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Executive Summary

EXECUTIVE SUMMARY

This Remedial Investigation Report (RIR) Addendum has been prepared by Stantec Consulting Services
Inc. (Stantec) for Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC
(Evergreen) for Area of Interest (AOI) 4, also known as the No. 4 Tank Farm, at the former Philadelphia
Refinery. The RIR Addendum was prepared in response to Pennsylvania Department of Environmental
Protection (PADEP) comments to the AOI 4 RIR. PADEP disapproved the RIR in a letter dated June 21,
2017, citing the following deficiency: groundwater contamination at the southeast property boundary of
AOI 4 has not been delineated, and the fate and transport modeling used to estimate the plume extent
lacks sufficient downgradient data to support the analysis. The PADEP and United States Environmental
Protection Agency (USEPA) also provided comments on the RIR that Evergreen addressed in a response
to comments dated August 30, 2017.

This RIR Addendum documents the work performed by and on behalf of Evergreen in the time since the
RIR disapproval. The primary objective was to address the noted deficiency through refinement and
offsite expansion of the conceptual site model (CSM) dataset. Initial activities required establishing offsite
access by way of agreements with the Pennsylvania Department of Transportation (PennDOT) for the
Right-of-Way (ROW) area along Penrose Avenue near South 26t Street, and with Provco Penrose LLC
for an eastern portion of the former SPC Corporation Act 2 facility (Provco property) south of Penrose
Avenue for offsite characterization. Five monitoring wells (S-374 through S-378) were installed offsite and
screened in the water-table (unconfined) aquifer to address delineation of groundwater contamination
along the AOI 4 southeastern boundary. Groundwater sampling indicated that offsite petroleum
contamination was present, and sufficient delineation could not be demonstrated with the expanded well
dataset. Compound specific isotope analysis (CSIA) was performed on selected petroleum compounds in
groundwater samples and indicated that at least three unique petroleum sources were present,
warranting additional investigation of source locations concerning the AQI 4 boundary.

A high-resolution site characterization (HRSC) was performed in the area utilizing geophysics (electrical
resistivity imaging) to scan the subsurface for indications of contamination sources and to select optimal
locations for additional media sampling and well placement. The electrical resistivity imaging survey
denoted several anomalous zones likely related to contamination, and 13 locations were chosen for
targeted drilling, media sampling, and well installations. Fourteen soil borings were performed, ten of
which were completed as monitoring wells (S-440 through S-449). Additional activities conducted to
support the AOI 4 CSM refinement included PADEP informal file reviews for nearby properties, desktop
review of publicly available data, review of historic refinery drawings, cross-section development, review
of Philadelphia Water Department (PWD) sewer plans, multiple rounds of groundwater gauging,
numerous rounds of groundwater sampling, soil sampling, light nonaqueous phase liquid (LNAPL)
sampling, an updated vapor intrusion (VI) assessment, onsite air sampling, surface soil sampling for lead,
removal of lead-impacted soil, passive carbon dioxide flux (E-Flux) sampling, additional CSIA analysis,
and implementation of an environmental forensics program to explore the complex mixtures of
contamination sources and relationships.
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Results of the characterization activities indicate that offsite subsurface deposits within the investigation
area are like what was previously described beneath AOI 4 near its southeastern boundary. Boring logs
suggest that up to approximately 15 feet of urban fill is present in the shallow subsurface and may contain
local areas of perched groundwater. The fill is thickest along the axis of the Penrose Avenue sewer,
installed and completed in an open trench in the early to mid-1900s. Underlying the fill is a sequence of
primarily muddy deposits that transition to sands and gravels to depths of up to 45 feet below ground
surface (ft bgs). The deposits are interpreted to correlate to a Quaternary-age, river terrace of alluvium
previously mapped to underly AOI 4. Beneath the terrace, the uppermost Cretaceous-age deposits [upper
clay and upper sand units of the Potomac-Raritan-Magothy (PRM) hydrostratigraphic sequence] are
generally sandy and comprise the lower part of the unconfined aquifer. Twelve of the 14 borings were
performed deeply enough to confirm the presence of a regional mud layer (aquitard) correlated to the
PRM middle clay unit. Boring AOI4-BH-20-03 and well S-449 were drilled through the middle clay to
explore a deeper water-bearing unit (the PRM lower aquifer) and indicated that the middle clay is
approximately 15 feet thick in the offsite area. Beneath the middle clay, the lower aquifer is primarily
sandy and gravelly and present to a depth of at least 103 feet; the maximum depth explored offsite of AOI
4,

Well gauging and data analysis performed in support of the RIR Addendum with expansion to new offsite
wells indicates that the groundwater flow patterns near the AOI 4 southeastern boundary are consistent
with previous RIR datasets. In the offsite perimeter, the water table is relatively flat, with elevations just
above sea level. The prevailing flow direction in this area is inferred to be south/southeast across the AOI
4 boundary, generally following topography. Although elusive, there is some indication in available
datasets that groundwater may be converging near the intersection of Penrose Avenue and South 26"
Street where the Penrose Avenue and Lower Schuylkill East Side Intercepting Sewers (interceptor)
connect. These sewers are below the water table, and the presence of leaks in the sewer pipes would
support groundwater convergence in the vicinity. In the lower aquifer, southern to southwesterly flow
direction is confirmed under a shallow hydraulic gradient. Water levels from co-located well pairs support
that the middle clay aquitard locally separates the water table and lower aquifer in this area.

A comprehensive analytical dataset has been compiled for soil and groundwater samples collected since
the beginning of 2017 that supports the underlying complexity of the petroleum hydrocarbon
contamination in the AOI 4 southeastern boundary area. In the offsite unconfined aquifer, seven
constituents of concern (COCs) (benzene, ethylbenzene, 1,2,4-trimethylbenzene, MTBE, toluene,
ethylene dibromide, and naphthalene) were detected in wells at concentrations above the Statewide
Health Standard (SHS). Many of these COCs exceed the SHS within AOI 4 near the boundary. In the AOI
4 lower aquifer, MTBE was the only compound detected in wells at concentrations exceeding the SHS.
However, at offsite lower aquifer well S-449, installed at the southern limit of investigation with water-table
well S-448, concentrations of MTBE and benzene exceed the SHS.

The pattern of groundwater contamination for key indicator compounds benzene and MTBE was
suggestive of offsite sources. It was found that there were documented releases of petroleum containing
benzene in AOI 4, but there were no recognized MTBE sources. Potential offsite sources in reasonable
proximity to the AOI 4 southeastern boundary are numerous. They could have included releases of
petroleum from up to three historic service stations, an existing service station to the east currently in the
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PADEP Storage Tank Corrective Action program for past petroleum releases, a refinery condensate drain
line sourced in AOI 7, adjacent Act 2 Facilities with common groundwater COCs, and distal areas of the
former Philadelphia Refinery outside of AOI 4. The primary mechanism for potential contaminant transport
from more distal petroleum sources would be preferential flow, backups, and leakage to groundwater
through the City of Philadelphia (City) combined and intercepting sewer system.

An environmental forensics sampling program was completed to bolster the routine chemistry data with a
comprehensive characterization and statistical analysis of chemical compositional patterns exploring all
sample media to support the characterization and delineation of AOI 4 contaminant sources. Additional
CSIA samples were collected to support the forensics lines of information, and sucralose, an artificial
sweetener, was analyzed in groundwater samples as a tracer for sewage intrusions. Fingerprinting of soil,
LNAPL, and water samples indicate gasoline-range and light to middle distillate-range petroleum
(gasoline, kerosene, #2 fuel oil, naphtha, and possibly petroleum condensate) mixtures are present in the
area. A preponderance of forensics evidence supports that the petroleum signatures in select offsite soil
samples and LNAPL are dissimilar to AOIl 4 LNAPL (e.g., primarily offsite severely-weathered and
degraded gasoline versus onsite degraded middle distillate petroleum). Similarities in groundwater
petroleum signatures across the AOI 4 boundary indicate a likelihood of mixing sources, characterized by
benzene and MTBE enrichment, concerning the shallower tank farm LNAPL/soil sources. Sucralose was
identified in groundwater at most of the wells sampled in the area, supporting a sewer to groundwater
connection in the unconfined aquifer. The highest sucralose concentration was reported for Penrose
Avenue Remediation System (Penrose system) recovery well RW-703. RW-703 and other system wells
were pumped for several years, removing significant quantities of groundwater and LNAPL. It is
postulated and supported by the data that operation of the Penrose system was substantial enough and
of sufficient duration to have actively transported contaminants onsite, from offsite locations.

The additional CSIA analyses support the presence of multiple water-table petroleum sources that are
variably biodegraded across the area. Benzene CSIA data indicates that onsite wells S-223, S-240, and
RW-703 contain biodegraded benzene from offsite sources near wells S-376 and S-374. Toluene CSIA
data shows that onsite wells S-223, S-240, and offsite well S-378 exhibit biodegraded toluene from an
offsite source area near wells S-375 and S-376. Ethylbenzene and xylene CSIA data suggest multiple
sources are present, but the biodegradation pathways are less clear. MTBE CSIA analyses, which were
expanded geographically to include wells from former Philadelphia Refinery and Sunoco sources outside
of AOI 4 (e.g., AOI 1 and Belmont Terminal), indicate that the MTBE present in the water-table aquifer
near the former Penrose remediation system (well S-240) is the least biodegraded of the samples and
may be closest to an MTBE source that is distinct from a source common to points north. Lastly, CSIA
analysis of key biomarker compounds cyclohexane and methylcyclohexane was performed on
groundwater samples from five wells along 26t Street from AOI 8, near Maiden Lane, south to Penrose
Avenue. These data indicate a common, single source of these compounds is present, and concentration
data supports that the source area is most likely near the intersection of 26" and Hartranft Streets where
the interceptor has a documented history of leaking.

CSIA analyses are more ambiguous in the lower aquifer but generally indicate that multiple petroleum
sources have impacted the offsite AOI 4 perimeter. A key finding of the HRSC was that groundwater
conditions and stratigraphy do not support a local connection between the water-table and lower aquifers.
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Benzene and toluene CSIA indicate that the contamination found in well S-449 could be related to the
offsite, water-table sources along Penrose Avenue or represent a mixture of these with other sources.
Lastly, CSIA analysis of ethylbenzene and xylene in the lower aquifer supports an offsite source unrelated
to AOI 4 and its perimeter.

The updated VI assessment was performed to evaluate the potential VI pathway to offsite receptors and
present results of additional onsite air sampling completed after submitting the RIR. Indoor air and
ambient air samples did not exceed the USEPA Regional Screening Levels (RSL). An initial evaluation of
the potential VI pathway to offsite receptors included a review of groundwater analytical data and
elevations, evaluation of LNAPL distribution, and an initial assessment of preferential pathways. This
assessment identified petroleum impacts that may concern VI to the area immediately adjacent to the
offsite impacted area; however, the preponderance of forensics data supports that the source(s) of
contamination of potential VI concern is not from past AOI 4 releases that require offsite delineation. The
initial evaluation of known utilities potentially serving as preferential pathways is presented, and it is
anticipated that a more detailed analysis will be conducted and presented in a future Act 2 deliverable.

Surface soil samples were collected in 2021 for lead delineation at AOI 4 property boundary areas where
previous samples contained lead above the current non-residential direct contact (NRDC) medium
specific concentration (MSC) of 1,000 milligrams per kilogram (mg/kg). The sampling was performed in
anticipation of a potential future change in the selected standard from the current site-specific standard
(SSS) of 2,240 mg/kg to a “new” lead PADEP NRDC MSC in surface soil, which, if adopted by the
PADEP, is anticipated to be close to 1,000 mg/kg. One additional soil sample was collected in AOI 4, and
the goal of delineating to 1,000 mg/kg was achieved. This Addendum also describes a remedial action
performed by Evergreen to remove lead-impacted soil in an area where earthwork was planned. During
the project, 53.5 tons of soil were removed and disposed offsite.

Multiple weights of evidence were applied in this Addendum to address the noted deficiency in the AOI 4
RIR. The initial work supplemented by HRSC tasks and a comprehensive environmental forensics
program indicates that multiple petroleum releases have impacted the AOI 4 southeastern boundary area
through time. Enhanced understanding of the nature, extent, and potential transport of contamination
outside AOI 4 strongly supports that most offsite impacts originated from offsite releases. Migration into
AOI 4 by way of groundwater pumping at the former Penrose system is supported by CSIA, forensics,
contaminant trends, and sucralose distribution. Undocumented petroleum releases from historic service
stations appear to have been possible in the offsite area. The CSM dataset also supports that the
Penrose Avenue sewer and interceptor are inherently leaky and are likely to function as preferential
pathways for contaminant transport, allowing for more distal contamination sources to be a factor. The
source assessment indicates that more soluble constituents such as benzene, toluene, and MTBE are
elevated in concentration in AOI 4 and surrounding groundwater and may represent a disjoint source(s)
introduced to the area by way of the City sewer system.

Based on the expanded CSM dataset presented, Evergreen and Stantec’s opinion is that sufficient
delineation of AOI 4 contamination is demonstrated. A sitewide assessment of the fate and transport of
petroleum related COCs in AOI 4 and other areas of the former Philadelphia Refinery will be documented
in a 2022 Fate and Transport RIR. The sitewide RIR will include estimates of groundwater discharges to
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City sewers and contamination sources attributed to Sunoco’s operation of the former Philadelphia
Refinery. Evergreen intends to install additional offsite wells in the lower aquifer downgradient of well S-
449 on Conrail property to inform the sitewide fate and transport source assessment; however, property
access has not yet been granted as of this RIR addendum submission. Additional forensics and CSIA
analyses are in progress and will be included in the sitewide RIR to evaluate contamination sources
further.
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1.0 INTRODUCTION AND BACKGROUND

This Remedial Investigation Report (RIR) Addendum has been prepared by Stantec Consulting Services
Inc. (Stantec) for Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC
(Evergreen) for Area of Interest (AOI) 4, also known as the No. 4 Tank Farm, at the former Philadelphia
Refinery (facility). A site location map is included as Figure 1-1 and a site plan is included as Figure 1-2.
This Addendum was prepared in response to Pennsylvania Department of Environmental Protection
(PADEP) comments to the AOI 4 RIR.

The RIR was submitted to the PADEP and the United States Environmental Protection Agency (USEPA)

on March 24, 2017. On June 21, 2017, PADEP issued a disapproval letter for the RIR which stated the

following deficiency:
Offsite groundwater contamination at the southeast property boundary of AOI 4 has not been
delineated as required by Title 25 Pa. Code Sections 250.408(a), (b), and (e). The plume is inferred
to extend a significant distance offsite, but no offsite wells were installed. Evergreen used fate-and-
transport modeling to estimate the plume extent; however, insufficient data on downgradient
groundwater elevations and contaminant concentrations are available to support the analysis. The
modeling involves excessive extrapolation from the source area.

In addition to the disapproval letter, the PADEP provided other comments to the RIR for AOI 4 via
electronic mail on June 29, 2017. Stantec, on behalf of Evergreen, prepared a response letter dated
August 30, 2017. The document addressed a majority of the PADEP comments and stated the remaining
comments would: 1) require the collection of offsite groundwater monitoring data or, 2) were to be
addressed in forthcoming Act 2 reports.

The main goal of this RIR Addendum is to address the deficiencies cited in the June 21, 2017 disapproval
letter. Since the submission of the 2017 RIR Addendum, Evergreen has performed additional
investigation activities to support the objective of better understanding hydrogeology, groundwater flow,
and contaminant distribution in groundwater at and near the southeastern boundary of AOI 4. Field
activities have also been conducted in other locations along 26t Street. This report will present these data
and provide a detailed analysis in an updated conceptual site model (CSM) for AOI 4 and nearby areas.
Additionally, other data collected in support of the characterization of AOI 4 since March 2017 will be
presented and discussed. It should be noted that this submission is not inclusive of all site investigation
data collected in AOI 4 and does not include historical analyses performed for AOI 4. Only new
information and updates are included in this RIR Addendum. The 2017 RIR should be referenced for
previously collected data, reported background information and copies of previously referenced reports.
In accordance with Act 2, the required public and municipal notices for this RIR Addendum have been
prepared and issued. Appendix A includes a copy of the report notices and their proof of
receipt/publication for this report.

At the time of the submission of the 2017 RIR, the 2012 Buyer-Seller Agreement, which was executed
following the September 8, 2012 purchase and transfer of the former Philadelphia Refinery to
Philadelphia Energy Solutions Refining & Marketing LLC (PESRM), was the governing legal document
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outlining environmental liabilities at the facility. It established that environmental conditions existing at the
time of the 2012 purchase were to be managed by Sunoco (now Evergreen) and those that came into
existence following the purchase date are to be managed by PESRM. On June 26, 2019, PESRM
announced the closure of the facility which was referred to as the PES Philadelphia Refining Complex. As
of June 26, 2020, Hilco Redevelopment Partners (HRP) completed its purchase of PESRM. HRP plans to
redevelop the area of the facility on the east side of the Schuylkill River (AOIs 1-8) as a multimodal
industrial park with ancillary rail infrastructure, energy infrastructure, marine capabilities, and commercial
uses. Demolition activities are currently underway. HRP has no plans to operate the facility as a refinery. A
2020 amendment to the Buyer-Seller Agreement lays out an updated schedule for Act 2 submissions
designed to accommodate the planned site redevelopment and acknowledges HRP’s purchase of
PESRM, which retains its environmental liability. Based on the change in ownership and future use of the
facility, forthcoming Act 2 reports will be prepared specific to the proposed commercial/industrial use. The
site constituents of concern (COCs) remain the Evergreen Petroleum Short List (Table 1-1).
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2.0 INVESTIGATION ACTIVITES AND RESULTS

The following sections summarize the site investigation activities completed as part the remedial
investigation for AOI 4 since the submittal of the 2017 RIR. Based on the findings of the RIR and the
comments received from the PADEP, additional site characterization activities were completed between
May 2017 and July 2021. GHD Group (GHD), Aquaterra Technologies, Inc. (Aquaterra), and Stantec
completed field investigation activities in coordination with Evergreen. The fieldwork was executed in
accordance with the Evergreen Field Procedures Manual provided in Appendix B. This section outlines
the completed activities and briefly summarizes the results. Locations of completed activities are shown
on Figure 2-1.

2.1  PENNDOT PROPERTY ACCESS/WELL INSTALLATION

On June 26, 2017, Evergreen, Stantec, and PADEP participated in a telephone discussion regarding the
RIR disapproval. The parties discussed locations for installation of offsite monitoring wells within the
Pennsylvania Department of Transportation (PennDOT) right-of-way (ROW). A figure showing the
proposed locations of five monitoring wells was shared via electronic mail with PADEP on June 28, 2017
and was included in in the August 30, 2017 comment response letter. The goal of additional well
installation in this area was to delineate dissolved phase impacts observed near the property boundary of
AOI 4. Evergreen had been attempting since 2016 to gain access to the PennDOT property adjacent to
AOI 4.

In October 2018, a drilling program was completed in the PennDOT ROW property and Provco Penrose,
LLC property (Provco property). Evergreen contractors installed five monitoring wells screened in the
unconfined aquifer (S-374 through S-378). Three wells are located north of Penrose Avenue on the
PennDOT ROW and two are located on the south side of Penrose Avenue on the Provco property
(Figure 2-1). Prior to the commencement of drilling, each location was cleared for subsurface utilities to a
depth of 8 feet below ground surface (ft bgs) using a hydroexcavator. Utility clearing was performed by
HEPACO of Philadelphia, Pennsylvania, with oversight by Aquaterra. Soil borings and monitoring well
installations were performed by Total Quality Drilling LLC (TQD) of Mullica Hill, New Jersey. Drilling
oversight was performed by Aquaterra. Hollow stem auger drilling methodology was utilized for the
unconfined aquifer wells, and a combination of hollow stem auger and mud rotary drilling methods was
utilized for the lower aquifer well. The wells were developed by TQD until groundwater produced was
relatively free of turbidity. Groundwater and sediment generated during well development was temporarily
staged in plastic totes. The totes were emptied by TQD using a vacuum truck and the water was treated
at the facility’s wastewater treatment plant.

During drilling, split-spoon soil sampling for geologic characterization was performed on regular intervals,
supplemented by continuous sampling in places at the discretion of the field technician. Soils were field
screened for volatile organic compounds (VOCs) with a photoionization detector (PID), and lithologies
were logged by an Aquaterra technician. Well construction details are summarized on Table 2-1. Well
logs, including both lithologic and well construction details, are included in Appendix C.
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Details of the groundwater sampling program will be discussed in additional detail in Section 2.6;
however, initial sampling events conducted for the wells installed in 2018 and 2019 revealed Statewide
Health Standard (SHS) exceedances of several COCs including benzene, ethylbenzene, toluene, 1,2,4-
trimethylbenzene (1,2,4-TMB), 1,2-dibromoethane (EDB), and naphthalene. It was determined that
additional characterization work would be necessary to delineate dissolved phase impacts observed near
the property boundary of AOI 4.

2.2 GEOPHYSICAL SURVEY

In May 2019, Aquaterra oversaw a geophysical survey of the PennDOT ROW area performed by EPI
Geophysics. EPI Geophysics utilized ground penetrating radar in accessible areas of the property with
the goal of searching for potential underground storage tanks (USTs) or other evidence of the historic
gasoline service stations that were formerly located at the property. The survey did not find evidence of
these historic features. A map showing the areas scanned is included in Appendix P.

2.3  ELECTRICAL RESISTIVITY IMAGING

To develop a high-resolution CSM for the AOI 4 southern property boundary and adjoining offsite
perimeter area, Aestus, LLC (Aestus) was contracted to conduct electrical resistivity imaging. The goal of
imaging was to refine, update, and geographically expand upon the existing CSM presented in the 2017
RIR by acquiring ultra-high resolution subsurface imagery detailing the geologic framework, potential
preferential pathways, and distribution of petroleum hydrocarbon related contamination. Imaging
performed in the southern area of AOI 4 and at offsite properties near Penrose Avenue supported
delineation of impacts to groundwater from AOI 4 sources.

The process used by Aestus to collect and analyze subsurface imagery is discussed in detail in their
report provided as Appendix N, including supporting figures. Stantec and Evergreen worked with Aestus
through review of onsite and offsite data to select areas for imaging onsite near the AOI 4 property
boundary, in the PennDOT ROW, and on Provco property. Stantec oversight of Aestus for installation of
16 GeoTrax Survey™ lines (PBF-1 through PBF-16) was completed from February 24 through 29, 2020.
Prior to subsurface work, PA One Call was notified and Master Locators, a subsidiary of GPRS Inc.,
(Master Locators) performed private utility clearance. To collect the resistivity data along each survey line,
Aestus drilled small-diameter (Y2-inch) holes through which 3/8-inch diameter stainless steel electrodes
were driven to a maximum depth of approximately 14 inches bgs to make adequate soil contact. Nominal
electrode spacing ranged from 1 meter to 4 meters resulting in total line lengths of approximately 180 feet
to 722 feet, allowing for imaging depths ranging from approximately 36 ft bgs to 144 ft bgs. Cables were
placed at the land surface connecting the electrodes, and a 12-volt deep cycle marine battery was used
to inject a current into the ground.

The results of the GeoTrax Survey™ included in Appendix N were used to select follow up locations for
the confirmation drilling program to be described in Section 2.4 and further discussed in Section 4.
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2.4  CONFIRMATION DRILLING PROGRAM

Stantec designed and implemented a field program to collect subsurface data in general accordance with
the suggestions provided by Aestus following the GeoTrax Survey™. Confirmation drilling activities were
conducted in June through August 2020. Stantec field personnel located and staked 14 confirmation
drilling locations utilizing distances from survey markers placed by Aestus during implementation of the
electrical resistivity profiling. Prior to subsurface work, PA One Call was notified, and Master Locators
performed private utility clearance.

A Stantec geologist oversaw drilling and performed logging of the advancement of 14 standard
penetration test borings at the confirmation drilling locations. Drilling was performed by Parratt Wolff, Inc.
(PWI1). Test borings were continuously sampled with a split-barrel sampler to the terminal depths
recommended by Aestus, except for borings CD-03/A014-BH-20-03 and CD-14D/S-449. These borings
were sampled at regular intervals from 64 to 103 ft bgs and 49 to 87 ft bgs, respectively. Soil boring logs
are included in Appendix C. The CD-14D/S-449 location was selected as a co-located well for
delineation purposes and to take the place of deeper confirmation boring CD-03/A0I14-BH-20-03, which
could not be completed as a permanent well due to ongoing construction at the Provco property.

During test boring advancement, Stantec scanned core samples with a combination PID and flame
ionization detector to assess for presence or absence of organic/inorganic vapor compounds, including
methane. Stantec collected 12 soil and 22 groundwater samples from discrete depths/depth intervals
following Aestus’ suggestions and field observations to sufficiently characterize and calibrate electrical
anomalies identified in interim reporting. Soil samples were collected from the standard penetration test
cores after they were split/measured/scanned. Groundwater was sampled via low-flow methodology
through a two-inch diameter, three-foot long stainless-steel temporary well point installed by PWI.

A Stantec geologist specified well construction based on the boring data and performed field oversight of
well installation and well development activities of ten two-inch permanent monitoring wells (S-440
through S-449). S-440 through S-448 were installed with screens in the water-table (unconfined) aquifer,
and S-449 was screened in the lower (semi-confined) aquifer. Wells were developed by PWI following
installation via pump/surge until the groundwater was observed to be free of turbidity. Well logs for S-440
through S-449 are included in Appendix C, well locations are shown on Figure 2-1, and well details are
summarized on Table 2-1. Confirmation drilling locations not receiving permanent wells were tremie-
grouted in place by PWI with bentonite-amended cement.

Groundwater and sediment generated during well development was temporarily staged in plastic totes.
The totes were emptied by Total Quality Drilling of Mullica Hill, New Jersey using a vacuum truck and the
water was treated at the facility’s wastewater treatment plant. Soil cuttings and drilling mud were
containerized in 55-gallon drums and disposed offsite at Clean Earth of North Jersey in Kearny, New
Jersey. Disposal documentation is included in Appendix O.

In general, soil and groundwater samples collected during the confirmation drilling program were
analyzed for the Evergreen Petroleum Short List (plus tertiary butyl alcohol [TBA]) and total petroleum
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hydrocarbons [TPH], separated by carbon number into the gasoline, diesel, and heavier ranges for crude
oil. The groundwater samples were additionally analyzed for the general chemistry parameters nitrate,
chloride, sulfate, total sulfide, ammonia as nitrogen, total iron, major ions, alkalinity as calcium carbonate,
and for dissolved gasses (headspace hydrocarbons methane, ethane, and ethene). Select soil and
groundwater samples were also analyzed as part of the forensics sampling program which will be
described in further detail in Section 2.8. At a subset of temporary well points, molecular biological (DNA)
samples were collected by passing purged groundwater through laboratory provided bio-flo filters. These
samples were sent to Microbial Insights to be analyzed for total eubacteria (EBAC) by CENSUS® and, if
warranted based on the presence of significant EBAC, the QuantArray®-Petro microarray to understand
petroleum biodegradation potential and pathways through quantitative polymerase chain reaction (QPCR)
functional gene analysis. Groundwater results for the depth-discrete groundwater samples are
summarized on Table 2-5 with general chemistry results included on Table 2-7, and total iron and major
ions presented on Table 2-9. Soil sample results are summarized on Table 2-11. Soil results are
screened against the soil to groundwater (S to GW) MSC and the non-residential direct contact (NRDC)
MSC. Note that some samples were collected in the permanently saturated zone; therefore, the S to GW
MSCs are not applicable but are shown for comparison purposes.

2.5 INVESTIGATION AT FORMER ARCO STATION

As a part of the effort to differentiate various source(s) of petroleum hydrocarbons being explored in the
southern area of AOI 4 and at offsite properties near Penrose Avenue, additional investigation activities
were performed at the former ARCO property located on the eastern side of 26t Street (Figure 2-1). The
property is a former retail gasoline station and is located adjacent to and downgradient of the former
Defense Supply Center Philadelphia (DSCP) facility. On January 25, 2021, soil boring ARCO-BH-21-01
was advanced on the property. Overseen by a Stantec geologist, PWI completed the soil boring to 30 ft
bgs using direct push methods. Soils were field screened for VOCs with a PID, and lithologies were
logged by the Stantec geologist. A soil sample was collected for forensic analysis from 28 to 30 ft bgs, in
the saturated zone, near the elevation of the water table. Field observations including elevated PID
readings, staining, and sheen indicated impacts at this depth. The location of ARCO-BH-21-01 is
displayed on Figure 2-1, and the soil boring log is included in Appendix C. The laboratory analytical
results are included in Appendix D and are results discussed in Section 4.6.

2.6 WELL GAUGING

To better assess groundwater flow patterns in the unconfined and lower aquifers, additional groundwater
gauging events were conducted. Eleven groundwater gauging events were performed between May 2017
and May 2021 (see Table 2-2). Data was obtained for the nearby DSCP facility for four of these gauging
events. Field personnel collected liquid level data, including depth to water and where applicable depth to
light nonaqueous phase liquid (LNAPL) measurements, in accordance with the Evergreen Field
Procedures Manual (see Appendix B). Liquid level measurements for AOI 4 collected since 2017 are
summarized in Table 2-3. Gauging data for select lower aquifer wells in areas adjacent to AOI 4 are also
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included in Table 2-4. Note that both gauging tables contain some data from 2016 that was not reported
in the RIR.

2.7  GROUNDWATER SAMPLING

Select monitoring wells were sampled during 14 events conducted between 2017 and 2021 in
accordance with the Evergreen Field Procedures Manual (Appendix B). Samples were generally
collected via the low flow method or the sub-LNAPL sampling method (see Appendix B). Refer to Table
2-2 for a summary of the scope of work of each of the sampling events. Some of the key events are as
follows:

e In 2017 through the second quarter of 2019, quarterly groundwater sampling for benzene, toluene,
ethylbenzene, and xylenes (BTEX) was conducted as part of monitoring for the Penrose Remediation
System.

e Evergreen conducted routine annual groundwater sampling events in 2017, 2018, 2019, and 2021.
As new strategically placed wells were installed, they were added to the groundwater sampling list.
Generally during these events, wells were sampled for the Evergreen Petroleum Short List of COCs.
To gather more lines of information about petroleum compound distributions, potential sources, and
geochemistry related to groundwater conditions, additional parameters were implemented as follows:
— In 2018, TBA was added to the list of VOCs reported for several wells to better understand the

potential for ongoing degradation of methyl tertiary butyl ether (MTBE).

—  During the 2018 annual groundwater sampling event, three wells (RW-701, S-39D, and S-218D)
were sampled via two methods. In addition to sampling by the routine low flow or sub-LNAPL
method, the wells were also sampled using the Speedbag HYDRASIeeve™ (HydraSleeve) no
purge groundwater sampling method at discrete depths. This method involves inserting the
HydraSleeve, which is a weighted bag with a check valve, into the well screen to a targeted
depth. The bag is designed to cause minimal disturbance to the water column when inserted and
is removed rapidly using continuous upward motion, collecting an undisturbed “core” of
groundwater from the desired depth in the well screen. The Hydrasleeve samples were collected
for comparative purposes to investigate alternate groundwater sampling options for future events.

— In 2021, the list of analytical parameters was expanded for investigation in the AOI 4
southeastern boundary area during confirmation drilling. In addition to the Evergreen Petroleum
Short List plus TBA, the following general chemistry analyses were added: dissolved gasses, total
iron, total calcium, total carbon, total inorganic carbon, total Kjeldahl nitrogen, and total alkalinity.
Select monitoring wells in proximity to City of Philadelphia (City) combined sewers were also
sampled for sucralose as a line of information supporting groundwater and sewage interactions
(sewer leaks) (see Appendix H memo “AOI 4 Sucralose Monitoring and Implications for
Geochemistry, Transport, and Sources”). Sucralose samples were analyzed by the
Environmental Analysis Research Laboratory Southeast Environmental Research Center at
Florida International University of Miami, Florida. Select wells sampled for sucralose were also
sampled for pesticides (DDT and degradation products) as an additional tracer for a possible
source in proximity. For enhanced understanding of the fate and transport and potential source
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for petroleum compounds in the Penrose area, select wells were sampled for compound specific
isotope analysis (CSIA). CSIA samples were analyzed at the University of Oklahoma, School of
Geosciences (OU).
The first sampling event to include offsite Penrose area wells conducted in November 2018 included
CSIA analyses on several wells.
In December 2019, a forensics sampling program was implemented that included soil, LNAPL, and
groundwater sample characterization. This program is discussed in additional detail in Section 2.8
and Appendix H.
As described in Section 2.4, the 2020 confirmation drilling program included groundwater sampling
from temporary, depth-discrete well points in the open borehole by low-flow methods. This was trailed
by sampling of the permanent wells installed in the boreholes at completion. In addition to the
Evergreen Petroleum Short List plus TBA, the following analyses were added to the sampling
program and analyzed by Eurofins Lancaster Laboratories: major ions, TPH (separated by carbon
number into the gasoline, diesel, and heavier ranges for crude oil), sulfide, sulfate, chloride, nitrate
nitrogen, total alkalinity, ammonia nitrogen, and dissolved gases. Select samples were also analyzed
for EBAC and gene expression (QPCR) by Microbial Insights.

Analytical methods used for the sampling events are as follows:

VOCs: 8260*

SVOCs: 8270*

EDB: 8011

Dissolved lead: 6010/6020

Dissolved gasses: RSK-175

Total inorganic carbon and total carbon: 5310

Total Kjeldahl nitrogen: 351.2

Total iron and major ions (calcium, magnesium, potassium, sodium): 6010

Total alkalinity: 2320

Pesticides: 8081

Sulfate, chloride, nitrate nitrogen: 300.0

TPH separated by carbon number into the gasoline, diesel, and heavier ranges for crude oil: 8260 or
8015*

Sulfide and ammonia nitrogen: 4500

DNA: EBAC, QuantArray®-Petro microarray

Sucralose: Environmental Analysis Research Laboratory Southeast Environmental Research Center
at Florida International University SOP-201-1-130.1

CSIA: Hunkeler et al., 2008, OU proprietary method

* Note that modified versions of these methods were implemented by Alpha Analytical, Inc. on behalf of
ChemQuants, LLC (ChemQuants) to provide more detailed scans for environmental forensics

A summary of Evergreen Petroleum Short List COCs and TBA concentrations (including stabilized field
parameters) in groundwater samples collected for the AOI 4 investigation program since the beginning of
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2017 is presented in Table 2-6a (unconfined) and Table 2-6b (lower aquifer wells). To aid in the analysis
of contaminant distribution in the lower aquifer, groundwater sampling results from select lower aquifer
wells in nearby areas outside of AOI 4 are presented on Table 2-6¢. Groundwater sampling results for
the depth-discrete temporary wells are presented on Table 2-5. These tables show the groundwater
analytical results screened against PADEP Medium Specific Concentrations (MSCs) for non-residential
properties overlying used aquifers with TDS less than or equal to 2,500 milligrams per liter (SHS).
General chemistry results for monitoring wells sampled in 2021 are presented in Table 2-7. Sucralose
results are presented on Table 2-8, total iron and major ions results are presented on Table 2-9, and
pesticide results are presented on Table 2-10. CSIA results and environmental forensics analytical data
reports are presented in Appendix H. Monitoring well locations are shown on Figure 1-2. Laboratory
analytical reports for groundwater are included in Appendix D.

Since the beginning of 2017, up to seven COCs (benzene, ethylbenzene, 1,2,4-TMB, MTBE, toluene,
EDB, and naphthalene) have been detected above the SHS in wells screened in the onsite and offsite
unconfined aquifer. Lead and benzo(a)pyrene each had single detections slightly above their respective
SHS in depth-discrete groundwater samples. In the lower aquifer, the only compound detected at
concentrations exceeding the SHS within AOI 4 was MTBE. Outside of AQOI 4, the lower aquifer well
installed on the Provco property (S-449) has elevated concentrations of both MTBE and benzene.

A detailed discussion of groundwater sampling results in the context of delineation and petroleum sources
will be discussed in Section 4.6.

2.8 ENVIRONMENTAL FORENSICS PROGRAM

An environmental forensics sampling program was completed to bolster the routine chemistry data with a
comprehensive characterization and statistical analysis of chemical compositional patterns exploring all
sample media to support the characterization and delineation of AOI 4 contaminant sources. CSIA
samples were collected to support the forensics lines of information by investigating forensic differences
in stable isotope chemistry of groundwater samples.

2.8.1 Molecular Data Exploration and Interpretive Reporting

ChemQuants was retained by Stantec on behalf of Evergreen to perform an environmental forensics
investigation in support of the RIR Addendum. The initial objective was to fingerprint selected samples
from the drilling program to explore the various sources identified in initial CSIA samples and where
possible, to age-constrain the timing of petroleum releases. As the project evolved and the magnitude of
complexity was recognized, additional samples from other areas of the former Philadelphia Refinery were
added to the program, and historical forensics data from both onsite and offsite locations were digitized
from paper by Stantec and provided to ChemQuants.

In its entirety, the forensics dataset explored by ChemQuants for this RIR Addendum included 30
groundwater samples, 33 LNAPL samples, and 7 soil samples. A detailed characterization report is
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included in Appendix H. Significant findings of the forensics program are presented throughout the
updated CSM as a line of information supporting the conclusions presented (see Section 4.6).

2.8.2 CSIA Petroleum Source Implications and Biodegradation

CSIA is a powerful forensics tool that complements environmental forensics as an additional line of
information regarding differentiation of sources, extent of biodegradation, and biodegradation pathways
which often associate with other pathways of groundwater flow. Stantec retained MES, LLC (MES) on
behalf of Evergreen to interpret the CSIA dataset and provide expertise in geochemistry on the project.

In its entirety, the CSIA dataset interpreted by MES for this RIR Addendum included 17 groundwater
samples. Compounds analyzed for CSIA of carbon and hydrogen stable isotopes included BTEX, MTBE,
methylcyclohexane, and cyclohexane. A detailed interpretation report is included in Appendix H.
Significant findings of the CSIA results are presented throughout the updated CSM as a line of
information supporting the conclusions presented (see Section 4.6).

2.9  LNAPL TRANSMISSIVITY TESTING

In 2018 and 2019, GHD performed LNAPL transmissivity testing throughout the former Philadelphia
Refinery to collect data on LNAPL recoverability. Wells were selected for transmissivity testing based on
the following criteria:

¢ Review of logs and gauging plots to identify hydrogeologic condition (confined, unconfined) and
determine position of fluid levels relative to well screen intervals.

¢ Review of historic well gauging data to determine if any wells had either new/first-time appearance of
LNAPL where a well was installed in clean soil (i.e., no evidence of petroleum hydrocarbon presence
in corresponding boring log).

¢ Review of historic well gauging data to determine if any wells with historical LNAPL observations
exhibited significant increases in apparent NAPL thickness (ANT) over time that did not correlate with
water table elevation changes.

o Review of potential test well locations to ensure spatial distribution of wells.

¢ Review of RIRs for conclusions regarding wells with potentially mobile LNAPL.

e Review of gauging data to determine if wells met the test requirements for minimum in-well LNAPL
thickness as recommended by American Society for Testing and Materials (ASTM).

¢ Review of 2018 and 2019 groundwater elevation data prior to LNAPL transmissivity testing in early
spring 2019 to identify wells tested in late summer 2018 that exhibited significant seasonal variation in
the water table.

For wells exhibiting ANT greater than 0.5 foot, transmissivity testing was performed using baildown
techniques detailed in ASTM E2856-13 Standard Guide for Evaluation of LNAPL Transmissivity (May
2013). The LNAPL baildown testing was conducted as follows:
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1. The well was gauged with an oil/water interface probe before removal of any LNAPL, and the data
was recorded on a test field sheet (see Appendix F). Note: although the field sheet title indicates it is
for a manual skimming test, this form was also used for baildown testing documentation.

2. As much LNAPL as possible was removed from the well via bailing or pumping, with care taken to
minimize removal of groundwater. The LNAPL removed was placed in a container to measure and
record the volume of LNAPL removed.

3. The post-evacuation monitoring (well gauging) was initially performed at high frequency, with the time
between monitoring points adjusted as appropriate based on observed LNAPL recharge rates. In
general, wells were initially gauged approximately ten times in the first 1-2 hours post-evacuation,
then gauging frequency was reduced to half hour or hour increments with the goal of collecting at
least 15 data points over the course of at least 4 to 5 hours.

For wells with ANT of between 0.2 and 0.5 foot, manual skimming tests were conducted using the
techniques detailed in ASTM E2856-13. The LNAPL manual skimming tests were conducted as follows:

1. Each well was gauged with an oil/water interface probe before removal of any LNAPL, and the data
was recorded on a manual skimming test field sheet, included in Appendix F.

2. As much LNAPL as possible was removed from the well via bailing or pumping, with care taken to
minimize removal of groundwater. The LNAPL removed was placed in a container to measure and
record the volume of LNAPL removed on the field sheet.

3. The post-evacuation monitoring (well gauging) was initially performed at high frequency to ensure
that the LNAPL did not recover to 25% of the original in-well LNAPL thickness. Removal of LNAPL
from the well was repeated before the in-well thickness had recovered to 25% of its pre-purging
value. Start and stop times and volume of LNAPL purged were recorded for each purge event. If
LNAPL recharge rate was slow, the well was re-purged when enough LNAPL accumulated to allow
purging (typically 1 hour). The well was purged several times.

Analysis of LNAPL transmissivity results was performed following ASTM method E2856-13. For baildown
tests, LNAPL transmissivity was estimated by GHD using the American Petroleum Institute LNAPL
Transmissivity Workbook: Calculation of LNAPL Transmissivity from Baildown Test Data (APl Workbook,
September 2012). For manual skimming tests, a GHD-developed worksheet was used to calculate
LNAPL transmissivity based on the respective calculation methodology detailed in ASTM method E2856-
13. Calculations are included in Appendix F. The resulting LNAPL transmissivity estimates were
evaluated against a de minimis LNAPL transmissivity criterion recommended by the Interstate
Technology & Regulatory Council (ITRC) of 0.8 square feet per day (ft?/day) to assist in assessing the
practicability/necessity of LNAPL mass recovery.

Based on the review criteria described above, GHD selected three wells within the Penrose Avenue
Remediation System (Penrose System) area (S-220, S-221, and S-241), two wells within the S-30
Remediation System area (S-29 and S-30), and two wells that had recent increases in ANT (S-104 and
S-366) for transmissivity testing. The Penrose System and S-30 Remediation System were both shut
down two weeks prior to the planned start of transmissivity testing events. Estimated LNAPL
transmissivity values for these wells and a comparison to the ITRC de minimis criterion are presented in
Appendix F.
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Potentially recoverable LNAPL was identified at the Penrose System well S-241 in August 2018.
Estimated LNAPL transmissivity at this well fell below the ITRC de minimis criterion during the
subsequent testing event in April 2019, which may be attributable to ongoing LNAPL recovery and/or
seasonal variations in hydraulic conditions. Estimated LNAPL transmissivity at the other targeted wells in
AOI 4 tested in both 2018 and 2019 did not exceed the ITRC de minimis criterion. Further discussion of
transmissivity results can be found in Section 5.4.

2.10 AIR SAMPLING

As a part of the continued assessment of the potential for vapor intrusion to onsite occupied buildings, an
air sampling event was conducted in March 2017. A letter prepared by GHD dated August 27, 2017
summarizing the sitewide air sampling event is included as Appendix G. In AOI 4, one indoor air sample
(AOI4-Al-17-01) and one ambient air sample (AOI4-AA-17-01) were collected. The sample locations are
shown on Figure 2-1. GHD collected 8-hour air samples from the breathing zone which were analyzed by
TO-15 for the Evergreen Petroleum Short List of VOCs by Pace Analytical Services, LLC. Field sampling
forms and weather information are included in Appendix G. The laboratory analytical data report is
included in Appendix D.

Laboratory analytical results of the indoor and ambient air samples screened against state, federal,
occupational, and background values are presented on Table 2-12. Benzene, ethylbenzene,
naphthalene, toluene, 1,2,4-TMB, m,p-xylenes, and o-xylenes were detected in the indoor air sample.
Benzene, naphthalene, toluene, 1,2,4-TMB, and m,p-xylenes were detected in the ambient air sample.
Discussion of these air sampling results will be presented in Section 3.1.

2.11 SOIL SAMPLING - LEAD IN SURFACE SOIL

On November 19, 2019, the PADEP Environmental Quality Board adopted a proposal to move forward in
the process to update MSCs per 25 Pa. Code §250.11, which requires PADEP to periodically review
MSCs and propose appropriate changes based on current published scientific information. The proposed
changes included an update to the model used to evaluate non-residential exposure to lead. The update
would discontinue the use of the 1991 Society for Environmental Geochemistry and Health model,
commonly considered to be outdated, in favor of the widely accepted Adult Lead Methodology developed
by the USEPA and published 2001. The result was a proposed change in the 0 to 2 ft bgs NRDC MSC for
lead from 1,000 milligrams per kilogram (mg/kg) to 2,517 mg/kg. The new proposed NRDC MSC for lead
in surface soil was similar to the site-specific standard (SSS) calculated by Evergreen in its February 24,
2015 Human Health Risk Assessment Report that used the Adult Lead Methodology model with similar
inputs. During a public comment period in 2020, PADEP received many comments opposing the
proposed increase in the NRDC MSC for lead, and as a result, decided to reconsider the target blood
lead level of 10 micrograms per deciliter (ug/dL). This value is currently used in the PADEP’s NRDC MSC
calculations and Evergreen’s SSS calculations. PADEP is currently considering decreasing the target
blood lead level in its NRDC MSC calculations to 5 pg/dL which would result in a value close to the
current surface soil NRDC MSC for lead of 1,000 mg/kg. Although Evergreen has not yet changed its
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selection of the SSS for lead of 2,240 mg/kg as previously approved by the PADEP, it anticipates either
recalculating the value to be consistent with future changes made to the PADEP calculations or using the
anticipated updated NRDC MSC. Although it would be calculated using a different model and altered
inputs, the potential future 0 to 2 ft bgs NRDC MSC is anticipated to be close in magnitude to the current
value of 1,000 mg/kg.

In anticipation of these potentially forthcoming changes, Evergreen identified areas near the perimeter of
the former Philadelphia Refinery where lead in shallow soil may require delineation to the “new” lead
NRDC MSC in surface soil for future Act 2 activities beyond remedial investigations. On April 7 and 8,
2021, Stantec used a stainless-steel hand auger to collect shallow (0 to 2 ft bgs) soil samples as close as
practicable to property boundaries. One soil sample (AOI4-BH-21-01) was collected at the southwest
border of AOI 4 (see Figure 2-1) and was submitted to Eurofins Lancaster Laboratories for analysis of
lead via USEPA Method 6010. Analytical results and a comparison to the non-residential S to GW MSC
and the current NRDC MSC, as a stand-in for the potential “new” selected standard, can be found in
Table 2-11. Laboratory analytical results can be found in Appendix D. Lead was detected at a
concentration of 250 mg/kg, which is well below the current SSS (2,240 mg/kg) and the NRDC MSC
(1,000 mg/kg). Based on these analytical results, delineation to applicable standards within the boundary
of AOI 4 has been achieved for lead in shallow soil.

2.12 INTERIM REMEDIAL ACTION

In May of 2018, Stantec conducted soil sampling activities on behalf of PESRM in association with the
reactivation of Tank PB 848 in AOI 4. The tank reactivation project area included the extents within the
containment berm for Tank PB 848 and Tank PB 252. Soil sampling was conducted in accordance with
the Onsite Soil Reuse Plan dated January 31, 2014, and concentrations of lead in soil were below the
SSS of 2,240 mg/kg. Prior to reactivation of Tank PB 848, Evergreen chose to initiate interim remedial
actions to address historic lead exceedances of the SSS in soil at the following locations: AOI4-BH-13-99
(11,600 mg/kg), AOI4-BH-13-103 (3,020 mg/kg), S-381 (25,800 mg/kg), and AOI4-BH-16-011 (6,000
mg/kg). A technical memo summarizing the remedial action is included as Appendix L. Refer to
Appendix L for figures showing sample and excavation locations and tables summarizing laboratory
analytical results.

In July 2018, Stantec on behalf of Evergreen directed the excavation of soil within the Tank PB 848
containment dike at boring location AOI4-BH-13-99 to a depth of 2 ft bgs and collected two post-
excavation soil samples. In accordance with 25 Pa. Code §250.707(b)(1)(iii) and (vi) for petroleum
release sampling and excavations less than 50 cubic yards, two soil samples (AOI4-PE-01 and AOI4-PE-
02) were collected from the excavated area and analyzed for lead. The soil sample results were
compared to the lead SSS for shallow soil samples (0-2 ft bgs) or to the NRDC MSC for deep soil
samples (greater than 2 ft bgs) and were below the applicable standards. Attainment of the SSS or SHS
was demonstrated, and no further action is required with respect to AOI4-BH-13-99.
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In July and August of 2018, Stantec directed the excavation of soil within the Tank PB 252 containment
dike at boring locations AOI4-BH-13-103, S-381, and AOI4-BH-16-011. At AOI4-BH-13-103, soil was
excavated to a depth of approximately 1 ft bgs and two post-excavation soil samples (AOI4-PE-07 and
AOI4-PE-08) were collected. Lead concentrations in both samples were below the SSS, and attainment
was demonstrated for this area.

Soil was excavated to a depth of approximately 2 ft bgs in the area of S-381 and AOI4-BH-16-011.
Characterization and attainment samples were collected in an iterative manner, and lead concentrations
in 20 post-excavation samples served to delineate and demonstrate attainment up to the toe of the tank
containment berm. No further samples or excavation were conducted of the tank berm in order to
maintain secondary containment integrity for the reactivation of Tank PB 848.

A total of 53.5 tons of soil was removed during the excavations and transported by SJ Transportation Co.,
Inc. to Clean Earth of North Jersey, Inc. in Kearny, New Jersey for treatment and disposal. Disposal
documentation is included in the technical memo in Appendix L.

As will be described further in Section 4.7, Hilco Redevelopment Partners (HRP) plans to cap soils at the
facility with concentrations of COCs detected above the NRDC standards, pursuant to the Soil
Management Plan dated June 15, 2020 and approved by the PADEP and USEPA in a letter dated June
18, 2020. This cap is anticipated to demonstrate that the direct contact exposure pathway is incomplete,
and attainment of the SSS through pathway elimination is anticipated to be the selected standard.

2.13 DESKTOP REVIEW OF ADDITIONAL DATA RESOURCES
2.13.1 Environmental Data Resources Review

Several parcels of land surrounding AOI 4 historically operated as gas stations or facilitated activities
involving the storage and/or use of petroleum products. Stantec reviewed historic aerial imagery, Sanborn
maps, United States Geological Survey (USGS) topographic maps, environmental records, and property
ownership information obtained via Environmental Data Resources, Inc. in 2020 (Appendix R) to identify
these properties.

Pertinent findings from Stantec’s review of aerial imagery (fifteen maps representing the period 1940-
2017), Sanborn maps (eight maps representing the period 1922-2005), and USGS topographic maps
(fifteen maps representing the period 1891-2013) have been summarized below:

e A structure, identified as a filling station on Sanborn maps between 1975 and 1989 (Volume
16, Sheet 1594), is visible on aerial imagery at the southeastern corner of the South 26t
Street/Penrose Avenue intersection between 1951 and 1988.

e A structure, identified as a filling station on a 1975 Sanborn map (Volume 16, Sheet 1589), is
visible on aerial imagery south of AOI 4 and north of Penrose Avenue between 1962 and
1971. This structure is present on USGS topographic maps between 1967 and 1995.

e A structure, identified as a filling station on Sanborn maps between 1975 and 1989 (Volume
16, Sheet 1589), is visible on aerial imagery at the northeastern intersection of South 26"
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Street/Hartranft Street between 1974 and 1981. This structure is present on USGS
topographic maps between 1973 and 1985. This is the former ARCO property location
(Figure 2-1).

e A structure, identified by the words “oil stge” (oil storage) on Sanborn maps between 1978
and 2005 (Volume 16, Sheet 1591), is present on the Provco property (Figure 2-1). This
structure is present on USGS topographic maps between 1973 and 1995.

e A structure is visible at the eastern corner of the Pattison Avenue/Penrose Avenue
intersection beginning in 1965. Sanborn maps depicting this area were not obtained. This
structure does not appear on USGS topographic maps. This is the location of the current 7-
Eleven Station at 2601 Penrose Avenue (Figure 2-2).

e A structure is visible on aerial imagery at the northwestern corner of the South 26t
Street/Penrose Avenue intersection between 1953 and 1981. Two structures are present in
this area, but not identified on Sanborn maps (Volume 16, Sheet 1589) between 1975 and
1978. This structure appears on USGS topographic maps between 1967 and 1985.

e A structure is visible on aerial imagery at the northeastern corner of the South 26t
Street/Penrose Avenue intersection between 1945 and 1988. This structure is identified by
the words “stone cutting” on a 1951 Sanborn map (Volume 16, Sheet 1589). The size of the
structure appears to have been reduced in Sanborn maps between 1978 and 2005 and lacks
identification. There is no structure present in this area in the corresponding 1975 Sanborn
map. A structure appears in this area on a 1949 USGS topographic map, although is absent
in topographic maps for subsequent years.

e An approximately 575-foot long trench south of Penrose Avenue is visible on a 1962 aerial
image.

2.13.2 Records Review

Between 2018 and 2020, Stantec conducted informal file reviews at the PADEP Southeast Regional
Office to obtain information on hydrogeologic and environmental conditions for bordering offsite facilities.
Stantec requested environmental cleanup records and related documents for the following neighboring
properties: former SPC Corporation (2600 Penrose Avenue), former Passyunk Homes (24th Street and
Penrose Avenue), and a former residual waste landfill (3700 South 26™ Street) as identified on Figure 2-
2.

2.13.2.1 Provco Property (2600 Penrose Avenue)

Documents reviewed by Stantec concerning the Provco property (formerly the SPC Corporation property)
include: Underground Storage Tank Closure Report Form (ELM, 1999); Site Characterization
Report/Remedial Action Completion Report (Penn E&R, 2015); Site Characterization Report/Remedial
Action Plan (Penn E&R, 2016a); Ground Water Attainment Demonstration letter (Penn E&R, 2016b);
Remedial Action Completion Report (Penn E&R, 2017); RIR/Cleanup Plan (Vertex, 2019); and
miscellaneous correspondence between SPC Corporation, their consultants, and PADEP (1991-2019).

Located to the south of AOI 4 on the southern side of Penrose Avenue, the Provco property represents a
6.65-acre parcel of commercial land that is in the process of being redeveloped. Approximately 3 acres of
the western portion of the parcel is currently occupied by a Wawa food market and fueling station, while
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the remainder is vacant as it is being developed by the current owners, Provco Penrose, LLC. Pursuant to
Vertex's 2019 RIR/Cleanup Plan, the site most recently operated as a scrap metal shredding yard (1970s
up to 2013). Prior to the 1970s, it was used as railyard (mid-1900s) and a park (1920s). SPC Corporation
purchased the site from Camden Iron and Metal in the mid-1980s and maintained operation as a metal
shredding yard until 2013. At that time shredding operations were terminated but they continued to accept
metal scrap for recycling purposes through 2016.

A deteriorated 4,000-gallon gasoline UST and a 6,000-gallon diesel UST were identified as the source of
petroleum contamination in soil and groundwater during tank closure activities conducted by ELM (ELM,
1999). Both USTs were removed in 1999, and approximately 178 tons of petroleum hydrocarbon-
impacted soil was excavated in 2000 (Penn E&R, 2015). The excavation area was backfilled with clean
soil, though no post-excavation samples were collected prior to backfilling. Penn E&R completed
additional soil characterization activities in 2015 to confirm the effectiveness of the soil remediation
performed by ELM in 2000, the results of which revealed a single exceedance of the PADEP non-
residential S to GW MSC for benzene. Field observations noted elevated PID measurements and
sheening in the vadose zone.

The 2019 Vertex RIR/Cleanup Plan reported soils on the property were impacted by tetrachlorethylene,
bis(2-ethylhexyl)phthalate, PCBs (Aroclor 1242), and metals (antimony, arsenic, lead, and mercury) at
concentrations exceeding PADEP non-residential S to GW MSCs. In groundwater, several VOCs
(including benzene and MTBE), SVOCs, and dissolved metals (antimony, arsenic, and lead) exceeded
applicable PADEP non-residential used aquifer MSCs (Vertex, 2019).

Reports for the Provco property posed varied representations of groundwater flow direction in the
unconfined aquifer. Vertex (2019) presented groundwater flow on the property to be in a northerly
direction; not northwest toward the Schuylkill River or west-southwest as previously reported by Penn
E&R (2016a & 2016b).

2.13.2.2 Former Passyunk Homes Property (24t Street and Penrose Avenue)

Documents reviewed by Stantec for the former Passyunk Homes property, also known as Sienna Place
Homes, include a Final Report for Groundwater (Pennoni, 2006) and the Passyunk Homes Sewer
Inspection Final Report (RJN Group, 2000).

The former Passyunk Homes property was a 54-acre parcel of developed residential land located east of
AOI 4. The parcel was partially vacant following the demolition of public housing circa 2000, up to its
redevelopment following the completion of the 2006 Final Report. The property was entered into the Act 2
program to demonstrate attainment of the Background Standard for groundwater. As had been
documented by others, a petroleum hydrocarbon plume is known to exist beneath the site, with
exceedances of the PADEP residential used aquifer MSC having been noted for VOCs (benzene and
ethylbenzene) and SVOCs (naphthalene, bis(2-ethylhexyl)phthalate, benzo(a)anthracene, and chrysene).
MTBE and chloroform detections have also been noted by Pennoni (2006) and were attributed to a
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leaking UST at a neighboring gas station (2601 Penrose Avenue). A 550-gallon gasoline UST is known to
have existed on the site.

As was documented by others, the LNAPL plume has been attributed to offsite sources (Pennoni, 2006).
An LNAPL recovery system is currently operated at the DSCP by the Defense Logistics Agency (DLA).
During an inspection of the Packer Avenue Sewer (RJN, 2000), evidence of petroleum was found to exist
in the combined sanitary and storm sewer pipe running beneath the site. As reported in previous RIRs for
the former Philadelphia Refinery, a vapor mitigation system is currently operated to remediate vapors in
the Packer Avenue Sewer.

Pennoni reported that groundwater flows to the southeast in the unconfined aquifer and lower aquifer,
which is referred to as the semi-confined to artesian Farrington Sand. Pennoni noted that historical
groundwater elevation figures (1920s) show a northwesterly direction of groundwater flow in the lower
aquifer. Pennoni interpreted that pumping of groundwater associated with LNAPL recovery at the DSCP
and former Philadelphia Refinery may be influencing flow direction.

2.13.2.3 Former Residual Landfill (3700 South 26t Street)

Documents reviewed by Stantec concerning the former residual landfill (also called Danbro, L.P.) include:
Remedial Investigation and Final Report (RT Environmental, 2011) in addition to boring/well logs and
data tables from various time periods.

The former residual landfill is located to the south of AOI 4 and on the southern side of Penrose Avenue.
It was a 15.66-acre industrial parcel of land that operated as a rail yard from the late 1800s through the
1960s (RT Environmental, 2011). Auto shredder fluff material was later stored adjacent to the railroad
embankments in the late 1970s through the early 1980s by the parties who leased the former SPC
Corporation property. Historic fill, deposits of auto shredder fluff, and PCB soil impacts were found to exist
onsite following several environmental investigations carried out between 1982 and 1999. Excavation and
offsite disposal were conducted to remediate PCB impacts, and the site underwent a residual waste
landfill closure. According to RT Environmental (2011), a 1983 site investigation report by Weston
Solutions, Inc. indicated a lagoon may have been present on the property.

Groundwater at the former residual landfill was reported to be impacted by chloride, metals, MTBE, and
TBA. A Final Report to address metals and chloride in groundwater was submitted in 2007. Both MTBE
and TBA were detected at elevated concentrations in monitoring wells downgradient of the former
residual landfill. According to a groundwater analytical results table obtained during Stantec’s file review,
the maximum detected concentration of MTBE at the site was 900 micrograms per liter (ug/L) in 2007.
For TBA, the maximum concentration was 32,000 ug/L in 2009. The impacts were attributed to mobile
and/or construction equipment stored onsite. RT Environmental (2011) interpreted groundwater flow as
trending south-southwest in the unconfined aquifer.
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2.13.2.4 The 2601 Penrose Avenue 7-Eleven Station

Stantec reviewed documents submitted to PADEP for the 2601 Penrose Avenue 7-Eleven Station
(formerly Sunoco). The property had multiple documented releases and is currently in the Storage Tank
Corrective Action program. According to a 2006 Remedial Action Progress Report prepared by
Groundwater & Environmental Services, Inc., a release was reported to PADEP in 1993 following impacts
observed during UST removal. Soil and groundwater investigations were conducted, and a groundwater
remediation system and soil vapor extraction system were installed. In 2001, a flex line release was
detected and reported to the PADEP. According to a recent Remedial Action Progress Report prepared
by Groundwater & Environmental Services, Inc. and dated September 13, 2021, the recovery systems
were deactivated in 2008. Correspondence to PADEP dated September 7, 2012, titled “Request for
Permission for Remediation System Decommissioning”, described the history of the remediation systems.
The liquid phase recovery system consisted of flow through an oil/water separator, then treatment of
groundwater with multiple bag filters, an air stripper, and carbon vessels prior to release to the storm
sewer through a permitted groundwater discharge. COCs in soil and groundwater at the site consist
primarily of BTEX compounds, MTBE, 1,2,4-TMB, and naphthalene. Notably, benzene has been detected
in soil at concentrations up to 19 mg/kg, and MTBE has been detected at concentrations up to 150 mg/kg
(pre-remediation concentrations). In groundwater, benzene has been detected at concentrations up to
43,000 ug/L, and MTBE has been detected at concentrations up to 410,000 ug/L (prior to completion of
remediation). In the most recent groundwater sampling event conducted in July 2021, the following COCs
were detected above the SHS: benzene (1,600 pg/L), MTBE (240 pg/L), naphthalene (310 pg/L) and
1,2,4-TMB (560 ug/L). Direction of groundwater flow was mapped to the northwest toward Penrose
Avenue.

2.13.2.5 Historical Tank Farm Drawings — No. 4 Tank Farm

Stantec reviewed available historical drawings related to AOI 4 tankage with respect to sources of

petroleum to refine the understanding of potential fate and transport from AOI 4 sources versus offsite

sources and groundwater plume locations. The following drawings are discussed in this RIR Addendum:

e Survey of South End of No. 4 Farm — Showing Property Required for Approach to the New Penrose
Ferry Bridge, Phila Refinery Atlantic Yard by The Atlantic Refining Co. Engineering & Construction
Dept. (Drawing 37-69B) (February 1948)

e Phila. Refinery South Yard No. 4 Farm Plan of Gulf Qil Corp. Property West Side of 26t Street by
The Atlantic Refining Co. Engineering & Construction Dept. (Drawing 37-80) (May 1957)

e Phila. Refinery South Yard #4 Tank Farm, Location & Cross Section of Test Borings — Penrose Ave.
by The Atlantic Refining Co. Engineering & Construction Dept. (Drawing 37-85) (August 1961)

e Details of City Steam Connection on Water Line at Penrose Ave - #4 Tank Farm by Atlantic Refining
Co. (Drawing 62-19) (1961)
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Of importance to informing the RIR objectives the following information was incorporated from the
drawings:

e Historic Tank Farm No. 4 ASTs PB 259 and PB 260 are shown in 1948 and indicate the tanks were
used to store furnace oil, gas oil, or kerosene at the time.

e The approximate eastern half of AOI 4 was owned by Gulf Oil Corporation in 1957 and was mostly
undeveloped land, with the exception of the Gulf service station at 26" Street and Penrose Avenue.

e The 1961 drawings provided offsite test boring logs for the CSM and insight into the potential source
of leaking water near an area of groundwater mounding in AOIl 4 (see Section 4.2.2).

2.13.3 PA One Call Response Information

PA One Calls were performed prior to invasive field work as a part of the field programs for the RIR
Addendum. Member responses indicated that an underground drain line traversed the project drilling area
for which a design drawing was obtained:

e Waste Disposal Location Plan South of Tank # 253, Sunoco Inc. (R&S) (Drawing No. 9-0-3D/14002D
dated March 7, 2007)

Correspondence with former refinery personnel indicated that the line drained steam condensate from the
1232 Fluidized Catalytic Cracking Unit (FCCU) in AOI 7 of the former Girard Point Refinery. This is the
same line that was used to discharge the Penrose System effluent by way of permit to the City storm
sewer in Penrose Avenue.

2.13.4 Philadelphia Water Department Correspondence

In early 2021, Stantec and Evergreen corresponded with the Philadelphia Water Department (PWD) to
generally discuss the City’s sewer system in proximity to the former Philadelphia Refinery and gain a
better understanding of the sewer flows between combined (trunk) sewers, the Schuylkill River, and the
intercepting sewer beneath South 26t Street. In September 2021, additional correspondence with the
PWD was completed to obtain information on the Penrose Avenue Sewer.

In general, the City sewer system in the project area includes an intercepting sewer (26" Street
Interceptor), a shallow, combined or trunk sewer (Penrose Avenue Sewer), and a storm sewer that
captures runoff from catch basins and inlets along the roadways. The intercepting sewer was constructed
in the 1960s and the objective was to have that sewer intercept or capture and divert sewage away from
the Schuylkill River and to one of the City’s wastewater plants for treatment. The chamber where the flow
is diverted from Penrose Avenue Sewer into the 26™ Street Interceptor is located near the southwestern
corner of the roadway intersection. The shallow storm sewer that received the refinery drain line and
Penrose system discharges drains into the Penrose sewer east of the intercepting chamber. The City
keeps track of combined sewer overflows to the Schuylkill River when the intercepting sewer is unable to
accept more flow, generally during rainfall events.
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Additional detail on these sewers was provided in the AOI 4 RIR. Drawings recently received by Stantec
from the PWD in the time since the AOI 4 RIR are included in Appendix S.

2.14 NATURAL SOURCE ZONE DEPLETION

To support the sitewide CSM and provide data to be used for decision-making with respect to future
remedial measures at the site, Evergreen completed a sampling event to collect data on estimated rates
of natural source zone depletion (NSZD). E-Flux, LLC (E-Flux) supplied samplers (Fossil Fuel Traps) and
associated field components for deployment and retrieval by Stantec. On April 26, 2021, Stantec
deployed ten samplers at selected locations across the facility to passively measure carbon dioxide (COz2)
fluxes. One of the traps, AOI4-FFT-21-09, was deployed in AOI 4, near well RW-705 (Figure 2-1).
Stantec installed the 4-inch diameter receiver approximately 2 inches into the subsurface, inserted the
sampler, and attached a protective rain cover. Generally, a two-week sampling period is recommended;
however, following consultation with E-Flux, the sampling period was extended to three weeks with the
goal of obtaining representative samples during the rainy season. Following the three-week sampling
period, the traps were removed, packed, and shipped to E-Flux for analysis of total sorbed CO2 based on
ASTM Method D4373-14 and fossil fuel-based CO:2 contribution by radiocarbon analysis based on ASTM
Method D6966-18. COz2 flux, which was calculated based on deployment time, was converted to a LNAPL
depletion rate in gallons/(acre-year). Additional details regarding the Fossil Fuel Traps and deployment
procedures are outlined in E-Flux’s report and Deployment Standard Operating Procedure (SOP)
(Appendix M). The measured rate of NSZD at location AOI4-FFT-21-09 (lab sample ID 10193-R1-CO2-
09) was 615 gallons/(acre-year).

2.15 REMEDIATION SYSTEM UPDATE

The 2017 RIR included a summary of the history of the operation of remediation systems in AOI 4.
Updates on operational status and recovery continues to be submitted to PADEP on a semi-annual basis
in Evergreen’s Groundwater Remediation Status Reports for the facility. Changes in the remediation
systems operation since the submission of the 2017 RIR are summarized in this section.

2.15.1 $-30 Remediation System

At the time of the RIR submission in March 2017, the S-30 Remediation System was inactive, having
been operated from 1996 through 2010. On March 28, 2018, the system was reactivated due to an
accumulation of LNAPL. The S-30 Remediation System consists of an LNAPL pump, probe assembly,
and control panel. The recovered LNAPL is stored in a 2,500-gallon holding tank, the contents of which
are pumped out as needed and placed in an onsite slop tank. As indicated in the Former Philadelphia
Refinery Remediation Program Groundwater Remediation Status Report, First Half 2021 submitted July
30, 2021, the system had recovered 40,359 gallons of LNAPL through the end of June 2021. A total of
709 gallons have been recovered since the system was restarted in 2018 (1.7% of the total).
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2.15.2 Penrose Avenue Remediation System

The installation of an in-situ Submerged Oxygen Curtain (iISOC) was initiated at the Penrose Avenue
Remediation System during the second half of 2018. The system consisted of seven oxygen injection
points located in RW-706, RW-709, RW-711, RW-712, RW-713, RW-714, and RW-715 with the purpose
of creating an oxygen barrier to accelerate the natural degradation of petroleum hydrocarbons. The iSOC
system was turned off April 7, 2020.

The Penrose System was operated until March 10, 2020, when the groundwater remediation system was
taken out of service pending approval of the PWD discharge permit renewal. The permit was later
renewed by PWD; however, the groundwater remediation system remained out of service for monitoring
of rebound conditions. System evaluation indicates that the existing technology has remediated the area
to within its limits and future cleanup plans will provide additional evaluation of the area to determine if
other remediation technologies are necessary.

Groundwater and LNAPL recoveries over the lifetime of the Penrose System are presented in Figure 4-
16 and Figure 4-17, respectively. Hydrographs showing groundwater elevations of the recovery wells and
selected observation wells are shown on Figure 4-15.
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3.0 UPDATED VAPOR INTRUSION ASSESSMENT

Previous reporting has presented data and discussions regarding the potential vapor intrusion pathway
for onsite receptors. This section will add to the discussion by providing analysis of onsite data collected
since submittal of the 2017 RIR. PADEP comments to previous reports have pointed out that an
examination of the potential vapor intrusion pathway for offsite receptors has not been previously
presented. An additional purpose of this section is to conduct an initial assessment of the potential for
vapor intrusion to offsite receptors through review and evaluation of both onsite and offsite data. This
assessment is guided by PADEP Land Recycling Program Technical Guidance Manual, Section IV:
Vapor Intrusion (VI Guidance) and includes a review of groundwater analytical data and elevations,
evaluation of LNAPL distribution, and an initial assessment of preferential pathways.

3.1  ONSITE AIR SAMPLING RESULTS

As described in Section 2.10, additional onsite vapor intrusion investigation activities were conducted in
2017. With input from PADEP on an air sampling work plan, a sitewide air sampling event was conducted
in 2017. The buildings included in the sampling were occupied (defined as being occupied for at least 15
minutes daily), were unvented, and were in contact with the ground or were skirted buildings. A table of
the buildings is presented in Appendix G. In AOI 4, the building sampled was:

e Building 15: 15 Pump House (AOI4-Al-17-01)

Building and sample locations are shown on Figure 3-1. An ambient air sample (AOI4-AA-17-01) was
collected in an upwind location which, on the day of the sampling, was southeast of 15 Pump House.

