' Philadelphia Refinery

Sunoco, Inc.

3144 Passyunk Avenue
Philadelphia PA 19145-5299
215 339 2000

January 31, 2003

Pennsylvania DEP
Southeast Regional Office
Lee Park, Suite 6010

555 North Lane
Conshohocken PA 19428

Attn: Mr. David Burke

Re: 26" Street Border Investigation
Sunoco Philadelphia Refinery
Point Breeze Processing Area

Dear Dave:

Enclosed are two hard copies and one electronic copy of the Remedial
Investigation Report for the 26" Street Border of Sunoco’s Point Breeze
Processing Area. Sunoco Inc.(R&M) retained Secor International, Inc. to
complete this investigation and report.

Included in this investigation was additional monitoring well installation, an
evaluation of historical ganging data, an analytical characterization of LNAPL
types on and off -site, an evaluation of the existing recovery system performance,
an evaluation of pump tests and slug tests on and off- site, and an analysis of
dissolved hydrocarbon data at the 26" Street perimeter.

Based on the information gathered in this investigation, we have developed a list
 of recommendations. Included as recommendations are the need for further site
«characterization/LNAPL definition, implementation of an extended pilot test of
~ the reconfigured 400 series recovery systenn, implementation of off-sife
remediation in the vicinity of well S-98, remedial testing in the vicinity of well
S-50 and remedial testing in the vicinity of well S-124.

As we discussed, a new survey will be performed to provide accurate locations
and elevations of all wells in the eastern portion of the Point Breeze Processing
Area South Yard relative to NAD 83. (horizontal datum) and NGVD 88 (vertical
datum). In addition, all of the wells on the Belmont Terminal will be tied into this
survey. :
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The existing 400 series recovery wells remediation system has been reconfigured
to operate as a pneumatic total fluids recovery system. Currently, the discharge
pipe is frozen solid, preventing operation of the system. In the interim, LNAPL
will be recovered from the LNAPL bearing wells on the border by either vacuum
truck or a portable submersible pump. This will be done on a weekly basis until
the remediation systems are reactivated.

I look forward to discussing the findings of this report with you. Please call me at
(610) 859-1881 with any questions or comments.

Best Regards,

Sr. Environmental Consultant

Enclosure

Cc:  Steve Coladonato, Sunoco, Inc.
Ed Ciechon, Sunoco, Inc.
Ray Toto, Sunoco, Inc. w/o enclosure
Steve Baggett, Secor International
S. Hon Lee, USEPA, Region I

Burke01_30_03
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Environmental Protection Agency, Region ITI
3WC22

1650 Arch Street

Philadelphia, PA 19103-2029

Attn: S. Hon Lee

Re:  Remedial In\?estigation Report
26™ Street Border
Point Breeze Processing Area

Dear Hon:

Enclosed is a copy of the above referenced report. An investigation of LNAPL
occurrence and elevated dissolved hydrocarbon levels near the 26™ Street border
of the Point Breeze Processing Area was conducted for Sunoco Inc. (R&M) by
Secor International Inc. in the fourth quarter of 2002. Secor also evaluated the
effectiveness of Sunoco’s current recovery system along 26™ Street.

As you are aware, Sunoco had previously submitted “Documentation of
Environmental Indicator Determination for Migration of Contaminated
Groundwater Under Control” (EI RCRIS Code CA750) for the Point Breeze
Processing Area and had indicated that further information was necessary to
evaluate the potential migration of contaminated groundwater at the facility. This
report is intended to address that evaluation and provides recommendations for
further work to quantify and address areas of groundwater contamination with a
goal of meeting EPA’s EI detenmination in 2005. ‘We also have conducted this
work to be consistent with the Statement of Intent between EPA and Sunoco

- particularly fo focus on a results oriented, performance based approach to
addressing groundwater conditions at the Philadelphia Refinery.

Hon_lee 01_31_031-1(1)
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After review of this report, please give me a call at 610-859-1881 with any
questions or comments on the recommendations and proposed next steps outlined
for this facility.

Sincerely,ﬁ

o
ppenheim, PE

ce: S. Coladonato, Sunoco, Inc
D. Burke, PADEP

Hon lee_01_31_031-1 (1}
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bee:  E. Ciechon
R. Toto
C. Barksdale
F. Aceto, Secor

Hon_lee_01_31_031-1(1)
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1.0 INTRODUCTION

This Remedial Investigation Report was prepared for Sunoco, Inc. (R&M) (Sunoco) for the
eastern portion of the Point Breeze Processing Area of the Philadelphia Refinery located in
Philadelphia, Pennsylvania (refer to Figure 1-1). The investigation was performed to
characterize the occurrence of light non-aqueous phase liquids (LNAPL) along the eastern
perimeter of the Point Breeze Processing Area (refer to Figure 1-2) which borders 26th Street
(also referred to as PA Route 291). Site-specific information was used in the evaluation of an
appropriate remedial approach for the recovery of LNAPL along the 26th Street border and across
(east of) 26th Street from the northern portion of the Point Breeze Processing Area.

This investigation was also performed to provide baseline site characterization data in order to
direct additional site activities needed to assess groundwater under the United States
Environmental Protection Agency (USEPA) Resource Conservation and Recovery Act (RCRA)
Corrective Action Environmental Indicators (EI) program.

1.1 Objectives

In a September 26, 2002 letter from the Pennsylvania Department of Environmental Protection
(PADEP) to Sunoco, PADEP requested Sunoco provide a report detailing actions taken to
investigate and prevent off-site migration of LNAPL along the 26th Street border of the refinery.
PADEP referenced the apparent increases of LNAPL thickness in wells on adjacent properties
which border 26th Street and requested Sunoco investigate the LNAPL occurrence. In their
letter, PADEP also requested that Sunoco communicate the operational status of the 400 series
recovery wells when changes occur. This investigation was performed to address PADEP’s
requests expressed in the September 26, 2002 letter to Sunoco.

As mentioned above, this investigation was also performed to provide baseline data in order to
direct additional site activities as needed for the USEPA EI program. The EPA is using two
environmental indicators to assess conditions at facilities undergoing RCRA corrective action.
The two indicators relate to current human exposures to contamination and the migration of
contaminated groundwater. During September 2002, Sunoco completed El determination forms
for the “Current Human Exposures Under Control” and “Migration of Contaminated
Groundwater Under Control” to USEPA for the Point Breeze Processing Area. Sunoco
responded to the “Current Human Exposures Under Control” indicating that there are no
“unacceptable” human exposures to “contamination” (i.e., constituents in concentrations in
excess of appropriate risk-based levels at the Philadelphia Refinery) that can be reasonably
expected under current land and groundwater use conditions. The “Migration of Contaminated
Groundwater Under Control” response submitted to USEPA indicated that more information is
needed to make a determination. This investigation reviewed and consolidated baseline
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information to support additional site activities needed to make a determination of the status of
groundwater migration along the 26th Street border of the facility.

Activities performed during this investigation and documented in this report include:

] Installation of 12 monitoring wells,

" Liquid level gauging,

" Agquifer characterization including the performance of an aquifer test and seven slug tests,
" Redevelopment and short-duration capacity testing of the 400 series recovery wells,

] Performance of four LNAPL bail-down tests, and

" Collection and laboratory analyses of LNAPL samples for product characterization.

1.2 Report Organization

The remainder of the remedial investigation report has been divided into the following sections:

Section 2.0 — Summarizes the site setting including location and description, geology and
hydrogeology, and provides a description of the 400 series recovery well system.

Section 3.0 — Provides a description of the field methods utilized.
Section 4.0 — Provides a discussion of the results of the investigation including site geology and
hydrogeology, recovery well testing, extent of LNAPL occurrence, LNAPL bail-down testing,

and characterization of the LNAPL.

Section 5.0 — Presents a preliminary evaluation of remedial alternatives for the 26th Street
perimeter of the Point Breeze Processing Area.

Section 6.0 — Presents the conclusions of the investigations and recommendations for future
activities.

S:\Sunoco\26™ Street\Characterization Report\26™" Street Report.doc SECOR
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2.0 SITE SETTING

This section provides a brief description of the project area. Included is a discussion of the
project location, the regional geology and hydrogeology, and the 400 series recovery well
remedial system.

2.1 Site Location and Description

The Point Breeze Processing Area of the Philadelphia Refinery is located in south Philadelphia,
Pennsylvania (refer to Figure 1-1). The Point Breeze Processing Area is bounded to the north by
Sunoco’s Belmont Terminal and Passyunk Avenue; to the west by the Schuylkill River and the
Girard Point Processing Area of the Philadelphia Refinery; to the south by Penrose Avenue; and
to the east by 26th Street.

As indicated on Figure 1-2, the area of investigation includes the eastern portion of the Point
Breeze Processing Area. Areas also investigated were adjacent to the eastern side of 26th Street
and to the west of the railroad tracks, which are properties owned by Consolidated Railroad
Corporation (Conrail), Steen Company, and Ryder Company (these properties are depicted on
Figure 3-2). This investigation included the testing, gauging and LNAPL sampling of previously
existing wells on the Conrail property (refer to Figure 1-2).

As indicated on Figure 1-1, to the east of the railroad tracks that parallel 26th Street, are the
Defense Support Center Philadelphia (DSCP) and a former residential area owned by the
Philadelphia Housing Authority (the former PHA property). A LNAPL plume on the water table
occurs to the east of the Point Breeze Processing Area and encompasses the central and southern
portion of the DSCP property, the northern portion of the Philadelphia Housing Authority
Property, and the Steen Property. The DSCP is working under an order from PADEP to address
this area.

2.2 Geology and Hydrogeology

The Point Breeze Processing Area is located within the Coastal Plain Physiographic Province
approximately one mile southeast of the Fall Line. The topographic elevation of the study area
generally ranges from 15 to 30 feet above mean sea level with a gentle slope to the west and
south. The Coastal Plain is characterized by gently southeastern dipping, unconsolidated marine
and fluvial deposits of clay, silt, sand, and gravel of late Cretaceous and Tertiary Age.

Previous investigations in the area indicate that the surficial geology consists of localized fill,
Quaternary Alluvium and Pleistocene-age Trenton Gravel. The Quaternary Alluvium in the area

S:\Sunoco\26™ Street\Characterization Report\26" Street Report.doc
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is reported to consist predominantly of sandy silt and sandy micaceous clay. This unit generally
ranges in thickness from 0 to 20 feet. The Trenton Gravel underlies the Quaternary Alluvium.

The Trenton Gravel is described as gray or pale reddish-brown, very gravelly sand interstratified
with semi-consolidated limonite cemented sand and clayey silt beds; and includes areas of
alluvium and swamp deposits. The sediments are poorly sorted (Balmer and Davis, 1996). The
thickness of the Trenton Gravel is underlain by a sequence of Upper Cretaceous Age sand and
clay units which overlie the crystalline bedrock of the Wissahichon Formation (a well foliated
schist and gneiss). A generalized stratigraphic column for the Coastal Plain is presented as
Figure 2-1, although the wedge of Coastal Plain sediments thin to the northwest towards the Fall
Line.

The maximum depth of exploration for this investigation was approximately 35 feet below
ground surface (bgs). A description of the subsurface materials encountered during this
investigation is provided in Section 4.1

2.3 RW-400 Series Recovery System

A groundwater/LNAPL recovery system was installed in 1995 on the northern portion of the 26th
Street perimeter of the Point Breeze Processing Area and the southern portion of the Belmont
Terminal (RW-400) as part of the work conducted under the 1993 Consent Order between
Sunoco and PADEP. The recovery system consists of RW-400, RW-402, RW-403, RW-404,
RW-405, and RW-406 (RW-401 was replaced by RW-406 during 2000 because of excess silt in
the bottom of RW-401). These wells were installed to recover LNAPL along the 26th Street
perimeter of the refinery. The locations of the RW-400 series recovery wells are depicted on
Figure 2-2 and well construction specifications are presented on Table 2-1.

Each recovery well was equipped with a dual pump system (a LNAPL pump and a submersible
water pump). The volume of LNAPL and groundwater recovered was monitored by individual
in-line flow meters. The pumps operated using water/LNAPL level probes connected to a control
panel located in the immediate vicinity of each well. Recovered LNAPL was pumped directly to
an adjacent aboveground recovery tank while water was routed to the facility wastewater
treatment plant. The operation of this system has been documented in quarterly progress reports
submitted to PADEP.

In addition to recovery system operation, Sunoco also performs liquid level gauging of a network
of groundwater monitoring wells and annual groundwater sampling (and laboratory analyses of
samples) of eight perimeter monitoring wells within the Point Breeze Processing Area. This data
is provided to PADEP in quarterly and annual status reports.
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3.0 SITE CHARACTERIZATION METHODS

This section describes the field activities performed in order to meet the objectives of the
investigation. Activities performed included monitoring well installation, liquid level
measurements, aquifer characterization, recovery well capacity testing, LNAPL bail-down
testing, and LNAPL sampling and analyses.

3.1 Monitoring Well Installation

A total of 12 monitoring wells (designated S-116 through S-127) were installed between August
12, 2002 and September 19, 2002. These wells were installed to provide additional delineation of
the extent of LNAPL and for future use in the EI Program. Monitoring wells S-116 through S-
127 were installed along the eastern perimeter of the Point Breeze Processing Area (refer to
Figure 3-1).

Monitoring well installation was initiated on August 12, 2002 by Parratt-Wolffe, Inc. under the
supervision of a SECOR professional geologist registered in Pennsylvania. Soil borings were
advanced at each location using continuous flight hollow-stem auger drilling techniques. During
drilling, soil samples were collected for lithologic description continuously to the target depth
with a split-barrel sampling device. Organic vapors in the headspace of soil samples were
monitored with a photoionization detector (PID). Soil borings were advanced to depths ranging
from 22 to 35 feet below bgs. The subsurface lithology and PID measurements were recorded by
the supervising geologist on a lithologic log (refer to Appendix A).

Once the termination depth of each soil boring was reached, the well casing and screen was
inserted into the boring through the center of the hollow-stem auger. The monitoring wells were
constructed of 4-inch diameter schedule 40 polyvinyl chloride (PVC) well screen and solid PVC
riser. Lengths of pipe were joined using threaded flush joint couplings. The well screen was pre-
constructed, commercially slotted, with a slot size of 0.020 inches. The bottom of each screen
was provided with a threaded flush joint cap. A well sorted silica filter sand (#2 grade) was
poured through the augers from the bottom of the boring to a level above the top of the screened
interval to fill the annular space. The remaining annular space above the sand pack was filled
with a bentonite grout to the surface. Soil cuttings were placed in the vicinity of the wellheads
for management by the facility. Monitoring well construction specifications are summarized on
Table 3-1.

Monitoring wells were developed to provide efficient hydraulic communication between the well
and the surrounding aquifer using a surge block and vacuum truck. No water was added to the
wells during development. All well development water was routed to the refinery’s NPDES
permitted wastewater treatment facility.
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3.2 Liquid Level Gauging

Depths to liquids were gauged in monitoring wells within the area of investigation on April 30,
2002; September 3, 2002; and October 22, 2002. The depth to groundwater and the depth to
LNAPL (if present) in each well were measured using an electronic oil/water interface probe.
This instrument is capable of measuring the depth to liquids to an accuracy of 0.01 foot. The
depth to water was measured from the top of the PVC well casing (TOC).

Well gauging events were performed on April 30, 2002 to evaluate LNAPL occurrence in order
to direct monitoring well installations. The September 3, 2002 well gauging event was performed
following the installation and development of monitoring wells S-116 through S-125. As a result
of this gauging event, monitoring wells S-126 and S-127 were installed. The October 22, 2002
well gauging event included all site monitoring wells used in this investigation. Data collected
during these and other gauging events conducted as part of other facility activities were used to
evaluate water table fluctuations and LNAPL occurrence.

3.3 Site Survey

Following completion, each monitoring well was located and surveyed for vertical control
relative to the established site-specific datum (refer to Table 3-1). This data, in conjunction with
liquid level measurements were used to prepare groundwater elevation maps.

As will be described in Section 6.0, Sunoco is currently in the process of performing an area-wide
site survey by a surveyor licensed in Pennsylvania. The survey will present a “compiled” base
map including the eastern portion of the Point Breeze Processing Area, Belmont Terminal and
areas immediately east of 26th Street. All wells and key features will be included. Monitoring
wells will be surveyed relative to NAD 83 (horizontal datum) and NGVD 88 (vertical datum).

3.4 Aquifer Characterization

Aquifer characterization activities included a pumping test of recovery well RW-406 and seven
slug tests. These tests are described below.

3.4.1 RW-406 Pumping Test

A pumping test was performed at RW-406 (refer to Figure 2-2 for well location) in order to
estimate aquifer characteristics, evaluate LNAPL recovery, and evaluate the extent of influence
from pumping. Prior to conducting the test, RW-406 was redeveloped using a surge block and
vacuum truck.

S:\Sunoco\26™ Street\Characterization Report\26™" Street Report.doc SECOR
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The test was initiated on October 1, 2002 and consisted of pumping RW-406 for 3,300 minutes
and monitoring depth to liquids in nearby observation wells. The extraction rate from RW-406
was monitored using an in-line electronic flow meter. The liquid levels in the pumping well and
nearby observation wells were monitored using an electronic data logger and/or a hand held
interface probe capable of detecting water and LNAPL.

In order to meet the objectives of the testing, the flow rate was initially kept constant in order to
estimate aquifer characteristics using constant flow rate calculations. Periodic LNAPL removal
was required in order to prevent LNAPL from being pumped through the water pump and to
prevent the pump from undesired cycling as LNAPL thickness increased. A hand-held pump was
used to remove LNAPL. The discharge rate was incrementally increased during the test in order
to evaluate the sustainable yield of the well and to evaluate the influence on groundwater/LNAPL
elevations in nearby observation wells. The pumping intervals of the test are summarized below:

" 0 to 1,275 minutes (elapsed time since pumping began): average discharge rate was
approximately 1.85 gpm (one LNAPL removal event performed at 505 minutes),

" 1,275 to 1,835 minutes: average discharge rate was approximately 1.85 gpm (water
pump was cycling using the water level probe installed in the well),

" 1,835 to 2,254 minutes: average discharge rate was approximately 2.5 gpm with periodic
product removal from RW-406, and

. 2,254 to 3,300 minutes: average discharge rate was approximately 2.74 gpm with
periodic product removal from RW-406.

Water levels in RW-406 and nearby observation wells were monitored for approximately 600
minutes following the cessation of active pumping. RW-406 pumping test data is included in
Appendix C and the results of the testing will be described in Section 4.2.2.1.

3.4.2  Slug Testing

During October 2002, seven slug tests were performed to approximate the hydraulic conductivity
of the saturated unconsolidated material in the vicinity of the well tested. Slug tests were
performed on wells adjacent to 26th Street (S-43, S-86, S-116, S-120, S-122, S-127, and RW-
406).

A slug test is a single well test that consists of rapidly changing the water level in the well and

recording the response of the aquifer. The slug test involves placing a cylindrical object (a
“slug™) in the well. When water levels stabilized following insertion, the object was removed
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resulting in an increasing water level (rising head) in the well. Care was taken to ensure that
adequate water was displaced so that the test was measuring aquifer properties rather than the
properties of the sand pack. Following removal of the slug, the change in water level was
monitored using a pressure transducer and data logger. The data logger was set to record at
intervals of seconds or fractions of a second to obtain the necessary data.

