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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 the attached report entitled, Site Characterization Report — Tank Group 05, Former
Philadelphia Energy Solutions Refinery, 3144 West Passyunk Avenue, Philadelphia, Pennsylvania, dated
December 2022.

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

P iy £y !

I:/P’iﬁ"l.-'nﬂdc"' -C.."'_.-' H .
Alexander J. Sft’?ohl, PG
Senior Staff Geologist

December 23, 2022
Date
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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 05 (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 Code (25 PA Code) Chapter 245 (Subchapter D), and Terraphase’s (2021)
Aboveground Storage Tank Closure Work Plan (Work Plan), which was 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.

Tank Group 05 (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 under the oversight of the PADEP and
the United States Environmental Protection Agency (USEPA) (eFACTS PF No. 778374 and 778376). In its
associated documentation, Evergreen has identified the Tank Group 05 portions of the South Yard as
Areas of Interest (AOI) 3 and AOI 4. 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 Tank Group 05 ASTs. It also demonstrates that adequate characterization has been performed to
evaluate whether remedial action is warranted and indicates whether PESRM will pursue closure under
the Statewide Health Standard (SHS), the Site-Specific Standard (SSS) or a combination of these
standards.

1 Evergreen Resources Management Operations, a series of Evergreen Resources Group, LLC, is managing the legacy
remedial work for Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC (“Evergreen”) and
Sunoco (R&M), LLC. For clarity, Sunoco, Inc. n/k/a ETC Sunoco Holdings LLC, Sunoco, Inc. (R&M) f/k/a Sunoco (R&M),
LLC n/k/a Energy Transfer (R&M), LLC effective 4/19/2021 and Evergreen shall be referred to collectively as
“Evergreen” in this Report.
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Section 2 provides the site setting and includes:
« Adescription of the Site and operational/usage history of the ASTs;
o 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 A summary 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. Section 4 discusses the
tank infrastructure and removal. Sections 5 and 6 discuss the Site Assessment and Site Characterization,
respectively. A summary of the Report and its conclusions are presented in Section 7.
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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 32 acres in size and is located within the Point Breeze South Yard, an area
that is also referred to as AOI 3 and AOI 4 by Evergreen as part of their One Cleanup Program effort. The
Site is located south of Hartranft Street and north of Penrose Avenue, between South 26 Street and
Schuylkill Avenue. Prior to demolition, Tank Group 05 consisted of two separate areas containing tanks
located in the southern portion of the South Yard. 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 pass through the portions of Tank Group 05, and the tank foundations themselves, the area is
not covered by hardscape.

The ASTs addressed in this Report are listed in Table 1. Six other ASTs, not subject to this closure effort,
were previously located within Tank Group 05.

Figure 3 provides a layout of Tank Group 05.

2.1 Operational History/Usage of the Tanks

The Facility operated as a petroleum refinery between 1860 and 2019. The refinery ceased operations in
2019. The demolition and decommissioning of the subject ASTs began in November 2021. Prior to
demolition, the primary products held within these tanks were: 15MV2, Distillate (PB 824, PB 253, and
PB 825), Untreated Distillate (PB 835 and PB 836), Light Cycle Qil (PB 821 and PB 822), Limited Slip
Differential (PB 823), and Vacuum Gas Oil (PB 833). 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 containment 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 15 feet (ft) 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,
silt, and clay which drape over crystalline igneous and metamorphic rocks. In general, the resulting
sediments are approximately 250 ft thick along the Delaware River. These sediments unconformably

2 Tank Group 05 consists of two tank farms referred to by the Facility as the No. 4 and No. 5 Tank Farms.
3 North American Vertical Datum of 1988 (NAVD 88).
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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
phreatic surface of the unconfined aquifer, as a result of their relatively young geologic age and position
along the Schuylkill River (tributaries and creeks). Below the Holocene deposits is a Pleistocene glacial
outwash deposit, 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 Site 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 first
encountered generally at the Facility at a depth approximately 15 to 25 ft below ground surface (bgs)
(Stantec 2017). Appendix A provides select figures from the Remedial Investigation Report, Area of
Interest 3 (AOI 3 RIR; Langan 2017) and Remedial Investigation Report, Area of Interest 4 (AOI 4 RIR;
Stantec 2017) for reference including, Figure 5 from the AOI 3 RIR and Figure 2-8 From the AOI 4 RIR
which provide detailed cross sections 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 ft, although certain Site Characterization borings were advanced to a maximum depth of

15 ft. Anthropogenic fill up to 5 ft thick was observed in soil cores collected from most of the soil borings
installed in Tank Group 05. Soil beneath the fill layer generally consists of brown to brownish red sand,
clay, and silt.

Historically, unconfined aquifer groundwater has been first encountered in Tank Group 05 at a depth of
approximately 15 to 25 ft bgs (Langan 2017). During site characterization activities in the vicinity of PB
253, groundwater was encountered between approximately 12 and 25 ft bgs. Perched groundwater has
also been noted to be present in the anthropogenic fill layers throughout the Facility, causing mounding
and irregular depressions, including in the area east of PB 253. Wet soil at depths shallower than the
phreatic surface of the unconfined aquifer was identified during monitoring well installation east of PB
253 and which Evergreen has attributed to a leaky underground, high-pressure water line, causing a
localized perched condition (Stantec 2017).

Groundwater has historically been interpreted to flow to the south/southeast toward the convergence
of the Delaware and Schuylkill Rivers. Based on Figure 10 of the AOI 3 RIR (Langan 2017) and Figure 5-4
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of the AOI 4 RIR (Stantec 2017) included in Appendix A, unconfined aquifer groundwater flow within
Tank Group 05 appears to be directed toward a groundwater depression along the Tank Group’s
southeastern boundary with Penrose Avenue.

2.5 Known Past Releases to the Environment

The presence of chemicals in soil above applicable medium-specific concentrations (MSCs) in the Tank
Group 05 area 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.

The AOI 3 RIR (Langan 2017) and AOI 4 RIR (Stantec 2017), prepared on behalf of Evergreen, note
historical investigations relating to past releases of petroleum products in the vicinity of Tank Group 05.
In some cases, these releases have resulted in contamination to groundwater (including the
identification of light non-aqueous phase liquid [LNAPL]) that is present or that has migrated to within
the bounds of Tank Group 05. These past releases are summarized in Section 2.6.2.

The AOI 3 and AOI 4 RIR identified four potential historical releases from ASTs in Tank Group 05
(Incident Nos. 45963 [PB 833], 45969 [PB 835], 45961 [PB 823], and 45966 [PB 253]). An additional
release in the vicinity of PB 253 was identified recently during Site Characterization and is not believed
to be associated with PB 253. This release will be addressed under Act 2.

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 Tank Group 05.

2.6.1 Soll

Historical sampling in Tank Group 05 has included surface (0-2 ft bgs) and subsurface (> 2 ft bgs) soil
samples which have been analyzed for specific volatile organic compounds (VOCs), SVOCs, and metals.
As discussed in Section 1.5 of the AOI 3 and AOI 4 RIRs, the list of constituents of concern (COC) which
are included in sampling performed by Evergreen as part of the site-wide approach for the Facility under
the One Cleanup Program, are referred to as the Evergreen Petroleum Short List and 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:

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 £2500) Soil-to-Groundwater Protection MSCs.
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« Lead” has been detected historically in surface soil in the area at concentrations greater than the
Non-residential Soil Direct Contact (Non-Res Soil DC) MSC for surface soil;

o No constituents have been detected historically in subsurface soil in the area at concentrations
greater than the Non-Res Soil DC MSCs for subsurface soil;

« Benzene and lead have been detected historically in surface soil in the area at concentrations
greater than the Non-residential Used Aquifer Soil-to-Groundwater (Non-Res UA S-GW) MSCs; and

« No constituents have been detected historically in subsurface soil in the area at concentrations
greater than the Non-Res UA S-GW MSCs.

Table 3 summarizes additional information for these historical soil sampling results including frequency
of detections, range of detected concentrations, and ratios of the maximum detected concentrations to
the MSCs. Figure 4a and 4b present the spatial distribution of historical 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 258 (benzene) and PB 831 (lead) and currently assessed tank PB
833 (lead). Historical sampling has not identified concentrations of COCs exceeding Non-Res MSCs in
subsurface soil in Tank Group 05.

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
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.

With consideration for the closure of the Tank Group 05 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.

51n 2015 Langan, on behalf of Evergreen, submitted a Human Health Risk Assessment Report to establish a SSS for
lead in soil at the Facility, the Belmont Terminal, and the SPMT Marcus Hook Industrial Complex. The Human Health
Risk Assessment was approved by the PADEP in a letter dated May 6, 2015, establishing a SSS 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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2.6.2 Groundwater

More than 30 groundwater monitoring or recovery wells have been installed within and near Tank
Group 05 as part of historical environmental sampling at the Facility. As discussed in the AOI 3, AOI 4,
and the Site-wide Fate and Transport (Stantec 2022) RIRs, of the comprehensive list of site-related COCs
identified in groundwater, benzene and methyl tert-butyl ether (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. Figure 4c depicts the wells
in Tank Group 05 with identified historical dissolved phase groundwater contamination at
concentrations greater than Non-Res US GW MSCs and/or LNAPL.

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

Figures from the AOI 3 and AOI 4 RIR show the distribution of benzene and other COCs in groundwater
near Tank Group 05. For expediency, copies of Figures 6-1, and 10-1 through 10-7 of the AOI 4 RIR and
Figures 14 and 16 of the AOI 3 RIR are included as Appendix A. Each has been amended to identify the
location of Tank Group 05.

As shown on Figures 10-1 through 10-6 of the AOI 4 RIR, a dissolved-phase contamination plume exists
beneath the eastern portion of Tank Group 05. As presented in Appendix A, 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 Tank Group 05 have decreased since
2004/2005.

As shown on Figure 14 of the AOI 3 RIR, fewer wells are located in the western portion of Tank Group
05. The most recent sampling of these wells has indicated limited areas of dissolved phase groundwater
contamination in the unconfined aquifer and LNAPL.

Since as early as 1995, LNAPL plumes have also been identified at and near Tank Group 05 as shown on
Figure 6-1 of the AOI 4 RIR and Figure 16 of the AOI 3 RIR. LNAPL has consisted of light, middle, and
heavy petroleum distillates.

As part of remedial action, four LNAPL recovery systems have been installed by Evergreen/Sunoco in the
vicinity Tank Group 05. The Penrose System was operated until March 2020 along the southeastern
boundary of Tank Group 05. The system was a total fluids recovery system implemented to extract
impacted groundwater and LNAPL from a series of recovery wells. The system discharged recovered
LNAPL to a holding tank and remediated groundwater to a nearby municipal sewer line.

According to the AOI 4 Remedial Investigation Report Addendum (AOI 4 RIR Addendum; Stantec 2021),
the prevailing flow direction in this area is inferred to be south/southeast across the AOI 4 boundary,
generally following topography. Adjacent to (east of) PB 253, there is a persistent area of groundwater
mounding near well S-233 that is thought to be caused by a leaky underground, high-pressure water
line. Benzene concentrations in these existing wells range from 0.58 to 14.2 mg/L, naphthalene
concentrations range from 0.01 to 0.30 mg/L, and MTBE concentrations range from 0.18 to 5.2 mg/L.
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The S-30, S-36, and RW-2 remediation systems were designed to recover localized LNAPL through
recovery pumps. All three systems were shut down between 2009 and 2010. The S-30 remediation
system was re-activated in 2018 following rehabilitation but was shut down again in September 2021 in
advance of planned demolition activities in the area.

Groundwater contamination in the lower aquifer has been identified in Tank Group 05. Concentrations
of benzene, lead, and MTBE have occasionally been identified above Non-residential MSCs in the lower
aquifer monitoring wells in the vicinity of Tank Group 05.

These historical sampling results have been considered in evaluating Site Assessment and Site
Characterization data for Tank Group 05.
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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 Tank Group 05 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 Tank Group 05 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 Tank Group 05 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.

Vapor intrusion is not considered in the evaluation of Site Characterization at this time®. As part of its
redevelopment planning, PESRM plans to assess potential vapor intrusion exposure in areas where
occupied buildings are planned. This future 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. Pending the results of this forthcoming vapor intrusion evaluation,
PESRM may elect to manage this exposure pathway through the Site-Specific Standard (SSS) via pathway
elimination.

The unconfined aquifer is not used for a municipal or nearby communal potable water supply and future
potable use of the unconfined aquifer is not reasonably expected, as documented by Evergreen (Stantec
2021 AOI 9 Second Remedial Investigation Report Addendum and Evergreen 2021 Public Involvement
Remedial Investigation Report Response Letter to PADEP).

3.2 Selected Standard

PESRM has chosen to select the non-residential SHS to attain closure for COCs identified in soil and
groundwater in Tank Group 05, as required by 25 PA Code §245.303(d) to overcome the presumption of
liability under Act 32.

® As requested by PADEP, this Report identifies soil sampling locations where COC concentrations are greater than
PADEP generic default soil vapor intrusion screening levels for nonresidential exposure.
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4 Tank Infrastructure and Removal

In accordance with the Work Plan, Northstar Contracting Group, Inc. and its subcontractors, JD2
Environmental, Inc. and AST Construction, Inc. (ACI) — PADEP-certified Aboveground Field Constructed
Storage Tank System Removal contractors, 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 AST; and (5) removal of ancillary equipment and piping.

The demolition of the following ASTs began in November 2021 and was completed in April 2022:

o PB 824 (PADEP No. 009A) o PB 823 (PADEP No. 047A)

PB 835 (PADEP No. 010A)

PB 821 (PADEP No. 045A)

PB 825 (PADEP No. 048A)
PB 833 (PADEP No. 051A)
PB 836 (PADEP No. 052A)

(
(
PB 253 (PADEP No. 042A)
(
(

e PB822 (PADEP No. 046A)

During the removal, it was determined that PB 824, PB 835, PB 821, PB 823, PB 825, PB 833, and PB 836
had double bottoms. PESRM retained ENTACT to remove the double bottoms at the seven tanks.
Removal was completed April 2022, overseen by ACI.

On behalf of PESRM, JD2 Environmental, Inc. and ACI submitted to PADEP the required tank registration
amendments, copies of which are provided as Appendix D.

The Aboveground Storage Tank System Closure Report forms (2630-FM-BECB0514) were submitted to
the PADEP on September 26, 2022, and are included as Appendix E.
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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 TPI
Environmental, LLC (TPI).

As discussed in the Work Plan, when no evidence of a release to the environment was identified during
Tank Group 05 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.
Sampling was conducted during multiple mobilizations as the tanks were being demolished and the
ground became available for sampling. The first mobilization was on December 7, 2021, and the last
mobilization was completed on July 7, 2022, after the removal of double bottoms.

In total, 158 soil borings were installed and 164 soil samples were collected during the Site Assessment.
Figures 5a and 5b show 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 ft 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 at a depth of 3.0-
3.5 ft bgs consistent with the Confirmatory Sampling Protocol detailed in PADEP’s (2017) Closure
Requirements for Aboveground Storage Tank Systems. The sampling intervals selected were targeted
towards the interval indicating the greatest likelihood of contamination based upon field screening and
visual observations. Where no evidence of contamination was observed, soil from 3-3.5 ft bgs was
sampled as proposed. The approach is consistent with PADEP guidance as their language requires
sampling “at least one foot below underground product piping, two feet below product dispensers,
remote fills or containment structures and aboveground product lines for ASTs, and three feet below the
tank.” 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 F provides copies of the field notes and boring logs 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 llI-5 of the Land Recycling Program Technical Guidance
Manual [January 2019]). As shown on Table 1, for these nine ASTs, 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.

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

VOCs were analyzed via USEPA Method 8260B. Samples for SVOCs were analyzed via Method 8270C.
Samples for lead were analyzed via USEPA Method 60108B.

Laboratory analytical services were provided by Alpha Analytical, Inc. of Westborough, Massachusetts,
which is a PADEP-certified laboratory. 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

Soil sampling results from the Site Assessment were compared to the following Non-residential MSCs’
to help identify potential releases to the environment from the ASTs and their associated piping:

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

« Non-Res UA S-GW MSCs

7 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 ft bgs, in accordance with PADEP’s (2017) Closure Requirements
for Aboveground Storage Tank Systems. Since only subsurface (> 2 ft 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-residential 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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Figures 5a and 5b identify the Site Assessment sampling locations where COCs were identified at
concentrations greater than the applicable MSCs. The screening evaluation identified two COCs in soil at
concentrations greater than these applicable MSCs (i.e., benzene and naphthalene).

PB 824

None of the Site Assessment soil samples collected in proximity to PB 824 exhibited concentrations
greater than the applicable MSCs.

PB 835

None of the Site Assessment soil samples collected in proximity to PB 835 exhibited concentrations
greater than the applicable MSCs.

PB 253

Two samples (PB-253-01-SS01 and PB-253-02-SS01) collected in proximity to PB 253 and its associated
piping exhibited concentrations greater than one or more applicable MSCs. The COCs identified are
benzene and naphthalene.

PB 821

None of the Site Assessment soil samples collected in proximity to PB 821 exhibited concentrations
greater than the applicable MSCs.

PB 822

None of the Site Assessment soil samples collected in proximity to PB 822 exhibited concentrations
greater than the applicable MSCs.

PB 823

None of the Site Assessment soil samples collected in proximity to PB 823 exhibited concentrations
greater than the applicable MSCs.

PB 825

None of the Site Assessment soil samples collected in proximity to PB 825 exhibited concentrations
greater than the applicable MSCs.

PB 833

None of the Site Assessment soil samples collected in proximity to PB 833 exhibited concentrations
greater than the applicable MSCs.

PB 836

None of the Site Assessment soil samples collected in proximity to PB 836 exhibited concentrations
greater than the applicable MSCs.
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Based upon the results, no evidence of a release from PB 824, PB 835, PB 821, PB 822, PB 823, PB 825,
PB 833, and PB 836 was identified. The Site Assessment outcome for PB 824, PB 835, PB 821, PB 822, PB
823, PB 825, PB 833, and PB 836 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, a potential release of regulated substances to the environment from PB 253 was identified. The
Site Assessment outcome category for this AST is “No Obvious Contamination — Sample Results Do Not

Meet Action Levels”.8

The identification of concentrations in soil above applicable MSCs resulted in notifying PADEP of
potential releases to the environment on January 3, 2022. PADEP assigned the releases in Tank Group 05
to Incident No. 57203. Copies of the notification documents are included in Appendix G.

Table 4 lists the COCs (if any) identified in soil in the vicinity of each tank in Tank Group 05 during Site
Assessment sampling. Appendix H provides the soil analytical results from the Site Assessment. Copies
of the laboratory reports are included as Appendix I.

8 As explained in this Report, additional sampling and investigation conducted during Site Characterization indicated
that these results are not attributed to releases from PB 253.
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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

Based on the results of Site Assessment sampling in Tank Group 05 (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 10 soil borings and the
collection of an additional 39 soil samples. Several samples were collected at shallower (0-0.5 ft bgs) and
deeper soil intervals (e.g., 4-4.5 ft bgs, 4.5-5 ft bgs, 6-6.5 ft bgs, 14-14.5 ft 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. The sampling was completed by Ransom
Consulting, LLC and their subcontractor TPI.

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 (except for where piping traverses through the berms).
Where space existed between locations of identified soil contamination and the berms, horizontal soil
sampling was considered to delineate soil contamination horizontally to within the bermed containment
areas. The Site Assessment sampling methodology included PID field screening of soil during the
installation of the soil borings. This allowed the field team to identify the interval with the greatest
potential VOC concentrations. If samples were collected at a depth greater than 2 ft bgs, it was either
because PID readings were greater than those observed from 0-2 ft bgs, or PID readings indicated no
evidence of VOCs and samples were then collected from 3.0-3.5 ft bgs per PADEP (2017). For these
situations, shallow soil sampling for VOCs was unnecessary. Instead, the Site Characterization
conservatively assumes that the concentrations observed in these subsurface samples also exist at the
surface (i.e., 0-2 ft bgs). This logic is not used where SVOCs or lead was 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 were collected from two zones with one
closer to the assumed unconfined aquifer depth. Historical soil sampling results were also used to help
support Site Characterization decision-making.
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Site Characterization soil sampling was conducted between July 25, 2022, and August 9, 2022. Figures
5a and 5b show the location of each of the Site Characterization soil borings. Appendix F contains copies
of the field notes that describe the soil cores. In addition to soil characterization, a groundwater
monitoring well (TG05-MW-01) was installed in the vicinity of tank PB 253. The well was installed to fully
characterize the extent of contamination identified in the vicinity of the tank. Additional details about
the location and purpose of the well are detailed in Section 6.3.2.

Ransom and their subcontractor TPl installed the well using 4 %-inch hollow-stem auger rotary drilling
methods to 30-feet bgs. The monitoring well was constructed with 15-feet of 2-inch diameter Schedule
40 PVC well screen with 0.010-inch slotted screen. A #1 sand filter pack was installed around the screen
to 2-feet above the screened interval. A #00 fine sand seal was placed above the #1 filter pack and the
remaining annular space was filled with a cement/bentonite grout. The monitoring well was developed
by over pumping the well to remove multiple well volumes from the well with a submersible pump. The
submersible pump was surged up and down along the well screen to loosen sediment from the
formation into the well. Well development continued until the developed water was clear and free of
sediment. The monitoring well was completed on September 26, 2022. All water produced by
development was containerized and treated at the on-site wastewater treatment plant.

Ransom conducted two groundwater sampling events via low-flow groundwater sampling techniques.
The initial event was conducted 2 weeks following well development, on October 12, 2022 and the
second event was conducted approximately 1 month later, on November 16, 2022.

