mg/kg, 4-4.5 ft bgs)

e PB-27-10 (7.2 mg/kg, 3.5-4 ft bgs)
e PB-29-03 (22 mg/kg, 4.5-5 ft bgs)

o PB-29-07 (2.2 mg/kg, 3-3.5 ft bgs)
e PB-29-12 (12 mg/kg, 3-3.5 ft bgs)

o PB-33-11 (2.6 mg/kg, 4-4.5 ft bgs)

(
(
(
(

The boring locations are shown on Figure 5. Figures 9a and 9b provide an additional illustration of the
spatial distribution of MTBE in surface and subsurface soil, respectively, relative to the applicable MSCs.
Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 9b, the horizontal extent of MTBE in subsurface soil at concentrations greater than
the Non-Res UA S-GW MSC (2 mg/kg) at the Tank Group is delineated. The horizontal extent of
concentrations in subsurface soil greater than the Non-Res UA S-GW MSC identified along the western

115-76 was last sampled in August 2018. S-77P was last sampled in July 2018. S-80 was last sampled in May 2014. S-200 was last
sampled in May 2021.
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side of the Tank Group (i.e., west of PB 33, PB 29, and PB 27) is defined through a combination of, but
not limited to, the following (moving from south to north):

e Boring PB-33-16

e Borings PB-33-10 and PB-33-01

o PB 33 containment berm

o PB29 containment wall

e Boring PB 29-01

o PB27 containment wall

e« Boring S-331

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the northern side of the Tank Group (i.e., north of PB 33, PB 29, and PB 27) is defined
through a combination of, but not limited to, the following (moving west to east):

e Boring PB-33-01

o  PB 33 containment wall

e Borings PB-33-02 and PB-33-03

o Borings PB-29-01, PB-29-02, PB-29-05, and PB-29-06

e PB29 containment wall

e Borings PB-29-26 and PB-29-27

e Boring PB-27-18

e PB27 containment wall

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the eastern side of the Tank Group (i.e., east of PB 27, PB 29 and PB 33) is defined
through a combination of, but not limited to, the following (moving north to south):

e Boring PB-27-17

e Boring PB27-4-20151029

e Boring PB-27-07

e PB27 containment wall

e PB29 containment wall

e Boring PB-28-17

e Borings PB-33-07 and PB-33-14

Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the southern side of the Tank Group (i.e., south of PB 33, PB 29, and PB 27) is defined
through a combination of, but not limited to, the following (moving west to east):

e Boring PB-33-16

e« PB 33 containment berm
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e Boring PB-33-12

« Borings PB-29-09, PB-29-04, PB-29-16, PB-29-21, and PB-29-23

e PB 29 containment wall

e Borings PB-27-09 and PB-27-11

e« Boring B27_02272015

The vertical extent of MTBE concentrations in subsurface soil above the Non-Res UA S-GW MSC (2
mg/kg) is delineated, except for one location (i.e., PB-33-11) where concentrations were found to be
greater than the Non-Res UA S-GW MSC (2 mg/kg). At this location, historical dissolved-phase MTBE
groundwater contamination exists as discussed in Section 2.6.2 (see Figure 10-4 of the AOI 1 RIR

[Stantec 2016a]), and adequate groundwater characterization is available in these areas to complete
Site Characterization.

Based upon the historical groundwater data upgradient, within and downgradient of Tank Group 02,
there is no evidence that MTBE in soil identified during Site Assessment and Characterization with
concentrations greater than Non-Res UA S-GW is contributing notably to the pre-existing groundwater
contamination within the Tank Group 02 area. The sources of groundwater contamination appear to be
related to the historically identified LNAPL plumes and other releases detailed in Evergreen’s AOI 1 RIR
and AOI 2 RIR as illustrated on the select figures included in Appendix C.

The nature and extent of MTBE in soil in Tank Group 02 has been adequately characterized to support a
reliable determination as to whether the selected standard is attained or whether remedial action is
warranted.

6.3.5 1,2,4-TMB

As shown on Table 5, 1,2,4-TMB was detected in surface soil in the area at a concentration greater than
the Non-Res UA S-GW MSC (300 mg/kg). The concentrations in surface soil ranged from non-detect to
680 mg/kg. 1,2,4-TMB was also detected in subsurface soil at concentrations greater than the Non-Res
UA S-GW MSC (300 mg/kg). The concentrations in subsurface soil ranged from non-detect to

1,000 mg/kg.

Only one location exhibited 1,2,4-TMB in surface soil at a concentration greater than the Non-Res UA S-
GW MSC (300 mg/kg); specifically, PB-29-08 (680 mg/kg at 1-1.5 feet bgs).

1,2,4-TMB was also detected in subsurface soil at 14 locations greater than the Non-Res UA S-GW MSC
(300 mg/kg). The samples were associated with the following tanks:

e PB 129 (max concentration: 1,000 mg/kg)

o PB 27 (max concentration: 530 mg/kg)

« PB 28 (max concentration: 870 mg/kg)

« PB 29 (max concentration: 540 mg/kg)

« PB 36 (max concentration: 670 mg/kg)

« PB 39 (max concentration: 390 mg/kg)
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These boring locations are shown on Figure 5. Figures 10a and 10b provide additional illustrations of the
spatial distribution of 1,2,4-TMB in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 10a, the horizontal extent of 1,2,4-TMB concentrations in surface soil above the
Non-Res UA S-GW MSC (300 mg/kg) is delineated. Samples collected at five borings (i.e., 5-417,
PB-29-10, PB-29-11, PB-29-20, and PB-29-18) delineate the extent of 1,2,4-TMB concentrations in
surface soil at PB-29-08 to the northwest, south, and west. As discussed in Section 6.2, subsurface soil
only was sampled in several borings installed along the northern containment wall based upon field
screening results (i.e., PB-29-27, PB-29-26, PB-29-02, and PB-29-01). As shown on Figure 10b, the
1,2,4-TMB concentrations observed at these locations were less than the Non-Res UA S-GW MSC

(300 mg/kg) indicating that the surface soil concentrations would likewise be less than the Non-Res UA
S-GW MSC (300 mg/kg). Finally, the extent of 1,2,4-TMB in surface soil at PB-29-08 can also be bounded
by the containment berm.

As shown on Figure 10b, the horizontal extent of 1,2,4-TMB in subsurface soil at concentrations greater
than the Non-Res UA S-GW MSC (300 mg/kg) at the Site is delineated. Concentrations in subsurface soil
above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tanks PB 29, PB 28, PB 27,

PB 36, PB 39, PB 84, and PB 129. The horizontal extent of concentrations in subsurface soil greater than
the Non-Res UA S-GW MSC identified along the western side of the Site (i.e., west of tanks PB 29, PB 36,
and PB 129) is defined through a combination of, but not limited to, the following borings (moving from
south to north):

« PB-128-01
« PB-84-13

o PB-36-06
« PB-29-23

« PB30-N

« P-29-01

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the northern side of the Site (i.e., north of tanks PB 29, PB 28, and PB 27) is defined
through a combination of, but not limited to, the following (moving west to east):

o PB29 containment wall

o Borings PB-29-01, PB-29-02, PB-29-26, and PB-28-02

o PB 28 containment wall

e Boring PB-27-18

e PB27 containment wall

The horizontal extent of concentrations in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the eastern side of the Site (i.e., east of tanks PB 27, PB 39, and PB 129) is defined
through a combination of, but not limited to, the following (moving north to south):

e PB 27 containment wall
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«  Borings PB-27-17, PB-27-07, PB-39-04, PB-39-06, PB-129-09, and PB-129-11

Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the southern side of the Site (i.e., south of tanks PB 36, PB 84, and PB 129) is defined
through a combination of, but not limited to, the following borings (moving west to east):

o PB-36-15 and S-404

« PB-84-17
« PB-84-18
« PB-129-15
o PB-129-07
« PB129-08

The vertical extent of 1,2,4-TMB concentrations in subsurface soil above the Non-Res UA S-GW MSC
(300 mg/kg) is also delineated. During the Site Characterization at each of the exceeding locations, a
deeper sample, collected from 6-6.5 feet bgs, did not exhibit an exceeding concentration of 1,2,4-TMB.
These sampling results demonstrate that 1,2,4-TMB in subsurface soil has not impacted shallow
groundwater in the area of the Site.