Slug test data were reduced and analyzed using the Bouwer and Rice (1976) method for
determining the hydraulic conductivity of unconfined water-bearing zones. Slug test data is
presented in Appendix D and results of the slug testing program are discussed in Section 4.2.2.2.

35 Recovery Well Capacity Testing

Short duration capacity tests were performed on RW-402, RW-403, RW-404, and RW-405. RW-
400 was not tested because the existing submersible pump did not function properly during the
testing period. These tests were performed to evaluate LNAPL recovery and sustainable
groundwater extraction rates for use in future system operation. Prior to testing, the existing
pumps were removed from the well and each well was redeveloped (including RW-400) using a
surge block and vacuum truck.

Each test was performed by pumping the wells at incrementally increasing or decreasing (RW-
404) flow rates. Water was pumped using the existing submersible pumps. Water extraction
rates were monitored using an in-line electronic flow meter. Liquid levels were monitored in the
pumping well and nearby observation wells (depending on distances to existing monitoring
wells).

Total pumping periods ranged from 59 minutes (RW-404) to 367 minutes (RW-405). The
maximum pumping rate intervals for the wells ranged from 0.88 gpm (RW-404) to 2.00 gpm
(RW-402) although in some instances the pumping rate was limited by the capacity of the
existing pumps (refer to Section 4.3). These extraction rates are consistent with the low
permeability and water bearing capacity of the local geology. Recovery well testing data is
presented in Appendix E and the results are discussed in Section 4.3.

3.6 LNAPL Bail-down Testing

LNAPL bail-down tests were performed at monitoring wells S-50, S-98, S-100, and CSX-MW-5
on October 17, 2002. The tests were performed by removing as much product as feasible, using a
stainless steel bailer, while removing as little water as practical. After LNAPL removal, depth to
LNAPL and depth to water measurements were recorded as the liquid levels recovered. LNAPL
recovered during these tests was transferred to the recovery tanks for the RW-400 series recovery
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wells. Graphic presentation of the bail-down test data is presented in Appendix G and the results
are discussed in Section 4.5.2.

3.7 LNAPL Sample Collection

LNAPL samples were collected from select wells along the 26th Street perimeter of the refinery
and to the east of 26th Street. Samples were collected to characterize the composition of the
LNAPL in order to assess the source of the LNAPL. LNAPL samples were collected from S-50,
S-88A, S-89, S-98, S-100, PZ-400, RW-401, RW-402, and CSX-MW-5.

In order to assure representativeness of the samples collected, LNAPL was bailed from the wells
on September 25 or 26, 2002 and LNAPL was allowed to re-enter the wells prior to sample
collection on September 27, 2002. Liquid level gauging data for these wells recorded before
LNAPL bailing, after LNAPL bailing, and before sample collection are contained in Table 3-2.
It was also intended that a sample be collected from S-51. However, LNAPL was not detected in
this well during sampling activities. Figure 3-2 displays LNAPL sample locations.

After collection, the samples were transported to ICF located in Cambridge, Massachusetts for
analyses. The samples were analyzed to determine the product-type of each sample. Qualitative
analysis was performed using chemical data generated by ICF for the field samples and for
known reference samples. Identifications were based on comparisons of hydrocarbon
distributions, gas chromatographic patterns (primarily gasoline range hydrocarbons), and/or
indicator compounds. The assessment of weathering degree was made by evaluating loss of
major constituents and assumed a typical initial composition.
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4.0 SITE CHARACTERIZATION RESULTS

This section presents the results of the site investigation activities described in Section 3.0. In
order to present a comprehensive characterization of subsurface conditions along the 26th Street
border of the refinery, also included is a summary of the annual perimeter groundwater sampling
and analyses program.

4.1 Site Geology

Twelve monitoring wells were installed during the investigation. The maximum depth of
exploration in these wells was approximately 35 feet bgs. Lithologic descriptions presented on
the well logs (refer to Appendix A) and select previously installed monitoring wells and recovery
wells were used to prepare geologic cross-sections.

Lines of geologic cross-sections are presented on Figure 4-1. Cross-sections A-A’ through D-D’
are presented as Figures 4-2 through 4-5. Also presented on these figures are depths to liquid
measurements recorded on October 22, 2002.

Figure 4-2 is a cross-section extending north-south from the area of S-124 (near Penrose Avenue)
to S-126. At each location, the near surface materials typically consist of fill, silt, and silty sands,
which extend to depths generally ranging from 5 to 17 feet bgs. Beneath these deposits, the
materials encountered were predominantly well-graded, medium grained sands and poorly-graded
sands with less frequent clay and silt horizons. Clay was encountered at the bottom of S-127
(elevation -10 feet or approximately 29 feet bgs) and S-126 (elevation 5 feet or 23 feet bgs).

Figure 4-3 is a cross-section extending north-south in the general area of the RW-400 series
recovery wells. This cross-section was prepared using available well logs for the existing
recovery wells and the log for newly installed S-125. The thickness of the surficial silt and fill
generally ranges from 2 to 17 feet bgs. Beneath these deposits the materials encountered
included, sandy silt, sands, and gravels with some clay horizons. Silty clay was encountered at
the bottom of RW-402 (elevation -21 feet or approximately 47 feet bgs) and RW-400 (elevation
-14 feet or approximately 41 feet bgs). Clay and peat was encountered in RW-404 at depth of 47
to 48 feet bgs (elevation —22 to —23 feet).

Figure 4-4 is a cross-section extending east-west from S-48 to S-50. This cross-section was
prepared using well logs for the previously existing and newly installed wells. This cross-section

also depicts near surface clay/silt overlying sands and gravels with some clay horizons.

Figure 4-5 is a cross-section extending east-west from S-77 across 26th Street to S-100. This
cross-section was also prepared using well logs for the previously existing and newly installed
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wells. This cross-section is generally consistent with Figure 4-4 (C-C’) although the materials
encountered at S-100 are predominantly silts and clays.

4.2 Site Hydrogeology

Site-specific data collected to characterize hydrogeologic conditions include depth to liquids
measurements and aquifer testing.

4.2.1 Groundwater Elevation

Depth to liquids measurements and site survey data were used to prepare groundwater elevation
maps for the September 3, 2002 and October 22, 2002 well gauging events (Figures 4-6 and 4-7,
respectively). Liquid level measurements recorded on the April 30, 2002, September 3, 2002 and
October 22, 2002 well gauging events are presented on Tables 4-1, 4-2, and 4-3, respectively.

Figures 4-6 and 4-7 depict an overall southerly direction of groundwater movement. During both
gauging events, groundwater elevations generally range from 5 feet in the general area of the
Belmont Terminal/Point Breeze Processing Area border to the north to -1 foot near Penrose
Avenue to the south. Ground surface elevations range from 19 feet to 29 feet for these areas.

Hydrographs for select monitoring wells are included in Appendix B for the general period of
late 1995 through 2002 (not all wells were gauged during each gauging event). Seasonal water
table fluctuations are depicted on these hydrographs (additional discussion will be presented in
Section 4.5 in the context of LNAPL occurrence). These hydrographs indicate an overall
decrease in the water table elevation of approximately 2 to 3 feet from spring 2001 through late
summer/early fall 2002. The lowest water table elevations in the time period depicted in the
hydrographs occurred during summer/early fall 2002. This decline in water table elevation is
attributed to regional drought conditions during the period. Liquid level elevations recorded from
late October 2002 into early January 2003 depict a general increase in the water table elevation of
approximately 1 foot (refer to hydrographs for S-50, S-51, S-81, S-98 and S-100 in Appendix B).

A profile of the depth to liquids along 26th Street using data from the October 22, 2002 gauging
event was prepared in order to evaluate the water table elevation relative to the 26th Street Sewer
(sewer construction was based on drawings provided by the City of Philadelphia Water
Department). Figure 4-8 presents the line of profile and the location of the 26th Street Sewer.
Figure 4-9 presents the October 22, 2002 liquid level elevations relative to the elevation of the
26th Street Sewer for select wells extending from S-124 (near Penrose Avenue) to S-74 (located
on the Belmont Terminal). The 26th Street Sewer consists of a 48-inch (36-inch in one segment)
steel pipe surrounded by a cement collar approximately one-foot thick. As indicated on Figure 4-
9, the sewer slopes to the north top of the cement collar ranging in elevation from approximately -

S:\Sunoco\26™ Street\Characterization Report\26" Street Report.doc

SECOR



26" Street Vicinity, Point Breeze Processing Area, Remedial Investigation Report 12
Philadelphia Refinery, Philadelphia, PA January 31, 2003

7 feet to -12 feet. The lowest water table elevation depicted is approximately -2 feet at S-44. As
indicated, the water and LNAPL surface is above the top of the 26th Street Sewer throughout the
area evaluated.

4.2.2  Aquifer Characterization

The following discussion presents the results of the RW-406 aquifer test and the slug testing
program.

4.2.2.1 RW-406 Aquifer Test

As described in Section 3.4.1, an aquifer test was performed at RW-406 in order to estimate
aquifer characteristics, evaluate LNAPL recovery, and assess the extent of influence from the
pumping. RW-406 was pumped for 3,300 minutes at rates ranging from approximately 1.85 gpm
to 2.74 gpm.

Figure 4-10 is a hydrograph of RW-406 during the pumping portion of the test. As indicated,
measurable and increasing product thickness accumulations were recorded during the test. The
maximum LNAPL thickness recorded during the test was 7 feet. Periodic LNAPL recovery was
performed during the test using a hand-held recovery pump. Approximately 116 gallons of
LNAPL was recovered during the test. It is anticipated that a larger volume of LNAPL would
have been recovered if continual/automated LNAPL recovery was performed, although this was
not the intention of the test. Figure 4-10 demonstrates that if a lowered water level in RW-406 is
maintained, LNAPL can be recovered at improved rates. However, under conditions of a rising
water table, the ability to recover LNAPL may be decreased.

Liquid level measurements were recorded during the test in nearby observation wells using data
logging devices and an interface probe. Figure 4-11 presents water elevation data recorded by an
electronic data logger in RW-406 and observation wells RW-401, RW-402, PZ-401, S-82, and S-
125. S-100 (located to the east of 26th Street) was also monitored during the test but did not
indicate any response to the pumping.

Table 4-4 summarizes the liquid level data collected in RW-406, observation wells RW-401,
RW-402, PZ-401, PZ-402, S-82, and S-125. The observed drawdown from the pumping ranged
from approximately 0.14 feet at S-82 (approximately 56 feet from RW-406) to 0.87 feet at PZ-
402 (approximately 10 feet from RW-406). A change in water level elevation of approximately
0.08 feet was observed at RW-402 (approximately 110 feet from RW-406) although it is not
conclusive that this change resulted from the pumping of RW-406 or from background
groundwater level fluctuations.
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The apparent LNAPL thickness in RW-401 (21 feet from RW-406) increased from 0.12 feet to
1.67 feet during the pumping of RW-406. However, a similar increase in the LNAPL thickness
was not observed in the other observation wells monitored.

Drawdown data collected during the constant flow rate (approximately 1.85 gpm) portion of the
test was used to estimate aquifer transmissivity and hydraulic conductivity. Aquifer
transmissivity was estimated using the Cooper-Jacob (1946) time-drawdown straight-line
approximation method using the correction for unconfined aquifers.

Table 4-5 provides a summary of the transmissivity values estimated from the drawdown data.
Transmissivity values ranged from 252 ft*/day (RW-406) to 554 ft*/day (RW-401) with a
geometric mean of 357 ft*/day. Assuming an aquifer thickness for the aquifer test of 12.5 feet
(based the depth of RW-406 minus the static corrected depth to water), the estimated hydraulic
conductivity values ranged from 20 feet/day (RW-406) to 44 feet/day (RW-401) with a geometric
mean of 28.5 feet/day (hydraulic conductivity is equal to the transmissivity divided by the aquifer
thickness).

Recovery data recorded at RW-406 was also analyzed to provide an estimate of aquifer
transmissivity. The recovery data was analyzed using the Theis (1935) method for the analyses
of recovery data with the correction for unconfined aquifer conditions. An average flow rate of
2.18 gpm was assumed for the duration of pumping. The transmissivity values estimated from
recovery data are also summarized on Table 4-5. As indicated, the transmissivity values ranged
from 200 ft¥/day (PZ-402) to 427 ft*’/day (RW-406) with a geometric mean of 301 ft*/day.
Estimated hydraulic conductivity values ranged from 16 feet/day (PZ-402) to 34 feet/day (RW-
406) with a geometric mean of 24 feet/day.

As indicated above, the geometric mean of the transmissivity and hydraulic conductivity values
from drawdown and recovery data were consistent. The data plots used to estimate these values
are included in Appendix C.

4.2.2.2 Slug Test Analyses

Slug tests were performed in seven wells in order to estimate the saturated aquifer hydraulic
conductivity in the vicinity of the well tested. Slug test rising head data were analyzed using the
Bouwer and Rice (1976) method for unconfined water bearing zones (data graphs are presented in
Appendix D).

Estimated hydraulic conductivity values are summarized on Table 4-6. Hydraulic conductivity

values ranged from 0.29 ft/day (S-127) to 12.6 feet/day (S-122). The highest hydraulic
conductivity values were reported near the southern boundary of 26th Street perimeter of the
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refinery at S-122 (12.6 ft/day) and S-120 (11.7 feet/day). Significantly lower hydraulic
conductivity values were reported north of this area at S-127, S-86 (0.30 feet/day), and S-43 (0.76
feet/day). The estimated hydraulic conductivity at RW-406 was 7.22 feet/day, although the
values estimated from the aquifer test drawdown and recovery data were 20 feet/day and 34
feet/day respectively. Note that data obtained from slug tests are considered estimates and
representative only of materials in the immediate vicinity of the well tested.

4.3 RW-400 Series Recovery Well Testing

Short-duration capacity tests were performed on RW-402, RW-403, RW-404, and RW-405 in
order to evaluate LNAPL recovery and sustainable flow rates for future systems operation. As
previously mentioned, these wells were redeveloped using a surge block and vacuum truck prior
to testing. Table 4-7 presents a summary of testing results. The data from the RW-406 aquifer
test is included on Table 4-7 for comparison purposes. Capacity test data and hydrographs for
the wells pumped are provided in Appendix E.

RW-402 was pumped for approximately 158 minutes at discharge rate intervals ranging from
approximately 0.60 gpm to 2.0 gpm (the maximum capacity of the submersible pump installed in
the well). A maximum drawdown of 2.49 feet and change in LNAPL thickness of 0.15 to 0.31
feet was reported during the test. Liquid levels were monitored at S-125 (approximately 70 feet
from RW-402) although no noticeable influence was observed.

RW-403 was pumped for a total of 122 minutes using discharge rate intervals of 0.5 gpm and
0.88 gpm. A maximum drawdown of 9.10 feet was measured and no LNAPL was reported
during the testing (the water level was decreasing at a flow rate of 0.88 gpm upon test
termination). Liquid levels were measured in S-84 (36 feet from RW-403) although no influence
from the pumping was observed.

RW-404 was pumped for approximately 59 minutes. The well was initially pumped at 1.20 gpm
but the flow rate was reduced to 0.72 gpm after approximately 20 minutes of pumping due to
excessive drawdown. No LNAPL was detected in the well during pumping. Liquid levels were
monitored at S-85 (approximately 22 feet from RW-404) and S-88A (approximately 45 feet from
RW-404). The water level in S-85 decreased 0.14 feet during the testing while the water level in
S-88A increased 0.04 feet during the testing. This suggests that the water level change observed
at S-85 may be attributed to the pumping.

RW-405 was pumped for a total of approximately 367 minutes at discharge rate intervals ranging
from approximately 0.40 gpm to an average of 1.20 gpm (a flow rate as high as 1.7 gpm was
reported with the pump at maximum capacity, although the rate decreased likely attributable to
back pressure in the discharge line). A maximum drawdown of 1.73 feet was observed. The
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LNAPL thickness increased from 1.25 feet to 4.20 feet during the pumping and 7.5 gallons of
LNAPL were removed from the well. Liquid levels were monitored at S-89 (approximately 10
feet from RW-405), PZ-404 (approximately 9 feet from RW-405), and PZ-403 (approximately 25
feet from RW-405). Corrected water level decreases of 0.22 feet, 0.21 feet, and 0.35 feet,
respectively, were observed during the testing. An increase in apparent LNAPL thickness of 0.36
feet and 0.30 feet were reported at S-89 and PZ-404, respectively during the testing.

As previously mentioned, RW-400 was not tested since the pump in the well did not function at
the time of the test. However, data from the Delaware River Basin Commission groundwater
extraction permit application prepared in 1994 reported that the well yield was approximately 1
gpm with a specific capacity (discharge rate divided by the drawdown) of 0.08 gpm/ft. The
LNAPL thickness in this well ranged from 0.41 feet to 0.67 feet during the well gauging events
performed.

Based on the testing performed, it is anticipated that product can be recovered from the RW-400
series wells if a lowered water level can be maintained. Under a low water table elevation,
similar to the elevation of the test period, an increased product recovery rate as compared to
previous well performance can be accomplished. Individual well groundwater extraction rates of
approximately 0.5 to 2.5 gpm are anticipated during future system operation. Improvement in
LNAPL recovery volumes are anticipated from all wells, with RW-402, RW-405, and RW-406
expected to show the greatest improvement.

4.4 Perimeter Groundwater Sampling Results

As mentioned previously, eight perimeter monitoring wells (S-3, S-25, S-38, S-39, S-40, S-43, S-
50, and S-81) in the Point Breeze Processing Area are sampled on an annual basis. The
laboratory analyses of these samples are performed for benzene, toluene, ethyl benzene and
xylenes (BTEX), methyl tert butyl ether (MTBE); base neutral organic compounds, metals, and
other water quality parameters (alkalinity, chloride, specific conductance, fluoride, ammonia-
nitrogen, nitrate-nitrogen, sulfate, total dissolved solids, and total organic compounds). The
historical analytical data is presented in Appendix F.

Figures 4-12 and 4-13 summarize the BTEX and MTBE results for the 2001 (November) and
2002 (October) sampling events. As indicated on Figure 4-12, during the 2001 sampling event
benzene was reported at concentrations from below detection levels in S-39 (the detection level
was 1 ug/L) and S-25 (the detection level was 10 ug/L) to 53,000 ug/L (S-50). Toluene
concentrations ranged from below detection levels in five wells (detection levels ranged from 2
ug/L to 500 ug/L) to 1,400 ug/L (S-50). Ethyl benzene concentrations ranged from below
detection levels in six wells (detection levels ranged from 2 ug/L to 1,000 ug/L) to 260 ug/L (S-
38). Xylene concentrations ranged from below detection levels in six wells (detection levels
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ranged from 4 ug/L to 1,000 ug/L) to 1,300 ug/L (S-50). MTBE was not detected in three wells
(detection levels ranged from 2 ug/L to 500 ug/L) and was detected in five wells at concentrations
ranging from 1 ug/L (S-39) to 5,200 ug/L (S-50).