Table 2-12 presents the air sampling results compared to the following risk-based screening levels and
occupational criteria:

e USEPA Regional Screening Levels (RSL) for Composite Worker Air; Target Risk (TR)=1E-5, Target Hazard
Quotient (THQ)=0.1

e PADEP vapor intrusion non-residential SHS indoor air screening values (SVIA-NR SHS)

e PADEP vapor intrusion non-residential SSS indoor air screening values (SVIA-NR SSS), 1/10 of the SVIA-NR
SHS

e  Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PEL)

e American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLV)

¢ National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure Limits (REL)

Also shown on Table 2-12 are comparisons to USEPA's background residential indoor air values and
PADEP background levels. PADEP has operated a network of air toxics monitoring stations that analyze
for VOCs. Regional ambient air quality in the Philadelphia area where the former Philadelphia Refinery is
located is best represented by data from the Marcus Hook monitoring station.

The VI Guidance establishes the EPA RSLs, TR=1E-5, THQ=0.1 as appropriate screening values when it
can be demonstrated that vapor intrusion is the only complete exposure pathway for a receptor. Upon the
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completion of remediation activities, it is anticipated that volatilization to the breathing zone will be the
only potentially complete pathway onsite for petroleum impacts in AOI 4. SSS for VOCs are not
anticipated to be calculated for onsite receptors. There were no exceedances of the EPA RSLs in the
sample collected from 15 Pump House (AOI4-Al-17-01) or the ambient air sample (AOI4-AA-17-01).
Additionally, no COCs were detected in either sample above USEPA'’s background residential indoor air
values or occupational criteria.

It should be noted that buildings in former Point Breeze Refinery are planned to be demolished as part of
the redevelopment process including 15 Pump House. As outlined in their Soil Management Plan dated
June 15, 2020, HRP intends to install vapor mitigation measures on newly constructed buildings or
conduct sampling to demonstrate that controls are not necessary.

3.2 GROUNDWATER TO VAPOR INTRUSION SCREENING

Since the groundwater to indoor air pathway is potentially of concern for offsite receptors in proximity to
AOI 4, a review of groundwater elevations and analytical results were conducted to evaluate this
pathway.

3.2.1 Groundwater Elevations and Subsurface Composition

As described in the VI Guidance, the vertical proximity distance from ground surface to dissolved phase
impacts can be used to evaluate whether COC impacts are at a distance from a potential receptor that
could present a concern for exposure. The vertical proximity distance for petroleum hydrocarbons is five
feet for hydrocarbon dissolved phase impacts and LNAPL, and its application requires the presence of
acceptable soil or soil-like material, as defined in the VI Guidance. Generally, in southeastern AOI 4 and
nearby offsite areas, shallow subsurface materials consist of silts, clays, and sands. Fill is present in
some places and can contain coarser debris but does not appear to be widespread in extent or thickness.
The VI Guidance notes “Natural soils and fill (including gravel) coarser than sand or with air-filled porosity
greater than silt may not constitute acceptable soil.” According to this distinction, subsurface materials in
the offsite area near AOI 4 appear to meet the condition of “acceptable soil” meaning that the vertical
proximity distance can be used. In the offsite Penrose area, the shallowest groundwater has been
observed in S-440 (approximately 8 to 10 ft bgs) and on the Provco property at S-377 and S-378
(approximately 9 to 12 ft bgs). This would indicate that in areas near the site, the vertical proximity
distance could be used for dissolved phase impacts, but not for impacts from LNAPL.

3.2.2 Groundwater Analytical Results — VI Screening

As an additional line of evidence, concentrations of dissolved COCs in wells near the downgradient
property boundaries were reviewed to support the evaluation of the potential vapor intrusion pathway to
offsite receptors. Table 3-1 shows concentrations of VOCs in groundwater in wells screened in the
unconfined aquifer. These results are compared to the PADEP non-residential groundwater statewide
health standard vapor intrusion screening values (SVGW-NR). The non-residential criteria were selected
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because the offsite areas in the immediate vicinity of AOI 4 are zoned for industrial use as presented in
the zoning map submitted as a part of Evergreen’s August 28, 2021 response to PADEP comments on
the Public Involvement RIR, and the statewide health standard screening value was selected because the
VI Guidance identifies this value as appropriate for use in defining a potential vapor intrusion source,
even when the selected standard is the SSS. Groundwater results since 2017 for Evergreen Short List
VOCs in monitoring wells located near the property boundary and offsite show exceedances of the
SVGW-NR only for benzene, ethylbenzene, and 1,2,4-TMB. The locations of the exceedances are shown
on Figure 3-1. As noted in Section 3.2.1, the dissolved phase impacts in this area would be outside of
the vertical proximity distance for petroleum impacts. However, it should be noted that the offsite impacts
in shallow groundwater are not delineated. As will be discussed in detail in Section 4, data collected in
the RIR Addendum effort suggest that the dissolved hydrocarbon impacts in this area do not originate
from a release in AOI 4.

3.2.3 LNAPL Distribution

As described in the VI Guidance, the vertical proximity distance for petroleum hydrocarbons is 15 feet for
separate phase liquids including LNAPL. Figure 3-1 shows the maximum ANT values from 2017 through
2021 for wells in and adjacent to AOI 4. No current buildings are present within the horizontal proximity
distance (30 feet) of wells showing ANT. However, well S-377 has shown ANT in the past at a depth that
is not deep enough to satisfy the vertical proximity distance (15 feet), and the property is currently under
redevelopment. Controls will be needed to mitigate any potential vapor intrusion to planned buildings.
Vertex (2019) indicates that Provco intends to install vapor barriers for buildings planned as part of the
property redevelopment. These mitigation actions are presented in Provco’s reporting as a part of the Act
2 process for releases at the property in pursuit of attainment of the SSS via pathway elimination for the
Provco property Act 2 site.

3.2.4 Assessment of Preferential Pathways

Preferential pathways can serve as conduits for the migration of hydrocarbon vapors, and to perform a
complete vapor intrusion assessment, an assessment of their presence/absence must be conducted. This
section describes an initial evaluation of known utilities that may have the potential to act as preferential
pathways. Figure 3-1 shows the locations of currently known utilities within and near AOI 4 that may
serve as preferential pathways. Some of utilities are in proximity to areas of COCs in groundwater above
the SVGW-NR. The assessment of preferential pathways should not be considered complete at this time.
It is anticipated that a more detailed analysis of the potential for these utilities to act as preferential
pathways for the migration of VOCs will be conducted and presented in a future Act 2 deliverable.
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4.0 UPDATES TO CONCEPTUAL SITE MODEL

This section outlines updates to and expansion of the CSM provided in the AOI 4 RIR to incorporate new
data collected since the previous submittal with refined interpretations. The primary objective of the CSM
update is to provide information supporting characterization and delineation of AOI 4 contamination near
the southeastern AOI 4 boundary, primarily within offsite PennDOT ROW property. Updates to the
conceptual understanding of past and present conditions identified at AOI 4 and nearby proximity are
summarized in this section.

4.1  DESCRIPTION AND SITE USE

e As of June 26, 2020, HRP completed its purchase of PESRM.

¢ HRP plans to redevelop the area of the facility on the east side of the Schuylkill River (AOls 1-8)
as a multimodal industrial park with ancillary rail infrastructure, energy infrastructure, marine
capabilities, and commercial uses. HRP has no plans to operate the facility as a refinery and is
currently conducting decommissioning and demolition activities at the former Philadelphia
Refinery.

o Current site use of areas near AOI 4 that are relevant to the additional investigation field activities
include:

o PennDOT ROW: located adjacent to the southeast of AOI 4, north of Penrose Avenue,
and west of 26" Street, currently unoccupied vegetated property

o Provco property: located south of Penrose Avenue and AOI 4, currently being
redeveloped for commercial use

o Historical aerial imagery, fire insurance maps, and city directory information indicate that retail
service stations (filling stations) were present in the offsite AOI 4 area (see Section 2.13.1 and
Appendix R). Two of the stations were present near the northwestern corner of Penrose Avenue
and South 26%" Street. Historical refinery drawings in Appendix Q confirm the Environmental Data
Resources, Inc. report findings that the western station was owned by ARCO, and the eastern
station was owned by Gulf. An additional, un-named filling station was present on the southeastern
corner of the same intersection but slightly outside of the investigation area. Also of note is the
apparent construction or repair of the Penrose Avenue sewer in a 1962 aerial photograph near 26"
Street and Lanier Avenue.
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42 GEOLOGY AND HYDROGEOLOGY
4.2.1 Depositional Sequences and Lithologies

Lithologic logs for wells installed since the AOI 4 RIR were reviewed in context with previous RIR findings
to refine the CSM and compare AQOI 4 offsite conditions to those previously characterized onsite. Up to
approximately 15 feet of urban fill is apparent in the shallow subsurface and may contain local areas of
perched groundwater. The fill is thickest along the axis of the Penrose Avenue sewer and in historically
low areas, generally south of Penrose Avenue. The fill is heterogeneous in nature and consists of an
admixture of sediment with debris including stones, coal, cinders, glass, wood, and bricks. Approximately
two to four feet of Holocene-age alluvium (mostly soft, marsh mud with occasional sand and gravel) is
interpreted to be present beneath the thickest filled areas representing where marshland was reclaimed.

Pleistocene-age deposits were interpreted through correlation to be present beneath the fill and
Holocene-age deposits, where present. The Pleistocene-age deposits form a subtle river terrace that
consists of a sequence of alluvium beginning with an upper, two to 18-foot thick, muddy (admixture of
clay and silt with occasional very fine to fine sand) layer underlain by granular deposits of mostly sand
and heterogeneous gravel (varicolored mudstone, siltstone, quartz, metamorphic rocks) to depths of up to
approximately 42 ft bgs. Wells S-374 through S-378, S-440, and S-448 were installed in this layer as it
commonly contains the water table, and its character and extent are consistent with the layer in which
most onsite contaminants are located.

Cretaceous-age deposits are interpreted to be present below Pleistocene-age deposits and were
observed to be predominantly sandy to the depth of the Potomac-Raritan-Magothy (PRM) middle clay unit
aquitard (middle clay). The sands are generally denser, more well-sorted, and on average contain less
matrix fines (less silt/clay) than the Pleistocene-age deposits. Like AOI 4, the PRM upper clay unit is fine-
grained but thin and discontinuous across the offsite AOI 4 area. A discontinuous upper clay allows the
PRM upper sand unit to be in direct hydraulic connection with Pleistocene-age deposits so that they form
part of the water-table aquifer in this area. Wells S-441 through S-447 were constructed to intersect the
upper sand and where feasible, co-located with wells screened across the water table (e.g., S-374 and S-
444) so that vertical gradients and contaminant distributions could be evaluated between the depositional
units in the water table (i.e., the water-table is comprised of two depositional units and the new wells were
installed to characterize each).

Twelve of 14 borings performed in the project area were drilled deeply enough to confirm the presence of
the middle clay. The middle clay in the investigation area is generally a white, red, and dark gray mud
layer that has a low moisture content and a medium to high plasticity with some lignite zones. Boring
AOI4-BH-20-03 and well S-449 were drilled through the middle clay to explore the lower aquifer and
indicated that the middle clay is approximately 15 feet thick in the offsite area. Beneath the middle clay,
the lower aquifer is primarily sandy and gravelly and present to a depth of at least 103 feet; the maximum
depth explored offsite of AOI 4. Well S-449 was co-located with water-table well S-448 and installed to
intersect the sandy interval below the interpreted middle clay to support characterization of a geophysical
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anomaly observed by Aestus at AOI4-BH-20-03 (CD-03) where a permanent well could not be installed
due to ongoing Provco property development.

Stratigraphic profiles F — F’ and G — G’ (see Figures 4-11, 4-12, and 4-13) were developed by Stantec as
part of a facility-wide mapping effort to inform the fate and transport assessment expected to be
completed in 2022. The profiles were included in the AOI 4 RIR, updated for the response to PADEP
comments, and have been further updated for this addendum to include more recent groundwater
surfaces and updated geologic unit terminology (e.g., distinguished between Holocene-age and
Pleistocene-age alluvium). The locations of these two profiles were chosen to better understand AOI 4
subsurface conditions with respect to neighboring AOIs and adjacent properties, with a primary goal of
understanding middle clay continuity. The profiles were also chosen to explore possible interactions
between groundwater, the Schuylkill River, and possible exchanges of groundwater between aquifers and
sewers.

Figure 4-14 presents an estimation of the middle clay’s thickness in and around AOI 4 from picks made
by Stantec on boring logs. The middle clay is a regional aquitard previously presented to separate and
define the facility’s two mappable aquifers (see Section 4.2.2.). The figure indicates that the middle clay
varies in thickness but is generally 10 to 20 feet thick beneath the southeastern and southern AOI 4 area.
The middle clay is thinner towards northwestern AOI 4 in a pattern that orients northeast to southwest to
areas in the former Girard Point Refinery and offsite, where the middle clay is absent (see Figure 4-13).
As to the AOI 4 Addendum area near Penrose Avenue, the middle clay unit aquitard appears to be of
sufficient thickness to locally separate the aquifers which is key to understanding pathways of
contaminant transport being considered (see Section 4.7).

4.2.2 Hydrostratigraphic Units
4.2.2.1 Water-Table (Unconfined) Aquifer

The AOI 4 RIR provided the basis for characterization of water-table conditions at AOI 4. This RIR
Addendum includes a set of five figures (Figures 4-1a through 4-1e) for 2018 to 2021 gauging events
that included the newly installed offsite wells as they became available. It is noted that for the first
gauging event in November 2018, water level and well survey data was pulled from available records for
the Provco property (Provco wells LMW-2, LMW-3, LMW-4, LMW-6, LMW-7, LMW-11) and utilized in
conjunction with Evergreen data. It is also noted that some gauging events were area-specific, so the
extents shown in the figures are not always the same. An effort was made to present data from sitewide
gauging events that captured AOI 4 plus outside perimeter areas, including data from the former DSCP
facility where available. When reviewing the maps, it should be noted that the Penrose System (see
Section 2.15.2) was pumped near-continuously in the area up until March 10, 2020; therefore, the 2018
and 2019 datasets were collected during an active pumping period (pumping wells are not used in
contouring).

The water-table figure set indicates groundwater flow patterns near the AOI 4 southeastern boundary are
consistent with previous RIR datasets. In the offsite perimeter, the water table is relatively flat and vertical
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gradients are minimal with near-equal elevations indicated by the water-table well pairs. The prevailing
flow direction in this area is inferred to be south/southeast across the AOI 4 boundary, generally following
topography. Within central AOI 4, there is an area of higher groundwater related to higher topography that
forms a divide in the pattern of flow. Another prominent feature on the AOI 4 water-table maps 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. A capture zone is suggested by the data enveloping the Penrose
System pumping wells (when operating), although the mounding tends to obscure some of the area data.

Although elusive, there is some indication in available datasets that groundwater may be converging near
the intersection of Penrose Avenue and South 26t Street where the Penrose Avenue and Lower
Schuylkill East Side Intercepting Sewers (interceptor) connect. These sewers are below the water table
and the presence of leaks in the sewer pipes would support groundwater convergence in the vicinity.
Another example of persistent groundwater convergence is shown in the larger datasets near a presumed
sewer leak in AOI 1 along 26%" Street, in the vicinity of well S-44. This is an area where the interceptor is
suspected to be leaky as presented in the AOI 1 RIR (Stantec, 2016).

4.2.2.2 Lower (Semi-Confined) Aquifer

Like the water table beneath AOI 4, the more recent groundwater flow pattern in the lower aquifer is
consistent with conditions presented in the AOI 4 RIR. Figures 4-2a through 4-2d indicate an overall
southerly flow direction under a shallow hydraulic gradient. New offsite well S-449 is included in the
December 2020 and April 2021 datasets. There is some variability in the pattern to note, including
component of southwesterly and southeasterly flow, and convergence of flow east of AOI 4 along 26t
Street.

4.2.3 Inter-aquifer Interactions

Vertical slices of the June 2018 water table and lower aquifer surfaces are shown on the stratigraphic
profiles. In northwestern AOI 4 and to points north and east where the middle clay is thin (see Figure 4-
14), hydraulic heads between the water table and lower aquifer are nearly equal because the water
pressures can equilibrate between units through vertical leakage or a direct hydraulic connection. In
southeastern AOI 4 and at offsite well pair S-448/S-449, water levels support that the middle clay aquitard
is effective at separating the aquifers (lower aquifer is semi-confined by the middle clay).

4.3 CONSITUENTS OF CONCERN

4.3.1 Groundwater

e Since the beginning of 2017, seven COCs (benzene, ethylbenzene, 1,2,4-TMB, MTBE,
toluene, ethylene dibromide, and naphthalene) were detected at concentrations above the
SHS in wells screened in the unconfined aquifer. Many of these COCs exceed the SHS
within AOI 4 near the boundary.
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¢ Inthe AOI 4 lower aquifer, MTBE was the only compound detected in wells at concentrations
exceeding the SHS. However, at offsite lower aquifer well S-449, installed at the southern
limit of investigation with water-table well S-448, concentrations of MTBE and benzene
exceed the SHS.

A detailed discussion of COC distribution and trends will be conveyed in Section 4.6.

4.3.2 Soil

e In 2021, surface soil was collected and analyzed for lead to delineate property boundary
areas to a potential “new” lead NRDC MSC in surface soil, which is anticipated to be close to
1,000 mg/kg. The goal of delineating to 1,000 mg/kg was achieved.

e Evergreen performed remedial action in 2018 to remove lead-impacted soil in an area where
earthwork was planned. During the project, 53.5 tons of soil were removed and disposed
offsite.

e Concentrations of lead in surface soil are delineated to the current selected standard of 2,240
mg/kg.

¢ Soil samples were collected in 2020 as a part of the confirmation drilling program to
investigate potential source areas in southern AOI 4 and in the offsite Penrose area. Many of
these samples were collected in the permanently saturated zone and were intended to be
used for screening only. No COCs were detected above the SHS at depths where the SHS is
applicable to soil samples.

A detailed discussion of lead in surface soil is presented in Section 4.4.

4.4  LEAD IN SURFACE SOIL

Due to public interest and concern regarding lead in soil at the former Philadelphia Refinery, this section
provides additional dialogue regarding lead in surface soil with respect to the S to GW MSC, NRDC MSC,
and the SSS. Figure 4-8 shows the AOI 4 lead soil samples collected from 0-2 ft bgs interval compared to
these three values. Samples below all three standards are shown in green, samples above the S to GW
MSC only (450 mg/kg) are shown in yellow, samples above the NRDC MSC (1,000 mg/kg) but below the
SSS (2,240 mg/kg) are shown orange, and samples above the SSS only (2,240 mg/kg) are shown in red.

4.4.1 Soil to Groundwater Comparison

Figure 4-8 shows concentrations of lead in surface soil below the S to GW MSC for lead (450 mg/kg) as
green symbols. Yellow, orange, and red symbols show locations of soil samples above the S to GW MSC.
Lead is present in some areas of the site above the S to GW MSC. Groundwater results were reviewed to
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evaluate whether these concentrations of lead in soil are influencing groundwater. In AOI 4, there is an
extensive and representative monitoring well network in AOI 4 downgradient of the exceedances of the S
to GW MSC. In 2017 through 2021, 109 groundwater samples were collected from wells within and
downgradient form AOI 4. None of the samples had concentrations of lead above the SHS of 5 pg/L
(Table 2-6a and Table 2-6b). Based on the groundwater analytical data, lead leaching from soil to
groundwater is not a significant pathway of concern in AOI 4.

4.4.2 Non-Residential Direct Contact Comparison

As detailed in Section 2.11, Evergreen performed additional soil sampling for lead near property
boundaries in anticipation of a possible future change of Evergreen’s selected standard from 2,240 mg/kg
to a value expected to be close to 1,000 mg/kg, the current NRDC MSC. Figure 4-8 shows the locations
of lead samples in surface soil (historic and recent) compared to 1,000 mg/kg to give sense of the
distribution of elevated lead concentrations. Orange and red symbols represent sample locations where
the concentration of lead is above 1,000 mg/kg. Samples that have been excavated and removed from
the site are not shown. In areas near the property boundary where lead detected above the NRDC MSC
was not delineated, Evergreen collected samples in 2021. In AOI 4, Evergreen collected sample AOI4-
BH-21-01 to delineate surface soil sample S-408. On Figure 4-8, the data box shows the 2021 sample
result of 250 mg/kg. As discussed in Section 4.3.2, the goal of delineating to 1,000 mg/kg was achieved.

4.4.3 Site-Specific Standard Comparison

Although this is likely to change in the future, the current selected standard for lead in surface soil at the
former Philadelphia Refinery is 2,240 mg/kg as approved by the PADEP in 2015. At this time, Evergreen
has not elected to change the selected standard due to the uncertainty regarding which model inputs
PADEP will deem acceptable default values in its own calculations for direct contact exposure. Figure 4-8
shows surface soil lead results above the SSS of 2,240 mg/kg in red. As described in Section 2.11,
Evergreen performed a remedial action in 2018 to remove surface soil with concentrations of lead above
the SSS. No samples showing lead at concentrations above the SSS remain within AOI 4.

4.5 LNAPL DISTRIBUTION AND MOBILITY

Three main areas of LNAPL have been observed within AOI 4 over the period of 2017 to 2021: the area
south of 870 Unit, the S-30 area, and the Penrose System area. The following is a discussion of LNAPL
distribution and mobility by area. Figure 4-3 shows ANT maximum values for the 2017 to 2021 period.
Hydrographs that support the discussion are included as Appendix I. The ChemQuants report presenting
expert interpretation of LNAPL forensics samples is included in Appendix H. Laboratory analytical reports
including LNAPL sample results from 2017 to 2021 are included in Appendix E. LNAPL transmissivity
testing results are included in Appendix F.
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Area South of 870 Unit: Monitoring well S-104 (located south of 870 Unit across Hartranft Street)
historically had LNAPL thicknesses ranging from 0.26 feet to 1.5 feet. The well was gauged as part of the
sitewide LNAPL transmissivity testing and soon after ANT was measured at 6.94 feet on April 22, 2019.
Nearby wells were gauged at that time, and ANT measurements were observed to be consistent with past
readings except for S-366, where LNAPL had not previously been observed and was measured at 0.34
feet.

In 2004, the product in S-104 was analyzed and reported as 100% extremely-weathered middle distillate
with a density of 0.8787. Well S-368 was installed to delineate that LNAPL body to the east. The product
in S-368 was analyzed in 2017 by another laboratory whose interpretation was a “mixture of diesel or #2
with a small amount of naphtha or gasoline”. Stantec collected additional samples from S-104 and S-366
on April 22, 2019. S-104 results were interpreted to be “slightly-weathered middle distillate, either diesel
fuel or fuel oil and perhaps a small amount of unidentified light material”. The middle distillate portion of
the sample was estimated to have been released approximately 2 +/- 2 years ago (sample density of
0.8796). According to the laboratory, the S-366 sample is most likely a refinery intermediate stream,
probably ultraformate or something similar in composition.

Additional samples were collected from S-104 and S-368 in 2020, and the results were interpreted by
ChemQuants. For the S-104 sample, ChemQuants’ interpretation was consistent with the 2019
characterization, although the polycyclic aromatic hydrocarbons suggest that the petroleum was sulfur-
rich, implying that the product was not a finished fuel oil. ChemQuants also noted that SVOC
biodegradation modeling indicates a release time of 4 to 8 years ago. For the S-368 sample,
ChemQuants noted that there appeared to be an addition of a naphtha range product in 2020 that was
not present in the sample analyzed in 2017. The light to middle distillate range petroleum appeared the
same in the two samples, but a lighter naphtha range component may have emerged after 2016.

Samples were collected from well S-96 in 2019 and 2020. These were interpreted in both cases to be a
weathered heavier material likely with an older release date. The 2019 interpretation estimated the S-96
sample was released about 13 +/- 2 years ago.

Hydrographs are included in Appendix | for wells S-104, S-366, S-368, and S-96, which show material
increases or recent first occurrences of LNAPL in the area. LNAPL transmissivity testing for wells S-104
and S-366 performed in 2019 showed values less than the ITRC de minimis criterion.

S-30 Area: As described in Section 2.15.1, Evergreen continues to operate an LNAPL recovery system
in the S-30 area after restarting recovery activities in 2018. LNAPL transmissivity testing for wells S-30
and S-29 performed in 2019 showed values less than the ITRC de minimis criterion.

Penrose System Area: Evergreen operated the Penrose System until March 2020. The remediation
system was originally used as a groundwater recovery system at the property boundary and recovered
little LNAPL through 2016 (Figure 4-17). It was around this time that PESRM acknowledged a suspected
release related to piping associated with storage tank PB 253. Evergreen continued to operate the
remediation system to recover the increased LNAPL in wells observed after the release. In recent years,
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ANT measurements have decreased, and LNAPL recovery slowed significantly. LNAPL transmissivity
testing for S-241, located upgradient of the remediation system showed results above the ITRC de
minimis criterion for testing in 2018, but below the criterion in 2019. Other wells tested in the area (S-220
and S-221) showed results below the ITRC de minimis criterion.

4.6 QUALITATIVE FATE AND TRANSPORT

The AOI 4 RIR presented a qualitative discussion of the fate and transport of benzene and MTBE
contamination present in AOI 4 to proxy future simulations and inform the migration pathway and receptor
discussion. The discussion was supported by Stantec’s conservative fate and transport assessment for
benzene utilizing Quick Domenico near AOI 4’s southeastern boundary in the water table (AOI 4 RIR;
Appendix L). The Quick Domenico assessment indicated that benzene contamination had the potential to
migrate or have migrated offsite, and PADEP’s disapproval of the AOI 4 RIR cited the potential condition
of offsite groundwater contamination as a deficiency. The characterization work completed by Stantec
and Evergreen in the time since RIR disapproval was tailored primarily to address delineation of potential
offsite groundwater contamination in the area. The following findings related to meeting the Act 2
deficiency are summarized herein.

4.6.1 Onsite Source Potential

To inform decisions regarding AOI 4 sources for petroleum, Stantec reviewed tank storage and release
incident documents and available historical drawings on tank farm history, some of which indicate tank
contents. PA One Call response information from PESRM and Sunoco Pipeline also provided information
on petroleum pipelines that enter AOI 4 west of the project area, and on a refinery drain line running from
AOI 7. The following summarizes findings.

e AOI 4 ASTs in proximity to the Penrose area are indicated to have historically stored crude oil and
primarily middle distillates, such as kerosene, heating oil, low-sulfur diesel (15MV2), and light cycle oil
(LCO). Release incident documents indicate that tank PB 243 was overfilled in August 1998 and
spilled an estimated 120 barrels of diesel fuel into the tank’s containment area. In November 2007, a
small release of LCO (2-3 gallons) was reported in central AOI 4 while LCO was being transferred
from tank PB 243 to tank PB 821. Other release incidents document generally small releases of crude
oil in the area. Historical drawings included in Appendix Q show that two former ASTs were located
along the southeastern AOI 4 boundary (tanks PB 259 and PB 260) and in the late 1940s the tanks
were used to store furnace oil, gas oil, or kerosene. A consistent history of middle distillate storage is
documented.

e Two 30-inch petroleum pipelines enter AOI 4 from the west and run around the western and northern
perimeter of tank PB 253. The lines run north to 15 Pump House and are documented to have
transferred naphtha and crude oil. No documents were found indicating that past releases have
occurred from these lines; however, repairs along the crude line were reportedly conducted by
PESRM.
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4.6.2 Offsite Source Potential

An extensive effort was performed by Stantec to explore the potential for offsite AOI 4 sources of
petroleum hydrocarbon contamination that could have contributed to the complexity of impacts observed
in the subsurface. Several possible offsite petroleum sources were identified and are considered within
reasonable proximity to the area of investigation. It is important to note that the more distal locations (e.g.,
Belmont Terminal, former DSCP) are considered because of their similarities in molecular chemistry to
offsite AOI 4 (see ChemQuants report in Appendix H), and they are connected by a preferential pathway
with a documented history of groundwater and petroleum infiltration (26™ Street Interceptor). It is also
important to consider that the more distal sources could be attributable to Sunoco legacy from other AOls
at the facility (considered here as offsite). However, this information is needed to inform demonstration of
AOI 4 delineation and for the fate and transport concepts being explored. The following possible source
areas outside of AOI 4 are considered.

e Belmont Terminal (characterization in progress)

e AOI 1 (No. 1 and No. 2 Tank Farms) (Stantec, 2016)

e AOI 7 (1232 FCCU drain line conveyance through AOI 4) (see Section 2.13.4).
e Former ARCO Retail Station (26" and Hartranft Streets)

o Former DSCP facility (see AOI 4 RIR)

e Former Ryder Truck Rental property (3400 South 26t Street) (see AOI 4 RIR)
o 7-Eleven Retail Station (2601 Penrose Avenue) (see Section 2.13.3.1)

e Three former retail stations (filling stations) located at the intersection of Penrose Avenue and South
26t Street (see Section 2.13.1)

e Former SPC Corporation facility (Provco property) (see Section 2.13.2.1)

e Former Residual Landfill (3700 South 26" Street) (also called Danbro, L.P.) (see Section 2.13.2.3)

4.6.3 Petroleum Distribution in Soil and Groundwater

o Evergreen installed 13 water-table monitoring wells to the southeast of AOI 4 in the offsite PennDOT
ROW along Penrose Avenue and South 26" Street. One additional water-table monitoring well was
installed in AOI 4. Multiple rounds of groundwater sampling were completed.

e LNAPL has been observed in two offsite wells, S-376 and S-377 (see Figure 4-3). The LNAPL was

fingerprinted in well S-376 to be most likely a severely-weathered and degraded gasoline. This well is
in proximity to the former offsite ARCO retail station near Penrose Avenue and South 26t Street.
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e Since the beginning of 2017, up to seven COCs (benzene, ethylbenzene, 1,2,4-TMB, MTBE, toluene,
EDB, and naphthalene) have been detected above the SHS in wells screened in the onsite and offsite
unconfined aquifer. Lead and benzo(a)pyrene each had single detections slightly above their
respective SHS in depth-discrete groundwater samples.

e Lower aquifer well S-449 and lower aquifer discrete groundwater sample CD-3-W-82.0-20200730
(boring AOI4-BH-20-03) indicate that benzene and MTBE exceed the SHS offsite in the lower aquifer
to the south of Penrose Avenue.

e Figure 4-4 presents an updated maximum benzene concentration map for the AOI 4 unconfined
aquifer for the period 2014-2021 (period overlaps previous RIR datasets but is consistent with the
data being used for Evergreen’s Sitewide Fate and Transport RIR). Figure 4-7a displays benzene
and other exceedances for samples collected since the AOI 4 RIR. The pattern of benzene impacts
above the SHS indicate source(s) spatially related to areas where LNAPL has previously been
observed in wells, and where tankage records indicate a long history of refinery product storage. In
the area southeast of AOI 4, the estimation of benzene concentration has been extended offsite using
the new sample dataset maximums. The well data consistently indicates an offsite area of elevated
benzene in groundwater with an offsite core centered across Penrose Avenue including wells S-375,
S-377, and S-378. Decreases in benzene maximum concentrations of up to three orders of
magnitude to concentrations below the SHS are demonstrated for wells S-440, S-448, S-444, and S-
446. Groundwater data from Provco property wells for November 2018 indicate flow towards Penrose
Avenue converging around the Penrose Avenue Sewer (see Figure 4-1a), and 2017 Provco well
analytical data, available for select wells shown in the figure, indicate non-detects or low-level
benzene detections. These conditions support delineation in that direction. Given benzene
concentration data alone, wells S-378 and S-445 may not demonstrate sufficient delineation on the
east side of the area; however, the forensics data discussed in the next two bullets provides the
important lines of information supporting the presence of offsite benzene source(s).

e The environmental forensics program dataset presented in Appendix H consisted of comprehensive
characterization and statistical analysis of chemical compositional patterns exploring soil, LNAPL, and
groundwater samples with the objective of informing mixtures and understanding sources. CSIA was
performed on groundwater samples to supplement the petroleum characterization. ChemQuants
multivariate analysis (MVA) of VOC range hydrocarbons from forensics samples establishes up to 5
groups with VOC similarities. The largest group is MVA Group 4 (see ChemQuants report in
Appendix H; Figure 1) which spatially correlates with the configuration of benzene in Figure 4-1a.
The MVA for soil/LNAPL samples suggests up to 13 groups over a large area (see ChemQuants
report in Appendix H; Figure 2) with five groups present near the southeastern AOI 4 border. There
is distinction between onsite and offsite groupings. More detail regarding the MVA and characteristics
of sample groups is in Appendix H.

e CSIA for benzene indicates up to three or more benzene sources are present (see MES report in
Appendix H). Importantly one of the source groupings includes wells S-375, S-378, and S-377 where
the offsite benzene core of elevated concentrations is observed. Onsite wells S-223, S-240, and RW-
703 contain biodegraded benzene from offsite sources near wells S-376 and S-374. In the
northeastern corner of AOI 4, well S-369 benzene is indicated to be unrelated to other wells in the
area including those at the offsite former ARCO property (further supports Stantec’s previous
response to a PADEP comment regarding offsite delineation for benzene). Toluene CSIA data shows
that onsite wells S-223, S-240, and offsite well S-378 exhibit biodegraded toluene from an offsite
source area near wells S-375 and S-376. Ethylbenzene and xylene CSIA data suggest multiple

39



REMEDIAL INVESTIGATION REPORT ADDENDUM AREA OF INTEREST 4

Updates to Conceptual Site Model

sources are present, but the biodegradation pathways are less clear. Notably the BTEX stable
isotope data collected to date are supportive of a biodegradation pathway from offsite AOI 4 sources
to the water table onsite with exception of possibly xylenes, where aqueous partitioned aspects from
known light to middle distillate source may have migrated to the offsite perimeter. Moreover, the
forensics data and other lines of evidence presented in the RIR Addendum suggest transport of
offsite groundwater contaminants onsite creating a mixture (see Section 4.7). Lastly, CSIA analysis
of key biomarker compounds cyclohexane and methylcyclohexane was performed on groundwater
samples from five wells along 26" Street from AOI 8, near Maiden Lane, south to Penrose Avenue.
These data indicate a common, single source of these compounds is present, and concentration data
supports that the source area is most likely near the intersection of 26" and Hartranft Streets where
the interceptor has a documented history of leaking (persistent, convergent groundwater flow
pattern).

o Figure 4-5 presents an updated maximum MTBE concentration map for the AOI 4 unconfined aquifer
for the period 2014-2021. The pattern of MTBE impacts above the SHS indicates a relatively small
area of elevated MTBE is present close to the northern leg of former Penrose System recovery wells.
There is no documented MTBE or finished gasoline storage in this area of AOl 4. No MTBE SHS
exceedances have been observed in the offsite water-table wells except for depth-discrete sample
CD-15-W-40.0-20200617. MTBE CSIA analyses were performed to explore other source potential
over a geographically large area to include wells from former Philadelphia Refinery and Sunoco
sources outside of AOI 4 where elevated MTBE has been observed (e.g., AOI 1 and Belmont
Terminal) (see MES report in Appendix H). The CSIA results indicate that the MTBE present in the
water-table aquifer near the former Penrose System (well S-240) is the least biodegraded of the
samples and may be closest to the MTBE source present in the area that is distinct from a source
common to points north.

e Figure 4-7b displays lower aquifer exceedances for samples collected in AOI 4 since the AOI 4 RIR
and includes data from the former DSCP where available. MTBE was the only compound detected in
wells at concentrations exceeding the SHS. However, at offsite lower aquifer well S-449, installed at
the southern limit of investigation, concentrations of MTBE and benzene exceed the SHS. Well S-449
groundwater was included in the forensics dataset and analyzed for MTBE and benzene CSIA. Well
S-449 groundwater fingerprints to the aqueous phase expression of a naphtha range to light distillate
range petroleum in MVA Group 5.

¢ CSIA analyses are more ambiguous in the lower aquifer but generally indicate that multiple petroleum
sources have impacted the offsite AOI 4 perimeter. Benzene and toluene CSIA indicate that the
contamination found in well S-449 could be related to the offsite, water-table sources along Penrose
Avenue or represent a mixture of these with other sources. CSIA analysis of ethylbenzene and xylene
in the lower aquifer supports an offsite source unrelated to AOI 4 and its perimeter. MTBE CSIA
results indicate that the MTBE present in lower aquifer wells near AOI 4 (S-449, S-13, ARCO-1D) is
not from a source common to points north in the water table and is unrelated to the S-240 MTBE.
Within the lower aquifer, the samples suggest the MTBE is not related amongst samples (see MES
CSIA report in Appendix H).

e Figure 4-10, Appendix H, and Appendix D present data and include information related to the
potential degradation of petroleum and geochemical conditions at AOI 4 and offsite. Oxidation
reduction potential data indicate general reducing conditions in most of AOI 4 and surrounding offsite
area and are supported by the commonality of low dissolved oxygen in groundwater, indicating
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elevated biological oxygen demand (also supported by elevated groundwater temperatures). Elevated
methane dissolved in groundwater samples supports that the biodegradation has progressed to
methanogenesis due to sulfate depletion; however, sulfate seems to have a continued source onsite.
The sulfate source is postulated to be leakage from the City sewers just offsite AOI 4 which may be
episodic in nature. Leaking sewage from the combined sewer system is supported by sucralose data
presented on Figure 4-9 and in Table 2-8. Microbial Insights QuantArray®-Petro microbial assay
reports (see Appendix D) indicate that sulfate reducing bacteria, anaerobic BTEX, and aerobic BTEX
microbial populations are active. Lastly, the rate of NSZD was estimated at 615 gallons/(acre-year) in
the area as passively measured by E-flux (see Appendix M).

4.7 POTENTIAL MIGRATION PATHWAYS AND RECEPTORS

e Access to AOI 4 is restricted by fencing and security measures. HRP is responsible for overall
security and oversight of contractor safety including implementation of PPE and work plan/permitting
protocols that mitigate the potential for worker exposure to impacted soil, groundwater, and/or LNAPL
through the direct contact pathway.

e Surface soil identified within AOI 4 to exhibit exceedances of the SSS for lead have been removed.
Further discussion of remedies to maintain pathway elimination will be presented in future Act 2
submissions, including a Cleanup Plan, and HRP plans to manage the direct contact pathway onsite
as outlined in their 2020 Soil Management Plan. Evergreen is considering revising the selected
standard in the future. Within AOI 4, surface soils are delineated to the current NRDC MSC of 1,000
mg/kg at the property boundary.

e Concentrations of Evergreen Petroleum Short List COCs identified through indoor and ambient air
sampling were below the EPA RSLs.

e LNAPL remaining in AOI 4 from historical Sunoco releases near the southeastern boundary is
interpreted to be present at or near residual saturation in the water table. This LNAPL area was
remediated from 2013 to 2020 by the Penrose System. Residual, functionally immobile LNAPL is not
anticipated to migrate, however the residual LNAPL can continue to be a hydrocarbon source to
groundwater until it becomes depleted. LNAPL in well S-376 near the AOI 4 boundary is forensically
interpreted to be depleted and based on indicated age and ANT observations through time, not
expected to migrate.

e The most significant contaminant migration pathways to consider in this Addendum include flow into
and out of the City combined sewer system offsite AOI 4, and migration towards historical
operational/pumping wells of the Penrose System. Sucralose was identified in groundwater at most of
the wells sampled in the area (see Figure 4-9), supporting a sewer to groundwater connection in the
unconfined aquifer. Chloride concentrations are elevated in many wells and chloride is postulated to
have a sewer water/wastewater source (see Figure 4-6). See Appendix H for additional analysis of
sucralose and discussion of sewers. The primary mechanism for potential contaminant transport from
more distal petroleum sources would be preferential flow, backups, and leakage to groundwater
through the City combined and intercepting sewer system.

e The highest sucralose concentration was reported for Penrose system recovery well RW-703. RW-
703 and other system wells were pumped for several years, removing significant quantities of
groundwater and LNAPL. Figures 4-15 through 4-17 indicate that between approximately 2013 and
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2020, nearly 25 million gallons of groundwater and over 7,000 gallons of LNAPL were recovered by
the system. Daily pumping rates and pumping well water levels support that the southern recovery
wells near the property boundary were pumped from near the bottom of the wells mainly in 2013
while the northern wells, such as RW-702 and RW-703, pumped from an elevation near -10 ft NAVD
88 up until 2019. Given AOI 4’s hydraulic conditions and permeabilities in proximity, pumping of this
magnitude is reasonably assumed to have been capable of pulling offsite contaminants onsite from
deeper in the water table (offsite well logs north of Penrose Avenue indicate some of the highest PID
readings are in this zone from approximately 22 to 24 ft bgs. Because MTBE is not documented to
have an AOI 4 source but presumed to have an offsite source, MTBE trends can be used to
understand a pattern. MTBE concentration trends for selected Penrose System recovery wells
increased, generally from non-detects, as pumping progressed (see Appendix T) suggesting that
MTBE migrated to the system capture zone.

e Infiltration of groundwater into underground utilities has the potential to generate vapors along
subsurface corridors, or direct vapor migration into the vadose zone. The 26" Street and Penrose
Avenue sewers were identified as potential vapor migration (external preferential) pathways for
petroleum hydrocarbon sources identified in AOI 4 because they either do not meet the 30-foot
horizontal proximity distance from identified groundwater impacts or are submerged beneath the
water table in areas of potential groundwater impacts (do not meet the vertical separation distance). A
vapor mitigation system (Point Breeze Biofilter System) is currently in operation in AOI 1 to remove
and treat potential vapors from the 26" Street Sewer. Other utilities are present onsite, and
Evergreen intends to further evaluate preferential pathways as a part of a future Act 2 submission.

e Groundwater and LNAPL impacts of concern to potential receptors were identified offsite, particularly
at the Provco property, as dissolved phase Evergreen Petroleum Short List COCs are present in
unconfined aquifer groundwater at concentrations above their respective MSCs. However, a
preponderance of forensic data indicate that the source(s) of the offsite impacts is not from migration
of AOI 4 historic releases, and plume expansion from aging Sunoco sources is not expected.

e MTBE and benzene were detected above the SHS in lower aquifer groundwater offsite. CSIA
analyses generally indicate that multiple petroleum sources have impacted the offsite AOI 4
perimeter. A key finding of the HRSC was that groundwater conditions and stratigraphy do not
support a local connection between the water-table and lower aquifers. Benzene and toluene CSIA
indicate that the contamination found in well S-449 could be related to the offsite, water-table sources
along Penrose Avenue or represent a mixture of these with other sources. Lastly, CSIA analysis of
ethylbenzene and xylene in the lower aquifer supports an offsite source unrelated to AOI 4 and its
perimeter. Petroleum impacts and groundwater flow pathways in the lower aquifer will be evaluated in
the Sitewide Fate and Transport RIR.

e Evergreen plans to include additional assessment of vapor intrusion in future Act 2 submissions.

e An updated version of the sitewide well search including details regarding reconnaissance site visits
is included as Appendix J. No active water supply wells were identified within a 1-mile radius of the
former Philadelphia Refinery. The updated well search also includes references to the Philadelphia
Health Code and Philadelphia Plumbing Code which both outline restrictions on potable water supply.
According to the 2016 well search, the unconfined aquifer is not utilized for municipal or nearby
communal, potable water supply in south Philadelphia. Additional efforts to confirm area groundwater
is not used as drinking water were included as described in Evergreen’s August 28, 2021 response to
PADEP comments on the Public Involvement RIR.
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e Evergreen has prepared a sitewide ecological risk assessment report for AOls 1 through 9. This
report evaluates risk from site COCs to threatened species, endangered species, and species of
concern that have been identified through the Pennsylvania Natural Diversity Inventory program
searches previously completed and submitted to PADEP. Species evaluated in AOls 1 through 9
include bird species (marsh wren, peregrine falcon, and least bittern), fish species (Atlantic sturgeon,
shortnose sturgeon, and hickory shad), reptile species (eastern redbelly turtle), and plant species
(waterhemp ragweed, eastern baccharis, Walter’s barnyard-grass, multiflowered mudplantain,
bugleweed, shrubby camphor-weed, and river bullrush). This report is anticipated to submitted
following the approval of the RIRs.

e Surface water bodies that intersect the water table are not present in, or directly adjacent to, AOI 4.
The Penrose Avenue sewer intersects the water table and is connected to the Schuylkill River and
could convey contaminants to the river during combined sewer overflow events. The data presented
in this RIR Addendum supports that most contamination in and around the Penrose Avenue Sewer in
the investigation area is from areas outside of AOI 4 that could include other former Philadelphia
Refinery AOls. Evergreen will continue to investigate offsite AOI 4 sources that could be attributable
to Sunoco legacy, and the results will be incorporated into the Sitewide Fate and Transport RIR.
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5.0 COMMUNITY RELATIONS ACTIVITIES

As outlined in previous RIRs, Evergreen submitted a Notice of Intent to Remediate (NIR) to the PADEP in
2006, formally entering the facility into the Act 2 Program. At the request of the City, Evergreen developed
a Public Involvement Plan (PIP) in 2006. A public meeting was conducted on September 19, 2007.
Notifications regarding the submittal of NIRs and Act 2 Reports were provided to the City via letter to the
Department of Public Health and to the public via notices in the local newspaper. Since the submittal of
the 2017 AOI 4 RIR, there have been significant changes to the PIP and increased involvement with the
community. This section briefly summarizes these changes.

5.1  UPDATES TO PUBLIC INVOLVEMENT PLAN

In August 2018, Evergreen began preparing a revised PIP at the request of DEP and the City. The
updated PIP was completed in 2019 (Appendix K) following several communications with the City,
USEPA and PADEP. PADEP requested that Evergreen prepare a Public Comment RIR to complete the
public involvement process for the past Act 2 reports that were previously submitted to the state. The
updated PIP outlines that each Act 2 report will have a 30-day public comment period at the time of their
submittal, and the City requested an additional 120-day comment period to allow the public time to review
the past reports that had been re-opened for public comment. A Public Comment RIR providing
responses to questions and comments received during the 120-day comment period was submitted by
Evergreen on March 31, 2021, and was disapproved by PADEP in a letter dated June 29, 2021.
Evergreen provided additional information to the PADEP in correspondence dated August 28, 2021,
which is still under review by PADEP. Following the submittal of this RIR Addendum for AOI 4, the public
will have 30 days to provide comments to Evergreen. Evergreen will address all comments and questions
related to the AOI 4 RIR Addendum in correspondence to PADEP that will be incorporated into their
review as they will not consider the report final until any comments/questions have been addressed.

Evergreen also created a Community Outreach Plan on August 11, 2020 (Appendix K). This plan
outlines both completed and planned activities. Since the submission of the last AOI-specific RIR in 2018,
Evergreen has taken many actions to engage the public including, but not limited to:

Public Meetings

e Attempted in-person public meeting on November 7, 2019 to start the 120-day comment period and provide a
summary of the data contained within the reports which was stopped by a community group from commencing

e Virtual Public Information Session on August 27, 2020 officially opening the 120-day comment period

e Virtual Public Information Session on January 14, 2021 officially ending the 120-day comment period

e Virtual Public Discussion on Community Outreach and Involvement Plan on March 31, 2021 in which Evergreen
held small group discussions to allow individuals to be heard and interact directly in real time with Evergreen
representatives

e Virtual Joint Evergreen/HRP Public Meeting on June 3, 2021

e Virtual Public Meeting on September 28, 2021 to review the AOI 4 and AOI 9 RIR Addendums and provide an
update of Evergreen’s continued outreach activities conducted with the assistance of Hummingbird Firm
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Other Public Outreach Activities

e Creation and hosting of a website to serve as a resource to the public and to provide access to information and
documents (https://phillyrefinerycleanup.info)

e Creation of a contact email address for the public to use to submit comments (phillyrefinerycleanup@ghd.com)

e  Creation of an email distribution list for individuals, civic groups, and local businesses with input from the City,
community leaders, environmental groups, PADEP, and USEPA to be used to send natifications of report
submissions, public involvement activities, and general communications

e Creation of Plain Language Summaries to assist the public with understanding the content of technical Act 2
reports

e Hard copy mailer (Appendix K) was sent in June 2020 to residents and businesses near the facility to provide
notification of Evergreen’s investigations and remediation activities

e Electronic copies of all of the Act 2 reports were made available at two branches of Free Library of Philadelphia:
Thomas F. Donatucci, Sr. Library at 1935 Shunk Street and Eastwick Library at 2851 Island Avenue

e Evergreen hired Hummingbird Firm, who was contracted to further develop outreach and engagement strategies

5.2  PUBLIC COMMENTS

In accordance with Pa. Code § 250.408(f), a RIR should include public comments obtained as a part of a
public involvement plan and responses to those comments. The 2021 Public Comment RIR outlined
questions and responses received on previous AOI-specific RIRs. Comments and responses specifically
pertaining to AOI 4 are included below, and additional information has been provided as part of this
report. Note that other general comments/concerns that were addressed in the Public Comment RIR may
pertain to AOI 4 indirectly but have not been reiterated here and/or may be generally addressed in other
sections of this document. In addition, comments/questions collected during the public review of this
document will be addressed by Evergreen and submitted for review as part of this report.

¢ Question (p. 8-9 of 2021 Public Comment RIR): “What investigation has been done to identify contamination to
soil or groundwater beyond the property boundary (offsite)? If so, when? If not, why not??”

Response provided in 2021 Public Comment RIR: “RIRs must include delineation of contamination in soil and
groundwater be approved. Soil impacts have been delineated across the Site and up to the fence lines as noted
in each of the RIRs, meaning soil impacts are not shown to extend off-site. The RIRs for AOIs 4 and 9 were not
approved due to the need for additional off-site delineation of groundwater impacts. Thus, we have installed off-
site wells beyond the property boundaries of both AOIs 4 and 9. Results will be presented in forthcoming RIR
Addendums.

Note that the presentation graphics from the August 27, 2020 Public Information Session included the off-site
data collected up to the time of the presentation, including new off-site wells. We have collected additional data
since the presentation for the AOI 4 off-site wells, which will be included in the AOI 4 RIR Addendum. The RIR
Addendums for both AOI 4 and AOI 9 must be submitted by September 2021 to meet interim goals outlined in
the First Amendment to Consent Order and Agreement.”

Additional Response: As described in Section 2.2 through Section 2.8, after Evergreen was able to gain access
to offsite properties, an extensive investigation was performed outside the property boundary. These activities
performed in 2018 through 2021, included installation of 15 new monitoring wells, electrical resistivity imaging,
groundwater gauging, groundwater sampling, and soil sampling.

Figures for groundwater, including some with data boxes, clearly showing the groundwater quality at each well
location, including at or beyond property boundaries, are included in this report. This includes Figures 4-4, 4-5,
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4-7a and 4-7b. Certain graphical presentations of data were included based on past comments from the public
and PADEP. This also includes adjustments made to soil figures to illustrate results in comparison to all
standards (Figure 4-8).

e  Question (p. 43 of 2021 Public Comment RIR): Off-Site Contamination - Benzene pools extend beyond the
property fence line but have not been mapped. Evergreen fails to acknowledge potential responsibility for
cleaning up off-site contamination of benzene or other contaminants.

Response provided in 2021 Public Comment RIR: “The RIRs and figures presented during the August 27, 2020,
Public Information Session show the known extent of dissolved benzene on- and off-site. Evergreen will be
including additional off-site groundwater information in the AOI 9 and AOI 4 RIR Addendums. As addressed in
previous comments, no off-site air impacts have been identified from off-site groundwater related to historic
environmental impacts that Evergreen is evaluating under Act 2. Evergreen has acknowledged the benzene due
to on-site sources and identified that there are other neighboring, contaminated sites that are also contributing to
the observed off-site site groundwater impacts.”

Additional Response: Evergreen presented additional information in response to this comment in the
correspondence to PADEP dated August 28, 2021 (Evergreen Response to Comment #5). The submittal
included additional figures showing benzene distribution. In this RIR Addendum, depictions of benzene results in
groundwater are shown on Figure 4-4, Figure 4-7a and Figure 4-7b. The updated vapor intrusion assessment
presented in Section 3.1 did identify groundwater and LNAPL impacts of concern to potential receptors identified
offsite, particularly at the Provco property, and not residential properties. In addition, forensic data indicate that
the source(s) of most of these impacts is not from releases in AOI 4. Evergreen plans to include additional
assessment of vapor intrusion in future Act 2 submissions. The fate and transport of benzene and other
petroleum compounds will be further assessed as part of the sitewide fate and transport RIR for the former
Philadelphia Refinery. The sitewide RIR will include analysis of groundwater discharges to surface water using
groundwater models.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Multiple weights of evidence were applied in this Addendum to address the noted deficiency in the AOI 4
RIR. The initial work supplemented by HRSC and a comprehensive environmental forensics program
indicates that multiple petroleum releases have impacted the AOI 4 southeastern boundary area through
time. Enhanced understanding of the nature, extent, and potential transport of contamination outside AOI
4 strongly supports that most offsite impacts originated from offsite releases. Migration into AOI 4 by way
of groundwater pumping at the former Penrose System is supported by CSIA, forensics, contaminant
trends, and sucralose distribution. Undocumented petroleum releases from historic service stations
appear to have been possible in the offsite area. The CSM dataset also supports that the Penrose
Avenue sewer and interceptor are inherently leaky and are likely to function as preferential pathways for
contaminant transport, allowing for more distal contamination sources to be a factor. The source
assessment indicates that more soluble constituents such as benzene, toluene, and MTBE are elevated
in concentration in AOI 4 and surrounding groundwater and may represent a disjoint source(s) introduced
to the area by way of the City sewer system. The City sewer system as a transport mechanism is further
supported by biomarker CSIA data presented in this report.

Based on the expanded CSM dataset presented, Evergreen and Stantec’s opinion is that sufficient
delineation of AOI 4 contamination is demonstrated. A sitewide assessment of the fate and transport of
petroleum related COCs in AOI 4 and other areas of the former Philadelphia Refinery will be documented
in a 2022 Fate and Transport RIR. The sitewide RIR will include estimates of groundwater discharges to
City sewers and contamination sources attributed to Sunoco’s operation of the former Philadelphia
Refinery. Evergreen intends to install additional offsite wells in the lower aquifer downgradient of well S-
449 on Conrail property to inform the sitewide fate and transport source assessment; however, property
access has not yet been granted as of this RIR addendum submission. Additional forensics and CSIA
analyses are in progress and will be included in the sitewide RIR to evaluate contamination sources
further.

Additional future work is expected to include the following beyond the scope of this remedial investigation:

e Evaluation of utilities (sewers, pipelines, etc.) as potential preferential pathways for migration of
VOCs to offsite receptors will need to be completed.

e If Evergreen changes the selected standards for lead in surface soil in the future, additional
sampling may be needed as part of future Act 2 reports. A remedy, which will be presented in a
future Cleanup Plan, will be needed for AOI 4 to attain a potentially lower future standard which is
anticipated to also be based on the direct contact exposure pathway.

e Evergreen will continue to perform routine groundwater monitoring including well gauging and
sampling. Evergreen intends to collect additional forensics samples to further explore offsite
source potential.
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e The Sitewide Fate and Transport RIR is expected for completion in 2022. The sitewide
assessment will be quantitative and will utilize two numerical models to predict potential migration
of petroleum-related contaminants in groundwater and into surface water.

e To document the assessment of risks to potential ecological receptors of concern, Evergreen
plans to submit a sitewide ecological risk assessment following the approval of the RIRs.
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7.0 SIGNATURES

The following parties are participating in the remediation at this time and are seeking relief of liability
under Act 2 of 1995.

Tiffani L. Doerr, P.G.

Project Manager

Evergreen Resources Management Operations

This RIR has been prepared in accordance with the final provisions of Act 2 and the June 8, 2002 Land
Recycling Program Technical Guidance Manual.

49



REMEDIAL INVESTIGATION REPORT ADDENDUM AREA OF INTEREST 4

References

8.0 REFERENCES

ELM (1999). UST Closure Form. SPC Corporation, 2600 Penrose Avenue, Philadelphia, Pennsylvania.

Evergreen (2021a). Former Philadelphia Refinery Public Comment Remedial Investigation Report.

Evergreen (2021b). Correspondence, Re: PADEP Public Involvement Remedial Investigation Report.

Hunkeler, D., Meckenstock, R.U., Lollar, B.S., Schmidt, T.C., and Wilson, J.T. for the USEPA.(2008) “A
Guide for Assessing Biodegradation and Source Identification of Organic Ground Water Contaminants
Using Compound Specific Isotope Analysis (CSIA).” EPA 600/R-08/148.

HRP (2020). Soil Management Plan. 3144 Passyunk Avenue, Philadelphia, PA.

Langan (2015a). Human Health Risk Assessment Report, Philadelphia Energy Solutions Refining &
Marketing, LLC, Philadelphia Refinery, Philadelphia Pennsylvania and Sunoco Partners Marketing &
Terminals, LP, Belmont Terminal, Philadelphia, Pennsylvania, and Marcus Hook Industrial Complex,
Marcus Hook, Pennsylvania.

Langan (2015b). Remedial Investigation Report, Area of Interest 9, Philadelphia Energy Solutions
Refining & Marketing, LLC, Philadelphia Refinery, Philadelphia, Pennsylvania.

Langan (2017). Remedial Investigation Report Addendum, Area of Interest 9, Philadelphia Energy
Solutions Refining & Marketing, LLC, Philadelphia Refinery, Philadelphia, Pennsylvania.

Penn E&R (2015). Site Characterization Report/Remedial Action Completion Report. SPC Corporation
Facility, 2600 Penrose Avenue, Philadelphia, Pennsylvania.

Penn E&R (2016a). Ground Water Attainment Demonstration. SPC Corporation, 2600 Penrose Avenue,
Philadelphia, Pennsylvania.

Penn E&R (2016b). Site Characterization Report/Remedial Action Plan. SPC Corporation Facility, 2600
Penrose Avenue, Philadelphia, Pennsylvania.

Penn E&R (2017). Remedial Action Completion Report. SPC Corporation Facility, 2600 Penrose Avenue,
Philadelphia, Pennsylvania.

Pennoni Associates (2006). Final Report for Groundwater. The Former Passyunk Homes, 24t Street &
Penrose Avenue, Philadelphia, Pennsylvania.

Pennsylvania Department of Environmental Protection, Bureau of Land Recycling and Waste
Management (2002). Pennsylvania Code, Title 25. Environmental Protection, Chapter 250. Administration
of Land Recycling Program. Commonwealth of Pennsylvania.

Pennsylvania Department of Environmental Protection, Land Recycling Program (2016). Statewide
Health Standards, Table 1 — Medium Specific Concentrations (MSCs) for Organic Regulated Substances

50



REMEDIAL INVESTIGATION REPORT ADDENDUM AREA OF INTEREST 4

References

in Groundwater.
http://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecyclingProgram/LandRecyclingProg
ramPortalFiles/SWHTables-2016/Table%201.pdf

Pennsylvania Department of Environmental Protection, Land Recycling Program (2016). Statewide
Health Standards, Table 2 — Medium Specific Concentrations (MSCs) for Inorganic Regulated
Substances in Groundwater.
http://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecyclingProgram/LandRecyclingProg
ramPortalFiles/SWHTables-2016/Table%202.pdf

Pennsylvania Department of Environmental Protection, Land Recycling Program (2016). Statewide
Health Standards, Table 3a — Medium-Specific Concentrations (MSCs) For Organic Regulated
Substances In Soil: Direct Contact Numeric Values.
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecycling
Program/LandRecyclingProgramPortalFiles/SWHTables-2016/Table %203a.pdf

Pennsylvania Department of Environmental Protection, Land Recycling Program (2016). Statewide
Health Standards, Table 3b — Medium-Specific Concentrations (MSCs) For Organic Regulated
Substances In Soil: Soil To Groundwater Numeric Values.
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/Land
RecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%203b.pdf

Pennsylvania Department of Environmental Protection, Land Recycling Program (2016). Statewide
Health Standards, Table 4a — Medium-Specific Concentrations (MSCs) for Inorganic Regulated
Substances in Soil: Direct Contact Numeric Values.
https://ffiles.dep.state.pa.us/EnvironmentalCleanupBrownfields/
LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%204a.pdf

Pennsylvania Department of Environmental Protection, Land Recycling Program (2016). Statewide
Health Standards, Table 4b — Medium-Specific Concentrations (MSCs) for Inorganic Regulated
Substances in Soil: Soil to Groundwater Numeric Values.
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/
LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%204b.pdf

Pennsylvania Department of Environmental Protection (2021). Land Recycling Program Technical
Guidance Manual.

RJN Group (2000). Sewer System Inspection Survey: Packer Avenue Interceptor. Passyunk Housing
Complex, Philadelphia, Pennsylvania.

Sunoco (2009). Site Characterization Report, Area of Interest 9, Sunoco, Inc (R&M), Philadelphia
Refinery, Philadelphia, Pennsylvania.

51


http://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%201.pdf
http://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%201.pdf
http://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%202.pdf
http://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%202.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecycling%20Program/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%203a.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/LandRecycling%20Program/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%203a.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/Land%20RecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%203b.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/Land%20RecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%203b.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/%20LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%204a.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/%20LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%204a.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/%20LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%204b.pdf
https://files.dep.state.pa.us/EnvironmentalCleanupBrownfields/%20LandRecyclingProgram/LandRecyclingProgramPortalFiles/SWHTables-2016/Table%204b.pdf

REMEDIAL INVESTIGATION REPORT ADDENDUM AREA OF INTEREST 4

References

U.S. Environmental Protection Agency, Regional Screening Levels (RSLs) (May 2021).
https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-levels-visls

Vertex (2019). Remedial Investigation Report/Cleanup Plan. Former SPC Corporation Facility, 2600
Penrose Avenue, Philadelphia, Pennsylvania.

52


https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-levels-visls

TABLES



Table 1-1

Constituents of Concern
Evergreen Petroleum Short List

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Constituents are from Pennsylvania Department of Environmental Protection Short List of Petroleum
Products (leaded and unleaded gasoline and No. 1, 2, 4, 5, 6 fuel oils) published as Table IlI-5 in
Section Ill of the Land Recycling Program Technical Guidance Manual, effective June 8, 2002 and

Volatile Organic Compounds CAS No.
Benzene 71-43-2
Cumene 98-82-8
Dichloroethane, 1,2- 107-06-2
Ethylbenzene 100-41-4
Ethylene Dibromide 106-93-4
Methyl Tertiary Butyl Ether 1634-04-4
Toluene 108-88-3
Trimethylbenzene, 1,2,4- 95-63-6
Trimethylbenzene, 1,3,5- 108-67-8
Xylenes 1330-20-7
Semi Volatile Organic Compounds CAS No.
Anthracene 120-12-7
Benzo(a)anthracene 56-55-3
Benzo(a)pyrene 50-32-8
Benzo(b)fluroranthene 205-99-2
Benzo(g,h,i)perylene 191-24-2
Chrysene 218-01-9
Fluorene 86-73-7
Naphthalene 91-20-3
Phenanthrene 85-01-8
Pyrene 129-00-0
Metals CAS No.
Lead 7439-92-1

revised January 19, 2019.