Prior to groundwater sample collection, Ransom collected groundwater level and LNAPL thickness
measurements from well TGO5-MW-01 and existing monitoring wells RW-702, RW-703, RW-705, RW-
707, RW-708, RW-710, RW-711, RW-712, RW-713, RW-714, RW-715, RW-716, RW-717, S-124, 5-221, S-
222,S-223, 5-233, 5-235, S-236, S-237, S-239, S-240, S-241, S-245, S-246, S-329, and S-408 using an
electronic oil/water interface probe. The results of the gauging are provided in Table 5. Groundwater
samples were collected from TG05-MW-01 and pre-existing monitoring well S-233. This well was
selected as it represents the nearest existing unconfined monitoring well to the area of PB-253.

The groundwater samples collected from the wells were analyzed for Shortlist 1-5 parameters. Where
collected, LNAPL characterization samples were analyzed for PIANO VOCs (8260B, VOCs by GC/MS),
PAHs/Biomarkers (8270D-SIM), Organic Lead (8270D-SIM), Density (ASTM D1475), and Saturated
Hydrocarbons (8015D by GC-FID).

6.3 Site Characterization Results

Table 6 presents a comparison of the maximum detected COC surface soil and subsurface soil
concentrations across the Site to the applicable MSCs and reflects both Site Assessment and Site
Characterization sampling results. Table 7 presents the groundwater sample results from well TGO5-
MW-01 and compares the concentrations to the Non-Res UA GW MSCs.

With consideration for surface and subsurface soil, a comparison to applicable MSCs indicates the
following:
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Surface Soil

« Non-Res Soil DC Exceedances: none

« Non-Res UA S-GW Exceedances: benzene

Subsurface Soil

« Non-Res Soil DC Exceedances: benzene

o Non-Res UA S-GW Exceedances: benzene and naphthalene
Groundwater

« Non-Res UA GW MSCs Exceedances: benzene, ethyl benzene, toluene, 1,2,4-TMB, MTBE, xylenes,
and naphthalene

The spatial distribution of these compounds in soil and their concentrations relative to MSCs are shown
on Figure 5a and 5b. Figures 6a and 6b show the spatial distribution of benzene relative to its respective
MSCs in surface and subsurface soil, respectively. Figure 7 shows the spatial distribution of naphthalene
relative to its respective MSCs in subsurface soil (naphthalene was not detected in surface soil at
concentrations greater than applicable MSCs). Figure 8 shows the spatial distribution of benzene, ethyl
benzene, MTBE, toluene, 1,2,4-TMB, xylenes, and naphthalene relative to their respective MSCs in
groundwater.

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

6.3.1 Soil Characterization Results

Benzene

As shown on Table 6, benzene was detected in surface soil in the area at a concentration greater than
the Non-Res UA S-GW MSC (0.5 milligrams per kilogram [mg/kg]). The concentrations in surface soil
ranged from non-detect to 2.8 mg/kg. Benzene was also detected in subsurface soil at concentrations
greater than the Non-Res UA S-GW MSC (0.5 mg/kg) at 21 locations and at concentrations greater than
the Non-Res DC MSC (330 mg/kg) at one location. The concentrations in subsurface soil ranged from
non-detect to 360 mg/kg.

These boring locations are shown on Figure 5a and 5b. Figures 6a and 6b provide an additional
illustration 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 H.

Naphthalene

As shown on Table 6, naphthalene was not detected in surface soil in the area at a concentration
greater than the Non-Res UA S-GW MSC (25 mg/kg). Naphthalene was detected in subsurface soil at one
location at a concentration greater than the Non-Res UA S-GW MSC (25 mg/kg). The concentrations in
subsurface soil ranged from non-detect to 48 mg/kg.
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This boring location is shown on Figure 5b. Figure 7 provides an additional illustration of the spatial
distribution of naphthalene in subsurface soil, relative to the applicable MSCs. Tables with the soil
analytical results are provided in Appendix H.

6.3.2 Groundwater Characterization Results

The TGO5-MW-01 well location was targeted towards the location with the highest naphthalene soil
concentration, so selected since the presence of naphthalene could be potentially associated with PB
253 given its former contents (i.e., diesel range distillate). While the benzene concentrations in the PB-
253-01 boring were higher than those observed in PB-253-02, based on multiple lines of evidence (see
Section 6.4), the presence of benzene (and possibly naphthalene) in soil were suspected to not be
associated with PB 253. Also, since groundwater in this general area has been extensively sampled in the
past, PESRM elected to bias the well location closer to PB 253.

Additionally, information presented in Evergreen’s 2021 AOI-4 RIR Addendum indicates that
groundwater mounding near S-233 induces a localized westward gradient toward PB 253. Thus, being
downgradient of the elevated concentrations in soil it can be used to assess the suspected source area
in addition to accomplishing its primary objective of monitoring groundwater conditions proximal to
PB 253.

Ransom gauged 29 monitoring well locations in the vicinity of PB 253 and measured the depth-to-water
and depth-to-product from the top of casing (TOC). The results of the gauging activities are presented in
Table 5. LNAPL-corrected depth-to-water measurements and groundwater elevations are also presented
in Table 5, and the interpreted potentiometric surface is shown in Figure 9. The local groundwater flow
direction in the vicinity of PB 253 is interpreted to be to the west/northwest. Monitoring well S-233 is
interpreted as the local upgradient monitoring well, and TG05-MW-01 is interpreted as a downgradient
well. The groundwater mounding noted by Evergreen was observed in the Ransom gauging results. Also,
during well gauging, measurable LNAPL was confirmed in 9 of the 29 monitoring wells, including TGO5-
MW-01. The measured LNAPL thicknesses are presented in Table 5.

For initial characterization purposes and to allow for a comparison to Evergreen’s historical
observations, samples of the LNAPL were collected for analysis from wells S-235, S-240, and TGO5-MW-
01. The results of this characterization are presented in Appendix H. High concentrations of petroleum-
related chemicals were identified in each of the LNAPL samples collected. According to the narrative
provided by the laboratory, the samples:

“contain a combination of materials eluting in the low to mid weight ranges of the
chromatogram. The first material present appears to be petroleum in nature and resembles
gasoline. The second material present is similar to Fuel Oil #2/Diesel Fuel. In an analysis of
an undegraded product the n-alkanes are typically the dominant constituents, as seen in the
petroleum reference chromatogram. As the product deteriorates, the n-alkanes are
preferentially degraded, leaving behind other constituents such as isoprenoids. The
analytical testing of the sample identified a pattern of isoprenoids. The level of alkanes and
their ratios to the isoprenoids present indicates that the fuel oil has undergone
degradation.”
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Groundwater sampling results are presented in Table 7 and in Figure 9. During the October 2022 event,
benzene, ethyl benzene, MTBE, toluene, 1,2,4-TMB, and naphthalene were identified in TG0O5-MW-01 at
concentrations exceeding their respective Non-Res UA GW MSCs. During the November 2022 event, the
1,2,4-TMB concentration was reported below the MSC. Benzene, ethyl benzene, 1,2,4-TMB, xylenes, and
naphthalene were identified in S-233 at concentrations exceeding their respective Non-Res UA GW
MSCs. During the November 2022 event, the xylenes concentration was reported below the MSC.

6.3.3 Vapor Intrusion

At this time, because there is no current vapor intrusion exposure in this area, and because future
assessment is planned, vapor intrusion exposure in the Tank Group 05 area is not a current or
reasonably expected future exposure scenario and it was not considered in determining the need for
additional Site Characterization sampling. However, at the request of PADEP, soil and groundwater
concentrations have been compared to the PADEP generic SHS vapor intrusion screening levels (VISL) for
soil and groundwater to identify locations where COC concentrations may be of interest with regards to
vapor intrusion exposure.

The comparisons of soil and groundwater sampling results to the generic VISLs are presented in Tables
8a (soil) and 8b (groundwater) and the spatial distribution of locations with concentrations greater than
the VISL are presented in Figure 11a/11b (soil), and 11C (groundwater). For completeness, these tables
and figures include a comparison of historical data collected by Evergreen from soil and groundwater
sampling locations.

6.4 Site Characterization Results Evaluation

PESRM conducted an evaluation of the site characterization soil, groundwater, and LNAPL results
described above prior to additional characterization to delineate contamination. This evaluation was
conducted with the objective of determining the source of the soil contamination, groundwater
contamination, and LNAPL identified proximal to PB 253.

Based on multiple lines of evidence, the contamination does not appear to be associated with releases
from PB 253. According to facility records, PB 253 held diesel range distillate. An MSDS for the distillate
indicates that benzene would not be present in the product in any appreciable amount. The MSDS is
presented in Appendix J. A Facility worker confirmed to PESRM that the tank contained the distillate,
and that benzene would not have been present in the product. Furthermore, elevated concentrations of
both benzene and naphthalene were identified at location PB-253-02 at 4.5-5.0 ft bgs. Naphthalene is a
potential component of diesel range distillate; however, because of their identification in the same soil
sample, it is interpreted that the benzene and naphthalene are likely a result of the same release, which
cannot be attributed to the PB 253 tank system.

Any release that would have occurred from the PB 253 tank system or piping would have been a surficial
release. Therefore, soil contamination identified at depths closer to the surface is likely nearer to the
source area than contamination identified at greater depths. As depicted in Figure 6a, benzene was the
only contaminant identified in surficial soils (0-2 ft bgs) at an elevated concentration (PB-253-19). This
location is outside of the tank containment area, while lower concentrations of contaminants have been
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detected inside of the containment area and directly beneath PB 253 piping. This indicates that the
source of the release is likely unrelated to the PB 253 tank system.

In addition, the highest concentrations of benzene were detected outside of the PB 253 containment
berm, and the concentrations of benzene in soil samples collected during the site characterization effort
increase with distance from PB 253. Soil boring PB-253-20 is the location with the highest detected
concentrations of benzene and has been interpreted to be proximal to the release source area. This
boring is located outside of the PB 253 containment berm, indicating that it is not resultant of a release
from the tank PB 253. This, in combination with the conclusions drawn about the presence of benzene
in the product held within the PB 253 tank and piping, indicate an alternative source for the release.

The results of the LNAPL characterization indicate that the samples from wells TG0O5-MW-01, S-240, and
S-235 are a similar mixture to the LNAPL samples from the area that were characterized historically by
Evergreen (Stantec 2017). Specifically, the LNAPL is a mix of light and middle distillate, as shown on
Table 9, Figure 10, and Figure 6-1 of the AOI 4 RIR.

As shown in Table 5, the greatest LNAPL thickness was measured in monitoring well S-240, which is the
monitoring well located closest to the highest benzene concentrations in soil samples. This is another
indication that the source of contamination in this area is likely outside of the berm and is a release that
cannot be attributed to the PB 253 tank system.

Based upon the MSDS presented in Appendix J the groundwater concentrations at the monitoring wells
sampled during site characterization cannot be entirely related to a release from the PB 253 tank
system. Benzene and toluene are not found in diesel-range distillate in any appreciable quantity but are
two of the contaminants with the highest reported concentrations in groundwater. In addition, MTBE
was detected in TGO5-MW-01 but would not be related to the diesel range-distillate contained within PB
253. This indicates that the source of the groundwater contamination is unlikely to be related to a
release from PB 253.

In addition, historical groundwater sampling in the area indicates contamination is not related to
releases from PB 253. The following table provides a comparison of COC concentrations in well S-233
(April 2010) and the maximum concentrations of COCs identified in groundwater in S-233 and TG05-
MW-01 during the October and November 2022 sampling events:

S-233 S-233 TGO05-MW-01
Parameter

April 2010 Oct/Nov 2022 Oct/Nov 2022
Benzene 3,600 pg/L 9,700 pg/L* 690 pg/L
Ethyl Benzene 3,200 pg/L* 1,400 pg/L 1,300 pg/L
MTBE Not Detected Not Detected 740 pg/L*
Toluene 4,300 pg/L 600 pg/L 7,000 pg/L*
Xylenes 20,000 pg/L* 11,000 pg/L 6,500 pg/L

Notes:

1.1,2,4-TMB and naphthalene were not analyzed during the April 2010 sampling event

2. * - Indicates highest concentration in comparison
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Benzene, which has been determined to not be related to the product contained within the PB 253 tank
system, was detected at the highest concentration in S-233 during the October 2022 event. Similarly,
concentrations of MTBE and toluene, both of which have been determined to not be related to the
product contained within the PB 253 tank system were detected at the highest concentrations in TG05-
MW-01 during the October/November 2022 events. This indicates that additional dissolved phase
groundwater contamination that is not related to the tank system has occurred between 2010 and
2022.

Evergreen’s AOI-4 RIR notes that:

“[d]uring July/August 2016, product-soaked soil was identified at the ground surface around
pipes which are associated with Tank 253 but outside the emergency containment dike,
located north of well S-241. The area around the lines was excavated and product removed
by PES personnel. In addition, there is a product line that is suspected to have leaked which
runs north-south along the access road leading to the Penrose system wells, approximately
bisecting AOI 4. This line is being excavated and replaced in sections by PES.”

While indicating that this historical release was near the PB 253 piping, no suspected leak was identified
in the PB 253 piping. In addition, both ethyl benzene and xylenes were detected at the highest
concentrations during the April 2010 sampling event. These constituents are present in product
contained in PB 253. If a 2016 release had occurred from the PB 253 tank system that had impacted
groundwater, one would expect groundwater concentrations to increase for both compounds. This
further suggests that the contamination identified is not associated with a release from PB 253.

With consideration for the Site Assessment and Site Characterization sampling results, the
contamination observed east of PB 253 does not appear to be associated with a release from PB 253.
Instead, it is likely associated with historical releases which occurred east of PB 253. As a result, the
contamination identified in proximity to PB 253 would not be subject to corrective action under Act 32.

PESRM plans to further investigate, characterize, and address the contamination identified east of PB
253 under Act 2. PESRM plans to submit a Notice of Intent to Remediate under Act 2 for this release in
early 2023.

6.5 Data Quality Assurance, Quality Control, and Usability

While the Site Assessment and Characterization sampling data were not subject to formal data
validation, elements were included to help assess data quality and usability of the results to support the
project objectives. This included the collection of quality assurance/quality control samples, general
quality control checks on the field and laboratory information, and an assessment of the impact of
elevated reporting limits due to sample-specific interferences.

6.5.1 Quality Assurance/Quality Control Samples

During the Site Assessment/Characterization field activities, approximately one trip blank sample per
day and 1 field blank per 10 soil samples 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 H. VOCs and naphthalene were not
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detected in blank samples 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.

Approximately one field duplicate sample per every 20 soil samples was also collected to evaluate the
variance in the sampling/analysis. Relative percent differences (RPDs) for duplicate pairs were calculated
and ranged from 0 to 199 percent with an average of 41 percent. Overall, RPDs <50 percent generally
represent the level of variability. Reasons for a higher RPDs can include sample heterogeneity or
samples with high concentrations. Given that the predominant soil type sampled is anthropogenic fill
some additional variability is expected and reasonable. However, given the variability observed for this
assessment, rather than averaging duplicate pair samples, the higher result from the parent/duplicate of
the pair was used for quantitative assessment.

6.5.2 General Quality Control Checks

General quality control checks were also performed on the field information and laboratory analytical
deliverables. This included checking and reviewing lab logins and completed chains of custody,
confirming that the requested analyte lists were reported, and that the sample nomenclature
conformed to the proposed sampling scope of work. In some cases, multiple analyses were reported by
the laboratory and a general review of elements such as surrogate recoveries, qualifiers, analytical
limits, and laboratory narratives were performed to identify which results would be used for a given
sample. A log of these general checks is provided in Appendix H along with the methodology used to
select between multiple results when provided by the analytical laboratory.
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7 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
characterization has been performed to support a reliable determination regarding the need for
remedial measures with consideration for the selected standard.

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:

«  PB824 (PADEP No. 009A) «  PB823 (PADEP No. 047A)
«  PB 835 (PADEP No. 010A) «  PB825 (PADEP No. 048A)
«  PB253 (PADEP No. 042A) «  PB833 (PADEP No. 051A)
«  PB821 (PADEP No. 045A) . PB836 (PADEP No. 052A)

« PB 822 (PADEP No. 046A)

Visual observations of the ASTs in Tank Group 05 revealed no indications of release. Based upon the
results, no evidence of a release from PB 824, PB 835, PB 821, PB 822, PB 823, PB 825, PB 833, and PB
836 was identified. The Site Assessment outcome for PB 835, PB 821, PB 822, PB 823, PB 824, PB 825, PB
833, and PB 836 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, a potential release of regulated substances to the environment from PB 253 was identified. The
Site Assessment outcome category for this AST is “No Obvious Contamination — Sample Results Do Not
Meet Action Levels”. Notifications of release were submitted to the PADEP on January 3, 2022. PADEP
assigned the release in Tank Group 05 to Incident No. 57203. The notifications indicated that unknown
amounts of petroleum-related substances were potentially released in Tank Group 05 from this specific
AST.

Site Characterization soil sampling was subsequently performed in Tank Group 05. The results of the Site
Characterization indicate that the contamination identified in Tank Group 05 is not related to releases
from PB 253.

Based on the information presented, PESRM has overcome the presumption of liability under Act 32 as
detailed in 25 PA Code §245.303(d). PESRM respectfully requests that Storage Tank Incident No. 57203
be closed. The release identified near PB 253 will be addressed through Act 2. PESRM plans to submit a
Notice of Intent to Remediate under Act 2 for this release in early 2023.
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Table 1
Aboveground Storage Tank Details
Philadelphia Energy Systems Refinery and Marketing, Philadelphia, PA

Int.

= Storage Tanks Remedial/
g State Status Remaining Reg./Permit Corrective
= Regulation Design Capacity Proposed Regulatory Modification Double Diameter Height Liquid GPS Survey Demo App Form Release Incident Action
Facility d 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 5 009A PB 824 5,846,400 15MV2, Distillate Short List 4 R 51-33620 2/2/2022 Cone Roof Y, Removed 144 48 Y Y 2/18/2022

Point Breeze 5 010A PB 835 5,359,200 Distillate, Untreated Short List 3-5 R 51-33620 3/30/2022 IFR Y, Removed 144 48 Y Y 3/30/2022

Point Breeze 5 042A PB 253 2,818,200 15MV2, Distillate Short List 4 R 51-33620 2/2/2022 Cone Roof N 100 48 Y Y 2/18/2022 1/3/2022 57203 No

Point Breeze 5 045A PB 821 5,359,200 Light Cycle Oil Short List 1-5 R 51-33620 1/26/2022 IFR Y, Removed 144 48 Y Y 2/3/2022

Point Breeze 5 046A PB 822 5,359,200 Light Cycle Qil Short List 1-5 R 51-33620 1/31/2022 IFR N 144 48 Y Y 2/3/2022

Point Breeze 5 047A PB 823 5,846,400 [Limited Slip Differential (LSD) Short List 5 R 51-33620 12/3/2021 Cone Roof Y, Removed 144 48 Y Y 12/16/2021

Point Breeze 5 048A PB 825 3,985,632 15MV2, Distillate Short List 4 R 51-33620 2/2/2022 Cone Roof Y, Removed 120 48 Y Y 2/18/2022

Point Breeze 5 051A PB 833 5,817,000 |Vacuum Gas Oil Short List 1-5 R 51-33620 2/2/2022 Cone Roof Y, Removed 150 48 Y Y 2/18/2022

Point Breeze 5 052A PB 836 5,817,000 Distillate, Untreated Short List 3-5 R 51-33620 3/30/2022 IFR Y, Removed 150 48 Y Y 3/30/2022

Abbreviations:

IFR - Internal Floating Roof
N - No

R - Removed

Y -Yes

Printed: 12/15/2022 Page 1of 1 Terraphase Engineering Inc.