Figure 4-13 indicates that during the 2002 sampling event, LNAPL was detected in S-50 and S-
81. As aresult, only the remaining six wells were sampled. Benzene was reported at
concentrations ranging from below detection levels in four wells (the detection level was 1 ug/L)
to 5,500 ug/L (S-43). Toluene concentrations ranged from below detection levels in four wells
(the detection level was 1 ug/L) to 170 ug/L (S-43). Ethyl benzene concentrations ranged from
below detection levels in four wells (the detection level was 1 ug/L) to 790 ug/L (S-43). Xylene
concentrations ranged from below detection levels in four wells (the detection level was 1 ug/L)
to 460 ug/L (S-43). MTBE was not detected in three wells (detection levels ranged from 1 ug/L
to 5 ug/L) and was detected in S-25 (2 ug/L) and S-3 (4 ug/L). MTBE data for S-43 was not
reported during this sampling event.

4.5 Light Nonaqueous Phase Liquids (LNAPL)

451 LNAPL Occurrence

This investigation included the characterization of the aerial distribution of LNAPL occurrence in
order to direct future remedial activities. Figures 4-14 and 4-15 present the apparent product
thickness measurements recorded during the September 3, 2002 and October 22, 2002 gauging
events.

Figure 4-14 indicates LNAPL occurrence along 26th Street in the general area of the RW-400
series recovery wells although LNAPL was not detected in several wells between RW-402 and S-
88A. LNAPL was detected to the east of 26th Street in S-98 and S-100 but not in S-99 or S-101.

LNAPL was also detected at S-50 and S-51. The extent of LNAPL in this area is delineated to
the north by S-52, to the west by S-117 (S-127 was subsequently installed and further defines this
area) and to the south by S-45.

LNAPL was detected in several wells in the interior of site extending from S-48 to S-97. S-123
and S-124 were installed to further delineate LNAPL occurrence historically detected at S-97.
These wells are located in the southeastern portion of the Point Breeze Processing Area and also
reported the occurrence of LNAPL. LNAPL was not detected along the 26th Street border
between S-50 and S-124.

S:\Sunoco\26™ Street\Characterization Report\26" Street Report.doc

SECOR



26" Street Vicinity, Point Breeze Processing Area, Remedial Investigation Report 17
Philadelphia Refinery, Philadelphia, PA January 31, 2003

Figure 4-15 (October 22, 2002) depicts a similar distribution of LNAPL occurrence as Figure 4-
14 (September 3, 2002). However, LNAPL was not detected in S-51 or in S-127, which is
immediately west of S-50.

Recently, PADEP has verbally expressed concern over the occurrence of LNAPL in certain wells
that did not historically indicate the presence of LNAPL. These wells include S-50, S-51 S-
8land S-98 (hydrographs for the period late 1995 through early January 2003 for these wells are
presented in Appendix B). The hydrograph for S-50 indicates that LNAPL was not detected
since 1996 (only 0.01 foot of LNAPL on one event during 1996) until early 2002 when the
groundwater elevation decreased approximately 3.5 feet from elevations recorded during 2000.
Similarly, LNAPL was detected for the first time in S-51 during May 2002 when groundwater
was at the lowest elevation during the reporting period. LNAPL was not detected in the well
when gauged on January 7, 2002 after the water elevation increased approximately one foot from
October 2002. LNAPL was also detected in S-81 during April 2002 for the first time during the
reporting period when the water elevation was approximately 2 feet lower than in 2000. LNAPL
was detected in S-98 during 2002 for the first time since 1999/early 2000. However, the
groundwater elevation during 2002 was at a similar elevation as LNAPL was in 1999/early 2000
when LNAPL was detected.

As described by USEPA (1996), fluctuations in the water table can result in large differences in
the LNAPL thickness even though the volume of LNAPL in the subsurface has not significantly
changed. The referenced literature also notes that increasing LNAPL thickness is commonly
observed with declining water tables. The increase was attributed to drainage from the
unsaturated zone or as the water table falls LNAPL previously trapped in the residual phase (in
the zone of water saturation) is mobilized and detected in monitoring wells. Conversely, as the
groundwater elevation rises, residual LNAPL may be trapped below the water table (USEPA,
1995). The increase in LNAPL thickness under a falling water table and the decrease in LNAPL
thickness under a rising water table are depicted on the hydrographs from the site wells described
above.

Based on the review of historical liquid level gauging data and as supported by the referenced
literature, the recent occurrence of LNAPL in monitoring wells S-50, S-51, S-81, and S-98 is
attributed to a decline in the water table elevation during 2002 (under the prevailing drought
conditions) rather than a new release or the expansion of an existing LNAPL plume. LNAPL
occurrence at these locations will be further evaluated as additional well gauging data is gathered.

452 LNAPL Bail-down Testing

LNAPL bail-down tests were performed at S-50, S-98, S-100, and CSX-MWS5. The tests were
performed in order to provide a qualitative evaluation of LNAPL accumulation and recoverability
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at each well tested. Typically, apparent LNAPL thickness measured in wells that are installed in
finer grained sediments generally exaggerate the thickness/volume of LNAPL actually in the
formation with respect to coarser grained sediments. This is of significance in heterogeneous
geologic settings such as the subject site. LNAPL bail-down tests are commonly performed to
estimate the “true” product thickness in the formation. As described by Testa and Paczkowski
(1989), there are several potential procedural and data interpretation inaccuracies with these types
of tests and they do not provide data on LNAPL trapped by capillary forces (Durnford, et. al.
1991). However, the results of these tests are summarized below in order to provide qualitative
information on the feasibility of the recovery of LNAPL and LNAPL accumulations.

Depth to water and LNAPL versus time plots are presented in Appendix G and the results of the
testing are summarized on Table 4-8. As indicated, the LNAPL thickness in S-98 recovered
more than the other wells (greater than 100% recovery in 45 minutes) with an apparent LNAPL
thickness of 0.62 feet at the end of the test. The LNAPL thickness in the other wells tested
recovered approximately 39% (S-100) to 49% (CSX-MWS5) of the pre-testing LNAPL thickness.
Apparent LNAPL thicknesses in these wells ranged from 0.24 feet (S-100) to 0.43 feet (S-50) at
the completion of the tests. The testing suggests that S-98 is capable of sustaining a higher
LNAPL recovery rate than the other wells tested.

45.3 LNAPL Characterization

LNAPL samples were collected from S-50, S-88A, S-98, S-100, RW-401, RW-402, PZ-400, and
CSX-MW-5. Qualitative analyses were performed by ICF to identify the composition of the
LNAPL (the sample collected from S-88A contained mostly water and did not have sufficient
LNAPL to determine the product type). The qualitative analyses were performed using chemical
data generated by ICF for the field samples and for known reference samples. Identifications
were based on comparisons of hydrocarbon distributions, gas chromatographic patterns (primarily
gasoline range hydrocarbons), and/or indicator compounds. The assessment of weathering degree
was made by evaluating loss of major constituents and assumed a typical initial composition. ICF
also made comparison of these analyses to the analyses of samples which were reported in March
1998 to determine if content of the LNAPL has changed. In addition, the results were compared
to a representative sample of the DSCP LNAPL plume. The correspondence from ICF reporting
the results of the analyses is presented in Appendix H.

A summary of the LNAPL characterization results is presented on Table 4-9 and is presented
graphically on Figure 4-16. Samples S-100, RW-401, RW-402, PZ-400 are comprised of a
mixture of gasoline and diesel in roughly equal proportions with minor variation between the
samples. Sample S-98 is comprised primarily of mildly weathered gasoline with trace amounts of
hydrocarbons in the diesel range. Samples S-89 and CSX-MW-5 are comprised of a heavily
degraded gasoline and diesel mixture.
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Composition of samples S-100, RW-401, RW-402, and S-89 is the same as previously observed
in analyses reported in March 1998 (IST, 1998). Current composition of sample PZ-400 differs
slightly from the March 1998 report (IST, 1998) in that the sample contains a noticeably higher
proportion of diesel range material than previously observed. Samples S-98 and CSX-MW-5
were not analyzed previously.

All of the samples mentioned above differ from the DSCP LNAPL plume (a sample from MW-5
at the DSCP was used to represent the DSCP plume), which is described in the March 1998 report
(IST, 1998) as a mixture of gasoline and a naphtha-like product. The differences of the DSCP
plumes from the Sunoco plumes are observed as variations in the chromatographic patterns as
well as the overall boiling range distribution, and are indicative of different sources.

Sample S-50 is comprised of a refinery intermediate most closely resembling light refinery
naphtha or reformed light refinery naphtha or a mixture of the two. The proportion of benzene in
the sample is higher than in reference samples for these products indicating a difference in the
specific refinery process used or an additional input. Assuming that the constituents were high-
grade refinery intermediates, the sample is only mildly weathered. This well did not have
LNAPL previously so historic comparisons could not be made. The chemical composition of S-
50 differs from that of the DSCP plume (based on a sample from MW-5 at DSCP) in that boiling
distribution of S-50 in terms of end point is lower (indicating that the naphtha components of the
mixtures are different) and absolute concentrations of monoaromatic compounds such as benzene
are significantly higher (indicating that the gasoline components of the mixtures are also
different). Based on chemical differences, the plumes are composed of distinct materials. This
supports implementation of further Sunoco remedial efforts to address the plume on its property.
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5.0 REMEDIAL APPROACH

Data collected during this and previous investigations were evaluated in order to develop a
strategy for the recovery of LNAPL along the 26th perimeter of the refinery and to the east of
26th Street in the vicinity of S-98 and S-100. This strategy will consider the recent information
regarding increased LNAPL thickness monitoring data and LNAPL occurrences in wells due to
lower water table elevations (as a result of drought conditions observed during 2002). In
addition, the proposed remedial approach will provide a basis for improving the remedial system
performance.

51 LNAPL along the 26th Street Border of the Point Breeze Processing Area

LNAPL has been detected along the 26th Street border of the Point Breeze Processing Area in
three general areas. These areas include the area of RW-400 series recovery wells, the area of S-
50, and the area of S-124. Proposed activities in these areas are discussed below.

5.1.1 General Area of the RW-400 Series Recovery Wells

In order to enhance LNAPL recovery, the RW-400 series recovery wells were redeveloped and
the recovery system was reconfigured. Based on the testing performed, it is anticipated that an
improved rate of LNAPL recovery can be sustained from the RW-400 series wells if a lowered
water level can be maintained. To accomplish this, the existing pumps were removed during
December 2002 and replaced with total fluids (water and LNAPL) pumps. It is anticipated that
this system will allow more effective LNAPL recovery.

Total fluids pneumatic recovery pumps were placed in RW-400, RW-402, RW-403, RW-404,
RW-405, and RW-406 during December 2002/January 2003. A remediation trailer that contains
an air compressor and an oil/water separator has been placed adjacent to RwW-400. The air
compressor and the oil/water separator are appropriately sized for the six recovery wells based on
the results of the capacity testing. Air supply line has been connected from the air compressor to
each total fluids pump. The existing HDPE discharge line has also been reconfigured to route
fluids from each recovery well to the oil/water separator. Recovered LNAPL from the oil/water
separator will gravity drain to the existing recovery tank adjacent to RW-400. Water from the
oil/water separator will be routed to the refinery NPDES-permitted wastewater treatment facility.

The current system configuration is not considered permanent. A period of pilot testing of the
current system configuration is proposed to evaluate the performance of the total fluids extraction
system. Since the testing described in this report was conducted under low water conditions, a
period of pilot testing is proposed in order to evaluate the effectiveness of the system as the water
table recovers. The system is currently ready for operation and will be activated upon weather
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conditions which will not cause freezing of the surface discharge line (water in the line is
currently frozen).

If the technology is considered effective, the placement of additional recovery wells will be
evaluated from monitoring data and a more expansive and permanent system will be installed and
operated. Other containment technologies may also be considered based on the pilot testing
results.

5.1.2 Areaof S-50

The detection of LNAPL in the vicinity of S-50 is a relatively recent occurrence and requires
additional characterization and remedial testing before a remediation plan is developed. Since S-
50 is a two-inch diameter well, a larger diameter well will be installed in the vicinity of S-50.
Monitoring wells will also be installed to the east of S-50 (between the S-50 and the perimeter
fence) and to south of S-50. These wells will provide additional characterization of the extent of
LNAPL.

After monitoring well installation, a pumping test will be performed on the newly installed larger
diameter well. Water will be pumped using a submersible pump and LNAPL will be removed as
needed using a hand-held LNAPL pump. Liquid level measurements will be recorded in the
existing S-50 and the proposed monitoring wells in order to evaluate the extent of influence from
the pumping.

Upon completion of the well installations and testing, recommendations for additional activities
will be developed. Based on the current data, it is likely that control of the water table elevation
would be required in order to effectively remove LNAPL when the water table is higher than the
current elevation. However, at these higher water table elevations, LNAPL is more likely to be
immobile and absent from monitoring wells.

5.1.3 Areaof S-124

Monitoring wells S-123 and S-124 were installed during August 2002 and LNAPL was detected
in these wells during September 2002. This area also requires additional characterization and
remedial testing before a remediation plan is developed. Additional monitoring wells will be
installed between S-124 and S-26, and between S-124 and S-38. In addition, two (or more if
necessary) monitoring wells will be installed to the southeast of S-124.

After well installation, a pumping test is also proposed for this area in a manner similar to the

testing described for the S-50 area. Additional monitoring wells may also be installed for pilot
testing purposes depending of the spacing of the additional monitoring wells to be installed.
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Upon completion of the well installations and testing, recommendations for additional activities
will be developed.

5.2 LNAPL to the East of 26th Street (Area of S-98 and S-100)

Options for the recovery of LNAPL in the vicinity of S-98 are currently being evaluated. The
area of S-98 is proposed for the initial evaluation of the recovery of LNAPL across 26th Street.
This area was selected because it accommaodates the drilling of observation or recovery wells and
the LNAPL bail-down testing data suggest increased LNAPL recovery at this location with
respect to the other areas tested.

Since the property in the vicinity of S-98 is owned by a third party (Conrail), the lack of existing
utility service, and complications associated with the storage of recovered LNAPL, the remedial
options currently being evaluated include drilling horizontally under 26th Street to install a
utility/product conduit or installing a horizontal well under 26th Street. The utility conduit would
be used to supply power (electricity or compressed air) to pumps installed in vertical recovery
well(s) placed on Conrail property and to route recovered fluids (water and LNAPL) back to the
refinery. Both options would limit the placement of equipment and storage of recovered fluids on
the Conrail property.

SECOR has been in contact with utility companies with service lines along 26th Street, the
property owner, the City of Philadelphia Streets Department, the City of Philadelphia Water
Department, and the Pennsylvania Department of Transportation (26th Street is a state road).
Preliminary indications are that the City of Philadelphia will need supporting documentation for
the need to install a recovery system, a traffic control plan, verification from the utility companies
that there are no conflicts with underground service lines, and verification that the property owner
is aware of the proposed installation. In addition, the property owner will require an access
agreement.

As will be recommended (refer to Section 6.2), a new site survey will be performed and a revised
site plan developed for the 26th Street area. Included in this survey will be the preparation of a
base map identifying utilities along 26th Street. It is anticipated that this map will be completed
in March 2003 and will aid in the planning for the recovery system.

After installation of the utility conduit or the horizontal well and additional vertical well(s) (for
use as pilot test observation wells) on the Conrail property, a pilot test will be performed. The
test will be performed by pumping either total fluids or water and LNAPL separately, and
measuring the influence in nearby observation wells.
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Upon completion of the well installations and testing, recommendations for additional activities
will be developed. It is anticipated that the same technology proposed for the S-98 area will be
utilized for the vicinity of S-100.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

This Remedial Investigation Report was prepared for Sunoco for the eastern portion of the Point
Breeze Processing Area of the Philadelphia Refinery. The investigation was performed to
characterize the occurrence of light non-aqueous phase liquids (LNAPL) along the eastern
perimeter of the Point Breeze Processing Area, which borders 26th Street. Site-specific
information was used to develop an approach for the recovery of LNAPL along the 26th Street
border and across (west of) 26th Street from the northern portion of the Point Breeze Processing
Area.

This investigation was also performed to provide baseline site characterization data in order to
direct additional site activities needed to make a determination of the status of the migration of
groundwater under the RCRA Environmental Indicators program.

6.1 Conclusions

The conclusions of this investigation are summarized below.

" A review of historical liquid level gauging data was prompted by the recent occurrence of
LNAPL in monitoring wells S-50, S-51, S-81, and S-98. The data reviewed suggest that
the recent occurrence of LNAPL in these wells as well as increased LNAPL thickness
detected in wells along 26th Street result from a decline in the water table elevation
during 2002 (under the prevailing drought conditions) rather than from a new release or
the expansion of an existing LNAPL plume.

" LNAPL samples were collected and analyzed to characterize the LNAPL in each location
and determine if the recent observation of increased LNAPL thickness in certain wells
represented any significant deviations from previous descriptions of LNAPL composition
in the Sunoco plumes.

o] LNAPL samples collected from S-100, RW-401, RW-402, and PZ-400
are comprised of a mixture of gasoline and diesel in roughly equal
proportions with minor variation between the samples. The composition
of samples S-100, RW-401, and RW-402 is the same as previously
observed in analyses performed during March 1998 (IST, 1998). The
current composition of sample PZ-400 differs slightly from March 1998
(IST, 1998) in that the sample contains a noticeably higher proportion of
diesel range material than previously observed.
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o] The LNAPL sample from S-98 is comprised primarily of mildly
weathered gasoline with trace amounts of hydrocarbons in the diesel
range.
o] LNAPL samples from S-89 and CSX-MW-5 are comprised of a heavily

degraded gasoline and diesel mixture. The composition of S-89 is the
same as previously observed in analyses performed during March 1998
(IST, 1998). CSX-MW:-5 was not previously analyzed and no
comparison could be made.

o] The LNAPL sample from S-50 is comprised of a refinery intermediate
most closely resembling light refinery naphtha or reformed light refinery
naphtha or a mixture of the two.

o] All of the LNAPL sample results reported differ from the DSCP LNAPL
plume (a sample MW-5 at DSCP was used to represent the DSCP plume)
that is described in the March 1998 report (IST, 1998) as a mixture of
gasoline and a naphtha-like product.

" Based on the testing of the RW-400 series recovery wells performed, it is anticipated that
improved rates of product recovery can be accomplished if a lowered water level is
maintained. The highest LNAPL recovery volumes are anticipated from RW-402, RW-
405, and RW-406.

" The evaluation of the previously existing dual pump recovery system indicated that the
reconfiguration of the system to a total fluids recovery system would likely enhance
LNAPL recovery. As a result, the RW-400 series recovery wells were redeveloped and
the recovery system was modified for total fluids recovery.

" LNAPL bail-down testing suggests that S-98 is capable of sustaining a higher LNAPL
recovery rate than the other wells tested (S-50, S-100, and CSX-MW-5).

" LNAPL has been detected along the 26th Street Perimeter of the Point Breeze Processing
Area in three general areas. These areas include the area of RW-400 series recovery
wells, the area of S-50, and the area of S-124 (installed during this investigation).

" Dissolved hydrocarbons (mainly benzene and MTBE) were reported in certain wells

along the 26th Street border through the annual perimeter groundwater sampling
program.