The nature and extent of 1,2,4-TMB in soil near the Site has been adequately characterized to support a
reliable determination as to whether the selected standard is attained or whether remedial action is
warranted.

6.3.6 1,3,5-TMB

As shown on Table 5, 1,3,5-TMB was detected in surface soil in the area at a concentration greater than
the Non-Res UA S-GW MSC (93 mg/kg). The concentrations in surface soil ranged from non-detect to
260 mg/kg. 1,3,5-TMB was also detected in subsurface soil at concentrations greater than the Non-Res
UA S-GW MSC (93 mg/kg). The concentrations in subsurface soil ranged from non-detect to 400 mg/kg.

Only one location exhibited 1,3,5-TMB in surface soil at a concentration greater than the Non-Res UA S-
GW MSC (93 mg/kg); specifically, PB-29-08 (260 mg/kg at 1-1.5 feet bgs).

1,3,5-TMB was also detected in subsurface soil at 15 locations greater than the Non-Res UA S-GW MSC
(93 mg/kg). The samples were associated with the following tanks:

e PB 129 (max concentration: 310 mg/kg)

o PB 27 (max concentration: 200 mg/kg)

« PB 28 (max concentration: 400 mg/kg)

o PB 29 (max concentration: 170 mg/kg)

« PB 36 (max concentration: 260 mg/kg)

« PB 39 (max concentration: 98 mg/kg)
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These boring locations are shown on Figure 5. Figures 11a and 11b provide additional illustrations of the
spatial distribution of 1,3,5-TMB in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 11a, the horizontal extent of 1,3,5-TMB concentrations in surface soil above the
Non-Res UA S-GW MSC (93 mg/kg) is delineated. Samples collected at five borings (i.e., S-402, PB-29-10,
PB-29-11, PB-29-20, and PB-29-18) delineate the extent of 1,3,5-TMB concentrations in surface soil at
PB-29-08 to the northwest, south, and west. As discussed in Section 6.2, subsurface soil only was
sampled in several borings installed along the northern containment wall based upon field screening
results (i.e., PB-29-27, PB-29-26, PB-29-02, and PB-29-01). As shown on Figure 11b, the 1,3,5-TMB
concentrations observed at these locations were less than the Non-Res UA S-GW MSC (93 mg/kg)
indicating that the surface soil concentrations would likewise be less than the Non-Res UA S-GW MSC
(93 mg/kg). Finally, the extent of 1,3,5-TMB in surface soil at PB-29-08 can also be bounded by the
containment berm.

As shown on Figure 11b, the horizontal extent of 1,3,5-TMB in subsurface soil at concentrations greater
than the Non-Res UA S-GW MSC (93 mg/kg) at the Site is delineated. Concentrations in subsurface soil
above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tanks PB 29, PB 28, PB 27,

PB 36, PB 39, PB 84, and PB 129. The horizontal extent of concentrations in subsurface soil greater than
the Non-Res UA S-GW MSC identified along the western side of the Site (i.e., west of tanks PB 29, PB 36,
and PB 129) is defined through a combination of, but not limited to, the following (moving from south to
north):

o Borings PB-128-02, S-404, PB-84-17, PB-84-13, PB-36-06, and PB-29-13

e PB 29 containment wall
The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the northern side of the Site (i.e., north of tanks PB 29, PB 28, and PB 27) is defined
through a combination of, but not limited to, the following (moving west to east):

e PB 29 containment wall

o Borings S-402, PB-29-01, PB-29-02, PB-29-26, and PB-28-02

o PB 28 containment wall

o PB27 containment wall

e Boring PB-27-18

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the eastern side of the Site (i.e., east of tanks PB 27, PB 39, and PB 129) is defined
through a combination of, but not limited to, the following (moving north to south):

e PB 27 containment wall
e Borings PB-27-17, PB-27-07, PB-39-04, PB-39-06, S-389D, PB-129-09, and PB-129-11
Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the southern side of the Site (i.e., south of tanks PB 36, PB 84, and PB 129) is defined
through a combination of, but not limited to, the following borings (moving west to east):
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o PB-36-15 and S-404

« PB-84-17
« PB-84-18
« PB-129-15
o PB-129-07
« PB129-08

The vertical extent of 1,3,5-TMB concentrations in subsurface soil above the Non-Res UA S-GW MSC
(93 mg/kg) is also delineated. During the Site Characterization at each of the exceeding locations, a
deeper sample, collected from 6-6.5 feet bgs, did not exhibit an exceeding concentration of 1,3,5-TMB.
These sampling results demonstrate that 1,3,5-TMB in subsurface soil has not impacted shallow
groundwater in the area of the Site.

The nature and extent of 1,3,5-TMB in on-site soil has been adequately characterized to support a
reliable determination as to whether the selected standard is attained or whether remedial action is
warranted.

6.3.7 Toluene

As shown on Table 5, toluene was not detected in surface soil in the area at concentrations greater than
the Non-Res UA S-GW MSC (100 mg/kg). Toluene was detected in subsurface soil at concentrations
greater than the Non-Res UA S-GW MSC (100 mg/kg). The concentrations in subsurface soil ranged from
non-detect to 2,000 mg/kg.

Toluene was also detected in subsurface soil at 15 locations greater than the Non-Res UA S-GW MSC
(100 mg/kg). The samples were associated with the following tanks:

e PB 129 (max concentration: 250 mg/kg)

o PB 27 (max concentration: 370 mg/kg)

o PB 28 (max concentration: 2000 mg/kg)

o PB 29 (max concentration: 540 mg/kg)

« PB 33 (max concentration: 180 mg/kg)

o PB 36 (max concentration: 180 mg/kg)

o PB 39 (max concentration: 350 mg/kg)

These boring locations are shown on Figure 5. Figures 12a and 12b provide additional illustrations of the

spatial distribution of toluene in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 12b, the horizontal extent of toluene in subsurface soil at concentrations greater
than the Non-Res UA S-GW MSC (100 mg/kg) at the Site is delineated. Concentrations in subsurface soil
above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tanks PB 33, PB 29, PB 28,

PB 27, PB 36, PB 39, and PB 129. The horizontal extent of concentrations in subsurface soil greater than
the Non-Res UA S-GW MSC identified along the western side of the Site (i.e., west of tanks PB 33, PB 36,
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and PB 129) is defined through a combination of, but not limited to, the following (moving from south to
north):

e Borings PB-129-05 and PB-36-06

e PB 36 containment wall

e Boring PB-33-03

e PB 33 containment berm

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the northern side of the Site (i.e., north of tanks PB 33, PB 29, PB 28, and PB 27) is
defined through a combination of, but not limited to, the following (moving west to east):

e BoringS-417

o PB 33 containment berm

e Borings PB-29-01 and PB-29-28

o PB29 containment wall

e Borings PB-29-05 and PB-28-02

o PB 28 containment wall

e Boring PB-27-01

e PB27 containment wall

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC

identified along the eastern side of the Site (i.e., east of tanks PB 27, PB 39, and PB 129) is defined
through a combination of, but not limited to, the following borings (moving north to south):

. PB-27-04

« PB-27-06
« PB-27-11
« PB-39-04
o PB-39-06
« PB-129-09

Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the southern side of the Site (i.e., south of tanks PB 33, PB 36, and PB 129) is defined
through a combination of, but not limited to, the following borings (moving west to east):

o« PB-33-07

o« PB-36-10

e« PB-129-07

The vertical extent of toluene concentrations in subsurface soil above the Non-Res UA S-GW MSC

(100 mg/kg) is also delineated. During the Site Characterization at each of the exceeding locations,
depending on the location, a deeper sample collected either from 6—6.5 or 14-14.5 feet bgs did not
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exhibit an exceeding concentration of toluene. These sampling results demonstrate that toluene in
subsurface soil has not impacted shallow groundwater in the area of the Site.

The nature and extent of toluene in on-site soil has been adequately characterized to support a reliable
determination as to whether the selected standard is attained or whether remedial action is warranted.