@ Stantec
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Table 2-1

Monitoring and Recovery Well Summary
Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Well Construction Details
Soil Boring | Construction
T T Former Well T Northing® Easting® Hydrostratigraphic Log Detail Date of Well Con‘::e"tion Well Toz:sfi:;ner :i;:fl;:cel Top of Screen B:t:,::‘n()f Depthto | Screen
ID? Unit* Available Available Completion Depth Diameter Elevation Elevation Elevation Tt Screen Length
(Y/N) (Y/N) (ft bgs) (i) 1 navDss) | (ftnavpss) | (ENAVDEB) | g Navpss) | (T PES) (f)
AS-9 unconfined Y Y 2/15/1982 33.25 3 19.51 17.76 -5.49 -15.49 23.25 10
MW-1 Destroyed 220715.37 2684313.635 unconfined Y Y 5/29/2003 17.5 16.38 13.68 11.18 -3.82 2.50 15
MW-3 Destroyed 220543.28 2684079.1 not assigned Y Y 5/29/2003 18 16.9 14.94 11.94 -3.06 3.00 15
MW-4 Destroyed 220728.9 2684127.4 not assigned Y Y 5/29/2003 17 14.87 14.11 7.11 -2.89 7.00 10
RW-700 218992.453 2684981.922 unconfined Y Y 8/27/2010 38 4 18.0079 19.248 6.248 -13.752 13.00 20
RW-701 218971.722 2684953.125 unconfined N Y 8/25/2010 37 4 18.2698 19.338 12.338 -12.662 7.00 25
RW-702 218950.611 2684925.932 unconfined N Y 8/25/2010 39 4 20.955 21.24 7.24 -12.76 14.00 20
RW-703 218926.348 2684901.738 unconfined N Y 8/24/2010 34 4 20.6167 21.613 12.613 -7.387 9.00 20
RW-704 218911.609 2684874.651 unconfined N Y 8/25/2010 26 4 20.2297 22.131 16.131 -3.869 6.00 20
RW-705 218913.478 2685079.748 unconfined Y Y 10/5/2010 38 4 15.9171 16.91 8.91 -16.09 8.00 25
RW-706 218860.524 2685031.831 unconfined N Y 10/4/2010 39.5 4 15.8917 16.813 7.313 -17.687 9.50 25
RW-707 218852.306 2685021.118 unconfined Y Y 8/31/2010 36.5 4 16.2939 16.828 5.328 -14.672 11.50 20
RW-708 218831.233 2685001.282 unconfined N Y 9/2/2010 38 4 15.487 16.765 3.765 -16.235 13.00 20
RW-709 218811.61 2684982.036 unconfined N Y 9/2/2010 38 4 15.3001 16.522 3.522 -16.478 13.00 20
RW-710 218789.946 2684962.497 unconfined N Y 9/7/2010 37 4 15.8815 16.711 4,711 -15.289 12.00 20
RW-711 218781.924 2684954.779 unconfined N Y 9/21/2010 41 4 15.4917 16.715 5.715 -19.285 11.00 25
RW-712 218762.108 2684935.875 unconfined N Y 9/21/2010 39 4 15.5572 16.676 7.676 -17.324 9.00 25
RW-713 218747.899 2684924.041 unconfined Y Y 9/7/2010 37 4 15.0175 16.589 4.589 -15.411 12.00 20
RW-714 218727.602 2684903.439 unconfined N Y 9/8/2010 37 4 15.2073 16.474 4.474 -15.526 12.00 20
RW-715 218705.631 2684883.28 unconfined Y Y 9/15/2010 40 4 15.3694 16.864 6.864 -18.136 10.00 25
RW-716 218684.362 2684863.557 unconfined Y Y 9/16/2010 40 4 15.5448 16.905 6.905 -18.095 10.00 25
RW-717 218663.443 2684843.755 unconfined N Y 9/17/2010 40 4 15.6121 16.863 6.863 -18.137 10.00 25
S-26 SM-33 218758.26 2684615.95 unconfined Y N 12/17/1984 24 20.76 17.6
S-27 SM-42 219121.695 2684393.051 unconfined Y Y 3/19/1985 34.75 24.607 24.478 30
S-28 SM-29 Damaged 219583.4 2684391.35 unconfined Y N 12/17/1984 25 25.74 22.66
S-29 59 219694.79 2684380.2 unconfined Y Y 12/8/1986 40 23.3 21.83 3.83 -18.17 18.00 22
S-30 219702.61 2684379.56 unconfined N N 23.13 21.64
S-31 SM-53 Damaged 219592.262 2684202.251 unconfined Y N 7/31/1985 25 21.297 21.279
S-32 SM-27 219917.06 2684135.82 unconfined Y N 12/17/1984 25 24.2 21.29
S-33 SM-54 Destroyed 220311.98 2684149.27 not assigned Y N 7/30/1985 28 21.45 21.25
S-34 PN-1 220356.691 2684176.992 unconfined Y Y 5/25/1987 29 6 20.894 20.893 3.893 -6.107 17.00 10
S-35 PN-2 220363.967 2684236.72 unconfined Y Y 5/28/1987 29 6 20.941 21.552 4,552 -5.448 17.00 10
S-36 SM-34 220366.090 2684276.100 unconfined Y N 12/18/1984 21.5 24.23 21.91
S-37 SM-25 Destroyed 220370.42 2684325.96 not assigned Y N 12/17/1985 30 25.9 23.42
S-38 SM-31 219183.83 2685232.49 unconfined Y N 12/19/1984 23.2 18.95 15.97
S-38D 219173.76 2685231.04 lower aquifer Y Y 3/14/1994 130 2 17.7 15.88 -104.12 -114.12 120.00 10
S-38D2 S-38I 219162.59 2685229.49 lower aquifer N Y 3/17/1994 80 2 18.19 15.84 -54.16 -64.16 70.00 10
S-39 AS-7 220133.11 2685582.26 unconfined Y Y 2/4/1982 37 3 22.88 21.35 -3.65 -15.15 25.00 11.5
S-39D 220137.681 2685551.203 lower aquifer Y Y 2/24/2016 132 4 24.51 21.9 -100.1 -110.1 122.00 10
S-40 SM-55 220733.63 2685637.31 unconfined Y N 7/31/1985 28 24.46 21.67
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Table 2-1

Monitoring and Recovery Well Summary
Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Well Construction Details
Soil Boring | Construction
SIS Former Well T Northing® Easting® Hydrostratigraphic Log Detail Date of Well Con‘::e"tion Well Toz:sfi:;ner :i;:fl;:cel Top of Screen B:t:,::‘n()f Depthto | Screen
ID? Unit* Available Available Completion Depth Diameter Elevation Elevation Elevation Tt Screen Length
(Y/N) (Y/N) (ft bgs) (i) 1 navDss) | (ftnavpss) | (ENAVDEB) | g Navpss) | (T PES) (f)

S-55 SM-20 Destroyed 221232.26 2684841.22 not assigned Y N 12/17/1984 19.6 15.98 12.93
S-56 62 Destroyed 220723.49 2684592.77 unconfined Y Y 12/13/1986 29 2 15 13.45 -0.55 -15.55 14.00 15
S-57 SM-24 220382.650 2683745.490 unconfined Y N 12/18/1984 14 12.5 10.13
S-58 RW-1 not assigned Y Y 6/23/1987 33 10.00 20
S-59D S-58D 221368.111 2683843.107 lower aquifer Y Y 4/13/2005 56 2 17.13 15.26 -25.74 -40.74 41.00 15
S-67 SM-22 not assigned Y N 12/18/1984 20
S-96 220718.53 2684857.12 unconfined N N 19.77
S-97 219546.08 2684857.01 unconfined Y Y 4/4/1994 35 4 27.951 28.74 8.74 -6.26 20.00 15
S-102 221406.75 2683873.83 unconfined Y Y 10/17/1995 20 2 18.22 15.63 10.63 -4.37 5.00 15
S-103 221274.57 2684427.94 unconfined Y Y 10/17/1995 25 2 26.11 23.55 13.55 -1.45 10.00 15
S-104 221448.27 2684803.51 unconfined Y Y 10/17/1995 20 2 18.56 15.63 5.63 -4.37 10.00 10
S-111 Destroyed 220875.56 2684175.79 not assigned Y Y 7/23/1996 39.58 2 4.50 35
S-115 Destroyed not assigned N N 18.43
S-119 MW-E 220752.86 2685393.24 unconfined Y Y 8/15/2002 34 4 26.6 23.82 9.82 -10.18 14.00 20

S-119D 220820.25 2685497.8 lower aquifer Y Y 4/4/2005 72 2 25.1 23.36 -33.64 -48.64 57.00 15
S-120 MW-F 220402.98 2685596.68 unconfined Y Y 8/16/2002 30 4 19.82 16.47 6.47 -13.53 10.00 20
S-121 MW-G Damaged 220221.94 2685120.47 unconfined Y Y 8/22/2002 30 4 21.12 18.53 8.53 -11.47 10.00 20
S-122 MW-H 219646.6 2685442.91 unconfined Y Y 8/19/2002 34.6 4 25.71 22.92 7.92 -12.08 15.00 20
S-123 MW-I 219320.35 2684990.32 unconfined Y Y 8/20/2002 30 4 22.13 19.23 9.23 -10.77 10.00 20
S-124 MW-J 218884.83 2685003.67 unconfined Y Y 8/22/2002 30 4 23.2 20.46 10.46 -9.54 10.00 20
S-216 220866.96 2684617.94 unconfined Y Y 4/19/2005 26 4 15.76 14.57 3.57 -11.43 11.00 15
S-217 Destroyed 220147.23 2683893.13 not assigned Y Y 3/29/2005 27 4 11.53 8.87 -3.13 -18.13 12.00 15
S-218 220121.84 2684500.98 unconfined Y Y 4/20/2005 30 4 25.74 22.46 7.46 -7.54 15.00 15

S-218D 220117.664 2684511.91 lower aquifer Y Y 2/1/2016 96 4 24.52 21.85 -64.15 -74.15 86.00 10
S-219 219892 2684850.33 unconfined Y Y 3/25/2005 27 4 23.09 19.88 7.88 -7.12 12.00 15
S-220 219151.9 2684262.28 unconfined Y Y 4/20/2005 30 4 20.81 18.5 3.5 -11.5 15.00 15
S-221 219006.13 2684933.43 unconfined Y Y 4/21/2005 30 4 23 20.02 5.02 -9.98 15.00 15
S-222 218676.906 2684861.776 unconfined Y Y 6/9/2005 28 4 16.29 16.89 3.89 -11.11 13.00 15
S-223 218858.534 2685063.585 unconfined Y Y 6/8/2005 30 4 15.88 16.48 1.48 -13.52 15.00 15
S-224 218991.351 2685158.159 unconfined Y Y 6/6/2005 32 4 16.03 16.53 4.53 -15.47 12.00 20
S-225 221123.01 2684549.16 unconfined Y Y 3/29/2005 27 4 14.99 12.0 0 -15 12.00 15
S-229 Destroyed 220933.27 2683981.01 not assigned Y Y 3/23/2005 30 4 22.73 19.5 4.5 -10.5 15.00 15
S-233 218922.835 2684873.793 unconfined Y Y 10/17/2005 30 4 24.35 21.63 6.63 -8.37 15.00 15
S-234 218761.786 2684898.540 unconfined Y Y 10/18/2008 27 4 21.23 18.04 6.04 -8.96 12.00 15
S-235 218843.84 2684961.527 unconfined y Y 10/18/2005 30 4 23.126 20.21 5.21 -9.79 15.00 15
S-236 219018.432 2684953.845 unconfined Y Y 10/19/2005 32 4 22.973 19.72 2.72 -12.28 17.00 15
S-237 218984.401 2684943.306 unconfined Y Y 10/19/2005 32 4 22.815 19.39 2.39 -12.61 17.00 15
S-238 218916.689 2685034.493 unconfined Y Y 10/21/2005 30 4 22.915 19.87 4.87 -10.13 15.00 15
S-239 218788.677 2684997.324 unconfined Y Y 10/24/2005 25 4 15.818 16.19 6.19 -8.81 10.00 15
S-240 218980.39 2684848.14 unconfined Y Y 10/24/2005 30 4 23.864 20.97 5.97 -9.03 15.00 15
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Table 2-1

Monitoring and Recovery Well Summary
Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Well Construction Details
Soil Boring | Construction
SIS Former Well T Northing® Easting® Hydrostratigraphic Log Detail Date of Well Con‘::e"tion Well Toz:sfi:;ner :i;:fl;:cel Top of Screen B:t:,::‘n()f Depthto | Screen
ID? Unit* Available Available Completion Depth Diameter Elevation Elevation Elevation Tt Screen Length

(Y/N) (Y/N) (ft bgs) (i) 1 navDss) | (ftnavpss) | (ENAVDEB) | g Navpss) | (T PES) (f)
S-241 219044.987 2684818.765 unconfined Y Y 10/24/2005 30 4 26.084 23.09 8.09 -6.91 15.00 15
S-242 218813.239 2684857.203 unconfined N N 21.89 19.15
S-243 218722.241 2684934.273 unconfined N N 15.74 16.181
S-244 219110.021 2685081.871 unconfined N N 21.94 18.734
S-245 219051.042 2684999.415 unconfined N N 22.211 19.655
S-246 219005.316 2685017.554 unconfined N N 21.564 19.335
S-278 218752.79 2684809.98 unconfined Y Y 11/18/2009 29 4 21.03 17.7 3.7 -11.3 14.00 15
S-279 219165.257 2684701.995 unconfined Y Y 11/18/2009 29 4 26.38 23.36 9.36 -5.64 14.00 15
S-282 220826.502 2683959.5 unconfined Y Y 4/27/2010 20 2 20.788 18.492 13.492 -1.508 5.00 15
S-329 218689.633 2684779.003 unconfined N Y 9/20/2010 40 4 20.921 18.2 8.2 -16.8 10.00 25
S-364 Damaged 221075.288 2683860.891 unconfined Y Y 3/19/2013 30 4 21.26 19 4 -11 15.00 15
S-365 220854.887 2683838.929 unconfined Y Y 3/18/2013 30 4 20.91 18.22 3.22 -11.78 15.00 15
S-366 221391.626 2684586.165 unconfined Y Y 3/15/2013 30 4 22.255 20.505 5.505 -9.495 15.00 15
S-367 221273.785 2684688.494 unconfined Y Y 3/13/2013 28 4 16.023 13.507 0.507 -14.493 13.00 15
S-368 221485.158 2684900.542 unconfined Y Y 3/14/2013 28 4 18.021 15.454 2.454 -12.546 13.00 15
S-369 221204.234 2685725.712 unconfined Y Y 4/2/2013 42 4 29.423 29.807 9.807 -10.193 20.00 20
S-370 219838.794 2683832.63 unconfined Y Y 4/22/2013 26 4 12.061 9.556 -0.444 -15.444 10.00 15
S-371 219749.715 2684294.869 unconfined Y Y 4/1/2013 30 4 22.047 19.498 4.498 -10.502 15.00 15
S-373 219072.964 2684927.143 unconfined Y Y 3/22/2013 25 4 20.77 18.39 8.39 -6.61 10.00 15
S-374 219014.2065 | 2685397.9292 unconfined Y Y 10/15/2018 35 2 15.66 13.1 3.1 -21.9 10.00 25
S-375 218827.8 2685210.5 unconfined Y Y 10/22/2018 35 2 15.96 135 3.5 -21.5 10.00 25
S-376 218734.5 2685068.6 unconfined Y Y 10/18/2018 35 2 15.64 135 3.5 -21.5 10.00 25
S-377 Destroyed 218559.1691 | 2685254.3658 unconfined Y Y 10/23/2018 35 2 12.55 13.04 3.04 -21.96 10.00 25
S-378 218658.1 2685380.6 unconfined Y Y 10/22/2018 35 2 11.99 12.25 2.25 -22.75 10.00 25
S-379 Damaged 220886.524 2685665.992 unconfined Y Y 3/12/2013 30 4 25.646 23.244 8.244 -6.756 15.00 15
S-380 220595.994 2685673.673 unconfined Y Y 3/20/2013 30 4 21.318 21.786 6.786 -8.214 15.00 15
S-381 219563.419 2684589.82 unconfined Y Y 4/25/2013 32 4 25.856 23.189 6.189 -8.811 17.00 15
S-408 218599.95 2684258.89 unconfined Y Y 10/23/2015 30 4 15.88 13.35 3.35 -16.65 10.00 20
S-415 220822.22 2684131.69 unconfined Y Y 10/13/2015 30 4 19.23 16.47 6.47 -13.53 10.00 20
S-416 220681.079 2683997.482 unconfined Y Y 7/13/2016 27 4 19.18 15.44 3.44 -11.56 12.00 15
S-440 CD-15 218486.7991 | 2684591.073 unconfined Y Y 6/17/2020 27 2 12.34 10.23 2.23 -16.77 8.00 19
S-441 CD-06A 218647.1572 | 2684941.911 unconfined Y Y 7/23/2020 44 2 16 13.7 -20.3 -30.3 34.00 10
S-442 CD-05 218836.869 | 2685250.4098 unconfined Y Y 7/15/2020 46 2 15.51 12.95 -22.05 -33.05 35.00 11
S-443 CD-06C 218798.555 | 2685093.3156 unconfined Y Y 7/21/2020 49 2 16.2 14.24 -19.76 -34.76 34.00 15
S-444 CD-13A 218994.3538 2685451.31 unconfined Y Y 7/9/2020 48 2 15.92 13.17 -19.83 -34.83 33.00 15
S-445 CD-13B 219178.0433 | 2685477.9677 unconfined Y Y 7/7/2020 48 2 16.74 14.2 -17.8 -33.8 32.00 16
S-446 CD-12 219489.2053 | 2685467.6139 unconfined Y Y 6/19/2020 46 2 19.54 16.88 -19.12 -29.12 36.00 10
S-447 CD-10 219067.5793 | 2685199.6022 unconfined Y Y 6/24/2020 46 2 18.68 16.18 -13.82 -29.82 30.00 16
S-448 CD-14 218464.2376 | 2685365.0751 unconfined Y Y 8/12/2020 26 2 15.34 12.65 -3.35 -13.35 16.00 10
S-449 CD-14D 218463.198 | 2685360.1063 lower aquifer Y Y 8/13/2020 85 2 15.25 12.28 -57.72 -72.72 70.00 15
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Table 2-1

Monitoring and Recovery Well Summary

Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Well Construction Details*

Soil Boring | Construction i ¢ d ¢
SIS Former Well T e S Easting’ Hydrostratigraphic Log Detail Date of Well e Wf . Well Toréo .Inner :ir(:fun Top of Screen B(;ttom ° Depthto [ Screen
orthin astin . . .
ID? & & Unit* Available | Available | Completion °'SP '::°" Diameter| as':g EI" :_ce Elevation | cre:n Screen | Length
Y/N Y/N ep . evation evation NAVD evation fth it
(Y/N) (Y/N) (ft bgs) ()1 ¢ navDss) | (ft NavDss) | 88) | (rtnavpss) | (tPE°) (f)
Notes:

1. Well construction details were obtained from well boring logs provided by Handex, SECOR, Aquaterra or other historic reports for wells not logged/installed by Stantec.
2. Former Well IDs were derived from handwritten notes on boring logs or as referenced in historic reports.
3. Coordinate pairs are projected in the Pennsylvania State Plane Coordinate System (feet), referenced to the North American Datum of 1983 (NADS83).
4. The hydrostratigraphic unit denotes the aquifer and/or mappable water-bearing stratum in which the well is interpreted to be screened by Stantec. Historic wells without lithologic logs, wells without as-built information, and/or

destroyed wells were not assigned hydrostratigraphic units.

ft = feet

ft bgs = feet below ground surface

in =inches

NAVD88 = North American Vertical Datum of 1988
Y =Yes; N =No
General Note:

Stantec presently maintains an electronic database from which these well records were extracted. Many of the well records in that database were translated from historic paper records, or from electronic tables received from other consultants.

Maintenance of the electronic well database, including revisions to anamalous or missing information, is ongoing and as such this table may be subject to future revision.
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Table 2-2

Summary of Groundwater Sampling and Gauging Events, 2017 - 2021
Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

@ Stantec

Sampling Events

Timeframe Gauging Events Consultant
Scope Selected Analyses
2017 May Annual, Sitewide + DSCP 6 Wells Evergreen Petroleum Short List Stantec
January 4 Perimeter Penrose Area Wells BTEX
April 4 Perimeter Penrose Area Wells BTEX Stantec
- 8 Wells, HyrdaSleeve Samples |Evergreen Petroleum Short List, select wells for
201
ik June Annual, Sitewide + DSCP Collected in Select Wells MTBE + TBA only
5 New Offsite Wells, 2 Onsite Offsite- Evergreen Petroleum Short List VOCs Aquaterra
November Quarterly O&M Gauging Wells + CSIA, Onsite - CSIA a
ovemboe included New Offsite Wells ,
4 Perimeter Penrose Area Wells BTEX Stantec
Quarterly O&M Gauging | 5 New Offsite Wells + 4 Perimeter .
January included New Offsite Wells Penrose Area Wells Evergreen Petroleum Short List VOCs + TBA Aquaterra
April LNAPL Transmissivity | 4 b imeter Penrose Area Wells BTEX, MTBE, TBA
Testing
2019 - :
June - July Annual, Sitewide + DSCP 15 Wells Evergreen Petroleum Short List + TBA
Stantec
October - November Sitewide 15 Wells Evergreen Petroleum Short List + TBA
December Forensics Program Sampling] Select Penrose Perimeter Area Base Level Forensics, CSIA
Event Wells
June Annual, Sitewide + DSCP 4 Temporary Well Points Evergreen Petroleum Short List + TBA, Metals,
Gasoline, Diesel and Heavy Range Organics,
Total Petroleum Hydrocarbons, Sulfide, Sulfate,
2020 July - September Confirmation Drilling 9 Temporary Well Points, Chloride, Nitrate Nitrogen, Total Alkalinity, Stantec
18 Wells Ammonia Nitrogen, Dissolved Gases, DNA*
December New Offsite Wells and
Select Existing Wells
Evergreen Petroleum Short List + TBA,
Dissolved Gasses, Total Iron, Total Calcium,
2021 April - May Annual, Sitewide 25 Wells Total Kjeldahl Nitrogen, Total Alkalinity, Total Stantec
Orangic/Inorganic Carbon, Sulfate;
Select Well Sets: Sucralose, Pesticides, CSIA
Notes

O&M = operations and maintenance
BTEX = benzene, toluene, ethylbenzene, and xylenes
TBA = tertiary buytl alcohol

VOCs = volatile organic compounds
MTBE = methyl tertiary butyl ether

CSIA = compound specific isotope analysis

DSCP = Defense Supply Center Philadelphia
DNA = Deoxyribonucleic acid
Minor gauging events and routine gauging events for the remediation systems are not listed.
DSCP gauging data collected is by the Defense Logistics Agency's consultant and provided to Evergreen through data-sharing exchanges.
* Some samples were not analyzed for all parameters
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oenno | oonie [ sl
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
AOI4-BH-20-01 8/5/2020 15.05 CD-1-W-18, temporary well data - corrected water levels not calculated
AOIA-BH-20-01 8/7/2020 18.50 CD-1-W-41.5, temporary well, 4' standpipe, temporary well data - corrected water levels not
calculated
AOIA-BH-20-02 8/3/2020 16.22 CD-2-W-25, temporary well, 4.08' standpipe, temporary well data - corrected water levels not
calculated
AOI4-BH-20-03 | 7/28/2020 17.80 CD-3-W-25, temporary well, 6.75' standpipe, temporary well data - corrected water levels not
calculated
AOI4-BH-20-03 | 7/29/2020 5.70 CD-3-W-46, temporary well, 3.5' standpipe, temporary well data - corrected water levels not
calculated
AOI4-BH-20-03 | 7/30/2020 14.70 CD-3-W-82, temporary well, 7' standpipe, temporary well data - corrected water levels not
calculated
AOI4-BH-20-04 | 6/30/2020 2421 CD-6B-W-45, temporary well, 3.9' standpipe, temporary well data - corrected water levels not
calculated
MW-1 8/17/2016 --- 15.90 --- 0.48
MW-1 10/6/2016 --- 16.10 --- 0.28
MW-1 5/8/2017 --- 15.74 --- 0.64
MW-1 6/3/2020 NM NM NM NM Destroyed
MW-2 5/8/2017 NM NM NM NM Destroyed
MW-3 5/8/2017 NM NM NM NM Destroyed
MW-4 5/8/2017 NM NM NM NM Destroyed
RW-700 6/9/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 7/6/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 8/3/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 8/12/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 8/17/2016 --- 17.97 --- 0.04
RW-700 10/3/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 10/10/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 11/15/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 11/15/2016 20.30 -2.29 Water level is at top of pump intake level.
RW-700 1/10/2017 20.30 -2.29 Water level is at top of pump intake level.
RW-700 3/1/2017 20.30 -2.29 Water level is at top of pump intake level.
RW-700 4/5/2017 20.90 -2.89 Water level is at top of pump intake level.
RW-700 5/8/2017 29.90 -11.89 Water level is at top of pump intake level.
RW-700 6/6/2017 20.90 -2.89 Water level is at top of pump intake level.
RW-700 7/6/2017 20.90 -2.89 Water level is at top of pump intake level.
RW-700 8/2/2017 20.90 -2.89 Water level is at top of pump intake level.
RW-700 9/5/2017 20.90 -2.89 Water level is at top of pump intake level.
RW-700 10/2/2017 NM NM NM NM Top of pump at 20.9 ft btoc
RW-700 11/9/2017 NM NM NM NM Top of pump at 20.9 ft btoc
RW-700 12/5/2017 NM NM NM NM Top of pump at 20.9 ft btoc
RW-700 1/10/2018 20.90 -2.89 Water level is at top of pump intake level.
RW-700 2/7/2018 20.90 -2.89 Water level is at top of pump intake level.
RW-700 3/14/2018 20.90 -2.89 Water level is at top of pump intake level.
RW-700 6/18/2018 --- 16.43 --- 1.58
RW-700 8/21/2018 --- 17.06 --- 0.95
RW-700 9/24/2018 20.90 -2.89 Water level is at top of pump intake level.
RW-700 10/24/2018 20.90 -2.89 Water level is at top of pump intake level.
RW-700 11/27/2018 20.90 -2.89 Water level is at top of pump intake level.
RW-700 1/23/2019 20.90 -2.89 Water level is at top of pump intake level.
RW-700 2/12/2019 20.90 -2.89 Water level is at top of pump intake level.
RW-700 3/6/2019 20.90 -2.89 Water level is at top of pump intake level.
RW-700 4/3/2019 --- 15.70 --- 2.31
RW-700 4/15/2019 --- 15.97 --- 2.04
RW-700 5/6/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 6/5/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 7/10/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 8/6/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 9/11/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 10/10/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 12/5/2019 19.00 -0.99 Water level is at top of pump intake level.
RW-700 2/5/2020 19.00 -0.99 Water level is at top of pump intake level.
RW-700 3/2/2020 19.00 -0.99 Water level is at top of pump intake level.
RW-700 4/28/2020 --- 16.67 --- 1.34
RW-700 5/18/2020 --- 16.87 --- 1.14
RW-700 6/4/2020 --- 16.93 --- 1.08
RW-700 7/8/2020 --- 17.25 --- 0.76
RW-700 8/5/2020 --- 17.11 --- 0.90
RW-700 9/14/2020 --- 16.60 --- 1.41
RW-700 10/27/2020 --- 17.04 --- 0.97
RW-700 11/17/2020 --- 16.93 --- 1.08
RW-700 12/28/2020 15.14 15.14 <0.01 2.88
RW-700 12/30/2020 --- 15.14 --- 2.87
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

owno [ o |9 ot
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
RW-700 1/28/2021 --- 16.34 --- 1.67
RW-700 4/16/2021 --- 15.83 --- 2.18
RW-701 6/9/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 7/6/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 8/3/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 8/12/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 8/17/2016 18.45 -0.18 Water level is at top of pump intake level.
RW-701 10/3/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 10/10/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 11/15/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 11/15/2016 19.60 -1.33 Water level is at top of pump intake level.
RW-701 1/10/2017 19.60 -1.33 Water level is at top of pump intake level.
RW-701 3/1/2017 19.60 -1.33 Water level is at top of pump intake level.
RW-701 4/5/2017 20.30 -2.03 Water level is at top of pump intake level.
RW-701 5/8/2017 20.30 -2.03 Water level is at top of pump intake level.
RW-701 6/6/2017 20.30 -2.03 Water level is at top of pump intake level.
RW-701 7/6/2017 20.30 -2.03 Water level is at top of pump intake level.
RW-701 8/2/2017 20.30 -2.03 Water level is at top of pump intake level.
RW-701 9/5/2017 20.30 -2.03 Water level is at top of pump intake level.
RW-701 10/2/2017 NM NM NM NM Top of pump at 20.3 ft btoc
RW-701 11/9/2017 NM NM NM NM Top of pump at 20.3 ft btoc
RW-701 12/5/2017 NM NM NM NM Top of pump at 20.3 ft btoc
RW-701 1/10/2018 20.30 -2.03 Water level is at the top of the pump
RW-701 2/7/2018 20.30 -2.03 Water level is at top of pump intake level.
RW-701 3/14/2018 20.30 -2.03 Water level is at top of pump intake level.
RW-701 6/18/2018 --- 16.92 --- 1.35
RW-701 6/29/2018 --- 16.66 --- 1.61
RW-701 8/21/2018 --- 17.22 --- 1.05
RW-701 9/24/2018 20.30 -2.03 Water level is at top of pump intake level.
RW-701 10/24/2018 20.30 -2.03 Water level is at top of pump intake level.
RW-701 11/27/2018 20.30 -2.03 Water level is at top of pump intake level.
RW-701 1/23/2019 20.30 -2.03 Water level is at top of pump intake level.
RW-701 2/12/2019 20.30 -2.03 Water level is at top of pump intake level.
RW-701 3/6/2019 20.30 -2.03 Water level is at top of pump intake level.
RW-701 4/3/2019 --- 16.00 --- 2.27
RW-701 4/15/2019 --- 16.23 --- 2.04
RW-701 5/6/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 6/6/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 7/10/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 8/6/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 9/11/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 9/28/2019 --- 18.10 --- 0.17
RW-701 10/10/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 12/5/2019 20.80 -2.53 Water level is at top of pump intake level.
RW-701 2/5/2020 20.80 -2.53 Water level is at top of pump intake level.
RW-701 3/2/2020 20.80 -2.53 Water level is at top of pump intake level.
RW-701 4/28/2020 --- 16.85 --- 1.42
RW-701 5/18/2020 --- 16.73 --- 1.54
RW-701 6/4/2020 --- 17.17 --- 1.10
RW-701 7/8/2020 --- 17.41 --- 0.86
RW-701 8/5/2020 --- 17.36 --- 0.91
RW-701 9/14/2020 --- 16.75 --- 1.52
RW-701 10/27/2020 --- 17.35 --- 0.92
RW-701 11/17/2020 --- 17.12 --- 1.15
RW-701 12/30/2020 --- 15.09 --- 3.18
RW-701 1/28/2021 --- 16.52 --- 1.75
RW-701 4/16/2021 --- 15.99 --- 2.28
RW-701 5/10/2021 --- 16.44 --- 1.83
RW-702 6/9/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 7/6/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 8/3/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 8/12/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 8/17/2016 37.62 -16.67 Water level is at top of pump intake level.
RW-702 10/3/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 10/10/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 11/15/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 11/15/2016 31.55 -10.60 Water level is at top of pump intake level.
RW-702 1/10/2017 31.55 -10.60 Water level is at top of pump intake level.
RW-702 3/1/2017 31.55 -10.60 Water level is at top of pump intake level.
RW-702 4/5/2017 33.80 -12.85 Water level is at top of pump intake level.
RW-702 5/8/2017 33.80 -12.85 Water level is at top of pump intake level.
RW-702 6/6/2017 33.80 -12.85 Water level is at top of pump intake level.
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC
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Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
RW-702 7/6/2017 33.80 -12.85 Water level is at top of pump intake level.
RW-702 8/2/2017 33.80 -12.85 Water level is at top of pump intake level.
RW-702 9/5/2017 33.80 -12.85 Water level is at top of pump intake level.
RW-702 10/2/2017 NM NM NM NM Top of pump at 33.8 ft btoc
RW-702 11/9/2017 NM NM NM NM Top of pump at 33.8 ft btoc
RW-702 12/5/2017 NM NM NM NM Top of pump at 33.8 ft btoc
RW-702 1/10/2018 33.80 -12.85 Water level is at top of pump intake level.
RW-702 2/7/2018 33.80 -12.85 Water level is at top of pump intake level.
RW-702 3/14/2018 33.80 -12.85 Water level is at top of pump intake level.
RW-702 6/18/2018 --- 19.27 --- 1.69
RW-702 8/21/2018 --- 1.41 --- 19.55
RW-702 9/24/2018 33.80 -12.85 Water level is at top of pump intake level.
RW-702 10/24/2018 33.80 -12.85 Water level is at top of pump intake level.
RW-702 11/27/2018 33.80 -12.85 Water level is at top of pump intake level.
RW-702 1/23/2019 33.80 -12.85 Water level is at top of pump intake level.
RW-702 2/11/2019 33.80 -12.85 Water level is at top of pump intake level.
RW-702 3/6/2019 33.80 -12.85 Water level is at top of pump intake level.
RW-702 4/3/2019 --- 18.40 --- 2.56
RW-702 5/6/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 6/6/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 7/10/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 8/6/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 9/11/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 10/10/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 12/5/2019 21.90 -0.95 Water level is at top of pump intake level.
RW-702 2/5/2020 21.90 -0.95 Water level is at top of pump intake level.
RW-702 3/2/2020 21.90 -0.95 Water level is at top of pump intake level.
RW-702 4/28/2020 --- 19.71 --- 1.25
RW-702 5/18/2020 --- 19.71 --- 1.25
RW-702 6/4/2020 --- 13.87 --- 7.09
RW-702 7/8/2020 --- 20.52 --- 0.44
RW-702 8/5/2020 --- 20.01 --- 0.95
RW-702 9/14/2020 --- 19.80 --- 1.16
RW-702 10/27/2020 --- 21.35 --- -0.40
RW-702 11/17/2020 --- 16.88 --- 4.08
RW-702 12/28/2020 --- 17.34 --- 3.62
RW-702 12/30/2020 --- 18.96 --- 2.00
RW-702 1/28/2021 --- 19.43 --- 1.53
RW-702 4/16/2021 --- 18.79 --- 2.17
RW-703 6/9/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 7/6/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 8/3/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 8/12/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 8/17/2016 31.34 -10.72 Water level is at top of pump intake level.
RW-703 10/3/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 10/10/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 11/15/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 11/15/2016 29.00 -8.38 Water level is at top of pump intake level.
RW-703 1/10/2017 29.00 -8.38 Water level is at top of pump intake level.
RW-703 3/1/2017 29.00 -8.38 Water level is at top of pump intake level.
RW-703 4/5/2017 29.70 -9.08 Water level is at top of pump intake level.
RW-703 5/8/2017 29.70 -9.08 Water level is at top of pump intake level.
RW-703 6/6/2017 29.70 -9.08 Water level is at top of pump intake level.
RW-703 7/6/2017 29.70 -9.08 Water level is at top of pump intake level.
RW-703 8/2/2017 29.70 -9.08 Water level is at top of pump intake level.
RW-703 9/5/2017 29.70 -9.08 Water level is at top of pump intake level.
RW-703 10/2/2017 NM NM NM NM Top of pump at 29.7 ft btoc
RW-703 11/9/2017 NM NM NM NM Top of pump at 29.7 ft btoc
RW-703 8/6/2019 --- 18.80 --- 1.82
RW-703 9/11/2019 --- 18.80 --- 1.82
RW-703 10/10/2019 --- 18.80 --- 1.82
RW-703 10/29/2019 --- 18.61 --- 2.01
RW-703 12/5/2019 --- 18.80 --- 1.82
RW-703 12/13/2019 --- 22.16 --- -1.54
RW-703 2/5/2020 - 18.80 - 1.82
RW-703 3/2/2020 - 18.80 - 1.82
RW-703 4/28/2020 - 17.79 - 2.83
RW-703 5/18/2020 - 17.63 - 2.99
RW-703 6/4/2020 19.81 19.83 0.02 0.80
RW-703 7/8/2020 - 19.83 - 0.79
RW-703 8/5/2020 - 19.71 - 0.91
RW-703 9/3/2020 --- 19.42 --- 1.20
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC
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Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
RW-703 9/14/2020 --- 18.80 --- 1.82
RW-703 10/27/2020 --- 18.04 --- 2.58
RW-703 11/17/2020 --- 17.79 --- 2.83
RW-703 12/28/2020 16.47 17.34 0.87 4.05
RW-703 12/30/2020 16.74 17.34 0.60 3.81
RW-703 1/28/2021 --- 19.34 --- 1.28
RW-703 4/16/2021 --- 18.02 --- 2.60
RW-703 5/10/2021 --- 18.93 --- 1.69
RW-704 6/9/2016 21.70 -1.47 Water level is at top of pump intake level.
RW-704 7/6/2016 21.70 -1.47 Water level is at top of pump intake level.
RW-704 8/3/2016 21.90 -1.67 Water level is at top of pump intake level.
RW-704 8/12/2016 21.90 -1.67 Water level is at top of pump intake level.
RW-704 10/3/2016 21.90 -1.67 Water level is at top of pump intake level.
RW-704 10/10/2016 21.90 -1.67 Water level is at top of pump intake level.
RW-704 11/15/2016 21.90 -1.67 Water level is at top of pump intake level.
RW-704 11/15/2016 21.90 -1.67 Water level is at top of pump intake level.
RW-704 1/10/2017 21.90 -1.67 Water level is at top of pump intake level.
RW-704 3/1/2017 21.90 -1.67 Water level is at top of pump intake level.
RW-704 4/5/2017 21.25 -1.02 Water level is at top of pump intake level.
RW-704 5/8/2017 21.25 -1.02 Water level is at top of pump intake level.
RW-704 6/6/2017 21.25 -1.02 Water level is at top of pump intake level.
RW-704 7/6/2017 21.25 -1.02 Water level is at top of pump intake level.
RW-704 8/2/2017 21.25 -1.02 Water level is at top of pump intake level.
RW-704 9/5/2017 21.25 -1.02 Water level is at top of pump intake level.
RW-704 10/2/2017 NM NM NM NM Top of pump at 21.25 ft btoc
RW-704 11/9/2017 NM NM NM NM Top of pump at 21.25 ft btoc
RW-704 12/5/2017 NM NM NM NM Top of pump at 21.25 ft btoc
RW-704 1/10/2018 21.25 -1.02 Water level is at top of pump intake level.
RW-704 2/7/2018 21.25 -1.02 Water level is at top of pump intake level.
RW-704 3/14/2018 21.25 -1.02 Water level is at top of pump intake level.
RW-704 6/18/2018 --- 19.01 --- 1.22
RW-704 8/21/2018 --- 17.75 --- 2.48
RW-704 9/24/2018 21.25 -1.02 Water level is at top of pump intake level.
RW-704 10/24/2018 21.25 -1.02 Water level is at top of pump intake level.
RW-704 11/27/2018 21.25 -1.02 Water level is at top of pump intake level.
RW-704 1/23/2019 21.25 -1.02 Water level is at top of pump intake level.
RW-704 2/12/2019 21.25 -1.02 Water level is at top of pump intake level.
RW-704 3/6/2019 21.25 -1.02 Water level is at top of pump intake level.
RW-704 4/3/2019 --- 18.70 --- 1.53
RW-704 4/15/2019 --- 18.91 --- 1.32
RW-704 5/6/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 6/6/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 7/10/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 8/6/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 9/11/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 10/10/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 12/5/2019 21.75 -1.52 Water level is at top of pump intake level.
RW-704 2/5/2020 21.75 -1.52 Water level is at top of pump intake level.
RW-704 3/2/2020 21.75 -1.52 Water level is at top of pump intake level.
RW-704 4/28/2020 --- 19.64 --- 0.59
RW-704 5/18/2020 --- 19.65 --- 0.58
RW-704 6/4/2020 --- 19.61 --- 0.62
RW-704 7/8/2020 --- 18.79 --- 1.44
RW-704 8/5/2020 --- 18.46 --- 1.77
RW-704 9/14/2020 --- 19.65 --- 0.58
RW-704 10/27/2020 18.88 18.96 0.08 1.34
RW-704 11/17/2020 --- 17.39 --- 2.84
RW-704 12/30/2020 --- 19.09 --- 1.14
RW-704 1/28/2021 --- 18.93 --- 1.30
RW-704 4/16/2021 18.09 18.09 <0.01 2.15
RW-705 6/9/2016 --- 14.77 --- 1.15
RW-705 7/6/2016 --- 15.32 --- 0.60
RW-705 2/7/2018 --- 15.57 --- 0.35
RW-705 3/14/2018 --- 14.11 --- 1.81
RW-705 6/18/2018 --- 14.00 --- 1.92
RW-705 8/21/2018 --- 14.55 --- 1.37
RW-705 9/24/2018 --- 12.64 --- 3.28
RW-705 10/24/2018 --- 14.40 --- 1.52
RW-705 11/27/2018 --- 11.39 --- 4.53
RW-705 1/15/2019 --- 13.12 --- 2.80
RW-705 1/23/2019 --- 13.18 --- 2.74
RW-705 2/12/2019 --- 12.53 --- 3.39
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Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
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RW-705 3/6/2019 11.71 4.21
RW-705 4/3/2019 13.60 2.32
RW-705 4/15/2019 11.05 4.87
RW-705 5/6/2019 11.93 3.99
RW-705 6/5/2019 14.97 0.95
RW-705 7/10/2019 12.90 3.02
RW-705 8/6/2019 14.03 1.89
RW-705 9/11/2019 14.63 1.29
RW-705 10/10/2019 15.16 0.76
RW-705 12/5/2019 15.27 0.65
RW-705 2/5/2020 15.12 0.80
RW-705 3/2/2020 14.78 1.14
RW-705 6/4/2020 11.23 4.69
RW-705 7/8/2020 15.15 0.77
RW-705 8/5/2020 14.28 1.64
RW-705 9/14/2020 14.00 1.92
RW-705 10/27/2020 14.98 0.94
RW-705 11/17/2020 13.68 2.24
RW-705 12/30/2020 13.32 2.60
RW-705 12/30/2020 13.32 2.60
RW-705 1/28/2021 14.30 1.62
RW-705 4/16/2021 13.25 2.67
RW-706 6/9/2016 19.40 -3.51
RW-706 7/6/2016 15.41 0.48
RW-706 8/3/2016 19.20 -3.31
RW-706 8/12/2016 19.20 -3.31
RW-706 10/3/2016 16.05 -0.16
RW-706 10/10/2016 16.05 -0.16
RW-706 11/15/2016 16.01 -0.12
RW-706 11/15/2016 16.01 -0.12
RW-706 1/10/2017 16.04 -0.15
RW-706 3/1/2017 15.66 0.23
RW-706 4/5/2017 15.52 0.37
RW-706 5/8/2017 15.24 0.65
RW-706 6/6/2017 14.90 0.99
RW-706 7/6/2017 15.16 0.73
RW-706 8/2/2017 15.30 0.59
RW-706 9/5/2017 15.03 0.86
RW-706 10/2/2017 15.56 0.33
RW-706 11/9/2017 15.62 0.27
RW-706 12/5/2017 15.62 0.27
RW-706 1/10/2018 16.26 -0.37
RW-706 2/7/2018 15.99 -0.10
RW-706 3/14/2018 14.38 1.51
RW-706 6/18/2018 14.12 1.77
RW-706 8/21/2018 14.92 0.97
RW-706 9/24/2018 14.77 1.12
RW-706 10/24/2018 14.51 1.38
RW-706 11/27/2018 12.74 3.15
RW-706 1/15/2019 13.25 2.64
RW-706 1/23/2019 13.39 2.50
RW-706 2/12/2019 13.69 2.20
RW-706 3/6/2019 13.18 2.71
RW-706 4/3/2019 13.67 2.22
RW-706 4/15/2019 13.71 2.18
RW-706 5/6/2019 14.17 1.72
RW-706 6/5/2019 14.16 1.73
RW-706 7/10/2019 13.73 2.16
RW-706 8/6/2019 14.12 1.77
RW-706 9/11/2019 14.70 1.19
RW-706 10/10/2019 15.22 0.67
RW-706 12/5/2019 15.51 0.38
RW-706 2/5/2020 15.17 0.72
RW-706 3/2/2020 14.76 1.13
RW-706 6/4/2020 14.81 1.08
RW-706 7/8/2020 15.12 0.77
RW-706 8/5/2020 14.69 1.20
RW-706 9/14/2020 14.94 0.95
RW-706 10/27/2020 14.99 0.90
RW-706 12/30/2020 13.84 2.05
RW-706 1/28/2021 14.31 1.58
RW-706 4/16/2021 13.74 2.15
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

owno [ o |9 ot
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
RW-707 6/9/2016 --- 15.50 --- 0.79
RW-707 7/6/2016 --- 15.83 --- 0.46
RW-707 8/3/2016 --- 16.23 --- 0.06
RW-707 8/12/2016 --- 16.23 --- 0.06
RW-707 9/13/2016 --- 16.53 --- -0.24
RW-707 10/3/2016 --- 16.40 --- -0.11
RW-707 10/10/2016 --- 16.40 --- -0.11
RW-707 11/15/2016 --- 16.42 --- -0.13
RW-707 11/15/2016 --- 16.42 --- -0.13
RW-707 1/10/2017 --- 16.45 --- -0.16
RW-707 3/1/2017 --- 16.09 --- 0.20
RW-707 4/5/2017 --- 15.95 --- 0.34
RW-707 5/8/2017 --- 15.64 --- 0.65
RW-707 6/6/2017 --- 15.35 --- 0.94
RW-707 7/6/2017 --- 15.52 --- 0.77
RW-707 8/2/2017 --- 15.65 --- 0.64
RW-707 9/5/2017 --- 15.42 --- 0.87
RW-707 10/2/2017 --- 15.90 --- 0.39
RW-707 11/9/2017 --- 15.95 --- 0.34
RW-707 12/5/2017 --- 15.95 --- 0.34
RW-707 1/10/2018 --- 16.45 --- -0.16
RW-707 2/7/2018 --- 16.03 --- 0.26
RW-707 3/14/2018 --- 14.80 --- 1.49
RW-707 6/18/2018 --- 14.52 --- 1.77
RW-707 8/21/2018 --- 15.28 --- 1.01
RW-707 9/24/2018 --- 15.12 --- 1.17
RW-707 10/24/2018 --- 14.83 --- 1.46
RW-707 11/27/2018 --- 13.76 --- 2.53
RW-707 1/15/2019 --- 13.62 --- 2.67
RW-707 1/23/2019 --- 13.77 --- 2.52
RW-707 2/12/2019 --- 13.38 --- 2.91
RW-707 3/6/2019 --- 13.93 --- 2.36
RW-707 4/3/2019 --- 13.98 --- 231
RW-707 4/15/2019 --- 14.17 --- 2.12
RW-707 5/6/2019 --- 14.49 --- 1.80
RW-707 6/5/2019 --- 14.54 --- 1.75
RW-703 12/5/2017 NM NM NM NM Top of pump at 29.7 ft btoc
RW-703 1/10/2018 29.70 -9.08 Water level is at top of pump intake level.
RW-703 2/7/2018 29.70 -9.08 Water level is at top of pump intake level.
RW-703 3/14/2018 29.70 -9.08 Water level is at top of pump intake level.
RW-703 6/18/2018 --- 19.43 --- 1.19
RW-703 8/21/2018 --- 19.73 --- 0.89
RW-703 9/24/2018 29.70 -9.08 Water level is at top of pump intake level.
RW-703 10/24/2018 29.70 -9.08 Water level is at top of pump intake level.
RW-703 11/6/2018 --- 18.63 --- 1.99
RW-703 11/12/2018 --- 18.63 --- 1.99
RW-703 11/27/2018 29.70 -9.08 Water level is at top of pump intake level.
RW-703 1/23/2019 29.70 -9.08 Water level is at top of pump intake level.
RW-703 2/12/2019 29.70 -9.08 Water level is at top of pump intake level.
RW-703 3/6/2019 29.70 -9.08 Water level is at top of pump intake level.
RW-703 4/3/2019 --- 18.20 --- 2.42
RW-703 4/15/2019 --- 18.23 --- 2.39
RW-703 5/6/2019 --- 18.83 --- 1.79
RW-703 6/6/2019 --- 18.83 --- 1.79
RW-703 7/10/2019 --- 18.83 --- 1.79
RW-705 8/3/2016 --- 15.74 --- 0.18
RW-705 8/12/2016 --- 15.74 --- 0.18
RW-705 8/16/2016 --- 15.89 --- 0.03
RW-705 10/3/2016 15.98 -0.06 Water level is at top of pump intake level.
RW-705 10/10/2016 15.98 -0.06 Water level is at top of pump intake level.
RW-705 11/15/2016 15.97 -0.05 Water level is at top of pump intake level.
RW-705 11/15/2016 15.97 -0.05 Water level is at top of pump intake level.
RW-705 1/10/2017 --- 16.00 --- -0.08
RW-705 3/1/2017 --- 15.65 --- 0.27
RW-705 4/5/2017 --- 15.01 --- 0.91
RW-705 5/8/2017 --- 14.90 --- 1.02
RW-705 6/6/2017 --- 13.52 --- 2.40
RW-705 7/6/2017 --- 15.11 --- 0.81
RW-705 8/2/2017 --- 15.21 --- 0.71
RW-705 9/5/2017 --- 12.25 --- 3.67
RW-705 10/2/2017 --- 15.49 --- 0.43
RW-705 11/9/2017 --- 14.97 --- 0.95
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

owno [ o |9 ot
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
RW-705 12/5/2017 --- 15.60 --- 0.32
RW-705 1/10/2018 --- 15.77 --- 0.15
RW-710 4/3/2019 --- 13.83 --- 2.05
RW-710 4/15/2019 --- 13.92 --- 1.96
RW-710 5/6/2019 --- 14.35 --- 1.53
RW-710 6/5/2019 --- 14.31 --- 1.57
RW-710 7/10/2019 --- 13.95 --- 1.93
RW-710 8/6/2019 --- 14.28 --- 1.60
RW-710 9/11/2019 --- 14.88 --- 1.00
RW-710 10/10/2019 --- 15.45 --- 0.43
RW-710 12/5/2019 --- 15.76 --- 0.12
RW-710 2/5/2020 --- 15.35 --- 0.53
RW-710 3/2/2020 --- 15.16 --- 0.72
RW-710 6/4/2020 --- 15.02 --- 0.86
RW-710 7/8/2020 --- 15.34 --- 0.54
RW-710 8/5/2020 --- 15.92 --- -0.04
RW-710 9/14/2020 --- 14.29 --- 1.59
RW-710 10/27/2020 --- 15.21 --- 0.67
RW-710 11/17/2020 --- 14.93 --- 0.95
RW-710 12/30/2020 --- 14.06 --- 1.82
RW-710 1/28/2021 --- 14.51 --- 1.37
RW-710 4/16/2021 --- 13.96 --- 1.92
RW-711 6/9/2016 --- 14.54 --- 0.95
RW-711 7/6/2016 --- 14.94 --- 0.55
RW-711 8/3/2016 --- 15.30 --- 0.19
RW-711 8/12/2016 --- 15.30 --- 0.19
RW-711 8/16/2016 --- 15.40 --- 0.09
RW-711 10/3/2016 15.58 -0.09 Water level is at top of pump intake level.
RW-711 10/10/2016 15.58 -0.09 Water level is at top of pump intake level.
RW-711 11/15/2016 15.58 -0.09 Water level is at top of pump intake level.
RW-711 11/15/2016 15.58 -0.09 Water level is at top of pump intake level.
RW-711 1/10/2017 --- 15.54 --- -0.05
RW-711 3/1/2017 --- 15.19 --- 0.30
RW-711 4/5/2017 --- 15.06 --- 0.43
RW-711 5/8/2017 --- 14.79 --- 0.70
RW-711 6/6/2017 --- 14.53 --- 0.96
RW-711 7/6/2017 --- 14.72 --- 0.77
RW-711 8/2/2017 --- 14.50 --- 0.99
RW-711 9/5/2017 --- 14.59 --- 0.90
RW-711 10/2/2017 --- 15.07 --- 0.42
RW-711 11/9/2017 --- 15.11 --- 0.38
RW-711 12/5/2017 --- 15.05 --- 0.44
RW-715 6/18/2018 --- 17.63 --- -2.26
RW-715 6/28/2018 --- 13.81 --- 1.56
RW-715 8/21/2018 --- 14.35 --- 1.02
RW-715 9/24/2018 --- 14.21 --- 1.16
RW-715 10/24/2018 --- 13.91 --- 1.46
RW-715 11/27/2018 --- 12.86 --- 2.51
RW-715 1/15/2019 --- 12.61 --- 2.76
RW-715 1/23/2019 --- 12.73 --- 2.64
RW-715 2/12/2019 --- 13.07 --- 2.30
RW-715 3/6/2019 --- 12.91 --- 2.46
RW-715 4/3/2019 --- 13.03 --- 2.34
RW-715 4/15/2019 --- 13.22 --- 2.15
RW-715 5/6/2019 --- 13.54 --- 1.83
RW-715 6/5/2019 --- 13.49 --- 1.88
RW-715 7/10/2019 --- 13.11 --- 2.26
RW-715 8/6/2019 --- 13.48 --- 1.89
RW-715 9/11/2019 --- 14.07 --- 1.30
RW-715 9/20/2019 --- 14.84 --- 0.53
RW-715 10/10/2019 --- 14.65 --- 0.72
RW-715 12/5/2019 --- 14.92 --- 0.45
S-96 6/18/2018 17.87 19.60 1.73 1.67
S-96 6/5/2019 17.75 19.11 1.36 1.84
S-96 10/10/2019 17.85 19.81 1.96 1.68
S-96 6/3/2020 18.76 18.77 0.01 1.01
S-96 4/28/2021 16.29 16.30 0.01 3.48
S-97 8/17/2016 --- 22.55 --- 5.40
S-97 10/7/2016 --- 28.00 --- -0.05
S-97 5/8/2017 NM NM NM NM Destroyed
S-102 10/6/2016 --- 17.76 --- 0.46
S-102 11/15/2016 --- 17.92 --- 0.30
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

owno [ o |9 ot
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
S-102 5/8/2017 --- 15.54 --- 2.68
S-102 6/18/2018 --- 16.52 --- 1.70
S-102 6/5/2019 --- 16.46 --- 1.76
S-102 10/10/2019 --- 7.21 --- 11.01
S-102 6/3/2020 --- 17.28 --- 0.94
S-102 4/15/2021 --- 16.61 --- 1.61
S-216 10/7/2016 --- 15.32 --- 0.44
S-216 11/15/2016 --- 15.35 --- 0.41
S-216 5/8/2017 --- 15.12 --- 0.64
S-216 6/18/2018 --- 18.94 --- -3.18
S-216 6/5/2019 --- 13.64 --- 2.12
S-216 10/10/2019 --- 14.38 --- 1.38
S-216 6/3/2020 --- 14.52 --- 1.24
S-216 4/16/2021 --- 13.98 --- 1.78
S-217 5/8/2017 NM NM NM NM Destroyed
S-218 8/17/2016 --- 20.80 --- 4.94
S-218 10/7/2016 --- 25.72 --- 0.02
S-218 11/15/2016 --- 25.37 --- 0.37
S-218 5/8/2017 NM NM NM NM Datalogger in well
S-218 6/18/2018 --- 23.63 --- 2.11
S-218 6/5/2019 --- 23.18 --- 2.56
S-218 10/10/2019 --- 24.38 --- 1.36
S-218 6/3/2020 --- 24.32 --- 1.42
S-218 12/29/2020 --- 24.11 --- 1.63
S-218 4/16/2021 --- 23.71 --- 2.03
$-218D 8/31/2016 --- 25.15 --- -0.63
S-223 4/23/2019 --- 13.72 --- 2.16
S-223 6/5/2019 --- 14.93 --- 0.95
S-223 10/10/2019 --- 15.07 --- 0.81
S-223 12/4/2019 --- 15.20 --- 0.68
S-223 6/4/2020 --- 14.67 --- 1.21
S-223 9/1/2020 --- 14.65 --- 1.23
S-223 12/28/2020 --- 13.68 --- 2.20
S-223 4/16/2021 --- 13.58 --- 2.30
S-223 5/4/2021 --- 14.00 --- 1.88
S-224 8/16/2016 --- 15.88 --- 0.15
S-224 10/10/2016 --- 16.12 --- -0.09
S-224 3/1/2017 --- 15.69 --- 0.34
S-224 4/5/2017 --- 15.50 --- 0.53
S-224 5/8/2017 --- 15.28 --- 0.75
S-224 6/6/2017 --- 14.92 --- 1.11
S-224 7/6/2017 --- 15.19 --- 0.84
S-224 1/25/2018 --- 16.14 --- -0.11
S-224 4/2/2018 --- 14.67 --- 1.36
S-224 6/18/2018 --- 14.11 --- 1.92
S-224 11/6/2018 --- 12.68 --- 3.35
RW-707 7/10/2019 --- 14.13 --- 2.16
RW-707 8/6/2019 --- 14.47 --- 1.82
RW-707 9/11/2019 --- 15.06 --- 1.23
RW-707 10/10/2019 --- 15.57 --- 0.72
RW-707 12/5/2019 --- 15.87 --- 0.42
RW-707 2/5/2020 --- 15.49 --- 0.80
RW-707 3/2/2020 --- 15.31 --- 0.98
RW-707 6/4/2020 --- 15.17 --- 1.12
RW-707 7/8/2020 --- 15.49 --- 0.80
RW-707 8/5/2020 --- 15.03 --- 1.26
RW-707 9/14/2020 --- 15.28 --- 1.01
RW-707 10/27/2020 --- 15.35 --- 0.94
RW-707 11/17/2020 --- 15.03 --- 1.26
RW-707 12/30/2020 --- 14.25 --- 2.04
RW-707 1/28/2021 --- 14.72 --- 1.57
RW-707 4/16/2021 --- 14.11 --- 2.18
RW-708 6/9/2016 --- 17.45 --- -1.96
RW-708 7/6/2016 --- 17.45 --- -1.96
RW-708 8/3/2016 18.60 18.60 <0.01 -3.10
RW-708 8/12/2016 18.60 18.60 <0.01 -3.10
RW-708 9/13/2016 15.51 16.38 0.87 -0.18
RW-708 10/3/2016 --- 16.30 --- -0.81
RW-708 10/10/2016 --- 16.30 --- -0.81
RW-708 11/15/2016 16.30 -0.81 Water level is at top of pump intake level.
RW-708 11/15/2016 16.30 -0.81 Water level is at top of pump intake level.
RW-708 1/10/2017 16.30 -0.81 Water level is at top of pump intake level.
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

e e e R
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)

RW-708 3/1/2017 16.30 -0.81 Water level is at top of pump intake level.
RW-708 4/5/2017 --- 16.50 --- -1.01
RW-708 5/8/2017 --- 14.82 --- 0.67
RW-708 6/6/2017 --- 14.53 --- 0.96
RW-708 7/6/2017 --- 14.73 --- 0.76
RW-708 8/2/2017 --- 14.87 --- 0.62
RW-708 9/5/2017 --- 14.66 --- 0.83
RW-708 10/2/2017 --- 15.11 --- 0.38
RW-708 11/9/2017 --- 15.23 --- 0.26
RW-708 11/14/2017 --- 15.21 --- 0.28
RW-708 12/5/2017 --- 15.17 --- 0.32
RW-708 1/10/2018 --- 16.93 --- -1.44
RW-708 2/7/2018 --- 16.77 --- -1.28
RW-708 3/14/2018 --- 14.23 --- 1.26
RW-708 6/18/2018 --- 14.58 --- 0.91
RW-708 9/24/2018 14.30 14.39 0.09 1.17
RW-708 10/24/2018 14.00 14.12 0.12 1.47
RW-708 11/27/2018 --- 12.98 --- 2.51
RW-708 1/15/2019 --- 12.77 --- 2.72
RW-708 1/23/2019 --- 12.97 --- 2.52
RW-708 2/12/2019 --- 13.20 --- 2.29
RW-708 3/6/2019 --- 13.15 --- 2.34
RW-708 4/3/2019 --- 13.20 --- 2.29
RW-708 4/15/2019 --- 13.33 --- 2.16
RW-708 5/6/2019 --- 13.70 --- 1.79
RW-708 6/6/2019 --- 13.72 --- 1.77
RW-708 7/10/2019 --- 13.30 --- 2.19
RW-708 8/6/2019 --- 13.62 --- 1.87
RW-708 9/11/2019 14.21 14.21 <0.01 1.29
RW-708 9/28/2019 --- 14.98 --- 0.51
RW-708 10/10/2019 --- 14.78 --- 0.71
RW-708 12/5/2019 --- 15.09 --- 0.40
RW-708 2/5/2020 --- 14.71 --- 0.78
RW-708 3/2/2020 --- 14.52 --- 0.97
RW-708 4/28/2020 --- 14.05 --- 1.44
RW-708 5/18/2020 --- 14.10 --- 1.39
RW-708 6/4/2020 --- 14.38 --- 1.11
RW-708 7/8/2020 --- 14.46 --- 1.03
RW-708 8/5/2020 --- 14.58 --- 0.91
RW-708 9/14/2020 --- 14.00 --- 1.49
RW-708 10/27/2020 --- 14.46 --- 1.03
RW-708 11/17/2020 --- 14.26 --- 1.23
RW-708 12/30/2020 --- 13.38 --- 2.11
RW-708 12/30/2020 --- 13.38 --- 2.11
RW-708 1/28/2021 --- 13.84 --- 1.65
RW-708 4/16/2021 --- 13.30 --- 2.19
RW-708 5/3/2021 --- 13.69 --- 1.80
RW-709 6/9/2016 --- 14.47 --- 0.83
RW-709 7/6/2016 --- 14.82 --- 0.48
RW-709 8/3/2016 --- 15.21 --- 0.09
RW-709 8/12/2016 --- 15.21 --- 0.09
RW-709 9/13/2016 --- 15.47 --- -0.17
RW-709 10/3/2016 --- 15.42 --- -0.12
RW-709 10/10/2016 --- 15.42 --- -0.12
RW-709 11/15/2016 --- 15.41 --- -0.11
RW-709 11/15/2016 --- 15.41 --- -0.11
RW-709 1/10/2017 --- 15.42 --- -0.12
RW-709 3/1/2017 --- 15.03 --- 0.27
RW-709 4/5/2017 --- 14.87 --- 0.43
RW-709 5/8/2017 --- 15.05 --- 0.25
RW-709 6/6/2017 --- 14.30 --- 1.00
RW-709 7/6/2017 --- 14.55 --- 0.75
RW-709 8/2/2017 --- 14.63 --- 0.67
RW-709 9/5/2017 --- 14.42 --- 0.88
RW-709 10/2/2017 --- 14.93 --- 0.37
RW-709 11/9/2017 --- 14.98 --- 0.32
RW-709 12/5/2017 --- 14.97 --- 0.33
RW-709 1/10/2018 --- 15.70 --- -0.40
RW-709 2/7/2018 --- 15.62 --- -0.32
RW-709 3/14/2018 --- 13.77 --- 1.53
RW-709 6/18/2018 --- 14.16 --- 1.14
RW-709 8/21/2018 --- 14.25 --- 1.05
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

e e e R
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)

RW-709 9/24/2018 --- 14.30 --- 1.00
RW-709 10/24/2018 --- 13.84 --- 1.46
RW-709 11/27/2018 --- 12.80 --- 2.50
RW-709 1/15/2019 --- 12.58 --- 2.72
RW-709 1/23/2019 --- 12.73 --- 2.57
RW-709 2/12/2019 --- 13.02 --- 2.28
RW-709 3/6/2019 --- 12.92 --- 2.38
RW-709 4/3/2019 --- 13.00 --- 2.30
RW-709 4/15/2019 --- 13.16 --- 2.14
RW-709 5/6/2019 --- 13.53 --- 1.77
RW-709 6/5/2019 --- 13.45 --- 1.85
RW-709 7/10/2019 --- 13.15 --- 2.15
RW-709 8/6/2019 --- 13.45 --- 1.85
RW-709 9/11/2019 --- 14.03 --- 1.27
RW-709 10/10/2019 --- 14.58 --- 0.72
RW-709 12/5/2019 --- 14.90 --- 0.40
RW-709 2/5/2020 --- 14.50 --- 0.80
RW-709 3/2/2020 --- 14.30 --- 1.00
RW-709 6/4/2020 --- 14.18 --- 1.12
RW-709 7/8/2020 --- 14.55 --- 0.75
RW-709 8/5/2020 --- 14.06 --- 1.24
RW-709 9/14/2020 --- 14.49 --- 0.81
RW-709 10/27/2020 --- 14.35 --- 0.95
RW-709 11/17/2020 --- 14.04 --- 1.26
RW-709 12/30/2020 --- 15.17 --- 0.13
RW-709 1/28/2021 --- 13.66 --- 1.64
RW-709 4/16/2021 --- 13.11 --- 2.19
RW-710 6/9/2016 --- 15.27 --- 0.61
RW-710 7/6/2016 --- 15.61 --- 0.27
RW-710 8/3/2016 --- 16.00 --- -0.12
RW-710 8/12/2016 --- 16.00 --- -0.12
RW-710 10/3/2016 --- 16.25 --- -0.37
RW-710 10/10/2016 --- 16.25 --- -0.37
RW-710 11/15/2016 --- 16.27 --- -0.39
RW-710 11/15/2016 --- 16.27 --- -0.39
RW-710 1/10/2017 --- 16.28 --- -0.40
RW-710 3/1/2017 --- 15.92 --- -0.04
RW-710 4/5/2017 --- 15.75 --- 0.13
RW-710 5/8/2017 --- 15.52 --- 0.36
RW-710 6/6/2017 --- 15.13 --- 0.75
RW-710 7/6/2017 --- 15.40 --- 0.48
RW-710 8/2/2017 --- 15.53 --- 0.35
RW-710 9/5/2017 --- 15.18 --- 0.70
RW-710 10/2/2017 --- 15.75 --- 0.13
RW-710 11/9/2017 --- 15.80 --- 0.08
RW-710 12/5/2017 --- 15.84 --- 0.04
RW-710 1/10/2018 NM NM NM NM Could not locate under snow
RW-710 2/7/2018 --- 15.79 --- 0.09
RW-710 3/14/2018 --- 14.62 --- 1.26
RW-710 6/18/2018 --- 14.32 --- 1.56
RW-710 8/21/2018 --- 15.12 --- 0.76
RW-710 9/24/2018 --- 14.95 --- 0.93
RW-710 10/24/2018 --- 14.67 --- 1.21
RW-710 11/27/2018 --- 13.63 --- 2.25
RW-710 1/15/2019 --- 13.42 --- 2.46
RW-710 1/23/2019 --- 13.56 --- 2.32
RW-710 2/12/2019 --- 11.83 --- 4.05
RW-710 3/6/2019 --- 13.77 --- 2.11
RW-711 1/10/2018 --- 15.86 --- -0.37
RW-711 2/7/2018 --- 15.81 --- -0.32
RW-711 3/14/2018 --- 13.90 --- 1.59
RW-711 6/18/2018 --- 13.68 --- 1.81
RW-711 8/21/2018 --- 14.45 --- 1.04
RW-711 9/24/2018 --- 14.25 --- 1.24
RW-711 10/24/2018 --- 13.96 --- 1.53
RW-711 11/27/2018 --- 12.95 --- 2.54
RW-711 1/15/2019 --- 12.72 --- 2.77
RW-711 1/23/2019 --- 12.82 --- 2.67
RW-711 2/12/2019 --- 13.17 --- 2.32
RW-711 3/6/2019 --- 13.12 --- 2.37
RW-711 4/3/2019 --- 13.12 --- 2.37
RW-711 4/15/2019 --- 13.26 --- 2.23
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
RW-711 5/6/2019 13.67 1.82
RW-711 6/5/2019 13.07 2.42
RW-711 7/10/2019 13.28 2.21
RW-711 8/6/2019 13.61 1.88
RW-711 9/11/2019 14.19 1.30
RW-711 10/10/2019 14.75 0.74
RW-711 12/5/2019 15.07 0.42
RW-711 2/5/2020 14.67 0.82
RW-711 3/2/2020 14.50 0.99
RW-711 6/4/2020 14.35 1.14
RW-711 7/8/2020 14.63 0.86
RW-711 8/5/2020 14.20 1.29
RW-711 9/14/2020 14.49 1.00
RW-711 10/27/2020 1.53 13.96
RW-711 11/17/2020 14.25 1.24
RW-711 12/30/2020 13.32 2.17
RW-711 1/28/2021 13.83 1.66
RW-711 4/16/2021 13.26 2.23
RW-712 6/9/2016 14.69 0.87
RW-712 7/6/2016 15.03 0.53
RW-712 8/3/2016 15.43 0.13
RW-712 8/12/2016 15.43 0.13
RW-712 10/3/2016 15.71 -0.15
RW-712 10/10/2016 15.71 -0.15
RW-712 11/15/2016 15.70 -0.14
RW-712 11/15/2016 15.70 -0.14
RW-712 1/10/2017 15.65 -0.09
RW-712 3/1/2017 15.34 0.22
RW-712 4/5/2017 15.18 0.38
RW-712 5/8/2017 14.90 0.66
RW-712 6/6/2017 14.62 0.94
RW-712 7/6/2017 14.82 0.74
RW-712 8/2/2017 14.92 0.64
RW-712 9/5/2017 14.72 0.84
RW-712 10/2/2017 15.22 0.34
RW-712 11/9/2017 15.26 0.30
RW-712 12/5/2017 15.23 0.33
RW-712 1/10/2018 15.95 -0.39
RW-712 2/7/2018 15.69 -0.13
RW-712 3/14/2018 14.07 1.49
RW-712 6/18/2018 13.21 2.35
RW-712 8/21/2018 14.75 0.81
RW-712 9/24/2018 14.41 1.15
RW-712 10/24/2018 14.14 1.42
RW-712 11/27/2018 13.08 2.48
RW-712 1/15/2019 12.88 2.68
RW-712 1/23/2019 12.98 2.58
RW-712 2/12/2019 13.21 2.35
RW-712 3/6/2019 13.22 2.34
RW-712 4/3/2019 13.31 2.25
RW-712 4/15/2019 13.53 2.03
RW-712 5/6/2019 13.81 1.75
RW-712 6/5/2019 13.83 1.73
RW-712 7/10/2019 13.26 2.30
RW-712 8/6/2019 13.72 1.84
RW-712 9/11/2019 14.33 1.23
RW-712 10/10/2019 14.87 0.69
RW-712 12/5/2019 15.19 0.37
RW-712 2/5/2020 14.80 0.76
RW-712 3/2/2020 14.61 0.95
RW-712 6/4/2020 14.47 1.09
RW-712 7/8/2020 14.78 0.78
RW-712 8/5/2020 14.34 1.22
RW-712 9/14/2020 14.59 0.97
RW-712 10/27/2020 14.64 0.92
RW-712 11/17/2020 14.39 1.17
RW-712 12/30/2020 13.43 2.13
RW-712 12/30/2020 13.43 2.13
RW-712 1/28/2021 13.94 1.62
RW-712 4/16/2021 13.41 2.15
RW-713 6/9/2016 14.10 0.92
RW-713 7/6/2016 14.45 0.57
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

owno [ o |9 ot
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)

