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AGENDA
▪

▪

Overview of the Remedial Investigation 
Reports (RIR) Review

Discussion

This presentation is funded by the U.S. Environmental Protection Agency’s (EPA’s) Technical 
Assistance Services for Communities (TASC) program. Its contents do not necessarily reflect the 
policies, actions or positions of EPA. 
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OVERVIEW OF REMEDIAL INVESTIGATION 
REPORTS REVIEW



PURPOSE OF THE REMEDIAL INVESTIGATION 
REPORTS (RIR) REVIEW
▪

▪

▪

▪

▪
▪

▪

This report provided information on 
the Site and the RIR process.

Purpose is to help nearby residents, 
businesses and organizations better 
understand:

Philadelphia Energy Solutions Refining 
and Marketing (PES) LLC Complex (Site),
Contamination at the Site and how it 
could affect them, 
Remedial investigation (RI) process,
What to expect for future site 
investigations and cleanups, and
Key findings from completed RIRs.
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RIRS REVIEW OVERVIEW

▪

▪

▪

▪

▪

▪

▪

Document overview/purpose

Site background

Sitewide considerations

Sitewide characterization

Cleanup methods

Discussion and conclusions

Individual RIR summaries
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SITE BACKGROUND
▪
▪
▪
▪

▪

Location and current status
Operational and regulatory history
Act 2 process at the Site
Potential pathways and active 
threats
RIR process
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LOCATION AND CURRENT STATUS

▪

▪

▪

▪

▪

Site is 1,400 acres and located on both 
sides of the Schuylkill River in 
Philadelphia.

Refinery made fuel and petrochemicals 
for the chemical industry, which 
resulted in soil and groundwater 
contamination.

After an explosion in 2019, PES 
stopped operations.

Hilco Development Partners, current 
owner, plans to redevelop Site as a 
light industrial park.

Several remediation systems are in 
place throughout the Site to protect 
human health and the environment. 
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OPERATIONAL AND REGULATORY HISTORY

▪

▪

▪

▪

▪

▪

▪

▪

▪

Operations started in the 1860s with processing, 
transporting and storing petroleum.

Crude oil processing started in the early 1900s with full-
scale gasoline production starting during World War II.

Facility also produced various chemicals such as acids 
and ammonia.

Sunoco purchased the facility in 1988.

Sunoco conducted various environmental investigations 
at the Site during the 1980s and 1990s.

In 2003, Sunoco and the Pennsylvania Department of 
Environmental Protection (PADEP) divided the Site into 
11 Areas of Interest (AOIs).

Sunoco submitted Notice of Intent to Remediate (NIR) 
in 2006. The NIR starts the PADEP Act 2 cleanup 
program process.

In 2013, Evergreen took over cleanup responsibility. 

Since 2013, Evergreen has been conducting RIRs at the 
AOIs. PADEP has approved completed RIRs for eight 
AOIs (1, 2, 3, 5, 6, 7, 8 and 10).
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PADEP Act 2 Cleanup Program
Pennsylvania's Land Recycling Program 
(Voluntary Cleanup Program) was 
established by a series of laws enacted in 
1995. 

This package (Acts 2, 3 and 4 of 1995) 
serves as the basis for what is more 
familiarly known as the Land Recycling 
Program or simply “Act 2.”

The Land Recycling Program encourages the 
voluntary cleanup and reuse of 
contaminated commercial and industrial 
sites.

Source: 
https://www.dep.pa.gov/Business/Land/LandRecycling/Pages/default.aspx

https://www.dep.pa.gov/Business/Land/LandRecycling/Pages/default.aspx


ACT 2 PROCESS AT THE SITE
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POTENTIAL PATHWAYS AND ACTIVE THREATS

▪

▪

▪
▪
▪

Contamination left behind in the soil 
and groundwater will require long-
term cleanup, which will protect future 
users of the site property and prevent 
further contamination from moving 
into groundwater.