6.3.8 Xylenes

As shown on Table 5, xylenes were detected in surface soil in the area at a concentration greater than
the Non-Res UA S-GW MSC (1,000 mg/kg). The concentrations in surface soil ranged from non-detect to
1,550 mg/kg. Xylenes were also detected in subsurface soil at concentrations greater than the Non-Res
UA S-GW MSC (1,000 mg/kg). The concentrations in subsurface soil ranged from non-detect to

3,290 mg/kg.

Only one location exhibited xylenes in surface soil at a concentration greater than the Non-Res UA S-GW
MSC (1,000 mg/kg); specifically, PB-29-08 (1,550 mg/kg at 1-1.5 feet bgs).

Xylenes were also detected in subsurface soil at eight locations greater than the Non-Res UA S-GW MSC
(1,000 mg/kg). The samples were associated with the following tanks:

o PB 129 (max concentration: 1,640 mg/kg)
o PB 27 (max concentration: 1,400 mg/kg)
o PB 28 (max concentration: 3,290 mg/kg)
o PB 29 (max concentration: 1,150 mg/kg)
o PB 36 (max concentration: 1,080 mg/kg)

These boring locations are shown on Figure 5. Figures 13a and 13b provide additional illustrations of the
spatial distribution of xylenes in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 13a, the horizontal extent of xylenes concentrations in surface soil above the
Non-Res UA S-GW MSC (1,000 mg/kg) is delineated. Samples collected at four borings (i.e., PB-29-10,
PB-29-11, PB-29-20, and PB-29-18) delineate the extent of xylenes concentrations in surface soil at
PB-29-08 to the northwest, south, and west. As discussed in Section 6.2, subsurface soil only was
sampled in several borings installed along the northern containment wall based upon field screening
results (i.e., PB-29-27, PB-29-26, PB-29-05, PB-29-02, and PB-29-01). As shown on Figure 13b, the
xylenes (total) concentrations observed at these locations were less than the Non-Res UA S-GW MSC
(1,000 mg/kg) indicating that the surface soil concentrations would likewise be less than the Non-Res UA
S-GW MSC (1,000 mg/kg). Finally, the extent of xylenes in surface soil at PB-29-08 can also be bounded
by the containment berm.

As shown on Figure 13b, the horizontal extent of xylenes in subsurface soil at concentrations greater
than the Non-Res UA S-GW MSC (1,000 mg/kg) at the Site is delineated. Concentrations in subsurface
soil above the Non-Res UA S-GW MSC were identified at (or in the vicinity of) tanks PB 29, PB 28, PB 27,
PB 36, and PB 129. The horizontal extent of concentrations in subsurface soil greater than the Non-Res
UA S-GW MSC identified along the western side of the Site (i.e., west of tanks PB 29, PB 36, and PB 129)
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is defined through a combination of, but not limited to, the following borings (moving from south to
north):

PB-29-01
PB-36-06
PB-129-05
PB-128-03

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the northern side of the Site (i.e., north of tanks PB 29, PB 28, and PB 27) is defined
through a combination of, but not limited to, the following (moving west to east):

PB 29 containment wall
Borings PB-29-01, PB-29-02, PB-29-05, PB-29-26, and PB-28-02
PB 28 containment wall
PB 27 containment wall

Boring PB-27-01

The horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the eastern side of the Site (i.e., east of tanks PB 27, PB 36, and PB 129) is defined
through a combination of, but not limited to, the following borings (moving north to south):

PB-27-04
PB-27-06
PB-36-08
PB-129-09
PB-129-11
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Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res UA S-GW MSC
identified along the southern side of the Site (i.e., south of tanks PB 36 and PB 129) is defined through a
combination of, but not limited to, the following borings (moving west to east):

« PB-36-15

« PB-129-15
o PB-129-07
« PB129-08

The vertical extent of xylenes concentrations in subsurface soil above the Non-Res UA S-GW MSC
(1,000 mg/kg) is also delineated. During the Site Characterization at each of the exceeding locations, a
deeper sample, collected from 6-6.5 feet bgs, did not exhibit an exceeding concentration of xylenes.
These sampling results demonstrate that xylenes in subsurface soil have not impacted shallow
groundwater in the area of the Site.

The nature and extent of xylenes in on-site soil has been adequately characterized to support a reliable
determination as to whether the selected standard is attained or whether remedial action is warranted.

6.3.9  Naphthalene

As shown on Table 5, naphthalene was detected in surface soil in the area at a concentration greater
than the Non-Res MSCs. The concentrations in surface soil ranged from non-detect to 79 mg/kg.
Naphthalene was also detected in subsurface soil at concentrations greater than the non-Res MSCs. The
concentrations in subsurface soil ranged from non-detect to 3,290 mg/kg.

Only one location exhibited naphthalene in surface soil at concentrations greater than the Non-Res Soil
DC MSC for surface soil (66 mg/kg) and Non-Res UA S-GW MSC (25 mg/kg); specifically, PB-29-08
(160 mg/kg at 1-1.5 feet bgs).

Four locations exhibited naphthalene in subsurface soil at concentrations greater than the Non-Res Soil
DC MSC for subsurface soil (77 mg/kg); specifically, PB-27-01 (98 mg/kg at 3—3.5 feet bgs), PB-27-02
(170 mg/kg at 3.5-4 feet bgs), PB-27-05 (93 mg/kg at 3.5—4 feet bgs), and PB-36-07 (87 mg/kg at

4-4.5 feet bgs). Fifteen locations, including the four locations previously mentioned, exhibited
naphthalene in subsurface soil at concentrations greater than only the Non-Res UA S-GW MSC

(25 mg/kg). The samples were associated with the following tanks:

o PB 204 (max concentration: 31 mg/kg)
o PB 27 (max concentration: 170 mg/kg)
« PB 29 (max concentration: 41 mg/kg)
o PB 36 (max concentration: 187 mg/kg)
« PB 39 (max concentration: 40 mg/kg)
« PB 84 (max concentration: 74 mg/kg)
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These boring locations are shown on Figure 5. Figures 14a and 14b provide additional illustrations of the
spatial distribution of naphthalene in surface and subsurface soil, respectively, relative to the applicable
MSCs. Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 14a, the horizontal extent of naphthalene concentrations in surface soil above the
Non-Res MSCs is delineated. Samples collected at five borings (i.e., PB-29-26R, PB-29-18, PB-29-20,
PB-29-11, and PB-29-10) delineate the extent of naphthalene concentrations in surface soil at PB-29-08
to the north, south, east and west. The extent of naphthalene in surface soil at PB-29-08 is also bounded
by the containment berm.

As shown on Figure 14b, the horizontal extent of naphthalene in subsurface soil at concentrations
greater than the Non-Res MSCs at the Site is delineated. Concentrations in subsurface soil above the
Non-Res MSCs were identified at (or in the vicinity of) tanks PB 204, PB 29, PB 27, PB 36, PB 39, and
PB 84. The horizontal extent of concentrations in subsurface soil greater than the Non-Res MSCs
identified along the western side of the Site (i.e., west of tanks PB 204, PB 36, and PB 84) is defined
through a combination of, but not limited to, the following (moving from south to north):

e PB 84 containment berm
e Borings PB-40-01, PB-36-06, PB-204-08, and PB-204-04
The horizontal extent of concentration in subsurface soil greater than the Non-Res MSCs identified along

the northern side of the Site (i.e., north of tanks PB 204, PB 29, and PB 27) is defined through a
combination of, but not limited to, the following (moving west to east):

o Borings PB-204-03 and PB 204-02

e PB29 containment wall

e Borings PB-29-01, PB-29-28, and PB-29-05

e PB27 containment wall

e Borings PB-27-01, PB 27-17, and PB-27-18

The horizontal extent of concentrations in subsurface soil greater than the Non-Res MSCs identified

along the eastern side of the Site (i.e., east of tanks PB 27, PB 39, and PB 84) is defined through a
combination of, but not limited to, the following (moving north to south):

e PB 27 containment wall
« Borings PB-27-04, PB-27-17, PB-27-07, PB-27-12, PB-27-16, PB-39-04, PB-39-06, PB-84-07, and
PB-84-11

Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res MSCs identified
along the southern side of the Site (i.e., south of tanks PB 204, PB 84 and PB 39) is defined through a
combination of, but not limited to, the following borings (moving west to east):

o PB-204-08
o PB-204-10
« PB-204-11
o PB-204-12
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o AOI1_BH14-042 PB-84-15
« PB-38-09
« PB-39-08

The vertical extent of naphthalene concentrations in subsurface soil above the Non-Res MSCs is also
delineated. During the Site Characterization at each of the exceeding locations, a deeper sample,
collected from 6—6.5 feet bgs, did not exhibit an exceeding concentration of naphthalene. These
sampling results demonstrate that naphthalene in subsurface soil has not impacted shallow
groundwater in the area of the Site.