S:\Sunoco\26™ Street\Characterization Report\26™" Street Report.doc SECOR



26" Street Vicinity, Point Breeze Processing Area, Remedial Investigation Report 26
Philadelphia Refinery, Philadelphia, PA January 31, 2003

6.2 Recommendations

Data collected during this and previous site investigations was evaluated to develop proposed
activities for the recovery of LNAPL along the 26th Street perimeter of the refinery and across
26th Street in the vicinity of S-98 and S-100. Annual groundwater sampling of perimeter wells is
recommended to continue with the data be submitted to PADEP in annual progress reports. The
focus of site activities during the year 2003 will address the following:

" A period of pilot testing of the total fluids recovery equipment recently installed in the
RW-400 series. The testing of RW-400 series wells described in this report was
conducted under low water conditions. A period of pilot testing is proposed in order to
evaluate the effectiveness of the system as the water table recovers. It is recommended
that the pilot test be performed through November 2003.

" The operation of the RW-400 series recovery wells during the pilot test period will be
reviewed. If the technology is considered effective, the need for additional recovery
wells in order to control off-site LNAPL migration will be evaluated from monitoring
data. If appropriate, the remedial design of a more expansive permanent system will be
developed. Other containment technologies may also be considered depending on the
results of the pilot testing.

" Additional characterization and remedial testing is proposed to address the recent
occurrence of LNAPL in the vicinity of S-50. A larger diameter well in the vicinity of S-
50 and monitoring wells to the east of S-50 (between S-50 and the perimeter fence) and
to south of S-50 will be installed. After well installation, a groundwater/LNAPL
extraction test will be performed on the newly installed larger diameter well. Upon
completion of the well installations and testing, recommendations for additional activities
will be developed.

" Additional characterization and remedial testing is also proposed to address the recent
detection of LNAPL in the vicinity of S-124. Additional monitoring wells will be
installed between S-124 and S-26, and between S-124 and S-38. In addition, two (or
more if necessary) monitoring wells will be installed to the southeast of S-124. After
well installation, a pumping test is also proposed for this area. Upon completion of the
well installations and testing, recommendations for additional activities will be
developed.

" In order to address the occurrence of LNAPL in the vicinity of S-98 (located to the east
of 26th Street from the refinery) either a utility/product conveyance conduit under 26th
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Street or a horizontal well under 26th Street will be installed. The utility conduit would
be used to power recovery equipment and route recovered fluids to the refinery from
vertical recovery well(s) across 26th Street. Upon installation, pilot testing of the
selected configuration will be performed. Upon completion of the well installations and
testing, recommendations for site remediation will be developed. It is anticipated that the
same technology proposed for the S-98 area will be utilized for the vicinity of S-100.

" Additional monitoring wells will be installed in the vicinity of S-98 and S-100 to provide
further delineation of the extent of LNAPL. Site constraints such as the 26th Street ramp
to the Schuylkill Expressway, traffic on 26th Street (during installation and future access
to wells installed in the roadway), underground and aboveground utilities, and the steep
slope of the hillside east of S-98 and S-100, may not allow access to the optimum drilling
locations. As a result, monitoring wells may be installed along the top of the
embankment and west of the railroad tracks and/or other areas accessible for monitoring
well installation.

" A new base map will be prepared and a new survey will be performed for monitoring
wells along the eastern portion of the Point Breeze Processing Area, the Belmont
Terminal, and the area immediately east of 26th Street/west of the CSX railroad tracks.
The monitoring wells will be surveyed by a Pennsylvania licensed professional surveyor
relative to NAD 83 (horizontal datum) and NGVD 88 (vertical datum). The location of
utilities along 26th Street will also be placed on the base map for use in the design of
recovery systems that may include drilling horizontally under 26th Street.

" Once the new base map has been prepared, extent of LNAPL maps prepared for the Point
Breeze Processing Area will also include the Belmont Terminal in order to provide a
complete depiction of conditions along 26th Street.

. Monitoring wells installed during this investigation will be incorporated into the ongoing
facility groundwater monitoring program as appropriate.

" Initiate periodic manual LNAPL skimming from select wells in the RW-400 series wells
area (RW-400, RW-405, and RW-406), to the east of 26th Street (S-98, S-100, CSX-
MW-5), S-50, and S-124. Periodic manual LNAPL recovery will be terminated in these

areas when the current recovery systems are activated (RW-400 series area).

" Year 2003 activities will be reported to PADEP in an annual summary report.
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TABLE 2-1

RW-400 Series Recovery Well Construction Summary

26th Street Area Investigation
Sunoco Philadelphia Refinery

Reported
Top of Well Depth of Measured
Well Ground Casing Screen Screen Well
Well No. [ Completion| Elevation Elevation Diamater Interval Depth
Date (see Note 1)| (see Note 1) (inches) (feet bgs) (feet bgs)
(see Note 2)| (see Note 2) | (see Note 3)
RW-400 5/26/94 29.12 30.19 6 22 - 37 36
RW-401 9/9/93 26.23 26.78 6 15 - 50 29.5
RW-402 5/24/94 25.59 23.69 6 23 - 33 30.5
RW-403 7/01/94 25.42 26.02 6 15 - 50 49
RW-404 8/25/94 24.87 25.62 6 22 - 32 34
RW-405 5/20/94 25.33 26.08 6 255 - 355 38
RW-406 | 11/20/00 25.94 28.59 8 16 - 36 34.5
Notes:

Note 1: Survey is releative to existing monitoring well network
Note 2: Based on available well log and DRBC (1994) permit application data
Note 3: Based on field measurements recorded by SECOR during October and November 2002

bgs = below ground surface
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TABLE 3-1

Monitoring Well Construction Summary

26th Street Area Investigation
Sunoco Philadelphia Refinery

Top of Well Depth of
Original Well Ground Casing Screen Screen
Well No. Completion | Elevation Elevation | Diamater Interval
Date (see Note 1)| (see Note 1) (in) (feet bgs)
S-116 8/12/02 28.60 28.36 4 10 - 30
S-117 8/13/02 22.52 22.32 4 8 - 28
S-118 8/14/02 20.42 20.01 4 95 - 195
S-119 8/15/02 25.68 28.57 4 14 - 34
S-120 8/16/02 18.71 21.98 4 10 - 30
S-121 8/22/02 20.68 23.30 4 10 - 30
S-122 8/19/02 25.04 27.84 4 146 - 34.6
S-123 8/20/02 22.26 25.18 4 10 - 30
S-124 8/22/02 22.52 25.27 4 10 - 30
S-125 8/27/02 25.75 27.95 4 10 - 30
S-126 9/18/02 28.38 30.48 4 12.3 - 22.3
S-127 9/19/02 19.26 20.99 4 9 - 29

Notes:

Note 1: Survey is releative to existing monitoring well network

bgs = below ground surface
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TABLE 3-2

Product Sample Collection
Liquid Level Data - September 2002

26th Street Area Investigation
Philadelphia Refinery

Pre-Sampling Product Purging Sample Collection
Pre-Purging Post-Purging September 27, 2002
Well ID Date DTW DTP PT DTW DTP PT DTW DTP PT
S-50 9/26/2002| 25.75 24.68 1.07 26.25 26.15 0.10 25.31 24.66 0.65
S-88A 9/26/2002| 27.05 26.98 0.07 28.21 27.00 26.99 0.01
S-89 9/25/2002| 28.95 28.20 0.75 NM NM NM 28.60 28.12 0.48
S-98 9/25/2002| 26.20 25.43 0.77 25.41 26.12 25.31 0.81
S-100 9/25/2002| 25.30 24.69 0.61 24.90 24.93 24.56 0.37
PZ-400 9/26/2002| 25.56 24.76 0.80 24.90 24.88 0.02 25.36 24.68 0.68
HRW-401 9/25/2002| 22.35 22.06 0.29 22.12 22.21 21.91 0.30
IIRW—402 9/25/2002| 19.62 19.51 0.11 19.70 19.68 0.02 20.41 20.33 0.08
CSX-MW-5 (19/26/2002| 48.28 47.41 0.87 47.92 47.91 0.01 47.96 47.43 0.53
Notes:

DTW = Depth to water
DTP = Depth to product
PT = Product Thickness



TABLE 4-1

LIQUID LEVEL MEASUREMENTS

APRIL 30, 2002

26th STREET INVESTIGATION
PHILADELPHIA REFINERY

Depth To NAPL Data | Corrected
TOC Apparent |Groundwater

Well Elevation | NAPL Water Thickness Elevation

(Feet) (Feet) (Feet) (Feet) (FAMSL)
S-25 16.28 NP 14.07 -- 2.21
S-26 22.88 NP 23.04 -- -0.16
S-27 22.00 NP 29.15 -- -7.15
S-28 27.91 NP 23.43 -- 4.48
S-29 25.44 23.09 28.07 4.98 1.15
S-33 25.62 25.92 28.14 2.22 -0.83
S-34 25.45 25.25 27.41 2.16 -0.32
S-35 26.83 26.67 28.69 2.02 -0.32
S-38 21.00 NP 21.35 -- -0.35
S-39 25.02 NP 25.15 -- -0.13
S-40 26.37 NP 24.76 -- 1.61
S-42 27.85 NP 28.09 -- -0.24
S-43 25.35 NP 26.73 -- -1.38
S-44 25.46 NP 27.68 -- -2.22
S-45 23.73 NP 24.68 -- -0.95
S-46 24.69 NP 23.50 -- 1.19
S-48 23.37 21.11 21.61 0.50 2.14
S-50 26.37 24.21 25.07 0.86 1.95
S-51 25.38 25.12 25.44 0.32 0.18
S-52 24.75 NP 24.45 -- 0.30
S-55 18.10 17.96 18.52 0.56 0.01
S-56 17.12 16.86 16.87 0.01 0.26
S-74 32.11 NP 26.84 -- 5.27
S-75 33.24 27.85 28.98 1.13 5.12
S-76 33.05 27.85 28.54 0.69 5.03
S-77P 35.07 29.93 30.25 0.32 5.06
S-78 32.93 NP 27.55 -- 5.38
S-79P 32.27 29.93 30.25 0.32 2.26
S-80 33.60 NP 29.32 -- 4.28
S-81 29.82 24,59 25.62 1.03 4,98
S-82 29.27 23.48 24.10 0.62 5.64
S-83 25.37 20.86 22.18 1.32 4,19
S-84P 24.89 20.95 20.96 0.01 3.94
S-85 26.93 NP 25.41 -- 1.52
S-86 29.04 NP 27.88 -- 1.16
S-88A 26.78 26.78 26.81 0.03 -0.01
S-89 27.99 27.99 28.37 0.38 -0.09
S-95 25.34 NP 25.15 -- 0.19
S-96 22.27 NP 17.36 -- 4.91




TABLE 4-1

LIQUID LEVEL MEASUREMENTS
APRIL 30, 2002

26th STREET INVESTIGATION
PHILADELPHIA REFINERY

Depth To NAPL Data | Corrected
TOC Apparent |Groundwater

Well Elevation | NAPL Water Thickness Elevation

(Feet) (Feet) (Feet) (Feet) (FAMSL)
S-97 33.33 32.44 33.10 0.66 0.73
S-98 30.94 25.44 26.32 0.88 5.29
S-99 27.30 NP 27.28 -- 0.02
S-100 29.08 2455 24,58 0.03 4,52
S-101 51.28 NP 49.11 -- 2.17
S-104 20.88 19.76 20.38 0.62 0.97
PZ-400 30.20 24.80 25.78 0.98 5.16
PZ-401 25.89 NP 20.45 -- 5.44
PZ-402 25.38 NP 21.04 -- 4.34
PZ-403 28.27 NP 26.03 -- 2.24
PZ-404 28.02 27.96 28.37 0.41 -0.04
RW-400 30.19 24,92 25.33 0.41 5.17
RW-401 26.78 22.39 23.16 0.77 4.21
RW-402 23.69 19.50 19.60 0.10 4,17
RW-403 26.02 23.41 23.42 0.01 2.61
RW-404 25.62 NP 21.14 -- 4.48
RW-405 26.08 26.05 26.36 0.31 -0.04
RW-406 28.59 24.29 24.42 0.13 4.27

NOTES:
TOC = Top of casing
NM = Not measured
NAPL = Non aqueous phase liquid
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))
Assumed NAPL specific gravity = 0.76
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TABLE 4-2

LIQUID LEVEL MEASUREMENTS

SEPTEMBER 3, 2002

26th STREET INVESTIGATION
PHILADELPHIA REFINERY

Depth To NAPL Data| Corrected
TOC Apparent |Groundwater

Well Elevation | NAPL Water Thickness Elevation

(Feet) (Feet) (Feet) (Feet) (FAMSL)
S-25 16.28 NP 14.83 -- 1.45
S-26 22.88 NP 23.85 -- -0.97
S-27 22.00 NP 29.91 -- -7.91
S-28 27.91 NP 24.39 -- 3.52
S-29 25.44 23.10 27.70 4.60 1.24
S-33 25.62 26.29 28.80 2.51 -1.27
S-34 25.45 25.64 28.31 2.67 -0.83
S-35 26.83 27.05 29.55 2.50 -0.82
S-38 21.00 NP 22.22 -- -1.22
S-39 25.02 NP 25.90 -- -0.88
S-40 26.37 NP 26.18 -- 0.19
S-42 27.85 NP 28.54 -- -0.69
S-43 25.35 NP 26.98 -- -1.63
S-44 25.46 NP 27.77 -- -2.31
S-45 23.73 NP 24.90 -- -1.17
S-46 24.69 NP 23.82 -- 0.87
S-48 23.37 21.55 22.21 0.66 1.66
S-50 26.37 2452 25.57 1.05 1.60
S-51 25.38 25.56 25.58 0.02 -0.18
S-52 24.75 NP 24.82 -- -0.07
S-55 18.10 18.20 19.06 0.86 -0.31
S-56 17.12 17.14 18.77 1.63 -0.41
S-74 32.11 NP 26.55 -- 5.56
S-75 33.24 27.70 28.50 0.80 5.35
S-76 33.05 27.72 28.86 1.14 5.06
S-77P 35.07 29.90 30.42 0.52 5.05
S-78 32.93 NP 27.62 -- 5.31
S-79P 32.27 NP 27.54 -- 473
S-80 33.60 NP 29.13 -- 4.47
S-81 29.82 24.35 25.32 0.97 5.24
S-82 29.27 23.82 23.95 0.13 5.42
S-83 25.37 NP 18.65 -- 6.72
S-84P 24.89 NP 20.57 -- 4.32
S-85 26.93 NP 25.63 -- 1.30
S-86 29.04 NP 28.05 -- 0.99
S-88A 26.78 26.83 26.90 0.07 -0.07
S-89 27.99 28.12 28.69 0.57 -0.27
S-95 25.34 NP 25.47 -- -0.13
S-96 22.27 NP 17.48 -- 4.79




TABLE 4-2

LIQUID LEVEL MEASUREMENTS
SEPTEMBER 3, 2002

26th STREET INVESTIGATION
PHILADELPHIA REFINERY

Depth To NAPL Data| Corrected
TOC Apparent |Groundwater

Well Elevation | NAPL Water Thickness Elevation

(Feet) (Feet) (Feet) (Feet) (FAMSL)
S-97 33.33 33.17 34.85 1.68 -0.24
S-98 30.94 25.32 25.95 0.63 5.47
S-99 27.30 NP 27.55 -- -0.25
S-100 29.08 24.50 25.08 0.58 4.44
S-101 51.28 NP 49.31 -- 1.97
S-104 20.88 20.02 20.65 0.63 0.71
S-116 28.36 NP 23.48 -- 4.88
S-117 22.32 NP 19.56 -- 2.76
S-118 20.01 NP 20.60 -- -0.59
S-119 28.57 NP 29.15 -- -0.58
S-120 21.98 NP 22.79 -- -0.81
S-121 23.30 NP 23.48 -- -0.18
S-122 27.84 NP 28.83 -- -0.99
S-123 25.18 25.24 25.90 0.66 -0.22
S-124 25.27 26.45 26.77 0.32 -1.26
S-125 27.95 NP 23.32 -- 4.63
PZ-400 30.20 24.64 25.50 0.86 5.35
PZ-401 25.89 NP 21.13 -- 476
PZ-402 25.38 NP 20.85 -- 453
PZ-403 28.27 NP 26.30 -- 1.97
PZ-404 28.02 28.09 28.60 0.51 -0.19
RW-400 30.19 24.63 25.52 0.89 5.35
RW-401 26.78 24.10 24.19 0.09 2.66
RW-402 23.69 19.40 19.42 0.02 4.29
RW-403 26.02 NP 23.19 -- 2.83
RW-404 25.62 NP 24.35 -- 1.27
RW-405 26.08 26.22 26.78 0.56 -0.27
RW-406 28.59 21.90 22.18 0.28 6.62

NOTES:
TOC = Top of casing
NM = Not measured
NAPL = Non aqueous phase liquid
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))
MW:-A through MW-K installed August, 2002
Assumed NAPL specific gravity = 0.76
P:\Clients\Sunoco\26th Street\Characterization Report\PADEP CD\[Well gauging data 2002.xIs]9-3-02



TABLE 4-3

LIQUID LEVEL MEASUREMENTS

OCTOBER 22, 2002

26th STREET INVESTIGATION
PHILADELPHIA REFINERY

Depth To NAPL Data| Corrected
TOC Apparent |Groundwater

Well Elevation| NAPL Water Thickness Elevation

(Feet) (Feet) (Feet) (Feet) (FAMSL)
S-25 16.28 NP 14.88 -- 1.40
S-26 22.88 NP 23.75 -- -0.87
S-27 22.00 NP 29.85 -- -7.85
S-28 27.91 NP 24 .46 -- 3.45
S-29 25.44 23.07 27.90 4.83 1.21
S-33 25.62 26.32 28.92 2.60 -1.32
S-34 25.45 25.69 28.47 2.78 -0.91
S-35 26.83 2711 29.75 2.64 -0.91
S-38 21.00 NP 22.34 -- -1.34
S-39 25.02 NP 26.15 -- -1.13
S-40 26.37 NP 27.50 -- -1.13
S-42 27.85 NP 28.73 -- -0.88
S-43 25.35 NP 27.31 -- -1.96
S-44 25.46 NP 28.11 -- -2.65
S-45 23.73 NP 25.10 -- -1.37
S-46 24.69 NP 24.00 -- 0.69
S-48 23.37 21.64 22.31 0.67 1.57
S-50 26.37 24.68 25.73 1.05 1.44
S-51 25.38 NP 25.67 -- -0.29
S-52 24.75 NP 24.96 -- -0.21
S-55 18.10 18.51 19.79 1.28 -0.72
S-56 17.12 17.38 19.06 1.68 -0.66
S-74 32.11 NP 26.40 -- 5.71
S-75 33.24 27.60 28.25 0.65 5.48
S-76 33.05 27.54 28.75 1.21 5.22
S-77P 35.07 30.05 30.49 0.44 4.91
S-78 32.93 NP 27.83 -- 5.10
S-79P 32.27 NP 27.77 -- 4.50
S-80 33.60 NP 29.24 -- 4.36
S-81 29.82 24.37 25.27 0.90 5.23
S-82 29.27 23.93 24.10 0.17 5.30
S-83 25.37 NP 16.35 -- 9.02
S-84P 24.89 NP 19.34 -- 5.55
S-85 26.93 NP 25.61 -- 1.32
S-86 29.04 NP 28.25 -- 0.79
S-88A 26.78 26.99 27.00 0.01 -0.21
S-89 27.99 28.07 29.46 1.39 -0.41
S-95 25.34 NP 25.80 -- -0.46
S-96 22.27 NP 22.06 -- 0.21
S-97 33.33 33.37 34.91 1.54 -0.41