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

Terraphase Engineering Inc.
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Table 3

Soil Screening Summary

Tank Group 05 (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 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 H 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 41 8| 0.00034 0.14 0.90 280 0.0032 0.5 1.8
Surface Soil VOC [sec-Butylbenzene 135-98-8 5 2 0.0027 4.9 9.8 10000 0.0010 2300 0.0042
Surface Soil VOC |tert-Butylbenzene 98-06-6 5 1 0.60 0.60 0.60 10000 0.000060 1800 0.00034
Surface Soil VOC Cumene 98-82-8 41 10 0.0085 0.73 5.2 10000 0.00052 2500 0.0021
Surface Soil VOC Cyclohexane 110-82-7 5 1 4.1 4.1 4.1 10000 0.00041 6900 0.00059
Surface Soil VOC Ethyl Benzene 100-41-4 41 9 0.0011 1.6 11 880 0.013 70 0.16
Surface Soil VOC Methyl tert-butyl ether 1634-04-4 27 1| 0.00069 0.00069 0.0007 8500 0.000000081 2 0.00035
Surface Soil VOC [Toluene 108-88-3 41 5[ 0.00069 0.17 0.56 10000 0.000056 100 0.0056
Surface Soil VOC 1,2,4-Trimethylbenzene 95-63-6 21 5[ 0.00032 6.8 34 4700 0.0072 300 0.11
Surface Soil VOC 1,3,5-Trimethylbenzene 108-67-8 21 3 0.0044 3.5 11 4700 0.0022 93 0.11
Surface Soil VOC Xylenes (total) 1330-20-7 29 6 0.00074 2.7 13 7900 0.0017 1000 0.013
Surface Soil SVOC |Acenaphthene 83-32-9 5 1 1.9 1.9 1.9 190000 0.000010 4700 0.00040
Surface Soil SVOC |Anthracene 120-12-7 33 11 0.038 0.65 3.3 190000 0.000017 350 0.009
Surface Soil SVOC |Benzo(a)anthracene 56-55-3 33 11 0.016 0.19 0.65 130 0.0050 340 0.0019
Surface Soil SVOC |Benzo(a)pyrene 50-32-8 33 8 0.016 0.18 0.66 91 0.0072 46 0.014
Surface Soil SVOC |Benzo(b)fluoranthene 205-99-2 33 9 0.021 0.21 0.92 76 0.012 170 0.005
Surface Soil SVOC |Benzo(g,h,i)perylene 191-24-2 33 8 0.019 0.15 0.45 190000 0.0000024 180 0.0025
Surface Soil SVOC |Chrysene 218-01-9 33 12 0.016 0.33 2.3 760 0.0030 230 0.010
Surface Soil SVOC |Fluoranthene 206-44-0 5 1 0.22 0.22 0.22 130000 0.0000017 3200 0.000068
Surface Soil SVOC |Fluorene 86-73-7 33 14 0.028 1.4 7.7 130000 0.000059 3800 0.0020
Surface Soil SVOC |2-Methylnaphthalene 91-57-6 5 1 24 24.0 24 240 0.098 100 0.24
Surface Soil SVOC |Naphthalene 91-20-3 41 15 0.021 1.7 7.4 66 0.11 25 0.30
Surface Soil SVOC |Phenanthrene 85-01-8 33 17 0.026 2.8 20 190000 0.00011 10000 0.0020
Surface Soil SVOC [Pyrene 129-00-0 33 17 0.008 0.42 3.0 96000 0.000031 2200 0.0014
Surface Soil INORG [Cobalt 7440-48-4 5 5 3.8 6.7 9.6 960 0.010 130 0.074
Surface Soil INORG [Lead 7439-92-1 39 39 6.6 420 3100 1000 3.10 450 6.9
Surface Soil INORG [Nickel 7440-02-0 5 5 11 12 14 64000 0.00022 650 0.021
Surface Soil INORG [Vanadium 7440-62-2 5 5 28 31 37 220 0.17 680 0.054
Surface Soil INORG |Zinc 7440-66-6 5 5 32 36 42 190000 0.00022 12000 0.0035
Subsurface Soil VOC Benzene 71-43-2 48 8 0.0014 0.12 0.29 330 0.00086 0.5 0.57
Subsurface Soil VOC sec-Butylbenzene 135-98-8 5 2 0.0027 0.019 0.035 10000 0.0000035 2300 0.000015
Subsurface Soil VOC |tert-Butylbenzene 98-06-6 5 1 0.0013 0.0013 0.0013 10000 0.00000013 1800 0.00000074
Subsurface Soil VOC Cumene 98-82-8 48 21| 0.00023 19 16 10000 0.0016 2500 0.0064
Subsurface Soil VOC Cyclohexane 110-82-7 5 1 0.015 0.015 0.015 10000 0.0000015 6900 0.0000021
Subsurface Soil VOC |Ethyl Benzene 100-41-4 48 13| 0.00054 3.2 22 1000 0.022 70 0.31
Subsurface Soil VOC Methyl tert-butyl ether 1634-04-4 29 1 0.0067 0.007 0.0067 9800 0.00000068 2 0.0034
Subsurface Soil VOC |[Toluene 108-88-3 48 5| 0.00083 0.40 1.5 10000 0.00015 100 0.015
Subsurface Soil VOC 1,2,4-Trimethylbenzene 95-63-6 30 12| 0.00054 7.9 49 5400 0.0091 300 0.16
Subsurface Soil VOC 1,3,5-Trimethylbenzene 108-67-8 30 9 0.0020 3.4 15 5400 0.0029 93 0.17
Subsurface Soil VOC Xylenes (total) 1330-20-7 39 11 0.0019 10 56 9100 0.0062 1000 0.056
Subsurface Soil SVOC |Acenaphthene 83-32-9 5 1 0.17 0.17 0.17 190000 0.00000088 4700 0.000036
Subsurface Soil SVOC |Anthracene 120-12-7 29 5 0.074 0.17 0.40 190000 0.0000021 350 0.0011
Subsurface Soil SVOC |Benzo(a)anthracene 56-55-3 29 2 0.020 0.13 0.24 190000 0.0000013 340 0.00071
Subsurface Soil SVOC |Benzo(a)pyrene 50-32-8 29 1 0.17 0.17 0.17 190000 0.00000092 46 0.0038
Subsurface Soil SVOC |Benzo(b)fluoranthene 205-99-2 29 1 0.22 0.22 0.22 190000 0.0000011 170 0.0013
Subsurface Soil SVOC |Benzo(g,h,i)perylene 191-24-2 29 1 0.10 0.10 0.10 190000 0.00000051 180 0.00053
Subsurface Soil SVOC |Chrysene 218-01-9 29 3 0.020 0.11 0.24 190000 0.0000012 230 0.0010
Subsurface Soil SVOC |Fluorene 86-73-7 29 13 0.036 0.67 3.4 190000 0.000018 3800 0.00089
Subsurface Soil SVOC |2-Methylnaphthalene 91-57-6 5 1 1.5 1.5 1.5 270 0.0056 100 0.015
Subsurface Soil SVOC |Naphthalene 91-20-3 48 17 0.041 2.8 12 77 0.16 25 0.48
Subsurface Soil SVOC |Phenanthrene 85-01-8 29 14 0.030 1.0 4.1 190000 0.000022 10000 0.00041
Subsurface Soil SVOC [Pyrene 129-00-0 29 9 0.042 0.19 0.70 190000 0.0000037 2200 0.00032
Subsurface Soil INORG [Cobalt 7440-48-4 5 5 2.7 7.2 20 190000 0.00010 130 0.15
Subsurface Soil INORG [Lead 7439-92-1 39 39 2.7 11 50 190000 0.00026 450 0.11
Subsurface Soil INORG [Nickel 7440-02-0 5 5 6.4 10 14 190000 0.000074 650 0.022
Subsurface Soil INORG [Vanadium 7440-62-2 5 5 5.9 16 30 190000 0.00016 680 0.044
Subsurface Soil INORG [Zinc 7440-66-6 5 5 21 35 59 190000 0.00031 12000 0.0049

Notes:

Only constituents detected are shown.
The Non-Residential Direct Contact MSC for Soil is the lower of the Non-Residential Direct Contact MSCs for Surface Soil (0-2 ft) and Subsurface Soil (2-15 ft).
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 criteria for Xylenes (total).
Ratios of concentration to the MSCs greater than 1 are shaded in bold.

Chem Group - chemical group; INORG - metals; SVOC - semi-volatile organic compounds; VOC - volatile organic compounds

Page: 1 of 1
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Table 4

COCs Identified in Soil in Proximity to Tank Group 05 ASTs

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

PB 253 PB 821 PB 822
Benzene None None
Naphthalene

PB 823 PB 824 PB 825
None None None

PB 833 PB 835 PB 836
None None None

Terraphase Engineering Inc.
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Table 5

Monitoring Well Gauging Summary

Tank Group 05

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

October 13, 2022
Depth to Water Groundwater
TOC Depth to Product Depth to Water (Corrected) Elevation Total LNAPL Thickness

Location ID (ft) (ft) (ft) (ft) (ft) (ft)
RW-702 20.96 - 20.34 20.34 0.61 -
RW-703 20.62 - 19.99 19.99 0.63 -
RW-705 15.92 - 15.29 15.29 0.63 -
RW-707 16.29 - 15.70 15.70 0.59 -
RW-708 15.49 - 14.88 14.88 0.61 -
RW-710 15.88 - 15.55 15.55 0.33 -
RW-711 15.49 - 14.86 14.86 0.63 -
RW-712 15.56 - 14.98 14.98 0.58 -
RW-713 15.02 - 14.40 14.40 0.62 -
RW-714 15.21 - 14.45 14.45 0.76 -
RW-715 15.37 - 14.78 14.78 0.59 -
RW-716 15.54 - 14.87 14.87 0.67 -
RW-717 15.61 - 14.90 14.90 0.71 -
S-124 23.20 22.52 22.91 22.58 0.62 0.39
S-221 23.00 22.17 23.21 22.34 0.66 1.04
S-222 16.29 - 15.50 15.50 0.79 -
S-223 15.88 - 15.16 15.16 0.72 -
S-233 24.35 20.83 20.88 20.84 3.51 0.05
S-235 23.13 22.41 23.33 22.56 0.57 0.92
S-236 22.97 22.25 23.12 22.39 0.58 0.87
S-237 22.82 22.10 22.89 22.23 0.59 0.79
S-239 15.82 - 15.12 15.12 0.70 -
S-240 23.86 23.10 25.65 23.51 0.35 2.55
S-241 26.08 25.35 27.20 25.65 0.43 1.85
S-245 22.21 - 21.50 21.50 0.71 -
S-246 21.56 - 19.20 19.20 2.36 -
S-329 20.92 - 20.25 20.25 0.67 -
S-408 15.88 - 15.10 15.10 0.78 -
TG05-MW-01 2291 22.22 24.11 22.52 0.39 1.89
Note:

Corrected Depth to Water Levels factor an average LNAPL density of 0.839, where present.




Table 6

Soil Screening Summary

Tank Group 05 (Site Assessment; Site Characterization)

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

PADEP MSCs PADEP Screening Values
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 Ratio of Max
§ g Min Mean Max Surface Soil Non-Res Direct |Subsurface Soil (2| Non-Res Direct (TDS < 2500) Used Aquifer Non-Res Soil Detect to Soil
Chem %‘ § Detected Detected Detected (0-2 ft) Contact MSC for 15 ft) Contact MSC for | Soil-to-GW MSC (TDS < 2500) Vapor Intrusion | Non-Res Vapor
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 (mg/kg) Intrusion
Surface Soil VOC Benzene 71-43-2 17 6| 0.00038 0.57 2.8 280 0.010 0.5 5.6 0.13 22
Surface Soil VOC Cumene 98-82-8 10 2 0.021 0.32 0.62 10000 0.000062 2500 0.00025 2500 0.00025
Surface Soil VOC Ethyl Benzene 100-41-4 10 3 0.0057 0.041 0.10 880 0.00011 70 0.0014 46 0.0022
Surface Soil VOC 1,2,4-Trimethylbenzene 95-63-6 10 3] 0.00034 2.10 6.0 4700 0.0013 300 0.020 35 0.17
Surface Soil VOC 1,3,5-Trimethylbenzene 108-67-8 10 2 0.20 2.60 4.9 4700 0.0010 93 0.053 210 0.023
Surface Soil SVOC [Naphthalene 91-20-3 11 3 0.052 0.21 0.39 66 0.0059 25 0.016 25 0.016
Subsurface Soil VOC Benzene 71-43-2| 182 48| 0.00017 16 360 330 1.1 0.5 720 0.13 2800.00
Subsurface Soil VOC |Cumene 98-82-8 139 55 0.00013 0.46 5.9 10000 0.00059 2500 0.0024 2500 0.0024
Subsurface Soil VOC |Ethyl Benzene 100-41-4| 139 35( 0.00023 0.93 9.4 1000 0.0094 70 0.13 46 0.20
Subsurface Soil VOC [Methyl tert-butyl ether 1634-04-4| 139 8| 0.00022 0.00045 0.00083 9800 0.000000085 2 0.00042 1.4 0.0006
Subsurface Soil VOC Toluene 108-88-3| 139 10| 0.00092 0.19 0.70 10000 0.000070 100 0.0070 44 0.016
Subsurface Soil VOC 1,2,4-Trimethylbenzene 95-63-6] 139 36/ 0.00047 4.9 42 5400 0.0078 300 0.14 35 1.2
Subsurface Soil VOC 1,3,5-Trimethylbenzene 108-67-8 139 35 0.00028 1.6 18 5400 0.0033 93 0.19 210 0.086
Subsurface Soil VOC Xylenes (total) 1330-20-7 50 7 0.0027 1.7 8.7 9100 0.0010 1000 0.0087 990 0.009
Subsurface Soil SVOC [Anthracene 120-12-7( 100 17 0.060 0.38 1.2 190000 0.0000063 350 0.0034
Subsurface Soil SVOC [Benzo(a)anthracene 56-55-3] 100 28 0.023 0.25 2.2 190000 0.000012 340 0.0065
Subsurface Soil SVOC [Benzo(a)pyrene 50-32-8] 100 18 0.050 0.51 3.2 190000 0.000017 46 0.070
Subsurface Soil SVOC [Benzo(b)fluoranthene 205-99-2] 100 23 0.036 0.40 2.9 190000 0.000015 170 0.017
Subsurface Soil SVOC [Benzo(g,h,i)perylene 191-24-2( 100 23 0.024 0.25 2.4 190000 0.000013 180 0.013
Subsurface Soil SVOC [Chrysene 218-01-9f 100 29 0.024 0.30 2.2 190000 0.000012 230 0.010
Subsurface Soil SVOC [Fluorene 86-73-7[ 100 28 0.021 0.58 4.9 190000 0.000026 3800 0.0013
Subsurface Soil SVOC [Naphthalene 91-20-3| 159 42 0.014 2.5 48 77 0.62 25 1.9 25 1.9
Subsurface Soil SVOC [Phenanthrene 85-01-8| 100 36 0.031 1.2 14 190000 0.000074 10000 0.0014
Subsurface Soil SVOC [Pyrene 129-00-0f 100 31 0.018 0.55 7.4 190000 0.000039 2200 0.0034
Subsurface Soil INORG |Lead 7439-92-1 50 50 2.8 28 280 190000 0.0015 450 0.62

Notes:

Only constituents detected are shown.
The Non-Residential Direct Contact MSC for Soil is the lower of the Non-Residential Direct Contact MSCs for Surface Soil (0-2 ft) and Subsurface Soil (2-15 ft).
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 criteria for Xylenes (total).
Ratios of concentration to the MSCs greater than 1 are shaded in bold.

Chem Group - chemical group; INORG - metals; SVOC - semi-volatile organic compounds; VOC - volatile organic compounds
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Table 7

Groundwater Screening Summary
Tank Group 05 (Site Characterization)
Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

PADEP MSCs
Ratio of Max Ratio of Max
Non-Res GW Detect to Non-Res GW Detect to
§ E Min Mean Max Used Aquifer Non-Res GW SHS VI Non-Res GW
Meas —: § Detected Detected Detected (TDS < 2500) Used Aquifer |Screening Value SHS VI
Matrix Chem Group Chemical CASRN | Basis [ £ | & | (mg/L) (mg/L) (mg/L) (mg/L) (TDS < 2500) (mg/L) Screening Value
Groundwater VOC Benzene 71-43-2 T 4 4 0.66 4.8 9.7 0.0050 1940 0.35 28
Groundwater VOC Cumene 98-82-8 T 4 3 0.015 0.040 0.060 3.5 0.02 24 0.0025
Groundwater VOC Ethyl Benzene 100-41-4 T 4 4 1.0 1.2 1.4 0.70 2.0 0.86 1.6
Groundwater VOC Methyl tert-butyl ether 1634-04-4 T 4 2 0.66 0.70 0.74 0.020 37 96 0.0077
Groundwater VOC Toluene 108-88-3 T 4 4 0.46 3.5 7.0 1.0 7 430 0.016
Groundwater VOC 1,2,4-Trimethylbenzene 95-63-6 T 4 4 0.49 0.97 1.5 0.53 2.8 0.75 2
Groundwater VOC 1,3,5-Trimethylbenzene 108-67-8 T 4 4 0.14 0.29 0.44 0.53 0.83 1.2 0.37
Groundwater VOC Xylenes (total) 1330-20-7 T 4 4 5.6 8.2 11 10 1.1 12 0.95
Groundwater SVOC Benzo(a)anthracene 56-55-3 T 4 4] 0.000020 0.000033 0.000040 0.0039 0.010
Groundwater SVOC Benzo(b)fluoranthene 205-99-2 T 4 1| 0.000010 0.000010 0.000010 0.0012 0.0083
Groundwater SVOC Chrysene 218-01-9 T 4 3| 0.000020 0.000023 0.000030 0.0019 0.016
Groundwater SVOC Fluorene 86-73-7 T 4 4| 0.0058 0.008 0.0097 1.9 0.0051
Groundwater SVOC Naphthalene 91-20-3 T 4 4 0.12 0.17 0.21 0.10 2.1 1.3 0.16
Groundwater svocC Phenanthrene 85-01-8 T 4 4| 0.0080 0.013 0.017 1.1 0.015
Groundwater SVOC Pyrene 129-00-0 T 4 4] 0.00016 0.00048 0.00084 0.13 0.0065
Groundwater INORG Lead 7439-92-1 D 4 2| 0.00036 0.00037 0.00038 0.0050 0.077
Notes:

Only chemicals detected in the area are shown.

The MSCs for Phenanthrene are the criteria provided by the agency for Pyrene.

The concentrations for the Xylene isomers (m/p and o) were summed before comparing to the criteria for Xylenes (total).

Ratios of concentration to the MSCs greater than 1 are shaded in bold.

Chem Group - chemical group

Meas Basis - measured basis; T = total, D = dissolved
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Table 8a

Soil VI Screening Summary
Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

Ratio of Max
§ :uc_; Min Mean Max Non-Res Soil Detect to Soil
Chem —: § Detected Detected Detected | Vapor Intrusion | Non-Res Vapor
Matrix Dataset Tank Group Group Chemical CASRN g a (mg/kg) (mg/kg) (mg/kg) (mg/kg) Intrusion

Soil AST Tank Group 05 VOC [Benzene 71-43-2| 199 54 0.00017 15 360 0.13 2800
Soil AST Tank Group 05 VOC |Cumene 98-82-8| 149 57 0.00013 0.46 5.9 2500 0.0024
Soil AST Tank Group 05 VOC [Ethyl Benzene 100-41-4| 149 38 0.00023 0.86 9.40 46 0.20
Soil AST Tank Group 05 VOC [Methyl tert-butyl ether 1634-04-4 149 8| 0.00022 0.00045 0.00083 1.4 0.00059
Soil AST Tank Group 05 VOC [Toluene 108-88-3 149 10| 0.00092 0.19 0.70 44 0.016
Soil AST Tank Group 05 VOC [1,2,4-Trimethylbenzene 95-63-6| 149 39| 0.00034 4.7 42 35 1.2
Soil AST Tank Group 05 VOC [1,3,5-Trimethylbenzene 108-67-8| 149 37 0.00028 1.6 18 210 0.086
Soil AST Tank Group 05 VOC [Xylenes (total) 1330-20-7 50 7| 0.0027 1.7 8.7 990 0.0088
Soil AST Tank Group 05 SVOC |Anthracene 120-12-7| 101 17 0.060 0.38 1.2
Soil AST Tank Group 05 SVOC |Benzo(a)anthracene 56-55-3| 101 28 0.023 0.25 2.2
Soil AST Tank Group 05 SVOC |Benzo(a)pyrene 50-32-8| 101 18 0.050 0.51 3.2
Soil AST Tank Group 05 SVOC |Benzo(b)fluoranthene 205-99-2| 101 23 0.036 0.40 2.9
Soil AST Tank Group 05 SVOC |Benzo(g,h,i)perylene 191-24-2| 101 23 0.024 0.25 2.4
Soil AST Tank Group 05 SVOC |Chrysene 218-01-9] 101 29 0.024 0.30 2.2
Soil AST Tank Group 05 SVOC |Fluorene 86-73-7| 101 28 0.021 0.58 4.9
Soil AST Tank Group 05 SVOC |Naphthalene 91-20-3|] 170 45 0.014 2.3 48 25 1.9
Soil AST Tank Group 05 SVOC |Phenanthrene 85-01-8| 101 36 0.031 1.2 14
Soil AST Tank Group 05 SVOC |Pyrene 129-00-0| 101 31 0.018 0.55 7.4
Soil AST Tank Group 05 INORG |Lead 7439-92-1 50 50 2.8 28 280
SOIL Evergreen Tank Group 05 VOC Benzene 71-43-2 90 16/ 0.00034 0.13 0.90 0.13 6.9
SOIL Evergreen Tank Group 05 VOC [sec-Butylbenzene 135-98-8 10 4| 0.0027 2.50 9.8
SOIL Evergreen Tank Group 05 VOC [tert-Butylbenzene 98-06-6 10 2| 0.0013 0.30 0.60
SOIL Evergreen Tank Group 05 VOC [Cumene 98-82-8 90 31| 0.00023 1.5 16 2500 0.0064
SOIL Evergreen Tank Group 05 VOC |Cyclohexane 110-82-7 10 2 0.015 2.1 4.1 6900 0.00059
SOIL Evergreen Tank Group 05 VOC Ethyl Benzene 100-41-4 90 22| 0.00054 2.5 22 46 0.47
SOIL Evergreen Tank Group 05 VOC [Methyl tert-butyl ether 1634-04-4 57 2| 0.00069 0.0037 0.0067 1.4 0.0048
SOIL Evergreen Tank Group 05 VOC [Toluene 108-88-3 90 10| 0.00069 0.29 1.5 44 0.034
SOIL Evergreen Tank Group 05 VOC |1,2,4-Trimethylbenzene 95-63-6 51 17| 0.00032 7.6 49 35 1.4
SOIL Evergreen Tank Group 05 VOC [1,3,5-Trimethylbenzene 108-67-8 51 12| 0.0020 3.5 15 210 0.073
SOIL Evergreen Tank Group 05 VOC [Xylenes (total) 1330-20-7 69 17| 0.00074 7.5 56 990 0.057
SOIL Evergreen Tank Group 05 SVOC |Acenaphthene 83-32-9 10 2 0.17 1.0 1.9
SOIL Evergreen Tank Group 05 SVOC |Anthracene 120-12-7 63 16 0.038 0.50 3.3
SOIL Evergreen Tank Group 05 SVOC |Benzo(a)anthracene 56-55-3 63 13 0.016 0.18 0.65
SOIL Evergreen Tank Group 05 SVOC |[Benzo(a)pyrene 50-32-8 63 10 0.016 0.20 0.66
SOIL Evergreen Tank Group 05 SVOC |Benzo(b)fluoranthene 205-99-2 63 11 0.021 0.24 0.92
SOIL Evergreen Tank Group 05 SVOC |Benzo(g,h,i)perylene 191-24-2 63 9 0.019 0.14 0.45
SOIL Evergreen Tank Group 05 SVOC |Chrysene 218-01-9 63 15 0.016 0.29 2.3
SOIL Evergreen Tank Group 05 SVOC |Fluoranthene 206-44-0 10 1 0.22 0.22 0.22
SOIL Evergreen Tank Group 05 SVOC |Fluorene 86-73-7 63 27 0.028 1.1 7.7
SOIL Evergreen Tank Group 05 SVOC |2-Methylnaphthalene 91-57-6 10 2 1.5 13 24 1900 0.012
SOIL Evergreen Tank Group 05 SVOC |Naphthalene 91-20-3 90 32 0.021 2.3 12 25 0.48
SOIL Evergreen Tank Group 05 SVOC |Phenanthrene 85-01-8 63 32 0.026 2.0 20
SOIL Evergreen Tank Group 05 SVOC |Pyrene 129-00-0 63 27 0.0075 0.35 3.0
SOIL Evergreen Tank Group 05 INORG |Cobalt 7440-48-4 10 10 2.7 7 20
SOIL Evergreen Tank Group 05 INORG |Lead 7439-92-1 79 79 2.7 220 3100
SOIL Evergreen Tank Group 05 INORG |Nickel 7440-02-0 10 10 6.4 11 14
SOIL Evergreen Tank Group 05 INORG |Vanadium 7440-62-2 10 10 5.9 23 37
SOIL Evergreen Tank Group 05 INORG |[Zinc 7440-66-6 10 10 21 35 59

Notes:

Only constituents detected are shown.