The nature and extent of naphthalene in on-site soil has been adequately characterized to support a
reliable determination as to whether the selected standard is attained or whether remedial action is
warranted.

6.3.10 Lead

As noted by Stantec (2016a), the presence of lead in soil may not be associated with releases from the
on-site ASTs but rather with the occurrence of (presumably smelter) slag and cinders in areas of
anthropogenic fill at the Site. Despite the known presence of historical lead impacts in soil in this area
and the lack of potential lead-containing product storage at the Site, PESRM attempted to delineate the
horizontal and vertical extent of lead in soil at concentrations above the applicable MSCs in the Site
area. This included the installation of borings at the perimeter of the Site and adjacent to the
containment berms. Delineation beyond the extent of the containment berm is not warranted since
releases to soil from the ASTs would have been contained by these berms.

As shown on Table 5, lead was detected in surface soil in the area at concentrations greater than the
Non-Res Soil DC MSC for surface soil (1,000 mg/kg) and Non-Res UA S-GW MSC (450 mg/kg). The
concentrations in surface soil ranged from 4.6 to 2,500 mg/kg. Lead was also detected in subsurface soil
at concentrations greater than the Non-Res UA S-GW MSC (450 mg/kg). The concentrations in
subsurface soil ranged from 2.7 to 3,920 mg/kg.

Lead was detected in surface soil at two locations at concentrations greater than the Non-Res Soil DC
MSC for surface soil (1,000 mg/kg); specifically, PB-27-02R (1,210 mg/kg at 0-0.5 feet bgs) and
PB-29-02R (2,500 mg/kg at 0—0.5 feet bgs). It was also detected in surface soil at three locations greater
than the Non-Res UA S-GW MSC (450 mg/kg); specifically, PB-27-02R (1,210 mg/kg at 0-0.5 feet bgs),
PB-29-02R (2,500 mg/kg at 0—0.5 feet bgs), and PB-34-03R (488 mg/kg at 0-0.5 feet bgs).

In subsurface soil, lead was detected at 20 locations at concentrations greater than the Non-Res UA S-
GW MSC (450 mg/kg). The samples were associated with the following tanks:

o PB 128 (max concentration: 1,980 mg/kg)

e PB 129 (max concentration: 3,920 mg/kg)

o PB 204 (max concentration: 540 mg/kg)

o PB 27 (max concentration: 1,580 mg/kg)

o PB 28 (max concentration: 461 mg/kg)
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o PB 29 (max concentration: 2,110 mg/kg)
o PB 34 (max concentration: 1,330 mg/kg)
« PB 35 (max concentration: 1,520 mg/kg)
o PB 37 (max concentration: 2,740 mg/kg)
« PB 38 (max concentration: 780 mg/kg)

o PB 40 (max concentration: 1,070 mg/kg)

These boring locations are shown on Figure 5. Figures 15a and 15b provide additional illustrations of the
spatial distribution of lead in surface and subsurface soil, respectively, relative to the applicable MSCs.
Tables with the soil analytical results are provided in Appendix G.

As shown on Figure 15a, the horizontal extent of lead concentrations in surface soil above the Non-Res
MSCs is delineated. Samples collected at six borings (i.e., PB-29-28, PB-29-15R, PB-29-10, PB-29-26R,
PB-29-08, and PB-29-26R) delineate the extent of lead concentrations in surface soil at PB-29-02R to the
north, south, east, and west. The horizontal extent of lead in surface soil at PB-29-02R can also be
bounded by the containment berm. Samples collected at five borings (i.e., PB-29-26R, PB-29-08 and
PB-29-18, PB-27-18, PB-27-01R, and S-198) delineate the extent of lead concentrations at PB-27-02R to
the north, south, east, and west. The extent of lead concentrations in surface soil at PB-27-02R can also
be bounded by the concrete containment walls. Samples collected at four borings (i.e., S-391D,
PB-33-17, PB-35-01, and PB-40-12R) delineate the extent of lead concentrations at PB-34-03R to the
north, south, east, and west. The extent of lead concentrations in surface soil at PB-34-03R can also be
bounded by the containment walls and berms.

As shown on Figure 15b, the horizontal extent of lead in subsurface soil at concentrations greater than
the Non-Res MSCs at the Site is delineated. Concentrations in subsurface soil above the Non-Res MSCs
were identified at (or in the vicinity of) tanks PB 204, PB 29, PB 28, PB 27, PB 34, PB 35, PB 37, PB 38,

PB 40, PB 128, and PB 129. The horizontal extent of concentrations in subsurface soil greater than the
Non-Res MSCs identified along the western side of the Site (i.e., west of tanks PB 204, PB 36, and PB 84)
is defined through a combination of, but not limited to, the following (moving from south to north):

o PB 128 containment berm
o Borings S-404 and S-403

o PB40 containment berm
e Boring S-206

o PB 34 containment berm
e« Boring S-391D

e PB 204 containment wall
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The horizontal extent of concentration in subsurface soil greater than the Non-Res MSCs identified along
the northern side of the Site (i.e., north of tanks PB 204, PB 29, PB 28, and PB 27) is defined through a
combination of, but not limited to, the following (moving west to east):

e AOI-2_BH13-52

e BoringS-417

e PB29 containment wall

e Borings PB-29-01, S-402, S-331, and PB-28-19

o PB 28 containment wall

e PB27 containment wall

e Borings PB-27-18 and PB 27-01

The horizontal extent of concentration in subsurface soil greater than the Non-Res MSCs identified along

the eastern side of the Site (i.e., east of tanks PB 27, PB 38, PB 128, and PB 129) is defined through a
combination of, but not limited to, the following borings (moving north to south):

« PB-27-03

« PB-27-05

« PB-38-13

« AOI1_BH14-005
« PB-129-02

« PB-129-04

« PB-129-15

Finally, horizontal extent of concentration in subsurface soil greater than the Non-Res MSCs identified
along the southern side of the Site (i.e., south of tanks PB 34, PB 40, PB 128, PB 129, and PB 38) is
defined through a combination of, but not limited to, the following (moving west to east):

e Borings PB-34-07, S-403, PB-40-13, and PB-40-11

e PB40 containment wall

e Boring PB-128-10

e PB 128 containment berm

e Borings PB-129-15 and PB-129-03

The vertical extent of lead concentrations in subsurface soil above the Non-Res UA S-GW MSC

(450 mg/kg) is also delineated. During the Site Characterization at each of the exceeding locations, a
deeper sample, collected from 6—6.5 or 14-14.5 feet bgs, did not exhibit an exceeding concentration of
lead. These sampling results demonstrate that lead in subsurface soil has not impacted shallow
groundwater in the area of the Site.

The nature and extent of lead in on-site soil has been adequately characterized to support a reliable
determination as to whether the selected standard is attained or whether remedial action is warranted.
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6.4 Quality Assurance and Quality Control

During the Site Assessment/Characterization field activities, approximately one trip blank sample per
day was submitted to the analytical laboratory to evaluate potential cross-contamination during sample
container shipment and storage. Results of the quality assurance and quality control sample analyses
are provided in Appendix G. None of the targeted constituents were detected at concentrations greater
than the laboratory reporting limits. As such, there is no concern associated with laboratory cross-
contamination and/or sampling-related cross-contamination related to the samples collected from the
Site.
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7/ Ecological Screening Evaluation

The following describes the ecological screening evaluation that was performed for the Site. This
evaluation was conducted in accordance with 25 PA Code § 250.311, as specified in 25 PA Code

§ 245.310(28). The regulatory framework for conducting an ecological screening evaluation under the
SHS is outlined in Section 11.B.2(e) and summarized in the Ecological Screening Flow Chart provided in
Figure 11-16 of PADEP’s Land Recycling Program Technical Guidance Manual (2021). The key elements of
the screening procedure are comprised of nine steps.