TABLE 4-3

LIQUID LEVEL MEASUREMENTS

OCTOBER 22, 2002

26th STREET INVESTIGATION
PHILADELPHIA REFINERY

Depth To NAPL Data| Corrected
TOC Apparent |Groundwater

Well Elevation| NAPL Water Thickness Elevation

(Feet) (Feet) (Feet) (Feet) (FAMSL)
S-98 30.94 25.21 25.73 0.52 5.61
S-99 27.30 NP 27.61 -- -0.31
S-100 29.08 24 .47 24.74 0.27 4.55
S-101 51.28 NP 49.48 -- 1.80
S-104 20.88 20.30 20.77 0.47 0.47
S-116 28.36 NP 23.18 -- 5.18
S-117 22.32 NP 19.80 -- 2.52
S-118 20.01 NP 20.95 -- -0.94
S-119 28.57 NP 29.43 -- -0.86
S-120 21.98 NP 23.06 -- -1.08
S-121 23.30 NP 23.81 -- -0.51
S-122 27.84 NP 29.03 -- -1.19
S-123 25.18 25.29 26.32 1.03 -0.36
S-124 25.27 26.14 28.06 1.92 -1.33
S-125 27.95 NP 23.43 -- 4.52
S-126 30.48 NP 12.90 -- 17.58
S-127 20.99 NP 18.93 -- 2.06
PZ-400 30.20 24.55 25.22 0.67 5.49
PZ-401 25.89 21.20 21.22 0.02 4.69
PZ-402 25.38 NP 20.94 -- 4.44
PZ-403 28.27 26.13 27.06 0.93 1.92
PZ-404 28.02 28.00 29.65 1.65 -0.38
RW-400 30.19 24.55 25.22 0.67 5.48
RW-401 26.78 22.04 22.31 0.27 4.68
RW-402 23.69 21.16 21.22 0.06 2.52
RW-403 26.02 NP 23.17 -- 2.85
RW-404 25.62 NP 24.41 -- 1.21
RW-405 26.08 26.80 28.17 1.37 -1.05
RW-406 28.59 24.22 24.40 0.18 4.33

NOTES:

TOC = Top of casing
NAPL = Non aqueous phase liquid
FAMSL = Feet above mean sea level

Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

MW-A through MW-K installed August, 2002
MW-L and MW-M installed September, 2002

Assumed NAPL specific gravity = 0.76

F:\Clients\Sunoco\26th Street\Characterization Report\PADEP CD\[Well gauging data 2002.xIs]10-22-02




TABLE 4-4

RW-406 Aquifer Test Liquid Level Measurement Data Summary

26th Street Area Investigation
Philadelphia Refinery

Static Liquid Level Measurements

Liquid Level Measurements

at End of Test Corrected
Distance Change in
From Depth Depth to Product Depth Depth to Product Water
Well No. RW-406 to Water LNAPL Thickness to Water LNAPL Thickness Level
(feet) (feet btoc) | (feet btoc) (feet) (feet btoc) | (feet btoc) (feet) (feet)
RW-406 NA 24.60 24.16 0.44 29.36 27.58 1.78 3.74
RW-401 21 22.14 22.02 0.12 23.91 22.24 1.67 0.59
RW-402 110 21.19 21.15 0.04 21.29 21.23 0.06 0.08
PZ-401 12 21.22 -- -- 22.02 -- -- 0.80
PZ-402 10 20.93 -- -- 21.80 -- -- 0.87
S-125 38 23.44 -- -- 24.00 -- -- 0.56
S-82 56 23.63 23.42 0.21 23.76 23.56 0.20 0.14

Notes:

btoc = below top of casing
LNAPL specific gravity assumed to be 0.76

N:\Projects\SUN\..\SiteChara...\Tables\RW 406 aquifer test data.xls.xls




TABLE 4-5

RW-406 Aquifer Test Data Analyses Summary

26th Street Area Investigation
Philadelphia Refinery

Drawdown Data (1) Recovery Data (2)
Distance Estaimated Estaimated
From Estimated Hydraulic Estimated Hydraulic
Well No. RW-406 [ Transmissivity | Condcutivity | Transmissivity  Condcutivity
(feet) (ft2/day) (ft/day) (3) (ft2/day) (ft/day) (3)
RW-406 NA 252 20.13 427 34.11
RW-401 21 554 44.25 394 31.47
Pz-401 12 330 26.36 251 20.05
PZ-402 10 258 20.61 200 15.97
S-125 38 492 39.30 292 23.32
Geometric Mean 357 28.56 301 24.04

Notes:

(1) Drawdown data analyzed using Cooper-Jacob Straight-Line Approximation Method adjusted for unconfined aquifers
(2) Recovery data analyzed using Theis Recovery Method adjusted for unconfined aqyuifers
(3) Saturated aquifer thickness assumed to be 12.52 feet (based on RW-406 static liquid level measurements)




TABLE 4-6

Summary of Hydraulic Conductivity Values
from Rising Head Slug Tests

October 2002

26th Street Area Investigation
SUNOCO Philadelphia Refinery

Hydraulic Conductivity (K)

Well No.
ft/day cm/sec
S-43 0.78 2.75E-04
S-86 0.30 1.06E-04
S-116 2.11 7.45E-04
S-120 11.70 4.13E-03
S-122 12.60 4.45E-03
S-127 0.29 1.02E-04
RW-406 7.22 2.55E-03

Note: Bouwer and Rice (1976) method used for slug test analyses

N:\Projects\SUN\..\SiteChara...\Tables\K_Values.xIs.xls




TABLE 4-7
RW-400 Series Recovery Well Capacity Test Summary

26th Street Area Investigation
Philadelphia Refinery

Static Liquid Level Measurements Liquid Level Measurements
at End of Pumping
Total Maximum
Pumping Pumping Depth Depth to Product Depth Depth to Product Corrected Comments
Well No.| Duration |Rate Interval| to Water LNAPL Thickness to Water LNAPL Thickness | Drawdown
(minutes) (gpm) (feet btoc) (feet btoc) (feet) (feet btoc) (feet btoc) (feet) (feet)

NOLU lesleq, wdler purrip notoperdoie. URBU
permit application (June 1995) indicates that

RW-400 NA - - - - - - - - the well yield is 1 gpm with a specific capacity
of 0.08 gpm/ft
Not tested, RW-406b was installed as a

RW-401 NA - - - - - - - - replacement well
Maximum pumping rate was at the capacny Of]

RW-402 158 2.00 19.25 19.10 0.15 21.86 21.55 0.31 2.49 the pump

RW-403 122 0.88 22.36 -- -- 31.42 31.37 0.05 9.10

RW-404 59 1.20 24.21 -- -- 29.85 -- -- 5.64
Maximum pumping rate was at the capacity of]

RW-405 367 1.20 27.92 26.67 1.25 31.89 27.69 4.20 1.73 the pump, 7.5 gallons of product removed
ql"llgngaah%sr‘ltlsngf product removed durlng test,

RW-406 3300 2.74 24.60 24.16 0.44 29.36 27.58 1.78 3.74 refer discussion of test

Notes:

btoc = below top of casing

maximum pumping rate intervals are average rates during the highest flow rate interval

N:\Projects\SUN\..\SiteChara...\Tables\RW 400s flow test info.xIs.xls



TABLE 4-8

Product Bail-down
Test Summary

26th Street Area Investigation
Philadelphia Refinery

Product Estimated Estimated
Static Length | Volume of | Thickness | Recovery | Inflection Inflection
Well Product of Product at End Attained Point Point Product

Well No. Diameter Thickness Test Removed of Test During Time (1) Thickness
(inches) (feet) (minutes)| (gallons) (feet) Test (minutes) (feet)
S-50 2 1.03 50 0.75 0.43 42% 18 0.37

S-98 (2) 4 0.57 45 3 0.62 109% (3) (3)
S-100 (2) 4 0.61 209 2 0.24 39% 5 0.24
CSX-MW-5 2 0.63 41.5 0.13 0.31 49% 14 0.28
Notes:

(1) Estimated using methodology presented in Gruszenski (1987) and as described in Testa and Paczkowski (1989)
(2) Sorbent removed from well prior to product bailing
(3) Inflection point not clearly indicated from graph

N:\Projects\SUN\..\SiteChara...\Tables\bail test.xIs.xls




TABLE 4-9

LNAPL Characterization
Results Summary
September 27, 2002

26th Street Area Investigation
Philadelphia Refinery

LNAPL Characterization Description

Well ID
S-50 Refinery intermediate (resembling naphtha or reformed light naphtha or a mixure of the two)
S-88A Sample contained only a sheen, not enough sample for LNAPL-type characterization
S-89 Heavily degraded gasoline and diesel mixture
S-98 Weathered gasoline, trace diesel-range hydrocarbons
S-100 Gasoline and diesel
PZ-400 Gasoline and diesel
RW-401 Gasoline and diesel
RW-402 Gasoline and diesel
CSX-MW-5 || Heavily degraded gasoline and diesel mixture
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FIGURE 4-10
RW-406 HYDROGRAPH
FROM AQUIFER TEST (10/1/02 -
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J Logged By: | Dates Drilled: | Drilling Contractor “Project Name: Method/Equipment: Well Number:
/fl\. 08/12/02 Parratt-Wollf, Sunoco, Inc. Hollow Stem Auger
L IsM 08/13/02 Inc. Philadelphia Refinery, PA Split Spoon S-116
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.); Elev.(R.): ¥ 23.8 Depth (fL.): wt.(Ibs.): Dist.(in.):
classifications and laboratory -
testing methods 4 30.0
. = | &
£ i5 g | &
Well —- b . . o &
. g |2 Description 5 =]
Construction = g' § g
A & & P
A
SILT; some fine to coarse sand, little fine gravel, dark brown, dry. 1.6 | 0.0
éﬁ _:‘g-:’ Grout B |
ol ~ Lt~ SAND, fine o coarse; trace silt, black, dry. 0.0
= B2 /%] CLAY AND SILT; trace fine sand, brown, dry. 0.8 | 0.0
= = 10
= = 2’/; SILT AND CLAY: little fine to medium sand, brown, dry. 1.8 | 00
Z = s— Ui
Bentonite 7711 SILT AND CLAY; little fine to medium sand, brown, dry. 2.0 | 0.0
Seal - //’éﬁ
2%
| 7 |
:#1 Sand and /X241 SILT AND CLAY; trace fine sand, brown, dry. 1.5 | 0.0
- | Riser = éé;
: o— P
Schedule 40 SILT; some clay, trace fine sand, brown, dry. 14 | 0.0
< PVC, 20 Siot —
. SILT; little finc sand, little clay, brown, dry. 0.0
SILT; some fine sand, little clay, brown and gray, dry. 16 | 00
- [ SAND, fine to medium; little silt, brown, dry. 0.0
. fonets| SAND, fine to medium; trace silt, brown, dry. 0.7 | 0.0
5__ -o o.-
‘:\;"\: SAND, fine to coarse AND GRAVEL, fine; brown, moist.
7 SILT; iittle fine sand, little clay, brown, moist. 06 | 6.0
N Le2e]| SAND, fine to coarse; some fine gravel, tan and brown, dry. 2.0 | 171
207 SAND, fine to coarse; some fine gravel, tan and brown, dry. 1.6 | 16.8
a SAND, fine to coarse; some fine gravel, tan and brown, dry. 1.2 | 145
N SAND, medium to coarse; some fine gravel, some fine sand, brown and dark 1.1 103
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

(_ jectNo. 62500101102

DRILL LOGS AUG 2002.GPJ
LOG OF BOREHOLE

Date August 2002 Log of Well

Figure

(sheet 1 of 2)
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I Logged By: | Dates Drilled: | Drilling Contractor Project Name: Methed/Equipment: Well Number:
VAN 08/12/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
( - ISM 08/13/02 Inc. Philadelphia Refinery, PA Split Spoon S-116
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(fL): hv4 23.8 Depth (ft.): wi.(Ibs.): Dist.(in.):
classifications and laboratory .
testing methods 4 30.0
-~ | B
3 o =3
£ |5 & | &
Well £ |& . o | &
i g (|2 Description 8 g
Construction o g* 2 8
[ 2 R4
; &
eezes| red, dry.
n :::::: SAND, medium to coarse; some fine gravel, some fine sand, brown and dark 1.1 { 204
— il red, moist.
"1 [y SAND, fine to medium; some fine gravel, some coarse sand, dark red and 1.3 | 1196
— e brown, wet. '
so—] piiet
35—
’—\\1 —
_J
40—
45—
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

-
C/}jecmo. 625U.01011.02

DRILL LOGS AUG 2002.GFJ

LOG OF BOREHOLE

Date  August 2002

Log of Well

Figure

(sheet 2 of 2)
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J Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
N ' Parrati-Wolff, Sunoco, Inc. Hollow Stem Auger
. _SM 08/13/02 Ine. : Philadelphia Refinery, PA Split Spoon S-117
See "Legend to Logs" for Boring " Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): hvd 19.63 Depth (fL.): wt.(Ibs.): Dist.(in.):
¢lassifications and laboratory i
lesting methods 4 28.0
. = | &
z |& g 3
Well ~ = . e B %ﬂ
. g |2 Description B L=
Construction e E‘ 3 g
A |E D,d'g =
5
SILT; some fine to coarse sand, little fine gravel, brown and black, dry. 1.7 | 7.3
£ Grout |
5 - \SILT; some clay, little fine sand, brown and black, dry. A oe | 850
== B / CLAY; some silt, scme fine to coarse sand, black and brown, moist. ) 2171
Bentonite /
Seal — % _ _
// CLAY; trace fine sand, little silt, brown and black, dry. 1.4 {1670
- 5— B4 :
.::4#1 Sand and 7
e | 7 CLAY; Tittle sitt, some fine sand, black and brown, dry. 163
SILT: little fine sand, trace clay, black, dry. 0.3 | 1280
N SAND, fine to medium; little coarse sand, brown, dry. : 0.2 | 252
101 SAND, fine to coarse; little fine to coarse gravel, dark red and brown, dry. 0.6 | 646
N SAND, fine to coarse; little fine gravel, dark red and brown, dry. 0.7 | 804
] SAND, medium to coarse; some fine sand, some fine gravel, brown, red and tan, | 2.0 | 848
15— dry.
N SILT; some fine to coarse sand, little clay, brown and black, dry. 2.0 | 564
. .‘-‘g" SAND, fine to coarse; little fine gravel, trace silt, black, dry. a 1028
P-23 SAND, fine to coarse AND GRAVEL, fine to coarse; reddish-brown and blac 20 12141
ofy ;
A moist.
XX
207 Py SAND, fine to coarse AND GRAVEL, fine; black, wet. 16 | 1816
7| e SAND, fine to coarse: some fine gravel, brown, wet. 1787
N Ls.ee!| SAND, fine to coarse; some fine gravel, trace clay, trace silt, brown, wet. 2.0 | 948
- \SAND, fine to medium; gray, white and pink, dry. /1 15 | 39
L%t SAND, fine to medium; some coarse sand, some fine gravel, black, wet. 793
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predorminant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other Jocations or times.

( jectNo. 62SU0101102  Date August2002 Log of Well
DRILL LOGS AUG 2002.GPJ Figure
LOG OF BOREHOLE

(sheet 1 of 2)
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./

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment; Well Number:
N Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
Jsm 08/13/02 Inc. Philadelphia Refinery, PA Split Spoon S-117
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam, (in.); Elev.(f.): v 19.63 Depth {(f.): wt.(lbs.): Dist.(in.):
classifications and laboratory - -
testing methods 4 28.0
@ = ?:i
g |5 &\ 2
Well = | - o g
. g |2 Description ) g
Construction & g‘ z g
A | g &'-3 R
3
| F SAND, fine to medium AND SAND, coarse; gray, wet. 2.0 | 805

\CLAY" trace silt, trace fine sand, orangish-brown, wet.

9.5

'The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Qject No. 6250.01011.02
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|_1]:ogged By: | Date Drilled: | Drilling Contractor Project Name; Method/Equipment: Well Number:
T Parratt-WolfT, Sunoce, Inc. Hollow Stem Auger
 SM 08/14/02 Inc. Philadelphia Refinery, PA Split Spoon S-118
Sce "Legend to Logs" for Boring Surface Groundwater Depth (fi.): Total Drive Drop
sampling method, Diam,(in.): Elev.(ft.): v 20.62 Depth (ft.): wt(lbs.): Dist, (in.):
classifications and laboratory .
testing methods 4 29.5
- | E
o b7 =]
z |5 LI
Well - &= . . = &
] s |2 Description G g
Construction =3 g Y b
e (8 p,;; E
(=¥
SILT AND SAND, fine to coarse; liitle fine gravel, brown, dry. 20 | 0.0
- Grout "]
— SILT: little fine sand, trace clay, dark brown, dry. = 0.0
SILT; some clay, little fine to coarse sand, dark brown, dry. 0.7 | 0.0
| Bentonite 7 SAND, coarse AND SAND, fine to medium; trace silt, black, moist. 10 | 184
5— . .
CLAY; some silt, little fine sand, black and brown, moist. 277
SILT; little fine sand, litile clay, brown and gray, dry. 16 | 0.0
= SAND, fine to medium; some coarse sand, little fine gravel, brown, dry. 2.0
N SAND, fine to medium; some coarse sand, some fine gravel, dark red, whiteand | 1.5 0.0
- brown, dry.
Schedule 40 10— ‘ _
PVC, 20 Slot STLT: some clay, little fine to coarse sand, brown, dry. 413 0.0
- SAND, fine to medium; some coarse sand, red, white and brown, dry. 8.4
B SILT AND SAND, fine to coarse; little fine gravel, brown, dry. 1.5 0.0
- SAND, fine to coarse; some silt, some fine gravel, red, white and brown, dry. 9.9
N SAND, fine to medium; some fine gravel, some coarse sand, red, white and 05 | 188
15— brown, dry.
7 SAND, fine to medium; little coarse sand, little silt, little fine gravel, dark red 1.1 | 25,9
— and brown, dry.
N SAND, fine; some medium to coarse sand, little fine gravel, red and brown, dry. 1.2 | 83.2
20 SAND, fine; some medium to coarse sand, little fine gravel, red and brown, 1.4 | 228~
- \Inoist. Va 118
SAND, fine AND SILT; some medium to coarse sand, trace fine gravel, brown
—  Fe=nand red, wet. A 17 | 647
[+22+| SAND, fine to coarse; some fine gravel, brown, wet. :
7 :::::: SAND, fine; some medium to coarse sand, little gravel, brown, wet. 20 1823 |

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

le.sjectNo. 625U,01011.02
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I_ﬁLogged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
- Parratt-WolfT, Sunoco, Inc. Hollow Stem Auger
- /SM 08/14/02 Inc. Philadelphia Refinery, PA Split Spoon S-118
See "Lepend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diarn.(in.): Elev.(ft.): hvd 20.62 Depth (ft.): wi.(bs.): Dist.(in.):
classifications and laboratory .
testing methods 4 29.5
2| g
~ g 2 B
Well € & - 5] 2
. £ |2 Description 5 =
Construction 2 | g 3 g
g |& 2 | =
=
g
] SAND, fine; some medium to coarse sand, little gravel, brown, wet. 2.0 | 2092
N SAND, fine to medium; some coarse sand, little fine fo coarse gravel, brown, 1.5 | 1657
— wet.
30—
35—
()
-
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific Iocation
at the time of drilling and may not be representative of subsurface conditions at other locations or times. ‘

h

Ct’:jcct No. 62SU.01011.02 Date August 2002 Log of Well
DRILL LOGS AUG 2002.GPJ Figure
LOG OF BOREHOLE .