The MSCs for Benzo(g,h,i)perylene are the values provided by the agency for Pyrene.

The criteria 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 criteria for Xylenes (total).

Ratios of concentration to the RBSLs greater than 1 are shaded in bold.
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Table 8b

Groundwater VI Screening Summary

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

Ratio of Max
Non-Res GW Detect to
E E Min Mean Max SHS VI Non-Res GW
Meas %‘ § Detected Detected Detected |Screening Value SHS VI
Matrix Dataset Area Wellzone Chem Group Chemical CASRN Basis | £ | & (mg/L) (mg/L) (mg/L) (mg/L) Screening Value

Groundwater AST Tank Group 05 unconfined VOC Benzene 71-43-2 T 4 4 0.66 4.8 9.7 0.35 28
Groundwater AST Tank Group 05 unconfined VOC Cumene 98-82-8 T 4 3 0.015 0.040 0.060 24 0.0025
Groundwater AST Tank Group 05 unconfined VOC Ethyl Benzene 100-41-4 T 4 4 1.0 1.2 1.4 0.86 1.6
Groundwater AST Tank Group 05 unconfined VOC Methyl tert-butyl ether 1634-04-4 T 4 2 0.66 0.70 0.74 96 0.0077
Groundwater AST Tank Group 05 unconfined VOC Toluene 108-88-3 T 4 4 0.46 3.5 7.0 430 0.016
Groundwater AST Tank Group 05 unconfined VOC 1,2,4-Trimethylbenzene 95-63-6 T 4 4 0.49 0.97 1.5 0.75 2
Groundwater AST Tank Group 05 unconfined VOC 1,3,5-Trimethylbenzene 108-67-8 T 4 4 0.14 0.29 0.44 1.2 0.37
Groundwater AST Tank Group 05 unconfined VOC Xylenes (total) 1330-20-7 T 4 4 5.6 8.2 11 12 0.95
Groundwater AST Tank Group 05 unconfined SVOC Benzo(a)anthracene 56-55-3 T 4 4| 0.000020 0.000033 0.000040
Groundwater AST Tank Group 05 unconfined SVOC Benzo(b)fluoranthene 205-99-2 T 4 1| 0.000010 0.000010 0.000010
Groundwater AST Tank Group 05 unconfined SVOC Chrysene 218-01-9 T 4 3| 0.000020 0.000023 0.000030
Groundwater AST Tank Group 05 unconfined SVOC Fluorene 86-73-7 T 4 4 0.0058 0.0079 0.010
Groundwater AST Tank Group 05 unconfined SVOC Naphthalene 91-20-3 T 4 4 0.12 0.17 0.21 1.3 0.16
Groundwater AST Tank Group 05 unconfined SVOC Phenanthrene 85-01-8 T 4 4 0.0080 0.013 0.017
Groundwater AST Tank Group 05 unconfined SVOC Pyrene 129-00-0 T 4 4| 0.00016 0.00048 0.00084
Groundwater AST Tank Group 05 unconfined INORG Lead 7439-92-1 D 4 2| 0.00036 0.00037 0.00038
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt VOC Cumene 98-82-8 T 3 1| 0.0050 0.0050 0.0050 24 0.00021
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt VOC Xylenes (total) 1330-20-7 T 3 1 0.026 0.026 0.026 12 0.0022
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt SVOC Naphthalene 91-20-3 T 3 1 0.014 0.014 0.014 1.3 0.011
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt SVOC bis(2-Ethylhexyl)phthalate 117-81-7 T 2 1 0.10 0.10 0.10
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt INORG Barium 7440-39-3 D 1 1 0.061 0.061 0.061
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt INORG Cobalt 7440-48-4 D 2 1 0.017 0.017 0.017
Groundwater Evergreen Tank Group 05 7-14 Fine Sand and Silt INORG Vanadium 7440-62-2 D 1 1 0.054 0.054 0.054
Groundwater Evergreen Tank Group 05 lower aquifer VOC 1,1-Dichloroethane 75-34-3 T 1 1| 0.00060 0.00060 0.00060 1.6 0.00038
Groundwater Evergreen Tank Group 05 lower aquifer VOC Ethyl Benzene 100-41-4 T 14 1| 0.00081 0.00081 0.00081 0.86 0.00094
Groundwater Evergreen Tank Group 05 lower aquifer VOC Methyl tert-butyl ether 1634-04-4 T 14 9 0.00038 0.00088 0.0020 96 0.000021
Groundwater Evergreen Tank Group 05 lower aquifer VOC Methylene Chloride 75-09-2 T 1 1| 0.00020 0.00020 0.00020 95 0.0000021
Groundwater Evergreen Tank Group 05 lower aquifer VOC tert Butyl alcohol 75-65-0 T 4 1| 0.0091 0.0091 0.0091
Groundwater Evergreen Tank Group 05 lower aquifer VOC Toluene 108-88-3 T 14 1| 0.0015 0.0015 0.0015 430 0.0000035
Groundwater Evergreen Tank Group 05 lower aquifer VOC 1,2,4-Trimethylbenzene 95-63-6 T 13 1| 0.0017 0.0017 0.0017 0.75 0.0023
Groundwater Evergreen Tank Group 05 lower aquifer VOC Xylenes (total) 1330-20-7 T 14 1| 0.0051 0.0051 0.0051 12 0.00043
Groundwater Evergreen Tank Group 05 lower aquifer SVOC Naphthalene 91-20-3 T 13 1| 0.00017 0.00017 0.00017 1.3 0.00013
Groundwater Evergreen Tank Group 05 lower aquifer INORG Arsenic 7440-38-2 D 6 4 0.0024 0.0043 0.0079
Groundwater Evergreen Tank Group 05 lower aquifer INORG Arsenic 7440-38-2 T 6 5[ 0.0065 0.012 0.015
Groundwater Evergreen Tank Group 05 lower aquifer INORG Cobalt 7440-48-4 D 6 2| 0.0024 0.0027 0.0030
Groundwater Evergreen Tank Group 05 lower aquifer INORG Cobalt 7440-48-4 T 6 6/ 0.0023 0.0028 0.0030
Groundwater Evergreen Tank Group 05 lower aquifer INORG Lead 7439-92-1 D 13 2| 0.00018 0.0015 0.0029
Groundwater Evergreen Tank Group 05 lower aquifer INORG Lead 7439-92-1 T 6 3| 0.00011 0.00018 0.00028
Groundwater Evergreen Tank Group 05 lower aquifer INORG Manganese 7439-96-5 D 6 6 0.23 0.54 0.73
Groundwater Evergreen Tank Group 05 lower aquifer INORG Manganese 7439-96-5 T 6 6 0.24 0.55 0.75
Groundwater Evergreen Tank Group 05 lower aquifer INORG Mercury 7439-97-6 D 3 1| 0.00010 0.00010 0.00010
Groundwater Evergreen Tank Group 05 lower aquifer INORG Mercury 7439-97-6 T 3 1| 0.000033 0.000033 0.000033
Groundwater Evergreen Tank Group 05 unconfined VOC Benzene 71-43-2 T 133| 107| 0.00029 8.2 52 0.35 150
Groundwater Evergreen Tank Group 05 unconfined VOC Butylbenzene 104-51-8 T 2 2| 0.0034 0.0036 0.0038
Groundwater Evergreen Tank Group 05 unconfined VOC sec-Butylbenzene 135-98-8 T 33 8| 0.0025 0.0076 0.020
Groundwater Evergreen Tank Group 05 unconfined VOC Cumene 98-82-8 T 65| 28| 0.0012 0.016 0.070 24 0.0029
Groundwater Evergreen Tank Group 05 unconfined VOC Cyclohexane 110-82-7 T 34| 30| 0.0013 0.31 0.83 53 0.016
Groundwater Evergreen Tank Group 05 unconfined VOC Cyclopentane 287-92-3 T 2 2 0.11 0.12 0.13
Groundwater Evergreen Tank Group 05 unconfined VOC p-Cymene 99-87-6 T 2 2| 0.0030 0.0068 0.011
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2-Dibromoethane 106-93-4 T 65 8| 0.000027 0.00026 0.00064 0.044 0.015
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2-Diethylbenzene 135-01-3 T 2 2| 0.0028 0.0049 0.0070
Groundwater Evergreen Tank Group 05 unconfined VOC 1,3-Dimethyl-2-ethylbenzene 2870-04-4 T 2 2 0.026 0.035 0.044
Groundwater Evergreen Tank Group 05 unconfined VOC 1,4-Dimethyl-2-ethylbenzene 1758-88-9 T 2 2 0.018 0.025 0.031
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2-Dimethyl-4-ethylbenzene 934-80-5 T 2 2 0.027 0.036 0.044
Groundwater Evergreen Tank Group 05 unconfined VOC 1,3-Dimethyl-4-ethylbenzene 874-41-9 T 2 2 0.017 0.025 0.033
Groundwater Evergreen Tank Group 05 unconfined VOC 2,2-Dimethylbutane 75-83-2 T 2 2| 0.0063 0.010 0.014
Groundwater Evergreen Tank Group 05 unconfined VOC 2,3-Dimethyl-butane 79-29-8 T 2 2 0.038 0.28 0.52
Groundwater Evergreen Tank Group 05 unconfined VOC trans-1,2-Dimethylcyclopentane 822-50-4 T 2 2 0.020 0.037 0.053
Groundwater Evergreen Tank Group 05 unconfined VOC 2,3-Dimethylheptane 3074-71-3 T 2 1 0.037 0.037 0.037
Groundwater Evergreen Tank Group 05 unconfined VOC 2,4-Dimethylheptane 2213-23-2 T 2 1 0.022 0.022 0.022
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Table 8b

Groundwater VI Screening Summary

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

Ratio of Max
Non-Res GW Detect to
E E Min Mean Max SHS VI Non-Res GW
Meas %‘ § Detected Detected Detected |Screening Value SHS VI
Matrix Dataset Area Wellzone Chem Group Chemical CASRN Basis | £ | & (mg/L) (mg/L) (mg/L) (mg/L) Screening Value
Groundwater Evergreen Tank Group 05 unconfined VOC 2,5-Dimethylheptane 2216-30-0 T 2 1 0.018 0.018 0.018
Groundwater Evergreen Tank Group 05 unconfined VOC 2,4-Dimethylhexane 589-43-5 T 2 1| 0.0055 0.0055 0.0055
Groundwater Evergreen Tank Group 05 unconfined VOC 2,5-Dimethylhexane 592-13-2 T 2 1| 0.0034 0.0034 0.0034
Groundwater Evergreen Tank Group 05 unconfined VOC 2,3-Dimethylpentane 565-59-3 T 2 1 0.015 0.015 0.015
Groundwater Evergreen Tank Group 05 unconfined VOC 3,3-Dimethylpentane 562-49-2 T 2 1| 0.0015 0.0015 0.0015
Groundwater Evergreen Tank Group 05 unconfined VOC Ethyl Benzene 100-41-4 T 133] 100| 0.00067 0.68 3.2 0.86 3.7
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Ethyl-3-methyl-benzene 620-14-4 T 2 2 0.020 0.047 0.074
Groundwater Evergreen Tank Group 05 unconfined VOC 5-Ethyl-m-xylene 934-74-7 T 2 2 0.020 0.030 0.041
Groundwater Evergreen Tank Group 05 unconfined VOC 3-Ethyl-o-xylene 933-98-2 T 2 2| 0.0058 0.0090 0.012
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Ethylthiophene 872-55-9 T 2 2| 0.0013 0.0018 0.0024
Groundwater Evergreen Tank Group 05 unconfined VOC 4-Ethyltoluene 622-96-8 T 2 2 0.048 0.065 0.082
Groundwater Evergreen Tank Group 05 unconfined VOC Heptane 142-82-5 T 2 2 0.012 0.021 0.030
Groundwater Evergreen Tank Group 05 unconfined VOC Hexane 110-54-3 T 33] 23| 0.0020 0.28 0.98 6.2 0.16
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Hexene 592-41-6 T 2 1| 0.0052 0.0052 0.0052
Groundwater Evergreen Tank Group 05 unconfined VOC cis-2-Hexene 7688-21-3 T 2 2| 0.0032 0.0077 0.012
Groundwater Evergreen Tank Group 05 unconfined VOC trans-2-Hexene 4050-45-7 T 2 2| 0.0015 0.0025 0.0034
Groundwater Evergreen Tank Group 05 unconfined VOC Indane 496-11-7 T 2 2 0.071 0.099 0.13
Groundwater Evergreen Tank Group 05 unconfined VOC Indene 95-13-6 T 2 2 0.013 0.014 0.014
Groundwater Evergreen Tank Group 05 unconfined VOC Isopentane 78-78-4 T 2 2 0.21 0.27 0.33
Groundwater Evergreen Tank Group 05 unconfined VOC Methyl tert-butyl ether 1634-04-4 T 82| 23| 0.00037 1.4 5.2 96 0.054
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Methyl-1-butene 563-46-2 T 2 1 0.014 0.014 0.014
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Methyl-2-ethylbenzene 611-14-3 T 2 2 0.073 0.10 0.12
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Methyl-2-isopropylbenzene 527-84-4 T 2 2| 0.0012 0.0029 0.0047
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Methyl-2-n-propylbenzene 1074-17-5 T 2 2| 0.0082 0.013 0.017
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Methyl-2-pentene 625-27-4 T 2 2 0.014 0.016 0.019
Groundwater Evergreen Tank Group 05 unconfined VOC cis-3-Methyl-2-pentene 922-62-3 T 2 2| 0.0052 0.0071 0.0090
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Methyl-3-isopropylbenzene 535-77-3 T 2 2| 0.0058 0.0099 0.014
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Methyl-3-n-propylbenzene 1074-43-7 T 2 2| 0.0089 0.011 0.012
Groundwater Evergreen Tank Group 05 unconfined VOC 1-Methyl-4-n-Propylbenzene 1074-55-1 T 2 2| 0.0061 0.0090 0.012
Groundwater Evergreen Tank Group 05 unconfined VOC Methylcyclohexane 108-87-2 T 3 3 0.012 0.13 0.25
Groundwater Evergreen Tank Group 05 unconfined VOC Methylcyclopentane 96-37-7 T 2 2 0.18 0.22 0.25
Groundwater Evergreen Tank Group 05 unconfined VOC Methylene Chloride 75-09-2 T 5 1 0.020 0.020 0.020 95 0.00021
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Methylheptane 592-27-8 T 2 2| 0.0022 0.010 0.018
Groundwater Evergreen Tank Group 05 unconfined VOC 3-Methylheptane 589-81-1 T 2 1 0.015 0.015 0.015
Groundwater Evergreen Tank Group 05 unconfined VOC 4-Methylheptane 589-53-7 T 2 1| 0.0044 0.0044 0.0044
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Methylhexane 591-76-4 T 2 1 0.023 0.023 0.023
Groundwater Evergreen Tank Group 05 unconfined VOC 3-methylhexane 589-34-4 T 2 2 0.015 0.022 0.030
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Methyloctane 3221-61-2 T 2 1 0.012 0.012 0.012
Groundwater Evergreen Tank Group 05 unconfined VOC 3-Methyloctane 2216-33-3 T 2 1 0.023 0.023 0.023
Groundwater Evergreen Tank Group 05 unconfined VOC 4-Methyloctane 2216-34-4 T 2 1 0.014 0.014 0.014
Groundwater Evergreen Tank Group 05 unconfined VOC 3-methylpentane 96-14-0 T 2 2 0.058 0.074 0.089
Groundwater Evergreen Tank Group 05 unconfined VOC 2-Methyl-Pentane 107-83-5 T 2 1 0.095 0.10 0.095
Groundwater Evergreen Tank Group 05 unconfined VOC 3-Methylthiophene 616-44-4 T 2 1| 0.0072 0.0072 0.0072
Groundwater Evergreen Tank Group 05 unconfined VOC Octane 111-65-9 T 2 1 0.016 0.016 0.016
Groundwater Evergreen Tank Group 05 unconfined VOC Pentane 109-66-0 T 2 2 0.10 0.31 0.52
Groundwater Evergreen Tank Group 05 unconfined VOC cis-2-Pentene 627-20-3 T 2 2 0.016 0.043 0.069
Groundwater Evergreen Tank Group 05 unconfined VOC trans-2-Pentene 646-04-8 T 2 2 0.033 0.055 0.076
Groundwater Evergreen Tank Group 05 unconfined VOC Pentylbenzene 538-68-1 T 2 1| 0.0028 0.0028 0.0028
Groundwater Evergreen Tank Group 05 unconfined VOC Propylbenzene 103-65-1 T 2 2 0.034 0.035 0.036 52 0.00068
Groundwater Evergreen Tank Group 05 unconfined VOC Styrene 100-42-5 T 3 1| 0.0023 0.0023 0.0023 220 0.000010
Groundwater Evergreen Tank Group 05 unconfined VOC tert Butyl alcohol 75-65-0 T 14 5 0.063 0.17 0.36
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2,3,5-Tetramethylbenzene 527-53-7 T 2 2 0.030 0.036 0.042
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2,3,4-Tetramethylbenzene 488-23-3 T 2 2 0.023 0.029 0.036
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2,4,5-Tetramethylbenzene 95-93-2 T 2 2 0.019 0.022 0.025
Groundwater Evergreen Tank Group 05 unconfined VOC Thiophene 110-02-1 T 2 2| 0.0025 0.017 0.032
Groundwater Evergreen Tank Group 05 unconfined VOC Toluene 108-88-3 T 133| 98| 0.00033 3.5 14 430 0.033
Groundwater Evergreen Tank Group 05 unconfined VOC 1,2,4-Trimethylbenzene 95-63-6 T 63| 49| 0.00028 0.45 1.4 0.75 1.8
Groundwater Evergreen Tank Group 05 unconfined VOC 1,3,5-Trimethylbenzene 108-67-8 T 63| 39| 0.00023 0.18 0.50 1.2 0.42
Groundwater Evergreen Tank Group 05 unconfined VOC 2,3,3-Trimethylpentane 560-21-4 T 2 1| 0.0052 0.0052 0.0052
Groundwater Evergreen Tank Group 05 unconfined VOC 2,3,4-Trimethylpentane 565-75-3 T 2 1| 0.0056 0.0056 0.0056
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Table 8b