Cleanup activities can negatively affect 
nearby residents and businesses, 
including:

Truck traffic
Noise
Dust
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RIR PROCESS

▪ RIR is a report documenting 
environmental conditions (also known 
as characterization).

▪ RIR must meet PADEP Act 2 program 
requirements.

▪ Each RIR follows a similar structure and 
includes:
▪ Introduction and background,
▪ Environmental setting, 
▪ Characterization, 
▪ Fate and transport, and 
▪ Conceptual site model. 
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Key Cleanup Terms

Characterization: all information collected 
for an AOI documenting environmental 
conditions in the area.

Fate: how chemicals break down in the 
environment.

Transport: how chemicals travel through the 
environment. 

Conceptual site model: provides an overall 
picture of where contamination is located, 
fate and transport, and how people and the 
environment are exposed to contamination.



SITEWIDE CONSIDERATIONS
▪ Environmental setting 

▪ Current and future use scenarios and assumptions

▪ Standards

▪ Site characterization and delineation status

▪ Characterization and contaminants of concern (COCs)

Delineation versus Characterization

Delineated: a chemical was detected in 
a sample above the standard, 
additional samples were collected 
surrounding the initial sample, and the 
results around the initial sample were 
below the standard. Under these 
circumstances, the contaminated area 
has been “delineated.” 

Characterized: when environmental 
conditions are identified through 
sample collection and analysis. 
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ENVIRONMENTAL SETTING 

▪ Environmental media:

▪ Soil
▪ Groundwater

▪ Surface water

▪ Sediment 
▪ Air

▪ Groundwater occurs in two units:

▪ Shallow or water table aquifer

▪ Lower or deep aquifer

▪ Soils include surface and subsurface.

▪ Surface water includes on-site ponds and the Schuylkill River.

▪ Sediment is located along the river and tributaries to the river.

▪ Air includes outside or ambient air as well as indoor air.
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CURRENT AND FUTURE USE SCENARIOS AND ASSUMPTIONS

▪ Currently unoccupied.

▪ Potential future use includes industrial 
or commercial.

▪ Site will never be in residential use and 
the cleanup will not be protective for 
residential use.

▪ Cleanup will be protective for non-
residential use.
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STANDARDS

▪ Three types of Act 2 standards:
▪ Background: based on conditions in 

areas that are not affected by site 
contamination.

▪ Statewide: established by PADEP.
▪ Site-specific: calculated based on a risk 

assessment for the Site or based on 
pathway elimination.

▪ The standards for all areas of the Site 
are based on Act 2 non-residential 
statewide health standards for soil and 
groundwater except for lead, which has 
a site-specific standard.
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SITE CHARACTERIZATION AND DELINEATION STATUS

▪ All contamination at the AOIs has been 
characterized.

▪ All soil contamination has been 
delineated except for specific areas of 
AOI 10.

▪ Areas of groundwater and LNAPL 
contamination have not yet been 
delineated.

▪ Additional investigations and modeling 
for groundwater and LNAPL 
contamination will be part of an 
upcoming Act 2 report.
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Light Non-Aqueous Phase Liquid (LNAPL)

Oil refineries often leaked or spilled gasoline 
and other petroleum products onto the 
ground. This contamination is called free 
product. Certain types of free product are 
lighter than water, so they float on top of the 
groundwater. They are called LNAPLs. 
Groundwater and soil that comes into 
contact with free product becomes 
contaminated. Each RIR states whether 
LNAPL is present in the AOI, its location and 
movement (if any), and the status of its 
removal or treatment. 



CHARACTERIZATION AND CONTAMINANTS OF CONCERN (COCS)

▪ Four types of environmental samples 
were collected and analyzed.
▪ LNAPL
▪ Soil
▪ Groundwater
▪ Vapor intrusion

▪ COCs include volatile organic 
compounds (VOCs), semi-volatile 
organic compounds (SVOCs) and lead.
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Methods of sampling (Source: Evergreen)



SITEWIDE CHARACTERIZATION
▪ Soil investigation results (all COCs except lead)

▪ Soil investigation results (lead)

▪ LNAPL investigation results

▪ Groundwater investigation results

▪ Air investigation results
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SOIL INVESTIGATION RESULTS (ALL COCS EXCEPT LEAD)

▪ Over 1,200 surface soil samples (0 to 2 
feet deep). 