RW-713 8/3/2016 --- 14.84 --- 0.18
RW-713 8/12/2016 --- 14.84 --- 0.18
RW-713 9/13/2016 --- 15.20 --- -0.18
RW-713 10/3/2016 --- 15.13 --- -0.11
RW-713 10/10/2016 --- 15.13 --- -0.11
RW-713 11/15/2016 --- 15.14 --- -0.12
RW-713 11/15/2016 --- 15.14 --- -0.12
RW-713 1/10/2017 --- 15.07 --- -0.05
RW-713 3/1/2017 --- 14.76 --- 0.26
RW-713 4/5/2017 --- 14.57 --- 0.45
RW-713 5/8/2017 --- 14.29 --- 0.73
RW-713 6/6/2017 --- 13.99 --- 1.03
RW-713 7/6/2017 --- 14.25 --- 0.77
RW-713 8/2/2017 --- 14.37 --- 0.65
RW-713 9/5/2017 --- 14.10 --- 0.92
RW-713 10/2/2017 --- 14.63 --- 0.39
RW-713 11/9/2017 --- 14.80 --- 0.22
RW-713 12/5/2017 --- 14.67 --- 0.35
RW-713 1/10/2018 --- 15.42 --- -0.40
RW-713 2/7/2018 --- 15.41 --- -0.39
RW-713 3/14/2018 --- 13.43 --- 1.59
RW-713 6/18/2018 --- 13.19 --- 1.83
RW-713 8/21/2018 --- 13.95 --- 1.07
RW-713 9/24/2018 --- 13.72 --- 1.30
RW-713 10/24/2018 --- 13.55 --- 1.47
RW-713 11/27/2018 --- 12.51 --- 2.51
RW-713 1/15/2019 --- 12.28 --- 2.74
RW-713 1/23/2019 --- 12.40 --- 2.62
RW-713 2/12/2019 --- 12.77 --- 2.25
RW-713 3/6/2019 --- 12.61 --- 241
RW-713 4/3/2019 --- 12.74 --- 2.28
RW-713 4/15/2019 --- 12.97 --- 2.05
RW-713 5/6/2019 --- 13.20 --- 1.82
RW-713 6/5/2019 --- 13.18 --- 1.84
RW-713 7/10/2019 --- 12.78 --- 2.24
RW-713 8/6/2019 --- 13.16 --- 1.86
RW-713 9/11/2019 --- 13.75 --- 1.27
RW-713 10/10/2019 --- 14.29 --- 0.73
RW-713 12/5/2019 --- 14.62 --- 0.40
RW-713 2/5/2020 --- 14.22 --- 0.80
RW-713 3/2/2020 --- 15.08 --- -0.06
RW-713 6/4/2020 --- 13.89 --- 1.13
RW-713 7/8/2020 --- 14.19 --- 0.83
RW-713 8/5/2020 --- 13.75 --- 1.27
RW-713 9/14/2020 --- 14.01 --- 1.01
RW-713 10/27/2020 --- 14.06 --- 0.96
RW-713 11/17/2020 --- 13.81 --- 1.21
RW-713 12/30/2020 --- 12.86 --- 2.16
RW-713 1/28/2021 --- 13.39 --- 1.63
RW-713 4/16/2021 --- 12.82 --- 2.20
RW-714 6/9/2016 --- 14.28 --- 0.93
RW-714 7/6/2016 --- 14.64 --- 0.57
RW-714 8/3/2016 15.01 15.01 <0.01 0.21
RW-714 8/12/2016 15.01 15.01 <0.01 0.21
RW-714 9/13/2016 15.35 15.42 0.07 -0.16
RW-714 9/19/2016 15.43 15.51 0.08 -0.24
RW-714 10/3/2016 --- 15.60 --- -0.39
RW-714 10/10/2016 --- 15.60 --- -0.39
RW-714 11/15/2016 16.00 -0.79 Water level is at top of pump intake level.
RW-714 11/15/2016 16.00 -0.79 Water level is at top of pump intake level.
RW-714 1/10/2017 16.00 -0.79 Water level is at top of pump intake level.
RW-714 3/1/2017 16.00 -0.79 Water level is at top of pump intake level.
RW-714 4/5/2017 --- 16.05 --- -0.84
RW-714 5/8/2017 --- 14.51 --- 0.70
RW-714 6/6/2017 --- 14.27 --- 0.94
RW-714 7/6/2017 --- 14.43 --- 0.78
RW-714 8/2/2017 --- 14.63 --- 0.58
RW-714 9/5/2017 --- 14.31 --- 0.90
RW-714 10/2/2017 --- 14.84 --- 0.37
RW-714 11/9/2017 --- 14.85 --- 0.36
RW-714 11/14/2017 --- 14.85 --- 0.36
RW-714 12/5/2017 --- 14.90 --- 0.31
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
RW-714 1/10/2018 15.55 -0.34
RW-714 2/7/2018 15.46 -0.25
RW-714 3/14/2018 13.55 1.66
RW-714 6/18/2018 14.02 1.19
RW-714 8/21/2018 14.16 1.05
RW-714 9/24/2018 14.00 1.21
RW-714 10/24/2018 13.74 1.47
RW-714 11/27/2018 12.67 2.54
RW-714 1/15/2019 12.44 2.77
RW-714 1/23/2019 12.57 2.64
RW-714 2/12/2019 12.88 2.33
RW-714 3/6/2019 12.82 2.39
RW-714 4/3/2019 12.90 231
RW-714 4/15/2019 13.04 2.17
RW-714 5/6/2019 13.38 1.83
RW-714 6/5/2019 13.33 1.88
RW-714 7/10/2019 12.95 2.26
RW-714 8/6/2019 13.31 1.90
RW-714 9/11/2019 13.92 1.29
RW-714 10/10/2019 14.46 0.75
RW-714 12/5/2019 14.77 0.44
RW-714 2/5/2020 14.38 0.83
RW-714 3/2/2020 13.91 1.30
RW-714 4/28/2020 13.73 1.48
RW-714 5/18/2020 13.77 1.44
RW-714 6/4/2020 14.06 1.15
RW-714 7/8/2020 14.40 0.81
RW-714 8/5/2020 14.26 0.95
RW-714 9/14/2020 14.18 1.03
RW-714 10/27/2020 14.24 0.97
RW-714 11/17/2020 14.00 1.21
RW-714 12/30/2020 13.01 2.20
RW-714 1/28/2021 13.55 1.66
RW-714 4/16/2021 12.97 2.24
RW-715 6/9/2016 14.42 0.95
RW-715 7/6/2016 14.79 0.58
RW-715 8/3/2016 15.18 0.19
RW-715 8/12/2016 15.18 0.19
RW-715 8/16/2016 15.04 0.33
RW-715 9/13/2016 15.56 -0.19
RW-715 10/3/2016 15.48 -0.11
RW-715 10/10/2016 15.48 -0.11
RW-715 11/15/2016 15.47 -0.10
RW-715 11/15/2016 15.47 -0.10
RW-715 1/10/2017 15.43 -0.06
RW-715 3/1/2017 15.10 0.27
RW-715 4/5/2017 14.92 0.45
RW-715 5/8/2017 14.63 0.74
RW-715 6/6/2017 14.35 1.02
RW-715 7/6/2017 14.60 0.77
RW-715 8/2/2017 14.72 0.65
RW-715 9/5/2017 14.46 0.91
RW-715 10/2/2017 14.97 0.40
RW-715 11/9/2017 15.02 0.35
RW-715 12/5/2017 14.98 0.39
RW-715 1/10/2018 15.74 -0.37
RW-715 2/7/2018 15.68 -0.31
RW-715 3/14/2018 13.82 1.55
RW-715 2/5/2020 14.55 0.82
RW-715 3/2/2020 14.27 1.10
RW-715 6/4/2020 14.25 1.12
RW-715 7/8/2020 14.54 0.83
RW-715 8/5/2020 14.12 1.25
RW-715 9/14/2020 14.37 1.00
RW-715 10/27/2020 14.41 0.96
RW-715 11/17/2020 14.16 1.21
RW-715 12/30/2020 13.18 2.19
RW-715 1/28/2021 13.70 1.67
RW-715 4/16/2021 13.15 2.22
RW-715 5/4/2021 13.56 1.81
RW-716 6/9/2016 14.56 0.99
RW-716 7/6/2016 14.93 0.62
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
RW-716 8/3/2016 15.35 0.20
RW-716 8/12/2016 15.05 0.50
RW-716 10/3/2016 15.67 -0.13
RW-716 10/10/2016 15.67 -0.13
RW-716 11/15/2016 15.64 -0.10
RW-716 11/15/2016 15.64 -0.10
RW-716 1/10/2017 15.58 -0.04
RW-716 3/1/2017 15.22 0.33
RW-716 4/5/2017 15.03 0.52
RW-716 5/8/2017 14.68 0.87
RW-716 6/6/2017 14.51 1.04
RW-716 7/6/2017 14.75 0.80
RW-716 8/2/2017 14.88 0.67
RW-716 9/5/2017 14.63 0.92
RW-716 10/2/2017 15.16 0.39
RW-716 11/9/2017 15.20 0.35
RW-716 12/5/2017 15.18 0.37
RW-716 1/10/2018 15.90 -0.36
RW-716 2/7/2018 15.74 -0.20
RW-716 3/14/2018 13.85 1.70
RW-716 6/18/2018 13.72 1.83
RW-716 8/21/2018 14.52 1.03
RW-716 9/24/2018 14.35 1.20
RW-716 10/24/2018 14.07 1.48
RW-716 11/27/2018 12.98 2.57
RW-716 1/15/2019 12.78 2.77
RW-716 1/23/2019 12.84 2.71
RW-716 2/12/2019 13.21 2.34
RW-716 3/6/2019 13.04 2.51
RW-716 4/3/2019 13.22 2.33
RW-716 4/15/2019 13.35 2.20
RW-716 5/6/2019 13.70 1.85
RW-716 6/5/2019 13.62 1.93
RW-716 7/10/2019 13.26 2.29
RW-716 8/6/2019 13.63 1.92
RW-716 9/11/2019 14.25 1.30
RW-716 10/10/2019 14.79 0.76
RW-716 12/5/2019 15.04 0.51
RW-716 2/5/2020 14.63 0.92
RW-716 3/2/2020 14.49 1.06
RW-716 6/3/2020 14.23 1.32
RW-716 7/8/2020 14.74 0.81
RW-716 8/5/2020 14.27 1.28
RW-716 9/14/2020 14.54 1.01
RW-716 10/27/2020 14.59 0.96
RW-716 11/17/2020 14.35 1.20
RW-716 12/30/2020 13.32 2.23
RW-716 1/28/2021 13.88 1.67
RW-716 4/16/2021 13.28 2.27
RW-717 6/9/2016 14.54 1.07
RW-717 7/6/2016 14.95 0.66
RW-717 8/3/2016 15.30 0.31
RW-717 8/12/2016 15.30 0.31
RW-717 8/17/2016 15.43 0.18
RW-717 10/3/2016 15.69 -0.08
RW-717 10/10/2016 15.69 -0.08
RW-717 11/15/2016 15.68 -0.07
RW-717 11/15/2016 15.68 -0.07
RW-717 1/10/2017 15.60 0.01
RW-717 3/1/2017 15.21 0.40
RW-717 4/5/2017 15.01 0.60
RW-717 5/8/2017 14.83 0.78
RW-717 6/6/2017 14.52 1.09
RW-717 7/6/2017 14.78 0.83
RW-717 8/2/2017 14.93 0.68
RW-717 9/5/2017 14.67 0.94
RW-717 10/2/2017 15.18 0.43
RW-717 11/9/2017 15.20 0.41
RW-717 12/5/2017 15.20 0.41
RW-717 1/10/2018 15.88 -0.27
RW-717 2/7/2018 15.81 -0.20
RW-717 3/14/2018 13.89 1.72
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oenno | oonie [ sl
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
RW-717 6/18/2018 --- 13.74 --- 1.87
RW-717 8/21/2018 --- 14.53 --- 1.08
RW-717 9/24/2018 --- 14.36 --- 1.25
RW-717 10/24/2018 --- 14.10 --- 1.51
RW-717 11/27/2018 --- 12.98 --- 2.63
RW-717 1/15/2019 --- 12.79 --- 2.82
RW-717 1/23/2019 --- 12.88 --- 2.73
RW-717 2/12/2019 --- 13.23 --- 2.38
RW-717 3/6/2019 --- 13.08 --- 2.53
RW-717 4/3/2019 --- 13.24 --- 2.37
RW-717 4/15/2019 --- 13.45 --- 2.16
RW-717 6/5/2019 --- 13.31 --- 2.30
RW-717 7/10/2019 --- 13.29 --- 2.32
RW-717 8/8/2019 --- 13.67 --- 1.94
RW-717 9/11/2019 --- 14.26 --- 1.35
RW-717 10/10/2019 --- 14.83 --- 0.78
RW-717 12/5/2019 --- 15.10 --- 0.51
RW-717 2/5/2020 --- 14.66 --- 0.95
RW-717 3/2/2020 --- 14.48 --- 1.13
RW-717 6/3/2020 --- 14.19 --- 1.42
RW-717 7/8/2020 --- 14.79 --- 0.82
RW-717 8/5/2020 --- 14.28 --- 1.33
RW-717 9/14/2020 --- 14.56 --- 1.05
RW-717 10/27/2020 --- 14.61 --- 1.00
RW-717 11/17/2020 --- 14.39 --- 1.22
RW-717 12/30/2020 --- 13.33 --- 2.28
RW-717 1/28/2021 --- 13.90 --- 1.71
RW-717 4/16/2021 --- 13.31 --- 2.30
S-26 8/10/2016 --- 18.56 --- 2.20
S-26 10/10/2016 --- 20.81 --- -0.05
S-26 5/8/2017 --- 19.91 --- 0.85
S-26 6/18/2018 --- 18.81 --- 1.95
S-26 11/6/2018 --- 18.94 --- 1.82
S-26 1/15/2019 --- 17.98 --- 2.78
S-26 6/5/2019 --- 18.84 --- 1.92
S-26 10/10/2019 --- 19.94 --- 0.82
S-26 4/28/2020 --- 19.26 --- 1.50
S-26 5/18/2020 --- 19.41 --- 1.35
S-26 6/3/2020 --- 19.42 --- 1.34
S-26 7/8/2020 --- 19.87 --- 0.89
S-26 8/5/2020 --- 19.76 --- 1.00
S-26 9/14/2020 --- 19.64 --- 1.12
S-26 10/27/2020 --- 19.73 --- 1.03
S-26 11/17/2020 --- 19.40 --- 1.36
S-26 12/29/2020 --- 18.72 --- 2.04
S-26 12/30/2020 --- 18.72 --- 2.04
S-26 4/16/2021 --- 18.51 --- 2.25
S-27 10/6/2016 --- 24.73 --- -0.12
S-27 11/7/2016 2.75 21.86 Missing J-plug, casing damaged
S-27 5/8/2017 --- 23.96 --- 0.65
S-27 6/18/2018 NM NM NM NM
S-27 6/5/2019 NM NM NM NM Unable to locate
S-27 10/10/2019 NM NM NM NM Unable to locate
S-27 6/3/2020 NM NM NM NM Unable to locate
S-27 4/16/2021 NM NM NM NM Unable to locate
S-28 8/17/2016 NM NM NM NM Dry
S-28 10/6/2016 NM NM NM NM Dry
S-28 5/8/2017 --- 18.99 --- 6.75
S-28 6/18/2018 --- 19.55 --- 6.19
S-28 6/5/2019 NM NM NM NM Dry at 19.65
S-28 10/10/2019 NM NM NM NM Dry at 19.56
S-28 10/21/2019 --- 21.15 --- 4.59
S-28 6/3/2020 NM NM NM NM Dry at 19.60 ft btoc
S-28 4/16/2021 NM NM NM NM Dry at 19.60 ft btoc
S-29 8/12/2016 20.67 23.30 2.63 2.27
S-29 10/6/2016 21.08 21.08 <0.01 2.23
S-29 11/15/2016 21.08 23.27 2.19 1.92
S-29 5/8/2017 21.03 23.00 1.97 2.00
S-29 6/18/2018 19.85 22.85 3.00 3.04
S-29 4/19/2019 19.65 23.16 3.51 3.18
S-29 6/5/2019 22.65 22.68 0.03 0.65
S-29 10/10/2019 20.41 22.54 2.13 2.60
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oenno | oonie [ sl
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
S-29 6/3/2020 20.60 22.72 2.12 241
S-29 12/29/2020 20.51 22.64 2.13 2.50
S-29 4/16/2021 20.05 22.73 2.68 2.89
S-30 8/12/2016 21.58 29.24 7.66 0.54
S-30 8/19/2016 NM NM NM NM LNAPL present
S-30 10/6/2016 22.00 29.46 7.46 0.15
S-30 11/15/2016 21.91 29.32 7.41 0.24
S-30 3/1/2017 21.63 29.25 7.62 0.49
S-30 5/8/2017 22.22 23.97 1.75 0.68
S-30 8/2/2017 21.35 27.81 6.46 0.93
S-30 11/9/2017 21.57 29.15 7.58 0.56
S-30 2/13/2018 22.06 29.82 7.76 0.05
S-30 6/18/2018 22.11 22.13 0.02 1.02
S-30 8/21/2018 21.82 22.32 0.50 1.24
S-30 9/24/2018 21.68 21.76 0.08 1.44
S-30 10/1/2018 21.40 21.58 0.18 1.71
S-30 10/10/2018 21.13 21.30 0.17 1.98
S-30 10/24/2018 21.36 21.49 0.13 1.75
S-30 11/28/2018 20.72 21.18 0.46 2.35
S-30 12/18/2018 20.84 21.35 0.51 2.22
S-30 2/12/2019 20.67 21.35 0.68 2.37
S-30 2/21/2019 20.59 21.51 0.92 2.42
S-30 3/13/2019 20.68 21.95 1.27 2.28
S-30 3/19/2019 20.78 21.16 0.38 2.30
S-30 3/26/2019 20.91 21.09 0.18 2.20
S-30 4/2/2019 20.87 21.06 0.19 2.23
S-30 4/15/2019 20.96 21.59 0.63 2.09
S-30 6/5/2019 21.01 21.23 0.22 2.09
S-30 10/10/2019 21.90 22.40 0.50 1.16
S-30 10/10/2019 21.93 22.38 0.45 1.14
S-30 12/3/2019 NM NM NM NM
S-30 2/5/2020 21.98 21.98 <0.01 1.16
S-30 3/3/2020 21.94 22.70 0.76 1.09
S-30 4/28/2020 21.98 22.02 0.04 1.14
S-30 5/20/2020 22.07 22.12 0.05 1.05
S-30 6/3/2020 21.90 22.35 0.45 1.17
S-30 8/5/2020 21.98 22.03 0.05 1.14
S-30 9/9/2020 22.05 22.10 0.05 1.07
S-30 10/21/2020 22.03 22.12 0.09 1.09
S-30 11/11/2020 21.96 21.99 0.03 1.17
S-30 12/29/2020 22.03 22.12 0.09 1.09
S-30 4/16/2021 21.01 21.45 0.44 2.06
S-31 10/6/2016 NM NM NM NM Damaged surface to 12 ft bgs
S-31 5/8/2017 NM NM NM NM Damaged - blocked at 13.10 ft btoc
S-31 4/15/2019 13.09 13.11 0.02 8.20
S-31 4/16/2021 NM NM NM NM Damaged - obstruction at 13.10 ft btoc
S-32 8/19/2016 NM NM NM NM LNAPL present
S-32 10/6/2016 23.75 23.85 0.10 0.44
S-32 5/8/2017 --- 23.58 --- 0.62
S-32 6/18/2018 --- 19.42 --- 4.78
S-32 4/15/2019 20.49 20.49 <0.01 3.72
S-32 6/5/2019 --- 22.34 --- 1.86
S-32 10/10/2019 --- 22.97 --- 1.23
S-32 6/3/2020 --- 23.11 --- 1.09
S-32 12/29/2020 --- 21.04 --- 3.16
S-32 4/16/2021 --- 22.50 --- 1.70
S-33 5/8/2017 NM NM NM NM Destroyed
S-34 8/12/2016 --- 17.44 --- 3.45
S-34 10/7/2016 --- 20.75 --- 0.14
S-34 11/15/2016 --- 20.85 --- 0.04
S-34 3/1/2017 --- 11.13 --- 9.76
S-34 5/8/2017 --- 19.40 --- 1.49
S-34 8/2/2017 --- 19.85 --- 1.04
S-34 11/9/2017 --- 8.60 --- 12.29
S-34 2/13/2018 --- 18.10 --- 2.79
S-34 6/18/2018 --- 19.40 --- 1.49
S-34 8/21/2018 --- 16.55 --- 4.34
S-34 2/12/2019 --- 14.53 --- 6.36
S-34 6/6/2019 --- 10.90 --- 9.99
S-34 10/10/2019 --- 19.96 --- 0.93
S-34 6/3/2020 --- 20.04 --- 0.85
S-34 4/15/2021 --- 17.55 --- 3.34
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-35 8/12/2016 20.63 0.31
S-35 8/18/2016 20.70 0.24
S-35 10/7/2016 20.90 0.04
S-35 11/15/2016 21.00 -0.06
S-35 3/1/2017 21.09 -0.15
S-35 5/8/2017 20.58 0.36
S-35 8/2/2017 20.32 0.62
S-35 11/9/2017 20.35 0.59
S-35 2/13/2018 21.27 -0.33
S-35 6/18/2018 17.06 3.88
S-35 8/21/2018 19.89 1.05
S-35 2/12/2019 19.20 1.74
S-35 6/6/2019 18.83 211
S-35 10/10/2019 19.98 0.96
S-35 6/3/2020 20.17 0.77
S-35 4/15/2021 19.40 1.54
S-36 8/12/2016 23.75 0.48
S-36 10/7/2016 24.04 0.19
S-36 11/15/2016 24.13 0.10
S-36 3/1/2017 24.15 0.08
S-36 5/8/2017 23.79 0.44
S-36 8/2/2017 23.47 23.47 <0.01 0.77
S-36 11/9/2017 23.77 0.46
S-36 2/13/2018 24.40 -0.17
S-36 6/18/2018 22.60 22.62 0.02 1.63
S-36 8/21/2018 23.07 23.07 <0.01 1.17
S-36 2/12/2019 22.32 22.32 <0.01 1.92
S-36 6/5/2019 22.41 22.42 0.01 1.82
S-36 10/10/2019 23.15 1.08
S-36 6/3/2020 22.92 1.31
S-36 4/15/2021 22.61 22.61 <0.01 1.63
S-37 5/8/2017 NM NM NM NM Destroyed
S-38 8/16/2016 18.76 0.19
S-38 10/7/2016 19.05 -0.10
S-38 11/15/2016 18.94 0.01
S-38 5/8/2017 18.26 0.69
S-38 6/18/2018 17.06 1.89
S-38 6/28/2018 16.07 2.88
S-38 11/6/2018 16.84 2.11
S-38 1/15/2019 16.13 2.82
S-38 6/5/2019 16.97 1.98
S-38 9/20/2019 18.30 0.65
S-38 10/10/2019 18.11 0.84
S-38 10/21/2019 25.15 -6.20
S-38 6/3/2020 17.62 1.33
S-38 9/2/2020 17.65 1.30
S-38 12/29/2020 17.03 1.92
S-38 4/16/2021 16.74 2.21
S-38 5/3/2021 17.03 1.92
S-38D 8/18/2016 19.51 -1.81
S-38D 10/7/2016 18.85 -1.15
S-38D 5/8/2017 18.37 -0.67
S-38D 6/18/2018 17.41 0.29
S-38D 6/5/2019 17.36 0.34
S-38D 10/10/2019 18.00 -0.30
S-38D 6/3/2020 17.94 -0.24
S-38D 12/29/2020 17.44 0.26
S-38D 4/16/2021 17.17 0.53
$-38D2 8/18/2016 19.34 -1.15
$-38D2 10/7/2016 19.46 -1.27
$-38D2 5/8/2017 19.06 -0.87
$-38D2 6/18/2018 17.86 0.33
$-38D2 6/5/2019 18.45 -0.26
$-38D2 10/10/2019 18.53 -0.34
$-38D2 10/28/2019 18.79 -0.60
$-38D2 6/3/2020 18.56 -0.37
$-38D2 12/29/2020 17.90 0.29
$-38D2 4/16/2021 17.65 0.54
S-39 8/10/2016 22.29 0.59
S-39 10/7/2016 22.70 0.18
S-39 11/15/2016 22.61 0.27
S-39 5/8/2017 22.13 0.75
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

owno [ o |9 ot
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
S-39 6/18/2018 --- 20.81 --- 2.07
S-39 6/5/2019 --- 20.60 --- 2.28
S-39 10/10/2019 --- 21.69 --- 1.19
S-39 6/3/2020 --- 21.49 --- 1.39
S-39 12/29/2020 --- 21.10 --- 1.78
S-39 4/16/2021 --- 20.70 --- 2.18
S-39D 8/31/2016 --- 25.14 --- -0.63
S-39D 10/7/2016 --- 25.15 --- -0.64
S-39D 12/1/2016 --- 25.22 --- -0.71
S-39D 5/8/2017 --- 25.12 --- -0.61
S-39D 6/18/2018 --- 23.79 --- 0.72
S-39D 6/28/2018 --- 23.81 --- 0.70
S-39D 6/5/2019 --- 23.75 --- 0.76
S-39D 10/10/2019 --- 24.34 --- 0.17
S-39D 10/29/2019 --- 24.61 --- -0.10
S-39D 6/3/2020 --- 24.42 --- 0.09
S-39D 12/29/2020 --- 23.90 --- 0.61
S-39D 4/16/2021 --- 25.65 --- -1.14
S-39D 5/7/2021 --- 23.90 --- 0.61
S-40 10/6/2016 --- 24.68 --- -0.22
S-40 12/1/2016 --- 24.72 --- -0.26
S-40 5/8/2017 --- 24.33 --- 0.13
S-40 6/18/2018 --- 23.01 --- 1.45
S-40 6/5/2019 --- 22.89 --- 1.57
S-40 10/10/2019 --- 23.83 --- 0.63
S-40 6/3/2020 --- 23.76 --- 0.70
S-40 4/29/2021 --- 23.06 --- 1.40
S-55 5/8/2017 NM NM NM NM Destroyed
S-56 8/18/2016 NM NM NM NM Unable to locate
S-56 10/7/2016 NM NM NM NM Unable to locate
S-56 5/8/2017 NM NM NM NM Destroyed
S-56 6/3/2020 NM NM NM NM Unable to locate
S-56 4/16/2021 NM NM NM NM Unable to locate
S-57 8/16/2016 --- 12.15 --- 0.35
S-57 10/6/2016 --- 12.25 --- 0.25
S-57 5/8/2017 --- 11.91 --- 0.59
S-57 6/18/2018 --- 10.89 --- 1.61
S-57 6/5/2019 --- 10.81 --- 1.69
S-57 10/10/2019 --- 11.62 --- 0.88
S-57 6/3/2020 --- 11.63 --- 0.87
S-57 4/16/2021 --- 10.86 --- 1.64
S-58 6/4/2020 NM NM NM NM Unable to locate
S-58 4/16/2021 NM NM NM NM Unable to locate
5-58D2 6/18/2018 NM NM NM NM
S-59D 8/19/2016 --- 16.85 --- 0.28
S-59D 10/6/2016 --- 16.70 --- 0.43
S-59D 11/15/2016 --- 16.73 --- 0.40
S-59D 5/17/2017 --- 16.53 --- 0.60
S-59D 6/18/2018 --- 15.68 --- 1.45
S-59D 6/5/2019 --- 15.66 --- 1.47
S-59D 10/10/2019 --- 5.93 --- 11.20
S-59D 6/3/2020 --- 16.33 --- 0.80
S-59D 4/15/2021 --- 15.42 --- 1.71
S-67 6/4/2020 NM NM NM NM Unable to locate
S-67 4/16/2021 NM NM NM NM Unable to locate
S-96 8/17/2016 --- 13.25 --- 6.52
S-96 10/10/2016 --- 19.72 --- 0.05
S-96 12/1/2016 --- 19.71 --- 0.06
S-96 5/8/2017 --- 19.36 --- 0.41
S-103 10/6/2016 --- 25.33 --- 0.78
S-103 11/15/2016 --- 25.48 --- 0.63
S-103 5/8/2017 --- 25.19 --- 0.92
S-103 7/16/2019 23.70 23.98 0.28 2.35
S-103 10/10/2019 24.67 25.01 0.34 1.37
S-103 6/3/2020 --- 24.83 --- 1.28
S-103 4/15/2021 --- 24.13 --- 1.98
S-104 8/19/2016 NM NM NM NM LNAPL present
S-104 10/10/2016 16.78 18.26 1.48 1.60
S-104 11/15/2016 17.17 18.56 1.39 1.22
S-104 5/8/2017 16.45 18.08 1.63 1.91
S-104 6/18/2018 16.22 16.48 0.26 2.31
S-104 4/15/2019 14.28 20.40 6.12 3.54
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oot [ ompni [0 e
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-104 4/16/2019 14.75 21.75 7.00 2.97
S-104 4/22/2019 14.71 21.65 6.94 3.01
S-104 6/5/2019 14.05 22.07 8.02 3.54
S-104 10/10/2019 15.11 21.12 6.01 2.73
S-104 6/3/2020 15.44 21.37 5.93 241
S-104 4/16/2021 14.06 21.20 7.14 3.64
S-111 5/8/2017 NM NM NM NM Unable to locate
S-111 6/21/2018 8.61 8.80 0.19
S-111 6/3/2020 NM NM NM NM Destroyed
S-115 10/10/2019 NM NM NM NM
S-115 6/3/2020 NM NM NM NM Destroyed
S-119 8/12/2016 26.15 0.45
S-119 10/6/2016 26.50 0.10
S-119 11/15/2016 26.49 0.11
S-119 5/8/2017 28.20 -1.60
S-119 6/18/2018 25.03 1.57
S-119 6/5/2019 24.78 1.82
S-119 10/10/2019 25.55 1.05
S-119 6/3/2020 25.68 0.92
S-119 4/16/2021 25.15 1.45
$-119D 8/19/2016 25.04 0.06
$-119D 10/6/2016 25.26 -0.16
$-119D 11/15/2016 25.30 -0.20
$-119D 5/8/2017 25.02 0.08
$-119D 6/18/2018 23.82 1.28
$-119D 6/5/2019 23.69 1.41
$-119D 10/10/2019 24.46 0.64
$-119D 6/3/2020 24.52 0.58
$-119D 4/16/2021 23.79 1.31
S-120 8/12/2016 19.16 0.66
S-120 10/6/2016 19.58 0.24
S-120 12/1/2016 19.58 0.24
S-120 5/8/2017 19.06 0.76
S-120 6/18/2018 17.77 2.05
S-120 6/5/2019 17.58 2.24
S-120 10/10/2019 18.61 1.21
S-120 6/3/2020 18.45 1.37
S-120 4/16/2021 17.68 2.14
S-121 8/15/2016 20.69 0.43
S-121 10/7/2016 NM NM NM NM Damaged
S-121 12/1/2016 NM NM NM NM Damaged
S-121 5/8/2017 20.54 0.58 Damaged
S-121 6/18/2018 18.83 2.29
S-121 6/3/2020 NM NM NM NM Damaged
S-121 4/16/2021 19.10 2.02
S-122 8/9/2016 25.19 0.52
S-122 10/7/2016 25.61 0.10
S-122 11/15/2016 25.53 0.18
S-122 5/8/2017 25.11 0.60
S-122 6/18/2018 21.86 3.85
S-122 7/16/2019 23.24 2.47
S-122 10/10/2019 24.59 1.12
S-122 6/3/2020 24.33 1.38
S-122 12/29/2020 23.89 1.82
S-122 4/16/2021 23.45 2.26
S-123 8/18/2016 21.85 0.28
S-123 10/7/2016 22.18 -0.05
S-123 5/8/2017 21.52 0.61
S-123 6/18/2018 20.14 1.99
S-123 11/6/2018 20.32 1.81
S-123 1/15/2019 19.30 2.83
S-123 6/5/2019 20.06 2.07
S-123 10/10/2019 21.19 0.94
S-123 6/3/2020 20.83 1.30
S-123 12/29/2020 20.34 1.79
S-123 4/16/2021 19.96 2.17
S-124 8/19/2016 19.75 3.45
S-124 10/7/2016 23.04 23.34 0.30 0.11
S-124 3/1/2017 22.81 23.52 0.71 0.26
S-124 5/8/2017 22.47 22.57 0.10 0.71
S-124 6/18/2018 21.36 1.84
S-124 11/6/2018 21.45 1.75
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes

btoc) btoc) Thickness | Elevation (ft

(ft) NAVDS88)

S-124 1/15/2019 20.54 2.66
S-124 6/5/2019 21.40 21.40 <0.01 1.81
S-124 10/10/2019 22.49 0.71
S-124 4/28/2020 21.77 1.43
S-124 5/18/2020 21.91 1.29
S-124 6/4/2020 22.08 1.12
S-124 7/8/2020 22.39 22.39 <0.01 0.82
S-124 8/5/2020 2231 0.89
S-124 9/14/2020 21.80 1.40
S-124 10/27/2020 22.26 0.94
S-124 11/17/2020 22.01 22.06 0.05 1.18
S-124 12/28/2020 21.03 21.06 0.03 2.16
S-124 12/30/2020 21.03 21.06 0.03 2.16
S-124 4/16/2021 21.02 21.04 0.02 2.18
S-216 8/16/2016 15.08 0.68
$-218D 10/7/2016 25.25 -0.73
$-218D 5/8/2017 NM NM NM NM
$-218D 6/18/2018 23.64 0.88
$-218D 6/28/2018 23.73 0.79
$-218D 6/5/2019 22.23 2.29
$-218D 10/10/2019 24.18 0.34
$-218D 10/29/2019 24.42 0.10
$-218D 6/3/2020 24.22 0.30
$-218D 12/29/2020 23.76 0.76
$-218D 4/16/2021 23.53 0.99
$-218D 4/30/2021 23.75 0.77
S-219 8/15/2016 22.63 0.46
S-219 10/7/2016 22.95 0.14
S-219 11/15/2016 22.90 0.19
S-219 5/8/2017 22.34 0.75
S-219 6/18/2018 20.93 2.16
S-219 6/5/2019 20.85 2.24
S-219 10/10/2019 21.92 1.17
S-219 6/3/2020 21.71 1.38
S-219 12/29/2020 21.35 1.74
S-219 4/16/2021 20.89 2.20
S-220 8/18/2016 NM NM NM NM LNAPL present
S-220 10/6/2016 20.57 21.40 0.83 0.12
S-220 11/15/2016 20.54 21.40 0.86 0.14
S-220 5/8/2017 19.85 20.35 0.50 0.89
S-220 6/18/2018 18.63 19.60 0.97 2.08
S-220 11/6/2018 18.95 1.86
S-220 1/15/2019 17.98 18.01 0.03 2.83
S-220 4/15/2019 18.57 18.65 0.08 2.23
S-220 6/5/2019 18.75 2.06
S-220 10/10/2019 19.75 19.78 0.03 1.06
S-220 6/3/2020 19.38 19.45 0.07 1.42
S-220 12/29/2020 18.89 18.90 0.01 1.92
S-220 4/28/2021 18.76 18.76 <0.01 2.06
S-221 8/3/2016 22.53 24.61 2.08 0.10
S-221 8/9/2016 22.57 24.59 2.02 0.07
S-221 8/12/2016 22.53 24.61 2.08 0.10
S-221 8/15/2016 22.55 24.66 2.11 0.08
S-221 8/24/2016 22.64 24.81 2.17 -0.03
S-221 8/31/2016 22.63 24.86 2.23 -0.03
S-221 9/13/2016 22.79 25.11 2.32 -0.20
S-221 9/19/2016 22.90 25.27 2.37 -0.32
S-221 10/3/2016 22.77 24.98 2.21 -0.16
S-221 10/7/2016 22.80 25.00 2.20 -0.19
S-221 10/19/2016 22.74 24.87 2.13 -0.12
S-221 10/25/2016 22.86 25.10 2.24 -0.26
S-221 11/15/2016 22.77 24.94 2.17 -0.16
S-221 1/10/2017 22.80 24.78 1.98 -0.15
S-221 3/1/2017 22.50 24.05 1.55 0.22
S-221 4/5/2017 22.50 23.69 1.19 0.29
S-221 5/8/2017 22.19 23.01 0.82 0.66
S-221 6/6/2017 21.94 22.78 0.84 0.91
S-221 7/6/2017 22.08 23.12 1.04 0.74
S-221 9/5/2017 22.00 22.97 0.97 0.83
S-221 11/14/2017 22.41 24.13 1.72 0.28
S-221 3/14/2018 25.95 -2.95
S-221 6/18/2018 21.02 1.98
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Table 2-3

Liquid Level Measurements (2016 - 2021)
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)

S-221 8/21/2018 21.81 22.39 0.58 1.12
S-221 9/24/2018 25.00 -2.00
S-221 11/6/2018 25.20 -2.20
S-221 11/27/2018 25.00 -2.00
S-221 1/23/2019 25.00 -2.00
S-221 2/12/2019 25.00 -2.00
S-221 3/6/2019 25.00 -2.00
S-221 4/3/2019 20.55 2.45
S-221 4/15/2019 20.69 21.36 0.67 2.23
S-221 5/6/2019 21.66 21.66 <0.01 1.35
S-221 6/6/2019 21.50 1.50
S-221 7/10/2019 21.50 1.50
S-221 8/6/2019 21.50 1.50
S-221 9/11/2019 21.50 1.50
S-221 10/10/2019 21.50 1.50
S-221 12/5/2019 21.50 1.50
S-221 2/5/2020 21.50 1.50
S-221 3/2/2020 21.50 1.50
S-221 4/28/2020 21.53 21.64 0.11 1.46
S-221 5/18/2020 21.55 21.70 0.15 1.43
S-221 6/4/2020 21.80 21.80 <0.01 1.21
S-221 7/8/2020 22.07 22.63 0.56 0.86
S-221 8/5/2020 22.02 22.24 0.22 0.95
S-221 9/14/2020 21.53 21.64 0.11 1.46
S-221 10/27/2020 21.94 1.06
S-221 11/17/2020 21.65 21.66 0.01 1.35
S-221 12/28/2020 18.73 19.18 0.45 4.21
S-221 12/30/2020 18.73 19.18 0.45 4.21
S-221 1/28/2021 21.23 21.26 0.03 1.77
S-221 4/16/2021 20.77 20.85 0.08 2.22
S-222 8/17/2016 15.98 0.31
S-222 10/10/2016 16.30 -0.01
S-222 3/1/2017 15.86 0.43
S-222 4/5/2017 15.60 0.69
S-222 5/8/2017 15.33 0.96
S-222 6/6/2017 15.05 1.24
S-222 7/6/2017 15.32 0.97
S-222 6/18/2018 14.29 2.00
S-222 11/6/2018 14.30 1.99
S-222 1/15/2019 13.30 2.99
S-222 6/5/2019 13.15 3.14
S-222 10/10/2019 15.37 0.92
S-222 6/3/2020 14.79 1.50
S-222 12/28/2020 13.86 243
S-222 4/16/2021 13.83 2.46
S-223 8/17/2016 15.71 0.17
S-223 10/10/2016 15.99 -0.11
S-223 3/1/2017 15.53 0.35
S-223 4/5/2017 15.32 0.56
S-223 5/8/2017 15.16 0.72
S-223 6/6/2017 14.75 1.13
S-223 7/6/2017 14.96 0.92
S-223 1/25/2018 16.03 -0.15
S-223 4/2/2018 14.20 1.68
S-223 6/18/2018 14.96 0.92
S-223 6/28/2018 14.15 1.73
S-223 11/6/2018 14.04 1.84
S-223 11/12/2018 14.04 1.84
S-223 11/28/2018 13.24 2.64
S-223 1/15/2019 13.04 2.84
S-223 1/18/2019 13.26 2.62
S-224 11/28/2018 13.03 3.00
S-224 1/15/2019 13.20 2.83
S-224 1/18/2019 13.20 2.83
S-224 4/23/2019 15.16 0.87
S-224 6/5/2019 16.34 -0.31
S-224 10/10/2019 15.18 0.85
S-224 6/4/2020 14.77 1.26
S-224 12/28/2020 13.87 2.16
S-224 4/16/2021 13.74 2.29
S-225 8/15/2016 16.57

S-225 10/7/2016 16.60
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes

btoc) btoc) Thickness | Elevation (ft

(ft) NAVDS88)

S-225 11/15/2016 16.75
S-225 5/8/2017 9.45
S-225 6/18/2018 17.48
S-225 6/5/2019 15.58
S-225 10/10/2019 16.40 -1.41
S-225 6/3/2020 16.61
S-225 4/28/2021 16.19
S-229 5/8/2017 NM NM NM NM Destroyed
S-233 8/3/2016 21.02 21.95 0.93 3.16
S-233 8/9/2016 21.04 22.00 0.96 3.14
S-233 8/12/2016 21.02 21.95 0.93 3.16
S-233 8/15/2016 21.10 22.13 1.03 3.07
S-233 8/24/2016 21.15 22.21 1.06 3.01
S-233 8/31/2016 21.14 22.22 1.08 3.02
S-233 9/13/2016 21.37 22.35 0.98 2.81
S-233 9/19/2016 21.44 22.49 1.05 2.72
S-233 10/3/2016 21.28 22.40 1.12 2.87
S-233 10/7/2016 21.30 21.70 0.40 2.98
S-233 10/19/2016 21.13 22.88 1.75 2.91
S-233 10/25/2016 21.30 23.05 1.75 2.74
S-233 11/15/2016 21.17 23.03 1.86 2.85
S-233 1/10/2017 21.21 23.13 1.92 2.80
S-233 3/1/2017 20.82 22.75 1.93 3.19
S-233 4/5/2017 20.71 22.58 1.87 3.31
S-233 5/8/2017 20.44 21.90 1.46 3.65
S-233 6/6/2017 20.12 21.53 1.41 3.98
S-233 7/6/2017 20.40 21.65 1.25 3.73
S-233 9/5/2017 20.20 21.47 1.27 3.92
S-233 11/14/2017 20.82 22.16 1.34 3.29
S-233 6/18/2018 20.68 3.67
S-233 11/6/2018 19.30 5.05
S-233 1/15/2019 18.42 19.12 0.70 5.85
S-233 6/5/2019 19.72 19.88 0.16 4.61
S-233 10/10/2019 19.98 20.13 0.15 4.35
S-233 4/28/2020 19.51 19.73 0.22 4.82
S-233 5/18/2020 19.65 20.03 0.38 4.66
S-233 6/4/2020 19.86 20.15 0.29 4.46
S-233 7/8/2020 20.23 20.54 0.31 4.09
S-233 8/5/2020 19.88 4.47
S-233 9/14/2020 19.50 19.75 0.25 4.82
S-233 10/27/2020 19.42 19.49 0.07 4.92
S-233 11/17/2020 19.82 20.03 0.21 4.51
S-233 12/28/2020 18.94 19.16 0.22 5.39
S-233 12/30/2020 18.94 19.16 0.22 5.39
S-233 4/16/2021 18.95 5.40
S-234 8/3/2016 21.28 -0.05
S-234 8/12/2016 21.28 -0.05
S-234 8/17/2016 21.34 -0.11
S-234 10/3/2016 NM NM NM NM
S-234 10/10/2016 21.56 -0.33
S-234 11/15/2016 NM NM NM NM
S-234 1/10/2017 NM NM NM NM
S-234 3/1/2017 21.30 -0.07
S-234 4/5/2017 20.95 0.28
S-234 5/8/2017 20.78 0.45
S-234 6/6/2017 20.30 0.93
S-234 7/6/2017 20.72 0.51
S-234 11/14/2017 21.12 0.11
S-234 6/18/2018 19.59 1.64
S-234 11/6/2018 17.19 4.04
S-234 1/15/2019 18.73 2.50
S-234 6/5/2019 19.65 1.58
S-234 10/10/2019 20.75 0.48
S-234 6/4/2020 19.99 1.24
S-234 12/28/2020 18.11 3.12
S-234 4/16/2021 19.22 2.01
S-235 8/12/2016 22.65 23.81 1.16 0.27
S-235 8/18/2016 NM NM NM NM LNAPL present
S-235 10/7/2016 22.94 23.40 0.46 0.10
S-235 1/10/2017 NM NM NM NM
S-235 3/1/2017 22.71 23.67 0.96 0.25
S-235 4/5/2017 22.64 23.04 0.40 0.41
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-235 5/8/2017 22.40 22.57 0.17 0.70
S-235 6/6/2017 22.07 22.24 0.17 1.03
S-235 7/6/2017 22.26 22.74 0.48 0.78
S-235 11/14/2017 22.55 23.61 1.06 0.39
S-235 6/18/2018 20.96 21.32 0.36 2.10
S-235 11/6/2018 21.28 21.30 0.02 1.84
S-235 1/15/2019 20.35 20.38 0.03 2.77
S-235 6/5/2019 21.33 21.35 0.02 1.79
S-235 10/10/2019 22.37 22.47 0.10 0.74
S-235 4/28/2020 21.69 21.75 0.06 1.43
S-235 5/18/2020 19.65 21.88 2.23 3.08
S-235 6/4/2020 21.95 21.95 <0.01 1.18
S-235 7/8/2020 22.29 22.44 0.15 0.81
S-235 8/5/2020 22.21 22.22 0.01 0.91
S-235 9/14/2020 21.70 21.76 0.06 1.42
S-235 10/27/2020 22.16 22.24 0.08 0.95
S-235 11/17/2020 22.86 22.92 0.06 0.26
S-235 12/28/2020 20.96 20.99 0.03 2.16
S-235 12/30/2020 20.96 20.99 0.03 2.16
S-235 4/16/2021 20.96 2.17
S-236 8/3/2016 22.58 24.47 1.89 0.06
S-236 8/9/2016 22.62 24.50 1.88 0.02
S-236 8/12/2016 22.58 24.47 1.89 0.06
S-236 8/15/2016 22.64 24.69 2.05 -0.03
S-236 8/24/2016 22.72 24.67 1.95 -0.09
S-236 8/31/2016 22.71 24.68 1.97 -0.09
S-236 9/13/2016 22.90 24.96 2.06 -0.29
S-236 9/19/2016 22.98 25.06 2.08 -0.38
S-236 10/3/2016 22.87 24.66 1.79 -0.22
S-236 10/7/2016 22.92 25.16 2.24 -0.35
S-236 10/19/2016 22.84 24.71 1.87 -0.20
S-236 10/25/2016 22.93 24.95 2.02 -0.32
S-236 11/15/2016 22.86 24.77 1.91 -0.23
S-236 1/10/2017 22.91 24.67 1.76 -0.25
S-236 3/1/2017 22.61 24.03 1.42 0.11
S-236 4/5/2017 22.55 23.75 1.20 0.21
S-236 5/8/2017 22.28 23.21 0.93 0.53
S-236 6/6/2017 22.00 22.87 0.87 0.82
S-236 7/6/2017 22.13 23.04 0.91 0.68
S-236 9/5/2017 22.05 22.94 0.89 0.76
S-236 11/14/2017 22.48 24.15 1.67 0.20
S-236 3/14/2018 25.85 -2.88
S-236 6/18/2018 20.98 21.37 0.39 1.92
S-236 9/24/2018 25.85 -2.88
S-236 11/6/2018 25.70 -2.73
S-236 11/27/2018 25.85 -2.88
S-236 1/23/2019 25.85 -2.88
S-236 2/12/2019 25.85 -2.88
S-236 3/6/2019 25.85 -2.88
S-236 4/3/2019 20.64 2.33
S-236 4/15/2019 20.83 2.14
S-236 5/6/2019 25.45 -2.48
S-236 6/6/2019 25.45 -2.48
S-236 7/10/2019 25.45 -2.48
S-236 8/6/2019 25.45 -2.48
S-236 9/11/2019 25.45 -2.48
S-236 10/10/2019 25.45 -2.48
S-236 12/5/2019 25.45 -2.48
S-236 2/5/2020 25.45 -2.48
S-236 3/2/2020 25.45 -2.48
S-236 4/28/2020 21.58 21.59 0.01 1.39
S-236 5/18/2020 21.70 21.74 0.04 1.27
S-236 6/4/2020 21.87 21.88 0.01 1.10
S-236 7/8/2020 22.17 22.21 0.04 0.80
S-236 8/5/2020 22.11 22.12 0.01 0.86
S-236 9/14/2020 21.58 21.59 0.01 1.39
S-236 10/27/2020 21.24 1.73
S-236 11/17/2020 21.74 21.74 <0.01 1.24
S-236 12/30/2020 20.93 20.93 <0.01 2.05
S-236 1/28/2021 21.27 21.27 <0.01 1.71
S-236 4/16/2021 20.80 20.81 0.01 2.17
S-237 8/3/2016 22.36 24.45 2.09 0.08
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Table 2-3

Liquid Level Measurements (2016 - 2021)
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-237 8/9/2016 22.40 24.58 2.18 0.03
S-237 8/12/2016 22.36 24.45 2.09 0.08
S-237 8/15/2016 22.43 24.70 2.27 -0.02
S-237 8/24/2016 22.48 24.70 2.22 -0.06
S-237 8/31/2016 22.49 24.75 2.26 -0.08
S-237 9/13/2016 22.68 24.90 2.22 -0.26
S-237 9/19/2016 22.73 25.02 2.29 -0.32
S-237 10/3/2016 22.64 24.81 2.17 -0.21
S-237 10/10/2016 22.64 24.81 2.17 -0.21
S-237 10/19/2016 22.62 23.92 1.30 -0.04
S-237 10/25/2016 22.71 23.65 0.94 -0.06
S-237 11/15/2016 22.65 23.75 1.10 -0.03
S-237 1/10/2017 22.72 23.95 1.23 -0.12
S-237 3/1/2017 22.44 23.93 1.49 0.11
S-237 4/5/2017 22.41 23.46 1.05 0.22
S-237 5/8/2017 22.17 22.95 0.78 0.51
S-237 6/6/2017 21.89 22.61 0.72 0.80
S-237 7/6/2017 22.00 23.09 1.09 0.62
S-237 9/5/2017 21.91 22.95 1.04 0.72
S-237 11/14/2017 22.29 23.07 0.78 0.39
S-237 3/14/2018 24.25 -1.44
S-237 6/18/2018 21.03 1.79
S-237 8/21/2018 21.64 22.40 0.76 1.04
S-237 9/24/2018 26.05 -3.24
S-237 11/6/2018 25.95 -3.14
S-237 11/27/2018 26.05 -3.24
S-237 1/23/2019 26.05 -3.24
S-237 2/12/2019 26.05 -3.24
S-237 3/6/2019 26.05 -3.24
S-237 4/3/2019 20.40 2.42
S-237 4/15/2019 20.63 20.63 <0.01 2.19
S-237 5/6/2019 21.28 1.54
S-237 6/6/2019 21.30 1.52
S-237 7/10/2019 21.30 1.52
S-237 8/6/2019 21.30 1.52
S-237 9/11/2019 21.30 1.52
S-237 10/10/2019 21.30 1.52
S-237 12/5/2019 21.30 1.52
S-237 2/5/2020 21.30 1.52
S-237 3/2/2020 21.30 1.52
S-237 4/28/2020 21.50 21.66 0.16 1.30
S-237 5/18/2020 21.51 21.63 0.12 1.29
S-237 6/4/2020 21.68 21.68 <0.01 1.14
S-237 7/8/2020 22.06 22.27 0.21 0.73
S-237 8/5/2020 21.92 0.90
S-237 9/14/2020 21.51 21.66 0.15 1.29
S-237 10/27/2020 22.03 22.09 0.06 0.78
S-237 11/17/2020 21.50 21.62 0.12 1.30
S-237 12/30/2020 NM NM NM NM
S-237 1/28/2021 21.09 21.14 0.05 1.72
S-237 4/16/2021 20.65 20.73 0.08 2.16
S-238 10/7/2016 22.98 23.22 0.24 -0.11
S-238 3/1/2017 22.55 23.07 0.52 0.27
S-238 5/8/2017 22.16 22.25 0.09 0.74
S-238 6/18/2018 20.95 21.37 0.42 1.89
S-238 11/6/2018 21.15 21.45 0.30 1.71
S-238 1/15/2019 20.18 20.44 0.26 2.69
S-238 6/5/2019 21.34 21.98 0.64 1.46
S-238 10/10/2019 22.14 22.22 0.08 0.76
S-238 4/28/2020 21.48 1.44
S-238 5/18/2020 21.59 21.61 0.02 1.32
S-238 6/4/2020 21.78 1.14
S-238 7/8/2020 22.06 0.86
S-238 8/5/2020 21.98 0.94
S-238 9/14/2020 21.48 1.44
S-238 10/27/2020 21.94 0.98
S-238 11/17/2020 22.68 22.69 0.01 0.23
S-238 12/28/2020 20.76 20.78 0.02 2.15
S-238 12/30/2020 20.76 20.78 0.02 2.15
S-238 4/16/2021 20.68 20.70 0.02 2.23
S-239 8/17/2016 15.67 0.15
S-239 10/10/2016 15.96 -0.14
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oenno | oonie [ sl
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
S-239 3/1/2017 --- 15.25 --- 0.57
S-239 4/5/2017 --- 15.30 --- 0.52
S-239 5/8/2017 --- 15.05 --- 0.77
S-239 6/6/2017 --- 14.70 --- 1.12
S-239 7/6/2017 --- 14.97 --- 0.85
S-239 1/25/2018 --- 15.95 --- -0.13
S-239 4/2/2018 --- 13.30 --- 2.52
S-239 6/18/2018 --- 19.65 --- -3.83
S-239 11/7/2018 --- 14.08 --- 1.74
S-239 11/28/2018 --- 13.10 --- 2.72
S-239 1/15/2019 --- 12.98 --- 2.84
S-239 1/18/2019 --- 13.05 --- 2.77
S-239 4/23/2019 --- 13.66 --- 2.16
S-239 6/5/2019 --- 13.95 --- 1.87
S-239 10/10/2019 --- 15.05 --- 0.77
S-239 6/4/2020 --- 14.59 --- 1.23
S-239 12/28/2020 --- 13.55 --- 2.27
S-239 4/16/2021 --- 13.53 --- 2.29
S-240 8/3/2016 23.38 25.95 2.57 0.03
S-240 8/9/2016 23.37 25.91 2.54 0.04
S-240 8/12/2016 23.38 25.95 2.57 0.03
S-240 8/15/2016 23.42 25.97 2.55 -0.01
S-240 8/24/2016 23.50 26.02 2.52 -0.08
S-240 8/31/2016 23.53 26.04 2.51 -0.11
S-240 9/13/2016 23.72 26.23 2.51 -0.30
S-240 9/19/2016 23.78 26.29 2.51 -0.36
S-240 10/3/2016 23.67 26.18 2.51 -0.25
S-240 10/10/2016 23.67 26.18 2.51 -0.25
S-240 10/19/2016 23.62 26.10 2.48 -0.20
S-240 10/25/2016 23.77 26.24 2.47 -0.34
S-240 11/15/2016 23.69 26.14 2.45 -0.26
S-240 1/10/2017 23.75 25.84 2.09 -0.26
S-240 3/1/2017 23.57 24.64 1.07 0.10
S-240 4/5/2017 23.48 24.11 0.63 0.27
S-240 5/8/2017 23.09 24.45 1.36 0.53
S-240 6/6/2017 22.86 23.55 0.69 0.88
S-240 7/6/2017 22.96 24.38 1.42 0.65
S-240 9/5/2017 22.84 23.92 1.08 0.83
S-240 11/14/2017 23.28 25.43 2.15 0.20
S-240 6/18/2018 --- 19.34 --- 4.52
S-240 11/6/2018 NM NM NM NM Unable to acces - surrounded by water
S-240 11/7/2018 --- 22.28 --- 1.58
S-240 1/15/2019 --- 21.20 --- 2.66
S-240 7/16/2019 21.69 22.38 0.69 2.10
S-240 12/13/2019 --- 25.69 --- -1.83
S-240 1/3/2020 22.86 24.25 1.39 0.85
S-240 4/28/2020 22.50 22.93 0.43 1.32
S-240 5/18/2020 22.58 23.09 0.51 1.23
S-240 6/4/2020 22.65 23.53 0.88 1.12
S-240 7/8/2020 22.85 24.77 1.92 0.81
S-240 8/5/2020 22.82 23.15 0.33 1.01
S-240 9/14/2020 22.50 22.93 0.43 1.32
S-240 10/27/2020 22.81 2431 1.50 0.89
S-240 11/17/2020 22.60 23.31 0.71 1.19
S-240 12/28/2020 21.87 22.29 0.42 1.95
S-240 12/30/2020 21.87 22.29 0.42 1.95
S-240 4/16/2021 21.74 22.15 0.41 2.08
S-241 8/3/2016 25.57 28.28 2.71 0.22
S-241 8/9/2016 25.60 28.41 2.81 0.18
S-241 8/12/2016 25.57 28.28 2.71 0.22
S-241 8/15/2016 25.62 28.61 2.99 0.14
S-241 8/24/2016 25.69 28.80 3.11 0.06
S-241 8/31/2016 25.65 28.90 3.25 0.08
S-241 9/13/2016 25.84 29.25 3.41 -0.12
S-241 9/19/2016 25.93 29.35 3.42 -0.22
S-241 10/3/2016 25.83 29.32 3.49 -0.12
S-241 10/10/2016 25.83 29.32 3.49 -0.12
S-241 10/19/2016 25.79 29.11 3.32 -0.06
S-241 10/25/2016 25.92 29.15 3.23 -0.18
S-241 11/15/2016 25.82 29.07 3.25 -0.09
S-241 1/10/2017 25.93 28.84 2.91 -0.16
S-241 3/1/2017 25.59 28.32 2.73 0.20
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oot [ ompni [0 e
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-241 4/5/2017 25.55 28.04 2.49 0.27
S-241 5/8/2017 25.20 27.51 2.31 0.63
S-241 6/6/2017 24.90 27.34 2.44 0.92
S-241 7/6/2017 25.10 27.33 2.23 0.74
S-241 9/5/2017 24.94 27.19 2.25 0.90
S-241 11/14/2017 25.55 27.69 2.14 0.30
S-241 6/18/2018 23.96 26.60 2.64 1.84
S-241 11/6/2018 24.10 26.48 2.38 1.73
S-241 1/15/2019 23.30 26.04 2.74 2.49
S-241 4/15/2019 23.73 26.21 2.48 2.09
S-241 6/5/2019 24.10 25.92 1.82 1.79
S-241 10/10/2019 25.23 26.27 1.04 0.74
S-241 4/28/2020 24.55 26.44 1.89 1.33
S-241 5/18/2020 24.67 26.44 1.77 1.22
S-241 6/4/2020 24.79 26.51 1.72 1.11
S-241 7/8/2020 25.13 26.73 1.60 0.78
S-241 8/5/2020 25.12 25.88 0.76 0.88
S-241 9/14/2020 24.50 26.60 2.10 1.36
S-241 10/27/2020 25.01 26.72 1.71 0.89
S-241 11/17/2020 24.68 26.27 1.59 1.23
S-241 12/28/2020 23.85 25.77 1.92 2.03
S-241 12/30/2020 23.85 25.77 1.92 2.03
S-241 4/16/2021 23.76 25.98 2.22 2.08
S-242 8/12/2016 --- 21.69 --- 0.20
S-242 8/18/2016 --- 21.77 --- 0.12
S-242 10/7/2016 --- 22.05 --- -0.16
S-242 3/1/2017 --- 21.60 --- 0.29
S-242 5/8/2017 --- 21.22 --- 0.67
S-242 6/18/2018 --- 20.01 --- 1.88
S-242 11/6/2018 --- 20.10 --- 1.79
S-242 1/15/2019 --- 19.13 --- 2.76
S-242 6/5/2019 --- 20.06 --- 1.83
S-242 10/10/2019 --- 21.20 --- 0.69
S-242 6/4/2020 --- 20.69 --- 1.20
S-242 12/28/2020 --- 18.70 --- 3.19
S-242 4/16/2021 --- 19.60 --- 2.29
S-243 8/3/2016 --- 15.32 --- 0.42
S-243 8/12/2016 --- 15.32 --- 0.42
S-243 8/17/2016 --- 15.38 --- 0.36
S-243 10/10/2016 --- 15.71 --- 0.03
S-243 3/1/2017 NM NM NM NM Unable to access - area around well manhole is flooded
S-243 4/5/2017 --- 14.88 --- 0.86
S-243 5/8/2017 --- 14.76 --- 0.98
S-243 6/6/2017 --- 14.41 --- 1.33
S-243 7/6/2017 --- 14.67 --- 1.07
S-243 1/25/2018 --- 15.77 --- -0.03
S-243 4/2/2018 --- 13.30 --- 2.44
S-243 6/18/2018 --- 14.52 --- 1.22
S-243 11/6/2018 NM NM NM NM Unable to access - surrounded by water
S-243 11/7/2018 --- 13.85 --- 1.89
S-243 11/28/2018 --- 12.93 --- 2.81 DTB = 22.03'
S-243 1/15/2019 --- 12.75 --- 2.99
S-243 1/18/2019 --- 12.82 --- 2.92
S-243 4/23/2019 --- 13.79 --- 1.95
S-243 6/5/2019 --- 13.43 --- 2.31
S-243 10/10/2019 --- 14.81 --- 0.93
S-243 6/4/2020 --- 14.37 --- 1.37
S-243 12/28/2020 --- 13.41 --- 2.33
S-243 4/16/2021 --- 13.30 --- 2.44
S-244 8/15/2016 --- 21.74 --- 0.20
S-244 10/7/2016 --- 21.98 --- -0.04
S-244 3/1/2017 --- 21.56 --- 0.38
S-244 5/8/2017 --- 20.82 --- 1.12
S-244 6/18/2018 --- 18.92 --- 3.02
S-244 6/5/2019 --- 19.94 --- 2.00
S-244 10/10/2019 --- 21.14 --- 0.80
S-244 4/28/2020 --- 18.07 --- 3.87
S-244 5/18/2020 --- 20.48 --- 1.46
S-244 6/4/2020 --- 27.10 --- -5.16
S-244 7/8/2020 --- 21.06 --- 0.88
S-244 8/5/2020 --- 20.47 --- 1.47
S-244 9/14/2020 --- 18.07 --- 3.87
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-244 10/27/2020 15.02 6.92
S-244 11/17/2020 12.91 9.03
S-244 12/30/2020 12.62 9.32
S-244 4/16/2021 13.94 13.94 <0.01 8.01
S-245 8/3/2016 21.87 0.34
S-245 8/9/2016 21.90 0.31
S-245 8/12/2016 21.87 0.34
S-245 8/15/2016 21.94 0.27
S-245 8/24/2016 22.05 0.16
S-245 8/31/2016 22.10 0.11
S-245 9/13/2016 22.19 0.02
S-245 9/19/2016 22.27 -0.06
S-245 10/3/2016 22.17 0.04
S-245 10/7/2016 22.22 -0.01
S-245 10/19/2016 22.11 0.10
S-245 10/25/2016 22.24 -0.03
S-245 11/15/2016 22.15 0.06
S-245 1/10/2017 22.20 0.01
S-245 3/1/2017 21.94 0.27
S-245 4/5/2017 21.73 0.48
S-245 5/8/2017 21.40 0.81
S-245 6/6/2017 21.07 1.14
S-245 7/6/2017 21.24 0.97
S-245 9/5/2017 21.07 1.14
S-245 11/14/2017 21.72 0.49
S-245 6/18/2018 20.04 2.17
S-245 11/6/2018 20.36 1.85
S-245 1/15/2019 19.11 3.10
S-245 6/5/2019 20.21 2.00
S-245 10/10/2019 21.36 0.85
S-245 6/4/2020 20.81 1.40
S-245 12/28/2020 19.92 2.29
S-245 4/16/2021 19.81 2.40
S-246 8/3/2016 18.25 3.31
S-246 8/9/2016 18.83 2.73
S-246 8/12/2016 18.25 3.31
S-246 8/15/2016 19.60 1.96
S-246 8/16/2016 19.69 1.87
S-246 8/24/2016 20.67 0.89
S-246 8/31/2016 20.64 0.92
S-246 9/13/2016 21.63 -0.07
S-246 9/19/2016 21.23 0.33
S-246 10/3/2016 20.53 1.03
S-246 10/7/2016 20.85 0.71
S-246 10/19/2016 20.80 0.76
S-246 10/25/2016 21.27 0.29
S-246 11/15/2016 21.53 0.03
S-246 1/10/2017 21.56 0.00
S-246 3/1/2017 20.87 0.69
S-246 4/5/2017 20.23 1.33
S-246 5/8/2017 19.72 1.84
S-246 6/6/2017 19.51 2.05
S-246 7/6/2017 19.80 1.76
S-246 9/5/2017 19.89 1.67
S-246 11/14/2017 21.07 0.49
S-246 6/18/2018 19.17 2.39
S-246 6/5/2019 19.01 2.55
S-246 10/10/2019 20.76 0.80
S-246 6/4/2020 19.67 1.89
S-246 4/16/2021 18.78 2.78
S-278 8/12/2016 20.59 21.00 0.41 0.37
S-278 8/18/2016 20.70 21.15 0.45 0.25
S-278 10/7/2016 20.92 22.20 1.28 -0.12
S-278 3/1/2017 20.68 21.55 0.87 0.20
S-278 5/8/2017 20.19 20.33 0.14 0.82
S-278 6/18/2018 19.10 1.93
S-278 11/6/2018 19.10 1.93
S-278 1/15/2019 18.23 2.80
S-278 6/5/2019 19.16 1.87
S-278 10/10/2019 20.23 20.24 0.01 0.80
S-278 4/28/2020 19.55 1.48
S-278 5/18/2020 19.66 1.37
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oenno | oonie [ sl
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDSS)
S-278 6/3/2020 --- 19.71 --- 1.32
S-278 7/8/2020 --- 20.13 --- 0.90
S-278 8/5/2020 --- 20.87 --- 0.16
S-278 9/14/2020 --- 19.95 --- 1.08
S-278 10/27/2020 --- 20.01 --- 1.02
S-278 11/17/2020 --- 19.64 --- 1.39
S-278 12/28/2020 --- 18.79 --- 2.24
S-278 12/30/2020 --- 18.79 --- 2.24
S-278 4/16/2021 --- 18.81 --- 2.22
S-279 8/12/2016 23.25 23.25 <0.01 3.21
S-279 8/18/2016 NM NM NM NM LNAPL present
S-279 10/10/2016 26.20 26.25 0.05 0.17
S-279 3/1/2017 25.87 25.88 0.01 0.51
S-279 5/8/2017 25.32 26.00 0.68 0.94
S-279 6/18/2018 23.74 24.60 0.86 2.55
S-279 11/6/2018 24.22 24.84 0.62 2.09
S-279 1/15/2019 23.43 24.08 0.65 2.88
S-279 6/5/2019 23.96 24.61 0.65 2.35
S-279 10/10/2019 24.95 25.58 0.63 1.36
S-279 12/13/2019 --- 25.95 --- 0.43
S-279 4/28/2020 24.73 25.19 0.46 1.60
S-279 5/18/2020 24.69 25.16 0.47 1.64
S-279 6/4/2020 24.86 25.33 0.47 1.47
S-279 7/8/2020 25.08 25.54 0.46 1.25
S-279 8/5/2020 25.11 25.52 0.41 1.23
S-279 9/14/2020 24.75 25.20 0.45 1.58
S-279 10/27/2020 25.04 25.52 0.48 1.29
S-279 11/17/2020 24.65 25.12 0.47 1.68
S-279 12/28/2020 23.92 24.18 0.26 243
S-279 12/30/2020 23.92 24.18 0.26 243
S-279 4/16/2021 24.21 24.21 <0.01 2.18
S-282 10/6/2016 20.50 24.00 3.50 -0.38
S-282 5/8/2017 --- 20.98 --- -0.19
S-282 6/18/2018 19.95 20.04 0.09 0.82
S-282 7/16/2019 18.94 19.73 0.79 1.70
S-282 10/10/2019 20.23 20.44 0.21 0.52
S-282 6/3/2020 20.02 20.58 0.56 0.66
S-282 4/15/2021 19.31 19.68 0.37 1.41
S-329 8/12/2016 --- 20.85 --- 0.07
S-329 8/17/2016 --- 20.96 --- -0.04
S-329 10/10/2016 --- 21.29 --- -0.37
S-329 3/1/2017 --- 20.79 --- 0.13
S-329 5/8/2017 --- 20.31 --- 0.61
S-329 6/18/2018 --- 19.02 --- 1.90
S-329 11/6/2018 --- 19.32 --- 1.60
S-329 1/15/2019 --- 18.33 --- 2.59
S-329 6/5/2019 --- 19.77 --- 1.15
S-329 10/10/2019 --- 20.37 --- 0.55
S-329 6/3/2020 --- 19.82 --- 1.10
S-329 12/28/2020 18.87 18.87 <0.01 2.06
S-329 4/15/2021 --- 18.86 --- 2.06
S-364 8/16/2016 3.47 17.86 Well damaged. Blockage at 5 ft bgs
S-364 10/6/2016 NM NM NM NM Damaged - stickup broken off below grade
S-364 5/17/2017 3.71 17.55 Damaged riser
S-364 6/5/2019 NM NM NM NM Obstruction at 5 feet
S-364 10/10/2019 --- 4.26 --- 17.00
S-364 10/17/2019 NM NM NM NM
S-364 6/3/2020 NM NM NM NM Blockage at 4.84 ft btoc
S-364 4/15/2021 --- 2.82 --- 18.44
S-365 8/18/2016 NM NM NM NM LNAPL present
S-365 10/6/2016 24.80 24.90 0.10 -3.91
S-365 11/15/2016 20.98 21.07 0.09 -0.09
S-365 5/8/2017 20.54 20.56 0.02 0.37
S-365 7/16/2019 19.17 19.43 0.26 1.69
S-365 10/10/2019 19.05 20.65 1.60 1.57
S-365 6/3/2020 20.20 20.38 0.18 0.68
S-365 4/15/2021 19.40 19.54 0.14 1.48
S-366 8/16/2016 --- 21.75 --- 0.51
S-366 10/6/2016 --- 21.84 --- 0.42
S-366 11/15/2016 --- 21.96 --- 0.30
S-366 5/8/2017 --- 21.63 --- 0.63
S-366 6/18/2018 --- 17.29 --- 4.97
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oepnto [ oapnco |7 Foreet
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-366 4/25/2019 20.58 20.87 0.29 1.61
S-366 4/26/2019 20.50 20.52 0.02 1.75
S-366 7/16/2019 20.25 20.27 0.02 2.00
S-366 10/10/2019 21.24 21.34 0.10 0.99
S-366 6/3/2020 21.40 0.86
S-366 4/15/2021 20.66 1.60
S-367 10/6/2016 15.61 0.41
S-367 5/8/2017 15.49 0.53
S-367 6/18/2018 18.98 -2.96
S-367 6/5/2019 14.06 1.96
S-367 10/10/2019 14.87 1.15
S-367 6/3/2020 14.96 1.06
S-367 4/16/2021 14.35 1.67
S-368 10/10/2016 17.74 19.28 1.54 0.11
S-368 11/15/2016 17.15 19.40 2.25 0.61
S-368 5/8/2017 18.18 -0.16
S-368 6/18/2018 15.69 16.72 1.03 2.21
S-368 7/16/2019 15.47 16.23 0.76 2.46
S-368 10/10/2019 16.45 17.05 0.60 1.50
S-368 6/3/2020 16.65 16.72 0.07 1.36
S-368 4/16/2021 16.07 16.16 0.09 1.94
S-368 5/9/2021 16.22 16.28 0.06 1.79
S-369 8/16/2016 29.76 -0.34
S-369 10/6/2016 29.92 -0.50
S-369 11/15/2016 29.94 -0.52
S-369 5/8/2017 28.97 0.45
S-369 6/28/2018 28.70 0.72
S-369 6/5/2019 28.41 1.01
S-369 10/10/2019 29.13 0.29
S-369 6/3/2020 29.29 0.13
S-369 4/16/2021 28.81 0.61
S-369 5/10/2021 29.03 0.39
S-370 8/16/2016 11.88 0.18
S-370 10/6/2016 12.20 -0.14
S-370 11/15/2016 12.38 -0.32
S-370 5/8/2017 11.80 0.26
S-370 6/18/2018 10.53 1.53
S-370 6/5/2019 10.39 1.67
S-370 10/10/2019 11.27 0.79
S-370 6/4/2020 11.35 0.71
S-370 4/16/2021 10.45 1.61
S-371 8/16/2016 20.20 1.85
S-371 10/6/2016 21.54 0.51
S-371 5/8/2017 20.59 20.59 <0.01 1.47
S-371 6/18/2018 18.80 3.25
S-371 6/5/2019 19.25 2.80
S-371 10/10/2019 20.28 1.77
S-371 6/3/2020 19.99 2.06
S-371 12/29/2020 18.31 3.74
S-371 4/16/2021 17.96 4.09
S-373 8/15/2016 20.80 21.10 0.30 -0.08
S-373 8/16/2016 20.85 20.90 0.05 -0.09
S-373 8/24/2016 20.88 21.14 0.26 -0.16
S-373 8/31/2016 20.90 21.13 0.23 -0.17
S-373 9/13/2016 21.04 21.28 0.24 -0.31
S-373 9/19/2016 21.12 21.35 0.23 -0.39
S-373 10/3/2016 21.08 21.29 0.21 -0.35
S-373 10/7/2016 21.10 21.30 0.20 -0.37
S-373 10/19/2016 21.00 21.13 0.13 -0.25
S-373 11/15/2016 21.05 21.12 0.07 -0.29
S-373 1/10/2017 20.99 21.06 0.07 -0.23
S-373 3/1/2017 20.74 20.77 0.03 0.02
S-373 4/5/2017 20.65 20.70 0.05 0.11
S-373 5/8/2017 20.48 0.29
S-373 6/6/2017 20.01 20.06 0.05 0.75
S-373 7/6/2017 20.19 20.22 0.03 0.57
S-373 6/18/2018 19.08 19.13 0.05 1.68
S-373 11/6/2018 19.24 19.26 0.02 1.53
S-373 1/15/2019 18.25 18.31 0.06 2.51
S-373 6/5/2019 19.29 19.31 0.02 1.48
S-373 10/10/2019 20.25 20.27 0.02 0.52
S-373 4/28/2020 19.55 19.59 0.04 1.22
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oot [ ompni [0 e
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-373 5/18/2020 19.62 19.72 0.10 1.14
S-373 6/3/2020 19.71 19.74 0.03 1.06
S-373 7/8/2020 20.12 20.13 0.01 0.65
S-373 8/5/2020 20.12 20.14 0.02 0.65
S-373 9/14/2020 19.58 19.60 0.02 1.19
S-373 10/27/2020 20.00 20.01 0.01 0.77
S-373 11/17/2020 19.76 20.11 0.35 0.97
S-373 12/28/2020 18.93 18.99 0.06 1.83
S-373 12/30/2020 18.93 18.99 0.06 1.83
S-373 4/16/2021 19.26 19.27 0.01 1.51
S-374 11/7/2018 --- 13.88 --- 1.75
S-374 11/8/2018 --- 13.94 --- 1.69
S-374 1/16/2019 --- 12.95 --- 2.68
S-374 1/16/2019 --- 12.95 --- 2.68
S-374 6/5/2019 --- 13.68 --- 1.95
S-374 10/17/2019 --- 15.01 --- 0.62
S-374 12/9/2019 --- 15.02 --- 0.61
S-374 6/4/2020 --- 14.50 --- 1.13
S-374 9/1/2020 --- 14.54 --- 1.12
S-374 11/20/2020 --- 14.33 --- 1.33
S-374 12/29/2020 --- 13.71 --- 1.95
S-374 4/16/2021 --- 13.46 --- 2.20
S-374 5/4/2021 --- 13.84 --- 1.82
S-375 11/7/2018 --- 14.27 --- 1.69
S-375 11/8/2018 --- 14.28 --- 1.68
S-375 1/16/2019 --- 13.33 --- 2.63
S-375 1/16/2019 --- 13.33 --- 2.63
S-375 6/6/2019 --- 14.09 --- 1.87
S-375 10/17/2019 --- 15.41 --- 0.55
S-375 12/9/2019 --- 15.48 --- 0.48
S-375 6/4/2020 --- 14.86 --- 1.10
S-375 9/2/2020 --- 14.75 --- 1.21
S-375 11/20/2020 --- 14.71 --- 1.25
S-375 12/29/2020 --- 14.02 --- 1.94
S-375 4/16/2021 --- 13.78 --- 2.18
S-375 5/4/2021 --- 14.21 --- 1.75
S-376 11/7/2018 --- 13.94 --- 1.70
S-376 11/8/2018 --- 13.95 --- 1.69
S-376 1/16/2019 13.07 13.07 <0.01 2.58
S-376 1/16/2019 --- 13.07 --- 2.57
S-376 7/16/2019 13.34 13.72 0.38 2.25
S-376 10/17/2019 --- 15.35 --- 0.29
S-376 11/20/2019 16.40 16.42 0.02 -0.76
S-376 12/12/2019 --- 15.42 --- 0.22
S-376 4/28/2020 14.08 14.63 0.55 1.49
S-376 5/18/2020 14.23 14.92 0.69 1.33
S-376 6/4/2020 14.30 15.05 0.75 1.25
S-376 7/8/2020 14.67 15.61 0.94 0.85
S-376 8/5/2020 14.08 14.63 0.55 1.49
S-376 9/3/2020 14.30 15.21 0.91 1.23
S-376 9/14/2020 14.05 14.60 0.55 1.52
S-376 10/27/2020 13.96 14.48 0.52 1.62
S-376 11/17/2020 14.20 14.41 0.21 1.41
S-376 11/20/2020 14.09 14.09 <0.01 1.56
S-376 12/29/2020 13.54 13.72 0.18 2.05
S-376 12/30/2020 13.54 13.72 0.18 2.08
S-376 4/16/2021 13.41 13.59 0.18 2.18
S-376 5/12/2021 13.96 14.52 0.56 1.54
S-377 11/7/2018 --- 13.03 --- 1.66
S-377 11/12/2018 --- 12.80 --- 1.89
S-377 1/16/2019 --- 12.28 --- 241
S-377 1/17/2019 --- 12.20 --- 2.49
S-377 6/6/2019 --- 12.87 --- 1.82
S-377 10/17/2019 --- 14.18 --- 0.51
S-377 11/5/2019 - 11.61 - NM Broken Riser
S-377 6/4/2020 11.49 1.48 Resurveyed prior to this event, PVC casing damaged at top
S-377 9/3/2020 --- 11.45 --- 1.10
S-377 11/20/2020 --- 11.20 --- 1.35
S-377 12/29/2020 10.58 10.60 0.02 1.96
S-377 4/16/2021 NM NM NM NM Unable to locate
S-378 11/7/2018 --- 10.30 --- 1.67
S-378 11/12/2018 --- 10.20 --- 1.77
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oot [ ompni [0 e
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-378 1/16/2019 9.57 2.40
S-378 1/17/2019 9.40 2.57
S-378 6/6/2019 10.09 1.88
S-378 10/17/2019 11.41 0.56
S-378 12/10/2019 11.34 0.63
S-378 6/4/2020 10.86 1.13
S-378 9/2/2020 10.78 1.21
S-378 11/20/2020 10.62 1.37
S-378 12/29/2020 NM NM NM NM Unable to locate
S-378 4/16/2021 9.77 2.22
S-378 5/6/2021 10.25 1.74
S-379 10/6/2016 NM NM NM NM Dry
S-379 5/8/2017 NM NM NM NM Dry
S-379 6/18/2018 24.30 1.35
S-379 6/5/2019 24.02 1.63
S-379 10/10/2019 24.87 0.78
S-379 6/3/2020 24.80 0.85
S-379 4/16/2021 24.25 1.40
S-380 8/12/2016 20.78 0.54
S-380 10/6/2016 21.18 0.14
S-380 12/1/2016 21.20 0.12
S-380 5/8/2017 20.69 0.63
S-380 6/18/2018 19.42 1.90
S-380 6/28/2018 19.58 1.74
S-380 6/5/2019 19.15 2.17
S-380 10/10/2019 20.19 1.13
S-380 6/3/2020 20.14 1.18
S-380 4/16/2021 19.30 2.02
S-381 8/17/2016 25.75 0.11
S-381 10/7/2016 26.08 -0.22
S-381 5/8/2017 25.36 0.50
S-381 6/18/2018 24.16 1.70
S-381 7/16/2019 23.76 2.10
S-381 10/10/2019 25.06 0.80
S-381 6/3/2020 24.74 1.12
S-381 12/29/2020 21.28 4.58
S-381 4/16/2021 23.94 1.92
S-408 10/6/2016 15.82 0.06
S-408 5/8/2017 14.85 1.03
S-408 6/18/2018 13.84 2.04
S-408 11/6/2018 13.75 2.13
S-408 1/15/2019 13.06 2.82
S-408 6/5/2019 13.78 2.10
S-408 10/10/2019 14.98 0.90
S-408 6/3/2020 14.44 1.44
S-408 12/29/2020 13.66 2.22
S-408 4/16/2021 13.48 2.40
S-415 10/6/2016 18.89 0.34
S-415 5/8/2017 18.66 0.57
S-415 6/18/2018 17.60 1.63
S-415 6/5/2019 17.45 1.78
S-415 10/10/2019 18.21 1.02
S-415 6/3/2020 18.27 0.96
S-415 4/16/2021 17.92 1.31
S-416 10/6/2016 16.99 2.19
S-416 12/1/2016 18.09 1.09
S-416 5/8/2017 11.66 7.52
S-416 6/18/2018 9.96 9.22
S-416 6/5/2019 11.87 7.31
S-416 10/10/2019 17.07 2.11
S-416 6/3/2020 11.78 7.40
S-416 4/16/2021 9.56 9.62
S-421 6/3/2020 NM NM NM NM
S-440 8/31/2020 11.16 1.18
S-440 11/20/2020 11.96 0.38
S-440 12/29/2020 10.08 2.26
S-440 4/16/2021 9.96 2.38
S-440 5/12/2021 10.45 1.89
S-440_CD 6/15/2020 21.84 CD-15-W-25, temporary well data - corrected water levels not calculated
5-440_CD 6/17/2020 36.00 CD-15-W-40, temporary well, 3.3' standpipe, temporary well data - corrected water levels not
calculated