Groundwater VI Screening Summary

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

Ratio of Max
Non-Res GW Detect to
E E Min Mean Max SHS VI Non-Res GW
Meas %‘ § Detected Detected Detected |Screening Value SHS VI
Matrix Dataset Area Wellzone Chem Group Chemical CASRN Basis | £ | & (mg/L) (mg/L) (mg/L) (mg/L) Screening Value
Groundwater Evergreen Tank Group 05 unconfined VOC Xylenes (total) 1330-20-7 T 133| 100| 0.0019 4.0 20 12 1.7
Groundwater Evergreen Tank Group 05 unconfined SVOC Acenaphthene 83-32-9 T 31| 30| 0.00013 0.020 0.15
Groundwater Evergreen Tank Group 05 unconfined SVOC Anthracene 120-12-7 T 59| 31| 0.000038 0.0067 0.035
Groundwater Evergreen Tank Group 05 unconfined SVOC Benzo(a)anthracene 56-55-3 T 72| 13| 0.000058 0.00033 0.0016
Groundwater Evergreen Tank Group 05 unconfined SVOC Benzo(a)pyrene 50-32-8 T 72 9[ 0.000060 0.00014 0.00035
Groundwater Evergreen Tank Group 05 unconfined SVOC Benzo(b)fluoranthene 205-99-2 T 72 8| 0.00010 0.00019 0.00043
Groundwater Evergreen Tank Group 05 unconfined SVOC Benzo(g,h,i)perylene 191-24-2 T 59 8| 0.000056 0.00018 0.00046
Groundwater Evergreen Tank Group 05 unconfined SVOC Benzo(k)fluoranthene 207-08-9 T 31 1| 0.00013 0.00013 0.00013
Groundwater Evergreen Tank Group 05 unconfined SVOC 1,1-Biphenyl 92-52-4 T 31 6 0.013 0.071 0.18 0.97 0.19
Groundwater Evergreen Tank Group 05 unconfined SVOC Chrysene 218-01-9 T 74| 14| 0.000048 0.00038 0.0017
Groundwater Evergreen Tank Group 05 unconfined SVOC Dibenz(a,h)anthracene 53-70-3 T 44 1| 0.00013 0.00013 0.00013
Groundwater Evergreen Tank Group 05 unconfined SVOC 2,4-Dimethylphenol 105-67-9 T 31| 13 0.012 0.033 0.0958
Groundwater Evergreen Tank Group 05 unconfined SVOC Fluoranthene 206-44-0 T 31| 16| 0.000067 0.00 0.0065
Groundwater Evergreen Tank Group 05 unconfined SVOC Fluorene 86-73-7 T 61| 49| 0.00010 0.02 0.11
Groundwater Evergreen Tank Group 05 unconfined SVOC Indeno(1,2,3-cd)pyrene 193-39-5 T 44 3| 0.000051 0.0001 0.00019
Groundwater Evergreen Tank Group 05 unconfined SVOC 1-Methylnaphthalene 90-12-0 T 2 2 0.055 0.084 0.11
Groundwater Evergreen Tank Group 05 unconfined SVOC 2-Methylnaphthalene 91-57-6 T 33| 32| 0.00054 0.298 1.8 4.8 0.37
Groundwater Evergreen Tank Group 05 unconfined SVOC 2-Methylphenol 95-48-7 T 31 8 0.010 0.026 0.056
Groundwater Evergreen Tank Group 05 unconfined SVOC 3&4-Methylphenol 65794-96-9 T 31 4 0.010 0.033 0.059
Groundwater Evergreen Tank Group 05 unconfined SVOC Naphthalene 91-20-3 T 63| 46| 0.00015 0.202 1.1 1.3 0.82
Groundwater Evergreen Tank Group 05 unconfined SVOC Phenanthrene 85-01-8 T 61| 51| 0.000080 0.048 0.45
Groundwater Evergreen Tank Group 05 unconfined SVOC Phenol 108-95-2 T 31| 12 0.012 0.027 0.046 84000 0.00000055
Groundwater Evergreen Tank Group 05 unconfined SVOC bis(2-Ethylhexyl)phthalate 117-81-7 T 44| 16| 0.0030 0.028 0.089
Groundwater Evergreen Tank Group 05 unconfined SVOC Di-n-butylphthalate 84-74-2 T 31 2| 0.0053 0.01 0.011
Groundwater Evergreen Tank Group 05 unconfined SVOC Pyrene 129-00-0 T 61| 45| 0.000053 0.0037 0.028
Groundwater Evergreen Tank Group 05 unconfined SVOC Pyridine 110-86-1 T 31 2 0.013 0.0147 0.017
Groundwater Evergreen Tank Group 05 unconfined PSHC Decane 124-18-5 T 2 2| 0.0058 0.007 0.0073
Groundwater Evergreen Tank Group 05 unconfined PSHC Dodecane 112-40-3 T 2 2| 0.0086 0.02 0.025
Groundwater Evergreen Tank Group 05 unconfined PSHC Nonane 111-84-2 T 2 1| 0.0089 0.0089 0.0089
Groundwater Evergreen Tank Group 05 unconfined PSHC Undecane 1120-21-4 T 2 2| 0.0039 0.01 0.0066
Groundwater Evergreen Tank Group 05 unconfined OTHER Benzothiophene 11095-43-5 T 2 2 0.017 0.020 0.024
Groundwater Evergreen Tank Group 05 unconfined OTHER BUTENE, 2-METHYL- 26760-64-5 T 2 2 0.073 0.35 0.62
Groundwater Evergreen Tank Group 05 unconfined OTHER CIS-1,3-DIMETHYLCYCLOPENTANE 2532-58-3 T 2 2| 0.0056 0.009 0.013
Groundwater Evergreen Tank Group 05 unconfined OTHER TRANS-1,3-DIMETHYLCYCLOPENTANE 2453-00-1 T 2 2 0.018 0.0282 0.038
Groundwater Evergreen Tank Group 05 unconfined INORG Arsenic 7440-38-2 D 32| 20| 0.0016 0.0104 0.028
Groundwater Evergreen Tank Group 05 unconfined INORG Arsenic 7440-38-2 T 5 5| 0.0047 0.074 0.18
Groundwater Evergreen Tank Group 05 unconfined INORG Barium 7440-39-3 D 12 12 0.041 0.321 0.97
Groundwater Evergreen Tank Group 05 unconfined INORG Chromium (total) 7440-47-3 D 12 9 0.053 0.3380 0.94
Groundwater Evergreen Tank Group 05 unconfined INORG Chromium Il 16065-83-1 D 9 1| 0.0081 0.0081 0.0081
Groundwater Evergreen Tank Group 05 unconfined INORG Chromium VI 18540-29-9 D 9 1| 0.0049 0.005 0.0049
Groundwater Evergreen Tank Group 05 unconfined INORG Cobalt 7440-48-4 D 44| 21| 0.0021 0.026 0.15
Groundwater Evergreen Tank Group 05 unconfined INORG Copper 7440-50-8 D 9 7| 0.0015 0.00 0.0044
Groundwater Evergreen Tank Group 05 unconfined INORG Copper 7440-50-8 T 5 1 0.14 0.14 0.14
Groundwater Evergreen Tank Group 05 unconfined INORG Lead 7439-92-1 D 71 5| 0.00017 0.001 0.0019
Groundwater Evergreen Tank Group 05 unconfined INORG Lead 7439-92-1 T 18 13| 0.0031 0.059 0.21
Groundwater Evergreen Tank Group 05 unconfined INORG Mercury 7439-97-6 D 9 4 0.00012 0.0001 0.00017
Groundwater Evergreen Tank Group 05 unconfined INORG Nickel 7440-02-0 D 40| 19| 0.0020 0.005 0.015
Groundwater Evergreen Tank Group 05 unconfined INORG Zinc 7440-66-6 D 35 8| 0.0047 0.03 0.071
Groundwater Evergreen Tank Group 05 unconfined INORG Zinc 7440-66-6 T 5 1 0.09 0.09 0.085
Notes:

Only chemicals detected in the area are shown.
The criteria for Benzo(g,h,i)perylene are the criteria provided by the agency for Pyrene.
The criteria for Chromium (total) are the criteria provided by the agency for Chromium VI.

The criteria for 2-Methylnaphthalene are the criteria provided by the agency for Naphthalene.

The criteria for Phenanthrene are the criteria provided by the agency for Pyrene.

The concentrations for the Xylene isomers (m/p and o) were summed before comparing to the criteria for Xylenes (total).
Ratios of concentration to the RBSLs greater than 1 are shaded in bold.

Chem Group - chemical group
Meas Basis - measured basis; T = total, D = dissolved
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Table 9

Summary of Recent LNAPL Gauging and Comparison to Historical Conditions

Tank Group 05 Area
Philadelphia Energy Solutions Refining and Marketing, LLC, Philadelphia, PA

Evergreen PESRM
Most Recent Min Max
LNAPL LNAPL LNAPL LNAPL Less Than
Thickness Most Recent Thickness | Thickness Date Thickness Historically
Location (ft) Date Measured (ft) (ft) Date Range Measured (ft) Notes Observed Max
RW-700 0 07/11/2022 0 11.28 10/21/2010-7/11/2022 10/13/2022 ? Sealed, Inaccessible -
RW-701 0 07/11/2022 0 1.42 10/21/2010-7/11/2022 10/13/2022 ? Sealed, Inaccessible --
RW-702 0 07/11/2022 0 0 10/21/2010-7/11/2022 10/13/2022 0 Yes
RW-703 0 07/11/2022 0.02 1.58 10/21/2010-7/11/2022 10/13/2022 0 Yes
RW-704 0 07/11/2022 0 0.37 10/21/2010-7/11/2022 10/13/2022 ? Sealed, Inaccessible --
RW-705 0 07/07/2022 0 0 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-706 0 07/07/2022 0 0 10/21/2010-7/7/2022 10/13/2022 ? Sealed, Inaccessible --
RW-707 0 07/07/2022 0.01 0.12 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-708 0 07/07/2022 0 0.87 10/21/2010 - 7/7/2022 10/13/2022 0 Yes
RW-709 0 07/07/2022 0 0 10/21/2010 - 7/7/2022 10/13/2022 ? Sealed, Inaccessible --
RW-710 0.01 07/07/2022 0.01 0.01 10/21/2010 - 7/7/2022 10/13/2022 0 Yes
RW-711 0 07/07/2022 0 0 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-712 0 07/07/2022 0 0 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-713 0 07/07/2022 0 0 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-714 0 07/07/2022 0 0.50 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-715 0 07/07/2022 0 0 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-716 0 07/07/2022 0.01 0.99 10/21/2010-7/7/2022 10/13/2022 0 Yes
RW-717 0 07/07/2022 0 0.01 10/21/2010-7/7/2022 10/13/2022 0 Yes
S-124 0 03/01/2022 0 1.92 9/3/2002 - 3/1/2022 10/13/2022 0.39 Yes
S-221 0.09 07/11/2022 0 2.37 5/10/2005 - 7/11/2022 10/13/2022 1.04 Yes
S-222 0 03/01/2022 0 0 1/18/2006 - 3/1/2022 10/13/2022 0 Yes
S-223 0 04/05/2022 0 0 1/18/2006 - 4/5/2022 10/13/2022 0 Yes
S-233 0.06 03/01/2022 0.01 1.93 5/10/2006 - 3/1/2022 10/13/2022 0.05 Yes
S-235 0.33 03/01/2022 0 2.23 5/10/2006 - 3/1/2022 10/13/2022 0.92 Yes
S-236 0.53 07/11/2022 0 2.24 5/10/2006 - 7/11/2022 10/13/2022 0.87 Yes
S-237 0.11 07/11/2022 0 2.29 5/10/2006 - 7/11/2022 10/13/2022 0.79 Yes
S-239 0 03/01/2022 0 0 5/10/2006 - 3/1/2022 10/13/2022 0 Yes
S-240 2.00 03/01/2022 0.14 2.57 5/10/2006 - 3/1/2022 10/13/2022 2.55 Yes
S-241 1.73 03/01/2022 0.76 3.49 5/10/2006 - 3/1/2022 10/13/2022 1.85 Yes
S-242 0 03/03/2022 0 0 11/25/2008 - 3/3/2022 10/13/2022 ? Removed --
S-243 0 03/01/2022 0 0 11/25/2008 - 3/1/2022 10/13/2022 ? Dry --
S-245 0 03/01/2022 0 0 11/25/2008 - 3/1/2022 10/13/2022 0 Yes
S-246 0 03/01/2022 0 0 11/15/2007 - 3/1/2022 10/13/2022 0 Yes
S-26 0 03/01/2022 0 0 12/13/1995 - 3/1/2022 10/13/2022 ? Removed; Location grouted --
S-27 0 03/02/2022 0 0 12/13/1995 - 3/2/2022 10/13/2022 ? Removed; Location grouted --
S-278 0 03/01/2022 0 1.28 6/12/2013 - 3/1/2022 10/13/2022 ? Inaccessible; Under gravel ramp --
S-279 0 03/01/2022 0 0.86 5/8/2012 - 3/1/2022 10/13/2022 ? Removed; Location grouted --
S-329 0 03/01/2022 0 0.0 10/21/2010 - 3/1/2022 10/13/2022 0 Yes
S-373 0.01 03/03/2022 0.01 0.37 6/12/2013 - 3/3/2022 10/13/2022 ? Inaccessible; Under gravel --
S-408 0 03/02/2022 0 0 12/8/2015 - 3/2/2022 10/13/2022 0 Yes
TG05-MW-01 -- -- -- -- -- 10/13/2022 1.89 New monitoring well --
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Site Characterization Report — Tank Group 05
Former Philadelphia Energy Solutions Refinery
Philadelphia, PA
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Site Characterization Report — Tank Group 05
Former Philadelphia Energy Solutions Refinery
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Select Figures from the AOI 3 and AOI 4 RIRs
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S-281 S-281 S-281
7/15/2010 | 6/12/2015 | 12/30/2015

Chemical Name

VOCs
1,2,4-Trimethylbenzene 1200 11.5 2.6
B 1,2-Dibromoethane (EDB) ND 0.086 ND
'.i'
' _ 833
( §31 . 832
Yy )
——r-'- F
Chemical Name 560 5-60
3/9/2016 | 3/9/2016
S-281 ¢i‘eo/svo&
Chemical Name 5-280 5-280 5-280 S-384 S-384 S-384 Benzo(a)Pyrene | ND | 0.7)
7/7/2010 | 6/8/2015 |12/16/2015 Chemical Name
Vocs 8/26/2013 | 6/9/2015 |12/16/2015
Benzene 41000 6570 28500 VOCs
Toluene 6900 ND 35.1 S-280 1,2-Dibromoethane (EDB) ND 0.11 ND
SVOCs S Benzene ND 60.4 324
Benzo(g,h,i)Perylene NA 0.35 ND 5-280D # i
; T
[ 834 r S-407
- 835 f _¢— RW-2 S-59
. S-411 5411 %N - 4 S48 ! 836 i, -
Chemical Name 12/16/2015| 4/8/2016 /¢’ ST-2 Tank Grou 05
VOCs p
Benzene | 1020 | 4.5 \/
S-11s
S-385 5-385
Chemical Name
) s-112 5112 5-112 S-385 8/26/2013 [ 12/14/2015
Chemical Name S-112
Chemical Name s-414 S-414 11/9/2005 | 12/1/2006 | 12/11/2007 S-413 VOCs
4/8/2016 | 4/8/2016 VOCs $\ Methy| Tertiary Butyl Ether | 21.8 | 84
VOCs S-414 Benzene 6 1) 0.8J ) 5-413 5-413
Chemical Name
Benzene 93700 48900 Methyl Tertiary Butyl Ether 25 46 NA 12/21/2015| 4/7/2016
Toluene 30700 4980 VOCs
1,2,4-Trimethylbenzene 69.7 87.7
Benzene 487 276
Naphthalene 27.5 178
) 5-382 5-382 5-382
Chemical Name S.382
8/27/2013 | 6/9/2015 |12/16/2015 _ S8 5284 508 S8
VOCs Chemical Name
7/15/2010 | 8/26/2016 | 6/8/2015 |12/23/2015
1,2-Dibromoethane (EDB) ND 0.23 ND S-68 S-284 VOCs
Benzene 11 48800 | 146000 $ S-284D Benzene [ no | wo | ~No | 618
Toluene 0.25) 19800 79600 =
S-283 Chemical Name 52840 | 52840 | s-284D0 | s-284D0 | s-284D | s-284D | s-284D | s-28a0 | s-28aD
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VOCs
S-412 S-412 1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND 0.057 ND
Chemical Name
12/14/2015| 4/8/2016 Benzene ND ND ND ND ND ND ND 7.9 62
VOCs
Benzene | ND | 76.5
BF-88 ] 5-383 5-383 5-383
Chemical Name
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11/8/2005 | 11/30/2006| 11/7/2008 | 12/1/2009 | 7/22/2010 | 4/7/2011 | 6/29/2011 | 5/29/2012 | 8/17/2012 | 11/1/2012 | 3/28/2013 | 6/9/2015 |12/21/2015 & VoGs
Vocs S-412 &S - 1,2-Dibromoethane (EDB) ND 0.051 ND
1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND 0.08 ND Benzene 1) 12.3 651
Benzene ND ND ND ND ND ND ND ND ND ND ND 5.1 338 Svocs
Metals Dissolved Benzo(a)Pyrene 1.58 ND ND
Lead [ D 0.25) 0.064] ND ND ND | ND | 0150 | 107 | 498 | ND ND ND Benzo(b)Fluoranthene 2.18 ND ND
Chrysene 6.64 ND ND
S-69D BF-103R BF-99¢ Chemical Name BF-107 | BF-107 | BF-107 | BF-107 | BF-107 | BF-107
BF-107 12/2/2009 | 7/22/2010 | 8/28/2013 | 6/5/2015 | 6/16/2015 [ 12/11/2015
S-69 VOCs
Benzo(a)Pyrene NA NA 0.876 NA 0.38) ND
Chrysene ND ND 3.98 NA ND ND
Chemical Name BF-103R | BF-103R | BF-103R | BF-103R | BF-103R | BF-103R Chemical Name BF-106 | BF-106 | BF-106 | BF-106 | BF-106 | BF-106
12/1/2007 | 12/1/2009 | 7/16/2010 | 8/27/2013 | 6/9/2015 | 12/31/2015 12/2/2009 | 7/22/2010 | 8/29/2013 | 6/5/2015 | 6/16/2015 | 6/5/2015 Chemical Name 5-386 5-386 5-386
VOCs VOCs . T 8/26/2013 | 6/10/2015 [ 12/17/2015
1,2-Dibromoethane (EDB) | ND | ND | ND | ND | 0.086 | ND 1,2,4-Trimethylbenzene 220 130 67.1 31.2 NA 44.1 VOCs
Benzene 250 130 483 162 NA 195 1,2-Dibromoethane (EDB) | ND 0.18 | ND
SVOCs
Benzo(a)Pyrene NA NA ND NA 0.724 ND BF-106 i i 5285 285
Benzo(b)Fluoranthene NA NA ND NA 141 ND Chemical Name /772016 | 3/9/2016
Naphthalene 110 37 ND NA 4.1 ND BF-108 BF-101 k’_____ S SVOCs
Chemical Name BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 S-285 Benzo(a)pyrene 0.82 0.036
12/2/2009 | 7/22/2010 | 4/7/2011 | 7/5/2011 | 5/30/2012 | 8/20/2012 | 11/1/2012 | 4/1/2013 | 6/5/2015 |12/11/2015 Benzo(g,h,i)perylene 0.585 0.022)
VOCs Chrysene 2.71 0.13
Methyl TertiaryButylEther | 200 | 220 | 55 | n~No | 10 | 8 | 8a | 737 | sa | 494 T k G 05
Metals Dissolved a n ro u p
Lead | ~no | w~o | nNo [ 130 | 0945 [ 0195 | ~o [ 725 | w~No | ND Chemical Name 517 517 517 517 517
11/30/2009| 7/16/2010 | 8/23/2013 | 6/10/2015 | 12/15/2015
VOCs
Benzene [ 13 ND | ND | 063 | ND
e BF-105 &.BF-100
-¢— Chemical Name >-16 516 516 >-16
11/30/2009| 7/16/2010 | 8/22/2013 | 6/11/2015
VOCs
5-387 5-387 5-387 1,2,4-Trimethylbenzene 430 400 236 259
Chemical Name -
8/26/2013 | 6/15/2015 | 12/15/2015 1,2-Dibromoethane (EDB) ND ND ND 0.14
Chemical Name >-288 >-288 > 288 >-288 Yo s/fn;erlﬁ iary Butyl Eth 149: 242(? :fi 32:;
7/22/2010 | 6/5/2015 | 6/16/2015 | 1/6/2016 1,2-Dibromoethane (EDB) | ND | 0086 | ND ethyl Tertiary Butyl Ether : b
VoGS S-288 ik
Benzene [ 280 | a;m | nNa | 55
SVOCs S-387 Chemical Name 5-409 5-409
Benzo(a)Pyrene NA NA 5 3.57 14 <14 c1a o14 12/17/2015] 4/13/2016
7 ) Chemical Name ~ - - - VOCs
Benzo(b)Fluoranthene NA NA E6 24 11/30/2009] 7/21/2010 | 8/23/2013 | 6/15/2015 | BF-102 Benzenc 7 s
Benzo(g,h,i)Perylene NA NA 1.9) 1.22 VOCs -¢—S-290 - :
Chrysene ND NA 1T5 253 o0 1,2-Dibromoethane (EDB) ND ND ND 0.063 e sa10 5210
emica ame
Benzene 7 ND ND ND 1/8/2016 | 3/9/2016
Chemical Name 128/;}12%1)9 7/B2F1_/12(z)410 8/BzF7}12(:)£113 s/ii)_/lz%is 12?;}(2)315 Chemical Name 513 513 513 513 513 513 oL
Vo 11/30/2009] 5/24/2012 | 8/16/2012 | 11/1/2012 | 3/29/2013 | 6/15/2015 Benzene [ 13 [ 105
VOC
1,2-Dibromoethane (EDB) | ND | ND | ND | 0.063 ND 125D'b T v v v n n Y Chemical Name 5-20 5-20 5-20 $-20 $-20
,2-Dibromoethane (EDB) . 11/30/2009] 7/16/2010 | 8/22/2013 | 6/11/2015 [ 12/16/2015
Methyl Tertiary Butyl Ether 1 33 42 47.4 47.6 156 VOCs
Metals Dissolved | | | 1,2-Dibromoethane (EDB) ND ND ND 0.074 ND
Lead 2.3 9.5 38.2 ND 13.6 ND b FY— 5 ND 12 18 o
Chemical Name BF-90D | BF-90D | BF-90D | BF-90D | BF-9oD | BF-9oD | BF-90D | BF-90D | BF-90D BF-90D Methyl Tertiary Butyl Ether %8 97 =) 218 =8
7/21/2010 | 4/7/2011 | 7/5/2011 | 5/30/2012 | 8/17/2012 | 10/26/2012] 4/1/2013 | 6/10/2015 | 12/18/2015
VOoCs BF-90 S-15
1,2-Dibromoethane (EDB) | ND | N [ Np [ nNo [ wo [ no [ nNp [ 03 | D S-14 Chemical Name 522 522 522 522 522 522 522 522 522
Metals Dissolved S13 11/30/2009] 7/16/2010 | 4/7/2011 | 6/29/2011 | 8/21/2012 | 11/1/2012 | 3/25/2013 | 6/11/2015 [ 12/16/2015
Lead [ ~no [ 25 [ 36 | 15 [ 188 | 59 [ 99 | No [ ND Séo Vocs
1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND 0.08 ND
Chemical Name BP0 | BP9 | BRSO | BRSO | BRSO | BP0 W5 20 | Benzene 33 6 20 28 15 132 186 162 5.6
12/2/2009 | 12/2/2009 | 7/21/2010 | 8/27/2013 | 6/10/2015 | 12/18/2015 Chermical Name s-12 5-12 S-12 512 i QS.'IQ Methyl Tertiary Butyl Ether = s — = = — = — e
VOCs 11/30/2009] 7/21/2010 | 8/23/2013 | 6/12/2015 .
1,2-Dibromoethane (EDB) | ND | ND | ND | ND | 0091 | ND VOCs
1,2-Dibromoethane (EDB) ND ND ND 0.08
Benzene 12 ND ND 0.35) S-24
. s-11 s-11 S-11 s-11
Chemical Name
11/25/2009] 7/21/2010 | 8/23/2013 [ 6/12/2015 -y
VOCs ;’8-11
1,2-Dibromoethane (EDB) ND ND ND 0.08
Benzene 11 ND ND 0.67) S-1 S-408
S-23
Chemical Name s1 s1 s-1 s-1 s1 s1 s-1 s1 51 51 s1 s-1 s-1 Chemical Name 510 >-10 510 510 Chemical Name 5-23 5-23 5-23 5-23 5-23
11/8/2005 | 12/11/2007| 11/4/2008 | 11/12/2009| 12/1/2009 | 7/21/2010 | 11/15/2010] 11/18/2011| 4/4/2013 | 8/29/2013 | 5/30/2014 | 6/15/2015 | 6/15/2015 Vo 11/25/2009] 7/21/2010 | 8/22/2013 | 6/12/2015 12/1/2009 | 7/7/2010 | 8/22/2013 | 6/11/2015 | 8/22/2013
s VOCs
VOCs
1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND 0.097 ND 1,2-Dibromoethane (EDB) ND ND ND 0:08 1,2-Dibromoethane (EDB) ND ND ND 0.091 ND
Methyl Tert-Butyl Ether 23 ND ND ND ND ND ND ND ND ND ND ND ND Benzene 26 ND ND 0.42) Methyl Tertiary Butyl Ether | 120 ND 40.1 49.8 30.8
SVOCs S10 S-25
Benzo(a)Pyrene 1 NA NA NA NA NA NA NA 0.258 ND 0.15 0.32 0.26 S9
Chrysene 0.5 ND ND 1.4 ND ND 0.7 6.9 0.242 ND 0.118 0.26 0.24
Metals Dissolved Chemical Name 59 59 59 59 59 S-8
Lead ND 35 ND 1.9 35 ND 0.1 0.24) 0.52) ND 116 ND ND 11/25/2009] 7/21/2010 | 8/22/2013 | 6/12/2015 | 12/30/2015
VOCs Chemical Name S-25 S-25 S-25 S-25 S-25 S-25 S-25 S-25 S-25 S-25
1,2-Dibromoethane (EDB) ND ND ND 0.097 ND 11/12/2009] 11/25/2009| 11/12/2009] 11/25/2009| 11/15/2010| 11/18/2011| 4/3/2013 | 8/29/2013 | 5/30/2014 | 6/11/2015
Benzene 7 ND ND 0.7) ND S-7
VOCs
58 58 58 58 58 58 58 58 58 58 Methyl TertiaryButylEther | 48 | 11 [ 2 [ ~o | 12 ] 3 | 12 | 15 | o049 | nD
Chemical Name Metals Dissolved
11/25/2009] 7/21/2010 | 4/7/2011 | 6/29/2011 | 5/24/2012 | 8/16/2012 | 11/1/2012 | 3/29/2013 | 6/11/2015 | 12/30/2015
Vot Lead [ no | ~no [ w~no [ No [ oo7s [ nNb [ 013 ] no [ 62 | WD
1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND 0.086 ND i
Benzene 61 ND 0.5) ND 4 8 0.58 2.8 1.1 ND ’ Chemical Name s-18 s-18 s-18 S-18 S-18
Methyl Tertiary Butyl Ether 9 1 30 8 36 69 19.5 27.3 ND ND 11/30/2009| 7/16/2010 | 8/22/2013 | 6/11/2015 | 12/17/2015
Metals Dissolved VOCs
Lead ND 1.1 2590 239 3.3 105 | 25 [ 102 ND ND 1,2-Dibromoethane (EDB) ND ND ND 0.097 ND
Benzene 6 ND ND 2.1 ND
SVOCs
S-2 S-4 Benzo(a)pyrene NA NA 1.2 0.17 4.04
S-291 '$' Benzo(b)fluoranthene NA NA 0.6 0.1 2.7
Benzo(g,h,i)perylene NA NA 1.2 0.06) 2,91
S-2 5-2 5-2 S-2 Chrysene ND ND 2.29 0.29 9.18
Chemical Name Metals Dissolved
12/1/2009 | 7/21/2010 | 6/15/2015 | 12/31/2015 etals Dissolve
VOCs Lead ND 2.5) ND ND 19.5
1,2-Dibromoethane (EDB) | ND | ND | 0057 | ND
S-3
Groundwater Screening Criteria
] 5-291 5-291 5-291 5-291 5-291
Chemical Name
7/7/2010 | 8/23/2013 | 8/23/2013 | 6/11/2015 [ 12/15/2015
PADEP Non- Chemical Name s-3 s-3 s-3 s-3 s-3 s-3 s-3 s-3 s-3 s-3 s-3 s-3 VOCs
Residential Used 11/8/2005 | 12/11/2007| 11/6/2008 [ 11/19/2009] 12/1/2009 | 7/21/2010 [ 11/17/2010] 12/21/2011] 4/3/2013 | 8/29/2013 | 5/30/2014 | 6/12/2015 1,2-Dibromoethane (EDB) | ND | ND | ~ND | 008 | ND
Chemical Name CAS Number Aquifer TDS <2,500 vocs
1,2-Dibromoethane (EDB) | ND | Np | No [ Nb | Nb [ Nb ] ~No ] ~No ] no [ Nb [ N [ 0.3
mg/L Groundwater Metals Dissolved
MSCs (pug/L) Lead [ no [ 0275 | n~No [ 0209 | Np | ND | 205 | 0285 | 073) | ND | 23] | ND
Volatile Organic Compounds
1,2,4-Trimethylbenzene 95-63-6 62
1,2-Dibromoethane (EDB) 106-934 0.05
Benzene 71-43-2 5
Methy! Tertiary Butyl Ether 1634-04-4 20
Toluene 108-88-3 1000
Semi-Volatile Organic Compounds
Benzo(a)Pyrene 50-32-8 0.2
Benzo(b)Fluoranthene 205-99-2 1.2
Benzolgh, Peryiene 191242 026 Note: Tank Group 05 boundaries/notation were added b
Chrysene 218-01-9 1.9 ¢ p y
Naphthalene 91-20-3 100 h h o o | f
e ferraphase and were not on the original figures.
Lead 7439-92-1 5
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Figure 14: Summary of Groundwater Sample