The initial screening phase of the process consists of Steps 1, 2, and 3, as follows:

o Step 1: Presence of Light Petroleum Product Constituents. This step determines whether the COCs
in surface soil are related only to light petroleum products (i.e., gasoline, jet fuel A, kerosene, and
No. 2 fuel oil/diesel fuel) which have relatively low polycyclic aromatic hydrocarbon content
(ASTM International E1739-95, Standard Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites). If light petroleum product constituents (including benzene, toluene,
ethylbenzene, and xylenes) are the only constituents detected, then the screening process moves to
Step 9 (Final Report: No Further Ecological Evaluation Required). Due to the presence of
constituents other than light petroleum products, the screening process continues to Step 2, below.

« Step 2: Site Size. This step determines the area of exposed and contaminated surface soil that are of
potential ecological concern. The minimum areas are 2 acres of exposed and contaminated surface
soil or 1,000 square feet of contaminated sediment. If the area of a site is smaller than the specified
minimum areas, then the screening process moves to Step 9 (Final Report: No Further Ecological
Evaluation Required). No sediment is present at the Site, but because the area of exposed
contaminated soil encompasses greater than 2 acres, further ecological evaluation is required.

« Step 3: Obvious Pathway Elimination. This step accounts for those sites where features such as
buildings, paving, or other development of a site are sufficiently extensive as to eliminate specific
exposure pathways to ecological receptors. This primarily applies to sites in heavily industrialized or
otherwise developed areas such that habitats or species of concern could not occur onsite or within
a reasonable distance. Any site with features that obviously eliminate exposure pathways will drop
out of the screening process at this point and proceed to Step 9 (Final Report - No Further Ecological
Evaluation Required). Because the Site is in a heavily industrialized area unlikely to contain habitats
or species of concern and because the majority of the site is covered in anthropogenic fill and
asphalt or gravel pavement and does not constitute a habitat for wildlife, no further ecological
evaluation is required.
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8 Conclusion

Terraphase has prepared this Report, on behalf of PESRM, to detail the results of the Site Assessment
and Site Characterization activities and to provide the supporting information demonstrating adequate
horizontal and vertical delineation of soil concentrations greater than applicable MSCs at the Site.

The Site Assessment and Site Characterization activities described in this Report were performed in
accordance with the applicable provisions of Act 32, 25 PA Code Chapter 245 (Subchapter D), and
Terraphase’s Work Plan (2021). The specific ASTs addressed in this Report include:

«  PB3V 37 (PADEP No. 014A) . PB37 (PADEP No. 024A)
« PB 7316 (PADEP No. 071A) . PB38 (PADEP No. 003A)
«  PB 14V 304 (PADEP No. 061A) «  PB39 (PADEP No. 025A)
«  PB89A (PADEP No. 089A) «  PB40 (PADEP No. 026A)
« PB26 (PADEP No. 001A) «  PB42 (PADEP No. 027A)
« PB27 (PADEP No. 019A) «  PB43 (PADEP No. 028A)
«  PB28 (PADEP No. 020A) «  PB83 (PADEP No. 004A)
«  PB29 (PADEP No. 021A) «  PB84 (PADEP No. 029A)
«  PB33 (PADEP No. 002A) «  PB85 (PADEP No. 030A)
«  PB34 (PADEP No. 022A) «  PB 128 (PADEP No. 032A)
«  PB35 (PADEP No. 023A) «  PB 129 (PADEP No. 033A)
. PB36 (PADEP No. 087A) «  PB204 (PADEP No. 041A)

Visual observations of the on-site ASTs revealed no indications of release in the Categories 1 or 2 tanks,
with the exception of PB 83. A petroleum sheen on pooled water and visibly contaminated soil were
observed beneath the northwest tank wall. PB 83 was re-classified as a Category 3 tank and a
Notification of Release was submitted to PADEP on June 10, 2021 (Incident No. No. 56377). The
notification indicated an unknown amount of petroleum distillate was released from the AST. The Site
Assessment outcome category for this AST is “Obvious Contamination — Sample Results Do Not Meet
Action Levels.”

Category 1 tanks showed no signed of release and remain classified as Category 1. The Site Assessment
outcome category for tanks PB 3V 37, PB 7316, PB 14V304, and PB 89A is “No Obvious Contamination —
Sample Results Meet Action Levels.”

Based on the results of soil samples collected during the Site Assessment of Category 2 ASTs and a
comparison to MSCs, no evidence of a release from PB 26 or PB 43 was identified. The Site Assessment
outcome for PB 26 and PB 43 is “No Obvious Contamination — Sample Results Meet Action Levels.”
These tanks remain classified as Category 2.

i’ Page 42



Site Characterization Report — Tank Group 02

Former Philadelphia Energy Solutions Refinery

3144 West Passyunk Avenue, Philadelphia, Pennsylvania
Incident No. 56377

Based on the results of soil samples collected during the Site Assessment of Category 2 ASTs and a
comparison to generic MSCs, potential releases of regulated substances to the environment from tanks
PB 27, PB 28, PB 29, PB 33, PB 34, PB 35, PB 36, PB 37, PB 38, PB 39, PB 40, PB 42, PB 84, PB 85, PB 128,
PB 129, and PB 204 were identified. The Site Assessment outcome category for these ASTs is “No
Obvious Contamination — Sample Results Do Not Meet Action Levels.” Additional notifications of release
were submitted to the PADEP under Incident No. 56377 on July 13 (PB 27, PB 28, PB 29, and PB 33),
August 3 (PB 34, PB 35, PB 40, PB 42, PB 84, PB 128, and PB 129), August 12 (PB 38, PB 39, and PB 85),
August 20 (PB 37), and October 27, 2021 (PB 36 and PB 204). The notifications indicated that unknown
amounts of petroleum-related substances were potentially released in the Site from these specific ASTs.

Site Characterization soil sampling was subsequently performed at the Site resulting in adequate
delineation of the horizontal and vertical extent of COC concentrations greater than applicable MSCs.
Concentrations of COCs can be demonstrated to have attained SHS with the exception of lead and
naphthalene in surface soil and benzene, 1,2-dibromoethane, ethylbenzene, MTBE, 1,2,4-TMB,
1,3,5-TMB, toluene, xylenes, naphthalene, and lead in subsurface soil. As noted by Stantec (2016a), the
presence of lead in soil is not believed to be associated with releases from ASTs at the Site but rather
with the occurrence of (presumably smelter) slag and cinders in areas of anthropogenic fill at the Site.

Additional assessment will be performed in a forthcoming Remedial Action Plan to determine whether
attainment of the SHS has been achieved or whether remedial action to address the concentrations in
soil that are greater than the Non-Res UA S-GW MSCs for lead and naphthalene in surface soil and
benzene, 1,2-dibromoethane, ethylbenzene, MTBE, 1,2,4-TMB, 1,3,5-TMB, toluene, xylenes,
naphthalene, and lead in subsurface soil is warranted. The demonstration of attainment for all other
COCs associated with closure of the Site will be presented in a forthcoming Remedial Action Completion
Report.
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Table 1
Aboveground Storage Tank Details
Philadelphia Energy Systems Refinery and Marketing, Philadelphia, PA