▪ Just over 1,000 subsurface soil samples 
(2-15 feet deep).

▪ Any samples above Act 2 standards 
were delineated (red dots in figure). 
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Figure 5. Surface soil investigation results (Source: Evergreen)



SOIL INVESTIGATION RESULTS (LEAD)

▪ Over 1,100 surface soil samples (0 to 2 
feet deep).

▪ Just over 800 subsurface soil samples 
(2-15 feet deep).

▪ Any samples above site-specific 
standard was delineated (red dots in 
figure). 
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Figure 7. Lead surface soil investigation results (Source: Evergreen)



SOIL INVESTIGATION RESULTS (ALL)

Figure 5. Surface soil investigation results (Source: 
Evergreen)

Figure 6. Subsurface soil investigation results (Source: 
Evergreen)

Figure 7. Lead surface soil investigation results (Source: 
Evergreen)
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LIGHT NON-AQUEOUS PHASE LIQUID (LNAPL) 
INVESTIGATION RESULTS

▪ Present under the Site at the 
groundwater surface in all AOIs.

▪ All LNAPL areas have been 
characterized.

▪ LNAPL in most areas is not spreading 
and does not appear to be contributing 
to groundwater contamination.
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Figure 8. LNAPL Distribution 2018-2019 (Source: Evergreen)



GROUNDWATER INVESTIGATION RESULTS

Figure 9. Benzene results in the water table aquifer, 2014 to 2019
(Source: Evergreen)

Figure 10. Benzene results in the lower aquifer
(Source: Evergreen)
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AIR INVESTIGATION RESULTS

▪ Over 200 air samples collected.

▪ Mostly from inside buildings (occupied 
and unoccupied).

▪ Ambient air samples were also 
collected

▪ Fewer than 10 samples from 
subsurface.

▪ Some samples above standards or 
screening levels.

▪ Currently no occupied buildings on site.

▪ Vapor intrusion is not currently a 
concern.
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CLEANUP METHODS USED AT OTHER OIL REFINERY 
SITES
▪ Cleaning up contaminated groundwater 

and LNAPL
▪ Pumping and treatment

▪ Cleaning up groundwater
▪ Air sparging
▪ Enhanced biodegradation
▪ Monitored natural attenuation

▪ Cleaning up LNAPL
▪ Sheet pile walls
▪ Soil washing
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▪ Cleaning up soil
▪ Excavation
▪ Capping
▪ Stabilization
▪ Bioremediation
▪ Phytoremediation
▪ Soil vapor extraction

Interested in learning more about any of these methods? See EPA’s Citizen’s Guide 
to Treatment Technologies https://www.epa.gov/remedytech/citizens-guide-
treatment-technologies

https://www.epa.gov/remedytech/citizens-guide-treatment-technologies


SUMMARY COMMENTS
▪ Evergreen has completed eight of the RIRs and is in the process of completing 

the remaining RIRs.

▪ Further Act 2 deliverables will assess groundwater fate and transport, which will 
provide further clarification on how the findings for each RIR tie together.

▪ After approval of all the RIRs, Evergreen will prepare and submit a human health 
risk assessment and an ecological risk assessment.

▪ The public has the right to participate and comment on Act 2 submittals and the 
cleanup plan.