(sheet 2 0of 2)




|tLiogged By: |Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
7o 08/14/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Aunger
L SM 08/15/02 Inc. Philadelphia Refinery, PA Split Spoon S-119
See "Legend to Logs" for Boring Surface Groundwater Depth (fi.): Total Drive Dro
sampling method, Diam. (in.): Elev.(ft.): hvd 29.14 Depth (ft.): wt.(lbs.): Dist.(in.)
¢lassifications and laboratory :
testing methods 4 34.0
-] 2
< |& g | &
Well Rod L - ; g
. £ (2 Description g S
Construction o E 2 8
(=T 2 R
=
g
Riser . m SILT AND SAND, fine; little medium to coarse sand, brown, dry. 13 | 0.0
:-;;g Grout 7 SILT; little fine to medium sand, dark brown, dry. 0.0
2 -
= SILT; Tittle fine sand, dark brown, dry. 1.0 | 0.0
= ]
= 2% CLAY AND SILT; trace fine sand, black, dry. 02 | 0.0
Z = s— -
=8 =3 %%
= 7 '
= &j SILT; litfle fine sand, brown and gray, dry. 20 | 0.0
;;:" == SILT: kittle fine sand, brown and gray, dry. 20 | 00
L -
E_:':; = 10
' Bentonite NO RECOVERY; stone in shoe of spoon. 0.0
Seal —
::1#1 Sand and } SI.T; trace fine sand, brown and gray, dry. 2.0 | 00
A Riser -
Schedule 40 | SILT: trace fine sand, brown and gray, dry. 2.0 | 0.0
PVC, 20 8lofl 15— SILT; some clay, litile fine sand, brown, dry. 0.0
N SAND, fine; little medium to coarse sand, little silt, trace fine gravel, 1.7 | 0.0
— orangish-brown, dry.
B SAND, fine; some medium to coarse sand, little fine gravel, trace silt, 2.0 | 00
- orangish-brown, dry.
20— SAND, fine to coarse; some fine gravel, orangish-brown, dry. 1.5 | 0.0
| :| SAND, fine to coarse; some fine gravel, orangish-brown, dry.
B SAND, fine to coarse; little fine gravel, brown, dry (wet at 25.9 feet). 20 | 0.0

SECOR

International Incorporated

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or

samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

(v_-éjectNo. 6250.01011.02

DRILL LOGS AUG 2002.GPJ

LOG OF BOREHOLE

Date August 2002

Log of Well
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Logged By; | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
03/14/02 Parratt-Wolif, Sunoco, Inc. Hollow Stem Auger
. /SM 08/15/02 Inc. Philadelphia Refinery, PA Split Spoon S-119
See "Legend to Logs" for Boring Surface Groundwater Depth (fi.): Total Drive Drop
sampling method, Diam.(in.): Elev.(f.): ¥ 29.14 Depth (R.): wt.(Ibs.): Dist.(in.):
classifications and laboratory .
testing methods 4 34.0
£
~~
Q k] 2
T | & o N
Well 5, = . % =
. = |2 Description 5 b=
Construction & £ z 3]
a g | =
W P a
o
"1 [l SAND, fine to medium; little coarse sand, trace fine gravel, brown, wet. 18 | 0.0
b SAND, fine to coarse; some fine gravel, brown, wet. 16 | 0.0
30— [+=:] SAND, fine to medium; some coarse sand, little fine gravel, brown, wet. 15 | 71
ok SAND, fine to medium; some coarse sand, little fine gravel, brown, wet. 20 | 9.1
ksl SAND, fine to medium; little coarse sand, little fine gravel, gray, wet. 57.5
“Z2A\SAND, fine to coarse; brown, wet. A 2.0 | 268
35—  [elals \CLAY; little fine sand, little silt, eray and orangish-brown, wet. [ 0.0
W .+.+| SAND, fine; gray, wet. ' 54
L
40—}
45—
'The substrata descriptions above are generalized representations and based upon visual/manual classification of cuitings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

CJjactNo. 6250.01011.02
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" | _Logped By: |Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
0 08/15/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Aunger
. SM 08/16/02 Ine. Philadelphia Refinery, PA Split Spoon S-120
See "Legend to Logs" for Boring Groundwater Depth (ft.): Total Drive Drg
sampling method, Diam.(in.): Elev.(ft.): iv2 2175 Depih (ft.): wi.(lbs.): Dist.(in.)
classifications and laboratory -
| testing methods 4 30.0
= | ®
] o [="
I &= ) B
Well € | » Sl e
] g |2 Description ) g
Construction = E 2 8
a (g g &
= =
[
Riser SILT; some fine to medium sand, brown, moist. 1.7 | 0.0
B2 B Grout N
:‘-: 2 SILT; trace fine sand, crangish-brown and brown, moist. 1.1 0.0
= B SILT: little clay, little fine to coarse sand, brown, meist, 20 | 0.0
= = ] :
. @ = 5 | [eeriel SAND, fine to coarse; little fine gravel, brown, dry. 0.0
Bentonite B ; .
Seal [+=.7l SAND, fine; little medium to coarse sand, brown, dry. 1.5 0.0
) [ #1 Sand and B -:;::: SAND, fine to coarse; litile fine gravel, brown, dry. 0.0
Riser s _SAND, fine; little medium to coarse sand, trace fine gravel, brown, dry. ~ 16 | 00
— enei| SAND, fine; trace medium to coarse sand, reddish-brown, dry. 0.0
B Schedule 40 | 10— [e*[. SAND, fine; little medium to coarse sand, trace fine gravel, brown, dry. A 0.0
PVC, 20 Slot SILT; some clay, little fine to coarse sand, brown, moist. 14 | o0
] SAND, fine to coarse; little fine gravel, brown, dry. 0.0
N SAND, fine AND SAND, medium to coarse; little fine gravel, trace silt, dark 20 | 00
— red, brown and white, dry.
7| [[I]["SILT; little fine to coarse sand, brown, dry. 17 | 0.0
15— kil SAND, fine to medium; little coarse sand, brown, dry. 0.0
7| | SAND, fine to medium; little coarse sand, brown, dry. 1.9 | 0.0
-';‘E: SAND, fine; little medium to coarse sand, dark red, dry. 0.0
Tl ESS\SAND, fine to mediumy; little coarse sand, brown, dry. /1 20 | 00
| [l SAND, fine to medium; fittle coarse sand, brown, wet. ’ )
20—| BZRCLAY; some silt, white and tan, dry, A 0.0
[+.-[\SILT AND SAND, fine; litfle clay, brown, wet. /71 20 | o0
— \SAND, fine; some medium to coarse sand, little silt, trace fine gravel, brown, [ 0.0
Coveee| \\wet. : i 0.0
7 FEENCLAY AND SILT; trace fine sand, tan and white, dry. il 20 | 00
- e \SAND, fine; gray, wet. / 0.0
berert SAND, fine; gray, wet. :
1 _“. \SAND, fine; orangish-brown, wet. / os 0.0
PR L+*’| SAND, fine; some silt, some medium to coarse sand, orangish-brown, wet. i 0.0
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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Logged By: | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
B 08/15/02 Parratt-Wollf, Sunoco, Inc. Hollow Stem Auger
- /sMm 08/16/02 Inc. Philadelphia Refinery, PA Split Spoon S-120
See "Legend to Logs” for Boring Surface Groundwater Depth (ft.): Total Drive Dro
sampling method, Diam.(ir.): Elev.(f.): g 22.75 Depth (ft.): wi.(bs.): Dist.(in.)
classifications and laboratory -
testing methods 4 30.0
© o E
e |5 g | &
Well ~ = _— & by
) g (2 Description 7] s
Construction =y E‘ 2 g
] 2 &
=]
. SAND, fine; gray, wet. P 0.0
SAND, fine; gray, wet. I.1 | 6.0
] SAND, fine; tan, wet. 1.0 | 0.0
30— P25l SAND. fine to medium; litfle coarse sand, light brown, wet. Ju 0.0
35—
.
A
() .
—_
4{~—
45—
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times. ’ :

Qject No. 62SU.01011.02 Date August 2002 Log of Well
DRILL LOGS AUG2002.GPJ Figure
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mgged By: | Date Drilled: { Drilling Contractor Project Name: Method/Equipment: Well Number;
#\ Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
. _'SM 08/22/02 Inc. Philadelphia Refinery, PA Split Spoon S-121
See "Legend to Logs" for Botring Surface Groundwater Depth {ft.): Total Drive Dro
sampling method, Diem.(in.): Elev.(f.): hv4 23.46 Depth (ft): wi.(Ibs.): Dist.(in.)
classifications and laboratory -
testing methods 4 30.0
~ | §E
2 | E| &
Well - e . o o
. £ |2 Description g 5
Construction . g* 2 g
A 8 £
=
| RISET SILT; little fine sand, brown, dry. 0.6 0.0
3 Grout —
= 7 SILT; little fine sand, brown and light gray, dry. 1.5 | 0.0
= = T SILT; littlc fine sand, brown and light gray, dry. 20 | 0.0
Bentonite SILT: little fine sand, brown and light gray, dry. 1.8 [ 0.0
Seal -
= \SILT; little fine to coarse sard, reddish-brown, dry. /1 20 0.0
| [=-N\SILT; little fine sand, brown and gray, dry. /1 0.0
1| SAND, fine to coarse; little silt, red and orangish-brown, dry. 0.0
0 SILT; little fine sand, brows and gray, dry, 18 | 0.0
— SAND, fine to coarse; trace fine gravel, reddish-brown, dry. 0.0
- [ SAND, fine; little medium sand, brown, dry. A 0.0
SILT; little fine sand, gray and brown, dry. 0.6 | 0.0
i | SAND, fine to coarse; trace fine gravel, red and brown, dry. 0.0
SAND, fine to coarsg; little fine gravel, reddish-brown, dry. 1.1 0.0
15—
B _ SAND, fine; some medium to coarse sand, trace fine gravel, crangish-brown, 0.3 0.0
- dry. . :
N \SILT; litile fine sand, brown and gray, dry. A 20 0.0
— SAND, fine to coarse; trace fine gravel, reddish-brown, dry. : 0.0
20 SAND, fine to coarse; trace fine gravel, reddish-brown, dry at top of section, 1.8 0.0
— wet at bottom of section.
N SAND, fine to coarse; trace fine gravel, reddish-brown, wet. 2.0 0.0
- SILT; little fine sand, trace clay, Brown, dry to moist.’ A 20 0.0
: ; G \WCLAY; little silt, dark gray, wet. g1« 0.0
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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[ Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
( ™ Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
. /SM 08/22/02 Inc. Philadelphia Refinery, PA Split Spoon S-121
See "Legend to Logs" for Boring Surface Groundwater Depth (fi.): Total Drive Drop
sampling method, Diam.(in.): Elev.(fL.): V4 23.46 Depth (ft.): wi.(lbs.): Dist.(in.):
classifications and laboratory *
testing methods 4 30.0
~ | g
- é 3 5
(=1 L
Well e | - | B
. = |2 Description 5 g
Construction o §* z 8
A | & 3 R
P =
[
Leiev] \SILT AND CLAY: little fine sand, gray, wet. - { 0.0
— & .SAND, fine; some silt, orangish-brown and gray, wet. . 0.0
X SAND, fine; trace silt, orangish-brown, wet. 2.0 0.0
1OF SAND, fine; trace medium to coarse sand, gray, wet. 20 | 0.0
s \SAND, fine; some medium to coarse sand, orangish-brown, wet. Wa 0.0
30— \SAND, fine; trace medium to coarse sand, brown, wet. /] 0.0
j 35—
40—
45—
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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rLogged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
S Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
' SM 08/19/02 Inc. Philadelphia Refinery, PA Split Spoon S5-122
See "Legend to Logs" for Boring Surface Groundwater Depth (f.): Total Drive Drop
sampling method, Diam.{in.); Elev.(ft.): v 2974 Depth {f.): wt.(Ibs.): Dist.(in.)
classifications and laboratory -
testing methods 4 34.6
-] 2
g |& g | =
Well € 1= - > | ®
. g |2 Description g g
Construction 2 g § g
A 4 g S
2y
< SAND, fine to coarse; brown, dry. A 09 | 0.0
o L — SILT; little fine sand, brown, dry. 0.0
;:2 i SILT; little fine sand, trace clay, brown, slightly moist. 0.8 | 0.0
et
= = -
g"f g-,g SILT; little fine sand, little clay, brown, slightly moist. 12 | 0.0
= & 5] SILT; some fine sand, orangish-brown and gray, dry. 0.0
ﬁ_ ;‘:f SILT; some fine sand, trace medium sand, orangish-brown and gray, dry. 0.6 0.0
Bz 2 -
= SILT; some fine sand, pieces of brick, dark brown, dry. 12 | 0.0
i % — SILT; little fine sand, little clay, orangish-browm, moist, 0.0
= 2 10 NO RECOVERY 0 | 00
< . I Bentonite —
Seal
_ SILT; some clay, little fine sand, pieces of brick, brown, wet. Coarse gravel 0.2 | 0.0
{#1 Sand and — sized piece of brick in shoe of spoon.
Riser
SILT; some clay, little fine sand, brown, wet. 1.0 0.0
Schedule 40 | 15—
PVC, 20 Slot
B SILT; some clay, little fine sand, brown, moist to dry. 2.0 | 0.0
“| W2 SILT AND CLAY; trace fine sand, dark gray, moist. 20 | 0.0
= e \SAND, fine; brown, dry. /] 0.0
20— te:esel SAND, fine to coarse; little fine gravel, brown, dry. 0.0
[+::| SAND, fine AND SAND, medium to coarse; gray, dry. 07 | 0.0
7| ksl SAND, fine to medium; dark brown, moist. . 0.0
_ |;||. SAND, fine AND SAND, medium to coarse; gray, dry. 0.0
[TTITA\SILT,; little fine sand, little clay, orangish-brown and gray, dry. /A 2.0 { 0.0
- [l \SILT; some clay, trace fine sand, dark brown, moist. / 0.0
[+2+1+ SAND, fine to medium; gray, dry. _ 0.0
%w SILT AND CLAY; trace fine sand, dark brown, moist. 1.5 | 0.0
The substrata descriptions above are gencralized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
™ Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
_ /SM 08/19/02 Inc. Philadelphia Refinery, PA Split Spoon S-122
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.); Elev.(f.): hvd 29.77 Depthi (ft.): wt(lbs.): Dist.(in.%:
classifications and Jaboratory - *
| testing methods 4 34.6
- | &
g |& | g
Well - | = L. = &
: £ (-2 Description 5 g
Construction B £ 2 il
e |8 E &
g
s
] SAND. fine to medium; some coarse sand, brown, dry. 0.0
SAND, fine to coarse; trace fine to coarse gravel, brown, wet. 1.1 0.0
n SILT; some clay, little fine sand, brown, wet. 0.7 0.0
30— s i :
wietsr| SAND, fine to coarse; little fine to coarse gravel, brown, wet. 0.1 0.0
" :::::: SAND, fine to coarse; little fine to coarse gravel, brown, wet. 1.5 0.0
4 .
t:*s'] _SAND, fine; brown, wet. A 0.0
T m\SAND, fine to coarse; brown, wet. /1 14 0.0
35| pm \SAND, fine to coarse; frace fine gravel, brown, wet. A 14.1
—. k==~ SAND, fine; some medium sand, trace silt, brown, wel. A 473
( > | pesll SAND, fine to coarse; black, wet. _ 281
g
40—
45—
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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LI_:,ogged By: | Date Drilled: | Drilling Contractor Project Name: Methed/Equipment: “Well Number:
( i _Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
L SM 08/20/02 - Inc. . Philadelphia Refinery, PA Split Spoon S-123
See "Legend 1o Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.}. Elev.(ft.): hvd 24.35 Depth (f.): wi(bs.): Dist.(in.):
classifications and laboratory .
testing methods 4 30.0
- | E
- |z 3| &
& <
Well ':: = D o E: &
g |2 escription 8 o
Construction = E‘ P 2 3
£ |E g | =
= | A
o
Riser SILT; trace fine sand, brown, dry. -
B2 E2 Grout 7
g2 SILT; trace fine sand, brown, dry. 06 | 0.0
= 2 _
= = SILT; trace fine sand, trace clay, brown and gray, moist. 08 | 0.0
Z = 5— '
Bentonite SILT; trace fine sand, trace clay, brown and gray, moist. 14 ] 00
Seal -
: SILT; little fine to medium sand, light gray, dry. 0.0
-1#1 Sand and | SILT; some fine to medium sand, brown, dry. 12 | 0.0
%] Riser -
i 10 SILT; some fine sand, brown, dry. 0.0
i Schedule 40 SILT; some fine sand, frace clay, brown, dry. 1.0 | 0.0
=+ PVC, 20 Slot -
N SILT AND SAND, fine; little medium to coarse sand, trace fine gravel, brown, 0.6 | 0.0
— dry.
N SILT; some clay, little fine to coarse sand, brown, moist. Stone in shoe of 0.1 0.0
15— SpooIL
—_ SAND, fine; little medium to coarse sand, tan and gray, dry. 14 | 00
I /
7 SAND, fine to coarse; some fine gravel, brown and dark red, dry. 1.0 | 333
20— 1 - -
GRAVEL, fine 1o coarse; white, dry. 06 | 0.0
- SAND, fine; some medium to coarse sand, little fine gravel, black, dry. 630
N d'.l%{\ \SILT AND SAND, fine; little medium to coarse sand, moist. A 13§ 767
- {aMq SAND, fine to coarse AND GRAVEL, fine; black, wet. 1111
| &8
Ea L+l SAND, fine; gray and brown, wet. 1.5 | 1326 |
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
N Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
) SM 08/20/02 Inc. Philadelphia Refinery, PA Split Spoon S-123
‘wee "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in,): Elev.(ft.): hvd 2435 Depth (ft.): wi(lbs.): Dist.(in.):
classifications and laboratory - -
testing methods 4 30.0
oY
] = E_.
= |8 8 B
Well € |5 o SlE
. g & Description E | =
Construction & g § 8
e |8 3 E
~
| [ SAND, fine to medium; trace coarse sand, brown, wet. 1900
L+l SAND, fine to medium; trace coarse sand, trace fine gravel, brown, wet. 1.7 {2020
i +7+> SAND, fine; some medium sand, frace coarse sand, brown, wet. 3327
{+*.2| SAND, fine; little medium to coarse sand, trace fine gravel, brown, wet. 2.0 | 3437
30— e
35—
BN
\ —
/
—
40—
45—
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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,lﬁlfogged By: | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
| 08/21/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
.. 8M 08/22/02 Inc. Philadelphia Refinery, PA Split Spoon S-124
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Totat Drive Dro
sampling method, Diam.(in.): - Elev.(ft): v 26.79 Depth (ft.): wt.(Ibs.): Dist.(in.)
classifications and laboratory - : .
testing methods 4 30.0
o = | E
S| & S &
Well € e . S| 2
. g & Description 8 3
Construction o £ 2 g
2 |8 &?g F
5
Riser ‘L-U"c FILL - SAND, fine to coarse AND GRAVEL, fine to coarse; brown, dry.
= -1 b
e Grout w0
= kA
= SILT; some fine to coarse sand, brown, dry. 2.0 0.0
e 1 _
= B SILT; some fine to coarse sand, brown, dry. 20 | 00
2 5 - . '
R SILT; some cinders, little fine sand, brown, dry. ] 0.0
=l N - SILT; little fine sand, brown, dry. A~ 0.0
1833;11‘5011“53 SILT: little fine sand, brown and tan, dry. 1.3 1 o0
e -
{#1 Sand and B SILT; some fine sand, brown, dry. 0.6 | 0.0
-|Riser -
10— :
Schedule 40 SILT; little fine sand, little clay, gray and brown, dry. 1.7 | 22.6
PVC, 20 Slot -
7 SILT; little fine sand, brown, dry. 0.5 |15.2
] SILT; some fine sand, trace clay, gray and brown, dry. 1.3 0.0
15—
2 Ll $1.T AND SAND, fine; brown, dry. 25.6
SILT; Tittle fine sand, trace clay, gray, dry. 0.5 | 141
| PN SAND, fine to coarse AND GRAVEL, fine to coarse; brown, dry. 1.1 | 119
— SAND, fine; trace medium to coarse sand, gray and brown, dry. 723
20— SAND, firie; trace medium to coarse sand, gray, dry. 1.6 | 849
7 SAND, fine: little coarse sand, brown and gray, dry. 640
_ SAND, fine; some medium 1o coarse sand, brown, dry, 312
SAND, fine; some medium to coarse sand, brown, dry. 1.0 | 326
— SAND, fine; gray, dry. 420
_ SAND, fine; some medium to coarse sand, little fine gravel, brown, dry. 1085 |
SAND, fine to coarse AND GRAVEL, fine; brown, wet. 1.8 12311
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material fype to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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\