= Storage Tanks
g State Status Remaining Reg./Permit Int. Remedial/
= Regulation Design Capacity Proposed Regulatory Modification Double Diameter Height Liquid GPS Survey Demo App Form Release Incident  Corrective Action
Facility = Number  Tank Number (gal) Primary Product Analyte List* Status Facility ID Date Tank Type Bottom (ft) (ft) (gal) Complete Complete Submitted Notification No. Required
Point Breeze 2 001A PB 26 2,142,000 Ethanol Ethanol R 51-33620 12/31/2021 IFR N 90 51.17 Y Y 1/12/2021
Point Breeze 2 019A PB 27 3,410,400 |Gasoline Components Short List 1,2 R 51-33620 1/15/2021 EFR N 110 48 Y Y 1/15/2021 7/13/2021 56377
Point Breeze 2 020A PB 28 3,414,432 Alkylate Short List 1-5 R 51-33620 1/25/2021 EFR Y, Removed 110 49 Y Y 1/26/2021 7/13/2021 56377
Point Breeze 2 021A PB 29 2,935,800 Heavy Reformate Short List 1-5 R 51-33620 2/9/2021 EFR N 102 49 Y Y 2/9/2021 7/13/2021 56377
Point Breeze 2 002A PB 33 2,935,800 Gasoline Short List 1,2 R 51-33620 5/21/2021 EFR N 102 49 Y Y 6/18/2021 7/13/2021 56377
Point Breeze 2 022A PB 34 3,285,996 Gasoline Short List 1,2 R 51-33620 3/31/2021 EFR Y, Removed 110 47 Y Y 4/21/2021 8/3/2021 56377
Point Breeze 2 023A PB 35 3,410,400 Gasoline Short List 1,2 R 51-33620 3/31/2021 EFR Y, Removed 110 48 Y Y 4/21/2021 8/3/2021 56377
Point Breeze 2 026A PB 40 5,527,200 Gasoline Short List 1,2 R 51-33620 3/29/2021 EFR N 140 48 Y Y 4/20/2021 8/3/2021 56377
Point Breeze 2 032A PB 128 6,447,000 |Gasoline Components Short List 1,2 R 51-33620 3/11/2021 EFR Y, Removed 140 55.75 Y Y 3/11/2021 8/3/2021 56377
Point Breeze 2 033A PB 129 6,447,000 Heavy Reformate Short List 1-5 R 51-33620 3/18/2021 EFR Y, Removed 140 55.2 Y Y 3/18/2021 8/3/2021 56377
Point Breeze 2 041A PB 204 340,200 Recovered QOil Short List 1-6 R 51-33620 9/1/2021 IFR N 40 36 Y Y 9/23/2021 10/27/2021 56377
Point Breeze 2 087A PB 36 3,410,400 |Gasoline Short List 1,2 R 51-33620 9/7/2021 IFR Y, Removed 110 47.5 Y Y 9/23/2021 10/27/2021 56377
Point Breeze 2 024A PB 37 3,200,400 |Gasoline Components Short List 1,2 R 51-33620 6/25/2021 IFR Y, Removed 110 48 Y Y 7/2/2021 8/20/2021 56377
Point Breeze 2 003A PB 38 3,410,400 Gasoline Short List 1,2 R 51-33620 9/3/2021 EFR N 110 48 Y Y 9/23/2021 8/12/2021 56377
Point Breeze 2 025A PB 39 3,410,400 Gasoline Short List 1,2 R 51-33620 6/16/2021 EFR N 110 48 Y Y 6/18/2021 8/12/2021 56377
Point Breeze 2 027A PB 42 2,818,200 #2 Fuel Oil Short List 4 R 51-33620 6/9/2021 Cone Roof N 100 48 Y Y 6/18/2021 8/3/2021 56377
Point Breeze 2 028A PB 43 3,385,200 15MV1, Distillate Short List 4 R 51-33620 6/7/2021 Cone Roof Y, Removed 120 40 Y Y 6/18/2021
Point Breeze 2 004A PB 83 3,288,600 15MV1, Distillate Short List 4 R 51-33620 6/10/2021 Cone Roof Y, Removed 100 56 Y Y 6/18/2021 6/10/2021 56377 Y
Point Breeze 2 029A PB 84 3,288,600 15MV1, Distillate Short List 4 R 51-33620 5/26/2021 Cone Roof Y, Removed 100 56 Y Y 6/18/2021 8/3/2021 56377
Point Breeze 2 030A PB 85 1,806,000 15MV2, Distillate Short List 4 R 51-33620 4/15/2021 Cone Roof Y, Removed 80 48 Y Y 4/22/2021 8/12/2021 56377
Point Breeze 2 071A PB 7316 3,990 Acid, Phosphoric N/A R 51-33620 7/23/2021 Dome Roof N 7.75 11.25 Y 8/26/2021
Point Breeze 2 014A PB 3V 37 1,764 Methanol N/A R 51-33620 7/23/2021 Horiz, Elev N 5 12 Y 8/26/2021
Point Breeze 2 061A PB 14V 304 700 Methanol N/A R 51-33620 8/18/2021 UNK N UNK UNK Y 9/29/2021
Point Breeze 2 089A PB 89A 2500 Sodium Hypochlorite N/A R 51-33620 7/21/2021 UNK N UNK UNK Y 8/26/2021

Abbreviations:
R - Removed
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Table 2
Evergreen Comprehensive List, Constituents of Concern (COC)
Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

Chem
Group Chemical CASRN
VOC |Benzene 71-43-2
VOC |[sec-Butylbenzene 135-98-8
VOC |[tert-Butylbenzene 98-06-6
VOC |Cumene 98-82-8
VOC |Cyclohexane 110-82-7
VOC 1,2-Dibromoethane 106-93-4
VOC |1,2-Dichloroethane 107-06-2
VOC |Ethyl Benzene 100-41-4
VOC |n-Hexane 110-54-3
VOC |Methyl tert-butyl ether 1634-04-4
VOC |Toluene 108-88-3
VOC 1,2,4-Trimethylbenzene 95-63-6
VOC 1,3,5-Trimethylbenzene 108-67-8
VOC |Xylenes (total) 1330-20-7
SVOC [Acenaphthene 83-32-9
SVOC [Anthracene 120-12-7
SVOC [Benzo(a)anthracene 56-55-3
SVOC ([Benzo(a)pyrene 50-32-8
SVOC [Benzo(b)fluoranthene 205-99-2
SVOC ([Benzo(g,h,i)perylene 191-24-2
SVOC ([Benzo(k)fluoranthene 207-08-9
SVOC |1,1-Biphenyl 92-52-4
SVOC [Chrysene 218-01-9
SVOC [Dibenz(a,h)anthracene 53-70-3
SVOC [2,4-Dimethylphenol 105-67-9
SVOC (2,4-Dinitrophenol 51-28-5
SVOC (Fluoranthene 206-44-0
SVOC (Fluorene 86-73-7
SVOC |Indeno(1,2,3-cd)pyrene 193-39-5
SVOC [2-Methylnaphthalene 91-57-6
SVOC ([2-Methylphenol 95-48-7
SVOC [3-Methylphenol 108-39-4
SVOC [4-Methylphenol 106-44-5
SVOC ([Naphthalene 91-20-3
SVOC [4-Nitrophenol 100-02-7
SVOC ([Phenanthrene 85-01-8
SVOC ([Phenol 108-95-2
SVOC [bis(2-Ethylhexyl)phthalate 117-81-7
SVOC [Diethylphthalate 84-66-2
SVOC [Di-n-butylphthalate 84-74-2
SVOC [Pyrene 129-00-0
SVOC [Pyridine 110-86-1
SVOC [1-Benzazine 91-22-5
INORG |Cobalt 7440-48-4
INORG |Lead 7439-92-1
INORG |Nickel 7440-02-0
INORG |Vanadium 7440-62-2
INORG |Zinc 7440-66-6




Table 3

Soil Screening Summary
Tank Group 02 (Historical)
Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