Exceedances

AQOI-3 Remedial Investigation Report
PES Philadelphia Refining Complex
Philadelphia, Pennsylvania

Notes:

. Aerial imagery provided by Nearmap.com as is dated 07/29/15.

. Area of Interest boundaries referenced from 2011 ALTA/ACSM
Land Title Survey, prepared for Sunoco Inc. (R&S).
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2. ,l&ll\llAPL p(rjesetnce baslted on Beclembgr_ 201_5 groundwate:ltgatjgi?l?). Group, LLC.
. groundwater results are displayed in micrograms per liter(ug/L). . .
5. mg/L = Milligrams per liter. 2 Righter Parkway, Suite 200
6. pg/L = Micrograms per liter. TAn
8. PADEP = Pennsylvania Department of Environmental Protection. Wllmmgton, DE 19803
9. CAS Number = Chemical Abstract Service Number. SCALE: 1= 150°
10.MSCs = Medium Specific Concentration. 0 75 150 300 DATE: February 17, 2017
11.TDS = Total Dissolved Solids. ——— EES gi EADMK
ee -BY:
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Perched Aquifer Monitoring Well with Apparent LNAPL Thickness (feet)
Unconfined Aquifer Monitoring Well with Apparent LNAPL Thickness (feet)
Unconfined Aquifer Recovery Well with Apparent LNAPL Thickness (feet)
Well Abandoned/Destroyed/Unable to Locate

Perched Aquifer Monitoring Well

Unconfined Aquifer Monitoring Well

Lower Aquifer Monitoring Well

Unconfined Aquifer Recovery Well

@ Tank Closed in Place

. Tank in Service

LNAPL Types

- Mixes of Light/Middle Distillate
- Middle Distillate

Heavy Distillate

AOI Boundary

Notes:

1. Aerial imagery provided by Nearmap.com, dated 7/29/2015.

2. Area of Interest boundaries referenced from 2011
ALTA/ACSM Land Title Survey, prepared for Sunoco Inc.
(R&S).

3. Area of Interest boundaries referenced from 2011 ALTA/ACSM
Land Title Survey, prepared for Sunoco Inc. (R&amp;S).

4. LNAPL presence at monitoring wells within AOI 3 is based on the
December 2015 groundwater gauging. LNAPL presence at AOI
4 monitoring wells is based on the May 2015 gauging event.

5. LNAPL = Light Non-Aqueous Plase Liquid.
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Figure 16: Apparent LNAPL Thickness and Type
AQOI-3 Remedial Investigation Report
PES Philadelphia Refining Complex
Philadelphia, Pennsylvania

Philadelphia Refinery Operations
A Series of Evergreen Resources
Group, LLC.

2 Righter Parkway, Suite 200
Wilmington, DE 19803
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Appendix B

Historical Soil Sampling Results

Site Characterization Report — Tank Group 05
Former Philadelphia Energy Solutions Refinery
Philadelphia, PA



Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential 832 LINE1 832 LINE 2 832 LINE 3 832 LINE 4 832 LINE S5 832 LINE 6 832 LINE 7 832 LINE 8 832 LINE9 832 LINE 10 832 LINE 11
Matrix Non-Res Direct Soil-to-GW MSCs Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date Surface Soil MSCs TDS<2500 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006
Comments
Volatile Organic Compounds
Benzene 280 0.5 ND (0.025) 0.036J (0.025) ND (0.026) 0.15J(0.026) ND (0.027) ND (0.029) ND (0.029) ND (0.029) ND (0.031) ND (0.029) ND (0.03)
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 0.24 ) (0.051) 0.066 J (0.05) ND (0.053) 0.61 (0.053) ND (0.054) ND (0.057) 0.11J (0.057) 0.44 (0.058) ND (0.062) ND (0.058) ND (0.059)
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 0.47 (0.051) 0.22J(0.05) ND (0.053) 1.3 (0.053) ND (0.054) ND (0.057) ND (0.057) 0.49 (0.058) ND (0.062) ND (0.058) ND (0.059)
Methyl tert-butyl ether 8500 2 NA NA NA NA NA NA NA NA NA NA NA
Toluene 10000 100 ND (0.051) 0.29 (0.05) ND (0.053) 0.56 (0.053) ND (0.054) ND (0.057) ND (0.057) ND (0.058) ND (0.062) ND (0.058) ND (0.059)
1,2,4-Trimethylbenzene 4700 300 NA NA NA NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene 4700 93 NA NA NA NA NA NA NA NA NA NA NA
Xylenes (total) 7900 1000 NA NA NA NA NA NA NA NA NA NA NA
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 0.073J (0.035) 0.3 (0.035) ND (0.035) 3.3(0.18) ND (0.039) ND (0.04) 1.4 (0.04) 0.75 (0.041) ND (0.039) ND (0.04) ND (0.04)
Benzo(a)anthracene 130 340 ND (0.035) 0.039J (0.035) ND (0.035) 0.57J(0.18) ND (0.039) ND (0.04) ND (0.04) ND (0.041) ND (0.039) ND (0.04) ND (0.04)
Benzo(a)pyrene 91 46 ND (0.035) ND (0.035) ND (0.035) ND (0.18) ND (0.039) ND (0.04) ND (0.04) ND (0.041) ND (0.039) ND (0.04) ND (0.04)
Benzo(b)fluoranthene 76 170 ND (0.035) 0.036J (0.035) ND (0.035) ND (0.18) ND (0.039) ND (0.04) ND (0.04) ND (0.041) ND (0.039) ND (0.04) ND (0.04)
Benzo(g,h,i)perylene 190000 180 ND (0.035) ND (0.035) ND (0.035) 0.19J(0.18) ND (0.039) ND (0.04) ND (0.04) ND (0.041) ND (0.039) ND (0.04) ND (0.04)
Chrysene 760 230 ND (0.035) 0.12 ) (0.035) ND (0.035) 2.3(0.18) ND (0.039) ND (0.04) 0.044 J (0.04) ND (0.041) ND (0.039) ND (0.04) ND (0.04)
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 0.06J (0.035) 0.43 (0.035) 0.035J (0.035) 7.7 (0.18) ND (0.039) ND (0.04) 2.7 (0.04) 1.8 (0.041) ND (0.039) 0.46 (0.04) ND (0.04)
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 ND (0.051) 1.2 (0.05) 2.9 (0.053) 4.6 (0.053) 0.99 (0.054) ND (0.057) ND (0.057) 1.5 (0.058) ND (0.062) ND (0.058) ND (0.059)
Phenanthrene 190000 10000 ND (0.035) 0.97 (0.035) 0.048 J (0.035) 20 (0.18) ND (0.039) ND (0.04) 7(0.2) 3.5(0.041) ND (0.039) 0.66 (0.04) ND (0.04)
Pyrene 96000 2200 0.043J (0.035) 0.26 (0.035) ND (0.035) 3(0.18) ND (0.039) ND (0.04) 0.34 (0.04) 0.18J(0.041) ND (0.039) ND (0.04) ND (0.04)
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 NA NA NA NA NA NA NA NA NA NA NA
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential 832 LINE 12 832 PERIMETER 1 832 PERIMETER 2 832 PERIMETER 3 832 PERIMETER 4 832 PERIMETER 5 832 PERIMETER 6 832SUB 1 832 SUB 2 832SUB 3 AOI3_BH-13-105
Matrix Non-Res Direct Soil-to-GW MSCs Surface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 0-0.5 25-3 25-3 25-3 25-3 25-3 25-3 45-5 45-5 45-5 8-9
Sample Date Surface Soil MSCs TDS<2500 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 7/30/2013
Comments
Volatile Organic Compounds
Benzene 280 0.5 ND (0.028) ND (0.027) ND (0.027) ND (0.029) ND (0.026) 0.081J (0.027) 0.059 J (0.027) ND (0.028) ND (0.027) ND (0.029) ND (0.00097)
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 ND (0.056) ND (0.055) 0.11J(0.055) ND (0.058) ND (0.053) 0.81 (0.054) 0.13J(0.054) ND (0.056) 0.078 J (0.054) ND (0.059) ND (0.0048)
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 ND (0.056) ND (0.055) ND (0.055) ND (0.058) ND (0.053) 1.9 (0.054) 0.063 J (0.054) ND (0.056) 0.27 (0.054) ND (0.059) ND (0.00097)
Methyl tert-butyl ether 8500 2 NA NA NA NA NA NA NA NA NA NA ND (0.00097)
Toluene 10000 100 ND (0.056) ND (0.055) ND (0.055) ND (0.058) ND (0.053) 0.39 (0.054) ND (0.054) ND (0.056) ND (0.054) ND (0.059) ND (0.00097)
1,2,4-Trimethylbenzene 4700 300 NA NA NA NA NA NA NA NA NA NA ND (0.0048)
1,3,5-Trimethylbenzene 4700 93 NA NA NA NA NA NA NA NA NA NA ND (0.0048)
Xylenes (total) 7900 1000 NA NA NA NA NA NA NA NA NA NA ND (0.00097)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 0.52 (0.04) ND (0.04) 0.11J(0.04) ND (0.04) ND (0.039) ND (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Benzo(a)anthracene 130 340 ND (0.04) ND (0.04) ND (0.04) ND (0.04) ND (0.039) ND (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Benzo(a)pyrene 91 46 ND (0.04) ND (0.04) ND (0.04) ND (0.04) ND (0.039) ND (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Benzo(b)fluoranthene 76 170 ND (0.04) ND (0.04) ND (0.04) ND (0.04) ND (0.039) ND (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Benzo(g,h,i)perylene 190000 180 ND (0.04) ND (0.04) ND (0.04) ND (0.04) ND (0.039) ND (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Chrysene 760 230 ND (0.04) 0.078J (0.04) ND (0.04) ND (0.04) ND (0.039) ND (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 2.9 (0.04) 0.049 J (0.04) 0.49 (0.04) ND (0.04) 0.15J (0.039) 2 (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 0.17J (0.056) 0.06J (0.055) 0.42 (0.055) ND (0.058) ND (0.053) 7 (0.054) 0.96 (0.054) ND (0.056) ND (0.054) 0.061 J (0.059) ND (0.036)
Phenanthrene 190000 10000 6.2 (0.08) 0.16J (0.04) 1.1 (0.04) ND (0.04) 0.26 (0.039) 4(0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Pyrene 96000 2200 0.39 (0.04) ND (0.04) 0.17 ) (0.04) ND (0.04) ND (0.039) 0.29 (0.04) ND (0.035) ND (0.04) ND (0.036) ND (0.04) ND (0.036)
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 NA NA NA NA NA NA NA NA NA NA 17.8 (2.5)
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential AOI3-BH-15-1 AOI3-BH-15-1 AOI3-BH-15-2 AOI3-BH-15-2 AOI3-BH-15-3 AOI3-BH-15-3 AOI3-BH-15-4 AOI3-BH-15-4 AOI3-BH-15-5 AOI3-BH-15-5 AOI3-BH-15-6
Matrix Non-Res Direct Soil-to-GW MSCs Subsurface Soil Surface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil
Collection Depth (ft bgs) Contact with Used Aquifer 10-11 0-2 0-2 12-14 0-2 12-13 0-2 12-13 0-2 12-14 0-2
Sample Date Surface Soil MSCs TDS<2500 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/6/2015 10/5/2015 10/5/2015 10/5/2015 10/27/2015 10/5/2015
Comments
Volatile Organic Compounds
Benzene 280 0.5 0.285 (0.056) 0.0023 (0.00062) 0.00034 J (0.0006) ND (0.00058) ND (0.00064) ND (0.056) ND (0.061) ND (0.0005) ND (0.00059) ND (0.069) ND (0.0008)
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 1.57 (0.22) 0.0114 (0.0025) ND (0.0024) ND (0.0023) ND (0.0026) 0.183J(0.22) ND (0.24) 0.00023 J (0.002) ND (0.0023) 1.76 (0.28) ND (0.0032)
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 3.6 (0.11) 0.0119 (0.0012) ND (0.0012) ND (0.0012) ND (0.0013) ND (0.11) ND (0.12) ND (0.001) ND (0.0012) 0.813 (0.14) ND (0.0016)
Methyl tert-butyl ether 8500 2 ND (0.11) ND (0.0012) 0.00069 J (0.0012) 0.0067 (0.0012) ND (0.0013) ND (0.11) ND (0.12) ND (0.001) ND (0.0012) ND (0.14) ND (0.0016)
Toluene 10000 100 ND (0.11) ND (0.0012) ND (0.0012) ND (0.0012) ND (0.0013) ND (0.11) ND (0.12) ND (0.001) ND (0.0012) ND (0.14) ND (0.0016)
1,2,4-Trimethylbenzene 4700 300 20.5(0.22) 0.0024 J (0.0025) 0.00032 J (0.0024) ND (0.0023) ND (0.0026) ND (0.22) 0.215J (0.24) 0.0057 (0.002) ND (0.0023) 4.49 (0.28) ND (0.0032)
1,3,5-Trimethylbenzene 4700 93 7.72(0.22) ND (0.0025) ND (0.0024) ND (0.0023) ND (0.0026) ND (0.22) 0.03351J (0.24) 0.002 (0.002) ND (0.0023) 0.935 (0.28) ND (0.0032)
Xylenes (total) 7900 1000 11.6 (0.11) 0.00074 J (0.0012) ND (0.0012) ND (0.0012) ND (0.0013) ND (0.11) ND (0.12) ND (0.001) ND (0.0012) 0.894 (0.14) ND (0.0016)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 0.401 (0.038) 0.0383 (0.037) 0.168 (0.036) ND (0.039) ND (0.037) ND (0.035) ND (0.039) ND (0.038) ND (0.036) ND (0.043) 0.0768 (0.041)
Benzo(a)anthracene 130 340 0.243 (0.038) 0.0569 (0.037) 0.646 (0.036) ND (0.039) 0.0411 (0.037) ND (0.035) 0.0191J (0.039) ND (0.038) 0.0368 (0.036) ND (0.043) 0.242 (0.041)
Benzo(a)pyrene 91 46 0.174 (0.038) 0.0438 (0.037) 0.655 (0.036) ND (0.039) 0.0437 (0.037) ND (0.035) ND (0.039) ND (0.038) 0.039 (0.036) ND (0.043) 0.274 (0.041)
Benzo(b)fluoranthene 76 170 0.216 (0.038) 0.0567 (0.037) 0.915 (0.036) ND (0.039) 0.0462 (0.037) ND (0.035) ND (0.039) ND (0.038) 0.048 (0.036) ND (0.043) 0.306 (0.041)
Benzo(g,h,i)perylene 190000 180 0.0962 (0.038) 0.0256 J (0.037) 0.448 (0.036) ND (0.039) 0.083 (0.037) ND (0.035) ND (0.039) ND (0.038) 0.0334J (0.036) ND (0.043) 0.227 (0.041)
Chrysene 760 230 0.235 (0.038) 0.0479 (0.037) 0.657 (0.036) ND (0.039) 0.0354 J (0.037) ND (0.035) 0.0225 J (0.039) ND (0.038) 0.0363 (0.036) ND (0.043) 0.301 (0.041)
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 3.37(0.038) 0.112 (0.037) 0.0368 (0.036) ND (0.039) ND (0.037) ND (0.035) 1.19 (0.039) 0.0359J (0.038) ND (0.036) 0.0416J (0.043) 0.0275J (0.041)
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 3.23(0.038) 0.0651 (0.037) 0.0693 (0.036) ND (0.039) ND (0.037) ND (0.035) ND (0.039) ND (0.038) ND (0.036) 0.122 (0.043) 0.0209 J (0.041)
Phenanthrene 190000 10000 4.1(0.38) 0.202 (0.037) 0.498 (0.036) ND (0.039) 0.0379 (0.037) 0.0303 J (0.035) 2.22(0.039) 0.0712 (0.038) 0.026 J (0.036) 0.0366 J (0.043) 0.318 (0.041)
Pyrene 96000 2200 0.698 (0.038) 0.109 (0.037) 0.964 (0.036) ND (0.039) 0.0613 (0.037) ND (0.035) 0.165 (0.039) ND (0.038) 0.0632 (0.036) ND (0.043) 0.42 (0.041)
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 6.6 (2.3) 51.1(2.2) 166 (2.1) 9.9 (2.4) 41.8 (2.3) 8.1(2.1) 44.9 (12) 11.3(2.3) 165 (2.2) 9.8 (2.6) 3100 (13)
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential AOI3-BH-15-6 AOI3-BH-15-7 AOI3-BH-15-7 AOI3-BH-16-001 AOI3-BH-16-002 AOI3-BH-16-003 AOI3-BH-16-004 AOI3-BH-16-006 AOI3-BH-16-007 AOI3-BH-16-008 AOI3-BH-16-009
Matrix Non-Res Direct Soil-to-GW MSCs Subsurface Soil Surface Soil Subsurface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil Surface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 14-16 0-2 14-16 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2
Sample Date Surface Soil MSCs TDS<2500 10/27/2015 10/5/2015 10/27/2015 2/9/2016 2/9/2016 2/9/2016 2/9/2016 3/1/2016 3/1/2016 3/1/2016 3/1/2016
Comments
Volatile Organic Compounds
Benzene 280 0.5 ND (0.025) ND (0.00055) 0.0026 (0.0006) NA NA NA NA NA NA NA NA
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 6.02 (0.1) ND (0.0022) 0.00041 J (0.0024) NA NA NA NA NA NA NA NA
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 21.5(1) 0.0011 (0.0011) 0.00054 J (0.0012) NA NA NA NA NA NA NA NA
Methyl tert-butyl ether 8500 2 ND (0.051) ND (0.0011) ND (0.0012) NA NA NA NA NA NA NA NA
Toluene 10000 100 ND (0.051) ND (0.0011) 0.00083 J (0.0012) NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene 4700 300 49.3(2) ND (0.0022) 0.00054 J (0.0024) NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene 4700 93 15.4 (2) ND (0.0022) ND (0.0024) NA NA NA NA NA NA NA NA
Xylenes (total) 7900 1000 56 (1) 0.0098 (0.0011) 0.0019 (0.0012) NA NA NA NA NA NA NA NA
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 0.0744 (0.036) ND (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Benzo(a)anthracene 130 340 0.02J (0.036) 0.0159J (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Benzo(a)pyrene 91 46 ND (0.036) 0.0161 J (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 76 170 ND (0.036) 0.0208 J (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 190000 180 ND (0.036) 0.0192 J (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Chrysene 760 230 0.0197J (0.036) 0.0155J (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 0.25 (0.036) ND (0.034) ND (0.047) NA NA NA NA NA NA NA NA
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 5.8 (0.18) ND (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Phenanthrene 190000 10000 0.228 (0.036) ND (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Pyrene 96000 2200 0.0615 (0.036) 0.0178 ) (0.034) ND (0.047) NA NA NA NA NA NA NA NA
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 4.2(2.2) 65.1(2.1) 12.6 (2.9) 2800 (0.44) 885 (0.46) 176 (0.29) 342 (0.53) 1800 (0.6) 796 (0.5) 2270 (0.47) 844 (0.61)
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential AOI3-BH-16-010 AOI3-BH-16-011 AOI4-BH-15-1 AOI4-BH-13-96 AOI4-BH-16-001 AOI4-BH-16-001 AOI4-BH-16-002 AOI4-BH-16-002 AOI4-BH-16-005 AOI4-BH-16-005 AOI4-BH-16-006
Matrix Non-Res Direct Soil-to-GW MSCs Surface Soil Surface Soil Surface Soil Subsurface Soil Subsurface Soil Surface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 0-2 0-2 0-2 8-9 14-16 0-2 0-2 14-16 0-2 14-15 0-2
Sample Date Surface Soil MSCs TDS<2500 3/1/2016 3/1/2016 10/9/2015 3/14/2013 7/15/2016 6/21/2016 6/21/2016 7/18/2016 6/23/2016 6/23/2016 6/23/2016
Comments
Volatile Organic Compounds
Benzene 280 0.5 NA NA ND (0.00057) ND (0.083) ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) ND (0.00118) ND (0.00125) ND (0.00123)
sec-Butylbenzene 10000 2300 NA NA NA NA ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) NA NA NA
Cumene 10000 2500 NA NA ND (0.0023) 0.143)(0.42) ND (0.0115) ND (0.0124) ND (0.0127) ND (0.012) ND (0.00118) ND (0.00125) ND (0.00123)
Cyclohexane 10000 6900 NA NA NA NA ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) NA NA NA
Ethyl Benzene 880 70 NA NA ND (0.0011) 0.0535 J (0.083) ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) ND (0.00118) ND (0.00125) ND (0.00123)
Methyl tert-butyl ether 8500 2 NA NA ND (0.0011) ND (0.083) ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) ND (0.00118) ND (0.00125) ND (0.00123)
Toluene 10000 100 NA NA ND (0.0011) 0.0472 ) (0.083) ND (0.00575) ND (0.00618) ND (0.00633) ND (0.00602) ND (0.0059) ND (0.00625) ND (0.00616)
1,2,4-Trimethylbenzene 4700 300 NA NA ND (0.0023) 0.145)(0.42) ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) ND (0.00118) ND (0.00125) ND (0.00123)
1,3,5-Trimethylbenzene 4700 93 NA NA ND (0.0023) 0.189J(0.42) ND (0.00115) ND (0.00124) ND (0.00127) ND (0.0012) ND (0.00118) ND (0.00125) ND (0.00123)
Xylenes (total) 7900 1000 NA NA ND (0.0011) 0.26 (0.083) ND (0.00345) ND (0.00371) ND (0.0038) ND (0.00361) ND (0.00354) ND (0.00375) ND (0.00369)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) NA NA NA
Anthracene 190000 350 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Benzo(a)anthracene 130 340 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND,MI (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Benzo(a)pyrene 91 46 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Benzo(b)fluoranthene 76 170 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Benzo(g,h,i)perylene 190000 180 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Chrysene 760 230 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND,MI (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Fluoranthene 130000 3200 NA NA NA NA ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) NA NA NA
Fluorene 130000 3800 NA NA ND (0.039) 0.181(0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
2-Methylnaphthalene 240 100 NA NA NA NA ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) NA NA NA
Naphthalene 66 25 NA NA ND (0.039) ND (0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.0236) ND (0.025) ND (0.0246)
Phenanthrene 190000 10000 NA NA ND (0.039) 0.282 (0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) ND (0.00708) ND (0.00749) ND (0.00739)
Pyrene 96000 2200 NA NA ND (0.039) 0.0538J(0.11) ND (0.19) ND (0.0408) ND (0.0418) ND (0.0397) 0.00752 (0.00708) ND (0.00749) ND (0.00739)
Metals
Cobalt 960 130 NA NA NA NA 2.74 (1.15) 9.57 (1.24) 8.43 (1.27) 4.45 (1.2) NA NA NA
Lead 1000 450 409 (0.51) 194 (0.55) 9.7 (2.4) 26.2 (1) 2.73 (0.575) 11.2 (0.618) 6.6 (0.633) 3.99 (0.602) 14.4 (0.59) 8.22 (0.625) 8.07 (0.616)
Nickel 64000 650 NA NA NA NA 6.39 (2.3) 12.5(2.47) 13.8 (2.53) 7.63(2.41) NA NA NA
Vanadium 220 680 NA NA NA NA 5.91(2.3) 36.8 (2.47) 27.7 (2.53) 8.2 (2.41) NA NA NA
Zinc 190000 12000 NA NA NA NA 21 (5.75) 34.6 (6.18) 42.2 (6.33) 29.4 (6.02) NA NA NA
Notes:

1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.

2 Only compounds with at least
one detection are shown.

3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.

4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.

Abbreviations:

ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential AOI4-BH-16-006 AOI4-BH-16-007 AOI4-BH-16-007 AOI4-BH-16-019 AOI4-BH-16-019 AOI4-BH-16-020 AOI4-BH-16-020 AOI4-BH-16-021 AOI4-BH-16-021 AST-834-LINE-1 AST-834-LINE-2
Matrix Non-Res Direct Soil-to-GW MSCs Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Subsurface Soil Surface Soil Surface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 14-15 0-2 14-15 0-2 13-15 0-2 13-15 0-2 14-15 0-0.5 0-0.5
Sample Date Surface Soil MSCs TDS<2500 6/23/2016 6/27/2016 6/27/2016 6/27/2016 6/27/2016 6/24/2016 6/24/2016 6/22/2016 6/22/2016 11/30/2006 11/30/2006
Comments
Volatile Organic Compounds
Benzene 280 0.5 0.0237 (0.00123) ND (0.00129) ND (0.0437) ND (0.00125) ND (0.00114) 0.896 (0.214) 0.00142 (0.00118) ND (0.00127) ND (0.00111) ND (0.033) ND (0.034)
sec-Butylbenzene 10000 2300 NA NA NA 0.00274 (0.00125) 0.00266 (0.00114) 9.76 (0.214) 0.0347 (0.00118) ND (0.00127) ND (0.00111) NA NA
tert-Butylbenzene 10000 1800 NA NA NA ND (0.00125) ND (0.00114) 0.603 (0.214) 0.00133 (0.00118) ND (0.00127) ND (0.00111) NA NA
Cumene 10000 2500 0.00284 (0.00123) ND (0.00129) 0.12 (0.0437) ND (0.0125) ND (0.0114) 5.19 (2.14) 0.0137 (0.0118) ND (0.0127) ND (0.0111) 0.086 J (0.066) ND (0.067)
Cyclohexane 10000 6900 NA NA NA ND (0.00125) ND (0.00114) 4.1(0.214) 0.0146 (0.00118) ND (0.00127) ND (0.00111) NA NA
Ethyl Benzene 880 70 ND (0.00123) ND (0.00129) 0.271 (0.0437) ND (0.00125) ND (0.00114) 11.2 (0.214) 0.0224 (0.00118) ND (0.00127) ND (0.00111) ND (0.066) ND (0.067)
Methyl tert-butyl ether 8500 2 ND (0.00123) ND (0.00129) ND (0.0437) ND (0.00125) ND (0.00114) ND (0.214) ND (0.00118) ND (0.00127) ND (0.00111) ND (0.033) ND (0.034)
Toluene 10000 100 ND (0.00615) ND (0.00645) ND (0.218) ND (0.00627) ND (0.00571) ND (1.07) ND (0.00591) ND (0.00634) ND (0.00555) ND (0.066) ND (0.067)
1,2,4-Trimethylbenzene 4700 300 ND (0.00123) ND (0.00129) 0.731 (0.0437) ND (0.00125) ND (0.00114) 33.9(0.214) 0.0973 (0.00118) ND (0.00127) ND (0.00111) NA NA
1,3,5-Trimethylbenzene 4700 93 ND (0.00123) ND (0.00129) 0.332 (0.0437) ND (0.00125) ND (0.00114) 10.5 (0.214) 0.0312 (0.00118) ND (0.00127) ND (0.00111) NA NA
Xylenes (total) 7900 1000 ND (0.00369) ND (0.00387) 0.29 (0.131) ND (0.00376) ND (0.00343) 13.1 (0.643) 0.0229 (0.00355) ND (0.0038) ND (0.00333) ND (0.066) ND (0.067)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA ND (0.0414) ND (0.0377) 1.88 (0.218) 0.167 (0.039) ND (0.0418) ND (0.0366) NA NA
Anthracene 190000 350 ND (0.00738) ND (0.00774) 0.131 (0.00694) ND (0.0414) ND (0.0377) 0.444 (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Benzo(a)anthracene 130 340 ND (0.00738) ND (0.00774) ND (0.00694) ND (0.0414) ND (0.0377) ND (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Benzo(a)pyrene 91 46 ND (0.00738) ND (0.00774) ND (0.00694) ND (0.0414) ND (0.0377) ND (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Benzo(b)fluoranthene 76 170 ND (0.00738) ND (0.00774) ND (0.00694) ND (0.0414) ND (0.0377) ND (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Benzo(g,h,i)perylene 190000 180 ND (0.00738) ND (0.00774) ND (0.00694) ND (0.0414) ND (0.0377) ND (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Chrysene 760 230 ND (0.00738) ND (0.00774) ND (0.00694) ND (0.0414) ND (0.0377) ND (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Fluoranthene 130000 3200 NA NA NA ND (0.0414) ND (0.0377) 0.218 (0.218) ND (0.039) ND (0.0418) ND (0.0366) NA NA
Fluorene 130000 3800 ND (0.00738) ND (0.00774) 0.205 (0.00694) ND (0.0414) ND (0.0377) 2.37(0.218) 0.203 (0.039) ND (0.0418) ND (0.0366) NA NA
2-Methylnaphthalene 240 100 NA NA NA ND (0.0414) ND (0.0377) 23.6 (0.873) 1.52 (0.039) ND (0.0418) ND (0.0366) NA NA
Naphthalene 66 25 ND (0.0246) ND (0.0258) 0.0407 (0.0231) ND (0.0414) ND (0.0377) 6.15 (0.218) 0.278 (0.039) ND (0.0418) ND (0.0366) 0.35 (0.066) ND (0.067)
Phenanthrene 190000 10000 ND (0.00738) ND (0.00774) 0.421 (0.00694) ND (0.0414) ND (0.0377) 5.7 (0.218) 0.476 (0.039) ND (0.0418) ND (0.0366) NA NA
Pyrene 96000 2200 ND (0.00738) ND (0.00774) 0.0452 (0.00694) ND (0.0414) ND (0.0377) 0.565 (0.218) 0.0417 (0.039) ND (0.0418) ND (0.0366) NA NA
Metals
Cobalt 960 130 NA NA NA 6.08 (1.25) 4.32 (1.14) 3.75(1.32) 4.45 (1.18) 5.72(1.27) 19.8 (1.11) NA NA
Lead 1000 450 5.88 (0.615) 7.79 (0.645) 7.25(0.579) 7.89 (0.627) 7.56 (0.571) 12.4 (0.661) 11.4 (0.591) 7.7 (0.634) 7.21 (0.555) 147 (0.522) 274 (0.574)
Nickel 64000 650 NA NA NA 11.4 (2.51) 14.1 (2.28) 11.7 (2.65) 12.7 (2.36) 11.5(2.54) 10.6 (2.22) NA NA
Vanadium 220 680 NA NA NA 31.6(2.51) 14 (2.28) 28.9 (2.65) 30.2 (2.36) 30.8 (2.54) 19.8 (2.22) NA NA
Zinc 190000 12000 NA NA NA 31.8(6.27) 36.3 (5.71) 36.8 (6.61) 58.7 (5.91) 32.1B(6.34) 27.1 B (5.55) NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1

Historical Soil Sampling Results

Tank Group 05

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

Location Non-Residential AST-834-LINE-3 AST-834-LINE-4 AST-834-LINE-5 AST-834-LINE-6 AST-834-PERIMETER-1 AST-834-PERIMETER-2 AST-834-PERIMETER-3 AST-834-PERIMETER-4 AST-834-PERIMETER-5 AST-834-PERIMETER-6 AST-834-SUB-1
Matrix Non-Res Direct Soil-to-GW MSCs Surface Soil Surface Soil Surface Soil Surface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 0-0.5 0-0.5 0-0.5 0-0.5 25-3 25-3 25-3 25-3 25-3 25-3 45-5
Sample Date Surface Soil MSCs TDS<2500 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006
Comments
Volatile Organic Compounds
Benzene 280 0.5 ND (0.032) ND (0.03) ND (0.032) ND (0.03) ND (0.025) ND (0.03) 0.22)(0.029) ND (0.032) ND (0.031) ND (0.031) ND (0.029)
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 ND (0.064) 0.53 (0.06) ND (0.064) ND (0.06) ND (0.051) ND (0.061) 3.5 (0.059) ND (0.064) 0.96 (0.061) ND (0.063) ND (0.057)
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 ND (0.064) 0.59 (0.06) ND (0.064) ND (0.06) ND (0.051) ND (0.061) 7.5 (0.059) ND (0.064) 0.62 (0.061) ND (0.063) ND (0.057)
Methyl tert-butyl ether 8500 2 ND (0.032) ND (0.03) ND (0.032) ND (0.03) ND (0.025) ND (0.03) ND (0.029) ND (0.032) ND (0.031) ND (0.031) ND (0.029)
Toluene 10000 100 ND (0.064) ND (0.06) ND (0.064) ND (0.06) ND (0.051) ND (0.061) 0.081J (0.059) ND (0.064) ND (0.061) ND (0.063) ND (0.057)
1,2,4-Trimethylbenzene 4700 300 NA NA NA NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene 4700 93 NA NA NA NA NA NA NA NA NA NA NA
Xylenes (total) 7900 1000 ND (0.064) 3(0.06) ND (0.064) ND (0.06) ND (0.051) ND (0.061) 19 (0.059) ND (0.064) 1.2 (0.061) ND (0.063) ND (0.057)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 130 340 NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 91 46 NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 76 170 NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 190000 180 NA NA NA NA NA NA NA NA NA NA NA
Chrysene 760 230 NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 ND (0.064) 7.4 (0.06) 0.2J(0.064) 0.2 (0.06) ND (0.051) ND (0.061) 12 (0.059) ND (0.064) 12 (0.061) ND (0.063) 0.063 J (0.057)
Phenanthrene 190000 10000 NA NA NA NA NA NA NA NA NA NA NA
Pyrene 96000 2200 NA NA NA NA NA NA NA NA NA NA NA
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 60.5 (0.534) 344 (0.532) 158 (0.544) 87.8 (0.527) 4.66 (0.451) 7.76 (0.527) 7.89(0.527) 10.3 (0.527) 10.6 (0.506) 7.88 (0.523) 7.08 (0.491)
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:

1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.

2 Only compounds with at least
one detection are shown.

3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.

4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.