S-441 8/31/2020 14.93 1.07
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Table 2-3

Liquid Level Measurements (2016 - 2021)

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oot | oemnia [T S
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-441 11/20/2020 14.68 1.32
S-441 12/29/2020 13.94 2.06
S-441 4/16/2021 13.77 2.23
S-441 5/5/2021 14.14 1.86
5-441_CD 7/22/2020 12.85 CD-6A-W-19, temporary well, 2.5' standpipe, temporary well data - corrected water levels not
calculated
5-441_CD 7/23/2020 11.90 CD-6A-W-44, temporary well, 0.75' standpipe, temporary well data - corrected water levels not
calculated
S-442 8/31/2020 14.43 1.08
S-442 11/20/2020 14.18 1.33
S-442 12/29/2020 13.53 1.98
S-442 4/16/2021 13.29 2.22
S-442 5/5/2021 13.69 1.82
5-442_CD 7/14/2020 .15 CD-5-W-20, temporary well, 2.2' standpipe, temporary well data - corrected water levels not
calculated
5-442_CD 7/15/2020 35.00 CD-5-W-44, temporary well, 5.4' standpipe, temporary well data - corrected water levels not
calculated
S-443 8/31/2020 15.10 1.10
S-443 11/20/2020 14.90 1.30
S-443 12/29/2020 14.23 1.97
S-443 4/16/2021 14.01 2.19
S-443 5/5/2021 13.65 2.55
5-443_CD 7/20/2020 5.50 CD-6C-W-19, temporary well, 3.3' standpipe, temporary well data - corrected water levels not
calculated
5-443_CD 7/21/2020 22.85 CD-6C-W-40, temporary well, 3.5' standpipe, temporary well data - corrected water levels not
calculated
S-444 8/31/2020 14.96 0.96
S-444 11/20/2020 14.60 1.32
S-444 12/29/2020 13.99 1.93
S-444 4/16/2021 13.71 2.21
S-444 5/6/2021 14.26 1.66
5-444_CD 7/9/2020 24.50 CD-13A-W-39, temporary well, 4.65' standpipe, temporary well data - corrected water levels not
calculated
S-445 9/1/2020 15.57 1.17
S-445 11/20/2020 15.46 1.28
S-445 12/29/2020 14.83 1.91
S-445 4/16/2021 14.54 2.20
S-445 5/5/2021 14.82 1.92
5-445_CD 7/7/2020 32.80 CD-13B-W-40, temporary well, 5.6' standpipe, temporary well data - corrected water levels not
calculated
S-446 9/1/2020 18.30 1.24
S-446 11/20/2020 18.20 1.34
S-446 12/29/2020 17.68 1.86
S-446 4/16/2021 17.33 2.21
S-446 5/5/2021 17.61 1.93
S-446_CD 6/18/2020 NM NM NM NM CD-12-W-25, temporary well, 3.5' standpipe, well went dry
5-446_CD 6/19/2020 32.70 CD-12-W-45, temporary well, 3.5' standpipe, temporary well data - corrected water levels not
calculated
S-447 9/1/2020 17.50 1.18
S-447 11/20/2020 17.40 1.28
S-447 12/29/2020 16.73 1.95
S-447 4/16/2021 16.48 2.20
S-447 5/3/2021 16.84 1.84
S-447 5/4/2021 16.86 1.82
S-447_CD 6/23/2020 13.00 CD-10-W-38, temporary well data - corrected water levels not calculated
5-447_CD 6/24/2020 6.65 E;)I;t?;l;ljs, temporary well, 3.6' standpipe, temporary well data - corrected water levels not
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Table 2-3

Liquid Level Measurements (2016 - 2021)
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

oot | oemnia [T S
Well ID Date LNAPL (feet | Water (feet . . Notes
btoc) btoc) Thickness | Elevation (ft
(ft) NAVDS88)
S-448 9/2/2020 14.16 1.18
S-448 11/20/2020 13.94 1.40
S-448 12/29/2020 13.28 2.06
S-448 4/16/2021 12.93 241
S-448 5/6/2021 13.45 1.89
5-448_CD 8/11/2020 1935 CD-14S-W-23, temporaryorary well, 5.2' standpipe, temporaryorary well data - corrected water
levels not calculated
S-449 9/2/2020 15.80 -0.55
S-449 11/20/2020 15.81 -0.56
S-449 12/29/2020 15.30 -0.05
S-449 4/16/2021 15.10 0.15
S-449 5/6/2021 15.45 -0.20
Notes:
ft = feet

ft btoc = feet below top of casing

ft NAVD88 = feet relative to the North American Vertical Datum of 1988
LNAPL = Light Non Aqueous Phase Liquid
btoc = below top of casing

EPA = Environmental Protection Agency

NM = not measured

Well IDs with trailing "CD" indicate depth to water measurements collecting from temporary discrete-depth well points installed during confirmation drilling activities.
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Table 2-4

Liquid Level Measurements, Select Lower Aquifer Wells Outside of Area of Interest 4 (2016 - 2021)
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Apparent Corrected Water
Aol Well ID Date LN::L"(‘; ;‘:ac) De(';:::‘;:’;’:)'er LNAPL | Level Elevation (ft Notes
Thickness (ft) NAVDS8S8)
AOI'1 ARCO-1D 18-Aug-16 - 27.10 - -0.04
AOI'1 ARCO-1D 10-Oct-16 - 27.37 - -0.31
AOI'1 ARCO-1D 29-Nov-16 - 27.42 - -0.36
AOI'1 ARCO-1D 08-May-17 - 27.11 - -0.05
AOI'1 ARCO-1D 18-Jun-18 - 25.90 - 1.16
AOI'1 ARCO-1D 25-Jun-18 - 26.13 - 0.93
AOI'1 ARCO-1D 03-Jun-19 - 25.80 - 1.26
AOI'1 ARCO-1D 21-Oct-19 - 26.74 - 0.32
AOI'1 ARCO-1D 01-Nov-19 - 26.74 - 0.32
AOI'1 ARCO-1D 05-Dec-19 - 27.09 - -0.03
AOI'1 ARCO-1D 02-Jun-20 - 26.65 - 0.41
AOI'1 ARCO-1D 21-Apr-21 - 25.77 - 1.29
AOI'1 ARCO-1D 07-May-21 - 26.18 - 0.88
AOI'1 5-264D 18-Jun-18 - 25.15 - 1.48
AOI'1 S-264D 03-Jun-19 - 25.13 - 150
AOI'1 5-264D 21-Oct-19 - 25.94 - 0.69
AOI'1 S-264D 02-Jun-20 - 25.97 - 0.66
AOI'1 5-264D 21-Apr-21 - 25.12 - 151
AOI'1 5$-392D 29-Nov-16 - 20.01 - -0.04
AOI'1 $-392D 08-May-17 - 19.63 - 0.34
AOI'1 5$-392D 18-Jun-18 - 18.51 - 1.46
AOI'1 5$-392D 03-Jun-19 - 18.47 - 1.50
AOI'1 5$-392D 21-Oct-19 - 19.21 - 0.76
AOI'1 5$-392D 02-Jun-20 - 19.31 - 0.66
AOI'1 5$-392D 21-Apr-21 - 18.42 - 1.55
AOI'1 $-399 29-Nov-16 - 20.21 - -0.05
AOI'1 $-399 08-May-17 - 19.82 - 0.34
AOI'1 $-399 18-Jun-18 - 18.63 - 1.53
AOI'1 $-399 19-Jun-18 - 19.20 - 0.96
AOI'1 $-399 03-Jun-19 - 18.65 - 151
AOI'1 $-399 21-Oct-19 - 19.41 - 0.75
AOI'1 $-399 28-Oct-19 - 19.53 - 0.63
AOI'1 $-399 02-Jun-20 - 19.51 - 0.65
AOI'1 $-399 21-Apr-21 - 18.63 - 1.53
AOI'1 $-399 29-Apr-21 - 19.00 - 1.16
AOI 3 BF-90D 10-May-17 - 10.25 - -0.48
AOI 3 BF-90D 18-Jun-18 - 9.27 - 0.50
AOI 3 BF-90D 05-Jun-19 - 9.41 - 0.36
AOI 3 BF-90D 14-Oct-19 - 10.03 - -0.26
AOI 3 BF-90D 05-Jun-20 - 9.96 - -0.19
AOI 3 BF-90D 16-Apr-21 - 9.07 - 0.70
AOI 3 BF-108 10-May-17 - 11.37 - -0.39
AOI 3 BF-108 18-Jun-18 - 10.47 - 0.51
AOI 3 BF-108 05-Jun-19 - 10.61 - 0.37
AOI 3 BF-108 14-Oct-19 - 11.25 - -0.27
AOI 3 BF-108 05-Jun-20 - 11.25 - -0.27
AOI 3 BF-108 16-Apr-21 - 10.41 - 0.57
AOI 3 S-8 10-May-17 - 7.57 - -1.15
AOI 3 S-8 18-Jun-18 - 6.61 - -0.19
AOI 3 S-8 05-Jun-19 - 6.97 - -0.55
AOI 3 S-8 14-Oct-19 - 7.51 - -1.09
AOI 3 S-8 05-Jun-20 - 7.46 - -1.04
AOI 3 S-8 29-Dec-20 - 6.78 - -0.36
AOI 3 S-8 16-Apr-21 - 6.60 - -0.18
AOI 3 S-13 10-May-17 - 7.74 - -1.38
AOI 3 S-13 18-Jun-18 - 6.80 - -0.44
AOI 3 S-13 25-Sep-18 - 6.85 - -0.49
AOI 3 S-13 31-Oct-18 - 6.93 - -0.57
AOI 3 S-13 05-Jun-19 - 6.92 - -0.56
AOI 3 S-13 11-Oct-19 - 7.05 - -0.69
AOI 3 S-13 28-Oct-19 - 7.64 - -1.28
AOI 3 S-13 05-Jun-20 - 7.39 - -1.03
AOI 3 S-13 29-Dec-20 - 6.61 - -0.25
AOI 3 S-13 16-Apr-21 - 6.53 - -0.17
AOI 3 S-13 26-Apr-21 - 6.71 - -0.35
AOI 3 S-22 06-Jan-17 - 20.50 - -1.84
AOI 3 S-22 10-May-17 - 19.87 - -1.21
AOI 3 5-22 19-Jun-18 - 18.83 - -0.17
AOI 3 S-22 05-Jun-19 - 18.95 - -0.29
AOI 3 S-22 14-Oct-19 - 19.60 - -0.94
AOI 3 S-22 05-Jun-20 - 19.54 - -0.88
AOI 3 S-22 29-Dec-20 - 18.82 - -0.16
AOI 3 S-22 28-Apr-21 - 18.84 - -0.18
AOI 3 5-284D 10-May-17 - 11.93 - 0.19
AOI 3 5-284D 18-Jun-18 - 11.01 - 1.11
AOI 3 5-284D 26-Feb-19 - 11.12 - 1.00
AOI 3 5-284D 05-Jun-19 - 11.17 - 0.95
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Table 2-4

Liquid Level Measurements, Select Lower Aquifer Wells Outside of Area of Interest 4 (2016 - 2021)
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Apparent Corrected Water
Aol Well ID Date LN::L"(‘; ;‘:ac) De(‘;:::‘;:’;’:)'er LNAPL | Level Elevation (ft Notes
Thickness (ft) NAVDS8S8)
AOI 3 5-284D 11-Oct-19 - 11.56 - 0.56
AOI 3 5-284D 28-Oct-19 - 11.92 - 0.20
AOI 3 5-284D 05-Jun-20 - 11.92 - 0.10
AOI 3 5-284D 01-Sep-20 - 11.47 - 0.55
AOI 3 5-284D 16-Apr-21 - 10.98 - 1.04
AOI 3 5-284D 23-Apr-21 - 11.24 - 0.78
AOI 5 A-19D 11-May-17 - 12.98 - -2.34
AOI 5 A-19D 17-May-17 - 12.98 - -2.34
AOI 5 A-19D 22-Jun-18 - 12.47 - -1.83
AOI 5 A-19D 07-Jun-19 - 12.59 - -1.95
AOI 5 A-19D 11-Oct-19 - 4.88 - 5.76
AOI 5 A-19D 30-Oct-19 - 12.77 - -2.13
AOI 5 A-19D 09-Jun-20 - 12.85 - -2.21
AOI 5 A-19D 29-Dec-20 - 12.02 - -1.38
AOI 5 A-19D 27-Apr-21 - 12.16 - -1.52
AOI 5 A-19D 29-Apr-21 - 12.15 - -1.51
AOI 6 B-48D 17-May-17 - 11.50 - -2.08
AOI 6 B-48D 20-Jun-18 - 10.69 - -1.27
AOI 6 B-48D 06-Jun-19 - 11.09 - -1.67
AOI 6 B-48D 09-Oct-19 - 11.32 - -1.90
AOI 6 B-48D 08-Jun-20 - 10.93 - -1.51
AOI 6 B-48D 21-Apr-21 - 10.35 - -0.93
DSCP FDR-DW-15 08-May-17 - 14.86 - -1.28
DSCP FDR-DW-15 18-Jun-18 - 13.68 - -0.10
DSCP FDR-DW-15 10-Sep-18 - 13.82 - -0.24
DSCP FDR-DW-15 04-Dec-18 - 13.13 - 0.45
DSCP FDR-DW-15 03-Jun-19 - 13.68 - -0.10
DSCP FDR-DW-15 10-Sep-19 - 14.15 - -0.57
DSCP FDR-DW-15 02-Dec-19 - 14.36 - -0.78
DSCP FDR-DW-15 11-Jun-20 - 14.28 - -0.70
DSCP NOVA-DW-14 | 08-May-17 - 16.32 - -1.14
DSCP NOVA-DW-14 18-Jun-18 - 15.25 - -0.08
DSCP NOVA-DW-14 10-Sep-18 - 15.28 - -0.10
DSCP NOVA-DW-14 04-Dec-18 - 14.55 - 0.63
DSCP NOVA-DW-14 03-Jun-19 - 14.95 - 0.23
DSCP NOVA-DW-14 10-Sep-19 - 15.48 - -0.30
DSCP NOVA-DW-14 02-Dec-19 - 15.93 - -0.75
DSCP NOVA-DW-14 11-Jun-20 - 15.82 - -0.65
DSCP PH-DW-2 08-May-17 - 16.72 - -0.18
DSCP PH-DW-2 18-Jun-18 - 15.45 - 1.09
DSCP PH-DW-2 10-Sep-18 NM NM NM NM Well was not accessible
DSCP PH-DW-2 04-Dec-18 - 15.06 - 1.48
DSCP PH-DW-2 03-Jun-19 - 15.45 - 1.09
DSCP PH-DW-2 10-Sep-19 - 15.86 - 0.68
DSCP PH-DW-2 04-Dec-19 - 16.51 - 0.03
DSCP PH-DW-2 11-Jun-20 - 16.03 - 0.47
DSCP PH-DW-3 08-May-17 - 12.56 - -0.30
DSCP PH-DW-3 18-Jun-18 - 11.36 - 0.90
DSCP PH-DW-3 10-Sep-18 - 12.35 - -0.09
DSCP PH-DW-3 04-Dec-18 - 10.84 - 1.42
DSCP PH-DW-3 03-Jun-19 - 10.12 - 2.14
DSCP PH-DW-3 10-Sep-19 - 11.71 - 0.55
DSCP PH-DW-3 02-Dec-19 - 12.22 - 0.04
DSCP PH-DW-3 11-Jun-20 - 12.03 - 0.23
Notes:
ft = feet

ft btoc = feet below top of casing
ft NAVDS8S = feet relative to the North American Vertical Datum of 1988
LNAPL = Light Non Aqueous Phase Liquid

btoc = below top of casing

AOI = area of interest
DSCP = Defense Supply Center Philadelphia
NM = not measured

--- = LNAPL not detected
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Table 2-5

Groundwater Analytical Results — Discrete Groundwater Samples

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location AOI4-BH-20-01 AOI4-BH-20-02 AOI4-BH-20-03

Sample Date 5-Aug-20 7-Aug-20 3-Aug-20 28-Jul-20 28-Jul-20 28-Jul-20 29-Jul-20 29-Jul-20 30-Jul-20 30-Jul-20 30-Jul-20
Sample ID CD-01-W-18-20200805 CD-01-W-41.5-20200807 | CD-02-25-20200803 ( CD-3-W-25.0-20200728 CD-3-W-25.0-20200728 = CD-3-W-25.0-20200728 CD-3-W-46.0-20200729 CD-3-W-46.0-20200729 CD-3-W-82.0-20200730 CD-3-W-82.0-20200730 CD-3-W-82.0-20200730
Sample Depth 18 ft bgs 41.5 ft bgs 25 ft bgs 25 ft bgs 25 ft bgs 25 ft bgs 46 ft bgs 46 ft bgs 82 ft bgs 82 ft bgs 82 ft bgs
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-9875-1 410-10068-1 410-9564-1 410-8907-1 410-12128-1 410-14623-1 410-9021-1 410-14623-1 410-12128-1 410-14623-1 410-9160-1
Laboratory Sample ID Units | MSC-PA 410-9875-1 410-10068-1 410-9564-1 410-8907-1 410-12128-1 410-14623-4 410-9021-1 410-14623-5 410-12128-2 410-14623-6 410-9160-1
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED | mg/L niv 0 0 0 0 - - 0 - - - 0
OXIDATION REDUCTION POTENTIAL, FIEL| mV niv -213 -200 -136 -105 - - -477 - - - -349
pH, FIELD MEASURED S.u. niv 7.70 8.39 7.36 8.47 - - 7.45 - - - 8.05
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.712 2.49 0.304 0.317 - - 1.92 - - - 0.344
TEMPERATURE, FIELD MEASURED degc niv 17.23 14.35 25.6 227 - - 20.69 - - - 20.15
TURBIDITY NTU niv 1,000 281 1,000 145 - - 815 - - - 1,000
Volatile Organic Compounds

BENZENE Hg/L 5 0.22J 450 2,400 4.500 - - 390 - - - 950
1,2-DICHLOROETHANE (EDC) Mg/l 5 ND (1.0) ND (5.0) ND (10) ND (5.0) - - ND (5.0) - - - ND (5.0)
ETHYLBENZENE ug/L 700 310 26 570 760 - - 57 - - - 14
ISOPROPYLBENZENE (CUMENE) Mg/l 3,500 40 154 23J 35 - - 45J - - - 14 J
METHYL TERTIARY BUTYL ETHER ug/L 20 0.80J 11 ND (10) 1.2J - - 14 - - - 46
NAPHTHALENE Mg/l 100 - - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (50) ND (250) ND (500) 140 J - - ND (250) - - - ND (250)
TOLUENE Mg/l 1,000 0.50J 54 4,200 3,800 - - 51 - - - 86
1,2,4-TRIMETHYLBENZENE ug/L 62 570 70 820 730 - - 91 - - - ND (25)
1,3,5-TRIMETHYLBENZENE Mg/l 1,200 240 26 260 290 - - 38 - - - 15J
XYLENES, TOTAL (DIMETHYLBENZENE) pg/L | 10,000 600 150 3,600 1,900 - - 240 - - - 220
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) ug/L 0.05 ND (0.029) ND (0.029) ND (0.029) - - ND (0.030) HH3 - ND (0.029) HH3 - ND (0.035) HH3 -
Semi-Volatile Organic Compounds

ANTHRACENE Hg/L 66 0.29J 0.19J ND (0.50) ND (0.51) - - ND (0.51) H3 - - - ND (0.51)
BENZO(A)ANTHRACENE Mg/l 4.9 0.43J 0.54 ND (0.50) ND (0.51) - - ND (0.51) - - - ND (0.51)
BENZO(A)PYRENE pg/L 0.2 0.38J ND (0.51) ND (0.50) ND (0.51) - - ND (0.51) H3 - - - ND (0.51)
BENZO(B)FLUORANTHENE Mg/l 1.2 0.39J ND (0.51) ND (0.50) ND (0.51) - - ND (0.51) H3 - - - ND (0.51)
BENZO(G,H,|)PERYLENE Ha/L 0.26 0.25J ND (0.51) ND (0.50) ND (0.51) - - ND (0.51) H3 - - - ND (0.51)
CHRYSENE Mg/l 1.9 0.56 ND (0.51) ND (0.50) ND (0.51) - - ND (0.51) - - - ND (0.51)
FLUORENE Hg/L 1,900 ND (0.51) 0.20J ND (0.50) ND (0.51) - - ND (0.51) H3 - - - ND (0.51)
NAPHTHALENE Mg/l 100 130 9.8 240 280 - - 5.1 - - - 1.6
PHENANTHRENE ug/L 1,100 0.89 0.64 ND (0.50) 0.12J - - ND (0.51) H3 - - - ND (0.51)
PYRENE ug/L 130 0.85 0.34J ND (0.50) ND (0.51) - - ND (0.51) - - - ND (0.51)
Metals

LEAD, Dissolved [ _pgll 5 ND (0.52) ND (0.52) ND (0.52) ND (0.52) - - ND (0.52) - - - ND (0.52)
Petroleum Hydrocarbons

>C12-C22 Mg/l niv 940 730 820 - 690 H H3 - 1,200 - 1,100 H H3 - -
>C22-C44 Hg/L niv 270 800 170 - 120 HH3 - 670 - 290 H H3 - -
C5-C12 GRO Mg/l niv 21,000 6,500 - - - - - - - - -
C4-C12 GRO Hg/L niv - - 35,000 44,000 - - 3,900 - - - 8,400
TOTAL PETROLEUM HYDROCARBON pg/L niv - - 990 - - - 1,900 - - - -

See notes on last page.
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Table 2-5

Groundwater Analytical Results — Discrete Groundwater Samples
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location AOI4-BH-20-04 $-440_CD $-441_CD S$-442_CD $-443_CD S-444_CD §-445_CD
Sample Date 30-Jun-20 30-Jun-20 16-Jun-20 17-Jun-20 22-Jul-20 22-Jul-20 23-Jul-20 23-Jul-20 14-Jul-20 15-Jul-20 20-Jul-20 21-Jul-20 9-Jul-20 7-Jul-20
Sample ID CD-6B-W-45.0-20200630 = CD-6B-W-45.0-20200630 | CD-15-W-25.0-20200616 = CD-15-W-40.0-20200617 | CD-6A-W-19.0-20200722 = CD-6A-W-19.0-20200722 CD-6A-W-44.0-20200723  CD-6A-W-44.0-20200723 | CD-5-W-20.0-202007 = CD-5-W-44.0-20200715 | CD-6C-W-19.0-20200720 = CD-6C-W-40.0-20200721 | CD-13A-W-39.0-20200709 | CD-13B-W-40.0-20200707
Sample Depth 45 ft bgs 45 ft bgs 25 ft bgs 40 ft bgs 19 ft bgs 19 ft bgs 44 ft bgs 44 ft bgs 20 ft bgs 44 ft bgs 19 ft bgs 40 ft bgs 39 ft bgs 40 ft bgs
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-14623-1 410-6241-1 410-4783-1 410-4783-1 410-14623-1 410-8574-1 410-14623-1 410-8574-1 410-7802-1 410-7956-1 410-8309-1 410-8309-1 410-7163-1 410-6786-1
Laboratory Sample ID Units | MSC-PA 410-14623-1 410-6241-1 410-4783-3 410-4783-4 410-14623-2 410-8574-1 410-14623-3 410-8574-2 410-7802-1 410-7956-1 410-8309-1 410-8309-2 410-7163-2 410-6786-1
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED | mg/L niv - 0.2 0 2.67 - 0 - 0 0 0 0 0 0 0
OXIDATION REDUCTION POTENTIAL, FIEL| mV niv - -369 -35 -36 - -136 - -150 -121 -42 -170 -249 -139 -239
pH, FIELD MEASURED S.u. niv - 8.01 7.23 7.54 - 7.36 - 7.85 6.77 8.85 6.95 7.44 7.02 10.14
SPECIFIC CONDUCTANCE FIELD mS/cm niv - 0.35 0.397 0.61 - 0.582 - 248 0.302 1.97 1.46 3 0.263 1.32
TEMPERATURE, FIELD MEASURED degc niv - 17.39 17.77 18.7 - 24.72 - 19.07 26.42 20.09 19.29 18.11 16.84 20.73
TURBIDITY NTU niv - 480 560 404 - 82 - 104 106 310 81 172 608 1,000
Volatile Organic Compounds

BENZENE ug/L 5 - 270 ND (1.0) ND (1.0) - 5.3 - 220 15 1.100 780 360 35J 480
1,2-DICHLOROETHANE (EDC) Mg/l 5 - ND (5.0) ND (1.0) ND (1.0) - ND (5.0) - ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (1.0)
ETHYLBENZENE ug/L 700 - 44 ND (1.0) ND (1.0) - 21 - 78 220 170 1.000 180 430 59
ISOPROPYLBENZENE (CUMENE) Mg/l 3,500 - 10J ND (5.0) ND (5.0) - 16J - 124 42 23J 20J 11J 85 45
METHYL TERTIARY BUTYL ETHER ug/L 20 - 9.3 6.4 49 - ND (5.0) - ND (5.0) ND (5.0) 8.1 424 11 ND (5.0) ND (1.0)
NAPHTHALENE Mg/l 100 - - ND (5.0) ND (5.0) - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - ND (250) ND (50) 1,200 E - ND (250) - ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (50)
TOLUENE Mg/l 1,000 - 69 ND (1.0) ND (1.0) - 18 - 230 110 230 72 350 94 120
1,2,4-TRIMETHYLBENZENE ug/L 62 - 150 ND (5.0) ND (5.0) - 270 - 140 730 300 710 390 24 33
1,3,5-TRIMETHYLBENZENE Mg/l 1,200 - 58 ND (5.0) ND (5.0) - 55 - 48 230 110 280 130 26 19
XYLENES, TOTAL (DIMETHYLBENZENE) ug/l | 10,000 - 320 ND (6.0) ND (6.0) - 57 - 460 970 940 2,400 1,000 310 130
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ pglL 0.05 | ND (0.029) HH3 - ND (0.029) 0.036 | ND (0.029) HH3 - ND (0.029) HH3 - ND (0.029) ND (0.029) | ND (0.029) ND (0.029) ND (0.029) H ND (0.028)
Semi-Volatile Organic Compounds

ANTHRACENE ug/L 66 - ND (0.52) - - - ND (0.50) - ND (0.51) ND (0.50) ND (0.50) B ND (0.50) ND (0.50) ND (0.50) ND (0.51)
BENZO(A)ANTHRACENE Mg/l 4.9 - ND (0.52) - - - ND (0.50) - ND (0.51) B ND (0.50) ND (0.50) B ND (0.50) ND (0.50) ND (0.50) 0.14J
BENZO(A)PYRENE Hg/L 0.2 - ND (0.52) - - - ND (0.50) - ND (0.51) ND (0.50) ND (0.50) B ND (0.50) ND (0.50) ND (0.50) ND (0.51)
BENZO(B)FLUORANTHENE Mg/l 1.2 - ND (0.52) - - - ND (0.50) - ND (0.51) B ND (0.50) ND (0.50) B ND (0.50) ND (0.50) ND (0.50) ND (0.51)
BENZO(G,H,l)PERYLENE Hg/L 0.26 - ND (0.52) - - - ND (0.50) - ND (0.51) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.50) ND (0.51)
CHRYSENE Mg/l 1.9 - ND (0.52) - - - ND (0.50) - ND (0.51) B ND (0.50) ND (0.50) B ND (0.50) ND (0.50) ND (0.50) 0.36J
FLUORENE Hg/L 1,900 - ND (0.52) - - - ND (0.50) - ND (0.51) 0.56 ND (0.50) B 0.21J 0.13J 0.19J 0.18J
NAPHTHALENE Mg/l 100 - 22 - - - 8.9 - 19 83 50B 140 39 47 19
PHENANTHRENE ug/L 1,100 - ND (0.52) - - - ND (0.50) - ND (0.51) 0.75 0.16 JB 0.27J 0.11J 0.14J 0.23J
PYRENE ug/L 130 - ND (0.52) - - - ND (0.50) - ND (0.51) ND (0.50) ND (0.50) B ND (0.50) ND (0.50) ND (0.50) 0.19J
Metals

LEAD, Dissolved [ ngll 5 | - 11 ND (0.52) ND (0.52) - ND (0.52) - ND (0.52) ND (0.52) ND (0.52) | ND (0.52) ND (0.52) ND (0.52) ND (0.52)
Petroleum Hydrocarbons

>C12-C22 Mg/l niv - 3,300 290 770 - 670 - 1,400 1,700 H 470 H 1,200 H 920 220 860
>C22-C44 Hg/L niv - 320 940 1,100 - 450 - 270 140 H 180 H 160 H 430 70J 48J
C5-C12 GRO Mg/l niv - - 46 J 200 - - - - - - - - - -
C4-C12 GRO Hg/L niv - 5,200 - - - 5,900 - 6,600 20,000 12,000 22,000 12,000 16,000 4,900
TOTAL PETROLEUM HYDROCARBON pg/L niv - 3,600 1,200 1,900 - 1,100 - 1,700 1,800 650 1,400 1,400 290 910

See notes on last page.
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Table 2-5

Groundwater Analytical Results — Discrete Groundwater Samples
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-446_CD $-447_CD $-448_CD
Sample Date 18-Jun-20 19-Jun-20 23-Jun-20 24-Jun-20 11-Aug-20
Sample ID CD-12-W-25.0-20200618 = CD-12-W-45.0-20200619 | CD-10-W-38.0-20200623  CD-10-W-45.0-20200624 | CD-14-W-23.0-20200811
Sample Depth 25 ft bgs 45 ft bgs 38 ft bgs 45 ft bgs 23 ft bgs
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-4913-1 410-5078-1 410-5534-1 410-5704-1 410-10488-1
Laboratory Sample ID Units | MSC-PA 410-4913-2 410-5078-1 410-5534-3 410-5704-1 410-10488-1
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED | mg/L niv 0 0 0 0 0
OXIDATION REDUCTION POTENTIAL, FIEL| mV niv -218 -177 -180 -176 -159
pH, FIELD MEASURED S.u. niv 9.02 8.76 7.07 7.51 7.36
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.241 0.357 0.334 0.295 0.921
TEMPERATURE, FIELD MEASURED degc niv 15.89 16.88 18.09 17.11 17.16
TURBIDITY NTU niv 121 59.5 1,000 147 352
Volatile Organic Compounds

BENZENE Ha/L 5 ND (1.0) ND (1.0) 230H 270 H 18J
1,2-DICHLOROETHANE (EDC) Mg/l 5 ND (1.0) ND (1.0) ND (5.0) H ND (1.0) H ND (20)
ETHYLBENZENE ug/L 700 37 160 280 H 86 H 1.400
ISOPROPYLBENZENE (CUMENE) Mg/l 3,500 9.2 44 36 H 42H 54J
METHYL TERTIARY BUTYL ETHER ug/L 20 ND (1.0) ND (1.0) ND (5.0) H ND (1.0) H ND (20)
NAPHTHALENE Mg/l 100 1.8J - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (50) ND (50) ND (250) H 68 H ND (1,000)
TOLUENE Mg/l 1,000 0.81J 78 330 H 210H 700
1,2,4-TRIMETHYLBENZENE ug/L 62 ND (5.0) 6.7 160 H 57H 800
1,3,5-TRIMETHYLBENZENE Mg/l 1,200 0.53J 9.0 59 H 22H 320
XYLENES, TOTAL (DIMETHYLBENZENE) pg/L | 10,000 ND (6.0) 160 1,400 H 400 H 3,000
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ poll 0.05 ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.030)
Semi-Volatile Organic Compounds

ANTHRACENE ug/L 66 - ND (0.50) 0.72 ND (0.51) 0.19J
BENZO(A)ANTHRACENE Mg/l 4.9 - ND (0.50) ND (0.51) ND (0.51) 0.26J
BENZO(A)PYRENE Hg/L 0.2 - ND (0.50) ND (0.51) TL ND (0.51) 0.20J
BENZO(B)FLUORANTHENE Mg/l 1.2 - ND (0.50) ND (0.51) TL ND (0.51) 0.20J
BENZO(G,H,I)PERYLENE Hg/L 0.26 - ND (0.50) ND (0.51) TL ND (0.51) 0.10J
CHRYSENE Mg/l 1.9 - ND (0.50) ND (0.51) ND (0.51) 0.30J
FLUORENE ug/L 1,900 - 0.19J 25 0.31J 0.28 J
NAPHTHALENE Mg/l 100 - 58 260 61 380
PHENANTHRENE ug/L 1,100 - ND (0.50) 4.2 ND (0.51) 1.0
PYRENE ug/L 130 - ND (0.50) 0.35J ND (0.51) 0.35J
Metals

LEAD, Dissolved [ _pgll 5 ND (0.53) ND (0.52) H ND (0.52) 0.46 J ND (0.52)
Petroleum Hydrocarbons

>C12-C22 Mg/l niv - 460 19,000 1,900 1,600
>C22-C44 Hg/L niv - 120 6,300 210 540
C5-C12 GRO Mg/l niv 580 6,000 E - - 31,000
C4-C12 GRO Hg/L niv - - 14,000 H 8,700 H -
TOTAL PETROLEUM HYDROCARBON pg/L niv - 580 25,000 2,100 -

See notes on last page.
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Table 2-5

Groundwater Analytical Results — Discrete Groundwater Samples

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Notes:
MSC-PA  Pennsylvania Department of Environmental Protection
Medium-Specific Concentrations (MSCs) for Organic/Inorganic Regulated Substances in Groundwater - Used Aquifer, Non Residential, TDS < 2500
6.5 Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
ND (0.50) Laboratory reporting limit was greater than the applicable standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.
niv No standard/guideline value
- Parameter not analyzed / not available
B Indicates the analyte is detected in the associated blank as well as in the sample.
E Indicates compounds whose concentrations exceed the calibration range of the instrument.
H Sample was prepped or analyzed beyond the specified holding time.
H3 Sample was received and analyzed past holding time.
J Indicates an estimated value
TL Internal standard response or retention time outside acceptable limits.
ug/L Micrograms per liter
mg/L Milligrams per liter
mV Millivolts
S.u. Standard Units
mS/cm Millisiemens per centimeter
degc Degrees Celcius
NTU Nephelometric Turbidity Units
TAED Eurofins TestAmerica
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer
Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location
Sample Date

17-May-17

29-Jun-18

RW-701
29-Jun-18

RW-703
20-Jun-19 28-Oct-19 10-May-21 20-Jun-19 29-Oct-19 13-Dec-19 3-Sep-20 10-May-21

Sample ID RW-701-20170517 RW-701_20180629 RW-701_HS_20180629 RW-701_20190620 RW-701_20191028 RW-701_20210510 RW-703_20190620 RW-703_20191029  RW-703_CSIA_20191213 RW-703_20200903 RW-703_20210510
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER ESC ESC LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER PACE LANCASTER LANCASTER
Laboratory Work Order 1803720 L1006569 L1006569 2050556 2072152 410-39343-1 2050556 2072152 30341748 410-12999-1 410-39343-1
Laboratory Sample ID 9003660 L1006569-04 L1006569-05 1088312 1189892 410-39343-5 1088313 1189896 30341748001 410-12999-5 410-39343-4
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv - 0 - 0.78 0.00 1.85 3.12 0.00 0.27 0.43 5.37
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv - -163 - -83 -85 -60 -67 -179 -151 -134 -116
pH, FIELD MEASURED S.U. niv - 6.66 - 6.54 6.24 7.09 6.53 7.09 7.48 6.43 6.62
SPECIFIC CONDUCTANCE FIELD mS/cm niv - 0.633 - 0.386 0.310 0.548 0.289 0.440 0.498 0.741 0.749
TEMPERATURE, FIELD MEASURED degc niv - 17.32 - 21.27 18.52 14.7 21.89 17.37 9.41 18.12 16.57
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv - - - 0.138 0.201 - 0.185 0.286 0.324 - -
TURBIDITY NTU niv - 71 - 0 196 0 188 429 100 501 0
Volatile Organic Compounds

BENZENE ug/L 5 16,000 4,570 SL 4,250 SL 1.500 3,100 26 1,600 18,000 25,300 E 6,500 3,800
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (10) ND (200) SL ND (200) SL ND (10) ND (10) ND (1.0) ND (10) ND (40) - ND (20) ND (5.0)
ETHYLBENZENE ug/L 700 1,300 554 SL 489 SL 230 240 0.93J 45 710 1,020 430 140
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 35J ND (200) SL ND (200) SL 14 J 8J ND (5.0) 3J 18 J - 14 3.9J
METHYL TERTIARY BUTYL ETHER pg/L 20 5,100 ND (200) SL ND (200) SL 180 27 0.44J ND (1) 140 - ND (20) ND (5.0)
NAPHTHALENE ug/L 100 - - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - ND (1,000) HT SL ND (1,000) HT SL 99J 150 ND (50) ND (50) 360 J - ND (1,000) 63J
TOLUENE ug/L 1,000 9,100 2,120 SL 1,380 SL 740 1,000 24 1,400 8,400 13,300 1,900 82
1,2,4-TRIMETHYLBENZENE pg/L 62 870 615 SL 515 SL 380 280 6.3 350 490 - 670 410
1,3,5-TRIMETHYLBENZENE ug/L 1,200 250 201 SL ND (200) SL 140 96 34 150 150 - 220 250
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 6,900 3,580 SL 3,160 SL 1,600 1,500 56 1,900 4,600 6,510 4,100 2,000
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ ug [ 0.05 0.64 ND (0.0100) SL ND (0.0100) SL ND (0.027) 0.16 ND (0.028) ND (0.014) ND (0.0094) XQ - ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 35 30.6 SL ND (0.100) SL 6 10 ND (0.58) 6 ND (0.1) R 30 2.0
BENZO(A)ANTHRACENE ug/L 4.9 0.2J 0.0935 SL ND (0.100) SL 0.2J ND (0.1) ND (0.58) ND (0.1) ND (0.1) - ND (0.50) ND (0.55)
BENZO(A)PYRENE ug/L 0.2 ND (0.1) ND (0.0515) SL ND (0.100) SL 014 ND (0.1) ND (0.58) ND (0.1) ND (0.1) - ND (0.50) ND (0.55)
BENZO(B)FLUORANTHENE ug/L 1.2 ND (0.1) ND (0.0515) SL ND (0.100) SL 0.2J ND (0.1) ND (0.58) ND (0.1) ND (0.1) - ND (0.50) ND (0.55)
BENZO(G,H,|)PERYLENE ug/L 0.26 ND (0.1) ND (0.0515) SL ND (0.100) SL 014 ND (0.1) ND (0.58) ND (0.1) ND (0.1) - 0.14J ND (0.55)
CHRYSENE ug/L 1.9 054 0.149 SL ND (0.100) SL 0.2J ND (0.1) ND (0.58) ND (0.1) ND (0.1) - ND (0.50) ND (0.55)
FLUORENE ug/L 1,900 91 48.7 SL 0.372 SL 18 23 ND (0.58) 16 5 - 60 4.2
NAPHTHALENE ug/L 100 470 271 SL 12.7 SL 10 ND (0.1) ND (0.58) 41 120 - 230 34
PHENANTHRENE ug/L 1,100 230 126 SL 0.560 SL 39 70 ND (0.58) 37 9 - 160 5.6
PYRENE ug/L 130 11 6.99 SL 0.169 SL 2 4 ND (0.58) 2 ND (0.1) - 10 0.81
Metals

LEAD, Dissolved | wor [ 5 0.17J ND (2.00) SL ND (2.00) SL ND (1.1) 0.57 0.26 J ND (1.1) 0.53 R ND (0.52) ND (0.52)
Petroleum Hydrocarbons

C4-C12 GRO [ wgt T nw - - - - - - - - - 28,000 -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location RW-708 RW-715 S-38 S$-222
Sample Date 20-Jun-19 28-Oct-19 3-May-21 26-Jun-18 20-Jun-19 28-Oct-19 4-May-21 17-May-17 26-Jun-18 28-Jun-19 28-Oct-19 2-Sep-20 3-May-21 3-May-21 17-May-17
Sample ID RW-708_20190620 RW-708_20191028 RW-708_20210503 | RW-715_20180626 RW-715_20190620 RW-715_20191028 RW-715_20210504| S-38-20170517 S-38_20180626 S-38_20190628 S-38_20191028 | S-38_20200902 S-38_20210503 DUP-5_20210503| $-222-20170517
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER ESC LANCASTER LANCASTER LANCASTER LANCASTER ESC LANCASTER = LANCASTER | LANCASTER @ LANCASTER LANCASTER LANCASTER
Laboratory Work Order 2050556 2072152 410-38315-1 L1005209 2050556 2072152 410-38512-1 1803720 L1005209 2051366 2072152 410-12999-1 410-38315-1 410-38315-1 1803720
Laboratory Sample ID 1088314 1189893 410-38315-7 L1005209-13 1088315 1189894 410-38512-1 9003659 L1005209-12 1091979 1189895 410-12999-3 410-38315-1 410-38315-2 9003663
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0 0.15 4 0.48 4.02 8.71 4.16 - 0 0 0.00 0.44 1.49 - -
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv -95 -6 -119 -137 -9 5 -125 - 7 -1 -39 -28 -19 - -

pH, FIELD MEASURED S.U. niv 6.58 6.50 6.82 6.36 6.45 6.20 5.53 - 6.28 6.62 6.16 6.39 6.3 - -
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.688 0.063 0.786 0.508 0.39 0.513 0.786 - 0.377 0.25 0.305 0.41 0.999 - -
TEMPERATURE, FIELD MEASURED degc niv 17.29 20.82 15.58 20.29 20.36 20.08 16.19 - 19.25 15.07 19.77 18.17 14.35 - -
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv 0.44 0.041 - - 0.257 0.328 - - - 0.162 0.198 - - -

TURBIDITY NTU niv 97 37.4 31.7 29 253 139 504 - 274 47.4 10.4 9.8 - -
Volatile Organic Compounds

BENZENE ug/L 5 510 06J 99 47.8 0.8J 06J 6.0 ND (0.5) 72.3 120 81 130 5.5 7.5 3
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (2) ND (2) ND (1.0) ND (1.00) ND (2) ND (2) ND (1.0) ND (0.5) ND (1.00) ND (10) ND (10) ND (5.0) ND (1.0) ND (1.0) ND (0.5)
ETHYLBENZENE ug/L 700 260 8 50 2.23 ND (0.2) ND (0.2) ND (1.0) ND (0.5) 30.9 110 130 97 16 338 2
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 12 04J 22J 1.81 ND (0.3) ND (0.3) 15J ND (0.5) 4.68 17J 18J 13J 0.66 J 1.3J ND (0.5)
METHYL TERTIARY BUTYL ETHER ug/L 20 ND (0.2) ND (0.2) ND (1.0) 1.58 1 09J 0.35J ND (0.5) ND (1.00) ND (1) ND (1) ND (5.0) ND (1.0) ND (1.0) ND (0.5)
NAPHTHALENE ug/L 100 - - - - - - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv 12J ND (10) 374 - ND (10) 1J 12J - - 92J 59J ND (250) ND (50) ND (50) -
TOLUENE ug/L 1,000 90 2 9.4 3.06 0.3J ND (0.2) 24 ND (0.5) 45.4 230 230 170 25 5.0 2
1,2,4-TRIMETHYLBENZENE ug/L 62 560 24 160 1.53 ND (0.3) ND (0.3) 274 ND (0.5) 7.22 28 28 13J ND (5.0) 13J 24
1,3,5-TRIMETHYLBENZENE ug/L 1,200 230 20 92 ND (1.00) ND (0.3) ND (0.3) 0.32J ND (0.5) 3.46 12J 14 8.0J ND (5.0) 0.50 J 06J
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 1,700 74 470 4.08 0.6J ND (0.8) 3.9J ND (0.5) 30.4 150 160 110 24J 5.7J 8
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ ug [ 0.05 ND (0.0095) ND (0.0094) XQ ND (0.029) [ ND(0.0100) ND (0.0094) ND (0.0094) XQ ND (0.029) ] _ND (0.0096) ND (0.0101) ND (0.0094)  ND (0.0093) XQ  ND (0.029) ND (0.029) ND (0.028) | ND (0.0096)
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 1 ND (0.1) ND (0.51) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) 0.1J ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
BENZO(A)ANTHRACENE ug/L 4.9 ND (0.1) ND (0.1) ND (0.51) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
BENZO(A)PYRENE pg/L 0.2 ND (0.1) ND (0.1) ND (0.51) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
BENZO(B)FLUORANTHENE ug/L 1.2 ND (0.1) ND (0.1) ND (0.51) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
BENZO(G,H,I)PERYLENE ug/L 0.26 ND (0.1) ND (0.1) ND (0.51) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
CHRYSENE ug/L 1.9 ND (0.1) ND (0.1) ND (0.51) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
FLUORENE g/l 1,900 5 ND (0.1) 0.97 ND (0.0500) ND (0.1) ND (0.1) ND (0.50) 1 ND (0.0500) 0.1J ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
NAPHTHALENE ug/L 100 91 ND (0.1) ND (0.51) 1.45 ND (0.1) ND (0.1) 0.24J 1 6.48 25 38 20 0.25J 0.50 J 0.3J
PHENANTHRENE ug/L 1,100 8 ND (0.1) 0.48J ND (0.0500) ND (0.1) ND (0.1) ND (0.50) 0.3J ND (0.0500) 0.1J ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
PYRENE ug/L 130 0.8 0.3J 0.19J ND (0.0500) ND (0.1) ND (0.1) ND (0.50) 0.1J ND (0.0500) ND (0.1) ND (0.1) ND (0.50) ND (0.52) ND (0.51) ND (0.1)
Metals

LEAD, Dissolved | wor [ 5 ND (1.1) 0.23J 0.24 J | ND (2.00) ND (1.1) ND (0.071) ND(052) [ 0.099J ND (2.00) ND (1.1) ND (0.071) ND (0.52) ND (0.52) 0.088 J [ ND(0.090)
Petroleum Hydrocarbons

C4-C12 GRO | por | ow - - - [ - - - - [ - - - - 3,000 - - I -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer
Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S§-223

Sample Date 17-May-17 25-Jan-18 2-Apr-18 27-Jun-18 27-Jun-18 28-Nov-18 18-Jan-19 23-Apr-19 28-Jun-19 23-Oct-19 4-Dec-19 1-Sep-20 4-May-21
Sample ID §-223-20170517  S-223_20180125 S-223-20180402 S-223_20180627 S-223_DUP_20180627 S-223_20181128 S$-223-20190118-WG S-223_20190423 S-223_20190628 S-223_20191023 S-223-CSIA_20191204 S-223_20200901 S-223_20210504
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER ESC ESC LANCASTER ESC LANCASTER LANCASTER LANCASTER PACE LANCASTER LANCASTER
Laboratory Work Order 1803720 1901865 1926973 L1005894 L1005894 2013545 L1063104 2040606 2051366 2071371 30340458 410-12761-1 410-38512-1
Laboratory Sample ID 9003662 9427610 9538679 L1005894-02 L1005894-03 9917746 L1063104-07 1042262 1091980 1185681 30340458001 410-12761-4 410-38512-3
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv - 0 0 0.48 - 1.02 -0.03 2.19 0 1.54 0.11 0.34 0.78
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv - 29 -53 -121 - -51 -108.6 -141 -136 -103 -68 -99 -119
pH, FIELD MEASURED S.U. niv - 6.66 4.6 6.38 - 6.18 6.68 7.24 6.72 6.23 5.43 6.33 5.42
SPECIFIC CONDUCTANCE FIELD mS/cm niv - 0.476 0.304 1.03 - 0.155 0.754 0.547 0.59 0.549 0.516 0.584 1.29
TEMPERATURE, FIELD MEASURED degc niv - 15 13.92 16.28 - 14.45 14.27 14.92 13.88 19.36 14.85 17 14.94
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv - 0.303 0.198 - - 0.101 - - 0.377 - 0.330 - -
TURBIDITY NTU niv - 3.5 5.6 17.9 - 0 5.50 0.0 42.5 14.0 0.2 36.8 4.5
Volatile Organic Compounds

BENZENE ug/L 5 37 1,700 1.800 1.830 1.850 1.500 1,680 1,200 2,200 2,800 3,450 2,200 830
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (0.5) - - ND (1.00) ND (1.00) - ND (50.0) - ND (20) ND (20) - ND (5.0) ND (5.0)
ETHYLBENZENE ug/L 700 26 400 530 739 764 370 601 310 410 710 822 700 540
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 1J - - 255 271 - ND (50.0) - 15J 26J - 23J 27
METHYL TERTIARY BUTYL ETHER pg/L 20 ND (0.5) - - ND (1.00) ND (1.00) - ND (50.0) ND (2) ND (2) ND (2) - ND (5.0) ND (5.0)
NAPHTHALENE ug/L 100 - - - - - - - - - - 336 - -
TERT-BUTYL ALCOHOL ug/L niv - - - - - - ND (250) ND (100) 170J ND (100) - ND (250) ND (250)
TOLUENE ug/L 1,000 9 190 150 136 145 220 221 92 310 120 268 160 51
1,2,4-TRIMETHYLBENZENE pg/L 62 50 - - 822 807 - 664 600 890 - 780 470
1,3,5-TRIMETHYLBENZENE ug/L 1,200 21 - - 241 245 - 232 - 210 290 - 260 230
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 87 1,100 1,500 1,740 1,790 980 1,400 1,100 990 1,800 1,630 1,200 670
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) | ug/l T 0.05 | ND(0.0096) - - ND (0.0100) ND (0.0100) - ND (0.0100) - 0.014J ND (0.0094) - ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 ND (0.1) - - 0.0826 0.0799 - R - ND (0.1) 02J - 0.17J ND (0.52)
BENZO(A)ANTHRACENE ug/L 4.9 ND (0.1) - - ND (0.0500) ND (0.0500) - - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52)
BENZO(A)PYRENE ug/L 0.2 ND (0.1) - - ND (0.0500) ND (0.0500) - - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52)
BENZO(B)FLUORANTHENE ug/L 1.2 ND (0.1) - - ND (0.0500) ND (0.0500) - - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52)
BENZO(G,H,)PERYLENE ug/L 0.26 ND (0.1) - - ND (0.0500) ND (0.0500) - - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52)
CHRYSENE ug/L 1.9 ND (0.1) - - ND (0.0500) ND (0.0500) - - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52)
FLUORENE ug/L 1,900 ND (0.1) - - 0.701 0.707 - - - 1 1 - 1.4 1.3
NAPHTHALENE ug/L 100 0.1J - - 56.6 78.1 - - - 99 210 - 180 110
PHENANTHRENE ug/L 1,100 ND (0.1) - - ND (0.0500) 0.0986 - - - 0.6 1 - 0.85 0.79
PYRENE ug/L 130 ND (0.1) - - ND (0.0500) ND (0.0500) - - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52)
Metals

LEAD, Dissolved | wor [ 5 | 0.40 J - - ND (2.00) ND (2.00) - - - ND (1.1) 0.10J - ND (0.52) 0.074 J
Petroleum Hydrocarbons

C4-C12 GRO I wot T ov | - - - - - - - - - - - 17,000 -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S-224 S$-239 S-240 S$-243

Sample Date 25-Jan-18 2-Apr-18 28-Nov-18 18-Jan-19 23-Apr-19 25-Jan-18 2-Apr-18 28-Nov-18 18-Jan-19 23-Apr-19 13-Dec-19 25-Jan-18 2-Apr-18 28-Nov-18 18-Jan-19 23-Apr-19
Sample ID S-224_20180125 S-224-20180402 S-224_ 20181128 S-224-20190118-WG ' S-224_20190423| S-239_20180125  S-239-20180402 S-239_20181128 S-239-20190118-WG | S-239_20190423| S-240_CSIA_20191213 | S-243_20180125| S-243-20180402 S-243_20181128 S-243-20190118-WG  S-243_20190423
Sampling Company STANTEC STANTEC STANTEC AQUATERRA STANTEC STANTEC STANTEC STANTEC AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC AQUATERRA STANTEC
Laboratory LANCASTER LANCASTER LANCASTER ESC LANCASTER LANCASTER LANCASTER LANCASTER ESC LANCASTER PACE LANCASTER LANCASTER LANCASTER ESC LANCASTER
Laboratory Work Order 1901865 1926973 2013545 L1063104 2040606 1901865 1926973 2013545 L1063104 2040606 30341748 1901865 1926973 2013545 L1063104 2040606
Laboratory Sample ID 9427609 9538678 9917745 L1063104-06 1042261 9427607 9538676 9917743 L1063104-08 1042259 30341748002 9427608 9538677 9917744 L1063104-09 1042260
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0 0 112 0.13 0.75 0 0 1.79 1.60 0.60 0.56 0 0 2.59 1.97 0.78
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv 77 -47 -71 =711 -107 216 132 137 14.50 80 -128 253 101 102 59.80 184
pH, FIELD MEASURED S.U. niv 6.69 4.77 6.06 6.75 6.97 6.85 4.83 6.3 7.50 9.28 6.90 6.62 5.03 6.26 7.08 7.58
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.196 0.441 0.242 0.162 0.183 3.45 0.516 0.322 0.259 0.102 0.5878 0.540 0.258 0.284 0.212 0.136
TEMPERATURE, FIELD MEASURED degc niv 15.68 14.45 15.9 13.23 18.91 14.38 11.68 13.40 15.30 15.11 12.32 12.21 13.15 16.33 11.10 16.53
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv 0.117 0.283 0.158 - - 0 0.331 0.21 - - 0.376 0.337 0.167 0.185 - -
TURBIDITY NTU niv 17.2 36.1 16.4 6.90 4.6 222 669 36.2 38.0 771 19.6 123 400 61.2 138.20 10.1
Volatile Organic Compounds

BENZENE ug/L 5 160 370 240 107 88 ND (0.5) ND (0.5) ND (0.2) 25.1 ND (0.2) 8,480 06J ND (0.5) ND (0.2) 22.2 ND (0.2)
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 - - - ND (1.00) - - - - ND (1.00) - - - - - ND (1.00) -
ETHYLBENZENE ug/L 700 170 410 170 104 7 ND (0.5) ND (0.5) ND (0.2) 67.3 ND (0.2) 511 10 3 044 75.5 14
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 - - - 8.25 - - - - 372 - - - - 4.67 -
METHYL TERTIARY BUTYL ETHER pg/L 20 - - - ND (1.00) ND (1) - - - ND (1.00) ND (0.2) - - - - ND (1.00) ND (0.2)
NAPHTHALENE ug/L 100 - - - - - - - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - - - 209 270 - - - ND (5.00) ND (10) - - - - ND (5.00) ND (10)
TOLUENE ug/L 1,000 43 110 49 51.5 16 ND (0.5) ND (0.5) ND (0.2) 21.9 ND (0.2) 296 1 ND (0.5) ND (0.2) 23.2 ND (0.2)
1,2,4-TRIMETHYLBENZENE pg/L 62 - - - 131 - - - - 86.7 - - - - - 106 -
1,3,5-TRIMETHYLBENZENE ug/L 1,200 - - - 37.3 - - - - 28.8 - - - - - 35.3 -
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 260 330 220 317 120 ND (0.5) ND (0.5) ND (0.5) 196 ND (0.5) 1,830 14 4 ND (0.5) 214 2J
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ o T 005 ] - - - ND (0.0100) - - - - ND (0.0100) - - - - - ND (0.0100) -
Semi-Volatile Organic Compounds

ANTHRACENE ug/L 66 - - - - - - - - - - - - - - - -
BENZO(A)ANTHRACENE ug/L 49 - - - - - - - - - - - - - - - -
BENZO(A)PYRENE ug/L 0.2 - - - - - - - - - - - - - - - -
BENZO(B)FLUORANTHENE ug/L 12 - - - - - - - - - - - - - - - -
BENZO(G,H,I)PERYLENE ug/L 0.26 - - - - - - - - - - - - - - - -
CHRYSENE ug/L 1.9 - - - - - - - - - - - - - - - -
FLUORENE ug/L 1,900 - - - - - - - - - - - - - - - -
NAPHTHALENE ug/L 100 - - - - - - - - - - - - - - - -
PHENANTHRENE ug/L 1,100 - - - - - - - - - - - - - - - -
PYRENE ug/L 130 - - - - - - - - - - - - - - - -
Metals

LEAD, Dissolved | wor [ 5 | - - - - - - - - - - - - - - - -
Petroleum Hydrocarbons

C4-C12 GRO I wot T ov | - - - - - - - - - - - - - - - -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-279 S-368 S$-369 S$-374

Sample Date 13-Dec-19 19-May-21 17-May-17 27-Jun-18 19-Jun-19 23-Oct-19 10-May-21 10-May-21 8-Nov-18 16-Jan-19 19-Jun-19 23-Oct-19 9-Dec-19 1-Sep-20 4-May-21
Sample ID §-279_BASE_GRAB_20191213| S$-368_SL_20210519 | S-369-20170517 | S-369_20180627 S-369_20190619 | S-369_20191023 S-369_20210510 DUP-8_20210510( S-374-20181108-WG  S-374-20190116-WG | S-374_20190619 S-374_20191023 S-374_CSIA_20191209 S-374_20200901 S-374_20210504
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory PACE LANCASTER LANCASTER ESC LANCASTER LANCASTER LANCASTER LANCASTER PACE ESC LANCASTER LANCASTER PACE LANCASTER LANCASTER
Laboratory Work Order 30341748 410-40660-1 1803720 L1005894 2050556 2071371 410-39343-1 410-39343-1 30271414 L1063104 2050556 2071371 30340757 410-12585-1 410-38512-1
Laboratory Sample ID 32478-4 410-40660-2 9003661 L1005894-01 1088320 1185680 410-39343-1 410-39343-2 30271414001 L1063104-01 1088310 1185677 30340757002 410-12585-10 410-38512-6
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0.56 0oSL - 1.06 1.02 0.00 597 - 0.33 -0.14 0 0.00 0.00 0.31 3.97
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv -136 -138 SL - -143 -94 -105 -120 - -84.8 -129.4 -117 -137 -82 -114 -121
pH, FIELD MEASURED S.U. niv 6.93 6.54 SL - 6.56 6.24 6.31 6.8 - 6.84 6.71 6.58 6.38 5.99 6.31 5.29
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.531 0.464 SL - 0.64 0.683 0.562 0.971 - 0.387 0.409 0.384 0.343 0.442 0.405 0.528
TEMPERATURE, FIELD MEASURED degc niv 13.31 19.45SL - 18.94 17.29 18.82 15.11 - 14.35 13.24 14.22 16.55 13.43 15.01 14.47
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv 0.340 - - - 0.438 - - - - - 0.25 - 0.287 - -
TURBIDITY NTU niv 13.0 68.6 SL - 311 23.7 58.2 0 - - 39.7 76.2 20.4 7.5 175 7.7
Volatile Organic Compounds

BENZENE ug/L 5 - 70 SL 1,900 1,460 740 1,100 360 370 177 312 200 120 123 190 230
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 - ND (1.0) SL ND (5) ND (1.00) ND (10) ND (10) ND (1.0) 3.3 ND (1.0) ND (20.0) ND (10) ND (10) - ND (5.0) ND (5.0)
ETHYLBENZENE ug/L 700 - 26SL 17 133 12 10 9.7 10 1,360 1,530 1,000 1,100 1,030 980 890
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 - 7.7SL 71 72.8 68 61 91 100 93.4 102 100 120 - 97 92
METHYL TERTIARY BUTYL ETHER ug/L 20 - ND (1.0) SL 47 62.3 11 22 1.9 2.0 ND (1.0) ND (20.0) ND (1) ND (1) - ND (5.0) ND (5.0)
NAPHTHALENE ug/L 100 - - - - - - - - - - - - 328 - -
TERT-BUTYL ALCOHOL ug/L niv - ND (50) SL - - 1,100 1,200 180 180 - ND (100) ND (50) ND (50) - ND (250) ND (250)
TOLUENE ug/L 1,000 - 3.48L 62 54.5 40 47 37 41 1,820 903 240 290 255 790 310
1,2,4-TRIMETHYLBENZENE ug/L 62 - 9.6 SL ND (5) ND (1.00) ND (2) ND (2) 12 13 1,040 1,110 1,000 950 - 770 650
1,3,5-TRIMETHYLBENZENE ug/L 1,200 - 14 SL 5J 3.73 3J 3J 24 25J 179 237 240 220 - 160 140
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 - 17 SL 42 33.2 24J 31 25 26 4,170 4,060 2,100 2,100 1,860 2,100 1,900
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ ug [ 0.05 - | ND(0.028) SL | ND(0.0097) ND (0.0100) ND (0.0095) ND (0.0094) ND (0.029) ND (0.028) 0.053 ND (0.0100) 0.021J 0.025 J - ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 - 3.0SL 0.6 0.236 ND (0.1) ND (0.1) 0.11J 0.12J R R ND (0.1) ND (0.1) R ND (0.51) H ND (0.51)
BENZO(A)ANTHRACENE ug/L 4.9 - 0.52 SL 0.1J ND (0.0500) ND (0.1) ND (0.1) ND (0.53) ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) H ND (0.51)
BENZO(A)PYRENE ug/L 0.2 - ND (0.51) SL ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.53) ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) H ND (0.51)
BENZO(B)FLUORANTHENE ug/L 1.2 - ND (0.51) SL ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.53) ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) H ND (0.51)
BENZO(G,H,I)PERYLENE ug/L 0.26 - ND (0.51) SL ND (0.1) ND (0.0500) ND (0.1) ND (0.1) ND (0.53) ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) H ND (0.51)
CHRYSENE ug/L 1.9 - 0.57 SL 0.1J ND (0.0500) ND (0.1) ND (0.1) ND (0.53) ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) H ND (0.51)
FLUORENE ug/L 1,900 - 6.9 SL 2 2.08 2 2 1.7 21 - - 0.1J 0.3J - ND (0.51) H 0.18J
NAPHTHALENE ug/L 100 - ND (0.51) SL 3 3.13 ND (0.1) ND (0.1) 11 ND (0.50) - - 120 200 - 160 H 220
PHENANTHRENE ug/L 1,100 - 15 SL 2 1.26 1 0.9 1.1 13 - - ND (0.1) 0.1J - ND (0.51) H ND (0.51)
PYRENE ug/L 130 - 5.7 SL 04J 0.0772 ND (0.1) ND (0.1) ND (0.53) ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) H ND (0.51)
Metals

LEAD, Dissolved | wor [ 5 - | 0.076 J SL | 0.67J ND (2.00) ND (1.1) 0.64 0.79 0.76 - R ND (1.1) 0.36 J R 0.32J 0.34J
Petroleum Hydrocarbons

C4-C12 GRO | wg T o - | - | - - - - - - - - - - - - -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S§-375 S-376

Sample Date 8-Nov-18 16-Jan-19 19-Jun-19 23-Oct-19 23-Oct-19 9-Dec-19 2-Sep-20 4-May-21 8-Nov-18 16-Jan-19 9-Jul-19 20-Nov-19 12-Dec-19 3-Sep-20 12-May-21
Sample ID §-375-20181108-WG = S-375-20190116-WG  S-375_20190619 S-375_20191023 DUP-1 §-375_CSIA_20191209 S-375_20200902 S-375_20210504| S-376-20181108-WG | S-376-20190116-WG  S-376_SL_20190709 S-376_SL_20191120 S-376_CSIA_20191212 S-376_SL_20200903 S-376_SL_20210512
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory PACE ESC LANCASTER LANCASTER | LANCASTER PACE LANCASTER LANCASTER PACE ESC LANCASTER LANCASTER PACE LANCASTER LANCASTER
Laboratory Work Order 30271414 L1063104 2050556 2071371 2071371 30340757 410-12999-1 410-38512-1 30271414 L1063104 2052789 2075960 30340757 410-12999-1 410-39710-1
Laboratory Sample ID 30271414002 L1063104-02 1088311 1185679 1185682 30340757001 410-12999-2 410-38512-10 30271414003 L1063104-03 1097914 1208202 30340757005 410-12999-7 410-39710-4
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0.49 -0.12 0 4.50 - 0.00 0.28 8.25 0.24 -0.14 1.56 SL 0.00 SL 0.00 0.51 SL 0SL
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv -55.3 -141 -170 -171 - -140 -159 -139 -16.4 -104 -102 SL -155 SL -39 -119 SL -192 SL
pH, FIELD MEASURED S.U. niv 6.73 6.88 6.82 6.65 - 6.13 6.78 5.39 6.93 6.80 6.56 SL 6.11 SL 7.21 6.52 SL 6.78 SL
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.490 0.492 0.438 0.432 - 0.688 0.89 0.602 1.262 1.061 0.612SL 3.56 SL 220 1.29SL 272 SL
TEMPERATURE, FIELD MEASURED degc niv 16.22 14.10 17.21 18.34 - 14.96 16.75 15.65 16.28 10.71 20.23 SL 15.94 SL 14.04 19.18 SL 13.81 SL
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv - - 0.286 - - 0.441 - - - - 0.392 SL 237SL 1.40 - -
TURBIDITY NTU niv - 33 158 19.9 - 1.9 47.5 52 - 170.4 192 SL 90.2 SL 94 203 SL 96.4 SL
Volatile Organic Compounds

BENZENE ug/L 5 1,900 1,090 440 1,100 1,100 794 1,600 490 101 198 150 SL 160 SL 69.1 130 SL 630 SL
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (1.0) ND (1.00) ND (2) ND (10) ND (10) - ND (5.0) ND (5.0) ND (1.0) ND (10.0) ND (10) SL ND (5) SL - ND (10) SL ND (5.0) SL
ETHYLBENZENE pg/L 700 641 1,190 990 960 1,100 811 840 890 302 1,160 970 SL 1,400 SL 480 930 SL 490 SL
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 31.7 437 46 43 47 - 40 39 14.2 26.9 25JSL 24 SL - 18JSL 13JSL
METHYL TERTIARY BUTYL ETHER ug/L 20 0.58 J ND (1.00) ND (0.2) ND (1) ND (1) - 25J ND (5.0) 3.4 ND (10.0) ND (1) SL 1JSL - 24J8SL 6.4 SL
NAPHTHALENE ug/L 100 - - - - - 270 - - - - - - 372 - -
TERT-BUTYL ALCOHOL ug/L niv - ND (5.00) 60 160 150 - 100 J 93J - ND (50.0) 69 J SL ND (25) SL - ND (500) SL ND (250) SL
TOLUENE ug/L 1,000 3,340 2,920 1,000 1,100 1,200 799 420 390 1,660 2,310 2,000 SL 3,800 SL 1.090 3,500 SL 1,000 SL
1,2,4-TRIMETHYLBENZENE ug/L 62 743 823 760 720 790 - 630 630 759 1,210 1,300 SL 1,600 SL - 1,100 SL 530 SL
1,3,5-TRIMETHYLBENZENE ug/L 1,200 231 239 250 240 260 - 210 220 284 373 420 SL 360 SL - 330 SL 160 SL
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 4,820 6,270 4,400 4,900 5,500 3,590 3,700 4,200 3,930 6,220 6,100 SL 8,600 SL 4,450 6,400 SL 2,800 SL
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ ug [ 0.05 0.075 ND (0.0100) ND (0.019) ND (0.0094) ND (0.0094) - ND (0.029) ND (0.029) | 0.079 ND (0.0100) ND (0.0094) SL ND (0.0095) SL - ND (0.029) SL ND (0.029) SL
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - ND (0.1) SL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
BENZO(A)ANTHRACENE ug/L 4.9 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - ND (0.1) SL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
BENZO(A)PYRENE ug/L 0.2 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - ND (0.1) SL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
BENZO(B)FLUORANTHENE ug/L 1.2 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - ND (0.1) SL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
BENZO(G,H,I)PERYLENE ug/L 0.26 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - ND (0.1) SL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
CHRYSENE ug/L 1.9 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - ND (0.1) SL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
FLUORENE g/l 1,900 - - 0.3J 0.2J 0.2J - 0.23J 0.18J - - 0.2JSL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
NAPHTHALENE ug/L 100 - - 230 230 200 - 160 190 - - 250 SL 270 SL - 300 SL 160 SL
PHENANTHRENE ug/L 1,100 - - 02J 02J ND (0.1) - 0.12J 0.15J - - 0.3JSL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
PYRENE ug/L 130 - - ND (0.1) ND (0.1) ND (0.1) - ND (0.51) ND (0.50) - - 0.3JSL ND (0.1) SL - ND (0.50) SL ND (0.50) SL
Metals

LEAD, Dissolved | wor [ 5 - - ND (1.1) ND (0.071) ND (0.071) - ND (0.52) 0.12J | - - ND (1.1) SL 0.43J SL - ND (0.52) SL ND (0.52) SL
Petroleum Hydrocarbons

C4-C12 GRO [ wgt T nv - - - - - - 26,000 - [ - - - - - 32,000 SL -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S§-377 S-378 S$-380 S-440