PADEP MSCs
Ratio of Max
Non-Res Direct Ratio of Max Non-Res Direct Ratio of Max Non-Res Detect to
Contact MSC for Detect to Contact MSC for Detect to Used Aquifer Non-Res
E E Min Mean Max Surface Soil Non-Res Direct | Subsurface Soil | Non-Res Direct (TDS < 2500) Used Aquifer
Chem —:’ § Detected Detected Detected (0-2 ft) Contact MSC for (2-15 ft) Contact MSC for | Soil-to-GW MSC (TDS < 2500)
Matrix Group Chemical CASRN & a (mg/kg) (mg/kg) (mg/kg) (mg/kg) Surface Soil (mg/kg) Subsurface Soil (mg/kg) Soil-to-GW MSC
Surface Soil VOC  |Benzene 71-43-2 49 34| 0.00053 0.21 1.2 280 0.0044 0.5 2.5
Surface Soil VOC [Cumene 98-82-8 48 24 0.002 1.5 18 10000 0.0018 2500 0.007
Surface Soil VOC  |Ethyl Benzene 100-41-4 49 25( 0.0053 4.7 72 880 0.082 70 1.03
Surface Soil VOC [Methyl tert-butyl ether 1634-04-4 40 9| 0.0007 0.17 1.3 8500 0.00015 2 0.65
Surface Soil VOC  [Toluene 108-88-3 49 32| 0.00018 0.21 1.4 10000 0.00014 100 0.0
Surface Soil VOC 1,2,4-Trimethylbenzene 95-63-6 39 26| 0.00045 48 900 4700 0.19 300 3.0
Surface Soil VOC  [1,3,5-Trimethylbenzene 108-67-8 39 22| 0.0036 22 360 4700 0.076 93 3.9
Surface Soil VOC  [Xylenes (total) 1330-20-7 47 33| 0.00031 20 460 7900 0.058 1000 0.46
Surface Soil SVOC |Anthracene 120-12-7 27 23| 0.0051 0.32 1.6 190000 0.0000084 350 0.0046
Surface Soil SVOC |Benzo(a)anthracene 56-55-3 27 23| 0.0037 0.61 3.2 130 0.025 340 0.0094
Surface Soil SVOC |Benzo(a)pyrene 50-32-8 27 23 0.0052 0.6 3.3 91 0.036 46 0.072
Surface Soil SVOC |Benzo(b)fluoranthene 205-99-2 27 24| 0.0081 0.91 6.7 76 0.088 170 0.039
Surface Soil SVOC  |Benzo(g,h,i)perylene 191-24-2 27 21 0.0031 0.34 1.3 190000 0.0000068 180 0.0072
Surface Soil SVOC |Chrysene 218-01-9 27 24| 0.0064 0.68 3.6 760 0.0047 230 0.016
Surface Soil SVOC  |Fluorene 86-73-7 27 22| 0.0053 0.61 3.3 130000 0.000025 3800 0.000870
Surface Soil SVOC |Indeno(1,2,3-cd)pyrene 193-39-5 2 1 0.86 0.86 0.86 76 0.011 18000 0.000048
Surface Soil SVOC |Naphthalene 91-20-3 48 39| 0.0026 2.4 33 66 0.5 25 1.3
Surface Soil SVOC |Phenanthrene 85-01-8 27 24| 0.0078 1.3 6.9 190000 0.000036 10000 0.00069
Surface Soil SVOC  |Pyrene 129-00-0 27 24 0.012 1.3 7.1 96000 0.000074 2200 0.0032
Surface Soil INORG |Arsenic 7440-38-2 1 1 0.55 0.55 0.55 61 0.009 29 0.019
Surface Soil INORG _[Barium 7440-39-3 1 1 4 4 4 190000 0.000021 8200 0.00049
Surface Soil INORG |Cadmium 7440-43-9 1 1 0.2 0.2 0.2 1600 0.00013 38 0.0053
Surface Soil INORG [Chromium (total) 7440-47-3 1 1 2.1 2.1 2.1
Surface Soil INORG |Copper 7440-50-8 1 1 16 16 16 100000 0.00016 43000 0.00038
Surface Soil INORG |Lead 7439-92-1 44 44 2 600 6700 1000 6.7 450 15
Surface Soil INORG [Mercury 7439-97-6 2 2 0.011 1.5 3 510 0.0059 10 0.3
Surface Soil INORG _|Nickel 7440-02-0 1 1 1.6 1.6 1.6 64000 0.000025 650 0.0025
Surface Soil INORG |Zinc 7440-66-6 1 1 27 27 27 190000 0.00014 12000 0.0022
Subsurface Soil VOC  [Benzene 71-43-2 68 40| 0.0004 1.1 5.8 330 0.018 0.5 12
Subsurface Soil VOC [Cumene 98-82-8 67 55 0.003 3.2 19 10000 0.0019 2500 0.0076
Subsurface Soil VOC  |Ethyl Benzene 100-41-4 68 44 0.002 8.8 110 1000 0.11 70 1.6
Subsurface Soil VOC [Methyl tert-butyl ether 1634-04-4 58 15| 0.0009 0.36 2.1 9800 0.00021 2 1.1
Subsurface Soil VOC  [Toluene 108-88-3 68 36 0.002 2.6 35 10000 0.0035 100 0.35
Subsurface Soil VOC 1,2,4-Trimethylbenzene 95-63-6 58 44| 0.0019 45 490 5400 0.09 300 1.6
Subsurface Soil VOC 1,3,5-Trimethylbenzene 108-67-8 58 37 0.001 23 250 5400 0.046 93 2.6
Subsurface Soil VOC |Xylenes (total) 1330-20-7 66 48 0.005 45 630 9100 0.069 1000 0.63
Subsurface Soil SVOC |Anthracene 120-12-7 42 29| 0.0062 0.4 5.8 190000 0.000031 350 0.017
Subsurface Soil SVOC |Benzo(a)anthracene 56-55-3 42 33| 0.0014 0.15 1.8 190000 0.0000095 340 0.0053
Subsurface Soil SVOC |Benzo(a)pyrene 50-32-8 42 35| 0.00065 0.13 1.9 190000 0.00001 46 0.041
Subsurface Soil SVOC |Benzo(b)fluoranthene 205-99-2 42 35[ 0.00057 0.2 3 190000 0.000016 170 0.018
Subsurface Soil SVOC |Benzo(g,h,i)perylene 191-24-2 42 28| 0.0013 0.1 0.66 190000 0.0000035 180 0.0037
Subsurface Soil SVOC |Chrysene 218-01-9 42 36|/ 0.0021 0.22 2.2 190000 0.000012 230 0.0096
Subsurface Soil SVOC  |Fluorene 86-73-7 42 38| 0.0056 0.55 5 190000 0.000026 3800 0.0013
Subsurface Soil SVOC |Naphthalene 91-20-3 67 52 0.006 9 140 77 1.8 25 5.6
Subsurface Soil SVOC |Phenanthrene 85-01-8 42 38| 0.0029 1.2 19 190000 0.0001 10000 0.0019
Subsurface Soil SVOC  |Pyrene 129-00-0 42 27| 0.0031 0.78 9.7 190000 0.000051 2200 0.0044
Subsurface Soil INORG _|Arsenic 7440-38-2 1 1 13 13 13 190000 0.000071 29 0.46
Subsurface Soil INORG [Barium 7440-39-3 1 1 95 95 95 190000 0.0005 8200 0.012
Subsurface Soil INORG |Cadmium 7440-43-9 1 1 0.28 0.28 0.28 190000 0.0000015 38 0.0074
Subsurface Soil INORG [Chromium (total) 7440-47-3 1 1 30 30 30
Subsurface Soil INORG _|Copper 7440-50-8 1 1 48 48 48 190000 0.00025 43000 0.0011
Subsurface Soil INORG |Lead 7439-92-1 62 62 3.4 2900 160000 190000 0.84 450 360
Subsurface Soil INORG _|[Mercury 7439-97-6 1 1 0.22 0.22 0.22 190000 0.0000012 10 0.022
Subsurface Soil INORG |Nickel 7440-02-0 1 1 16 16 16 190000 0.000085 650 0.025
Subsurface Soil INORG _|Selenium 7782-49-2 1 1 0.63 0.63 0.63 190000 0.0000033 26 0.024
Subsurface Soil INORG [Zinc 7440-66-6 1 1 140 140 140 190000 0.00072 12000 0.011

Notes:

Only constituents detected are shown.
The MSCs for Benzo(g,h,i)perylene are the values provided by the agency for Pyrene.
The MSCs for Phenanthrene are the values provided by the agency for Pyrene.
The concentrations for the Xylene isomers (m/p and o) were summed before comparing to the MSCs for Xylenes (total).
Ratios of concentration to the MSCs greater than 1 are shaded in bold.
Chem Group - chemical group
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Table 4

COCs Identified in Soil in Proximity to Tank Group 2 ASTs
Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