Logped By: | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
™ 08/21/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
! SM 08/22/02 Inc. Philadelphia Refinery, PA Split Spoon S-124
See "Legend to Logs" for Boring Surface Groundwater Depth (f.); Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): v 26.79 Depth (ft.%: wit.(lbs.): Dist.(in.}
classifications and laboratory .
testing methods 4 30.0
= | E
Q B f=1
= | & ] B
Well € |= L S|
. = (& Description ) g
Construction 2 2 3
=) g 8 o
= 8
=]
| SAND, fine to medium; some coarse sand, brown, wet. ' 1969
N SAND, fine to coarse; brown and gray, wet. 1.7 | 2220
N SAND, fine to medium; some coarse sand, gray, wet. 1.8 | 2415
30—
\ 35—
"j m
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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LL\ogged By: | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment; Well Number:
; 08/26/02 Parratt-Wolff, Suneco, Inc. Hollow Stem Auger
. 'SM 08/27/02 Inc. Philadelphia Refinery, PA Split Spoon S-1235
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.); Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): v 18.2 Depth (ft.): wit.(Ibs.): Dist.{in.)
classifications and laboratory .
testing methods 4 30.0
-] €
Well g % qié" %
. g {2 Description B | £
Construction 2| é‘* S 8
(=] &5 é S
B
Riser el ASPHALT A
R SILT AND SAND, fine; some medium to coarse sand, some fine gravel, brown, 3.3
Grout 1] \dry. _ 166
: — \SILT; some fine to coarse sand, pieces of brick, dark brown, dry. / 103
- 5N SILT AND SAND, fine; some medium to coarse sand; large cobble sized piece 68.4
= T e \of brick, dark pray and black, dry. /- ’
= [l SAND, fine to coarse; little silt, litile fine gravel, black, dry (wet at bottom).
= b .
fﬁ 3 7 \CLAY:; little silt, little fine to medium sand, gray, moist. /1 10 | 334
2 . // CLAY; trace fine sand, trace silt, brown and gray, moist. i 121
Bentonite 7
_ // CLAY: little silt, trace fine sand, brown and gray, dry. 56
17
% ﬁ CLAY; little silt, trace fine sand, brown and gray, dry. 1.1 | 295
7 %; SILT AND CLAY; little fine sand, brown and gray, dry. 9.5
— At
10 L1 SILT AND SAND, fine to coarse; trace fine gravel, gray and black, moist. A 14 | 256
— SILT; Tittle fine to medium sand, trace clay, brown and gray, dry. 21.6
B / CLAY; some silt, little fine to coarse sand, gray, dry. 20 | 194
7] CLAY; little silt, little fine sand, gray, dry. 20 | 111
15— /
-1 ’/ \CLAY; some silt, trace fine sand, gray, wet. 1 20 0.0
B / CLAY: little silt, trace fine sand, gray, dry to moist at top of section, wet at ) 0.0
/ bottom of section.
%" \CLAY AND SAND, fine to coarse; dark brown, moist. A 20 | 95
. // CLAY; little silt, trace fine sand, brown and gray, dry. 0.0
7
20— ESF\CLAY AND SAND, fine to medium; gray, moist. 07 | 00
_ s\ SAND, fine to coarsc AND GRAVEL, fine; trace silt, brown, gray and red, : 169
)o'.D moist.
[ SO
i.e:| SAND, fine; some medium to coarse sand, litile fine gravel, green and gray, 0.6 | 2230
— el moist to wet, product present.
% 0.6 | 5.5

1z 7 CLAY; trace fine sand, gray, moist.

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions af other locations or times.
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Logged By: | Dates Drilled: | Drilling Contractor Project Name:; . Methed/Equipment: Well Number:
SN 08/26/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
. /SM 08/27/02 Ine. Philadelphia Refinery, PA Split Spoon S-125
‘See "Legend to Logs" for " Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(f.): ¥ 18.2 Depth (ft.): wt.(ibs.): Dist.(in.)
classifications and laboratory -
testing methods 4 36.0
- &
g |& g e
Well :3: s Descriptio: = £
2 ion 5
Construction 2 E‘ P 2 ki
a |2 a &=
P a
=
V777
| P-ad SAND, fine to coarse AND GRAVEL, fine; brown, wet. 152
‘:- k SAND, fine to coarse AND GRAVEL, fine; red, white and brown, wet. 0.8 | 357
1 5 x ;
i ke
{111]SILT; some clay, little fine to coarse sand, little fine pravel, gray, wet. 13 | 141
~ ERY SAND, fine to coarse AND GRAVEL, fine; brown, wet. 221
s0—| P
_} 35—
_ ]
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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_Logged By: | Date Drifled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
™ Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
L SM 09/18/02 Inc. Philadelphia Refinery, PA Split Spoon S-126
See "Legend to Logs" for " Boring Surface Groundwater Depth (ft.): Total Drive Droy
sampling method, Diam.{in.): Elev.(ft.): A7 12 Depth (it.): wt.(Ibs.): Dist.(in.)
classifications and laboratory
testing methods 4 24,0
- | &
Z |& 3| &
Well - = o E z
. £ |2 Description 8 =
Construction 2 2 g
[ r% 2 =4
=
5
SILT AND SAND, fine; some medium to coarse sand, trace fine gravel, pieceof | 2.0 | 0.0
. — _brick, black and brown, dry.
Bentonite
: M Seal - :
“SH#1 Sand and SILT AND CINDERS; black, dry. 07 | 0.0
Riser =
- Schedule 40 B .
T PVC, 20 Slot SAND, fine to medium AND SILT; litfle cinders, piece of wire mesh, black, 1.0 | 17
3 5— moist. ’
g ] SAND, fine fo medium AND SILT; little cinders, black, moist. 0.7 | 24
] | SILT; little clay, little fine to coarse sand, piece of wood in end of spoon, black, 40
4 - perepmoist. 112 | 24
HT\SAND, fine; little medium to coarse sand, black, moist. Va Bk 20.4
3 m \SILT; little clay, littlc cinders, brown, moist. /1 573
';.f, 1w— SILT; some cinders, little fine to coarse sand, black, moist. _ -
SAND, fine AND SILT; little medium to coarse sand, black, dry. Piece of brick 0.8 59
( — at 10.6 feet and in end of spoon.
] *e?| SAND, fine to medium; some silt, some coarse sand, little pieces of brick, 05 | 701
- :::::: black, wet.
7| [ NO RECOVERY; brick in shoe of spoor. 0.0
15—
|t SAND, fine to medium; some silt; pieces of brick, black, wet. 1.2 | 40.1
::::E: SAND, fine; trace medium sand, slight sheen, black, wet. 218
[+~ SAND, fine; trace medium sand, black, wet. 1.0 | 84.4
n SAND, fine; some medium o coarse sand, litfle silt, black, wet. 45.5
20— SAND, fine to coarse; some silt, nail in end of spoon, black, wet. 04 | 67.3
N SAND, fine to medium; some coarse sand, little silt, little cinders, black, wet. 13 | 497
1 % CLAY; little fine to medium sand, little silt, gray and brown, moist. 54
-  FHINSILT AND SAND, fine to coarse; trace clay, gray, wet. e 50.3
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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(_/o;jectNo. 625U.01011.02

DRILL LOGS AUG 2002.GPJ
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L‘Ifogged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
i Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
. SM 09/19/02 Inc. Philadelphia Refinery, PA Split Spoon S-127
See "Legend to Logs™ for Roring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): k72 18 Depth (f.): wtlbs.): Dist.(in.):
classifications and [aboratory -
testing methiods 4 30.0
-1z
s |& &S
Well - = . . ‘5 =y
. < 12 Description 5 b
Construction o £ 2 5
g |8 g | =
= 8
Riser | l l SAND, fine AND SILT; some medium to coarse sand, brown, dry. 0.7 | 0.0
;.;-;g '_—,;;:: Grout ] SILT; little fine to medium sand, trace clay, black and gray, dry. 11¢
2z =7 !
:2 :‘f: SILT; some clay, trace fine sand, gray, moist. 0.5 | 765
7 = / CLAY,; little fine sand, little silt, gray, dry. 20 (1017
= B2 s / ‘
Bentonite % oy o e . ,
Seal —  [==hSAND, fine; some clay, liitle medium to coarse sand, gray, dry. A 1s | 131
\SAND, fine; little silt, little medium to coarse sand, gray, dry. /1 *~ | 480
= [5#1 Sand and N SILT; little fine sand, little clay, gray, moist. 642
5 Riser - &k
. A SAND, fine; little silt, little medium to coarse sand, gray, dry. 0.7 | 784
chhgdlzl})eglot O SAND, fine; little silt, trace medium sand, brown, dry. 221
g : y 0 — R T : :
( ; 10 keattl SAND, fine; some silt, trace medium sand, gray, moist. 1.2 | 490
R -  FpRSAND, fine; some medium to coarse sand, little fine gravel, brown, dry. A oa | 174
SAND, coarse AND SILT; some fine to medium sand, gray, browr and dark : 212
7] red, moist.
1k SAND, fine to medium; some coarse sand, some fine gravel, brown, dark red 09 | 918
15— | and gray, moist.
1 F SAND, fine to coarse; little fine gravel, trace silt, dark red, brown and gray, 20 | 979
- L moist to wet.
N NO RECOVERY; stone in shoe of spoon. 0.0
20— P>y GRAVEL, fine and SAND, coarse; some fine to medijum sand, gray and red, 0.8 | 489
= HS] wet
o .0
4 RS
i\éé GRAVEL, fine AND SAND, fine to coarse, dark red and brown, wet. 2.0 | 869
4 5-y ‘
R RKsy '
bl SAND, medium to coarse, some fine sand, some fine gravel, dark red and brown | 2.0 | 850
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.




SECOR

~ Intemational Incorporared

/l _Logged By: | DateDrilled: | Drilling Confractor Project Narne: Method/Equipment: Well Number:
(' 0 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
. SM 09/19/02 Inc. Philadelphia Refinery, PA Split Spoon S-127
See "Legend to Logs" for Boring " Surface Groundwater Depth (fi.): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): 74 18 Depth (ft.): wt.(bs.): Dist.(in.):
classifications and laboratory
testing methods 4 30.0
. = | &
g |2 S
Well = |k L. = e
. g & Description ] =
Construction S E 2 3
n |8 2 £
R a
=
with a litfle bit of green, wet.
B SAND, medium to coarse, some fine sand, some fine gravél, dark red and brown | 2.0 | 419
- \with a little bit of green, wet. s 603
SAND, medium; some fine sand, little coarse sand, trace fine gravel, brown, ’
n \wet. —1 12 | 822
SAND, medium; some fine sand, little coarse sand, trace fine gravel, brown, - -
] \wet, 4 0.0
20— CLAY; trace fine silt, brown, moist. ‘
N 35—
| ‘
' - _/f p—
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.
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\___.ojectNo. 62SU.01011.02  Date August 2002 Log of Well
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APPENDIX B

Monitoring Well Hydrographs
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Groundwater Gauging Results Well $-38
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well $-39
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well $S-40
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well $-41
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well $-43
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well S-44
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well $-45
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well S-46
Sunoco, Inc. Philadelphia Refinery

5
B
D
C
.0
©
-~
o
L
0 ] ] f I ] i 1 ] 1 ] T ] ] { ] 1 { T
D OO OO LA A A PP PO DD O OO NNN
S o o P o o A D S8 S S
@Q&Q%\@Q&Qq} (ﬁQ&Qq’\'*QQ&Q%@Q&QQ’\'\‘-&Q&Q%\@Q&Q%\

Date

|——0— Product Elevation —#— Groundwater Elevation—|




O O »

Groundwater Gauging Results Well S-48
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well S-50
Sunoco, Inc. Philadelphia Refinery
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Note: A discrepancy between Handex's and Dames and Moore's reference elevations was normalized to Handex's datum for the purpose of this graph.
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Groundwater Gauging Results Well S-51
Sunoco, Inc. Philadelphia Refinery
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Note: A discrepancy between Handex's and Dames and Moore's reference elevations was normalized to Handex's current datum for this graph.
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Elevation (feet)

Groundwater Gauging Results Well S-81
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well 5-89
Sunoco, Inc. Philadeiphia Refinery
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Groundwater Gauging Results Well S-98
Sunoco, Inc. Philadelphia Refinery
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Groundwater Gauging Results Well S-100
Sunoco, Inc. Philadelphia Refinery
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APPENDIX C

RW-406 Aquifer Test Data
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SECOR International, Inc.

Pumping Test Analysis Report

102 Pickering Way - Suite 200

Exton, PA

Project:  26th Street Aquifer Test
Number: '

Phone: (484) 875-3075

Client: Sunoco

o
e
-

RW-406 Aquifer Test [Cooper-Jacob Time-Draw dow n] -

Time [min]
10

100 1000 ™ RW-406

0.369

0.737

Draw dow n [ft]

1.108

1.474

1.843

Pumping Test:

RW-406 Aquifer Test

Analysis Method: Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 2.52E+2 [fig/d] Conductivity: 2.01E+1 [ft/d]
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 [fi]

Casing radius: 0 [t Unconfined Aquifer

Screen length: 0 [ft]

Boring radius: 0 [ft]

Discharge Rate: 1.825 [U.S. gal/min}
Comments:

Evatuated by:

Evaluation Date: 10/24/02
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SECOR International, Inc.
102 Pickering Way - Suite 200
Exton, PA

Phone: (484) 875-3075

Pumping Test Analysis Report

Project: 26th Street Aquifer Test

Number:

Client:

FW-406 Aquifer Test [Cooper-Jacob Time-Draw dow n]

10

Time [min]

100

1000

0.055

= 011
‘c
3
=
o
i ]
0.165
0.22
0.275 g
Pumping Test; RW-406 Aquifer Test

Analysis Method: Cooper-Jacob Time-Drawdown

-+ RW-401

Analysis Results: Transmissivity: 5.54E+2 [fiz/d] Gonductivity: 4.42E+1 [ft/d]
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 iff]
Casing radius: 0 [ft] Unconfined Aguifer
Screen length: G [fi]
Boring radius: 0 [f]
Discharge Rate: 1.825 [U.S. gal/min]
Comments:
Evaluated by.
Evaluation Date: 10/24/02




SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA

Phone: (484) 875-3075

Pumping Test Analysis Report

Project: 26th Street Aquifer Test

Number:

Client:  Sunoco

RW-406 Aguifer Test [Cooper-Jacob Time-Draw dow n]

0.1

Time [min}

10

1000 ® PZ-401

= 0149
‘E' J
F
=]
z
ﬁ -
0.223
0.298
0.372
Pumping Test:

Analysis Method:

RW-406 Aquifer Test

Cooper-Jacob Time-Drawdown

Analysis Results: Transmissivity: 3.30E+2 [ft*/d] Conductivity: 2.64E+1 [fi/d]
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 [ft]
Casing radius: 0 [it] Unconfined Aquifer
Screen length: 0 [ft]
Boring radius: 0 [ft]
Discharge Rate: 1.825 [U.S. gal/min]
Comments:
Evaluated by:
Evaluation Date: 10/24/02




SECOR International, Inc.

Pumping Test Analysis Report

102 Pickering Way - Suite 200

Project: 26th Street Aquifer Test

Exton, PA

Number:

Phone: (484) 875-3075

Client: Sunoco

0.082

RW-406 Aquifer Test [Cooper-Jacob Time-Draw dow n]

Time [min}

10

100 1000

v PZ-402

0.1841-

=
3
=}
:
& )
0.276
0.368
0.46
Pumping Test:

Analysis Method:

RW-406 Aquifer Test

Cooper-Jacob Time-Drawdown

Analysis Results:  Transmissivity: 2.58E+2 [ft¥/d] Conductivity: 2.06E+1 [ft/d]
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 [ft]
Casing radius: 0 [f] Unconfined Aquifer
Screen length: 0 {ft]
Boring radius: 0 [fi]
Discharge Rate: 1.825 [U.S. galimin]
Comments:
Evaluated by:
Evaluation Date: 10/24/02




SEGCOR International, Inc.

Pumping Test Analysis Report

102 Pickering Way - Suite 200

Project: 26th Street Aquifer Test

Exton, PA

Number:

Phone: (484) 875-3075

Client: Sunoco

RW-406 Aquifer Test [Cooper-Jacob Time-Draw dow n)

Time [min]

100 1000 A MW-125

0.054

0.108

Draw dow n [ft]

0.161

0.215

0.269

z.
A

Pumping Test:

Analysis Method:

RW-406 Aquifer Test

Cooper-Jacob Time-Drawdown

Analysis Results: Transmissivity: 4.92E+2 [ft3/d] Conductivity: 3.93E+1 [f/d]
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 [fi]
Casing radius: 0 [f] Unconfined Aquifer
Screen length: 0 [f]
Boring radius: 0 [it]
Discharge Rate: 1.825 [U.S. gal/min]
Comments:
Evaluated by:
Evaluation Date: 10/24/02
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SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA

Phone: (484) 875-3075

Pumping Test Analysis Report

Project: RW-406 Recovery Test

Number:

Client: Sunoco

RW-408 Recovery Test [Theis Recovery]

10

i
100

1000 10000 + RW-408

0
0.8
16
l';:
24 '
3.2
R
A
Pumping Test: RW-406 Recovery Test
Analysis Method: Theis Recovery
Analysis Resuits:  Transmissivity: 4.27E+1 [ft2/d] Conductivity: 3.41E+0 [ft/d)
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 [{]
Casing radius: 0 [f] Unconfined Aquifer
Screen léngth: 0 [it] .
Boring radius: om

Discharge Rate:

Pumping Time

215 [U.S. gal/min]

1330 [min]

Commenits:

Evaluated by:

Evaluation Date: 10/28/02
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SECOR International, Inc.