Sample Date 12-Nov-18 17-Jan-19 19-Jun-19 5-Nov-19 10-Dec-19 3-Sep-20 12-Nov-18 17-Jan-19 19-Jun-19 23-Oct-19 10-Dec-19 2-Sep-20 6-May-21 17-May-17 26-Jun-18 31-Aug-20 12-May-21
Sample ID §-377-20181112-WG | $-377-20190117-WG  S-377_20190619 S-377_20191105 S-377_CSIA_20191210 S-377_20200903| S-378-20181112-WG  S-378-20190117-WG | S-378_20190619 S-378_20191023 S-378_CSIA_20191209 S-378_20200902 S-378_20210506| S-380-20170517 | S-380_20180626 | S-440_20200831 | S-440_20210512
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory ESC ESC LANCASTER LANCASTER PACE LANCASTER ESC ESC LANCASTER LANCASTER PACE LANCASTER LANCASTER LANCASTER ESC LANCASTER LANCASTER
Laboratory Work Order L1044397 L1063104 2050556 2073111 30340757 410-12999-1 L1044397 L1063104 2050556 2071371 30340757 410-12999-1 410-39001-1 1803720 L1005209 410-12585-1 410-39710-1
Laboratory Sample ID L1044397-01 L1063104-04 1088308 1194612 30340757004 410-12999-6 L1044397-02 L1063104-05 1088309 1185678 30340757003 410-12999-1 410-39001-8 9003664 L1005209-11 410-12585-1 410-39710-1
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0.69 -0.11 0 4.35 - 0.49 252 -0.11 0 0.00 0.00 0.58 3.58 - 0.88 0.5 0
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv -54.3 -106.3 -146 -75 - -131 -67 -89.0 -114 -98 -65 -132 -121 - 51 -24 99

pH, FIELD MEASURED S.U. niv 6.50 6.71 6.69 5.60 - 6.57 6.65 6.65 6.58 6.20 5.98 6.56 6.62 - 6.47 5.98 5.59
SPECIFIC CONDUCTANCE FIELD mS/cm niv 1,181 0.848 1.1 0.886 - 1.57 805 0.745 0.649 0.751 1.17 1.13 0.981 - 0.204 0.511 0.223
TEMPERATURE, FIELD MEASURED degc niv 11.16 13.79 16.56 15.54 - 17.33 12.20 13.12 15.92 19.81 15.19 17.09 15.32 - 18.07 15.53 9.55
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv - - 0.702 0.567 - - - - 0.415 - 0.746 - - - - - -
TURBIDITY NTU niv 114.6 57.0 95 7.0 - 1.9 81.4 4.3 61 18.5 0.0 66.4 19.9 - 138 186 108
Volatile Organic Compounds

BENZENE ug/L 5 966 109 860 77 1,560 1,000 1.890 1.390 3,000 2,600 1,660 3,100 1.500 ND (0.5) ND (1.00) ND (1.0) 0.94J
1,2-DIBROMOETHANE (EDB) ug/L 0.05 ND (1.00) - - - - - ND (10.0) - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (1.00) ND (5.00) ND (10) ND (2) - ND (5.0) ND (10.0) ND (5.00) ND (10) ND (20) - ND (10) ND (5.0) ND (0.5) ND (1.00) ND (1.0) ND (1.0)
ETHYLBENZENE ug/L 700 290 221 110 74 53.0 100 1,040 1,090 1,300 1,400 848 740 910 ND (0.5) ND (1.00) ND (1.0) ND (1.0)
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 418 37.8 28 12 - 36 57.0 55.0 48 50J - 48 J 43 ND (0.5) ND (1.00) ND (5.0) ND (5.0)
METHYL TERTIARY BUTYL ETHER pg/L 20 ND (1.00) ND (5.00) 12 ND (0.2) - 13 10.6 ND (5.00) ND (1) ND (2) - 59J ND (5.0) ND (0.5) ND (1.00) 5.3 ND (1.0)
NAPHTHALENE ug/L 100 - - - - 90.3J - - - - - 271 - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - ND (25.0) 130 ND (10) - 84J - 130 130 130J - 170J ND (2,500) - - 170 ND (50)
TOLUENE ug/L 1,000 267 61.0 240 44 319 260 504 325 450 510 360 320 270 ND (0.5) ND (1.00) ND (1.0) ND (1.0)
1,2,4-TRIMETHYLBENZENE ug/L 62 405 284 89 170 - 93 898 722 890 940 - 510 570 ND (0.5) ND (1.00) ND (5.0) ND (5.0)
1,3,5-TRIMETHYLBENZENE ug/L 1,200 194 129 77 120 - 110 337 289 320 330 - 190 220 ND (0.5) ND (1.00) ND (5.0) ND (5.0)
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 873 494 410 350 384 600 1,520 1,270 1,300 1,700 660 730 730 ND (0.5) ND (3.00) ND (6.0) ND (6.0)
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ ug [ 0.05 - ND (0.0100) ND (0.0095) ND (0.0095) - ND (0.029) - ND (0.0100) ND (0.0095) ND (0.0094) - ND (0.029) ND (0.029) ND (0.0097) ND (0.0100) |  ND (0.029) ND (0.028)
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) ND (0.1) ND (0.0500) ND (0.51) ND (0.50)
BENZO(A)ANTHRACENE ug/L 4.9 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) 02J ND (0.0500) ND (0.51) ND (0.50)
BENZO(A)PYRENE pg/L 0.2 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) 0.2J ND (0.0500) ND (0.51) ND (0.50)
BENZO(B)FLUORANTHENE ug/L 1.2 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) 03J ND (0.0500) ND (0.51) ND (0.50)
BENZO(G,H,I)PERYLENE ug/L 0.26 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) 0.2J ND (0.0500) ND (0.51) ND (0.50)
CHRYSENE ug/L 1.9 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) 03J ND (0.0500) ND (0.51) ND (0.50)
FLUORENE g/l 1,900 - - ND (0.1) ND (0.1) - ND (0.50) - - 0.1J ND (0.1) - ND (0.51) 0.13J ND (0.1) ND (0.0500) ND (0.51) ND (0.50)
NAPHTHALENE ug/L 100 - - 33 34 - 44 - - 320 330 - 130 220 ND (0.1) ND (0.250) ND (0.51) ND (0.50)
PHENANTHRENE ug/L 1,100 - - ND (0.1) ND (0.1) - ND (0.50) - - 02J ND (0.1) - ND (0.51) ND (0.52) 0.3J ND (0.0500) ND (0.51) ND (0.50)
PYRENE ug/L 130 - - ND (0.1) ND (0.1) - ND (0.50) - - ND (0.1) ND (0.1) - ND (0.51) ND (0.52) 04J 0.0625 ND (0.51) ND (0.50)
Metals

LEAD, Dissolved | wor [ 5 - - ND (1.1) 0.073J - ND (0.52) - - ND (1.1) ND (0.071) - ND (0.52) ND (0.52) 0.16 J ND (2.00) | 0.29J ND (0.52)
Petroleum Hydrocarbons

C4-C12 GRO | por | ow - - - - - 11,000 - - - - - 21,000 - - - [ - -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S-441 S-442 S$-443 S-444 S-445 S-446 S-447 S$-448

Sample Date 31-Aug-20 5-May-21 31-Aug-20 5-May-21 31-Aug-20 5-May-21 31-Aug-20 6-May-21 1-Sep-20 5-May-21 1-Sep-20 1-Sep-20 5-May-21 1-Sep-20 3-May-21 2-Sep-20 6-May-21
Sample ID S-441_20200831 S-441_20210505| S-442_20200831 S-442_20210505 S-443_20200831 S-443_20210505 S-444_20200831 S-444_20210506| S-445_20200901 S-445_20210505 DUP-1 $-446_20200901 S-446_20210505| S-447_20200901 S-447_20210503| S-448_20200902 S-448_20210506
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER |LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-12585-1 410-38735-1 410-12585-1 410-38735-1 410-12585-1 410-38735-1 410-12585-1 410-39001-1 410-12585-1 410-38735-1 410-12585-1 410-12585-1 410-38735-1 410-12761-1 410-38315-1 410-12761-1 410-39001-1
Laboratory Sample ID 410-12585-3 410-38735-12 410-12585-4 410-38735-2 410-12585-5 410-38735-10 410-12585-6 410-39001-1 410-12585-7 410-38735-7 | 410-12585-9  410-12585-8 410-38735-4 410-12761-3 410-38315-4 410-12761-5 410-39001-6
Hydrostratigraphic Unit Units | MSC-PA unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined unconfined
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED ma/L niv 0.35 2.76 0.29 244 0.25 1.86 0.4 7.34 0.46 6.14 - 0.41 5.94 0.42 7.72 0.42 0.58
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV niv -194 -200 -163 -161 -148 -170 -163 -164 -194 -284 - -124 -153 -168 -182 -142 -134
pH, FIELD MEASURED S.U. niv 7.34 7.44 7.3 7.2 6.93 7.24 7 7.23 9.66 8.82 - 6.65 7.26 7.18 7.18 6.99 7.04
SPECIFIC CONDUCTANCE FIELD mS/cm niv 5.55 5.16 3.43 3.76 3.04 3.51 0.422 0.414 1.85 1.14 - 0.485 0.468 0.917 0.762 1.51 1.52
TEMPERATURE, FIELD MEASURED degc niv 17.2 16.29 17.03 14.93 16.23 14.47 16.22 14.84 16.8 14.47 - 16.01 13.88 19.01 15.88 18.13 12.76
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv - - - - - - - - - - - - - - - - -
TURBIDITY NTU niv 9.2 0 28.4 0 41.2 0 17.2 594 14 - 24.9 0 318 8 29.1 1.6
Volatile Organic Compounds

BENZENE ug/L 5 420 360 1,100 1,100 450 130 6.9 5.6 500 410 ND (5.0) ND (5.0) 12J 100 220 0.23J 35
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (5.0) 2.0J ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (1.0) ND (1.0)
ETHYLBENZENE ug/L 700 19 23 66 18 180 31 320 540 68 49 170 180 170 500 310 6.7 ND (1.0)
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 24 19J 17J 15J 1J 7.3J 67 50 28 22 54 59 49 26 15J 174 ND (5.0)
METHYL TERTIARY BUTYL ETHER ug/L 20 6.9 6.0 14 13 11 11 ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) 3.0 29
NAPHTHALENE ug/L 100 - - - - - - - - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (50) ND (50)
TOLUENE ug/L 1,000 120 120 62 21 250 7.3 110 150 130 100 59 66 81 950 450 0.47J ND (1.0)
1,2,4-TRIMETHYLBENZENE ug/L 62 41 22 140 34 430 190 28 24 20J 14 53J 584 ND (25) 150 120 1.7J ND (5.0)
1,3,5-TRIMETHYLBENZENE ug/L 1,200 28 17J 65 ND (25) 150 4.0J 30 25 12J 8.1J 8.7J 9.9J 3.3J 47 40 3.3J ND (5.0)
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 180 150 310 20J 1,000 18J 230 360 110 90 180 200 190 1,700 710 52J ND (6.0)
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ ug [ 0.05 ND (0.029) ND (0.028) | ND (0.029) ND (0.029) ND (0.029) ND (0.029) | ND(0.029) ND (0.029) | ND (0.029) ND (0.029) | ND(0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.028)
Semi-Volatile Organic Compounds

ANTHRACENE ua/L 66 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) 0.14J ND (0.52)
BENZO(A)ANTHRACENE ug/L 4.9 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) ND (0.50) ND (0.52)
BENZO(A)PYRENE ug/L 0.2 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) ND (0.50) ND (0.52)
BENZO(B)FLUORANTHENE ug/L 1.2 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) ND (0.50) ND (0.52)
BENZO(G,H,I)PERYLENE ug/L 0.26 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) ND (0.50) ND (0.52)
CHRYSENE ug/L 1.9 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) ND (0.50) ND (0.52)
FLUORENE g/l 1,900 ND (0.51) ND (0.53) ND (0.51) ND (0.52) 0.14J ND (0.51) 0.12J 0.16 J ND (0.50) ND (0.52) 0.29J 0.28J 0.22J ND (0.50) ND (0.51) ND (0.50) ND (0.52)
NAPHTHALENE ug/L 100 3.8 4.8 14 16 61 6.7 33 85 24 17 56 54 53 84 31 12 ND (0.52)
PHENANTHRENE ug/L 1,100 ND (0.51) ND (0.53) 0.12J ND (0.52) 0.14J ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) 0.26J ND (0.52)
PYRENE ug/L 130 ND (0.51) ND (0.53) ND (0.51) ND (0.52) ND (0.50) ND (0.51) ND (0.51) ND (0.52) ND (0.50) ND (0.52) ND (0.50) ND (0.50) ND (0.51) ND (0.50) ND (0.51) ND (0.50) ND (0.52)
Metals

LEAD, Dissolved | wor [ 5 ND (0.52) ND (0.52) | 0.16 J ND (0.52) ND (0.52) ND (0.52) | 0.25J ND (0.52) | 0.19J ND (0.52) | ND(0.52) ND (0.52) ND (0.52) 1.0 ND (0.52) ND (0.50) ND (0.52)
Petroleum Hydrocarbons

C4-C12 GRO [ wgt T nw - - | - - - - | - - | - - | - - - 11,000 - 3,000 -

See notes on last page.
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Table 2-6a

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)
Unconfined Aquifer

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Notes:
MSC-PA Pennsylvania Department of Environmental Protection
Medium-Specific Concentrations (MSCs) for Organic/Inorganic Regulated Substances in Groundwater - Used Aquifer, Non Residential, TDS < 2500
6.5 Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
ND (0.50)  Laboratory reporting limit was greater than the applicable standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.

niv No standard/guideline value
- Parameter not analyzed / not available
E Indicates compounds whose concentrations exceed the calibration range of the instrument.
H Sample was prepped or analyzed beyond the specified holding time.
HT Sample(s) received past/too close to holding time expiration
J Indicates an estimated value
SL Sample was collected below LNAPL
XQ Indeterminate qualifier, refer to source documents for further information.
mg/L Milligrams per liter
mV Millivolts
S.uU. Standard Units
mS/cm Millisiemens per centimeter
degc Degrees Celcius
NTU Nephelometric Turbidity Units
ug/L Micrograms per liter
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Table 2-6b

Groundwater Analytical Results Summary and Field Parameters Summary (2017 - 2021)

Lower Aquifer

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-38D2 $-39D S$-218D $-449
Sample Date 20-Jun-19 28-Oct-19 30-Apr-21 28-Jun-18 28-Jun-18 20-Jun-19 29-Oct-19 29-Oct-19 7-May-21 28-Jun-18 28-Jun-18 26-Jun-19 29-Oct-19 30-Apr-21 2-Sep-20 6-May-21
Sample ID S-38D2_20190620 S-38D2_20191028 | S-38D2_20210430 | S-39D_20180628 S-39D-HS_20180628 S-39D_20190620 S-39D_20191029 DUP-2_20191029 S-39D_20210507 | S-218D_20180628 S-218D-HS_20180628 S-218D_20190626 S-218D_20191029 S-218D_20210430| S-449_20200902 S-449_20210506
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER ESC ESC LANCASTER LANCASTER LANCASTER LANCASTER ESC ESC LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 2050556 2072152 410-38134-1 L1006118 L1006118 2050556 2072152 2072152 410-39177-1 L1006118 L1006118 2051366 2072152 410-38134-1 410-12761-1 410-39001-1
Laboratory Sample ID 1088323 1189910 410-38134-9 L1006118-07 L1006118-06 1088322 1189911 1189914 410-39177-10 L1006118-09 L1006118-08 1091964 1189912 410-38134-8 410-12761-6 410-39001-5
Hydrostratigraphic Unit Units | MSC-PA lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer
Field Parameters
DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0.55 0 5.25 0.3 - 0.57 0 - 0.46 0 - 0 0 1.51 0.6 6.15
OXIDATION REDUCTION POTENTIAL, FIELD MEAS| mV niv 9 -26 -37 -65 - -44 25 - -7 -34 - 9 15 -5 -152 -179
pH, FIELD MEASURED S.u. niv 6.07 6.25 6.37 6.54 - 6.43 6.11 - 6.48 6.46 - 6.46 6.34 6.87 713 7.6
SPECIFIC CONDUCTANCE FIELD mS/cm niv 0.587 0.558 0.597 1.05 - 1.02 1.24 - 1.31 0.694 - 0.762 0.743 0.805 0.818 0.986
TEMPERATURE, FIELD MEASURED degc niv 17.8 17.79 15.51 19.34 - 17.81 16.00 - 16.41 18.62 - 14.94 16.23 15.46 16.86 14.03
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv 0.376 0.357 - - - 0.671 0.794 - - - - 0.459 0.476 - - -
TURBIDITY NTU niv 0 284 290 62.3 - 0 0 - 0 50.2 - 5.5 0 0 490 50.1
Volatile Organic Compounds
BENZENE ug/L 5 ND (0.2) 1 ND (1.0) - - 02J ND (0.2) ND (0.2) 0.69J - - ND (0.2) ND (0.2) ND (1.0) 3,400 3,700
1,2-DIBROMOETHANE (EDB) ug/L 0.05 - - - - - - - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (2) ND (2) 1.3 - - ND (2) ND (2) ND (2) ND (1.0) - - ND (2) ND (2) ND (1.0) ND (10) ND (5.0)
ETHYLBENZENE ug/L 700 ND (0.2) ND (0.2) ND (1.0) - - ND (0.2) ND (0.2) ND (0.2) ND (1.0) - - ND (0.2) ND (0.2) ND (1.0) 43 30
ISOPROPYLBENZENE (CUMENE) ug/L 3,500 ND (0.3) ND (0.3) ND (5.0) - - ND (0.3) ND (0.3) ND (0.3) ND (5.0) - - ND (0.3) ND (0.3) ND (5.0) 32J 37
METHYL TERTIARY BUTYL ETHER ug/L 20 ND (0.2) ND (0.2) ND (1.0) 55.1 28.2 91 31 33 24 48.6 50.6 41 37 36 650 550
NAPHTHALENE ug/L 100 - - - - - - - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (10) 20J ND (50) ND (5.00) OE ND (5.00) OE ND (10) ND (10) ND (10) ND (50) ND (5.00) OE ND (5.00) OE ND (10) ND (10) ND (50) 3304 240J
TOLUENE ug/L 1,000 ND (0.2) 0.2J ND (1.0) - - ND (0.2) ND (0.2) ND (0.2) ND (1.0) - - ND (0.2) ND (0.2) ND (1.0) 180 200
1,2,4-TRIMETHYLBENZENE ug/L 62 ND (0.3) ND (0.3) ND (5.0) - - ND (0.3) ND (0.3) ND (0.3) ND (5.0) - - ND (0.3) ND (0.3) ND (5.0) 124 9.4
1,3,5-TRIMETHYLBENZENE ug/L 1,200 ND (0.3) ND (0.3) ND (5.0) - - ND (0.3) ND (0.3) ND (0.3) ND (5.0) - - ND (0.3) ND (0.3) ND (5.0) 11J 1J
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 ND (0.5) ND (0.8) ND (6.0) - - ND (0.5) ND (0.8) ND (0.8) ND (6.0) - - ND (0.5) ND (0.8) ND (6.0) 130 130
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ wgll [ 005 [ ND(0.0094) ND (0.0094) ND (0.029) | - - ND (0.0094) ND (0.0094) ND (0.0094) ND (0.029) - - ND (0.0095) ND (0.0094) ND (0.029) ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds
ANTHRACENE ug/L 66 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) 0.19J ND (0.52)
BENZO(A)ANTHRACENE ug/L 4.9 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) ND (0.51) ND (0.52)
BENZO(A)PYRENE ug/L 0.2 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) ND (0.51) ND (0.52)
BENZO(B)FLUORANTHENE ug/L 1.2 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) ND (0.51) ND (0.52)
BENZO(G,H,)PERYLENE ug/L 0.26 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) ND (0.51) ND (0.52)
CHRYSENE ug/L 1.9 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) ND (0.51) ND (0.52)
FLUORENE ug/L 1,900 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) ND (0.51) ND (0.52)
NAPHTHALENE ug/L 100 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) 46 25
PHENANTHRENE ug/L 1,100 ND (0.1) ND (0.1) 0.17J - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) 0.49J ND (0.52)
PYRENE ug/L 130 ND (0.1) ND (0.1) ND (0.60) - - ND (0.1) ND (0.1) ND (0.1) ND (0.55) - - ND (0.1) ND (0.1) ND (0.54) 0.31J 0.15J
Metals
LEAD, Dissolved | wor | 5 | ND (1.1) 0.081J 0.18 J | - - ND (1.1) ND (0.071) ND (0.071) ND (0.52) - - ND (1.1) ND (0.071) ND (0.52) ND (0.50) ND (0.52)
Petroleum Hydrocarbons
>C12-C22 Hg/L n/v - - - - - - - - - - - - - - 1,000 -
>C22-C44 ug/L niv - - - - - - - - - - - - - - 350 -
C4-C12 GRO pg/L niv - - - - - - - - - - - - - - 13,000 -
Notes:
MSC-PA Pennsylvania Department of Environmental Protection
Medium-Specific Concentrations (MSCs) for Organic/Inorganic Regulated Substances in Groundwater - Used Aquifer, Non Residential, TDS < 2500
6.5 Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
ND (0.50) Laboratory reporting limit was greater than the applicable standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.
n/v No standard/guideline value
- Parameter not analyzed / not available
J Indicates an estimated value
OE The associated batch QC was outside the established quality control range for precision/accuracy.
mg/L Milligrams per liter
mV Millivolts
S.u. Standard Units
mS/cm Millisiemens per centimeter
degc Degrees Celcius
NTU Nephelometric Turbidity Units
g/l Micrograms per liter
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Table 2-6¢ - Groundwater Analytical Results Summary and Field Parameter Summary (2017 - 2021)
Select Lower Aquifer Wells Outside of Area of Interest 4
Former Philadelphia Refinery, a series of Evergreen Resources Group, LLC

Sample Location A-19D ARCO-1D FDR-DW-15

Sample Date 28-Jun-19 30-Oct-19 29-Apr-21 25-Jun-18 3-Jul-19 3-Jul-19 1-Nov-19 1-Nov-19 7-May-21 7-May-21 16-May-17 19-Jun-18 11-Dec-19
Sample ID A-19D_20190628 A-19D_20191030 A-19D_20210429 | ARCO_1D_20180625 ARCO-1D_20190703 DUP-6_20190703 ARCO-1D_20191101 DUP-3_20191101| ARCO-1D_20210507 | DUP-7_20210507 | FDR-DW-15_05-16-2017 FDR-DW-15 FDR-DW-15_20191211
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC ARCADIS U.S., INC UNKNOWN UNKNOWN
Laboratory LANCASTER LANCASTER LANCASTER ESC LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER UNKNOWN UNKNOWN UNKNOWN
Laboratory Work Order 2051366 2072376 410-37993-1 L1004864 2052178 2052178 2073111 2073111 410-39177-1 410-391771 20170731EZ EZ_DSCP_2018_GWS EZ_DSCP_2019Q4
Laboratory Sample ID 1091972 1190930 410-37993-7 L1004864-08 1095561 1095562 1194619 1194623 410-39177-2 410-39177-3 UNKNOWN UNKNOWN UNKNOWN
Hydrostratigraphic Unit Units | MSC-PA| lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer

Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L niv 0 0 0 0 2.06 - 0.00 - 2.19 - - - -
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mv niv -82 -94 -165 12 -17 - -85 - -42 - - - -

pH, FIELD MEASURED S.u. niv 6.01 6.45 6.98 6.41 5.89 - 6.15 - 6.61 - - - -
SPECIFIC CONDUCTANCE FIELD mSicm | niv 0.465 0.469 0.474 0.855 1.12 - 0.980 - 1.13 - - - -
TEMPERATURE, FIELD MEASURED deg ¢ niv 16.03 17.02 14.65 16.42 15.01 - 15.14 - 13.56 - - - -
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L niv 0.299 0.305 - - 0.723 - 0.623 - - - - - -
TURBIDITY NTU niv 6.9 0 3.9 80.9 161 - 0.2 - 25.7 - - - -
Volatile Organic Compounds

BENZENE Hg/L 5 ND (0.2) ND (0.2) 0.53J 276 3 3 200 190 150 170 ND (0.25) ND (0.25) ND (0.45)
1,2-DIBROMOETHANE (EDB) Hg/L 0.05 - - - - - - - - - - ND (0.0099) ND (0.01) ND (0.01)
1,2-DICHLOROETHANE (EDC) Hg/L 5 ND (2) ND (2) ND (1.0) ND (1.00) ND (2) ND (2) ND (2) ND (2) ND (1.0) ND (1.0) ND (0.5) ND (0.5) ND (0.75)
ETHYLBENZENE Hg/L 700 ND (0.2) ND (0.2) ND (1.0) ND (1.00) ND (0.2) ND (0.2) 0.2J 0.2J ND (1.0) ND (1.0) ND (0.5) ND (0.5) ND (0.75)
ISOPROPYLBENZENE (CUMENE) poll | 3,500 ND (0.3) ND (0.3) 0.31J 1.61 ND (0.3) ND (0.3) 1J 2J 0.76 J 0.89 J ND (0.5) ND (0.5) ND (0.75)
METHYL TERTIARY BUTYL ETHER Hg/L 20 20 58 44 30.4 66 66 61 64 84 74 0.72J 2 2
NAPHTHALENE Hg/L 100 - - - - - - - - - - ND (2) ND (2) ND (3)
TERT-BUTYL ALCOHOL Hg/L niv 330 560 590 - ND (10) ND (10) 134 124 ND (50) ND (50) ND (5) ND (7.5) ND (7.5)
TOLUENE pg/ll | 1,000 ND (0.2) ND (0.2) ND (1.0) 1.22 ND (0.2) ND (0.2) 0.7J 0.7J 0.62J 0.74J 12.1 ND (0.5) ND (0.75)
1,2,4-TRIMETHYLBENZENE Hg/L 62 ND (0.3) ND (0.3) ND (5.0) ND (1.00) ND (0.3) ND (0.3) ND (0.3) ND (0.3) ND (5.0) ND (5.0) ND (1) ND (1) ND (1.5)
1,3,5-TRIMETHYLBENZENE poll | 1,200 ND (0.3) ND (0.3) ND (5.0) ND (1.00) ND (0.3) ND (0.3) ND (0.3) ND (0.3) ND (5.0) ND (5.0) ND (0.5) ND (0.5) ND (1.5)
XYLENES, TOTAL (DIMETHYLBENZENE) pg/ll | 10,000 ND (0.5) ND (0.8) ND (6.0) ND (3.00) ND (0.5) ND (0.5) ND (0.8) 1J ND (6.0) ND (6.0) ND (0.5) ND (0.5) ND (0.75)

Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ wg T 005 | ND(0.0095) ND (0.0095) ND (0.030) | ND (0.0100) ND (0.0094) ND (0.0094) ND (0.0095) ND (0.0094) ND (0.029) ND (0.028) | - - -
Semi-Volatile Organic Compounds

ANTHRACENE Hg/L 66 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
BENZO(A)ANTHRACENE Hg/L 4.9 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
BENZO(A)PYRENE Hg/L 0.2 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
BENZO(B)FLUORANTHENE Hg/L 1.2 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
BENZO(G,H,|)PERYLENE Hg/L 0.26 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
CHRYSENE Hg/L 1.9 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
FLUORENE Hg/L 1,900 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
NAPHTHALENE Hg/L 100 ND (0.09) ND (0.1) ND (0.50) ND (0.250) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
PHENANTHRENE Hg/L 1,100 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
PYRENE pg/L 130 ND (0.09) ND (0.1) ND (0.50) ND (0.0500) ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.53) ND (0.51) - - -
Metals

LEAD, Dissolved | pg/L | 5 | ND (1.1) ND (0.071) ND (0.52) ND (2.00) ND (1.1) ND (1.1) 0.073J 0.095 JB ND (0.52) ND (0.52) ND (2) ND (2) ND (2)
LEAD, Total ug/L n/v - - - - - - - - - - - 268 179
Petroleum Hydrocarbons

ETHANOL [ wor [ v | - - - [ - - - - - - - I - ND (75) ND (50)

See notes on last page.
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Table 2-6¢ - Groundwater Analytical Results Summary and Field Parameter Summary (2017 - 2021)

Select Lower Aquifer Wells Outside of Area of Interest 4

Former Philadelphia Refinery, a series of Evergreen Resources Group, LLC

Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory

Laboratory Work Order
Laboratory Sample ID

16-May-17

NOVA-DW-14_05-16-2017

ARCADIS U.S,, INC
UNKNOWN
20170731EZ
UNKNOWN

NOVA-DW-14
19-Jun-18
NOVA-DW-14
UNKNOWN
UNKNOWN

EZ_DSCP_2018_GWS

UNKNOWN

11-Dec-19

NOVA-DW-14_20191211

UNKNOWN
UNKNOWN
EZ_DSCP_2019Q4
UNKNOWN

PH-DW-2
11-May-17 4-Dec-19
PH-DW-2_05-11-2017 PH-DW-2_20191204
ARCADIS U.S,, INC UNKNOWN
UNKNOWN UNKNOWN
20170731EZ EZ_DSCP_2019Q4
UNKNOWN UNKNOWN

10-May-17

PH-DW-3_05-10-2017

ARCADIS U.S., INC
UNKNOWN
20170731EZ
UNKNOWN

PH-DW-3
19-Jun-18
PH-DW-3
UNKNOWN
UNKNOWN

4-Dec-19
PH-DW-3_20191204
UNKNOWN
UNKNOWN

EZ_DSCP_2018_GWS EZ_DSCP_2019Q4

UNKNOWN

UNKNOWN

25-Sep-18
S$-13_20180925
STANTEC
LANCASTER
1991572
9822544

S$-13
31-Oct-18 19-Jun-19 28-Oct-19 26-Apr-21 26-Apr-21
$-13_20181031  S-13_20190619 S-13_20191028 S-13_20210426 DUP-3_20210426
STANTEC STANTEC STANTEC STANTEC STANTEC
LANCASTER | LANCASTER | LANCASTER @ LANCASTER LANCASTER
2004864 2050556 2072152 410-37461-1 410-37461-1
9879537 1088324 1189897 410-37461-1 410-37461-2

Hydrostratigraphic Unit Units | MSC-PA lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer | lower aquifer = lower aquifer = lower aquifer = lower aquifer lower aquifer
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L n/v - - - - - - - - 0 1.19 0 1.97 0.54 -
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV n/v - - - - - - - - 247 161 109 129 94 -

pH, FIELD MEASURED S.U. n/v - - - - - - - - 5.26 5.23 5.41 5.48 5.6 -
SPECIFIC CONDUCTANCE FIELD mS/cm n/v - - - - - - - - 0.402 0.501 0.433 0.488 0.509 -
TEMPERATURE, FIELD MEASURED degc n/v - - - - - - 15.58 15.95 13.82 16.16 13.01 -
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L n/v - - - - - - - - - - 0.282 - - -
TURBIDITY NTU n/v - - - - - - - - 59.4 0 14 0 269 -
Volatile Organic Compounds

BENZENE ug/L 5 ND (0.25) ND (0.25) ND (0.45) 311 ND (0.45) 8,370 6,990 2,580 ND (0.2) ND (0.2) ND (0.2) ND (0.2) 1.9 2.0
1,2-DIBROMOETHANE (EDB) ug/L 0.05 ND (0.0098) ND (0.01) ND (0.01) ND (0.01) ND (0.01) ND (0.0096) ND (0.01) ND (0.01) - - - - - -
1,2-DICHLOROETHANE (EDC) pg/L 5 ND (0.5) ND (0.5) ND (0.75) ND (0.5) ND (0.75) ND (10) ND (25) ND (0.75) - - ND (2) ND (2) ND (1.0) ND (1.0)
ETHYLBENZENE g/l 700 ND (0.5) ND (0.5) ND (0.75) ND (0.5) ND (0.75) 1424 20J 3.1 - - ND (0.2) ND (0.2) ND (1.0) ND (1.0)
ISOPROPYLBENZENE (CUMENE) g/l 3,500 ND (0.5) ND (0.5) ND (0.75) 1.3 ND (0.75) 14 J ND (25) 3.4 - - ND (0.3) ND (0.3) ND (5.0) ND (5.0)
METHYL TERTIARY BUTYL ETHER pg/L 20 0.7J 1 0.65J 13.5 ND (0.75) 33.9 26.5J 14.4 240 120 400 220 180 200
NAPHTHALENE g/l 100 ND (2) ND (2) ND (3) ND (2) ND (3) ND (40) ND (100) ND (3) - - - - - -
TERT-BUTYL ALCOHOL g/l niv ND (5) ND (7.5) ND (7.5) 27 ND (7.5) 637 ND (380) 97.7 1,500 E 1,100 1,200 E 990 1,200 E 1,300 E
TOLUENE g/l 1,000 3.4 ND (0.5) ND (0.75) 15 ND (0.75) 44.4 43.7J 9.4 - - ND (0.2) ND (0.2) ND (1.0) 0.22J
1,2,4-TRIMETHYLBENZENE g/l 62 ND (1) ND (1) ND (1.5) ND (1) ND (1.5) ND (20) ND (50) ND (1.5) - - ND (0.3) ND (0.3) ND (5.0) ND (5.0)
1,3,5-TRIMETHYLBENZENE pg/L 1,200 ND (0.5) ND (0.5) ND (1.5) ND (0.5) ND (1.5) ND (10) ND (25) ND (1.5) - - ND (0.3) ND (0.3) ND (5.0) ND (5.0)
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 10,000 ND (0.5) ND (0.5) ND (0.75) 0.97 J ND (0.75) 57.2 60.4 10.8 - - ND (0.5) ND (0.8) ND (6.0) ND (6.0)
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ wolt T 005 ] - - - - - - - - - - ND (0.0094) | ND (0.0094) XQ| ND (0.030) ND (0.029)
Semi-Volatile Organic Compounds

ANTHRACENE g/l 66 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
BENZO(A)ANTHRACENE g/l 49 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
BENZO(A)PYRENE pg/L 0.2 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
BENZO(B)FLUORANTHENE g/l 1.2 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
BENZO(G,H,|)PERYLENE pg/L 0.26 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
CHRYSENE g/l 1.9 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
FLUORENE g/l 1,900 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
NAPHTHALENE g/l 100 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
PHENANTHRENE g/l 1,100 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
PYRENE g/l 130 - - - - - - - - - - ND (0.1) ND (0.1) ND (0.58) ND (0.52)
Metals

LEAD, Dissolved | pg/L | 5 | ND (2) ND (2) ND (2) ND ND (2) ND (2) ND (2) ND (2) - - ND (1.1) 0.57 0.15J 0.088 J
LEAD, Total ug/L n/v - 0.67 J 0.64 J - - - 1.1J - - - - - - -
Petroleum Hydrocarbons

ETHANOL [ wor [ v | - ND (75) ND (50) [ - - - ND (75) - - - - - - -

See notes on last page.
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Table 2-6¢ - Groundwater Analytical Results Summary and Field Parameter Summary (2017 - 2021)
Select Lower Aquifer Wells Outside of Area of Interest 4

Former Philadelphia Refinery, a series of Evergreen Resources Group, LLC

Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory

Laboratory Work Order
Laboratory Sample ID

S-22
9-Jul-19 18-Nov-19
$-22_20190709  S-22_20191118
STANTEC STANTEC
LANCASTER | LANCASTER
2052789 2075960
1097911 1208190

$-284D
26-Feb-19 19-Jun-19 28-Oct-19 1-Sep-20 23-Apr-21
S-284D_20190226 | S-284D_20190619 S-284D_20191028 S-284D_20200901 S-284D_20210423
STANTEC STANTEC STANTEC STANTEC STANTEC
LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
2031387 2050556 2072152 410-12818-1 410-37313-1
9995293 1088325 1189898 410-12818-2 410-37313-4

$-399
19-Jun-18 17-Jun-19 28-Oct-19 29-Apr-21
$-399_20180619 S-399_20190617 S-399_20191028 S-399_20210429
STANTEC STANTEC STANTEC STANTEC
ESC LANCASTER LANCASTER LANCASTER
11003320 2049839 2072152 410-37993-1
L1003320-04 1084927 1189909 410-37993-11

Hydrostratigraphic Unit Units | MSC-PA| lower aquifer | lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer lower aquifer
Field Parameters

DISSOLVED OXYGEN, FIELD MEASURED mg/L n/v 0.71 0.00 2.26 0 2.30 0.87 0 0.16 0.69 0 2.24
OXIDATION REDUCTION POTENTIAL, FIELD MEASURED mV n/v 141 73 -45 13 -44 - 58 -55 -113 -37 -27
pH, FIELD MEASURED S.U. n/v 6.42 6.48 12.58 6.39 8.24 8.9 5.51 6.85 6.54 6.85 6.95
SPECIFIC CONDUCTANCE FIELD mS/cm n/v 0.245 0.332 2.41 1.16 1.32 0.735 1.16 0.462 0.598 0.612 0.612
TEMPERATURE, FIELD MEASURED deg c n/v 20.34 11.29 11.89 15.33 17.99 21.62 16.48 20.08 19.94 18.59 16.48
TOTAL DISSOLVED SOLIDS, FIELD MEASURED mg/L n/v 0.159 0.216 - 0.749 - - - - 0.383 0.398 -
TURBIDITY NTU n/v 13.2 0.0 64.3 20.3 0 0 18.7 112 248 0 168
Volatile Organic Compounds

BENZENE ug/L 5 ND (0.2) ND (0.2) 0.3J ND (0.2) 0.3J ND (1.0) 10 ND (1.00) 0.4J 0.4J 6.4
1,2-DIBROMOETHANE (EDB) pg/L 0.05 - - ND (0.3) - - ND (1.0) - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 5 ND (2) ND (2) ND (2) ND (2) ND (2) ND (1.0) ND (1.0) ND (1.00) ND (2) ND (2) ND (1.0)
ETHYLBENZENE g/l 700 ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (1.0) 0.55J ND (1.00) ND (0.2) ND (0.2) 0.83J
ISOPROPYLBENZENE (CUMENE) g/l 3,500 ND (0.3) ND (0.3) ND (0.3) ND (0.3) ND (0.3) ND (5.0) ND (5.0) ND (1.00) 0.6J 0.9J 0.23J
METHYL TERTIARY BUTYL ETHER ug/L 20 ND (0.2) ND (0.2) ND (0.2) 0.6J ND (0.2) ND (1.0) 13 22.9 19 22 6.9
NAPHTHALENE pg/L 100 - - - - - - - - - - -
TERT-BUTYL ALCOHOL g/l niv ND (10) ND (10) - ND (10) ND (10) - ND (50) 2,620 1,600 2,200 E 600
TOLUENE g/l 1,000 ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (0.2) ND (1.0) 4.2 ND (1.00) 0.2J 0.3J 3.4
1,2,4-TRIMETHYLBENZENE g/l 62 ND (0.3) ND (0.3) - ND (0.3) ND (0.3) - 1.1J ND (1.00) ND (0.3) ND (0.3) ND (5.0)
1,3,5-TRIMETHYLBENZENE g/l 1,200 ND (0.3) ND (0.3) - ND (0.3) 1J - 0.43J ND (1.00) ND (0.3) ND (0.3) 0.31J
XYLENES, TOTAL (DIMETHYLBENZENE) pg/L | 10,000 ND (0.5) ND (0.8) ND (0.5) ND (0.5) ND (0.8) ND (6.0) 6.0 ND (3.00) ND (0.5) ND (0.8) 4.7J
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ pg/t T 0.05 ]| ND(0.0095) ND (0.0094) | - ND (0.0095) ND (0.0094) XQ - ND (0.029) ND (0.0100) ND (0.0095) ND (0.0094) ND (0.029)
Semi-Volatile Organic Compounds

ANTHRACENE g/l 66 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) 0.0654 ND (0.09) 0.1J ND (0.52)
BENZO(A)ANTHRACENE g/l 49 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) ND (0.0500) ND (0.09) ND (0.1) ND (0.52)
BENZO(A)PYRENE pg/L 0.2 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) ND (0.0500) ND (0.09) ND (0.1) ND (0.52)
BENZO(B)FLUORANTHENE g/l 1.2 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) ND (0.0500) ND (0.09) ND (0.1) ND (0.52)
BENZO(G,H,l)PERYLENE pg/L 0.26 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) ND (0.0500) ND (0.09) ND (0.1) ND (0.52)
CHRYSENE g/l 1.9 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) ND (0.0500) ND (0.09) ND (0.1) ND (0.52)
FLUORENE g/l 1,900 ND (0.1) ND (0.1) - ND (0.1) 1 - ND (0.57) 0.119 ND (0.09) ND (0.1) ND (0.52)
NAPHTHALENE g/l 100 ND (0.1) ND (0.1) - ND (0.1) 2 - 0.22J ND (0.250) ND (0.09) ND (0.1) 0.60
PHENANTHRENE g/l 1,100 ND (0.1) ND (0.1) - ND (0.1) 2 - ND (0.57) 0.234 0.1J 0.6 ND (0.52)
PYRENE g/l 130 ND (0.1) ND (0.1) - ND (0.1) ND (0.1) - ND (0.57) ND (0.0500) ND (0.09) ND (0.1) ND (0.52)
Metals

LEAD, Dissolved | pg/L | 5 | ND (1.1) 0.28 J - ND (1.1) ND (0.071) - ND (0.52) ND (2.00) ND (1.1) ND (0.071) ND (0.52)
LEAD, Total ug/L n/v - - - - - - - - - - -
Petroleum Hydrocarbons

ETHANOL [ wot T v | - - | - - - N . . N . N

See notes on last page.
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Table 2-6¢ - Groundwater Analytical Results Summary and Field Parameter Summary (2017 - 2021)
Select Lower Aquifer Wells Outside of Area of Interest 4
Former Philadelphia Refinery, a series of Evergreen Resources Group, LLC

Notes:
MSC-PA  Pennsylvania Department of Environmental Protection (PADEP)
Medium-Specific Concentrations (MSCs) for Organic/Inorganic Regulated Substances in Groundwater - Used Aquifer, Non Residential, TDS < 2500
6.5 Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
ND (0.50) Laboratory reporting limit was greater than the applicable standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.

n/v No standard/guideline value.
- Parameter not analyzed / not available.
E Indicates compounds whose concentrations exceed the calibration range of the instrument.
J Indicates an estimated value

JB Indicates an estimated value and that analyte was found in associated method blank

XQ Indeterminate qualifier, refer to source documents for further information.

mg/L Milligrams per liter
mV Millivolts
S.u. Standard Units
mS/cm  Millisiemens per centimeter
degc Degrees Celcius
NTU Nephelometric Turbidity Units
ug/L Micrograms per liter

@ Stantec

Page 4 of 4



Table 2-7

Groundwater Analytical Results Summary — General Chemistry
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Sample Location AOI4-BH-20-01 AOI4-BH-20-02 AOI4-BH-20-03 AOI4-BH-20-04

Sample Date 5-Aug-20 7-Aug-20 3-Aug-20 28-Jul-20 28-Jul-20 29-Jul-20 29-Jul-20 30-Jul-20 30-Jul-20 30-Jun-20 30-Jun-20
Sample ID CD-01-W-18-20200805 CD-01-W-41.5-20200807 CD-02-25-20200803 CD-3-W-25.0-20200728 CD-3-W-25.0-20200728 CD-3-W-46.0-20200729 CD-3-W-46.0-20200729 CD-3-W-82.0-20200730 CD-3-W-82.0-20200730 CD-6B-W-45.0-20200630 CD-6B-W-45.0-20200630
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER TAED LANCASTER TAED LANCASTER TAED LANCASTER TAED
Laboratory Work Order 410-9875-1 410-10068-1 410-9564-1 410-8907-1 410-8907-1 410-9021-1 410-9021-1 410-9160-1 410-9160-1 410-6241-1 410-6241-1
Laboratory Sample ID Units 410-9875-1 410-10068-1 410-9564-1 410-8907-1 410-8907-1 410-9021-1 410-9021-1 410-9160-1 410-9160-1 410-6241-1 410-6241-1
General Chemistry

ALKALINITY TO pH 4.5 pg/L 640,000 280,000 94,000 100,000 - 300,000 - 190,000 - 240,000 -
CHLORIDE (AS CL) pg/L 27,000 760,000 79,000 - 65,000 - 600,000 - 46,000 - 1,300,000
ETHANE pg/L ND (5.0) 27J 1.9J 2.0J - 29J - 25J - 1.1J -
ETHENE pg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) - ND (5.0) - ND (5.0) - ND (5.0) -
METHANE pg/L 16,000 8,200 300 7,100 - 3,900 - 12,000 - 5,600 -
NITROGEN, AMMONIA (AS N) pg/L 720J 1,000 J ND (1,900) ND (1,100) - 1,300 J - 700J - 1,400 -
NITROGEN, NITRATE (AS N) pg/L ND (500) ND (500) ND (2,000) H ND (500) - ND (500) - ND (500) - ND (500) H -
SULFATE (AS SO4) pg/L 2,300 J 7,800 41,000 - 44,000 - 13,000 - 31,000 - 9,300
SULFIDE pg/L ND (300) ND (300) ND (300) ND (300) - ND (300) - ND (300) - ND (300) -
TOTAL CARBON pg/L - - - - - - - - - - -
TOTAL INORGANIC CARBON pg/L - - - - - - - - - - -
TOTAL KJELDAHL NITROGEN pg/L - - - - - - - - - - -
TOTAL ORGANIC CARBON ug/L - - - - - - - - - - -

See notes on last page.
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Table 2-7

Groundwater Analytical Results Summary — General Chemistry

Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Sample Location

RW-701

RW-703

RW-708

RW-715 S-38 S-38D2 S-39D S-218D S-223 S-368
Sample Date 10-May-21 10-May-21 3-May-21 4-May-21 3-May-21 3-May-21 30-Apr-21 7-May-21 30-Apr-21 4-May-21 19-May-21
Sample ID RW-701_20210510 RW-703_20210510 RW-708_20210503 RW-715_20210504 S-38_20210503 DUP-5_20210503 S-38D2_20210430 S-39D_20210507 S-218D_20210430 $-223_20210504 S-368_SL_20210519
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-39343-1 410-39343-1 410-38315-1 410-38512-1 410-38315-1 410-38315-1 410-38134-1 410-39177-1 410-38134-1 410-38512-1 410-40660-1
Laboratory Sample ID Units 410-39343-5 410-39343-4 410-38315-7 410-38512-1 410-38315-1 410-38315-2 410-38134-9 410-39177-10 410-38134-8 410-38512-3 410-40660-2
General Chemistry
ALKALINITY TO pH 4.5 ug/L 210,000 270,000 190,000 250,000 130,000 140,000 240,000 310,000 300,000 310,000 190,000 SL
CHLORIDE (AS CL) ug/L - - - - - - - - - - -
ETHANE pg/L ND (5.0) 1.0J ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) SL
ETHENE pg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) SL
METHANE pg/L 3,900 15,000 8,000 3,200 670 850 220 38 27 17,000 15,000 SL
NITROGEN, AMMONIA (AS N) ug/L - - - - - - - - - - -
NITROGEN, NITRATE (AS N) ug/L - - - - - - - - - - -
SULFATE (AS S04) pg/L ND (5,000) ND (5,000) ND (5,000) 12,000 17,000 17,000 32,000 290,000 22,000 ND (5,000) 1,500 J SL
SULFIDE ug/L - - - - - - - - - - -
TOTAL CARBON pg/L 44,000 87,000 39,000 65,000 44,000 38,000 51,000 87,000 72,000 98,000 55,000 B SL
TOTAL INORGANIC CARBON ug/L 40,000 64,000 35,000 63,000 42,000 36,000 49,000 75,000 67,000 91,000 50,000 SL
TOTAL KJELDAHL NITROGEN ug/L 950 J 4,300 2,000 580 J 550 J 760 J 1,500 12,000 1,400 740 J 730J SL
TOTAL ORGANIC CARBON pg/L 3,900 23,000 4,500 1,900 1,700 1,600 1,800 12,000 5,100 6,800 5,400 SL

See notes on last page.
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Table 2-7

Groundwater Analytical Results Summary — General Chemistry

Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Sample Location $-369 S-374 $-375 S-376 S-378 S-440 $-440_CD S-441
Sample Date 10-May-21 10-May-21 4-May-21 4-May-21 12-May-21 6-May-21 12-May-21 16-Jun-20 17-Jun-20 5-May-21
Sample ID $-369_20210510 DUP-8_20210510 S-374_20210504 $-375_20210504 S-376_SL_20210512 $-378_20210506 $-440_20210512 CD-15-W-25.0-20200616 CD-15-W-40.0-20200617 S-441_20210505
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-39343-1 410-39343-1 410-38512-1 410-38512-1 410-39710-1 410-39001-1 410-39710-1 410-4783-1 410-4783-1 410-38735-1
Laboratory Sample ID Units 410-39343-1 410-39343-2 410-38512-6 410-38512-10 410-39710-4 410-39001-8 410-39710-1 410-4783-3 410-4783-4 410-38735-12
General Chemistry

ALKALINITY TO pH 4.5 Hg/L 280,000 280,000 140,000 120,000 420,000 SL 390,000 47,000 84,000 130,000 270,000
CHLORIDE (AS CL) Hg/L - - - - - - - 7,400 9,900 -
ETHANE Hg/L ND (5.0) ND (5.0) 3.4J 2.0J 1.8JSL 1.3J ND (5.0) ND (5.0) ND (5.0) ND (5.0)
ETHENE Hg/L ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) SL ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
METHANE Hg/L 23,000 21,000 24,000 19,000 16,000 SL 24,000 5.4 6.5 47 16,000
NITROGEN, AMMONIA (AS N) Hg/L - - - - - - - 830J 870J -
NITROGEN, NITRATE (AS N) Hg/L - - - - - - - ND (500) H ND (500) -
SULFATE (AS SO4) Hg/L ND (5,000) ND (5,000) 2,000 J ND (5,000) 16,000 SL ND (5,000) 9,100 3,300 J 5,500 ND (5,000)
SULFIDE pg/L - - - - - - - ND (300) ND (300) -
TOTAL CARBON pg/L 91,000 83,000 61,000 55,000 110,000 SL 97,000 23,000 - - 63,000
TOTAL INORGANIC CARBON Hg/L 78,000 70,000 55,000 46,000 100,000 SL 85,000 22,000 - - 54,000
TOTAL KJELDAHL NITROGEN Hg/L 1,600 1,600 530J ND (1,000) ND (1,000) SL 1,400 ND (1,000) - - 630 J
TOTAL ORGANIC CARBON pg/L 13,000 13,000 6,000 9,200 10,000 SL 12,000 970 J - - 8,800

See notes on last page.
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Table 2-7

Groundwater Analytical Results Summary — General Chemistry

Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Sample Location S-441_CD S-442 S$-442_CD S-443
Sample Date 22-Jul-20 22-Jul-20 23-Jul-20 23-Jul-20 5-May-21 14-Jul-20 14-Jul-20 15-Jul-20 15-Jul-20 5-May-21
Sample ID CD-6A-W-19.0-20200722 CD-6A-W-19.0-20200722 CD-6A-W-44.0-20200723 CD-6A-W-44.0-20200723 S-442_20210505 CD-5-W-20.0-202007 CD-5-W-20.0-202007 CD-5-W-44.0-20200715 CD-5-W-44.0-20200715 S-443_20210505
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER TAED LANCASTER TAED LANCASTER LANCASTER TAED LANCASTER TAED LANCASTER
Laboratory Work Order 410-8574-1 410-8574-1 410-8574-1 410-8574-1 410-38735-1 410-7802-1 410-7802-1 410-7956-1 410-7956-1 410-38735-1
Laboratory Sample ID Units 410-8574-1 410-8574-1 410-8574-2 410-8574-2 410-38735-2 410-7802-1 410-7802-1 410-7956-1 410-7956-1 410-38735-10
General Chemistry

ALKALINITY TO pH 4.5 pg/L 410,000 - 170,000 - 640,000 95,000 - 480,000 - 430,000
CHLORIDE (AS CL) pg/L - 61,000 - 1,000,000 - - 13,000 - 430,000 -
ETHANE pg/L 1.9J - ND (5.0) - 2.0J 1.8J - 1.3J - 1.3J
ETHENE pg/L ND (5.0) - ND (5.0) - ND (5.0) ND (5.0) - ND (5.0) - ND (5.0)
METHANE pg/L 5,300 - 5,600 - 8,300 5,500 - 3,800 - 7,400
NITROGEN, AMMONIA (AS N) pg/L 780 J - 870 J - - ND (1,500) - ND (1,500) - -
NITROGEN, NITRATE (AS N) pg/L 510 - 56 J - - 510 - 640 - -
SULFATE (AS SO4) pg/L - 75,000 - 26,000 4,400 J - 74,000 - 88,000 3,500 J
SULFIDE pg/L ND (300) - ND (300) - - ND (300) - ND (300) - -
TOTAL CARBON pg/L - - - - 140,000 - - - - 88,000
TOTAL INORGANIC CARBON pg/L - - - - 130,000 - - - - 79,000
TOTAL KJELDAHL NITROGEN pg/L - - - - 590 J - - - - 590 J
TOTAL ORGANIC CARBON ug/L - - - - 8,900 - - - - 8,900

See notes on last page.
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Table 2-7

Groundwater Analytical Results Summary — General Chemistry

Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Sample Location S-443_CD S-444 S-444_CD S-445 S-445_CD S-446
Sample Date 20-Jul-20 20-Jul-20 21-Jul-20 21-Jul-20 6-May-21 9-Jul-20 9-Jul-20 5-May-21 7-Jul-20 5-May-21
Sample ID CD-6C-W-19.0-20200720 CD-6C-W-19.0-20200720 CD-6C-W-40.0-20200721 CD-6C-W-40.0-20200721 S-444_20210506 CD-13A-W-39.0-20200709 CD-13A-W-39.0-20200709 S-445_20210505 CD-13B-W-40.0-20200707 S-446_20210505
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER TAED LANCASTER TAED LANCASTER LANCASTER TAED LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-8309-1 410-8309-1 410-8309-1 410-8309-1 410-39001-1 410-7163-1 410-7163-1 410-38735-1 410-6786-1 410-38735-1
Laboratory Sample ID Units 410-8309-1 410-8309-1 410-8309-2 410-8309-2 410-39001-1 410-7163-2 410-7163-2 410-38735-7 410-6786-1 410-38735-4
General Chemistry

ALKALINITY TO pH 4.5 pg/L 310,000 - 390,000 - 170,000 150,000 - 460,000 880,000 200,000
CHLORIDE (AS CL) pg/L - 260,000 - 800,000 - - 11,000 - 88,000 -
ETHANE pg/L 1.0J - 2.0J - 2.0J 1.3J - 1.9J 1.6J 24
ETHENE pg/L ND (5.0) - ND (5.0) - ND (5.0) ND (5.0) - ND (5.0) ND (5.0) ND (5.0)
METHANE pg/L 15,000 - 7,200 - 24,000 22,000 - 3,300 2,100 E 16,000
NITROGEN, AMMONIA (AS N) pg/L ND (1,500) - ND (1,500) - - 570J - - 2,500 -
NITROGEN, NITRATE (AS N) pg/L 270J - ND (500) - - - 170 H - ND (500) -
SULFATE (AS SO4) pg/L - 32,000 - 23,000 ND (5,000) - 30,000 3,500 J 44,000 J 3,100 J
SULFIDE pg/L ND (300) - ND (300) - - ND (300) - - ND (300) -
TOTAL CARBON pg/L - - - - 42,000 - - 190,000 - 49,000
TOTAL INORGANIC CARBON pg/L - - - - 40,000 - - 180,000 - 47,000
TOTAL KJELDAHL NITROGEN pg/L - - - - 580 J - - 15,000 - ND (1,000)
TOTAL ORGANIC CARBON ug/L - - - - 2,400 - - 9,800 - 2,300

See notes on last page.
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Table 2-7

Groundwater Analytical Results Summary — General Chemistry
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Sample Location S$-446_CD S-447 S-447_CD S-448 S-448_CD S-449

Sample Date 18-Jun-20 19-Jun-20 3-May-21 23-Jun-20 23-Jun-20 24-Jun-20 6-May-21 11-Aug-20 2-Sep-20 6-May-21
Sample ID CD-12-W-25.0-20200618 CD-12-W-45.0-20200619 S$-447_20210503 CD-10-W-38.0-20200623 CD-10-W-38.0-20200623 CD-10-W-45.0-20200624 S-448_20210506 CD-14-W-23.0-20200811 S$-449_20200902 S-449_20210506
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER TAED LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-4913-1 410-5078-1 410-38315-1 410-5534-1 410-5534-1 410-5704-1 410-39001-1 410-10488-1 410-12761-1 410-39001-1
Laboratory Sample ID Units 410-4913-2 410-5078-1 410-38315-4 410-5534-3 410-5534-3 410-5704-1 410-39001-6 410-10488-1 410-12761-6 410-39001-5
General Chemistry

ALKALINITY TO pH 4.5 pg/L 140,000 160,000 240,000 160,000 - 160,000 630,000 710,000 180,000 180,000
CHLORIDE (AS CL) pg/L 7,300 17,000 - - 19,000 32,000 E - 54,000 140,000 J -
ETHANE pg/L ND (5.0) 2.0J 6.2 7.4 - 6.3 ND (5.0) ND (5.0) 6.6 7.0
ETHENE pg/L ND (5.0) ND (5.0) 1.3J ND (5.0) - ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
METHANE pg/L 1,500 11,000 15,000 7,300 H - 19,000 250 19,000 24,000 21,000
NITROGEN, AMMONIA (AS N) pg/L ND (1,100) ND (1,100) - 950 J - 780J - 1,600 J 690 J -
NITROGEN, NITRATE (AS N) pg/L ND (500) 880 H - - 90JH ND (500) H - ND (500) ND (500) -
SULFATE (AS SO4) pg/L 8,000 65,000 ND (5,000) - 8,900 12,000 140,000 21,000 12,000 ND (5,000)
SULFIDE pg/L ND (30,000) ND (300) - ND (300) - ND (300) - ND (300) ND (300) -
TOTAL CARBON pg/L - - 78,000 - - - 120,000 - - 47,000
TOTAL INORGANIC CARBON pg/L - - 59,000 - - - 110,000 - - 39,000
TOTAL KJELDAHL NITROGEN pg/L - - 2,500 - - - 770J - - 600 J
TOTAL ORGANIC CARBON ug/L - - 19,000 - - - 10,000 - - 7,900

See notes on last page.
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Table 2-7

Groundwater Analytical Results Summary — General Chemistry

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a Series of Evergreen Resources Group, LLC

Notes:

ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.

B
E
H
J
SL

Mg/l
TAED

Parameter not analyzed / not available

Indicates the analyte is detected in the associated blank as well as in the sample.
Indicates compounds whose concentrations exceed the calibration range of the instrument.
Sample was prepped or analyzed beyond the specified holding time.

Indicates an estimated value.

Sample was collected below LNAPL.

Micrograms per liter

Eurofins TestAmerica

@ Stantec
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Table 2-8

Groundwater Analytical Results Summary — Sucralose
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location RW-703 S-39D S-369 S-376 S-378 S-440 S-441 S-442 S-444 S-445 S-446 S-449
Sample Date 10-May-21 7-May-21 10-May-21 12-May-21 6-May-21 12-May-21 5-May-21 5-May-21 6-May-21 5-May-21 5-May-21 6-May-21
Sample ID RW-703_20210510 S$-39D_20210507 S$-369_20210510 S-376_SL_20210512 S$-378_20210506 S-440_20210512 S$-441_20210505 S-442_20210505 S-444_20210506 S-445_20210505 S-446_20210505 S-449_20210506
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory EARL EARL EARL EARL EARL EARL EARL EARL EARL EARL EARL EARL
Laboratory Work Order M2105C M2105C M2105C M2105C M2105C M2105C M2105C M2105C M2105C M2105C M2105C M2105C
Laboratory Sample ID Units W19471 W19469 W19470 W19478 W19460 W19475 W19455 W19449 W19456 W19452 W19450 W19459
SUCRALOSE | _ngil | 1,389 [ ND (145) [ ND (145) 59.4 ND (145) ND (145) | 55.4 363 29.3J 218 103 ND (145)
Notes:

ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.

J Indicates an estimated value

ng/L Nanograms per liter

EARL

Environmental Analysis Research Laboratory
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Table 2-9

Groundwater Analytical Results - Total Iron and Major lons
Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location AOI4-BH-20-01 AOI4-BH-20-02 AOI4-BH-20-03 AOI4-BH-20-04
Sample Date 5-Aug-20 7-Aug-20 3-Aug-20 28-Jul-20 29-Jul-20 30-Jul-20 30-Jun-20
Sample ID CD-01-W-18-20200805 CD-01-W-41.5-20200807 CD-02-25-20200803 CD-3-W-25.0-20200728 CD-3-W-46.0-20200729 CD-3-W-82.0-20200730 CD-6B-W-45.0-20200630
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-9875-1 410-10068-1 410-9564-1 410-8907-1 410-9021-1 410-9160-1 410-6241-1
Laboratory Sample ID Units 410-9875-1 410-10068-1 410-9564-1 410-8907-1 410-9021-1 410-9160-1 410-6241-1
Metals
CALCIUM pg/L 160,000 100,000 33,000 27,000 98,000 29,000 70,000
IRON pg/L 18,000 45,000 48,000 10,000 19,000 80,000 38,000
MAGNESIUM pg/L 47,000 53,000 19,000 12,000 48,000 16,000 43,000
POTASSIUM ug/L 15,000 19,000 13,000 4,800 9,200 7,700 9,900
SODIUM pa/L 46,000 380,000 50,000 49,000 330,000 72,000 820,000
See notes on last page.
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Table 2-9

Groundwater Analytical Results - Total Iron and Major lons

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S$-441_CD S-442_CD S$-443_CD
Sample Date 16-Jun-20 17-Jun-20 22-Jul-20 23-Jul-20 14-Jul-20 15-Jul-20 20-Jul-20 21-Jul-20
Sample ID CD-15-W-25.0-20200616 CD-15-W-40.0-20200617 CD-6A-W-19.0-20200722 CD-6A-W-44.0-20200723 CD-5-W-20.0-202007 CD-5-W-44.0-20200715 CD-6C-W-19.0-20200720 CD-6C-W-40.0-20200721
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-4783-1 410-4783-1 410-8574-1 410-8574-1 410-7802-1 410-7956-1 410-8309-1 410-8309-1
Laboratory Sample ID Units 410-4783-3 410-4783-4 410-8574-1 410-8574-2 410-7802-1 410-7956-1 410-8309-1 410-8309-2
Metals
CALCIUM pg/L 42,000 41,000 63,000 53,000 10,000 25,000 43,000 84,000
IRON pg/L 130,000 30,000 6,200 7,400 27,000 6,100 14,000 37,000
MAGNESIUM pg/L 32,000 21,000 31,000 39,000 3,600 18,000 25,000 35,000
POTASSIUM pg/L 7,600 5,000 5,900 10,000 4,600 6,300 B 7,800 8,400
SODIUM pa/L 40,000 99,000 120,000 900,000 55,000 490,000 110,000 500,000
See notes on last page.

@ Stantec

Page 2 of 3



Table 2-9

Groundwater Analytical Results - Total Iron and Major lons

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location

S-444_CD S$-445_CD S$-446_CD S$-447_CD S-448_CD S-449
Sample Date 9-Jul-20 7-Jul-20 18-Jun-20 19-Jun-20 23-Jun-20 24-Jun-20 11-Aug-20 2-Sep-20
Sample ID CD-13A-W-39.0-20200709 CD-13B-W-40.0-20200707 CD-12-W-25.0-20200618 CD-12-W-45.0-20200619 CD-10-W-38.0-20200623 CD-10-W-45.0-20200624 CD-14-W-23.0-20200811 S$-449_20200902
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-7163-1 410-6786-1 410-4913-1 410-5078-1 410-5534-1 410-5704-1 410-10488-1 410-12761-1
Laboratory Sample ID Units 410-7163-2 410-6786-1 410-4913-2 410-5078-1 410-5534-3 410-5704-1 410-10488-1 410-12761-6
Metals
CALCIUM pg/L 20,000 14,000 46,000 25,000 42,000 26,000 190,000 32,000
IRON pg/L 15,000 5,100 1,200,000 13,000 95,000 16,000 38,000 13,000
MAGNESIUM pg/L 16,000 15,000 72,000 12,000 20,000 16,000 68,000 22,000
POTASSIUM pg/L 2,600 8,200 18,000 3,100 B 4,200 2,800 15,000 5,000
SODIUM pa/L 27,000 B 410,000 12,000 54,000 19,000 33,000 76,000 81,000

Notes:

@ Stantec

pg/L Micrograms per liter

B Indicates the analyte is detected in the associated blank as well as in the sample.
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Table 2-10

Groundwater Analytical Results - Pesticides

Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S$-369 S-378 S$-440 S-441 S-442 S-444 S$-445 S-446 S-447 S-449
Sample Date 10-May-21 6-May-21 12-May-21 5-May-21 5-May-21 6-May-21 5-May-21 5-May-21 4-May-21 6-May-21
Sample ID S$-369_DDT_20210510 | S-378_DDT_20210506 | S-440_DDT_20210512 | S-441_DDT_20210505 | S-442_DDT_20210505 | S-444_DDT_20210506 | S-445_DDT_20210505 | S-446_DDT_20210505 | S-447_DDT_20210504 | S-449_DDT_20210506
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-39674-1 410-39021-1 410-39674-1 410-38814-1 410-38814-1 410-39021-1 410-38814-1 410-38814-1 410-38814-1 410-39021-1
Laboratory Sample ID Units | MSC-PA 410-39674-1 410-39021-4 410-39674-2 410-38814-8 410-38814-2 410-39021-1 410-38814-5 410-38814-3 410-38814-1 410-39021-3
Pesticides

P,P-DDD pg/L 14 ND (0.031) ND (0.15) B ND (0.030) 0.0085 J ND (0.031) ND (0.032) B ND (0.15) ND (0.031) ND (0.15) ND (0.15) B
P,P'-DDE pg/L 10 ND (0.031) ND (0.15) ND (0.030) ND (0.033) ND (0.031) ND (0.032) ND (0.15) ND (0.031) ND (0.15) ND (0.15)
P.P-DDT ug/L 55 ND (0.031) ND (0.15) ND (0.030) ND (0.033) ND (0.031) ND (0.032) ND (0.15) ND (0.031) ND (0.15) ND (0.15)
Notes:

MSC-PA  Pennsylvania Department of Environmental Protection - 2016
Medium-Specific Concentrations (MSCs) for Organic/Inorganic Regulated Substances in Groundwater - Used Aquifer, Non Residential, TDS < 2500

15.2 Measured concentration did not exceed the indicated standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.
B Indicates the analyte is detected in the associated laboratory blank.
J Indicates an estimated value.

ug/L Micrograms per liter

@ Stantec
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Table 2-11

Soil Sampling Analytical Results Summary
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location AOI4-BH-21-01 AOI4-BH-20-01 S-440 S-441 S-442 S-443 S-444

Sample Date 7-Apr-21 5-Aug-20 16-Jun-20 16-Jun-20 22-Jul-20 14-Jul-20 17-Jul-20 9-Jul-20 9-Jul-20
Sample ID AOI4-BH-21-01-0-2-20210407 CD-01-S-10-20200805 CD-15-S-5.0-20200616 CD-15-8-25.0-20200616 CD-6A-S-11.0-20200722 CD-5-5-20.0-20200714 CD-6C-S-9.0-20200717 CD-13A-S-39.0-20200709 CD-13A-S-50.0-20200709
Sample Depth 0-2ft 10 ft 5 ft 25 ft 11 ft 20 ft 9 ft 39 ft 50 ft
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order MSC-PA | MSC-PA | MSC-PA 410-35275-1 410-9875-1 410-4783-1 410-4783-1 410-8427-1 410-7618-1 410-8129-1 410-7163-1 410-7329-1
Laboratory Sample ID Units A B c 410-35275-11 410-9875-2 410-4783-1 410-4783-2 410-8427-1 410-7618-1 410-8129-1 410-7163-1 410-7329-1
Volatile Organic Compounds

BENZENE mg/kg | 290 330 0.5 - 0.0027 J ND (0.0069) ND (0.0053) ND (0.006) ND (0.65) ND (0.0076) 0.00061 J ND (0.0052)
1,2-DIBROMOETHANE (EDB) mg/kg 3.7 4.3 0.005 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) ND (0.65) ND (0.0076) ND (0.0049) ND (0.0052)
1,2-DICHLOROETHANE (EDC) mg/kg 86 98 0.5 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) ND (0.65) ND (0.0076) ND (0.0049) ND (0.0052)
ETHYLBENZENE mg/kg | 890 1,000 70 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) 11 ND (0.0076) 0.067 0.0024 J
ISOPROPYLBENZENE (CUMENE) mg/kg | 10,000 | 10,000 | 2,500 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) 11 ND (0.0076) 0.011 0.0034 J
METHYL TERTIARY BUTYL ETHER mg/kg | 8,600 | 9,900 2 - ND (0.0047) ND (0.0069) 0.0013J ND (0.006) ND (0.65) ND (0.0076) ND (0.0049) ND (0.0052)
NAPHTHALENE mg/kg | 760 | 190,000 25 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) - ND (0.0076) 0.022 ND (0.0052)
TERT-BUTYL ALCOHOL mg/kg niv niv niv - ND (0.093) - - ND (0.120) ND (13) H3 ND (0.15) ND (0.099) ND (0.100)
TOLUENE mg/kg | 10,000 | 10,000 100 - 0.0020 J ND (0.0069) ND (0.0053) ND (0.006) 0.91 ND (0.0076) 0.017 0.0074
1,2,4-TRIMETHYLBENZENE mg/kg | 560 640 35 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) 190° ND (0.0076) 0.0074 ND (0.0052)
1,3,5-TRIMETHYLBENZENE mg/kg | 10,000 | 10,000 210 - ND (0.0047) ND (0.0069) ND (0.0053) ND (0.006) 100 ND (0.0076) 0.0046 J 0.00097 J
XYLENES, TOTAL (DIMETHYLBENZENE) | mg/kg | 8,000 [ 9,100 | 1,000 - ND (0.0093) ND (0.014) ND (0.011) ND (0.012) 42 ND (0.015) 0.039 0.0053 J
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ mgkg [ 37 [ 43 T 0005 ] - - - - - - - - -
Semi-Volatile Organic Compounds

ANTHRACENE mg/kg | 190,000 | 190,000 [ 350 - 1.700 ND (0.020) ND (0.020) ND (0.022) 0.049 J ND (0.020) ND (0.019) ND (0.018)
BENZO(A)ANTHRACENE mg/kg | 130 | 190,000 [ 430 - 1.900 ND (0.020) ND (0.020) ND (0.022) ND (0.10) ND (0.020) ND (0.019) ND (0.018)
BENZO(A)PYRENE mg/kg 12 190,000 46 - 1.600 ND (0.020) ND (0.020) ND (0.022) ND (0.10) ND (0.020) ND (0.019) ND (0.018)
BENZO(B)FLUORANTHENE mg/kg 76 190,000 | 170 - 1.800 ND (0.020) ND (0.020) ND (0.022) ND (0.10) 0.0042 J ND (0.019) ND (0.018)
BENZO(G,H,l)PERYLENE mg/kg | 190,000 | 190,000 [ 180 - 0.850 ND (0.020) ND (0.020) ND (0.022) ND (0.10) ND (0.020) ND (0.019) ND (0.018)
CHRYSENE mg/kg | 760 | 190,000 [ 230 - 1.700 ND (0.020) ND (0.020) ND (0.022) 0.020 J 0.0047 J ND (0.019) ND (0.018)
FLUORENE mg/kg | 130,000 | 190,000 [ 3,800 - 1.200 ND (0.020) ND (0.020) ND (0.022) 0.19 ND (0.020) ND (0.019) ND (0.018)
NAPHTHALENE mg/kg | 760 | 190,000 25 - 0.060 ND (0.020) 0.011J ND (0.022) 6.6 ND (0.020) 0.075 ND (0.018)
PHENANTHRENE mg/kg | 190,000 | 190,000 [ 10,000 - 6.100 0.0045 J ND (0.020) 0.0079 J 0.28 0.0049 J ND (0.019) ND (0.018)
PYRENE mg/kg | 96,000 | 190,000 [ 2,200 - 3.700 0.0070 J ND (0.020) 0.0074 J ND (0.10) 0.0079 J ND (0.019) ND (0.018)
Metals

LEAD, Total [ mg/kg [ 1,000 [ 190,000] 450 | 250 22 19 5.0 11 2.9 9.1 0.82J ND (1.3)
Petroleum Hydrocarbons

>C12-C22 mg/kg niv niv niv - 43 ND (14) ND (15) ND (15) 630 ND (14) ND (14) ND (13)
>C22-C44 mg/kg niv niv niv - 110 ND (14) ND (15) ND (15) 24 ND (14) 11J ND (13)
C5-C12 GRO mg/kg niv niv niv - - - - - - - - -
C4-C12 GRO mg/kg niv niv niv - 0.560 ND (0.15) 0.099 J 0.810 7,000 ND (0.17) 4.1 0.89
TOTAL PETROLEUM HYDROCARBON mg/kg niv niv niv - - ND (14) ND (15) ND (0.25) 650 ND (0.24) 11 ND (0.22)

See notes on last page.
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Table 2-11

Soil Sampling Analytical Results Summary
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S-445 S-446 S-447

Sample Date 1-Jul-20 17-Jun-20 17-Jun-20 22-Jun-20 22-Jun-20 23-Jun-20 23-Jun-20
Sample ID CD-13B-S-3.0-20200701 CD-12-8-25.0-20200617 CD-12-8-25.0-20200617 CD-10-S-3.0-20200622 CD-10-S-3.0-20200622 CD-10-S-38.0-20200623 CD-10-S-38.0-20200623
Sample Depth 3t 25 ft 25 ft 3t 3t 38 ft 38 ft
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order MSC-PA | MSC-PA | MSC-PA 410-6389-1 410-14623-1 410-4913-1 410-14623-1 410-5534-1 410-14623-1 410-5534-1
Laboratory Sample ID Units A B c 410-6389-1 410-14623-7 410-4913-1 410-14623-8 410-5534-1 410-14623-9 410-5534-2
Volatile Organic Compounds

BENZENE mg/kg | 290 330 0.5 ND (0.0064) - ND (0.0051) - ND (0.910) - 0.140
1,2-DIBROMOETHANE (EDB) mg/kg 37 4.3 0.005 ND (0.0064) - - - ND (0.910) - ND (0.0047)
1,2-DICHLOROETHANE (EDC) mg/kg 86 98 0.5 ND (0.0064) - ND (0.0051) - ND (0.910) - ND (0.0047)
ETHYLBENZENE mg/kg | 890 1,000 70 ND (0.0064) - ND (0.0051) - ND (0.910) - 0.120
ISOPROPYLBENZENE (CUMENE) mg/kg | 10,000 | 10,000 | 2,500 ND (0.0064) - ND (0.0051) - ND (0.910) - 0.0098
METHYL TERTIARY BUTYL ETHER mg/kg | 8,600 | 9,900 2 ND (0.0064) - ND (0.0051) - ND (0.910) - ND (0.0047)
NAPHTHALENE mg/kg | 760 | 190,000 25 ND (0.0064) - ND (0.0051) - - - 0.042
TERT-BUTYL ALCOHOL mg/kg niv niv niv ND (0.130) - ND (0.100) - ND (18.000) - ND (0.094)
TOLUENE mg/kg | 10,000 | 10,000 100 ND (0.0064) - ND (0.0051) - 0.160 J - 0.100
1,2,4-TRIMETHYLBENZENE mg/kg | 560 640 35 ND (0.0064) - ND (0.0051) - ND (0.910) - 0.044
1,3,5-TRIMETHYLBENZENE mg/kg | 10,000 | 10,000 210 ND (0.0064) - ND (0.0051) - ND (0.910) - 0.017
XYLENES, TOTAL (DIMETHYLBENZENE) | mg/kg | 8,000 [ 9,100 | 1,000 ND (0.013) - ND (0.010) - ND (1.800) - 0.380
Volatile Organic Compounds (SW8011)

1,2-DIBROMOETHANE (EDB) [ mgkg [ 37 [ 43 T 0005 ] - - ND (0.00056) - - - -
Semi-Volatile Organic Compounds

ANTHRACENE mg/kg | 190,000 | 190,000 [ 350 ND (0.020) - ND (0.019) - 0.690 - ND (0.019)
BENZO(A)ANTHRACENE mg/kg | 130 | 190,000 [ 430 ND (0.020) - ND (0.019) - 1.100 - ND (0.019)
BENZO(A)PYRENE mg/kg 12 190,000 46 ND (0.020) - ND (0.019) - 1.900 - ND (0.019)
BENZO(B)FLUORANTHENE mg/kg 76 190,000 | 170 ND (0.020) - ND (0.019) - 1.100 - ND (0.019)
BENZO(G,H,l)PERYLENE mg/kg | 190,000 | 190,000 [ 180 ND (0.020) - ND (0.019) - 1.200 - ND (0.019)
CHRYSENE mg/kg | 760 | 190,000 [ 230 ND (0.020) - ND (0.019) - 1.400 - ND (0.019)
FLUORENE mg/kg | 130,000 | 190,000 [ 3,800 ND (0.020) - ND (0.019) - 0.300 - ND (0.019)
NAPHTHALENE mg/kg | 760 | 190,000 25 ND (0.020) - ND (0.019) - 2.500 - ND (0.019)
PHENANTHRENE mg/kg | 190,000 | 190,000 [ 10,000 ND (0.020) - ND (0.019) - 1.800 - ND (0.019)
PYRENE mg/kg | 96,000 | 190,000 [ 2,200 ND (0.020) - ND (0.019) - 1.100 - ND (0.019)
Metals

LEAD, Total [ mgikg [ 1,000 J 190,000] 450 ] 77 - 4.3 8.8 - 0.99J -
Petroleum Hydrocarbons

>C12-C22 mg/kg niv niv niv ND (14) - ND (14) - 110 - 13J
>C22-C44 mg/kg niv niv niv 21 - ND (14) - 78 - ND (14)
C5-C12 GRO mg/kg niv niv niv - 3.0HBH3 - - - - -
C4-C12 GRO mg/kg niv niv niv ND (0.14) B - 0.120 - 17.000 J H - 4.000 JH
TOTAL PETROLEUM HYDROCARBON mg/kg niv niv niv 21 - ND (14) - 190 - 13

See notes on last page.
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Table 2-11

Soil Sampling Analytical Results Summary

Area of Interest 4, Former Philadelphia Refinery

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Notes:
MSC-PA  Pennsylvania Department of Environmental Protection (PADEP) - Medium Specific Concentrations
A MSC for Organic/Inorganic Regulated Substances in Soil - Direct Contact - Non-Residential Surface Soil (0-2 ft)
MSC for Organic/Inorganic Regulated Substances in Soil - Direct Contact - Non-Residential Subsurface Soil (2-15 ft)
MSC for Organic/Inorganic Regulated Substances in Soil - Soil to Groundwater, Higher of the 100x the Groundwater MSC and the Generic Value (Unsaturated) - Non-Residential
190A Concentration exceeds standard A.