PB 26 PB 27 PB 28 PB 29 PB 33
None Benzene Benzene Benzene Benzene
Ethyl Benzene Ethyl Benzene Ethyl Benzene Ethyl Benzene
MTBE Toluene MTBE MTBE
Toluene 1,2,4-TMB Toluene Toluene
1,2,4-TMB 1,3,5-TMB 1,2,4-TMB
1,3,5-TMB Xylenes (total) 1,3,5-TMB
Xylenes (total) Lead Xylenes (total)
Naphthalene Naphthalene
Lead Lead
PB 34 PB 35 PB 36 PB 37 PB 38
Benzene Benzene Benzene Benzene Benzene
Lead Lead Ethyl Benzene Lead Lead
Toluene
1,2,4-TMB
1,3,5-TMB
Xylenes (total)
Naphthalene
PB 39 PB 40 PB 42 PB 43 PB 83
Benzene Benzene Benzene None Benzene
Ethyl Benzene Lead
Toluene
1,2,4-TMB
1,3,5-TMB
Naphthalene
PB 84 PB 85 PB 128 PB 129 PB 204
Benzene Benzene Benzene Benzene Benzene
1,2,4-TMB Lead Ethyl Benzene 1,2-Dibromoethane
1,3,5-TMB Toluene Naphthalene
Naphthalene 1,2,4-TMB Lead
1,3,5-TMB

Xylenes (total)
Lead




Table 5
Soil Screening Summary

Tank Group 02 (Site Assessment, Site Characterization)

Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

PADEP MSCs
Ratio of Max
Non-Res Direct Ratio of Max Non-Res Direct Ratio of Max Non-Res Detect to
Contact MSC for Detect to Contact MSC for Detect to Used Aquifer Non-Res
§ E Min Mean Max Surface Soil Non-Res Direct | Subsurface Soil | Non-Res Direct (TDS < 2500) Used Aquifer
Chem —: § Detected Detected Detected (0-2 ft) Contact MSC for (2-15 ft) Contact MSC for | Soil-to-GW MSC (TDS < 2500)
Matrix Group Chemical CASRN g a (mg/kg) (mg/kg) (mg/kg) (mg/kg) Surface Soil (mg/kg) Subsurface Soil (mg/kg) Soil-to-GW MSC
Surface Soil VOC [Benzene 71-43-2 26 15| 0.00033 4.3 24 280 0.086 0.5 48
Surface Soil VOC |Cumene 98-82-8 24 21| 0.00023 3.4 30 10000 0.003 2500 0.012
Surface Soil VOC [Ethyl Benzene 100-41-4 25 19| 0.00019 25 290 880 0.33 70 4.1
Surface Soil VOC [Methyl tert-butyl ether 1634-04-4 25 8| 0.00026 0.44 2 8500 0.00024 2 1
Surface Soil VOC [Toluene 108-88-3 25 12| 0.0015 6.2 65 10000 0.0065 100 0.65
Surface Soil VOC |[1,2,4-Trimethylbenzene 95-63-6 25 19/ 0.00089 61 680 4700 0.14 300 2.3
Surface Soil VOC 1,3,5-Trimethylbenzene 108-67-8 25 18| 0.00021 23 260 4700 0.055 93 2.8
Surface Soil VOC [Xylenes (total) 1330-20-7 13 10| 0.0054 220 1600 7900 0.2 1000 1.6
Surface Soil SVOC |Anthracene 120-12-7 6 6 0.002 0.042 0.2 190000 0.0000011 350 0.00057
Surface Soil SVOC |Benzo(a)anthracene 56-55-3 6 6] 0.0036 0.058 0.25 130 0.0019 340 0.00074
Surface Soil SVOC |Benzo(a)pyrene 50-32-8 6 4] 0.0029 0.015 0.029 91 0.00032 46 0.00063
Surface Soil SVOC |Benzo(b)fluoranthene 205-99-2 6 5 0.004 0.017 0.031 76 0.00041 170 0.00018
Surface Soil SVOC |Benzo(g,h,i)perylene 191-24-2 6 4] 0.0035 0.015 0.027 190000 0.00000014 180 0.00015
Surface Soil SVOC |Chrysene 218-01-9 6 5| 0.0029 0.012 0.018 760 0.000024 230 0.000078
Surface Soil SVOC |Fluorene 86-73-7 6 5| 0.0056 0.17 0.72 130000 0.0000055 3800 0.00019
Surface Soil SVOC |Naphthalene 91-20-3 32 21| 0.0007 6.7 79 66 1.2 25 3.2
Surface Soil SVOC |Phenanthrene 85-01-8 6 6 0.011 0.24 1.2 190000 0.0000063 10000 0.00012
Surface Soil SVOC |Pyrene 129-00-0 6 6| 0.0055 0.11 0.52 96000 0.0000054 2200 0.00024
Surface Soil INORG |Lead 7439-92-1 27 27 4.6 240 2500 1000 2.5 450 5.6
Subsurface Soil VOC [Benzene 71-43-2| 343| 243| 0.00018 6.8 180 330 0.55 0.5 360
Subsurface Soil VOC |Cumene 98-82-8| 311| 266 0.00014 3.7 61 10000 0.0061 2500 0.024
Subsurface Soil VOC [1,2-Dibromoethane 106-93-4| 240 2 0.043 0.062 0.08 4.2 0.019 0.005 16
Subsurface Soil VOC |1,2-Dichloroethane 107-06-2| 239 4| 0.00025 0.046 0.078 98 0.0008 0.5 0.16
Subsurface Soil VOC [Ethyl Benzene 100-41-4| 321| 229/ 0.00014 23 700 1000 0.7 70 10
Subsurface Soil VOC [Methyl tert-butyl ether 1634-04-4] 316 90| 0.00024 3.3 120 9800 0.012 2 60
Subsurface Soil VOC [Toluene 108-88-3| 322| 186/ 0.00049 34 2000 10000 0.2 100 20
Subsurface Soil VOC [1,2,4-Trimethylbenzene 95-63-6/ 319 229( 0.0003 55 1000 5400 0.19 300 3.3
Subsurface Soil VOC [1,3,5-Trimethylbenzene 108-67-8| 319| 203| 0.00021 21 400 5400 0.074 93 4.3
Subsurface Soil VOC [Xylenes (total) 1330-20-7( 244 191 0.00098 130 3300 9100 0.36 1000 3.3
Subsurface Soil SVOC |Anthracene 120-12-7 75 43| 0.00088 0.1 2.7 190000 0.000014 350 0.0077
Subsurface Soil SVOC |Benzo(a)anthracene 56-55-3 75 48[ 0.00082 0.2 4.7 190000 0.000025 340 0.014
Subsurface Soil SVOC |Benzo(a)pyrene 50-32-8 75 29[ 0.0011 0.31 4.2 190000 0.000022 46 0.091
Subsurface Soil SVOC |Benzo(b)fluoranthene 205-99-2 75 35| 0.00081 0.33 4.6 190000 0.000024 170 0.027
Subsurface Soil SVOC |Benzo(g,h,i)perylene 191-24-2 75 30| 0.00069 0.26 3.5 190000 0.000018 180 0.019
Subsurface Soil SVOC |Chrysene 218-01-9 75 43| 0.00061 0.32 9 190000 0.000047 230 0.039
Subsurface Soil SVOC |Fluorene 86-73-7 75 54 0.0011 0.19 2.4 190000 0.000013 3800 0.00063
Subsurface Soil SVOC |Indeno(1,2,3-cd)pyrene 193-39-5 13 11] 0.0012 0.029 0.096 190000 0.00000051 18000 0.0000053
Subsurface Soil SVOC |Naphthalene 91-20-3| 319 240 0.00053 5.8 170 77 2.2 25 6.8
Subsurface Soil SVOC |Phenanthrene 85-01-8 75 60| 0.0011 0.43 12 190000 0.000063 10000 0.0012
Subsurface Soil SVOC |Pyrene 129-00-0 75 55| 0.0008 0.3 9.8 190000 0.000052 2200 0.0045
Subsurface Soil INORG |Lead 7439-92-1| 253| 253 2.7 170 3900 190000 0.021 450 8.7
Notes:
Only constituents detected are shown.
The MSCs for Benzo(g,h,i)perylene are the values provided by the agency for Pyrene.
The MSCs for Phenanthrene are the values provided by the agency for Pyrene.
The concentrations for the Xylene isomers (m/p and o) were summed before comparing to the MSCs for Xylenes (total).
Ratios of concentration to the MSCs greater than 1 are shaded in bold.
Chem Group - chemical group
Page: 1of 1
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Site Characterization Report — Tank Group 02
Former Philadelphia Energy Solutions Refinery
3144 West Passyunk Avenue, Philadelphia, Pennsylvania
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