▪ The characterization activities took place before the June 2019 explosion and 
facility shutdown. The community may want to inquire if additional investigation 
activities are planned to evaluate possible changes to site conditions.
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FOR MORE INFORMATION…
▪ Evergreen’s PES website: https://phillyrefinerycleanup.info/

▪ EPA’s PES website: https://www.epa.gov/hwcorrectiveactionsites/hazardous-
waste-cleanup-philadelphia-energy-solutions-refining-and-marketing
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https://phillyrefinerycleanup.info/
https://www.epa.gov/hwcorrectiveactionsites/hazardous-waste-cleanup-philadelphia-energy-solutions-refining-and-marketing


RIR STATUS BY AOI



AOI 1 – NO. 1 TANK FARM AND NO. 2 TANK FARM
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil Yes Soil from locations above standards will 
need further evaluation or remediation.

Subsurface 
Soil

Not needed None specified

Groundwater No Benzene and methyl tert butyl ether 
(MTBE) contamination extends off site. 
Further characterization is needed. It will 
be part of the upcoming fate and 
transport Act 2 report.

LNAPL No LNAPL has been observed off site to the 
east and northeast and will continue to 
be monitored. Fluids recovery is ongoing 
in this area.

Figure A-1. AOI 1 (Source: Evergreen)



AOI 2 – POINT BREEZE PROCESSING AREA
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil Yes None specified

Subsurface 
Soil

Not needed None specified

Groundwater No Delineation is complete to the north, 
east and south, but not to the west. 
Fate and transport of groundwater in 
AOI 2 and an evaluation of surface 
water will be provided in a future Act 2 
report.

LNAPL Yes None specified

Figure A-2. AOI 2 (Source: Evergreen)



AOI 3 – POINT BREEZE NORTH YARD
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil Yes None specified

Subsurface 
Soil

Not needed None specified

Groundwater Yes None specified

LNAPL Yes None specified

Figure A-3. AOI 3 (Source: Evergreen)



AOI 5 – GIRARD POINT SOUTH TANK FIELD AREA

32

Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil Yes None specified

Subsurface 
Soil

Yes None specified

Groundwater Yes None specified

LNAPL Yes None specified

Figure A-4. AOI 5 (Source: Evergreen)



AOI 6 – GIRARD POINT CHEMICALS PROCESSING AREA
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil Yes None specified

Subsurface 
Soil

No Additional samples are planned for 
the area around sample number AOI 
6-16-025.

Groundwater No Delineation was not possible near 
the bulkhead along the Schuylkill 
River. Fate and transport of 
groundwater in AOI 6 will be 
provided in a future Act 2 report.

LNAPL No Delineation was not possible near 
the bulkhead along the Schuylkill 
River. Fate and transport of 
groundwater in AOI 6 will be 
provided in a future Act 2 report.

Figure A-5. AOI 6 (Source: Evergreen)



AOI 7 – GIRARD POINT FUELS PROCESSING AREA
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil Yes None specified

Subsurface Soil Not needed None specified

Groundwater No Additional sampling is planned and will be 
submitted in a future Act 2 report.

LNAPL Yes LNAPL recovery is ongoing and will be part 
of the sitewide cleanup plan.

Figure A-6. AOI 7 (Source: Evergreen)



AOI 8 – POINT BREEZE REFINERY NORTH YARD
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil No Delineation is complete to the north and 
east, but delineation was not possible to 
the west as soil contamination extended 
right up to the Schuylkill River.

Subsurface Soil Not needed None specified

Groundwater No Groundwater may be migrating from AOI 1 
or other off-site sources and into sewers 
and the Schuylkill River. Fate and transport 
of groundwater in AOI 8 will be provided in 
a future Act 2 report.

LNAPL Yes None specified

Figure A-7. AOI 8 (Source: Evergreen)



AOI 10 – POINT BREEZE WEST YARD
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Media Delineation
Yes/No/Not Needed

Follow-up Actions

Surface Soil No Additional delineation for lead and 
benzo(a)pyrene are planned. 

Subsurface 
Soil

No Samples were only collected around 
waste areas. Additional subsurface 
sampling will be conducted.

Groundwater No Modeling results showed benzene in 
well W-33 could migrate to Lands Creek.

LNAPL Yes None specified

Figure A-8. AOI 10 (Source: Evergreen)



DISCUSSION
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