B
[

1903 Concentration exceeds standard B.
1900 Concentration exceeds standard C.

15.2 Measured concentration did not exceed the indicated standard.
ND (0.50) Laboratory reporting limit was greater than the applicable standard.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

niv No standard/guideline value
- Parameter not analyzed / not available
B Indicates the analyte is detected in the associated blank as well as in the sample.
H Sample was prepped or analyzed beyond the specified holding time.
H3 Sample was received and analyzed past holding time.
J Indicates an estimated value.
mg/kg milligrams per kilogram
ft feet

@ Stantec
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Table 2-12

Air Analytical Results Summary
Area of Interest 4, Former Philadelphia Refinery
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location AOI4-AA-17-01 AOI4-Al-17-01
Sample Date 9-Mar-17 9-Mar-17
Sample ID AOI4-AA-17-01 AOI4-Al-17-01
Sampling Company GHD GHD
Laboratory PACE PACE
Laboratory Work Order A B Cc D E F G H 10381907 10381907
Laboratory Sample ID Units | EPA-RSL | SVIA-NR SHS| SVIA-NR SSS|USEPA-AIR| PADEP| OSHA PEL|NIOSH REL| ACGIH TLV| 10381907018 10381907017
Volatile Organic Compounds
BENZENE pg/m3 13 16 1.6 29 259 | 3,190 319 1,600 24° 3.0%
1,2-DIBROMOETHANE (EDB) ug/m3 0.20 0.20 0.02 niv n/v 153,800 346 niv ND (6.1) ND (6.1)
1,2-DICHLOROETHANE (EDC) ug/m3 3.1 4.7 0.47 0.2 0.16 202,500 4,000 40,000 ND (0.64) ND (0.64)
ETHYLBENZENE yg/m3 49 49 4.9 17 0.68 435,000 435,000 87,000 ND (3.4) ME
ISOPROPYLBENZENE (CUMENE) ug/m3 180 1,800 180 niv 11.2 245,000 245,000 246,000 ND (3.9) ND (3.9)
METHYL TERTIARY BUTYL ETHER ug/m3 470 470 47 72 n/v n/v niv 180,000 ND (5.7) ND (5.7)
NAPHTHALENE pg/m3 1.3 3.6 0.36 4.8* niv 50,000 50,000 52,000 0.63J° 0.97J°
TOLUENE ug/m3 | 2,200 22,000 2,200 144 4.52 754,000 375,000 75,000 3.1 3.6
1,2,4-TRIMETHYLBENZENE yg/m3 26 31 3.1 19 1.12 n/v 125,000 123,000 Z,L]E MCE
1,3,5-TRIMETHYLBENZENE ug/m3 26 31 3.1 6.5 0.38 n/v 125,000 123,000 ND (3.9) ND (3.9)
M, P-XYLENES ug/m3 44 n/v n/v 63.5 n/v 435,000 435,000 434,000 54J 6.2J
O-XYLENE (1,2-DIMETHYLBENZENE) ug/m3 44 n/v n/v 20 n/v 435,000 435,000 434,000 ND (3.4) 3.0J
XYLENES, TOTAL (DIMETHYLBENZENE)| pg/m3 44 440 44 63.5 3.14 niv niv 434,000 54F 9,25
Notes:
EPA-RSL EPA-Region 3 Screening Levels
A EPA-Region 3 RSL Composite Worker Air (May 2021) - Target Risk=1E-5, Target Hazard Quotient=0.1
SVIA-NR PADEP Vapor Intrusion Indoor Air Screening Values, Non-Residential
B Statewide Health Standard (SHS) Vapor Intrusion Screening Values
C Site Specific Standard (SSS) Vapor Intrusion Screening Values
USEPA-AIR  United States Environmental Protection Agency
D Background Residential Indoor Air, North American, 2011, 95th percentile
PADEP Pennsylvania Department of Environmental Protection
E Marcus Hook Air Toxics Monitor 2015, maximum value of PADEP accessed February 5, 2016
OSHA Occupational Safety and Health Administration
F Permissible Exposure Limits (PEL)
NIOSH National Institute for Occupational Safety and Health
G Recommended Exposure Limits
ACGIH TLV  American Conference of Governmental Industrial Hygienists
H Threshold Limit Value
ﬁ‘ Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
ND (0.50)  Laboratory reporting limit was greater than the applicable standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.
niv No standard/guideline value
* 95th percentile value not provided, value is 90th percentile
s3 m,p-Xylenes are compared to the action limits for individual compounds m-Xylene and p-Xylene. Standards shown are the stricter of the two if they differ.
J Indicates an estimated value
ug/m3 Micrograms per cubic meter
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location AOI4-BH-20-01 AOI4-BH-20-03 AOI4-BH-20-04
Sample Date 5-Aug-20 7-Aug-20 28-Jul-20 28-Jul-20 29-Jul-20 29-Jul-20 30-Jul-20 30-Jul-20 30-Jun-20 30-Jun-20
Sample ID CD-01-W-18-20200805 CD-01-W-41.5-20200807 CD-3-W-25.0-20200728 CD-3-W-25.0-20200728 CD-3-W-46.0-20200729 CD-3-W-46.0-20200729 CD-3-W-82.0-20200730 CD-3-W-82.0-20200730 CD-6B-W-45.0-20200630 = CD-6B-W-45.0-20200630
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-9875-1 410-10068-1 410-8907-1 410-14623-1 410-9021-1 410-14623-1 410-14623-1 410-9160-1 410-14623-1 410-6241-1
Laboratory Sample ID SVGW-NR 410-9875-1 410-10068-1 410-8907-1 410-14623-4 410-9021-1 410-14623-5 410-14623-6 410-9160-1 410-14623-1 410-6241-1
Units SHS
Volatile Organic Compounds
BENZENE pg/L 350 0.22J 450 4,500 - 390 - - 950 - 270
1,2-DIBROMOETHANE (EDB) gL 44 - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) gL 510 ND (1.0) ND (5.0) ND (5.0) - ND (5.0) - - ND (5.0) - ND (5.0)
ETHYLBENZENE pgiL 860 310 26 760 - 57 - - 14 - 44
ISOPROPYLBENZENE (CUMENE) pgll | 24,000 40 15 35 - 45J - - 14 - 10
METHYL TERTIARY BUTYL ETHER pgll | 96,000 0.80J 1 124 - 14 - - 46 - 9.3
NAPHTHALENE gL 1,300 - - - - - - - - - -
TERT-BUTYL ALCOHOL gL niv ND (50) ND (250) 140 J - ND (250) - - ND (250) - ND (250)
TOLUENE pg/lL | 430,000 0.50 J 54 3,800 - 51 - - 86 - 69
1,2,4-TRIMETHYLBENZENE pgiL 750 570 70 730 - 91 - - ND (25) - 150
1,3,5-TRIMETHYLBENZENE gL 1,200 240 26 290 - 38 - - 15 - 58
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 600 150 1,900 - 240 - - 220 - 320
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [po T 44 ] ND (0.029) ND (0.029) - ND (0.030) HH3 - ND (0.029) H H3 ND (0.035) HH3 - [ ND (0.029) H H3 -
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 1 130 9.8 280 - 5.1 - - 1.6 | - 22

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-39 S-40
Sample Date 2-Apr-13 13-Jun-13 19-May-14 18-May-15 12-May-16 10-Aug-16 11-Oct-16 8-Apr-13 17-Jun-13 18-May-15 19-May-16
Sample ID S-39_040213 S-39_06_13_2013 S-39 S-39_20150518 S-39-20160512 $-39-20160810-WG S-39-20161011-WG S-40_040813 S-40_06_17_2013 S-40_20150518 S-40-20160519
Sampling Company STANTEC LANGAN STANTEC STANTEC STANTEC AQUATERRA AQUATERRA STANTEC LANGAN STANTEC STANTEC
Laboratory ACCUTEST ACCUTEST ACCUTEST LL LL ESC ESC ACCUTEST ACCUTEST LL LL
Laboratory Work Order JB33199 JB39760 JB67407 1562471 1660187 L853818 L865495 JB33644 JB40115 1562471 1664163
Laboratory Sample ID SVGW-NR JB33199-2 JB39760-3 JB67407-1 7894635 8378396 L853818-02 L865495-03 JB33644-5 JB40115-3 7894632 8392571
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 ND (1.0) ND (1) ND (0.50) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1) 0.58J 10 18
1,2-DIBROMOETHANE (EDB) pg/L 44 - - - - - ND (1.00) ND (1.00) - - - -
1,2-DICHLOROETHANE (EDC) pg/L 510 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1) ND (1) ND (0.5) ND (0.5)
ETHYLBENZENE pg/L 860 ND (1.0) ND (1) ND (0.50) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1) ND (1) ND (0.5) 1
ISOPROPYLBENZENE (CUMENE) ug/l | 24,000 ND (2.0) ND (2) ND (1.0) ND (0.5) ND (2) ND (1.00) ND (1.00) ND (2) 13J 6 16
METHYL TERTIARY BUTYL ETHER pg/l | 96,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1) ND (1) ND (0.5) ND (0.5)
NAPHTHALENE pg/L 1,300 - - - - - - - - - - -
TERT-BUTYL ALCOHOL pg/L niv - - - - - - - - - - -
TOLUENE pg/L | 430,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (5.00) ND (5.00) ND (1) ND (1) 2 4
1,2,4-TRIMETHYLBENZENE pg/L 750 ND (2.0) ND (2) ND (2.0) ND (0.5) ND (2) ND (1.00) ND (1.00) ND (2) ND (2) ND (0.5) ND (0.5)
1,3,5-TRIMETHYLBENZENE pg/L 1,200 ND (2.0) ND (2) ND (2.0) ND (0.5) ND (2) ND (1.00) ND (1.00) ND (2) ND (2) ND (0.5) ND (0.5)
XYLENES, TOTAL (DIMETHYLBENZENE) ug/L 12,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (3.00) ND (3.00) ND (1) ND (1) ND (0.5) 1
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ wol T 44 ND (0.020) ND (0.02) ND (0.020) ND (0.0096) ND (0.029) ND (0.0100) ND (0.0100) | ND (0.02) ND (0.02) ND (0.0096) ND (0.0097)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wat T 1300 ND (0.10) ND (0.1) ND (0.10) ND (0.1) ND (0.5) ND (0.250) ND (0.250) | ND (0.1) ND (0.1) 0.6 ND (0.1)

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location

S-120

Sample Date 2-Apr-13 12-Jun-13 21-May-14 18-May-15 18-May-16 12-Aug-16 11-Oct-16 11-Oct-16
Sample ID S-120_040213 $-120_06_12_2013 S-120 $-120_20150518 $-120-20160518 $-120-20160812-WG $-120-20161011-WG $-120-20161011-WG-DUP
Sampling Company STANTEC LANGAN STANTEC STANTEC STANTEC AQUATERRA AQUATERRA AQUATERRA
Laboratory ACCUTEST ACCUTEST ACCUTEST LL LL ESC ESC ESC
Laboratory Work Order JB33199 JB39629 JB67626 1562471 1664163 L853817 L865495 L865495
Laboratory Sample ID SVGW-NR JB33199-1 JB39629-18 JB67626-8 7894633 8392568 L853817-02 L865495-01 L865495-02
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 ND (1.0) ND (1) 7.8 ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - ND (1.00) ND (1.00) ND (1.00)
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
ETHYLBENZENE ug/L 860 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 ND (2.0) ND (2) ND (1.0) ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
NAPHTHALENE ug/L 1,300 - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - - - - - - - -
TOLUENE pg/L | 430,000 ND (1.0) ND (1) 1.1 ND (0.5) ND (0.5) ND (5.00) ND (5.00) ND (5.00)
1,2,4-TRIMETHYLBENZENE ug/L 750 ND (2.0) ND (2) ND (2.0) ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
1,3,5-TRIMETHYLBENZENE ug/L 1,200 ND (2.0) ND (2) ND (2.0) ND (0.5) ND (0.5) ND (1.00) ND (1.00) ND (1.00)
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (0.5) ND (3.00) ND (3.00) ND (3.00)
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 ND (0.020) ND (0.02) ND (0.020) ND (0.0096) ND (0.0098) ND (0.0100) ND (0.0100) ND (0.0100)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 ] 1.39 ND (0.1) ND (0.10) ND (0.1) ND (0.1) ND (0.250) ND (0.250) ND (0.250)

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $§-122
Sample Date 2-Apr-13 13-Jun-13 19-May-14 18-May-15 12-May-16 9-Aug-16 13-Oct-16 13-Oct-16
Sample ID S-122_040213 S-122_06_13_2013 S-122 S-122_20150518 $-122-20160512 $-122-20160809-WG S-122-20161013-WG $-122-20161013-WG-DUP
Sampling Company STANTEC LANGAN STANTEC STANTEC STANTEC AQUATERRA AQUATERRA AQUATERRA
Laboratory ACCUTEST ACCUTEST ACCUTEST LL LL ESC ESC ESC
Laboratory Work Order JB33199 JB39760 JB67407 1562471 1660187 L853820 L866378 L866378
Laboratory Sample ID SVGW-NR JB33199-3 JB39760-4 JB67407-2 7894634 8378397 L853820-01 L866378-01 L866378-02
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 ND (1.0) ND (1) ND (0.50) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1.00)
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - ND (1.00) ND (1.00) ND (1.00)
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1.00)
ETHYLBENZENE ug/L 860 ND (1.0) ND (1) ND (0.50) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1.00)
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 ND (2.0) ND (2) ND (1.0) ND (0.5) ND (2) ND (1.00) ND (1.00) ND (1.00)
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (1.00) ND (1.00) ND (1.00)
NAPHTHALENE ug/L 1,300 - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - - - - - - - -
TOLUENE pg/L | 430,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (5.00) ND (5.00) ND (5.00)
1,2,4-TRIMETHYLBENZENE ug/L 750 ND (2.0) ND (2) ND (2.0) ND (0.5) ND (2) ND (1.00) ND (1.00) ND (1.00)
1,3,5-TRIMETHYLBENZENE ug/L 1,200 ND (2.0) ND (2) ND (2.0) ND (0.5) ND (2) ND (1.00) ND (1.00) ND (1.00)
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 ND (1.0) ND (1) ND (1.0) ND (0.5) ND (1) ND (3.00) ND (3.00) ND (3.00)
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ polt T 44 ND (0.020) ND (0.02) ND (0.020) ND (0.0097) ND (0.029) ND (0.0100) ND (0.0100) ND (0.0100)
Semi-Volatile Organic Compounds
NAPHTHALENE [ won T 1300 ND (0.10) ND (0.1) ND (0.10) 0.2J ND (0.5) ND (0.250) ND (0.250) ND (0.250)

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard
Area of Interest 4, Former Philadelphia Refining Complex
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-369
Sample Date 16-Aug-16 10-Oct-16 17-May-17 27-Jun-18 19-Jun-19 23-Oct-19 10-May-21 10-May-21
Sample ID $-369-20160816-WG $-369-20161010-WG $-369-20170517 S-369_20180627 $-369_20190619 S-369_20191023 $-369_20210510 DUP-8_20210510
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory ESC ESC LL ESC LL LL LL LL
Laboratory Work Order L854116 L865153 1803720 11005894 2050556 2071371 410-39343-1 410-39343-1
Laboratory Sample ID SVGW-NR L854116-01 L865153-06 9003661 L1005894-01 1088320 1185680 410-39343-1 410-39343-2
Units SHS
Volatile Organic Compounds
BENZENE na/L 350 2,370% 1,870% 1,900* 1,460" 740 1,100* 360" 370%
1,2-DIBROMOETHANE (EDB) ug/L 44 ND (25.0) ND (20.0) - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (25.0) ND (20.0) ND (5) ND (1.00) ND (10) ND (10) ND (1.0) 3.3
ETHYLBENZENE ug/L 860 ND (25.0) ND (20.0) 17 13.3 12 10 9.7 10
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 71.7 62.4 71 72.8 68 61 91 100
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 ND (25.0) ND (20.0) 47 62.3 11 22 1.9 2.0
NAPHTHALENE ug/L 1,300 - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv - - - - 1,100 1,200 180 180
TOLUENE pg/L | 430,000 ND (125) ND (100) 62 54.5 40 47 37 41
1,2,4-TRIMETHYLBENZENE ug/L 750 ND (25.0) ND (20.0) ND (5) ND (1.00) ND (2) ND (2) 12 13
1,3,5-TRIMETHYLBENZENE ug/L 1,200 ND (25.0) ND (20.0) 5J 3.73 3J 3J 24 254
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 ND (75.0) ND (60.0) 42 33.2 24 31 25 26
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 ND (0.0100) ND (0.0100) ND (0.0097) ND (0.0100) ND (0.0095) ND (0.0094) ND (0.029) ND (0.028)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wor T 1300 ] 11.9 10.4 3 3.13 ND (0.1) ND (0.1) 1.1 ND (0.50)

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S-374
Sample Date 8-Nov-18 16-Jan-19 19-Jun-19 23-Oct-19 9-Dec-19 1-Sep-20 4-May-21
Sample ID S-374-20181108-WG $-374-20190116-WG S-374_20190619 $-374_20191023 S-374_CSIA_20191209 $-374_20200901 S-374_20210504
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory PACE ESC LL LL PACE LANCASTER LANCASTER
Laboratory Work Order 30271414 L1063104 2050556 2071371 30340757 410-12585-1 410-38512-1
Laboratory Sample ID SVGW-NR 30271414001 L1063104-01 1088310 1185677 30340757002 410-12585-10 410-38512-6
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 177 312 200 120 123 190 230
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (1.0) ND (20.0) ND (10) ND (10) - ND (5.0) ND (5.0)
ETHYLBENZENE ug/L 860 1,360 1,530 1,000 1,100 1,030 980 890
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 93.4 102 100 120 - 97 92
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 ND (1.0) ND (20.0) ND (1) ND (1) - ND (5.0) ND (5.0)
NAPHTHALENE ug/L 1,300 - - - - 328 - -
TERT-BUTYL ALCOHOL ug/L niv - ND (100) ND (50) ND (50) - ND (250) ND (250)
TOLUENE pg/L | 430,000 1,820 903 240 290 255 790 310
1,2,4-TRIMETHYLBENZENE ug/L 750 1,040 1,110 1,000 950 - 770 650
1,3,5-TRIMETHYLBENZENE ug/L 1,200 179 237 240 220 - 160 140
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 4,170 4,060 2,100 2,100 1,860 2,100 1,900
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 0.053 ND (0.0100) 0.021J 0.025 J - ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wor T 1300 ] - - 120 200 - 160 H 220

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location §-375
Sample Date 8-Nov-18 16-Jan-19 19-Jun-19 23-Oct-19 23-Oct-19 9-Dec-19 2-Sep-20 4-May-21
Sample ID S-375-20181108-WG $-375-20190116-WG S-375_20190619 $-375_20191023 DUP-1 $-375_CSIA_20191209 S-375_20200902 $-375_20210504
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory PACE ESC LL LL LL PACE LANCASTER LANCASTER
Laboratory Work Order 30271414 L1063104 2050556 2071371 2071371 30340757 410-12999-1 410-38512-1
Laboratory Sample ID SVGW-NR 30271414002 L1063104-02 1088311 1185679 1185682 30340757001 410-12999-2 410-38512-10
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 1,900 1,090 440 1,100 1,100 794 1,600 490
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (1.0) ND (1.00) ND (2) ND (10) ND (10) - ND (5.0) ND (5.0)
ETHYLBENZENE ug/L 860 641 1,190 990 960 1,100 811 840 890
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 31.7 43.7 46 43 47 - 40 39
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 0.58 J ND (1.00) ND (0.2) ND (1) ND (1) - 254 ND (5.0)
NAPHTHALENE ug/L 1,300 - - - - - 270 - -
TERT-BUTYL ALCOHOL ug/L niv - ND (5.00) 60 160 150 - 100 J 93J
TOLUENE pg/L | 430,000 3,340 2,920 1,000 1,100 1,200 799 420 390
1,2,4-TRIMETHYLBENZENE ug/L 750 743 823 760 720 790 - 630 630
1,3,5-TRIMETHYLBENZENE ug/L 1,200 231 239 250 240 260 - 210 220
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 4,820 6,270 4,400 4,900 5,500 3,590 3,700 4,200
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 0.075 ND (0.0100) ND (0.019) ND (0.0094) ND (0.0094) - ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wor T 1300 ] - - 230 230 200 - 160 190

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-376
Sample Date 8-Nov-18 16-Jan-19 9-Jul-19 20-Nov-19 12-Dec-19 3-Sep-20 12-May-21
Sample ID S-376-20181108-WG $-376-20190116-WG S-376_SL_20190709 $-376_SL_20191120 S-376_CSIA_20191212 $-376_SL_20200903 S-376_SL_20210512
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory PACE ESC LL LL PACE LANCASTER LANCASTER
Laboratory Work Order 30271414 L1063104 2052789 2075960 30340757 410-12999-1 410-39710-1
Laboratory Sample ID SVGW-NR 30271414003 L1063104-03 1097914 1208202 30340757005 410-12999-7 410-39710-4
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 101 198 150 SL 160 SL 69.1 130 SL 630 SL
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (1.0) ND (10.0) ND (10) SL ND (5) SL - ND (10) SL ND (5.0) SL
ETHYLBENZENE ug/L 860 302 1,160 970 SL 1,400 SL 480 930 SL 490 SL
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 14.2 26.9 25J SL 24 SL - 18 J SL 13JSL
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 3.4 ND (10.0) ND (1) SL 1JSL - 2.4JSL 6.4 SL
NAPHTHALENE ug/L 1,300 - - - - 372 - -
TERT-BUTYL ALCOHOL ug/L niv - ND (50.0) 69 J SL ND (25) SL - ND (500) SL ND (250) SL
TOLUENE pg/L | 430,000 1,660 2,310 2,000 SL 3,800 SL 1,090 3,500 SL 1,000 SL
1,2,4-TRIMETHYLBENZENE pg/L 750 759 1,210 1,300 SL 1,600 SL - 1,100 SL 530 SL
1,3,5-TRIMETHYLBENZENE ug/L 1,200 284 373 420 SL 360 SL - 330 SL 160 SL
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 3,930 6,220 6,100 SL 8,600 SL 4,450 6,400 SL 2,800 SL
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 0.079 ND (0.0100) ND (0.0094) SL ND (0.0095) SL - ND (0.029) SL ND (0.029) SL
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 ] - - 250 SL 270 SL - 300 SL 160 SL

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location

S-377

Sample Date 12-Nov-18 17-Jan-19 19-Jun-19 5-Nov-19 10-Dec-19 3-Sep-20
Sample ID S-377-20181112-WG $-377-20190117-WG S-377_20190619 $-377_20191105 S-377_CSIA_20191210 $-377_20200903
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC
Laboratory ESC ESC LL LL PACE LANCASTER
Laboratory Work Order 11044397 11063104 2050556 2073111 30340757 410-12999-1
Laboratory Sample ID SVGW-NR L1044397-01 L1063104-04 1088308 1194612 30340757004 410-12999-6
Units SHS
Volatile Organic Compounds
BENZENE pg/L 350 966 109 860 77 1,560 1,000
1,2-DIBROMOETHANE (EDB) pg/L 44 ND (1.00) - - - - -
1,2-DICHLOROETHANE (EDC) pg/L 510 ND (1.00) ND (5.00) ND (10) ND (2) - ND (5.0)
ETHYLBENZENE pg/L 860 290 221 110 74 53.0 100
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 41.8 37.8 28 12 - 36
METHYL TERTIARY BUTYL ETHER pg/l | 96,000 ND (1.00) ND (5.00) 12 ND (0.2) - 13
NAPHTHALENE pg/L 1,300 - - - - 90.3J -
TERT-BUTYL ALCOHOL pg/L niv - ND (25.0) 130 ND (10) - 84
TOLUENE pg/L | 430,000 267 61.0 240 44 319 260
1,2,4-TRIMETHYLBENZENE pg/L 750 405 284 89 170 - 93
1,3,5-TRIMETHYLBENZENE pg/L 1,200 194 129 77 120 - 110
XYLENES, TOTAL (DIMETHYLBENZENE) | g/l | 12,000 873 494 410 350 384 600
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ polt T 44 - ND (0.0100) ND (0.0095) ND (0.0095) - ND (0.029)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 ] - - 33 34 - 44

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-378 S-379
Sample Date 12-Nov-18 17-Jan-19 19-Jun-19 23-Oct-19 10-Dec-19 2-Sep-20 6-May-21 12-Jun-13
Sample ID S-378-20181112-WG $-378-20190117-WG S-378_20190619 $-378_20191023 S-378_CSIA_20191209 $-378_20200902 S-378_20210506 $-379_06_12_2013
Sampling Company AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC LANGAN
Laboratory ESC ESC LL LL PACE LANCASTER LANCASTER ACCUTEST
Laboratory Work Order 11044397 L1063104 2050556 2071371 30340757 410-12999-1 410-39001-1 JB39629
Laboratory Sample ID SVGW-NR L1044397-02 L1063104-05 1088309 1185678 30340757003 410-12999-1 410-39001-8 JB39629-16
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 1,890 1,390 3,000 2,600 1,660 3,100 1,500 19.9
1,2-DIBROMOETHANE (EDB) ug/L 44 ND (10.0) - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (10.0) ND (5.00) ND (10) ND (20) - ND (10) ND (5.0) ND (1)
ETHYLBENZENE ug/L 860 1,040 1,090 1,300 1,400 848 740 910 15
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 57.0 55.0 48 50J 48 43 3.4
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 10.6 ND (5.00) ND (1) ND (2) - 59J ND (5.0) ND (1)
NAPHTHALENE ug/L 1,300 - - - - 271 - - -
TERT-BUTYL ALCOHOL ug/L niv - 130 130 130J - 170J ND (2,500) -
TOLUENE pg/L | 430,000 504 325 450 510 360 320 270 0.54 J
1,2,4-TRIMETHYLBENZENE ug/L 750 898 722 890 940 - 510 570 0.53J
1,3,5-TRIMETHYLBENZENE ug/L 1,200 337 289 320 330 - 190 220 3.9
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 1,520 1,270 1,300 1,700 660 730 730 1.3
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 - ND (0.0100) ND (0.0095) ND (0.0094) - ND (0.029) ND (0.029) ND (0.02)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wor T 1300 ] - - 320 330 - 130 220 ND (0.1)

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location $-380 $-440 S$-440_CD
Sample Date 12-Jun-13 12-Aug-16 10-Oct-16 10-Oct-16 17-May-17 26-Jun-18 31-Aug-20 12-May-21 16-Jun-20 17-Jun-20
Sample ID S-380_06_12_2013 S-380-20160812-WG S-380-20161010-WG S-380-20161010-WG-DUP S-380-20170517 S-380_20180626 S-440_20200831 S-440_20210512 CD-15-W-25.0-20200616 CD-15-W-40.0-20200617
Sampling Company LANGAN AQUATERRA AQUATERRA AQUATERRA STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory ACCUTEST ESC ESC ESC LL ESC LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order JB39629 L853817 L865153 L865153 1803720 L1005209 410-12585-1 410-39710-1 410-4783-1 410-4783-1
Laboratory Sample ID SVGW-NR JB39629-17 L853817-03 L865153-08 L865153-11 9003664 L1005209-11 410-12585-1 410-39710-1 410-4783-3 410-4783-4
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 2.1 ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) ND (1.0) 0.94J ND (1.0) ND (1.0)
1,2-DIBROMOETHANE (EDB) pg/L 44 - ND (1.00) ND (1.00) ND (1.00) - - - - - -
1,2-DICHLOROETHANE (EDC) pg/L 510 ND (1) ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
ETHYLBENZENE pg/L 860 0.26J ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
ISOPROPYLBENZENE (CUMENE) ug/l | 24,000 ND (2) ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
METHYL TERTIARY BUTYL ETHER pg/l | 96,000 ND (1) ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) 53 ND (1.0) 6.4 49
NAPHTHALENE pg/L 1,300 - - - - - - - - ND (5.0) ND (5.0)
TERT-BUTYL ALCOHOL pg/L niv - - - - - - 170 ND (50) ND (50) 1,200 E
TOLUENE pg/L | 430,000 0.27J 14.7 ND (5.00) ND (5.00) ND (0.5) ND (1.00) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2,4-TRIMETHYLBENZENE pg/L 750 ND (2) ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
1,3,5-TRIMETHYLBENZENE pg/L 1,200 ND (2) ND (1.00) ND (1.00) ND (1.00) ND (0.5) ND (1.00) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
XYLENES, TOTAL (DIMETHYLBENZENE) pg/l | 12,000 0.45J ND (3.00) ND (3.00) ND (3.00) ND (0.5) ND (3.00) ND (6.0) ND (6.0) ND (6.0) ND (6.0)
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ wol T 44 ND (0.02) ND (0.0100) ND (0.0100) ND (0.0100) ND (0.0097) ND (0.0100) ND (0.029) ND (0.028) | ND (0.029) 0.036
Semi-Volatile Organic Compounds
NAPHTHALENE [ wat T 1300 ND (0.1) ND (0.250) ND (0.250) ND (0.250) ND (0.1) ND (0.250) ND (0.51) ND (0.50) | - -

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard
Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S-441 S-441_CD S-442 S-442_CD
Sample Date 31-Aug-20 5-May-21 22-Jul-20 22-Jul-20 23-Jul-20 23-Jul-20 31-Aug-20 5-May-21 14-Jul-20 15-Jul-20
Sample ID S-441_20200831 S-441_20210505 CD-6A-W-19.0-20200722 = CD-6A-W-19.0-20200722 = CD-6A-W-44.0-20200723 = CD-6A-W-44.0-20200723 S-442_20200831 S-442_20210505 CD-5-W-20.0-202007 CD-5-W-44.0-20200715
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-12585-1 410-38735-1 410-14623-1 410-8574-1 410-14623-1 410-8574-1 410-12585-1 410-38735-1 410-7802-1 410-7956-1
Laboratory Sample ID SVGW-NR 410-12585-3 410-38735-12 410-14623-2 410-8574-1 410-14623-3 410-8574-2 410-12585-4 410-38735-2 410-7802-1 410-7956-1
Units SHS
Volatile Organic Compounds
BENZENE WL 350 420 360 - 5.3 - 220 1,100 1,100 15 1,100
1,2-DIBROMOETHANE (EDB) g/l 44 - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (5.0) 2.0J - ND (5.0) - ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
ETHYLBENZENE g/l 860 19 23 - 21 - 78 66 18 220 170
ISOPROPYLBENZENE (CUMENE) pg/l | 24,000 24 19 - 16J - 124 17 15 42 234
METHYL TERTIARY BUTYL ETHER pg/l | 96,000 6.9 6.0 - ND (5.0) - ND (5.0) 14 13 ND (5.0) 8.1
NAPHTHALENE ug/L 1,300 - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (250) ND (250) - ND (250) - ND (250) ND (250) ND (250) ND (250) ND (250)
TOLUENE pg/L | 430,000 120 120 - 18 - 230 62 21 110 230
1,2,4-TRIMETHYLBENZENE g/l 750 41 22 - 270 - 140 140 34 730 300
1,3,5-TRIMETHYLBENZENE ug/L 1,200 28 17 - 55 - 48 65 ND (25) 230 110
XYLENES, TOTAL (DIMETHYLBENZENE) | upg/L | 12,000 180 150 - 57 - 460 310 20J 970 940
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [wgll T 44 ND (0.029) ND (0.028) | ND (0.029) HH3 - ND (0.029) HH3 - ND (0.029) ND (0.029) ND (0.029) ND (0.029)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 ] 3.8 438 | - 8.9 - 19 14 1.6 83 50 B

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location

S-443

S-443_CD S-444 S-444_CD S-445 S-445_CD
Sample Date 31-Aug-20 5-May-21 20-Jul-20 21-Jul-20 31-Aug-20 6-May-21 9-Jul-20 1-Sep-20 5-May-21 7-Jul-20
Sample ID S-443_20200831 S-443_20210505 CD-6C-W-19.0-20200720 = CD-6C-W-40.0-20200721 S-444_20200831 S-444_20210506 CD-13A-W-39.0-20200709 S-445_20200901 S-445_20210505 CD-13B-W-40.0-20200707
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-12585-1 410-38735-1 410-8309-1 410-8309-1 410-12585-1 410-39001-1 410-7163-1 410-12585-1 410-38735-1 410-6786-1
Laboratory Sample ID SVGW-NR 410-12585-5 410-38735-10 410-8309-1 410-8309-2 410-12585-6 410-39001-1 410-7163-2 410-12585-7 410-38735-7 410-6786-1

Units SHS

Volatile Organic Compounds
BENZENE ug/L 350 450 130 780 360 6.9 5.6 35 500 410 480
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (1.0)
ETHYLBENZENE ug/L 860 180 31 1,000 180 320 540 430 68 49 59
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 11J 7.3J 20 11J 67 50 85 28 22 45
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 11 11 424 11 ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (1.0)
NAPHTHALENE ug/L 1,300 - - - - - - - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (250) ND (50)
TOLUENE pg/L | 430,000 250 73 72 350 110 150 94 130 100 120
1,2,4-TRIMETHYLBENZENE ug/L 750 430 190 710 390 28 24 24 20J 144 33
1,3,5-TRIMETHYLBENZENE ug/L 1,200 150 404 280 130 30 25 26 124 8.1J 19
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 1,000 18 J 2,400 1,000 230 360 310 110 90 130
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) H ND (0.029) ND (0.029) ND (0.028)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 ] 61 6.7 140 39 33 85 47 24 17 19

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard

Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Sample Location S-446 S-446_CD S-448 S-448_CD
Sample Date 1-Sep-20 1-Sep-20 5-May-21 18-Jun-20 19-Jun-20 2-Sep-20 6-May-21 11-Aug-20
Sample ID DUP-1 S-446_20200901 S-446_20210505 CD-12-W-25.0-20200618 CD-12-W-45.0-20200619 $-448_20200902 S-448_20210506 CD-14-W-23.0-20200811
Sampling Company STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC STANTEC
Laboratory LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER LANCASTER
Laboratory Work Order 410-12585-1 410-12585-1 410-38735-1 410-4913-1 410-5078-1 410-12761-1 410-39001-1 410-10488-1
Laboratory Sample ID SVGW-NR 410-12585-9 410-12585-8 410-38735-4 410-4913-2 410-5078-1 410-12761-5 410-39001-6 410-10488-1
Units SHS
Volatile Organic Compounds
BENZENE ug/L 350 ND (5.0) ND (5.0) 124 ND (1.0) ND (1.0) 0.23J 35 18J
1,2-DIBROMOETHANE (EDB) ug/L 44 - - - - - - - -
1,2-DICHLOROETHANE (EDC) ug/L 510 ND (5.0) ND (5.0) ND (5.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (20)
ETHYLBENZENE ug/L 860 170 180 170 3.7 160 6.7 ND (1.0) 1,400
ISOPROPYLBENZENE (CUMENE) pg/L | 24,000 54 59 49 9.2 44 1.7J ND (5.0) 54
METHYL TERTIARY BUTYL ETHER pg/L | 96,000 ND (5.0) ND (5.0) ND (5.0) ND (1.0) ND (1.0) 3.0 2.9 ND (20)
NAPHTHALENE ug/L 1,300 - - - 1.8J - - - -
TERT-BUTYL ALCOHOL ug/L niv ND (250) ND (250) ND (250) ND (50) ND (50) ND (50) ND (50) ND (1,000)
TOLUENE pg/L | 430,000 59 66 81 0.81J 78 0.47J ND (1.0) 700
1,2,4-TRIMETHYLBENZENE ug/L 750 53J 58J ND (25) ND (5.0) 6.7 1.7J ND (5.0) 800
1,3,5-TRIMETHYLBENZENE ug/L 1,200 8.7J 9.9J 3.3J 0.53J 9.0 3.3J ND (5.0) 320
XYLENES, TOTAL (DIMETHYLBENZENE) | pg/L | 12,000 180 200 190 ND (6.0) 160 52J ND (6.0) 3,000
Volatile Organic Compounds (SW8011)
1,2-DIBROMOETHANE (EDB) [ T 44 ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.029) ND (0.028) ND (0.030)
Semi-Volatile Organic Compounds
NAPHTHALENE [ wgt T 1300 ] 56 54 53 - 58 1.2 ND (0.52) 380

See notes on last page.
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Table 3-1

Perimeter Area Groundwater to Indoor Air Screening — Statewide Health Standard
Area of Interest 4, Former Philadelphia Refining Complex

Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC

Notes:
SVGW-NR SHS  PADEP Vapor Intrusion Screening Values, Groundwater Statewide Health Standard, Non-Residential
6.5 Concentration exceeds the indicated standard.
15.2 Measured concentration did not exceed the indicated standard.
ND (0.03) Analyte was not detected at a concentration greater than the laboratory reporting limit.

n/v No standard/guideline value
- Parameter not analyzed / not available
B Indicates the analyte is detected in the associated blank as well as in the sample.
E Indicates compounds whose concentrations exceed the calibration range of the instrument.
H Sample was prepped or analyzed beyond the specified holding time.

H3 Sample was received and analyzed past holding time.
J Indicates an estimated value

SL Sample was collected below LNAPL

ug/L Micrograms per liter

@ Stantec
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. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988

. Groundwater elevation data was interpolated using point kriging with a linear variogram
model in Surfer to produce a surface model. The model is interpreted to be a reasonable
approximation of the unconfined aquifer elevation within the limits of the available well data.

. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

NERRNRN

2.6t02.8
2.4t02.6
22t02.4
2.0to02.2
1.8102.0
1.6t0 1.8
1.4t0 1.6

ERNNENND

NOVEMBER 2018

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia,
Philadelphia County,

Prepared by GWC on 9/20/2021
Technical Review by AJH on 9/28/2021

Pennsylvania Independent Review by JKK on 9/28/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.




PH-MW-58 -
918 .

SRWAde ol \/ e
= e g
TRW743 NS 5239

SR L8R40
R5A

1.84)
S:278 4 / S-234% .-2
Dt RS S ATS N
A 405243 \PS376)

2 225

N© . 25311
$:329 M” d
2290 ) R e R

WA 7 KT 93 .88

ﬂ?. 'é” % %
G

—

5y

r—

MONITORING WELL SCREENED IN UNCONFINED AQUIFER, UTILIZED FOR JUNE 2019 ELEVATION SURFACE

=S=SSsSsisisssice——
WATER-TABLE ELEVATION CONTOUR (FEET NAVD 88) Feet

APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER 1:1.920 [At original document size of 22x34)

AREA OF INTEREST (AOI) 4 BOUNDARY
FORMER PHILADELPHIA REFINERY Figure No.
-0.31 CORRECTED GROUNDWATER ELEVATION (FT NAVD88) 4_‘| b
30 TANKID :
Title
JUNE 2019 WATER-TABLE ELEVATION

FT NAVDSS UNCONFINED AQUIFER ELEVATION,

4.410 4.6
4.2t0 4.4
4.0t0 4.2
3.8t0 4.0
3.6103.8
3.4103.6
3.2t0 3.4

1.4t0 1.6
1.2to 1.4
1.0to 1.2
0.8to 1.0
0.6100.8
0.4t0 0.6

JUNE 2019

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

0.2t0 0.4 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

0t0 0.2 Projectlocafion 51340060
o Project Location 213402602

0.2100 City of Philadelphia, Prepared by GWC on 9/20/2021
-0.4t0-0.2 Philadelphia County, Technical Review by AJH on 9/28/2021
0.6 10 -0.4 Pennsylvania Independent Review by JKK on 9/28/2021

. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)

. Sources: Stantec

. Depth to groundwater and LNAPL, where present, were measured in each well fo the
nearest one-hundredth of a foot using an interface probe.

. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988

. Groundwater elevation data was interpolated using point kriging with a linear
variogram model in Surfer to produce a surface model. The model is interpreted to be a
reasonable approximation of the unconfined aquifer elevation within the limits of the
available well data.

. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

3.0t0 3.2
2.8t03.0
2.6t02.8
2.4t02.6
2.2t02.4
2.0to02.2
1.8102.0
1.6t0 1.8

0.8t0-0.6

1o 0s @ Stantec

-1.410-1.2

DR HOEOE
DR




. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

North American Vertical Datum of 1988 (NAVD 88)

. Sources: Stantec

. Depth to groundwater and LNAPL, where present, were measured in each well fo the
nearest one-hundredth of a foot using an interface probe.

. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988

. Groundwater elevation data was interpolated using point kriging with a linear
variogram model in Surfer to produce a surface model. The model is interpreted to be

areasonable approximation of the unconfined aquifer elevation within the limits of the

available well data.
. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

LEGEND

MONITORING WELL SCREENED IN UNCONFINED AQUIFER, UTILIZED FOR OCTOBER 2019 ELEVATION SURFACE

WATER-TABLE ELEVATION CONTOUR (FEET NAVD 88)

APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER
AREA OF INTEREST (AQI) 4 BOUNDARY

FORMER PHILADELPHIA REFINERY
CORRECTED GROUNDWATER ELEVATION (FT NAVD88)

TANK ID

OCTOBER 2019 WATER-TABLE ELEVATION

FT NAVD88

4.2t0 4.4
4.0t0 4.2
3.8t04.0
3.6103.8
3.4t0 3.6
3.2t0 3.4
3.0t0 3.2
2.8t03.0
2.6t02.8
2.4t02.6
22t02.4

UEE

2.0to02.2
1.8102.0
1.6t0 1.8
1.4t0 1.6
1.2to 1.4
1.0to 1.2
0.8to 1.0
0.6100.8
0.4t0 0.6
0.2t0 0.4
0to0.2

_NININEENY

RN RN

-0.2to00

-0.4t0-0.2
-0.6to-0.4
-0.8t0-0.6
-1.0t0 -0.8
-1.2t0-1.0
-1.4t0-1.2
-1.6to-1.4
-1.8to-1.6
-2.0to-1.8

=163}
> 51259
436

1S2258]
SSP <.00) o
a@
S22l

3256015 3)

S3257

02
0

04

0 140 280
e e——— [eetf

1:1,680 (At original document size of 22x34)

Figure No.

4-1c

Title

UNCONFINED AQUIFER ELEVATION,
OCTOBER 2019

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Prepared by GWC on 9/20/2021
Technical Review by AJH on 9/28/2021
Pennsylvania Independent Review by JKK on 9/28/2021

City of Philadelphia,
Philadelphia County,

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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MONITORING WELL SCREENED IN UNCONFINED AQUIFER, UTILIZED FOR DECEMBER 2020 ELEVATION SURFACE

0 140 280
e e——— [eetf

\ aod] | Nl e WATER-TABLE ELEVATION CONTOUR (FEET NAVD 88)
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER
AREA OF INTEREST (AOI) 4 BOUNDARY
FORMER PHILADELPHIA REFINERY Figure No.
CORRECTED GROUNDWATER ELEVATION (FT NAVDS8) 4-1d

1:1,680 (At original document size of 22x34)

. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

North American Vertical Datum of 1988 (NAVD 88)

. Sources: Stantec

. Depth to groundwater and LNAPL, where present, were measured in each well fo the
nearest one-hundredth of a foot using an interface probe.

. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988

. Groundwater elevation data was interpolated using point kriging with a linear
variogram model in Surfer to produce a surface model. The model is interpreted to be
areasonable approximation of the unconfined aquifer elevation within the limits of the
available well data.

. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed

PEMA Philadelphia County 2018 Aerial Imagery

TANK ID

DECEMBER 2020 WATER-TABLE ELEVATION

FT NAVD88

5.2t0 5.4
5.0t0 5.2
4.8t05.0
4.6 10 4.8
4.410 4.6
4.2t0 4.4
4.0t0 4.2
3.8t04.0
3.6103.8
3.4t03.6

NENNNRE

3.2t0 3.4
3.0t0 3.2
2.8t03.0
2.6t02.8
2.4t02.6
2.2t02.4
2.0to02.2
1.8102.0
1.6t0 1.8

ARNRERE

Title

UNCONFINED AQUIFER ELEVATION,
DECEMBER 2020

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia, Prepared by GWC on 9/27/2021
Philadelphia County, Technical Review by AJH on 9/28/2021
Pennsylvania Independent Review by JKK on 9/28/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.




. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
. Sources: Stantec

LEGEND

MONITORING WELL SCREENED IN UNCONFINED AQUIFER, UTILIZED FOR APRIL 2021 ELEVATION SURFACE

X7 2419 Kuron
RW-710 4\RW-709" 2418

WATER-TABLE ELEVATION CONTOUR (FEET NAVD 88)
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER

AREA OF INTEREST (AQI) 4 BOUNDARY

FORMER PHILADELPHIA REFINERY
CORRECTED GROUNDWATER ELEVATION (FT NAVD88)

30 TANKID

APRIL 2021 WATER-TABLE ELEVATION

FT NAVD88

4.8t05.0
4.6 10 4.8
4.410 4.6
4.2t0 4.4
4.0t0 4.2
3.8t04.0
3.6103.8
3.4t0 3.6

HERRNRE

. Depth to groundwater and LNAPL, where present, were measured in each well to the nearest

one-hundredth of a foot using an interface probe.

. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988

. Groundwater elevation data was interpolated using point kriging with a linear variogram
model in Surfer to produce a surface model. The model is interpreted to be a reasonable

approximation of the unconfined aquifer elevation within the limits of the available well data.

. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

3.2t03.4
3.0t0 3.2
2.8t03.0
2.6t02.8
2.4t02.6
22t02.4
2.0to02.2
1.810 2.0

AR

1.6t0 1.8
1.4t0 1.6
1.2to 1.4
1.0to 1.2
0.8to 1.0
0.6t0 0.8

0 140 280
e e——— [eetf

1:1,680 (At original document size of 22x34)

Figure No.

4-1e

Title

UNCONFINED AQUIFER ELEVATION,
APRIL 2021

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location

City of Philadelphia,
Philadelphia County,
Pennsylvania

@ Stantec

213402602

Prepared by GWC on 8/16/2021
Technical Review by AJH on 9/28/2021
Independent Review by JKK on 9/28/2021

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.




L T
A T* b l"'
e
o ihfre PLesE

I _\UE
LANIER AVEN

O

EE TP A T — ™~
o 3

LEGEND

N G 5 A", - -y
§ '.,-‘ X _-‘-}ft’ "y '\‘S' ! [

. e g Y B

£

) r"l' } - ¥
 PHDW-2
: 00 :
'}. FH_"". 3 i

e

i

‘.I\-,,_.T ’Mé@@é'f/ _“'fi‘ / .' 2

b e (80

: i e N ' :
/‘\"ﬁ‘ﬂi N - oy %  MONITORING WELL SCREENED IN LOWER AQUIFER, UTILIZED FOR JUNE 2019 ELEVATION SURFACE 0 350 700

e
~——— APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER Feet
AREA OF INTEREST [AOI) 4 BOUNDARY 1:4,200 (At original document size of 22x34)

D FORMER PHILADELPHIA REFINERY

Notes

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)

2. Sources: Stantec

3. Depth to groundwater and LNAPL, where present, were measured in each well to the
nearest one-hundredth of a foot using an interface probe.

4. FTNAVDS8S8 = feet referenced to the North American Vertical Datum of 1988

5. Groundwater elevation data was interpolated using point kriging with a linear variogram
model in Surfer to produce a surface model. The model is interpreted to be a reasonable
approximation of the lower aquifer elevation within the limits of the available well data.

6. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

-1.95 GROUNDWATER ELEVATION (FT NAVD88) Figure No.

30 TANKID

JUNE 2019 LOWER AQUIFER ELEVATION

FT NAVD88

2.2t02.4
2.0to02.2
1.8102.0
1.6t0 1.8
1.4t0 1.6
1.2to 1.4
1.0to 1.2
0.8to 1.0
0.6100.8
0.4t0 0.6
0.2t0 0.4
0to0.2

B

[ ENNNNn

-0.2to0

-0.4t0-0.2
-0.6to0-0.4
-0.8t0-0.6
-1.0t0 -0.8
-1.2t0-1.0
-1.4t0-1.2
-1.6to-1.4
-1.8to-1.6
-2.0to-1.8

4-2a

Title

LOWER AQUIFER ELEVATION,
JUNE 2019

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia, Prepared by GWC on 9/27/2021
Philadelphia County, Technical Review by AJH on 9/28/2021
Pennsylvania Independent Review by JKK on 9/28/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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LEGEND
& MONITORING WELL SCREENED IN LOWER AQUIFER, UTILIZED FOR OCTOBER 2019 ELEVATION SURFACE

—— APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER
AREA OF INTEREST (AOI) 4 BOUNDARY

D FORMER PHILADELPHIA REFINERY

-190 GROUNDWATER ELEVATION (FT NAVDSS)
30 TANKID

OCTOBER 2019 LOWER AQUIFER ELEVATION

FT NAVDS88

0.6100.8

0.4100.6

0.210 0.4

01002

02100

0.410-0.2

0.6 10 0.4

0.810-0.6

1.010-0.8

-1.2to0-1.0

1.410-12

1.610-1.4

1.810-1.6

201t0-1.8

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)

2. Sources: Stantec

3. Depth to groundwater and LNAPL, where present, were measured in each well to the
nearest one-hundredth of a foot using an interface probe.

4. FTNAVDS8S8 = feet referenced to the North American Vertical Datum of 1988

5. Groundwater elevation data was interpolated using point kriging with a linear variogram
model in Surfer to produce a surface model. The model is interpreted to be a reasonable
approximation of the lower aquifer elevation within the limits of the available well data.

6. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery
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350 700
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1:4,200 (At original document size of 22x34)

Figure No.

4-2b

Title

LOWER AQUIFER ELEVATION,
OCTOBER 2019

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia, Prepared by GWC on 9/27/2021
Philadelphia County, Technical Review by AJH on 9/28/2021

Pennsylvania Independent Review by JKK on 9/28/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.




LEGEND
%  MONITORING WELL SCREENED IN LOWER AQUIFER, UTILIZED FOR DECEMBER 2020 ELEVATION SURFACE 320

=S=SSsSsisisssice——
e APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER Feet

AREA OF INTEREST [AOI) 4 BOUNDARY 1:1,920 (At original document size of 22x34)

D FORMER PHILADELPHIA REFINERY
-1.38  GROUNDWATER ELEVATION (FT NAVDSS) Figure No.

30  TANKID 4-2¢
DECEMBER 2020 LOWER AQUIFER ELEVATION e

FT NAVD88

0610038 LOWER AQUIFER ELEVATION,
o DECEMBER 2020

0.2100.4

0t00.2 Client/Project

0.2100 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
-0.410-0.2 EVERGREEN RESOURCES GROUP, LLC

0.6 10 -0.4 FORMER PHILADELPHIA REFINERY

0816-04 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

-1.0 to -0. i i
North American Vertical Datum of 1988 (NAVD 88) 0f0-0.8 Project Location 213402602

. Sources: Stantec -1.210-1.0 City of Philadelphia, Prepared by GWC on 9/27/2021

. Depth to groundwater and LNAPL, where present, were measured in each well to the 1.4to-1.2 Philadelphia County, Technical Review by AJH on 9/28/2021
nearest one-hundredth of a foot using an interface probe. Pennsylvania Independent Review by JKK on 9/28/2021
. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988 - - ks r :!:W: - m mmomom

Groundwater elevation data was interpolated using point kriging with a linear variogram
model in Surfer to produce a surface model. The model is interpreted to be a reasonable
approximation of the lower aquifer elevation within the limits of the available well data. Sta ntec

CEDREWERC

. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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/G‘\ R g-'-j-";?]!"‘-”; - . 7 %  MONITORING WELL SCREENED IN LOWER AQUIFER, UTILIZED FOR APRIL 2021 ELEVATION SURFACE 600
A = /> "7 \ ————  APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER Feet
AREA OF INTEREST (AOI) 4 BOUNDARY

D FORMER PHILADELPHIA REFINERY
114 GROUNDWATER ELEVATION (FT NAVDSS) Figure No.

30  TANKID 4-2d

1:3,600 (At original document size of 22x34)

APRIL 2027 LOWER AQUIFER ELEVATION
FT NAVD88

1.6t01.8
1.4101.6
1.210 1.4
1.0t0 1.2
0.8t0 1.0
0.6100.8

Title

02100 LOWER AQUIFER ELEVATION,
e APRIL 2021

-0.61t0-0.4

0.8t0-0.6 Client/Project

-1.010-0.8 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
1.2t0-1.0 EVERGREEN RESOURCES GROUP, LLC
0.4100.6 d4t0-1.2 FORMER PHILADELPHIA REFINERY

0.2t00.4 -1.6to-1.4 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145
. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

North American Vertical Datum of 1988 (NAVD 88) 01002 Project Location 213402602
. Sources: Stantec City of Philadelphia, Prepared by GWC on 9/27/2021
. Depth to groundwater and LNAPL, where present, were measured in each well to the Philadelphia County, Technical Review by AJH on 9/28/2021
nearest one-hundredth of a foot using an interface probe. Pennsylvania Independent Review by JKK on 9/28/2021
. FTNAVDS88 = feet referenced to the North American Vertical Datum of 1988 - - ks r :!:W: - m mmomom

Groundwater elevation data was interpolated using point kriging with a linear variogram
model in Surfer to produce a surface model. The model is interpreted to be a reasonable
approximation of the lower aquifer elevation within the limits of the available well data. Sta ntec
. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed

PEMA Philadelphia County 2018 Aerial Imagery
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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LEGEND
MONITORING WELL WITH LNAPL OCCURRENCE, 2017-2021

0.01 to 0.10 ft

0.11 to 0.50 ft

0.51 to 1.00 ft

1.01 to 3.00 ft

3.01 to 6.00+ ft

MONITORING WELL WITH NO LNAPL OCCURRENCE, 2017-2021
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER
AREA OF INTEREST (AOI) 4 BOUNDARY

FORMER PHILADELPHIA REFINERY

MAXIMUM LNAPL THICKNESS (FEET)

TANK ID

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

2. Sources: Stantec

3. LNAPL = Light Non-Aqueous Phase Liquid

4. Service Layer Credits: Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery

5449 1 S-448,

0 140 280
e e———— [eof

1:1,680 (At original document size of 22x34)

Figure No.
4-3

Title

MAXIMUM IN-WELL LNAPL THICKNESS
(2017-2021)

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia, Prepared by GWC on 8/16/2021
Philadelphia County, Technical Review by AJH on 8/25/2021

Pennsylvania Independent Review by JKK on 9/9/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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LEGEND

UNCONFINED MONITORING WELL UTILIZED IN CREATION OF ISOCONCENTRATION CONTOURS 0 140 280
R
BENZENE MAXIMUM CONCENTRATION (ug/L) Feet

APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER 111,680 (At original document size of 22x34)
AREA OF INTEREST (AOI) 4 BOUNDARY
FORMER PHILADELPHIA REFINERY Figure No.

TANK ID 4-4

MAXIMUM CONCENTRATION OF BENZENE [ug/L] Title

ND NOT DETECTED MAXIMUM BENZENE CONCENTRATION,

BENZENE CONCENTRATION SCALE (ug/L)

1,000 fo 10,000 UNCONFINED AQUIFER, 2014-2021

100 to 1,000

10 to 100 Client/Project

5t0 10 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
FORMER PHILADELPHIA REFINERY
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet - -
Project Location

North American Vertical Datum of 1988 (NAVD 88)
. Sources: Stantec City of Philadelphia, Prepared by GWC on 8/16/2021

. Labels denote well identifier and benzene concentration in micrograms per liter (ug/L). Philadelphia County, Technical Review by AJH on 8/25/2021
. Analyfical data was inferpolated using the Kriging gridding method in Surfer. Pennsylvania Independent Review by JKK on 9/11/2021
. Benzene concentrations depicted consider both forensic and routine chemistry results. - W W m gy

. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery @ Sta ntec

213402602

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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FORMER PHILADELPHIA REFINERY Figure No.

TANK ID 4-5

250 MAXIMUM CONCENTRATION OF MTBE [ug/L] Title
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MTBE METHYL TERTIARY BUTYL ETHER
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[ | 100t0 1,000 Client/Project
[ ] s0to100 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF

| 201050 EVERGREEN RESOURCES GROUP, LLC
FORMER PHILADELPHIA REFINERY
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet - S
North American Vertical Datum of 1988 (NAVD 88) Project Location 213402602
. Sources: Stantec City of Philadelphia, Prepared by GWC on 8/16/2021
Philadelphia County, Technical Review by AJH on 8/25/2021

. Labels denote well identifier and MTBE concentration in micrograms per liter (ug/L).
. Contour Interval = Logarithmic (3 levels perlog cycle)
. Analyfical data was inferpolated using the Kriging gridding method in Surfer.

. MTBE concenftrations depicted consider both forensic and routine chemistry results.
. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
PEMA Philadelphia County 2018 Aerial Imagery Sta ntec

Pennsylvania Independent Review by JKK on 9/11/2021

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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AREA OF INTEREST (AOI) 4 BOUNDARY Figure No
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TANK ID

Title
MAXIMUM CONCENTRATION OF CHLORIDE [ug/L]

UG\L  MICROGRAMS PER LITER MAXIMUM CHLORIDE CONCENTRATION
ftbgs FEET BELOW GROUND SURFACE IN GROUNDWATER' 2020

CHLORIDE CONCENTRATION (ug/L)
() 9,900 to 20,000 Client/Project

Q 20,000 to 100,000 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

‘ 100,000 to 500,000 FORMER PHILADELPHIA REFINERY

. 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
. Sources: Stantec
. Labels denote well identfifier and chloride concentration in micrograms per liter (ug/L).
. Analytical data was interpolated using the Kriging gridding method in Surfer.
. Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed

PEMA Philadelphia County 2018 Aerial Imagery @

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

500,000 to1,000,000

City of Philadelphia, Prepared by GWC on 8/16/2021
Philadelphia County, Technical Review by AJH on 8/25/2021
Pennsylvania Independent Review by JKK on 9/11/2021

> 1,000,000
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Figure No.
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UNCONFINED AQUIFER
EXCEEDANCES (2017-2021)

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

FORMER PHILADELPHIA REFINERY

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location

City of Philadelphia,
Philadelphia County,
Pennsylvania

@ Stantec

213402602

Prepared by GWC on 9/8/2021

Technical Review by JKK on 9/21/2021
Independent Review by JLM on 9/23/2021

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.




:i!" .--&‘ ;

el T -

6/19/2018 6/17/2019 10/28/2019 4/29/2021 | | ; 1
-- ND (1.00) S = : : - — s
- |69 | MSC-PA | 6/25/2018 | 7/3/2019 | 11/1/2019 | 12/5/2019 | 5/7/2021
3] -]
"|METHYL TERTIARY BUTYL ETHER| 20 | ) [ | -] 4 7
] i i ‘.F'.i""ﬂ;i' i R L | i

L i".'_;ii ;

J
NEI'HYL TERTIARY BUTYL EI'HER

(ARCO-1D)

r MSC-PA | 5/10/2017 | 6/19/2018 | 12/4/2019 7 £
BENZENE

METHYL TERTIARY BUTYL ETHER _,J- E
=Y 2 21 _ ) TS o —

I -
[ TWSCPA | 2202010 | 671972070 [ 0/26/2079 | 972020 | 42372021 |
BBEBRE | 5 | 03J [ (@2 | 03J [ NO(10) |
q .
T w.:mf - e T e g e

(FORMER PASSYUN
- HOMES) PROPERT

s e © ' 1 : ' B VECHA | 6208
L y |\ L pagoE
MSC-PA | 6/28/2018 | 6/26/2019 | 10/29/2019 | 4/30/2021 = = ~ A “Nk, TN 1§ B .' . “BﬂmafaEmARY [VETHYL TERTIARY BUTYL ETHER | ’; '0(02) 069
5 | - | N2 | N0(©2) | ND(10) | NN Yt ' »

fj an

ATTIQ,
TISON AvE

4 L
AR S-449 |
’ N MSC-PA | 9/2/2020 | 5/6/2021 |
|
e oo

MSC-PA | 6/28/2019 | 10/30/2019 | 4/29/2021

BB | 5 | w02 | W02 | 054 |

LEGEND

GROUNDWATER EXCEEDANCE OF THE PADEP NON-RESIDENTIAL, USED AQUIFER 300 600
STATEWIDE HEALTH STANDARDS (SHS) , 2017-2021 (LOW FLOW) — e Feet

NO GROUNDWATER EXCEEDANCE OF THE PADEP NON-RESIDENTIAL, USED AQUIFER 1:3,600 (At original document size of 22x34)
SHS , 2017-2021 (LOW FLOW)

@  MONITORING WELL SCREENED IN UNCONFINED AQUIFER
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER Figure No.
AREA OF INTEREST (AOI) 4 BOUNDARY 4-7b
[] FORMER PHILADELPHIA REFINERY =
[420] NON-RESIDENTIAL USED AQUIFER SHS EXCEEDANCE

30 TANKID LOWER AQUIFER
J INDICATES ESTIMATED VALUE EXCEEDANCES (20" 7_202" )

ND(© 1) ANALYTE WAS NOT DETECTED AT A CONCENTRATION GREATER THAN THE
"7 LABORATORY REPORTING LIMIT SHOWN IN PARENTHESES Client/Project

PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL PROTECTION (PADEP) MEDIUM- PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
msc-PA  SPECIFIC CONCENTRATION (MSC) FOR ORGANIC/INORGANIC REGULATED EVERGREEN RESOURCES GROUP, LLC
SUBSTANCES IN GROUNDWATER - USED AQUIFER, NON RESIDENTIAL, TDS < 2500 FORMER PHILADELPHIA REFINERY'

3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

ST

o e

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet Proec’rl_oco’non—

North American Vertical Datum of 1988 (NAVD 88) I 213402602
2. Sources: Stantec City of Philadelphia, Prepared by GWC on 9/8/2021
3. Results from forensics sampling not depicted. Philadelphia County, Technical Review by JKK on 9/21/2021
4, Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed Pennsylvania Independent Review by JLM on 9/23/2021

PEMA Philadelphia County 2018 Aerial Imagery

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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Figure No.
4-8
Title

LEAD IN SURFACE SOIL (0 - 2 FEET BGS)

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
FORMER PHILADELPHIA REFINERY
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia, Prepared by GWC on 9/17/2021
Philadelphia County, Technical Review by JKK on 9/24/2021
Pennsylvania Independent Review by JLM on 9/27/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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Figure No.

4-9

Title

SUCRALOSE CONCENTRATIONS
IN GROUNDWATER (2021)

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
FORMER PHILADELPHIA REFINERY
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

City of Philadelphia, Prepared by GWC on 9/24/2021
Philadelphia County, Technical Review by ADK on 9/24/2021
Pennsylvania Independent Review by JKK on 9/28/2021

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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@  MONITORING WELL UTILIZED IN CREATION OF ISOCONCENTRATION CONTOURS 0 160 320

ORP MINIMUM ISOCONCENTRATION CONTOUR, MILLIVOLTS (mV)
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER
AREA OF INTEREST (AOI) 4 BOUNDARY

FORMER PHILADELPHIA REFINERY Figure No.
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1:1,920 (At original document size of 22x34)
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102  MINIMUM ORP FIELD READING [mV] Tile
ORP OXIDATION REDUCTION POTENTIAL
ORP FIELD READING SCALE (mV) OXIDATION REDUCTION POTENTIAL FIELD
B 250 o 250 READINGS, UNCONFINED AQUIFER, 2014-2021
. | -200 to -250
| | 150 to -200 Client/Project
. | 100 to-150 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
[ | 50t0-100 EVERGREEN RESOURCES GROUP, LLC
1 0to-50 FORMER PHILADELPHIA REFINERY
Notes 5010 0 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145
1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet = - -
North American Vertical Datum of 1988 (NAVD 88) 100 to 50 Project Location 213402602
2. Sources: Stantec - 150 to 100 City of Philadelphia, Prepared by GWC on 9/27/2021
3. Analytical data was interpolated using the Kriging gridding method in Surfer. - 200 1o 150 Philadelphia County, Technical Review by AJH on 9/28/2021
4, Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed © Pennsylvania Independent Review by JKK on 9/28/2021

PEMA Philadelphia County 2018 Aerial Imagery

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.



Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, ifs officers, emplovees, consultants and agents, from any and all claims arisingin any way from the content or provision of the data.

Figure No.
4-11
Title

STRATIGRAPHIC PROFILE
LOCATION MAP

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
FORMER PHILADELPHIA REFINERY
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location 213402602
City of Philadelphia, Prepared by GWC on 8/3/2021
Philadelphia County, Technical Review by JKK on 8/3/2021
Pennsylvania Independent Review by JLM on 8/18/2021
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STRATIGRAPHIC 'PICK' LOCATION

©  SOIL/TEST BORING RECORD

&  WELL RECORD

®  GREENMAN et al. (1941) HISTORIC RECORD
[] BELMONTTERMINAL

AREA OF INTEREST (AOI) 4 BOUNDARY

[ FORMER PHILADELPHIA REFINERY
STRATIGRAPHIC PROFILE
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1. Verfical Datum: North American Vertical Datum of 1988 (NAVD 88)

2. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

3. Sources: Stantec, Greenman, D.W., Rima, D.R., Lockwood, WN., and Meisler, H.
(1961). Groundwater Resources of the Coastal Plain Area of Southeastern
Pennsylvania, Pennsylvania Geological Survey Bulletin W13.

4. Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Copyright:© 2013 National Geographic Society, i-cubed
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4. Stantec generalized lithologic data from available borehole logs into 9 categories
7 as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt mixtures,
m Sandy Gravel & "M uddy" Sand . Bed rO_Ck or clay and silt-rich sandy sediments. Holocene-age muds are colored a dgrker shyade of green s<y3 they can be
4 (|ncI. SaprOl ite where more easily distinguished from older units.
. i 5. Correlation between lithologies and, where applicable, geologic units is based primarily on the straight-line
< Organic- Rich "Mud" ind |Cated) method. Actual conditions between boreholes may vary from what is shown on this profile.
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PENNSYLVANIA PROFESSIONAL GEOLOGIST PG005029 = o) -
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Figure 4-12. Stratigraphic Profile F - F'
Philadelphia Refinery Operations

a series of Evergreen Resources Group, LLC

3144 Passyunk Avenue
Philadelphia, PA 19145

Project Number: 213402602
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STRATIGRAPHIC PROFILE INTERPRETED BY ANDREW D. KLINGBEIL,

PENNSYLVANIA PROFESSIONAL GEOLOGIST PG005029

GENERALIZED LITHOLOGY GRAPHICS
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Notes:

1. Land surface profile obtained from a 2010 Light Detection and Ranging (LIDAR) elevation model available
from the United States Geological Survey (USGS).

2. Lithologic log for boring PH-42 was obtained from Tables 13 and 14 of Greenman et al. (1961). Geographic
location for the boring was digitized on-screen by Stantec. Lithologic logs, well construction, and survey data
for wells DSCP-DW-01, DSCP-DW-06, PH-DW-10, and PH-DW-11 were obtained from Tetra Tech (2005; 2007).
3. Water-table and lower aquifer surfaces were interpolated from selected June 2018 gauging data using

point kriging.

4. Stantec generalized lithologic data from available borehole logs into 9 categories

as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt mixtures,
or clay and silt-rich sandy sediments. Holocene-age muds are colored a darker shade of green so they can be
more easily distinguished from older units.

5. Correlation between lithologies and, where applicable, geologic units is based primarily on the straight-line
method. Actual conditions between boreholes may vary from what is shown on this profile.

6. North American Vertical Datum of 1988 = NAVD 88

7. Vertical Exaggeration ~ 32 X

Figure 4-13. Stratigraphic Profile G - G’

Philadelphia Refinery Operations
a series of Evergreen Resources Group, LLC
3144 Passyunk Avenue
Philadelphia, PA 19145

Project Number: 213402602




Notes on Data Sources:

1. Pick locations include boreholes drilled at the former Philadelphia Refinery through August 2016 as well as test boring and well data obtained from
Greenman et al. (1961) Plate 1 and Table 14. Additional test boring data was obtained from the Pennsylvania Department of Transportation for L.R.
795 (Interstate 95) through a Right-to-Know Law request, and from the United States Environmental Protection Agency for the Enterprise

Avenue Site through a Freedom of Information Act (FOIA) request.

2. Borehole locations are shown as estimated by survey or through on-screen digitizing of paper maps by Stantec.

3. Where not available, historic borehole land surface elevations estimated using 2010 Light Detection and Ranging (LIDAR) data obtained
from the United States Geological Survey (USGS). ,

4. Middle clay unit aquitard isopach map created by Stantec using block Kriging interpolation with a linear variogram model.

LEGEND 0 1,500
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‘ MIDDLE CLAY UNIT"PICK" LOCATION 1:12,000 (At Original document size of 11x17)
AREA OF INTEREST (AOI) 4
D FORMER PHILADELPHIA REFINERY

[T} STATE BOUNDARY @ Stantec

APPROXIMATE LOCATION OF PHILADELPHIA
WATER DEPARTMENT SEWER i ! ) 213402602
City of Philadelphia, Prepared by ADK on 9/23/2021

THICKN Ess OF MIDDLE CLAY UNIT Philadelphia County, Technical Review by JKK on 9/23/2021

Pennsylvania Independent Review by JLM on 9/23/2021
AQUITARD Cient/Poect
FEET PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
B 1-10 FORMER PHILADELPHIA REFINERY
[ 11-20 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145
Figure No.

[ 21-30 4-14

Project Location

1.Vertical Datum: North American Vertical Datum of 1988 (NAVD 88) : 31-40 Title

.Coordinate System: 983 StatePl I ia South FIPS 3702 t
Ssouce: Stamee |0 esielereneremmaanasodh AR TS T 41450 ISOPACH MAP OF THE MIDDLE CLAY
4.Service Layer Credits: Copyright:© 2013 National Geographic Society, i-cubed

5.Contour Interval = 10 feet - 51-62 U N IT AQU ITARD

6.2020 aerial photograph obtained from Pennsylvania Spatial Data Access (PASDA).

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient
accepts full responsibility for verifying the accuracy and completeness of the data. The recipient
releases Stantec, its officers, employees, consultants and agents, from any and all

claims arising in any way from the content or provision of the data.




Figure 4-15
Groundwater Elevation Hydrographs

Penrose Avenue Remediation System - Northern Recovery Wells

10
5
E
o
z
> e RW-700
£ ——RW-701
c
S ! ——RW-702
g 5
3 e RW-703
w
E L e RW-704
H —_—5221
5 S-236
o —
5 -10
\ —S-237
-15
-20
1/1/2013 1/1/2014 1/1/2015 1/1/2016 1/1/2017 1/1/2018 1/1/2019 1/1/2020 1/1/2021
Date
Penrose Avenue Remediation System - Southern Recovery Wells
10

e RW-705
5 e R\W-706
[=s)
g — RW-707
E:
£ e R\W-708
5 —RW-709
S
[ — RW-710
2
b e RW-711
3
© — -
g RW-712
2 ——RW-713
3
I e RW-714
s R\W-715
e RW-716
e RW-717
-20
1/1/2013 1/1/2014 1/1/2015 1/1/2016 1/1/2017 1/1/2018 1/1/2019 1/1/2020 1/1/2021
Date
Penrose Avenue Remediation System - Observation Wells
5
4
3
@
0
[a)
>
E:
2
£ —s224
s
=] —S-234
©
>
3 e 5238
w
E —S-242
g 1
T e S-245
f=4
3 ——$-376
(U]
0
-1
-2
1/1/2013 1/1/2014 1/1/2015 1/1/2016 1/1/2017 1/1/2018 1/1/2019 1/1/2020 1/1/2021

Date

O Stantec



(Ae@ 1ad suojjen) aiey mo|4 Ajleq asesany

o o o o o o o o o
o o o o o o o o o
o o (=] (=] o o (=] (=] o
S S S = S S S S S
[9)] 0 ~ o [Tp] < on ~N — o
mol
B m ozueroz
6T-AON-0C
n
61-das-0¢
g 6710
LR -3-%_\,_-8
- “ " 61-1BN-0C
el . Fﬂ-%SN
u -AON-
Iu m W8I-roN-07
81-da5-0¢
—mﬂ-_a-om
-AeINI-
L N 8T-AeIN-0C
C LI 8T-1EN-0C

h 8T-Uer-07
LT-NON-0T

" [r-desoz
mLT-IN0T

L1-AeN-0¢

e @ LT-1eN-0T
LT-Uer-0z

ﬂ- 9T-AON-0T

) 91-0d3s-07

L II- 91-Inf-02
91-AeN-0¢
9T-JeIN-0T
ﬁ- ¥ 91-veroz

L ST-AON-0T
"% I

)
- - §1-das-0z
I* u ST-INf-07

— s1-AeIN-0T

ST-JeIN-0T
- F ST-Uer-0¢
[ h ¥T-NON-07

g v1-das-oz
T-INF-07

[ vT-ARN-0T

PT-JRIN-0T

u yT-uer-0z

- I>OZI
mg €T 0¢

€1-d35-0¢
L
¥ c1-inr-0z

€T-A_IN-0C
€T-1BIN-0C

Pt
T

Figure 4-16: Groundwater Recovery - Penrose Avenue Remediation System
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Figure 4-17: LNAPL Recovery - Penrose Avenue Remediation System
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APPENDIX A

Report Notifications



Evergreen Resources Management
2 Righter Parkway, Suite 120
Wilmington, DE 19803

September 29, 2021

Leigh-Anne Rainford, Director
Environmental Health Services
Philadelphia Department of Public
Health321 University Avenue
Philadelphia, PA 19104

via electronic mail at LeighAnne.Rainford@Phila.gov

RE: Submission of Remedial Investigation Report Addendums
Former Philadelphia Refinery
PADEP Primary Facility ID # 780190 (Site-wide)
PADEP Facility ID # 770318 (AOI 4)
PADEP Facility ID # 778379 (AOI 9)
EPA PAD 002 28 9700
3144 Passyunk Ave, Philadelphia, PA, Philadelphia County, PA

Dear Ms. Rainford:

This letter is to provide notice that Philadelphia Refinery Operations, a series of Evergreen Resources
Group, LLC (Evergreen) is submitting Remedial Investigation Report (RIR) Addendums to the
Pennsylvania Department of Environmental Protection (PADEP) Southeast Regional Office for the
former Philadelphia Refinery located at 3144 Passyunk Avenue in Philadelphia, Pennsylvania (Site) for
Areas of Interest (AOI) 4 and 9. The RIR Addendums address deficiencies cited by the PADEP in
previous RIRs that have been submitted for the Site under Pennsylvania’s Land Recycling and
Environmental Remediation Standards Act, the Act of May 19, 1995, P.L. #4, No. 2 (Act 2), as well as
the joint PADEP and U.S. Environmental Protection Agency (US EPA) One Cleanup Program. The RIR
Addendums are being submitted under Act 2 and the One Cleanup Program in accordance with the site-
specific remediation standards. Evergreen is an affiliate of Sunoco (R&M), LLC, a former operator of the
refinery, and both companies are indirect subsidiaries of Energy Transfer L.P. In November 2013,
Evergreen was formed to manage Sunoco’s legacy environmental cleanup at the Philadelphia Refinery.

Evergreen submitted a Notice of Intent to Remediate (NIR) to the PADEP in 2006, formally entering the
Site into the Act 2 Program. At the request of the City of Philadelphia (City), Evergreen developed a
Public Involvement Plan (PIP) in 2006 and updated it in 2019. The updated PIP outlines that each Act 2
report will have a 30-day public comment period at the time of their submittal. Following the submittal of
the AOI 4 RIR Addendum and the AOI 9 Second RIR Addendum on September 30, 2021, the public will
have 30 days to provide comments to Evergreen. Comments can be sent to Evergreen via the website



September 29,2021
Page 2 of 2

https://phillyrefinerycleanup.info/comment-submission-form, via email at
phillyrefinerycleanup@ghd.com, or via US Postal Service to PO Box 7275, Wilmington, DE

19803. Evergreen will address all comments and questions related to the AOI 4 RIR Addendum and the
AOI 9 Second RIR Addendum submitted between September 30, 2021 and October 30, 2021 in
correspondence to PADEP that will be incorporated into their review as they will not consider the report
final until any comments/questions have been addressed.

Electronic copies of the AOI 4 RIR Addendum and the AOI 9 Second RIR Addendum will also be posted
to the website (https.//phillyrefinerycleanup.info/act-2-documents/) and provided to two local Free
Library of Philadelphia branches: Thomas F. Donatucci, Sr. Library at 1935 Shunk St. and Eastwick
Library at 2851 Island Avenue. A hard copy will be made available to you upon request. PADEP and US
EPA will review the report and provide comment within 90 days.

We have appreciated the opportunity to work closely with the City in the implementation of our Public
Involvement Plan, and we look forward to continuing to collaborate with the City and the community at
the former Philadelphia Refinery.

Regards,
Evergreen Resources Management Operations

)
Tiffani L. Doerr, PG

Cc:
C. David Brown, PG, PADEP (via email)
Lisa Strobridge, PG, PADEP (via email)
Kevin Bilash, EPA (via email)
Patrick ONeill, City of Philadelphia (via email)



From: Leigh-Anne Rainford

To: DOERR, TIFFANI L

Cc: Kachel, Jenny; Patrick ONeill; Strobridge, Lisa; Brown, C David; Bilash, Kevin
Subject: Re: Municipality Notice for Act 2 Report Submittal

Date: Thursday, September 30, 2021 8:35:02 AM

Attachments: Outlook-hfimmisw.png

Received.

Thank you,

Leigh Anne Rainford, MPH | Program Administrator - Food Protection and Environmental
Engineering

Philadelphia Department of Public Health | Environmental Health Services

321 University Avenue — 2nd Floor | Philadelphia, PA 19104

Phone: (215) 685 — 7497 | Fax: (215) 382 - 1210

LeighAnne.Rainford@Phila.gov

Department of

Public Health

From: DOERR, TIFFANI L <TLDOERR@evergreenresmgt.com>
Sent: Wednesday, September 29, 2021 12:36 PM

To: Leigh-Anne Rainford <LeighAnne.Rainford@phila.gov>
Cc: Kachel, Jenny <Jenny.Kachel@stantec.com>; Patrick ONeill <Patrick.ONeill@Phila.gov>;
Strobridge, Lisa <Istrobridg@pa.gov>; Brown, C David <cdbrown@pa.gov>; Bilash, Kevin
<Bilash.Kevin@epa.gov>

Subject: Municipality Notice for Act 2 Report Submittal

External Email Notice. This email comes from outside of City government. Do not click on

links or open attachments unless you recognize the sender.

Hi Leigh-Anne,

As discussed, we're submitting an electronic copy of the notice letter for Evergreen’s upcoming Act 2
Report submittals (Philly Refinery AOI-4 and AOI-9 RIR Addendums), as detailed in the attached

correspondence. Please feel free to call if you have any questions or concerns.
Thank you,

Tiffani L. Doerr, PG

Evergreen Resources Management Operations
2 Righter Parkway, Suite 120

Wilmington, DE 19083
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Office: 302-477-1305
Cell: 484-889-7347




DOERR, TIFFANI L

From:
Sent:
To:
Subject:

Constant Contact <noreply@constantcontact.com>
Thursday, September 30, 2021 1:55 PM
DOERR, TIFFANI L

[BULK EMAIL] Your campaign Philly Refinery - Act 2 Report Submittal Notification has been sent

@ Constant Contact

Dear Tiffani Doerr,

Your campaign 'Philly Refinery - Act 2 Report Submittal Notification' was sent on
9/30/2021 around 1:54 PM EDT.

Below is a copy of the message your subscribers received. See how your campaign is doing
by visiting Reports in your account to get real-time results and stats.

Subject: Philly Refinery - Act 2 Report Submittal Notification

Public Notice — Act 2 Report Submittal
Former Philadelphia Refinery
AOIl 4 and AOI 9

Pursuant to the Land Recycling and Environmental Remediation Standards Act, the act of
May 19, 1995, P.L. 4, No. 1995-2., notice is hereby given that Evergreen is submitting
Remedial Investigation Report Addendums to the Pennsylvania Department of
Environmental Protection for Area of Interest 4 and Area of Interest 9 at the former
Philadelphia Refinery located at 3144 Passyunk Avenue, City of Philadelphia, Philadelphia
County on September 30, 2021. The reports are being submitted in accordance with the
site-specific remediation standards. The Act 2 public comment period associated with the
reports will be 30 days in duration following the report submittal on September 30, 2021,
extending through October 30, 2021. Comments can be sent to Evergreen via the website
BLOCKEDphillyrefinerycleanupl.]info/comment-submission-formBLOCKED, via email at




phillyrefinerycleanup@ghd.com, or via US Postal Service to PO Box 7275, Wilmington,
DE 19803. All comments and questions pertinent to the reports being reviewed which are
submitted within the 30-day review period, will be addressed by Evergreen and will be
submitted by Evergreen to the PADEP as part of the official report submission. The
reports will not be considered Final by PADEP until Evergreen has submitted public
comments along with an appropriate response/action to be considered by PADEP in their
review of the reports.

Reports can be accessed and downloaded from Evergreen’s website
BLOCKEDphillyrefinerycleanupl.linfo/act-2-documents/BLOCKED and are also available
at two local
Free Library of Philadelphia branches: Thomas F. Donatucci, Sr. Library at 1935 Shunk
St. and Eastwick Library at 2851 Island Avenue.

Evergreen | PO Box 7275, Wilmington , DE 19803

Unsubscribe tldoerr@evergreenresmgt.com

Update Profile | Constant Contact Data Notice

Sent by phillyrefinerycleanup@ghd.com powered by

@ Constant
Contact

Try email marketing for free today!




@he Philadelphia Tnquiver

801 MARKET STREET, SUITE 300, PHILADELPHIA, PA 19107

Affidavit of Publication COPY OF ADVERTISEMENT

Evergreen - Former Philadelphia Refinery AOI 4

On Behalf of: and AO! 9 Pursuant to the Land Recycling and
STANTEC Environmental Remediation Standards Act, the

) act of May 19, 1995, P.L. 4, No. 1995-2., notice is
1060 Andrew Drive, Ste #140 hereby given that Evergreen is submitting
WEST CHESTER, PA 193805602 Remedial Investigation Report Addendums to the

Pennsylvania Department of Environmental
Protection for Area of Interest 4 and Area of
Interest 9 at the former Philadelphia Refinery
located at 3144 Passyunk Avenue, City of
Before the undersigned authority personally appeared the undersigned who, on oath represented a Philadelphia, Philadelphia County, Pennsylvania
and say: that | am an employee of The Philadelphia Inquirer, LLC, and am authorized to make this on September 30, 2021. The reports are being

affidavit of publication, and being duly sworn, | depose and say: ?:ra;n(iititaet?o ni nst:r?ccl::rrg:n'?'ﬁ o "‘l’\'yt‘ 2t l:xi bISiiée(;cs) Energ(iefril(;

period associated with the reports will be 30 days

STATE OF PENNSYLVANIA COUNTY OF PHILADELPHIA:

1. The Philadelphia Inquirer, LLC is the publisher of the Philadelphia Daily News, with its headquarters in duration following the report submittal on
at 801 Market Street, Suite 300, Philadelphia, Pennsylvania 19107. September 30, 2021, extending through October
2. The Philadelphia Daily News is an edition of The Philadelphia Inquirer. The Philadelphia Daily News 30, 2021. Comments can be sent to Evergreen via
is continuously published and distributed Sunday-Friday in the City of Philadelphia, count and state the website https://phillyrefinerycleanup.
aforesaid. info/comment-submission-form, via email at
3. The printed notice or publication attached hereto set forth on attached gg:l‘!‘iyggfltl'ge gglesag: Q/g_’gé\'d V‘\;I?Ii;nn'l n%: o\:ll'a DUES 1 I;g(s}t;l
hereto was published in all regular print editions of the Philadelphia Daily News on All comments and questions pertinent to the

reports being reviewed which are submitted within

the 30-day review period, will be addressed by
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as published in Daily News Legals in the issue(s) of: submission. The reports will not be considered
Final by PADEP until Evergreen has submitted
public comments along with an appropriate

9/29/2021 response/action to be considered by PADEP in
their review of the reports.

Legal Notices

4. Under oath, | state that the following is true and correct, and that neither | nor The Philadelphia
Inquirer, LLC have any is interest in the subject matter of the aforesaid notice or advertisement.
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1.0 INTRODUCTION

This Quality Assurance/Quality Control Plan and Field Procedures Manual (QA/QC Plan)
outlines the procedures developed to ensure the collection and analysis of quality data for
investigations completed under the United States Environmental Protection Agency (USEPA)
Resource Conservation and Recovery Act (RCRA), Pennsylvania Department of Environmental
Protection (PADEP) Act 2, and Pennsylvania and Delaware's Tank programs at the Sunoco
Partners Marketing and Terminals, LP (Sunoco Partners) Marcus Hook Industrial Complex
(MHIC) and the Philadelphia Energy Solutions Refining and Marketing, LLC (PES) Philadelphia
Refinery Complex (PRC) on behalf of Evergreen Resources Management Operations
(Evergreen). This document shall be used in conjunction with the site-specific work plans
developed for each site and Standard Operating Procedures (SOPs) for field work as incorporated
as Appendix A of this QA/QC Plan.

The QA/QC Plan is a planning document that provides a "blueprint" for obtaining the type and
quality of data needed to support environmental decision making. The QA/QC Plan integrates
relevant technical and quality aspects of a project and documents quality assurance and quality

control.

The selection criteria and evaluation specified in this document will be used for validating the
data in accordance with the USEPA Guidance on Environmental Data Verification and Data
Validation (USEPA 240-R-02-004), dated November 2002 (EPA QA/G-8), USEPA Contract
Laboratory Program National Functional Guidelines (NFGs) for Superfund Organic Methods
Data Review (USEPA 540-R-08-01), dated June 2008 (SOMO02.2) and USEPA Contract
Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review
(USEPA 540-R-10-011), dated January 2010 (ISM02.2). Qualifiers assigned to the data will be
consistent with the data qualifiers specified in the NFGs and the USEPA Guidance for Labeling
Externally Validated Laboratory Analytical Data for Superfund Use (USEPA 540-R-08-01),

collectively referred to herein as validation guidance.
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2.0 QUALITY CONTROL REQUIREMENTS

The field and laboratory QC requirements for the characterization and remediation activities are
discussed in the following subsections. Specific QC checks and acceptance criteria are provided

in the referenced analytical methods.

2.1 Field Sampling Quality Control

The field QC requirements include analyzing reference standards for field instrument calibration
and for routine calibration verifications. All initial and continuing calibration procedures will be
implemented by trained personnel following the manufacturer’s instructions to ensure the
equipment is functioning within the specified tolerances. The calibration and maintenance history

of the project-specific field instrumentation will be maintained in an active field logbook.

Field QC samples for this project include field duplicate samples to assess the overall precision of
the sampling and analysis event, equipment rinse blanks to ensure proper cleaning of non-
dedicated equipment is conducted between samples to avoid potential cross contamination (also
generally referred to as field blanks), and trip blank samples to monitor cross contamination of

water samples by volatile organic compounds (VOCs) during sample transport.

The frequency of collection of equipment rinse blanks will be one per sampling event. Field
duplicate samples will only be prepared for groundwater samples, not for soil sampling events, at
a collection frequency of 1 in 20 samples. One trip blank will be included for every shipment of
samples to an analytical laboratory, at a minimum frequency of one trip blank per sample

shipment which contains samples for VOCs analyses.

2.2 Analytical Quality Control

The laboratory QC requirements for the analyses may include evaluating chemical/thermal
preservation, holding times, handling requirements, method blanks, instrument performance
checks, initial calibration standards, calibration verification standards, internal standards,
surrogate compound spikes, interference check samples, serial dilution samples, matrix

spike/matrix spike duplicate (MS/MSD) samples, and laboratory control samples (LCS). The
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acceptance criteria for the above identified requirements will be generated by the laboratory and

included in the laboratory reports, along with the other laboratory QC requirements.
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3.0 DATA VERIFICATION, VALIDATION, AND USABILITY

All field and laboratory data will be reviewed, verified, and/or validated. These terms are defined
as follows:

e Data review is the in-house examination to ensure that the data have been recorded,
transmitted, and processed correctly.

e Data verification is the process for evaluating the completeness, correctness, and
conformance/compliance of a specific data set against the method, procedural, and/or
contractual requirements.

e Data validation is an analyte-specific and sample-specific process that extends the
evaluation of data beyond method, procedure, or contractual compliance (i.e., data

verification) to determine the quality of a specific data set relative to the end use.

Field data and logbooks will be reviewed to ensure that the requirements of the sampling
program, including the number of samples and locations, sampling, and sample handling

procedures, were fulfilled.

Data verification, validation, and usability assessments performed on a percentage of lab
packages to ensure that the data are scientifically defensible, properly documented, of known
quality, and meet the project objectives, are described in the following sections. Data determined
to be unusable may require corrective action be taken. Data use limitations will be identified in
the data validation and usability assessment (VUA) report, which will be generated as required

for characterization or final reporting to the agencies.

3.1 Data Review, Verification, and Validation Requirements

Data review, verification, and validation of the analytical data will be performed by each
consultant completing the field activities. The exception to this scenario will be Aquaterra
Technologies, Inc. (Aquaterra), in which case Aquaterra will review/verify the data and the

consultant company working with Aquaterra will subsequently validate the samples.

Field information will be reviewed to ensure that all field measurements were conducted in
accordance with the requirements of the site-specific work plan and this QA/QC Plan including

applicable SOPs. Field measurements obtained using procedures inconsistent with the
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requirements of these documents will be evaluated and may require that additional samples are

collected or the use of the data be restricted.

Stage 1 Verification and Validation Checks

One hundred percent of the sample results will go through a Stage 1 verification and validation.
As part of the data management process, each consultant will complete verification and validation
based on the validation guidance. Data verification and validation will consist of the following

items based on the guidance stated.

Stage 1 verification and validation of the laboratory analytical data package consists of checks for
the compliance of sample receipt conditions, sample characteristics (e.g., percent moisture), and
analytical results (with associated information). It is recommended that the following minimum
baseline checks (as relevant) be performed on the laboratory analytical data package received for
a Stage 1 validation label:

1. Documentation identifies the laboratory receiving and conducting analyses, and includes
documentation for all samples submitted by the project or requester for analyses.

2. Requested analytical methods were performed and the analysis dates are present.

3. Requested target analyte results are reported along with the original laboratory data
qualifiers and data qualifier definitions for each reported result.

4. Requested target analyte result units are reported.

5. Requested reporting limits for all samples are present and results at and below the
requested (required) reporting limits are clearly identified (including sample detection
limits if required).

6. Sampling dates (including times if needed), date and time of laboratory receipt of
samples, and sample conditions upon receipt at the laboratory (including preservation, pH
and temperature) are documented.

7. Sample results are evaluated by comparing sample conditions upon receipt at the
laboratory (e.g., preservation checks) and sample characteristics (e.g., percent moisture)

to the validation guidance.

Stage 2 Verification and Validation Checks
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A minimum of 10 percent of the samples will be flagged for VUA. When a laboratory work
order is selected, the entire work order will undergo Stage 2 validation. Laboratory work orders
or sample delivery groups (SDGs) that are selected for VUA will undergo validation based on the
NFGs.

The selection of samples that will undergo VUA process is designed to meet the needs of the site
investigation, characterization, remediation, and closure programs, such as tank closures.
Sampling that falls outside these programs will not undergo the VUA process. This includes
samples that are collected for permit compliance, such as RCRA and effluent wastewater, as well

as product samples, onsite soil reuse samples, and waste characterization samples.

Ten percent of samples will be selected based on the following additional conditions:
1. Sample package selected will contain a field duplicate sample.
2. Sample package selected will contain an equipment rinse blank.
3. Sample package selected will be representative of the contracted analytical laboratories,

sample media, parameters, time, and project goals.

QC samples that are collected in the field will provide the best information for completing the
VUA reports. The conditions for selection of samples are designed to provide the most useful
information regarding sample analysis. Therefore, field duplicate samples have been identified as
a priority condition. However, field duplicate samples will only be prepared for groundwater
samples, not for soil sampling events. This is due to the known, inherent heterogeneity of soil at
the sites. For program efficiency, entire SDGs will be selected for submission in the VUA
process. Individual samples should not be selected and processed unless there is an overriding
reason to do so, such as a point of compliance sample result that when compared to the historic

data set appears to be anomalous.

Stage 2 data validation includes a review of the following QC data deliverables:
1. Technical holding times
2. Method blanks
3. Surrogate spikes
4. MS/MSD results
5. LCS results

6. Field duplicates
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7.

Trip and equipment rinse blank samples

Stage 2B Verification and Validation Checks

Stage 2B verification and validation will be completed on inorganic analytical data and will

contain the following (in addition to Stage 1 verification):

1.
2.

9.

Requested methods (handling, preparation, cleanup, and analytical) are performed.
Method dates (including dates, times and duration of analysis for radiation counting
measurements and other methods, if needed) for handling (e.g., Toxicity Characteristic
Leaching Procedure), preparation, cleanup and analysis are present, as appropriate.
Sample-related QC data and QC acceptance criteria (e.g., method blanks, surrogate
recoveries, deuterated monitoring compounds (DMC) recoveries, laboratory control
sample (LCS) recoveries, duplicate analyses, matrix spike and matrix spike duplicate
recoveries, serial dilutions, post digestion spikes, standard reference materials) are
provided and linked to the reported field samples (including the field quality control
samples such as trip and equipment blanks).

Requested spike analytes or compounds (e.g., surrogate, DMCs, LCS spikes, post
digestion spikes) have been added, as appropriate.

Sample holding times (from sampling date to preparation and preparation to analysis) are
evaluated.

Frequency of QC samples is checked for appropriateness (e.g., one LCS per twenty
samples in a preparation batch).

Sample results are evaluated by comparing holding times and sample-related QC data to
the requirements in the data validation guidance.

Initial calibration data (e.g., initial calibration standards, initial calibration verification
[ICV] standards, initial calibration blanks [ICBs]) are provided for all requested analytes
and linked to field samples reported. For each initial calibration, the calibration type used
is present along with the initial calibration equation used including any weighting
factor(s) applied and the associated correlation coefficients, as appropriate.
Recalculations of the standard concentrations using the initial calibration curve are
present, along with their associated percent recoveries, as appropriate (e.g., if required by
the project, method, or contract). For the ICV standard, the associated percent recovery
(or percent difference, as appropriate) is present.

Appropriate number and concentration of initial calibration standards are present.
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10.

11.
12.

13.

14.

Continuing calibration data (e.g., continuing calibration verification [CCV] standards and
continuing calibration blanks [CCBs]) are provided for all requested analytes and linked
to field samples reported, as appropriate. For the CCV standard(s), the associated percent
recoveries (or percent differences, as appropriate) are present.

Reported samples are bracketed by CCV standards and CCBs standards as appropriate.
Method specific instrument performance checks are present as appropriate (e.g., tunes for
mass spectrometry methods, DDT/Endrin breakdown checks for pesticides and aroclors,
instrument blanks and interference checks for ICP methods).

Frequency of instrument QC samples is checked for appropriateness (e.g., gas
chromatography-mass spectroscopy [GC-MS] tunes have been run every 12 hours).
Sample results are evaluated by comparing instrument-related QC data to the

requirements in the data validation guidance.

Stage 3 Verification and Validation Checks

Stage 3 verification and validation will be completed on organic analytical data and will contain

the following (in addition to Stage 2B):

L.

Instrument response data (e.g., GC peak areas, ICP corrected intensities) are reported for
requested analytes, surrogates, internal standards, and DMCs for all requested field
samples, matrix spikes, matrix spike duplicates, LCS, and method blanks as well as
calibration data and instrument QC checks (e.g., tunes, DDT/Endrin breakdowns,
interelement correction factors, and Florisil cartridge checks).

Reported target analyte instrument responses are associated with appropriate internal
standard analyte(s) for each (or selected) analyte(s) (for methods using internal standard
for calibration).

Fit and appropriateness of the initial calibration curve used or required (e.g., mean
calibration factor, regression analysis [linear or non-linear, with or without weighting
factors, with or without forcing]) is checked with recalculation of the initial calibration
curve for each (or selected) analyte(s) from the instrument response.

Comparison of instrument response to the minimum response requirements for each (or
selected) analyte(s).

Recalculation of each (or selected) opening and closing CCV (and CCB) response from
the peak data reported for each (or selected) analyte(s) from the instrument response, as

appropriate.
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6.

10.

11.

12.

13.

Compliance check of recalculated opening and/or closing CCV (and CCB) response to
recalculated initial calibration response for each (or selected) analyte(s).

Recalculation of percent ratios for each (or selected) tune from the instrument response,
as appropriate.

Compliance check of recalculated percent ratio for each (or selected) tune from the
instrument response.

Recalculation of each (or selected) instrument performance check (e.g., DDT/Endrin
breakdown for pesticide analysis, instrument blanks, interference checks) from the
instrument response.

Recalculation and compliance check of retention time windows (for chromatographic
methods) for each (or selected) analyte(s) from the laboratory reported retention times.
Recalculation of reported results for each reported (or selected) target analyte(s) from the
instrument response.

Recalculation of each (or selected) reported spike recovery (surrogate recoveries, DMC
recoveries, LCS recoveries, duplicate analyses, matrix spike and matrix spike duplicate
recoveries, serial dilutions, post digestion spikes, standard reference materials etc.) from
the instrument response.

Each (or selected) sample result(s) and spike recovery(ies) are evaluated by comparing
the recalculated numbers to the laboratory reported numbers according to the

requirements in the data validation guidance.

Stage 4 Verification and Validation Checks

Additional data validation may be completed for selected sites and/or sampling events, up to EPA

Level 4 data review, which will require a laboratory data package inclusive of raw data. Stage 4

verification and validation includes all of the elements of the previous stages of validation and the

following:

1.
2
3
4,
5
6

3.2

Evaluation of instrument performance checks (GC/MS)

Initial and continuing calibration checks (organic and inorganic analyses)
Review of internal standards (GC/MS)

Instrument blanks (inorganics)

Interference check samples (metals)

Recalculations of sample results and reporting limits

Validation Codes
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Consultant specific validation codes will be added to the database. This will allow quick
identification of the consultant that has performed the verification and/or VUA. Stantec may
append additional codes for data management purposes to the codes provided in dt_result table
approval_code field. Valid codes are as follows:
Langan:

e LANI — Historical data collected by Langan Level 1 Validation (Verification)

e LAN-VER - Langan performed verification

e LAN-USB — Langan performed usability

e GHD-VER — GHD performed verification
e GHD-USB — GHD performed usability

Stantec:
e STN-VER - Stantec performed verification
e STN-USB - Stantec performed usability

This methodology creates a means for consultants to perform verification and usability on data

collected by another consultant.

33 Data Updates in the Electronic Data Deliverables

All consultants will request EQuIS 4 file format Electronic Data Deliverables (EDDs) for data
management from the analytical laboratories. In order to facilitate the data updates in the
database, the following methodology will be used.

1. The consultant chemist / chemist team will open the .RES file for the EDD that has been
selected to be validated for usability. The file can be opened using Excel, Access,
Notepad, or similar tool. Although, it is a best practice to open the file in a way to
preserve the textual nature of the EDD, it is not necessary.

2. The chemist will use the result comment field in the .RES file to enter the qualifiers
associated with the record and add a semicolon as a delimiter (;) followed by the reason

code for the qualification.



QA/QC Plan and Field Procedures Manual 11
Evergreen May 20, 2016

3. The .RES file is to be saved with a .USB extension at the end of the file. This file is to be
separate from the original .RES file provided and should not be used to over write the
original .RES file that was sent with the EDD. This will result in the laboratory work
order undergoing VUA having five files instead of four for the EDD. For example:

* 1234.SMP
*  1234TST
* 1234.BCH
* 1234.RES

* 1234.RES.USB
4. Stantec will use the fifth file to update the database with the appropriate qualifiers and
codes in validator qualifiers and approval a through approval d fields in dt_result table
in the database.
5. Stantec will also change the validated y/n field in dt_result table in the database for the
particular EDD.

34 Validation Qualifiers

The following qualifiers should be used during the validation/usability process. These are based

on the NFGs, validation guidance, and commonly used qualifiers.

Data Qualifiers and Definitions

U The analyte was analyzed for, but was not detected above the level of the reported sample
quantitation limit.

J The result is an estimated quantity. The associated numerical value is the approximate
concentration of the analyte in the sample.

J+ The result is an estimated quantity. The associated numerical value is the approximate
concentration of the analyte in the sample, potentially biased high.

J- The result is an estimated quantity. The associated numerical value is the approximate
concentration of the analyte in the sample, potentially biased low.

ul The analyte was analyzed for, but was not detected. The reported quantitation limit is
approximate and may be inaccurate or imprecise.

NJ The analyte has been "tentatively identified" or "presumptively identified" as present and

the associated numerical value is the estimated concentration in the sample.
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R The data are unusable. The sample results are rejected due to serious deficiencies in
meeting QC criteria. The analyte may or may not be present in the sample.

B The analyte was detected in the method, field, and/or trip blank. This qualifier is not
pursuant to the NFGs.

If additional qualifiers are required, please forward the suggestions to the Stantec Data

Management Team and they will be added to the list of approved codes.

Submitting Data and Validation Codes for Inclusion in the Database
EDDs will be submitted to the database using the SharePoint portal intake forms. The appropriate
qualifiers and codes that have been added to the result comment field in the .RES.USB file will

be included in the submission.

Reason Codes
Following is a list of reason codes available for validation. If additional codes are required,
please forward the suggestions to the Stantec Data Management Team and they will be added to

the list of approved codes.
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Reason Reason Description
Code

General Use

EC Result exceeds the calibration range.

HT Holding time requirement was not met

MB Method blank or preparation blank contamination

LCS Laboratory control sample evaluation criteria not met

FB Field blank contamination

RB Rinsate blank contamination

SQL The analysis meets all qualitative identification criteria, but the measured
concentration is less than the reporting limit.

FD Field duplicate evaluation criteria not met

TvP Total to Partial criteria not met

RL Reporting limit exceeds decision criteria (for non-detects)

Inorganic Methods

ICvV Initial calibration verification evaluation criteria not met

CCV Continuing calibration verification evaluation criteria not met

CCB Continuing calibration blank contamination

PB Preparation Blank

ICS Interference check sample evaluation criteria not met

D Laboratory duplicate or spike duplicate precision evaluation criteria not met

MS Matrix spike recovery outside acceptance range

PDS Post-digestion spike recovery outside acceptance range

MSA Method of standard additions correction coefficient 0.995

DL Serial dilution results did not meet evaluation criteria

Organic Methods

TUNE Instrument performance (tuning) criteria not met

ICAL Initial calibration evaluation criteria not met

CCAL Continuing calibration evaluation criteria not met

SUR Surrogate recovery outside acceptance range

MS/SD Matrix spike/matrix spike duplicate precision criteria not met

MS Matrix spike recovery outside acceptance range

IS Internal standard evaluation criteria not met

LM The PFK lock mass SICPs indicate that ion suppression evident

ID Target compound identification criteria not met

Results Reported for Analytes Analyzed Multiple Times

NSR Not selected for reporting because the result was qualified as unusable

NSDL Not selected for reporting because diluted resulted was selected for reporting

NSQ Not selected for reporting because result was lesser quality based on data validation
NSO Not selected for reporting because of other reason

Bias Codes

H Bias in sample result likely to be high

L Bias in sample result likely to be low

I Bias in sample result is indeterminate
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34 Verification and Validation Summary

Verification of sample collection procedures will consist of reviewing sample collection
documentation for compliance with the requirements of the site-specific work plan and this
QA/QC Plan. If alternate sampling procedures were used, the acceptability of the procedure will
be evaluated to determine the effect on the usability of the data. Data usability will not be
affected if the procedure used is determined to be an acceptable alternative that fulfills the

measurement performance criteria in this QA/QC Plan.

The results of the data verification and validation procedure will identify data that do not meet the
measurement performance criteria of this QA/QC Plan. Data verification and validation will
determine whether the data are acceptable, of limited usability (qualified as estimated), or
rejected. Data qualified as estimated will be reviewed and a discussion of the usability of

estimated data will be included in the VUA report.

Data determined to be unusable may require corrective action to be taken. Potential types of
corrective action may include resampling by the field team or reanalysis of samples by the
laboratory. The corrective actions taken are dependent upon the ability to mobilize the field team
and whether or not the data are critical for project data quality objectives to be achieved. Data
use limitations will be identified in VUA report, which will be generated as required for

characterization or final reporting to the agencies. Each consultant will be responsible for their

own VUA reports.
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1.0 INTRODUCTION

This Field Procedures Manual outlines the standard operating procedures developed to ensure
the collection and analysis of quality data for investigations completed under the United States
Environmental Protection Agency (USEPA) Resource Conservation and Recovery Act (RCRA)
program, Pennsylvania Department of Environmental Protection (PADEP) Act 2 program and
Pennsylvania and Delaware's Tank programs at the Sunoco Partners Marketing and Terminals,
LP (Sunoco Partners) Marcus Hook Industrial Complex (MHIC) and the Philadelphia Energy
Solutions Refining and Marketing, LLC (PES) Philadelphia Refinery Complex (PRC) on behalf of
Evergreen Resources Management Operations (Evergreen). The MHIC and PRC are herein

referred to as facility or site.

Evergreen’s consultants collect data in pursuit of site characterization and remediation that will
meet the expectations of the appropriate regulatory agencies. This document shall be used in
conjunction with the site-specific work plans developed for each site and the QA/QC Plan of

which this manual was incorporated as Appendix A.

1.1 Training Qualifications

All field personnel involved in field work at MHIC and the PRC shall have completed and where
applicable, be current with OSHA 40-hour HAZWOPER training, annual OSHA 8-hour
HAZWOPER refresher, Process Safety Management (PSM) training, site-specific safety module
training for current facility badges (including fire watch and hole watch, if required), TWIC Card,
annual drug screening, and annual respirator fit testing. All field personnel new to the facility
should be provided with onsite health and safety (H&S) orientation by an experienced member
of the project team. The onsite orientation should include review of the facility’s emergency
action plan and training on Evergreen and site-specific H&S requirements. Appropriately
qualified personnel should perform field work, based on the work scope and experience level

required by the task to be executed.

1.2 Health and Safety Requirements
All consultants performing work at the referenced sites on behalf of Evergreen shall comply with

the Evergreen Resources Management Operations Health and Safety Requirements dated

June 1, 2014. This includes contractors, sub-contractors, and third party companies performing
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work for Evergreen at MHIC and the PES PRC. Each consultant must also have their own site-
specific health and safety plan (HASP) submitted to and approved by Evergreen prior to
performing any work. A site-specific HASP must be reviewed and signed by all field personnel

prior to commencement of field activities.

1.3 PPE Requirements

The minimum standard PPE at the facilities includes fire resistant clothing (FRC; coveralls may
be Nomex or other FRC, 6 ounce minimum, orange in color) with the name of the company
displayed on the back of the garment, hard hat, sturdy safety-toe boots, safety glasses, long-
gauntlet leather gloves, and personal H,S monitors. Nitrile gloves for chemical protection and
hearing protection may also be required depending on the location and type of work. Workers
are to be trained on these PPE requirements before being permitted onsite. An appropriate
respirator may be required if site-specific air monitoring action levels are met, in accordance
with the site-specific HASP. If a worker has a particular sensitivity or concern, a respirator may
be worn regardless of OSHA action levels. During winter weather conditions, slip prevention
footwear such as crampons or overshoes should be worn for traction. Task-specific PPE will be

further identified in following sections.

1.4 Site Controls
Safety cones and/or caution tape should be used in high traffic areas. The "Buddy System"
may also be employed in high traffic areas, in areas where other contractors are working, and in

remote areas. Additional task-specific site controls will be detailed in following sections.

1.5 Equipment and Decontamination

Numerous practices are employed throughout the processes of site investigation and sampling
to assure the integrity of the resulting data. The risk in use of non-dedicated equipment at
multiple sampling locations lies in the potential for cross-contamination. While the threat of
cross-contamination is always present, it can be minimized through the implementation of a
consistent decontamination program during sensitive site measurement and data collection

activities.
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All site equipment to be used in multiple locations (non-dedicated) for sampling of sail,
sediment, and/or groundwater will be decontaminated immediately prior to initial use and

between uses at each location according to the following steps:

o Remove particulates with a sorbent pad or towel and/or initial rinse with clean

potable tap water;

o Wash equipment with clean sponge, soft cloth, or scrub brush as necessary in a

solution of tap water/laboratory grade detergent (Alconox®, Liquinox®, or equivalent);
¢ Rinse with tap water;
¢ Rinse with deionized or distilled water; and
e Airdry for as long as possible.

Rinse water generated during decontamination procedures will be treated onsite by passing the
water through a bucket or tube filled with activated carbon prior to discharge to the ground
surface. Additional decontamination procedures may be appropriate depending on the task,

and will be identified in the following sections, as applicable.

1.6 Documentation

All site activities and conditions for characterization activities should be recorded by field
personnel in a field computer (e.g., YUMA) using the EQuIS Data Gathering Engine (EDGE)
application, or if necessary, a field book may be used. The entry shall include at a minimum,
the date, time, weather conditions, location, personnel present onsite, field readings, sampling
methodology, as well as additional comments or observations. Task specific observations

which should also be recorded will be identified in the following applicable sections.
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2.0 LIQUID LEVEL ACQUISITION (WELL GAUGING) PROCEDURES

2.1 Potential Hazards

Traffic, pinch points, chemical (airborne and physical contact), and biological are all likely
hazards to be encountered as well as slip/trip/fall potential during onsite well gauging activities.
Additional hazards may be mentioned in the site-specific HASP and/or the daily job safety
analysis (JSA).

2.2 Materials and Equipment Necessary for Task Completion

Optical oil/water interface probe with a graduated measuring tape to 0.01 foot accuracy,
decontamination supplies (laboratory-grade detergent, deionized or distilled water, appropriate
containers, scrub brush, and sorbent pads or paper towels), socket set, flathead screwdriver (or
pry bar or manhole cover lifter), clear bailers with string for confirmation of light non-aqueous
phase liquids (LNAPL), if necessary, and air monitoring instruments (optional, based on

previous site visits).

2.3 Methodology

This task involves the deployment of an optical oil/water interface probe with a graduated
measuring tape to 0.01 foot accuracy into a well (in most cases), recording the measurement,
and decontaminating the probe. The recorded field measurements may then be utilized for one
of several applications including: well sampling, water table gradient mapping, LNAPL
occurrence, LNAPL thickness, and/or gradient mapping, and various testing procedures. Wells
should be gauged in order of least to most contaminated, based on existing sampling data or
LNAPL occurrence, to minimize the potential for cross-contamination between wells. If LNAPL
is detected in a well that does not typically have LNAPL, it should be confirmed with a clear

bailer.

The proper procedure for liquid level acquisition is as follows:

1) Decontaminate the optical oil/water interface probe with a graduated measuring tape to 0.01
foot accuracy prior to initial deployment, and again after each well measurement to prevent

cross-contamination between wells.
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2)

If warranted, mark off a work area surrounding the well(s) to be gauged with safety cones
and/or caution tape in order to protect personnel from auto traffic; the "Buddy System" may

also be employed.

Where applicable, lift the manhole cover off of the well head (a screwdriver, pry bar, or
manhole cover lifter may be used to lift the cover depending on the size of the manhole) or

open protective well casing (stickup) and remove the well plug, if present.

Most wells should contain a mark or notch in the top edge of the casing from which
normalized readings are to be measured (reference point elevation). Slowly lower the
optical oil/water interface probe with a graduated measuring tape to 0.01 foot accuracy into
the well until the instrument signals contact with liquid. Note whether or not the instrument’s
tone is indicative of the presence of free-phase LNAPL (commonly a solid tone), or water
(commonly an oscillating or beeping tone). If LNAPL is present, record the depth at which
LNAPL was first indicated to the nearest hundredth of a foot, as measured from the top of
well casing mark/notch. Slowly lower the probe through the LNAPL until the instrument’s
tone changes to indicate the presence of water. Record the depth at which water was first
indicated to the nearest hundredth of a foot. A clear bailer may be used to verify the
existence or approximate amount and appearance of LNAPL. If no LNAPL is apparent,

record the depth to water.
Retract the probe from the well and secure the well appropriately.

Note the date and time of measurement for gauging and record all measurements and
observations in the field computer or, if necessary, in a field book for subsequent electronic

data entry.

Decontaminate the probe in accordance with the decontamination procedure outlined in
Section 1.5.

Clean up the work area, remove gauging equipment, and remove any traffic control devices.
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3.0 GROUNDWATER MONITORING PROCEDURES

3.1 Potential Hazards
Traffic, pinch points, chemical (airborne and physical contact), and biological are all likely
hazards to be encountered as well as slip/trip/fall potential during onsite well gauging activities.

Additional hazards may be mentioned in the site-specific HASP and/or the daily JSA.

3.2 Materials and Equipment Necessary for Task Completion

A list of equipment required to access, gauge, purge, and sample site monitoring wells is
presented below. Also listed are materials necessary to store, label, preserve, and transport
groundwater samples.

e Current site map detailing well locations;

o Field book and/or field computer for recording site data;

e Graduated, optical oil/water interface probe;

e Keys and tools to provide well access;

e Appropriate, laboratory prepared sample containers and labels;

o Appropriate well purging apparatus as determined by volume of groundwater to be

purged and compounds to be analyzed;

o Water quality meter for monitoring indicator field parameters (DO, pH, specific

conductance, redox potential, and turbidity if available);

o Dedicated polyethylene bottom-loading bailer or well pump and disposable tubing for

groundwater sample collection;
e Clean nylon or polypropylene bailer cord;
e Disposable nitrile sampling gloves;
o Decontamination supplies;

e Calibrated five-gallon bucket and watch or stopwatch to determine discharge rate

during purging;

e Blank chain-of-custody forms; and
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e Cooler(s) and ice for sample preservation.

3.3 Methodology for Three Well Volume Sampling
Prior to site visitation for the groundwater sampling event, the following data will be reviewed to

ensure proper preparation for field activities:
e Most recent liquid level data from all wells;

e Most recent analytical data from all wells to determine gauging and sampling

sequence; and

e Well construction characteristics.

Each monitoring well to be sampled will be gauged to obtain liquid level data immediately prior
to initiation of the sampling process (refer to well gauging procedures above). Liquid level data
should be recorded in a field computer or if necessary, a field book. Should free-phase LNAPL
be detected by the gauging process, routine groundwater sampling will not be conducted at that
location. If groundwater sampling under LNAPL is warranted, refer to the sub-LNAPL sampling

section and methodology in Section 3.6.

Groundwater sampling will be initiated by purging from the well a minimum of three well
volumes, except in cases where the well is pumped dry, as referenced below. Well purging is
performed to remove stagnant water and to draw representative water from the aquifer into the
well for subsequent sampling and analysis. In extreme cases where a well is pumped dry
and/or shows little recharge capacity, the well should be evacuated once prior to sampling.
Wellbore storage volume should be estimated using as-built information stored in the field
computer or as indicated on the well log, and the depth to water measurement obtained

immediately prior to sampling.

Water quality should be monitored and readings recorded in the field computer or field book
while purging, typically through use of a multi-parameter water quality meter with a flow through
cell or cord for down-well measurements. Water quality readings should be recorded a minimum
of three times (pre-purge, during purge, and post-purge/sample collection) or four times (pre-

purge and following each well volume). The parameters to be monitored and recorded are
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dissolved oxygen, pH, specific conductance, redox potential, temperature, and turbidity if

available.

Well purging can be performed with various equipment including: a dedicated bailer for hand
bailing low volumes of water; a surface mounted electric centrifugal pump with dedicated
polyethylene tubing; and/or submersible pump (particularly when the depth to water is greater
than 20 feet) with dedicated polyethylene tubing. During pumping, the intake will be placed
directly below the static water surface and slowly lowered during the purging process. This
procedure may not be necessary in low-yielding wells but is important in high-yielding,
permeable strata where an intake initially placed deep in a well may draw laterally and have little

influence in exchanging water from shallower depths within the well bore.

Flow rate during well purging will be approximated by the bucket and stop watch method. The
duration of pumping required to remove three well volumes will be calculated directly from this
flow rate. All fluids removed during purging will be treated onsite with activated carbon or in

accordance with an approved work plan.

The sequence of obtaining groundwater samples will be based upon available historical site
data for existing wells and photoionization detector (PID) readings for newly installed wells.
Monitoring wells will be sampled in order of those having the lowest to highest concentration of
constituents of concern (or PID readings for new wells), based upon the most recent available
set of laboratory analyses, to reduce the potential for cross-contamination. For general
monitoring events, groundwater samples will not be obtained for analysis from any well
containing measurable free product. If groundwater sampling under LNAPL is warranted, refer

to the sub-LNAPL sampling section and methodology in Section 3.6.

The following sequence of procedures will be implemented for the collection of groundwater
samples from monitoring wells.
1) Establish a clean work area where sampling equipment will not come in contact with the

ground or any potentially contaminated surfaces.
2) Use a dedicated polyethylene sampling bailer for each well.

3) Use a clean pair of nitrile gloves.
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4) Attach an appropriate length of unused, clean nylon or polypropylene cord to the designated

sampling bailer.
5) Select appropriate laboratory-provided sample containers.

6) Slowly lower sampling bailer into well until water surface is encountered; continue to lower

the sampling bailer into the standing water column to one foot below the water surface.
7) Retrieve bailer at a steady rate to avoid excess agitation.

8) Visually inspect bailed sample to ensure that no free product or organic detritus has been

collected.

9) Uncap first designated sample vial and fill from bailer as rapidly as possible but minimizing

agitation; secure septum and lid.

10) Inspect sealed sample for entrapped air; if air is present, remove the lid and gently top off

sample in vial, seal and inspect. Repeat until no air is apparent.

11) Repeat Steps 9 and 10 for the remaining sample vials based on the laboratory and/or

regulatory protocol.

12) Complete and attach labels to sample containers noting sample collector, date, time, and

location of sample; record same data in field computer or field book.

13) Place samples in ice-filled cooler in such a manner as to avoid breakage. Samples will be
maintained at a temperature of approximately 4°C.

14) Dispose of gloves, bailer, and bailer cord as solid waste and move to next sample location.

3.4 Methodology for Low-Flow Purging and Sampling

For wells that will be purged and sampled via low-flow methodology, the USEPA Region Il
Bulletin QAD023: Procedure for Low-Flow Purging and Sampling of Groundwater Monitoring
Wells will be followed. The following data will be reviewed for each well in order to set the pump
intake for the low-flow sampling:

¢ Soil boring lithologic log;
e Well construction log showing the screened interval;
e |dentification of the most permeable zone screened by the well;

e Approximate depth to static water;
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e Proposed pump intake setting; and

e Technical rationale for the pump intake setting, preferably across from the most

impacted/contaminated subsurface interval.

Adjustable rate, submersible, bladder pumps in conjunction with polyethylene tubing for purging
and sampling will be used. An alternate set up could include a stainless steel submersible
pump, such as a Hurricane® pump or a Monsoon® pump with dedicated polyethylene tubing.
The tubing diameter will be between 3/16-inch and "2-inch inner diameter and the length of the
tubing extended outside of the well should be minimized. Flow-through cells will be used to
monitor groundwater quality parameters during sampling. Monitoring well information,
equipment specifications, water level measurements, parameter readings, and other pertinent

information will be recorded during well purging and sampling.

The following sequence of procedures will be implemented for the collection of groundwater

samples from monitoring wells by the low-flow methodology.

1) PID Screening of Well: A PID measurement may be collected at the rim of the well
immediately after the well cap is removed and recorded in the field computer or field book, if

historic data is not available.

2) Depth to Water Measurement: A depth to water measurement will be collected and
recorded. To avoid disturbing accumulated sediment and to prevent the inadvertent mixing
of stagnant water, measuring the total depth of the well should be done at the completion of

sampling.

3) Low Stress Purging Startup: Water pumping will commence at a rate of 100 to 400 milliliters
per minute (mL/min). This pumping should cause very little drawdown in the well (less than
0.2-0.3 feet) and the water level should stabilize. Water level measurements are made

frequently, and flow rate will be recorded in mL/min on the sampling form or field computer.

4) Low Stress Purging and Sampling: The water level and pumping rate will be monitored and
recorded every five minutes during purging, and any pumping rate adjustments will be
recorded. During the early phase of purging, emphasis will be placed on minimizing and
stabilizing pumping stress, and recording any necessary adjustments. Adjustments, when

necessary, will be made in the first 15 minutes of purging. If necessary, pumping rates will

10
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be reduced to the minimum capabilities of the pump to avoid well dewatering. If the minimal
drawdown exceeds 0.3 feet, but the water level stabilizes above the pump intake setting,
purging will continue until indicator field parameters stabilize, as detailed in Step 5 below. If
the water level drops below the pump intake setting at the absolute minimum purge rate, the
pump will remain in place and the water level will be allowed to recover repeatedly until

there will be sufficient water volume in the well to permit the collection of samples.

Indicator Field Parameter Monitoring: During well purging, indicator field parameters (DO,
pH, specific conductance, redox potential, and turbidity if available) will be monitored every
five minutes (or less frequently, if appropriate). Purging will be considered complete and
sampling can commence when all the indicator field parameters have stabilized.
Stabilization will be achieved when three consecutive readings, taken at five minute intervals
(or less frequently, if appropriate), are within the following limits:

DO (+10 percent);

turbidity (£10 percent);

specific conductance (3 percent);

pH (£ 0.1 unit); and

redox potential ([Eh] £10 mv).

Temperature and depth to water will be also monitored during purging. Should any of the
parameter-specific components of the water quality meter fail during monitoring, the
sampling team will attempt to locate a replacement multi-meter or individual criteria meter. If
none are available, the sampling team will continue recording the parameters that are
operational, and proceed with the sampling. Any other field observations relating to sample
quality, such as odor, foaming, effervescence, and sheens, will also be recorded in the field
computer or on the sampling form.

Collection of Ground Water Samples: Water samples for laboratory analyses will be
collected prior to the flow-through cell by either using a bypass assembly or by temporarily
disconnecting the flow-through cell. All sample containers will be filled by allowing the pump
discharge to flow gently down the inside of the container with minimal turbulence. During
purging and sampling, the tubing should remain filled with water in order to minimize
possible changes in water chemistry upon contact with the atmosphere. Methods employed

to ensure that the outlet tubing will be filled include adjusting the tubing angle upward to

11
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completely fill the tubing and restricting the diameter of the tubing near the outlet of the

tubing.

The order in which samples will be collected is as follows:

e Volatile organics;

Gas sensitive (e.g., Fe*, CHy4, H,S/HS);
e Base neutrals or PAHSs;

e Total petroleum hydrocarbons;
e Total metals;

e Dissolved metals;

e Cyanide;

e Sulfate and chloride;

e Nitrate and ammonia;

e Preserved inorganic;

e Non-preserved inorganic; and
e Bacteria.

After the appropriate laboratory-provided glassware is filled and labeled, the samples shall be
placed in an ice-filled cooler and maintained at approximate 4°C for submittal to the laboratory.
Upon completion of sampling at the well, decontaminate non-dedicated equipment in
accordance with the decontamination procedure outlined in Section 1.5, and dispose of all

dedicated equipment (gloves, tubing, etc.) as solid waste before moving to the next location.

3.5  Methodology for Passive (No-Purge) Sampling for Groundwater Collection
There are many passive groundwater sampling devices that allow for accurate sample collection
without purging. Each device has specific uses and conditions for which they are more

applicable. This methodology presents details for the use of HydraSleeve samplers.

The HydraSleeve is a disposable, single use device for the collection of representative

groundwater samples for laboratory analysis of physical and chemical parameters.

12
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HydraSleeves are placed within the screened interval (or other defined interval) of the well and
activated after an equilibrium period. When used according to the manufacturer’s instruction,
the HydraSleeve will collect a groundwater sample without purging, thus causing no drawdown,
agitation, or water column mixing. The HydraSleeve collects a sample from the screened
interval only, and excludes water (or other fluids) from other parts of the well by use of check
valve that seals when the sampler is full. The HydraSleeve takes advantage of the continuous
natural movement of groundwater, which produces an equilibrium condition between the water
in a well screen and the adjacent formation. HydraSleeves produce reliable data from low yield
wells where other sample methods cannot due to well screen dewatering and associated

alteration in water chemistry.

The HydraSleeve consists of the following components:

1) Along (usually 3 to 5 feet), flexible, lay-flat polyethylene sample sleeve, which is sealed at
the bottom, and is equipped with a reed valve at the top allowing water to enter the
HydraSleeve only during active sample retrieval.

2) Areusable, stainless steel weight attached with a clip to the bottom of the sleeve. The
weight is used to carry the sample sleeve down the well to the specified depth (usually the
bottom of the well screen). An optional top weight is also available to compress the sleeve
in wells with short well screens.

3) A tether line attached to a spring clip at the top of the sample sleeve to deploy the device
within the well and later retrieve it for sample collection.

4) A discharge tube is supplied with the device, which is used to puncture the wall of the

sleeve after it is recovered to allow direct filling of sample bottles.

Deployment

Upon retrieval, the HydraSleeve is designed to effectively collect a “core” of water from within
the well screen, which is equivalent in length and diameter to the sample sleeve. The upward
motion opens the valve at the top, which then allows the device to fill with water. The
Hydrasleeve should be installed with the top of the sample sleeve as close to the desired
sample interval as possible. This will allow the sampler to fill and the check valve to close

before the top of the device is pulled past the top of the sample interval.
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To assemble and deploy the HydraSleeve:

1) Remove the Hydrasleeve from its package and hold it by the top, pinching the top at the
holes.

2) Attach the spring clip and tether in the holes.

3) Slide the clip and bottom weight assembly into the holes at the bottom of the sleeve.

4) Lower the Hydrasleeve by the tether to the bottom or to the specified depth and secure the
tether at the wellhead (Note: do not pull the HydraSleeve upward at any time during
deployment, as this could cause the check valve to open and water to fill the sleeve

inadvertently).

Sample Collection

Although the HydraSleeve only displaces approximately 100 milliliters (ml) of water during
deployment, the well should be allowed to stabilize prior to sample collection so that natural flow
conditions and contaminant distribution can return to equilibrium conditions. In certain
jurisdictions, regulatory directives may prescribe a minimum equilibration period. When used for
periodic monitoring programs, such as quarterly or semi-annual sampling, the HydraSleeve can
be installed and remain in the well until the next sampling event, thus providing ample time for

the well to equilibrate.

To collect a sample:

1) Be sure the tether is secured to the top of the well.

2) In one smooth motion, pull the tether upward at a rate of approximately 1 foot per second.
The weight of the sampler will be felt when the valve closes. Continue pulling upward until
the HydraSleeve is clear of the well.

3) Discard the water trapped at the top of the HydraSleeve above the reed valve.

4) Hold the HydraSleeve at the reed valve, and puncture the sleeve with the discharge tube
just below the reed valve.

5) Decant the water into sample containers.

6) Discard the HydraSleeve as solid waste and process the excess water through activated

carbon prior to discharge to the ground surface.

The weight and clips should be decontaminated prior to deploying a replacement HydraSleeve

in the well. Tethers can be dedicated to individual wells or decontaminated and reused.
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3.6 Methodology for Sub-LNAPL Sampling

The following section describes the methodology used for obtaining groundwater samples from
the water column beneath LNAPL. Wells for sub-LNAPL sampling are not purged of three well
volumes prior to sampling. This will prevent the potential of drawing LNAPL into the sample and

to be representative of steady-state groundwater conditions beneath the LNAPL.

The following data will be reviewed for each well in order determine the appropriate equipment

necessary:
o Well construction log showing diameter and total depth of the well;
e Approximate depth to LNAPL; and

e Approximate depth to static water.

A list of equipment for sub-LNAPL sampling is presented below:
e Field book or field computer for recording site data;

o Optical oil/water interface probe with a graduated measuring tape to 0.01 foot

accuracy;
o Keys and tools to provide well access;
e Peristaltic pump;

o Polyethylene tubing specifications of 0.25-inch outer diameter x 0.17-inch inner

diameter is preferable as this small diameter assists in achieving lower flow rates;
o Silicone tubing of appropriate diameter to operate peristaltic pump;
e Polyvinyl chloride (PVC) drop tube (1.5-inch or other appropriate diameter);
e PVC rod (0.5-inch or other appropriate diameter);
e PVC end cap for drop tube;
e Tether for end cap;
e Clamps for securing drop tube to well casing;

e Appropriate sample containers and labels;
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e Decontamination supplies;
¢ Blank chain-of-custody forms; and

e Cooler and ice for sample preservation.

The following sequence of procedures will be implemented for the collection of sub-LNAPL

groundwater samples.

1)

3.7

Determine LNAPL Thickness: Use an optical oil/water interface probe with a graduated
measuring tape to 0.01 foot accuracy to collect depth to LNAPL and depth to water
measurements.

Installing Sampling Equipment: Deploy a 1.5-inch (or other appropriate diameter) PVC pipe
(drop tube), with an attached end cap, through the LNAPL layer in the well. The end cap
should be tethered to the drop tube so it is not lost in the well when removed and in a way
that allows the drop tube to be sealed during installation. Lower the drop tube until the
bottom of the tube is approximately two feet into the water column below the bottom of the
LNAPL. Secure the drop tube to the well, and allow the system to equilibrate, approximately
one half hour. The end cap is then removed by inserting a 0.5-inch (or other appropriate
diameter) PVC rod into the drop tube and pushing on the cap until the lid is removed. The
cap will be removed along with the tube upon completion of sampling.

Collection of Groundwater Samples: Lower polyethylene tubing through the 1.5-inch drop
tube into the water column. Connect the polyethylene tubing to silicon tubing and engage
the peristaltic pump for groundwater retrieval. Set the flow rate to the lowest pumping rate
that can be sustained so that the LNAPL is not drawn into the tubing. Begin collecting
groundwater in the sample container and continue until enough volume is obtained for all

bottleware required by the laboratory for the requested analyses.

Decontamination Requirements

Of particular significance to the procedures of groundwater measurement and sampling is the

limitation, whenever possible, of materials inserted into a well bore and, even more importantly,

of materials transferred from well to well.

Many items can be discarded between well sampling and/or gauging locations without

significantly impacting project costs. Dedicated sampling equipment which can be discarded
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between well sampling locations, will be used whenever possible to preclude decontamination
requirements. Sampling equipment included in this category are polyethylene bailers, bailer

cord, nitrile gloves, and sampling tubing. However, other monitoring and sampling equipment,
such as oil/water interface probes and submersible sampling pumps, must be reused from well

to well.

All site equipment to be used in multiple locations (non-dedicated) for gauging and/or sampling
of groundwater will be decontaminated immediately prior to initial use and between uses at each

location according to the following steps:

¢ Remove particulates with a sorbent pad or towel and/or initial rinse with clean

potable tap water;

o Wash equipment with clean sponge, soft cloth, or scrub brush as necessary in a

solution of tap water/laboratory grade detergent (Alconox®, Liquinox®, or equivalent);
¢ Rinse with tap water;
¢ Rinse with deionized or distilled water; and

o Airdry for as long as possible.
Rinse water generated during decontamination procedures will be treated onsite by passing the

water through a bucket filled with activated carbon prior to disposal.

3.8 Documentation

All site activities and conditions at the time of purging and groundwater sampling should be
recorded by field personnel in a field computer via the EDGE application or, if necessary, a field
book may be used. The entry shall include the date, time, weather conditions, location (well
name), personnel present onsite, PID readings, sampling methodology, purge rate, purge
volume, and the aforementioned groundwater indicator parameters. A field qualifier “SL” shall
be applied to each sub-LNAPL sample entry to denote sample collection as sub-LNAPL.
Additional comments or observations (e.g., well damage, nearby pumping, LNAPL sheen)

should also be recorded.
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4.0 SOIL SAMPLING & WELL INSTALLATION PROCEDURES

4.1 Site Controls

Prior to hand augering, hydroexcavation, utilizing a backhoe, or deploying any drilling apparatus
to the site, an underground utility line protection request must be made (i.e., Pennsylvania One
Call) for mark-out of known subsurface utilities and associated laterals proximal to the drilling
location. Site plans, if available, should be reviewed to document and avoid the location of

onsite utilities.

After review of all known mapped and marked utilities, a site reconnaissance will be performed
to document the location of utility meters and storm sewer drains. In addition, the location of
overhead utilities must be documented. After completing the subsurface and overhead utility
review, the area to drill may be considered clear of utilities, or the location may be adjusted to a

nearby location, which must also be cleared.

Lastly, any drilling activities must be preceeded by clearing of the borehole, prior to
advancement of augers or split spoons. To ensure the safety of workers, the borehole will be
cleared by hand, hydroexcavator, or backhoe to a depth of approximately 8 feet below ground

surface.

4.2 Potential Hazards

Traffic, pinch points, chemical (airborne and physical contact), and biological are all likely
hazards to be encountered during soil sampling and well installation, as well as slip/trip/fall
potential. Drilling is considered a high risk activity which requires facility approval prior to
implementation. Additional hazards are identified in the site-specific HASP and/or the daily
JSA.

4.3 Materials and Equipment Necessary for Task Completion

A list of equipment required to oversee test boring advancement and, where applicable, sample
soil is presented below. Also listed are materials necessary to store, label, preserve, and
transport soil samples.

e Current site map detailing well locations;

e Field computer and/or field book for recording site data;
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Appropriate, laboratory prepared sample containers and labels;
o PID;

e Single-use, disposable plastic scoops or stainless steel scoop for collecting soil

samples;

e Single-use, disposable, laboratory-supplied syringes for soil sample collection (if

applicable);
e Scale for weighing samples (e.g., methanol kits, if necessary);
e Disposable nitrile sampling gloves;
e Measuring tape (for measuring core recovery);
e Munsell soil color chart/book (recommended);
o Decontamination equipment (if applicable);
¢ Blank chain-of-custody forms; and

e Cooler(s) and ice for sample preservation.

4.4 Decontamination Requirements

All down-hole drilling equipment must be steam cleaned prior to drilling at each soil boring or
well location. All soil sampling equipment must be cleaned with detergent and rinsed with
deionized or distilled water prior to deployment into the borehole. All well construction materials
(i.e. PVC well casing, PVC well screen, sand pack, bentonite) should be clean and dedicated to

each borehole.

4.5 Methodology for Soil Boring Installation

4.5.1. Borehole Advancement

During test drilling activities, a borehole is advanced into the subsurface via a rotary or direct-
push drilling technique. Various types of drilling methods could be deployed at these facilities to
advance the borehole and gain access to the subsurface for characterization and sampling. A

description of the most commonly utilized drilling methods is included below:
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45.1.1 Hollow Stem Auger

A hollow, steel pipe (available diameters vary) with welded, exterior steel “flights” is used to
convey subsurface material to the surface when rotated clockwise. A bit at the bottom of the
lead auger cuts into the subsurface material, and the rotation conveys the loosened material
(cuttings) up the flights, allowing the hole to be advanced (cuttings may not always return to
the surface, such as when drilling in soft, saturated materials). The hollow center of the
auger allows the driller to access the subsurface for soil sample collection and, where
applicable, well installation during borehole advancement. During borehole advancement, a
center stem of steel rods connected to an auger plug prevent soil cuttings from entering the
drill column. Once a desired drilling depth is reached, the center plug and rods can be
pulled out, leaving the auger stem in place to prevent borehole collapse. A split-spoon
sampler can be threaded onto the rods in place of