Abbreviations:

ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential AST-834-SUB-2 AST-834-SUB-3 PB831-01 PB831-02 PB831-03 PB831-04 PB831-05 PB831-06 PB831-07 PB831-08 PB831-09
Matrix Non-Res Direct Soil-to-GW MSCs Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Subsurface Soil Surface Soil Surface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 45-5 45-5 3 3 3 3 3 3 3 1 1
Sample Date Surface Soil MSCs TDS<2500 11/30/2006 11/30/2006 8/30/2016 8/30/2016 8/30/2016 8/30/2016 8/30/2016 8/30/2016 8/30/2016 8/29/2016 8/29/2016
Comments
Volatile Organic Compounds
Benzene 280 0.5 ND (0.028) ND (0.03) 0.27J(0.76) ND (1.2) ND (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) 0.009 (0.007) 0.003 J (0.004)
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 ND (0.056) ND (0.061) 1.9(0.76) 5.3(1.2) 16 (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) ND (0.007) ND (0.004)
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 ND (0.056) ND (0.061) 4.5 (0.76) ND (1.2) ND (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) ND (0.007) ND (0.004)
Methyl tert-butyl ether 8500 2 ND (0.028) ND (0.03) NA NA NA NA NA NA NA NA NA
Toluene 10000 100 ND (0.056) ND (0.061) 1.5(0.76) ND (1.2) ND (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) 0.003 J (0.007) 0.001 J (0.004)
1,2,4-Trimethylbenzene 4700 300 NA NA 19 (0.76) 0.85J(1.2) ND (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) ND (0.007) ND (0.004)
1,3,5-Trimethylbenzene 4700 93 NA NA 6.1 (0.76) 0.29J(1.2) ND (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) ND (0.007) ND (0.004)
Xylenes (total) 7900 1000 ND (0.056) ND (0.061) 22 (0.76) 0.25J(1.2) ND (1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) 0.002 J (0.007) ND (0.004)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 130 340 NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 91 46 NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 76 170 NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 190000 180 NA NA NA NA NA NA NA NA NA NA NA
Chrysene 760 230 NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 ND (0.056) ND (0.061) 3.7 (0.76) 0.34J(1.2) 0.52J(1.7) ND (0.005) ND (0.005) ND (0.007) ND (0.006) ND (0.007) ND (0.004)
Phenanthrene 190000 10000 NA NA NA NA NA NA NA NA NA NA NA
Pyrene 96000 2200 NA NA NA NA NA NA NA NA NA NA NA
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 5.2 (0.456) 4.57 (0.465) 50.1(1.23) 11.5(1.5) 31.1(1.61) 15.1 (1.46) 11.3(1.51) 8.07 (1.31) 9.96 (1.2) 547 (1.28) 240 (1.41)
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Table B1
Historical Soil Sampling Results
Tank Group 05

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

Location Non-Residential PB831-10 PB831-11 PB831-12 S-217 S-220 S-280 S-370 S-370 S-370 S-384 S-384
Matrix Non-Res Direct Soil-to-GW MSCs Subsurface Soil Subsurface Soil Subsurface Soil Surface Soil Surface Soil Surface Soil Surface Soil Subsurface Soil Subsurface Soil Surface Soil Subsurface Soil
Collection Depth (ft bgs)  Contact with Used Aquifer 5 5 5 1-1.5 1-1.5 1-2 0-2 8-10 13.5-14 1-2 9-10
Sample Date Surface Soil MSCs TDS<2500 8/30/2016 8/30/2016 8/30/2016 4/1/2005 4/1/2005 4/28/2010 3/1/2013 3/1/2013 4/22/2013 7/22/2013 7/22/2013
Comments
Volatile Organic Compounds
Benzene 280 0.5 ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.0011) ND (0.058) ND (0.11) 0.0013 (0.00099) ND (0.00097)
sec-Butylbenzene 10000 2300 NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene 10000 1800 NA NA NA NA NA NA NA NA NA NA NA
Cumene 10000 2500 ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.0056) 0.95 (0.29) 0.558 (0.53) 0.0085 (0.0049) ND (0.0048)
Cyclohexane 10000 6900 NA NA NA NA NA NA NA NA NA NA NA
Ethyl Benzene 880 70 ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.0011) ND (0.058) ND (0.11) 0.0038 (0.00099) ND (0.00097)
Methyl tert-butyl ether 8500 2 NA NA NA ND (0.005) ND (0.005) ND (0.005) ND (0.0011) ND (0.058) ND (0.11) ND (0.00099) ND (0.00097)
Toluene 10000 100 ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.0011) ND (0.058) ND (0.11) 0.00069 J (0.00099) ND (0.00097)
1,2,4-Trimethylbenzene 4700 300 ND (0.005) ND (0.005) ND (0.005) NA NA ND (0.005) ND (0.0056) 0.0314 ) (0.29) 0.0887J (0.53) 0.0113 (0.0049) ND (0.0048)
1,3,5-Trimethylbenzene 4700 93 ND (0.005) ND (0.005) ND (0.005) NA NA ND (0.005) ND (0.0056) ND (0.29) ND (0.53) 0.0044 J (0.0049) ND (0.0048)
Xylenes (total) 7900 1000 ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.005) ND (0.0011) ND (0.058) ND (0.11) 0.0101 (0.00099) ND (0.00097)
Semivolatile Organic Compounds
Acenaphthene 190000 4700 NA NA NA NA NA NA NA NA NA NA NA
Anthracene 190000 350 NA NA NA ND (0.4) ND (0.41) ND (0.19) ND (0.041) ND (0.036) 0.145 (0.12) 0.0626 (0.037) ND (0.037)
Benzo(a)anthracene 130 340 NA NA NA ND (0.4) ND (0.41) 0.3 (0.19) ND (0.041) ND (0.036) ND (0.12) 0.0905 (0.037) ND (0.037)
Benzo(a)pyrene 91 46 NA NA NA ND (0.4) ND (0.41) 0.22 (0.19) ND (0.041) ND (0.036) ND (0.12) 0.121 (0.037) ND (0.037)
Benzo(b)fluoranthene 76 170 NA NA NA ND (0.4) ND (0.41) 0.29 (0.19) ND (0.041) ND (0.036) ND (0.12) 0.128 (0.037) ND (0.037)
Benzo(g,h,i)perylene 190000 180 NA NA NA ND (0.4) ND (0.41) ND (0.19) ND (0.041) ND (0.036) ND (0.12) 0.147 (0.037) ND (0.037)
Chrysene 760 230 NA NA NA ND (0.4) ND (0.41) 0.3(0.19) ND (0.041) ND (0.036) ND (0.12) 0.0986 (0.037) ND (0.037)
Fluoranthene 130000 3200 NA NA NA NA NA NA NA NA NA NA NA
Fluorene 130000 3800 NA NA NA ND (0.4) ND (0.41) ND (0.19) ND (0.041) 1.23(0.036) 0.548 (0.12) 0.0345J (0.037) ND (0.037)
2-Methylnaphthalene 240 100 NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 66 25 ND (0.005) ND (0.005) ND (0.005) ND (0.4) ND (0.41) ND (0.19) ND (0.041) ND (0.036) 0.295 (0.12) 0.0513 (0.037) ND (0.037)
Phenanthrene 190000 10000 NA NA NA ND (0.4) 0.46 (0.41) 0.24 (0.19) ND (0.041) 2.21(0.036) 1.2 (0.12) 0.167 (0.037) ND (0.037)
Pyrene 96000 2200 NA NA NA ND (0.4) ND (0.41) 0.48 (0.19) ND (0.041) 0.201 (0.036) 0.107J (0.12) 0.138 (0.037) ND (0.037)
Metals
Cobalt 960 130 NA NA NA NA NA NA NA NA NA NA NA
Lead 1000 450 9.99 (1.5) 9.95 (1.54) 7.81(1.53) 10.2 (2.39) 7.58 (2.36) 266 (1.13) 9.9 (2.4) 9.9(2.2) 14.7 (0.9) 118 (4.2) 8.4 (2.4)
Nickel 64000 650 NA NA NA NA NA NA NA NA NA NA NA
Vanadium 220 680 NA NA NA NA NA NA NA NA NA NA NA
Zinc 190000 12000 NA NA NA NA NA NA NA NA NA NA NA
Notes:
1 All concentrations reported in
mg/kg (ppm); detection limits
in parentheses.
2 Only compounds with at least
one detection are shown.
3 Boldfaced and grey shaded
concentrations exceed the
Non-Res Direct Contact with
Soil MSCs.
4 Underlined concentrations
exceed the Non-Residential
Soil-to-GW MSCs Used Aquifer
TDS<2500.
Abbreviations:
ND - Not Detected
NA - Not Analyzed
J - Estimated Concentration
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Appendix C

Individual Parcel Map

Site Characterization Report — Tank Group 05
Former Philadelphia Energy Solutions Refinery
Philadelphia, PA
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Appendix D

Tank Registration Amendment Forms

Site Characterization Report — Tank Group 05
Former Philadelphia Energy Solutions Refinery
Philadelphia, PA
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Nﬂr'f}.tStar

Lantaaiting frnkg, ar,

2250 E Adums Ave w Phiadelphia, PA 19124
Cirflogr 335,533 8890 « Faoe 219,933 5097

Y'elsite o oo Morrh S com

Crieanibezr 21, 200281

Pezreiymnin Ticparnncns vl Eiwsrenneental Proteetico
Soucheasc Begional Offigs

Leviviig af Srotage Tanks

£ Laar hzin Sireet

Mewmivorn, Peonssbanla 19401

Wiz ctoall BAsweratanke e poe, mankedla pon

R Fhiladelphilas Encepy Sotutions Refining and Markerlng, 110 (PEFRA)
Abowe Geennd Stocage Tanls Change I Seac.

To whow Ut may caneem:

Tlease flod attuched the Siongpe Tank Rreistraron/Penitdng: Applicadon Forms tha seoporr ohe inforoatlon lised
i e !-::-1|||'.1-'i1'.||_?. mhle, Four (41 A8T': livr Teen remroved from the Puint Preem Process Arca and Oine 1% AST ooy
remicved from the THzacd Poine Frocess Arce. Lo acdibiioo 10 theare five remeonale che 3uaius of eme (11 AST ar the Slsacd
Feednat Pruvess Area hea been changed Jrun Correnty Tn Usz “CF o Tempumirhy Qut of Sereloz °T .

= _ Rrmovd . _ %
Facilice N EalEr FPATEP Chrner | AN5 Binowvel

TR | FadliiD4 | TenkID# | Taak DY | TankID# | Dare |

Foint Breese Reflnery 5133620 554 PB 4R4 T 11014207 |

| Twint Breeae Ketlsery 5233620 IEEY PRIST | Pads | L1A2AA

Poing Drecos Badinety 51-%9620 U5TN B BE3 [RE A2
Polnt Beeese Refinery | 5143620 0474 PE 23 P76 127053021 '

Uicm! Puint Refinery | 5133624 ML) GP225 | R4 11/15/20%:

Czitwhi] Poimt Befinery ' 51336324 (B GPuT: Tl A 1171542021

If vou bave any g-iesticms, plesse do net healwaoe oo casinen e at 440,325, 1524
Rrsprchally Sulmiced,

el i D
e
Belsert .'-.:i:--r:cur'._;r
ar Frojok BManagic
MarthSmr Conteacting Groug, loc.

oo
Ciaty Pamman (MerdiSian) Edwearz] Wlicner [(4h45
M. Eazealiin Sollaaske (Ak5) Charles Pigrkeedale O LLLeo!

Thawad Jatsler (235 Biiler Lecnaschy (Hilew



JD{_’ )

.Eul.-'!'fjhﬂwu.!-.rf B
b R0 L F Wualeimgron Stecet + Wose Chevies, 5 THISD « 04300057 = o 10450.8006 For # i ifenneneg

Dezember 14, 2021

T 4 T

Pennsylvania Depariment of Environmental Protection
Central Office - ivision of Storage Tanks

Rachel Carsen State (ifice Building

400} Marliat Steeet

Hamisbarg, Fennsylvania 17101

Subject: Fhiladelphia Energy Solutivns Refining and Marleting, ELC (PES)
PADEE Storage Tanks Rogistratiow/Permitting Application Form
CADLP Facility 1Dy #51-33620) - Point Breeze Refinery

Dear PADED:
Cn behall of our client, JR2 Envimnmental, lee. (07) is attaching the Pennsylvania Department

of Tnvironmental Protection’s (PADEDMs) Storage Tanks RepistealiopiPomnitting Applicacien
Farm Tor the removal of the [uilowing aboveground siorage bank {ASTY:

' o FADEP | PADEP | Owner AMS | DBemoval
| Fuweility Rame | b ity 1004 | TonkID# | TanhID¥ | Tank D% | Date
Point Breeve Refiners | £1-35620 0sBA PE 454 Pz 1100202

If wou have any questions reparding this submittal, please do not hesitate ta conluct my at (HEW
F30-£151.

Binecrely yours,
JT12 ENVIRONMEYTAL, INC,

H : i
F, 5L:£ fi:"" s _Lj-l?;.:({'-'r;‘f_ f-f“‘i!.. : .-’f.'ij{j

Kristian Sarecthwaits
Enviroiunental Seientiat
PADET Inspectar #5081

K&
Attarhmeot

ool REFSG



LEI-FM-EECHOR 4 Rav. &'2075 COMMOMWEALTH OF PENNEYEWAHLA,

Fpum REFARTMENT OF ENVIRONMENTAL FROTECTION
¥ % pennsylvania BUREAL UF ENVIRONNENTAL CLEAN FP AND BROVINFIELDS
::E:\-'“Pprr“: BRI a LT g ot

STORAGE TANKS REGISTRATION / PERMITTING
AFPLICATION FORM

| Bofore completing thie form, rasd the Blep-by-stop instructions provided In this application package.

DEF UEE ONLY
CHEont |CH
1-33620 Site M
Facdlity 1D # ALEolmt &
Auth IDE
Philg Ref Paint Eresze AP3 IC#
Facility Name Mastar Auth IDF - _—
. PURPGBE OF SUBMITTAL
INFTIAL (Applias b First-Time Fasility Regletation; Bl
1 Register Tenks(s) to be Fged* L] Fegstar Tark(s) to ba Tampararly Cut of Lloe
_J  PRegister Tankiz) to ba Ramoved [  Register Taskis) fo ne Closad in Flage
AMENDEL {Appliea to Cumentty Registerad Tanls) of Exsting Faclity)
[0 ©Changed Cwner Infammation L]  Changed Cantact Information
[1  Changed Facility information [ Ghanged Facilty QOperaler Infarmation
1 Changed ta Cumently In Uss Tankizr [0 Added Tankis) to Exiafing Facility™
1 Changedto Termporarly Out of Use Tank(z) sl Changed ta Permanently Closed TankigyRamaoyed
[} Changed Product £] Changed fo Exampt Tank(s)
CHANGE OF OWNERSHIP B
[0  Tanks Changed Dwnership and Remein st Same Fasilily*

For Undarground Bigrage Tanks {UBT], ettach the UST Opatator Trainlng Documentallen Farm (28 M-FI-BECBO54a)
and coplea of e Claes A snd Claxs B operator fralning certficates.

Il. CURRENT OR NEW TANK OWHNER / CLIENT INFORMATION

"DEP Cliant ;¢ Cler Typa/Cods  Few Kind (Theck ane i applicabie)
peis R [] Voluntssr Firs CO/EMS Grp [ State Govt  [] Fad Govt
Orpankation Name or Registared Fictidous Name Employer 1% {EN) Crin & Bradetreat I0g
Fhiladslphia Energy Solutiors Reflning and Merketmg, LLC
fndivldus| Lagt Hame Fliat Hame ] Qi EBN
Hawman ) Gary F. ar.
Adettivnal Indivioiual Last Mane Firsl Nema Ml Suffk S9N
“Malling Atidreas Line 1 Malling Address Line 2
144 Waet Fassyunk Avenue
Addraee Lest Line - Gity Stata ZIFed Coumry
_Phliadeighia PA 19145 LSA,
Cllant Comtact Last Narme First Namg M1 S )
Ecwman Gany B P, =l
Clhant Sardacd Title Phone Ext
_Prasident S10-A36-45674
E.mall Addreaa FAX

Ghowman@northstar com




25M-PM-BECEIS14  Rav. Brag 4

Fomn
Hl. SITE INFORMATICON
"DEF Site 10K Slte Namw B
EFA ID4 - Estimated Numbar af Emplayses to Be Prasent at Site
Deecripen of Siin
County Name Kunlcipality : City EBera Twp Stas
Ll-[) |
Crounty Mame Municlpalty Cily Bore Twp Skate
] L] L
Slee Logaticn Line 1 Eifs Locetlen Ling 2
Site Location Last Line - Cly Stats Z|6+4
Detaiked Wiltten Directions to SHe e
Site Gontacl Laat Name First Nama Wi C Buly
Blie Contact TiHe ' Slte Gomtagt Firm il
Malling Address Line 1 Malling Address Ling 2 -
Addreee Last Line - Gity o Sitate Fipeq
Phong Exl FAX E-rall Addregs
“MAICS Codes {Two- E Three-Digit Codsa — List AIf That Apply) B-CHgtt Ceta (Oplional)

Site to Cllent Redaionship

llla. PROPERTY OWNER INFORMATION
[ Same as Tank Owner Kentified In Sectian I, L] Different than Tank Cumer amtfiad In 3ection II; dantflad bebow,

Crgenlzation Namsa or Regisered Fictitious Name Emplayer ID# {EIN] Dun & Bradetrast [D¥
" IneBvicheal Last Namw . Firat Hame i Suflix B8N

AddMlanal Individusl Lagl Narma Firsl Name (7]} SuMlx  EEN o

Walling Aderens Line 1 Malling Address. Line 2

Address Lagt Line — Chy Stale ZIPrd Cosurriry _
Property Owner Cortact Lesk Name Firot fame []] Suffly

Property Owmer Contact Tita Fhone Ext ===

E-mall Addvass FaX




2 PMBECENTA  Ray. BHIDID

Farm
V. FACILITY INFORMATION

DEF Storage Tank Facillty D% Faclliyy Hame Facility Kind
Facility Logation Line 1 §if differard thas Site Locatlon) Faclly Locatisn Line 2
FacliMy Location Last Line - Cliy State ZIP+4

Latitudal onglivde B Lathyde i Longiftude L

Point of Qrigin | Oegress Minules Bsconds | Degrass Mintes Baconds

Horzantal Accurasy Moasurs * Feat = o Mgkerg il
Horzonial Referancs Dafum Code 0 Morth Amerkan Daum of 1927

"7 Merh Amencan Datum of 1883
[0 ‘“word Geodetic Systaim of 1084

Harizomal Callection Method Goda

Relarence Point Sode

Alitnde Fret —or— Metsrs

“Altuts Datum Name [ The Malonal Gecdefiz Verfeal Datwm of 1229
[7] The Marh Amercan Verticsl Detuim of 1988 {NAWVLAEE)

Ahltude (Vertical Location Datum Gollection Msthod Code

_E&nmatri: Type Coxdde

Dula Colacton Dahs

Source Map Scakd Number bchise) m Feet

—qar-- ) Centimestana; = Meters

_Flammable & GCambustble Liguid Permit # (if applicable)

State or Municipaltty that |ssued the Permb

FACILITY OPERATOR INFORMATION

1 Sams a8 Cwmaer FdentiBed In Sectian II. i Differsnt than Cwner Ideniifed In Seclion IF; idantiled halow,
CEP Clisnt ID# Clent Type | Code
Organlzetlon Name or Reghetersd Fictilloua Name Employer [ [EIK) Doun & Bradstrest 108
“Individ ual Laak Nama Firsl Name N (] Sufflx S5H
~Addillenal individual East Hante Firat Mame M Suffix 85N
“Wading Address Line 1 Mailing Addreas Line 2
Addrexs Lasi Line - Gy Elale AR+ Louniry
Clisnt Contast Last Name First Name M Sk
Cliant Contact TiHa Phone Ext
"E-malf Address FAX




HM-PM-BECEMYd  Fav. BHI0TE
Ear

V. CHANGE QF OWNERSHIP INFORMATION

(1 All Tanks Changed Ownership at the Facility
| Some Tenks Changad Qwnershlp at the Facilty [List gl applicabls nk Aumbers In Saclion Y.

QWNERSHIP CHANGE T4 - Cllent information |s noted in Section I,
OWNERSHIP CHANGE FRQM (previous cwner Informatian)

Hameg

Emplayar ID# {EIN) ar 35N

Maffng Address Ling 1

Malilng Address Lire 2

Addreun Last Line - Cify Etate ZIP+4
Previcus Facllity ID8

DATE OF SALEMRANEFER
SIGNATURE & CERTIFICATION OF PREVIOLS DWNER =
Pravicurs cumer's signature 19 not available. &8 requirad, the “rnew” oyner Oves [JNe [ MN&
heas amtached a deed of trensfer or otber procf of owherthip o this
appication.

| hava raviewed this form for submiesion te the Department. | eertlly under panaity of law a8 provided In 18 PA. C.8.A
G480 {rMating 1o a2 swearing] and 18 PA, C.5.A, S804 [redating bo unswom falaificaton to aultvorities), that | have ke
Authority Eo &gt this Section for the ransfar of pemt or regigiration far the storage tanks listed hareln. Fucther, | certify
that st Infermation proyided in Gactan | true, acourate sng cormplate to The best oF my kncadedge and balief.

Type or Print Previaus Ovmar Hame

Prevlouws Owrar Slgnature Titla Data



2F0-PUN-BECEIR A Fav. G20 B

Fovmr

Fecility I0# 51-33820

T],r|:|ﬂ or print Ianlblg.r ench re

Fecility Marne Phila Ref Point Breeze

V1. STORAGE D DEEEFIIF'T?CIN

pgulated nturaga 1ank at thig facllity cnder your vwnarshlp,

Status Codasg: C-Currantly fn Liga T=Tampararty Thyl of Lsa E-Exenapt A-Ramawved P-Chkysad in Placs
Type Codas: M-Manulactared F-Field Conetructad
A AED\I'EEF.'DUND TAKKS. Lt sl mew tanks. i amending information, Nt anly thoss lanks being amented, Copy thie page |f rore lines ane naedal:l
CERCLA "EW |
| (f Hazardeus Substance)
Subglance Substznce Hame
Change of CTode {if Other Patroleum CASE Exampt
Prav Hew Install Date | Status Date | Capacily {Currantly or | Substance or Petrolsum | {f Hazerdous | Refersnce
Tank# | Status | Stetws | Type | (Mo/Day/Yr) (MofDayiYr) | (Gallens) | LastStored) | Based Mixtura) Substance) Code |
| O58A I F | 31011974 A1 | 13,158,600 === Cruce Ol =2 — 1
A
Al ) S— —— —= — - S| FR—
A —= | emmd
A ! 1
A | —
A i
- A D —— — — — —_— L — | o c— L — .
A e
P e e el e ] e m—
(8. UN DI..I'NIJ TANKS. List all new tanks. I amending mfummh«nn kat clnr:,- thoss tanks bein hemH_ amended. Copy ihis pages rf mare fines are raeeu'ed
| CERGLA Name
(¥ Hezardous Subatanca)
Substance Subetance Namn
Change of Coecla (i Qthar Petrokaum CASE Exampt
Prey Mewr Inatadl Dale | Status Date | Capasity (Currantfy or | Subatance of Peircleum {f Hazardoue = Reforsnce
Tank¥ | Ststug | Siatus | Type | (ModDayr) | (Me/Deyfrr | (Gallons) Last Stored) Based Mixturs) Subatancw) | Code
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Z5I-PM-EECEM14 Ry, BrH018
Form

Faciity iD# 51-53820

Underground Piping Gonetruction
E Corrasion Protectlon ~ Singleflnnor
Wall (28

Facility ame Phile Ref Point Breaze

Tank &

Tank A

Frimary (Innert Plping Manufacturar:
Moiel:

'i':nk -

I:nl: -

Tank #

Bare Stee|

Cethodically Prolected Magllic

Coppes
Fibarglass

oo m

E. Flaxible Non-hotalic)

&, ho Dispeneing Plping

OaOn

| 3. Othar

Ao

O o o

A o |

O00RO00

Undetground Piplng ConetrucHon
& Corpalon Protection — Quter Wall (29}

Manal:

Secondary {Outer) Piping Manufactirer: .

Tank #

Tank #

Tank #

Tenk¢ |

Bare Sleal

Cathadicelly Protectsd Metallic

Fiberglasa

Fleible {Mon-Metall)

omp e

Mo Dispenging Piping

.. Poly-encased Stemlegs Stes

000G o CiEa

9. Other:

=

I o o

IZII:IDDD|I:EI

I o o o

DDDDDL:ID

O000EOaa
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