Pumping Test Analysis Report

102 Pickering Way - Suite 200

Project: RW-406 Recovery Test

Exton, PA

- Number:;

Phone: (484) 875-3075

Client:

RW-406 Recovery Test [Theis Recovery]

tit'
10 100

1000

10000

s'[ff]

0.508

Pumping Test:

RW-406 Recovery Test

Analysis Method: Theis Recovery

m RW-401

Analysis Results: Transmissivity: 3.94E+2 [fi*/d] Conductivity: 3.18E+1 [fi/d]
Test parameters: Pumping Well: RW-406 Aquifer Thickness: 12.52 [ff]
Casing radius: 0 [it] Unconfined Aquifer
Screen length: 0 [ft]
Boring radius: 0 [fi]
Discharge Rate: 2.15 [U.S. galfmin]
Pumping Time 1330 [min]
Comments:

Evaluated by:

Evaluation Date:

10/28/G2




SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA

Phone: (484) 875-3075

Pumping Test Analysis Report

Project: RW-406 Recovery Test

Number:

Client; Sunoco

RW-406 Recovery Test [Theis Recovery]

tt

100 1000 ® PZ-401

0.2

s'[ff]

08

0.8

Pumping Test:
Analysis Method:

RW-406 Recovery Test

Theis Recovery

Analysis Results:  Transmissivity: 2.51E+2 [ft3/d] Conductivity: 2.00E+1 [it/d]
Test parameters; Pumping Well: RW-406 Aquifer Thickness: 12.52 [it]
Casing radius: 0 [ft] Unconfined Aquifer
Screen length: 0 [ﬁ]
Boring radius: 0 [ft]

Discharge Rate:

Pumping Time

2.151U.S. gal/min]

1330 [min]

Evaluated by:

Evaluation Date: 10/28102




SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA
Phone: (484) 875-3075

Pumping Test Analysis Report

Project: RW-406 Recovery Test

Number:

Client: Suncco

RW-408 Recavery Test [Theis Recovery)

it

100 1000 A PZ-402

s' [ft]

0.8

Pumping Test:

Analysis Method:

RW-406 Recovery Test

Theis Recovery

Analysis Results:  Transmissivity: 2 00E+2 [ft*Md] Conductivity: 1.60E+1 [ft/d]
Test parameters: Pumping Welk: RW-406 Aquifer Thickness: 12.52 [ft]
Casing radius: 0 [ff] Unconfined Aquifer
| Screen length: 0 1] '
Boring radius: 0O [fi]

Discharge Rate:

Pumping Time

2.15 [U.S. gal/min]

1330 [min)

Comments:

Evaluated by:
Evaiuation Date: 10/28/02
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SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA
Phone: (484) 875-3075

Pumping Test Analysis Report

Project: RW-4086 Recovery Test

Number:

Client:

Sunoco

RN-406 Recovery Test [Theis Recovery]

10

ot

100

1000 ¥ MW-125

0.2

s'[ft]

06

0.8

Pumping Test:
Analysis Method:

RW-406 Recovery Test

Theis Recovery

Analysis Results:  Transmissivity: 2.92F+2 [fz/d] Conductivity: 2.33E+1 [ft/d]
Test parameters: Pumping Well: RW-406 Aguifer Thickness: 12.52 [ft]
Casing radius: 0 [ft] Unconfined Aquifer
Screen length: 0 [f] |
Boring radius: O[]

Discharge Rate:

- Pumping Time

2.15 [U.S. gal/min]
1330 [min]

Comments:

Evaluated by:

Evaluation Date: 10/28/02




RW-406 PUMP TEST

OBSERVATION WELL DATA - RW-401

PHILADELPHIA REFINERY

SUNOCO, INC.

26th STREET INVESTIGATION

Top of Casing Elevation = 26.78 FAMSL
Product Specific Gravity = 0.76

Corrected

Apparent
Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Drawdown

(Hour:Minutes) {Feet) {Feet) {Feet) (FAMSL) (Feet)
8:30 0:00 22.02 2214 0.12 4,73 0.00
8:38 | 008} 2205 22.28 0.23. 4.67 0.06
8:42 0:12 22.07 2231 - 0.24 4.65 0.08
8:50 0:20 22,10 22.36 0.26 462 0.11
8:55 0:25 22,11 22.37 0.26 4.61 0.12
9:01 0:31 22.11 22.40 0.29 4.60 0.13
9:10 0:40 22.13 22.42 0.29 4.58 0.15
9:16 0:46 22.12 22.47 - 0.35 4.58 0.16
9:20 0:50 22.12 22.48 0.36 4.57 0.16
9:26 0:56 2212 22.48 0.36 4.57 0.16
6:33 1:03 22.11 22.55 0.44 4.56 0.17
9:37 1:07 22.12 22.57 0.45 4.55 0.18
9:42 1:12 22.11 22.58 0.47 4,56 0.17
9:50 1:20 22.11 22.63 0.52 4,55 0.19
10:12 1:42 22.09 22,75 0.66 4.53 0.20
10:35 2:05 22.08 22.87 0.81 453 0.21
11:11 2:41 22.05 22.99 0.94 4.50 0.23
11:45 3:15 22.03 23.05 1.02 4.51 0.23
13:05 4:35 22.03 23.10 1.07 4,49 0.24
14:16 5:46 22.02 23.08 1.06 4.51 0.23
15:23 6:53 22.03 23.09 1.06 4.50 0.24
17:01 8:31 22.05 23.12 1.07 4.47 0.26
18:04 9:34 22.06 23.18 1.12 4.45 0.28
19:14 10:44 22.06 23.16 1.10 4.46 0.28
20:07 11:37 22.08 23.23 1.15 442 0.31
21:12 12:42 22.09 23.26 1.17 4.41 0.32
22113 13:43 22.09 23.29 1.20 440 0.23
23:31 15:01 22.09 23.30 1.21 4.40 0.33
0:12 15:42 22.09 23.30 1.21 4.40 0.33
B:50 24:20 22 11 23.17 1.06 4.42 0.32
10:15 25:45 22.10 23.14 1.04 4.43 0.30
11:45 27:15 22.10 23.07 0.97 4.45 0.28
13:22 28:52 22.09 23.09 1.00 4.45 0.28
14:22 29:52 22.10 23.10 1.00 4,44 0.29
15:44 31:14 22.13 23.24 1.11 4.38 0.35
16:17 31:47 22.14 23.32 1.18 4.36 0.37




(\ RW-406 PUMP TEST
OBSERVATION WELL DATA - RW-401

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 26.78 FAMSL
Product Specific Gravity = 0.76

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) (Feet) {Feet) {Feet) {FAMSL) "~ (Feet)
17:30 33:00 22.14 23.45 1.31 433 0.41
1845 34:15 22.14 23.54 1.40 4,30 (.43
19:42 35:12 2216 23.63 1.47 4.27 046
20:58 36:28 22.15 23.64 1.49 4.27 0.46
22:31 38:1 22.16 23.70 1.54 4.25 0.48
2:22 41:52 2215 23.80 1.65 4.23 0.50
8:17 A7-47 22.21 23.86 1.65 417 0.56
10:15 49:45 22.21 23.91 1.70 416 0.57
. 11:46 51:16 22.24 23.84 1.60 416 0.58
C 13:45 53:15 22.23 23.85 1.62 4.16 0.57
15:15 54:45 22.24 23.91 1.67 4,14 0.59
15:47 55:17 22.19 23.76 1.57 4.21 0.52
16:15 55:45 2217 23.31 1.14 4,34 0.39
NOTES:

Test started at 8:30 on 10/4/02 and ended at 15:30 on 10/3/02
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

SAChents\Sunoco\26th StreelAquifer Test Datalobs well data.xls]RW-401




RW-406 PUMP TEST

OBSERVATION WELL DATA - PZ-401

SUNOCO, INC.
PHILADELPHIA REFINERY

26th STREET INVESTIGATICN |

Top of Casing Elevation = 25.89 FAMSL

Product Specific Gravity = 0.76

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water| Thickness Elevation Drawdown

{Hour:Minutes) {Feet) (Feet) (Feet) (FAMSL.) {Feet)
8:30 0:00 NP 21.22 0.00 4.67 0.00
8:37 0:07 21.28 21.29 0.01 4,61 0.06
8:41 0:11 21.33 21.34 001 4,56 0.11
8:49 0:19 NP 21.41 0.00 448 0.19
8:54 0:24 NP 21.42 0.00 447 0.20
9:00 0:30 NP 21.44 0.00 4.45 0.22
9:08 0:38 NP 21.45 0.00 4.44 0.23
9:16 0:46 NP 21.46 0.00 443 0.24
9:20 0:50 NP 2147 0.00 4.42 0.25
9:25 0:55 NP 21.47 0.00 4,42 0.25
9:32 1:02 NP 21.48 0.00 4.41 0.26
9:37 1:07 NP 21.48 0.00 4.41 0.26
9:42 1:12 NP 21.49 0.00 440 0.27
9:49 1:19 NP 21.49 0.00 4.40 0.27
10:11 1:41 21.50 21.51 0.01 4,39 0.28
10:34 2:04 21.50 21.51 0.01 4,39 0.28
11:10 2:40 21.51 21.62 0.01 4.38 0.29
11:44 3:14 NP 21.53 0.00 4.36 0.31
13:04 4:34 NP 21.53 0.00 4.36 0.31
14:13 5:43 NP 21.52 0.00 4.37 0.30
15:21 6:51 NP 21.53 0.00 4.36 0.31
16:59 8:29 NP 21.56 0.00 4.33 0.34
18:04 9:34 NP 21.58 0.00 4.31 0.36
19:12 10:42 NP 21.59 0.00 4.30 0.37
20:05 11:35 NP 21.61 0.00 4,28 0.39
21:10 12:40 NP 21.61 0.00 4,28 0.39
22:11 13:44- NP 21.63 0.00 4.26 0.41
23:30 15:00 NP 21.63 0.00 4.26 0.41
0:10 15:40 NP 21.62 0.00 427 0.40
8:48 24:18 NP 21.59 0.00 4,30 0.37
10:14 2544 NP 21.58 0.00 4.31 0.36
11:43 27:13 21.56 21.57 0.01 4,33 0.34
13:21 28:51 21.58 21.59 0.01 4,31 0.36
14:21 28:51 21.60 21.61 0.01 4.29 0.38
1542 31:12 21.70 21.71 0.01 4.19 0.48




OBSERVATION WELL DATA - PZ-401

RW-408 PUMP TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Product Specific Gravity = 0.76

Top of Casing Elevation = 25.89 FAMSL

Test started at 8:30 on 10/1/02 and ended at 15:30 on 10/3/02
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

SaGlients\Sunoco\2Bih SlreebAguiler Test Datal{obs well data.xls]PZ-401

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) (Feet) (Feet) {Feet) (FAMSL) (Feet)
1616 31:46 21.72 21.73 0.01 4.17 0.50
17:29 3280 | NP 21.77 0.00 412 0.55
18:44 34:14 NP 21,78 0.00 4,11 0.56
19:42 35:12 NP 21.83 0.00 4.06 0.61
20:57 36:27 NP 21.81 0.00 4.08 0.59
22:30 38:00 NP 21.89 0.00 4.00 0.67
2:20 41:50 . NP 21.90 0.00 3.99 0.68
8:15 A7:45 NP 21.95 0.00 3.54 0.73
10:14 49:44 NP 21.94 0.00 3.95 0.72
11:45 51:15 NP 22.00 0.00 3.89 0.78
13:43 53:13 NP 21.98 0.00 3.91 0.76
15:14 54:44 NP 22.02 0.00 3.87 " 0.80
15:46 55:16 21.79 21.80 0.01 4.10 0.57
16:14 55:44 NP 21.60 0.00 4,29 0.38
NOTES:




OBSERVATION WELL DATA - PZ-402

RW-406 PUMP TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 25.38 FAMSL

Product Specific Gravity = 0.76

Apparent Corrected

Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Crawdown
(Hour:Minutes) {Feet) (Feet) (Feet) {FAMSL) (Feet)
8:30 0:00 NP 20.93 0.00 4.45 0.00
8:36 0:06 - NP 20.96 0.00 4.42 0.03
8:40 0:10 NP 21.01 0.00 4.37 0.08
8:48 0:18 NP 21.09 0.00 4.29 0.18

8:54 0:24 NP 21.12 0.00 4.26 0.19
9:00 0:30 NP 21.14 0.00 4.24 0.21
9:07 0:37 NP 21.15 0.00 - 423 0.22
9:15 0:45 NP 21.18 0.00 4.20 0.25
9:19 0:49 NP 21.19 0.00 4.19 0.26
9:24 0:54 NP 21.20 0.00 4.18 0.27
9:31 1:01 NP 21.21 0.00 417 0.28
9:36 1:06 NP 21.21 0.00 4.17 0.28
9:41 1:11 NP 21.22 0.00 4,16 0.28
9:48 1:18 NP 21.22 0.00 4.16 0.28
10:10 1:40 NP 21.25 0.00 4.13 0.32
10:33 2:03 NP 21.25 0.00 413 0.32
11:10 2:40 NP 21.27 0.00 4.11 0.34
11:43 3:13 NP 21.28 0.00 4.10 0.35
13:03 4:33 NP 21.28 - 0.00 4.10 0.35
14:12 5:42 NP 21.28 0.00 4.10 0.35
15:20 6:50 NP 21.28 0.00 4.10 0.35
16:58 8:29 NP 21.32 0.00 4.08 0.39
18:03 9:33 NP 21.35 0.00 4.03 0.42
19:11 10:41 NP 21.35 0.00 4.03 0.42
20:04 11:34 NP 21.36 0.00 4.02 0.43
21:09 12:39 NP 21,37 0.00 4,01 0.44
22:11 13:41 NP 21.38 0.00. 4.00. 0.45
23:28 14:58 NP 21.38 0.00 3.99 0.46
0:09 15:39 NP 21.38 0.00 3.99 0.46
8:47 24:17 21.35 21.36 0.01 4.03 0.42
10:12 25:42 NP 21.34 0.00 4.04 0.41
11:42 27:12 NP 21.33 0.00 4.05 0.40
13:20 28:50 21.35 21.36 0.01 4.03 0.42
14:20 29:50 21.35 21.36 0.01 4,03 0.42
15:41 31:1 21.45 21.46 0.01 3.93 0.52
16:15 31:45 NP 21.50 0.00 3.88 0.57




OBSERVATION WELL DATA - PZ-402

RW-406 PUMP TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Product Specific Gravity = 0.76

Top of Casing Elevation = 25.38 FAMSL

. Apparent Corrected
Elapsed Pepth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) (Feet) (Feet) (Feet) {(FAMSL) (Feet)
17:28 32:58 21.53 21.54 0.01 3.85 (.60
18:43 34:13 21.56 21.57 0.01 3.82 0.63
19:41 35:11 NP 21.63 0.00 3.75 0.70
20:57 36.27 - 21,58 21.60 0.01 3.79 0.66
22:29 37.59 21.65 21.66 0.01 3.73 0.72
2:19 41:49 NP 21.69 0.00 3.69 0.76
8:14 4744 21.68 21.69 001 3.70 0.75
10:13 49:43 21.73 21.74 0.01 3.65 0.80
\ 11:43 51:13 NP 21.78 0.00 3.60 0.85
C; 13:43 53:13 NP 21.77 0.00 3.61 0.84
- 15:13 54:43 NP 21.80 0.00 3.58 0.87
15:44 55:14 NP 21.65 0.00 3.73 0.72
16:14 55:44 NP 21.38 0.00 4,00 0.45
NOTES:

Test started at 8:30 on 10/1/02 and ended at 15:30 on 10/3/02
FAMSL = Feet above mean sea level

Corrected groundwater elevation = TOC - {Depth to groundwater - (Product thickness * specific gravity))

SACHents\Sunoco\26lh SlreetAqulier Test DataVobs well data.x/s]PZ-402




OBSERVATION WELL DATA - MW-K

RW-406 PUMP TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 27.95 FAMSL
Product Specific Gravity = 0.76

Apparent Corrected

Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) (Feet) {Feet) (Feet) {(FAMSL) {Fest)
8:30 0:00 NP 23.44 0.00 4.51 0.00
8:35 0:05 NP 23.43 0.00 4.52 -0.01
8:39 0:09 NP 23.44 0.00 4.51 0.00
8:45 0:15 NP 23.45 0.00 450 0.01
- B8:53 0:23 NP 23.48 0.00 447 0.04
8:59 0:29 NP 23.49 0.00 4,46 0.05
9:05 0:35 NP 23.50 0.00 445 0.06
0:14 0:44 NP 23.51 0.00 4,44 0.07
9:18 0:48 NP 23.52 0.00 4,43 0.08
9:23 0:53 NP 23.53 0.00 442 0.08
£:30 1:00 NP 23.53 0.00 4.42 0.08
9:35 1:05 NP 23.54 0.00 4.41 0.10
9:37 1:.07 NP 23.54 0.00 4,41 0.10
9:45 1:15 NP 23.54 0.00 4.41 0.10
10:09 1:39 NP 23.56 0.00 4,39 0.12
10:32 2:02 NP 23.56 0.00 4.39 0.12
11:01 2:31 NP 23.57 0.00 4.38 0.13
11:42 3:12 NP 23.59 0.00 4.36 0.15
12:58 4:29 NP 23.60 0.00 4.35 0.16
14:10 5:40 NP 23.58 0.00 4,36 0.15
15:19 6:49 NP 23.60 0.00 4.35 0.16
16:57 8:27 NP 23.64 0.00 4,31 0.20
18:02 9:32 NP 23.65 0.00 4.30 0.21
19:07 10:37 NP 23.66 0.00 4.29 0.22
20:03 11:33 NP 23.67 0.00 4.28 0.23
21:.08 12:38 NP 23.68 0.00 4.27 0.24
22:10. 13:40 NP 23.69 0.00 4,26 0.25
23:27 14.57 NP 23.70 0.00 4.25 0.26
0:08 15:38 NP 23.70 0.00 4.25 0.26
8:41 24:11 NP 23.71 0.00 4.24 0.27
10:10 25:40 NP 23.71 0.00 4.24 0.27
10:36 26:06 NP 23.69 0.00 4.26 0.25
13:18 28:48 NP 23.68 0.00 427 0.24
14:14 29:44 NP 23.68 0.00 4.27 0.24
15:39 31:09 NP 23.71 0.00 424 0.27
16:14 31:44 NP 23.74 0.00 4.21 0.30




RW-406 PUMP TEST

OBSERVATION WELL DATA - MW-K

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Product Specific Gravity = 0.76

Top of Casing Elevation = 27.95 FAMSL

Test started at 8:30 on 10/1/02 and ended at 15:30 on 10/3/02
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - {Depth to groundwater - (Product thickness * specific gravity))

SaClients\Sunoso\26ih Streél\Aquifer Test Data\lobs well data.xIs]MW-K

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) | (Feet) (Feet) {Feet) {(FAMSL) (Feet)
17:26 32:56 NP 23.79 0.00 4.16 0.35
18:38 34:08 NP 23.81 0.00 4.14 0.37
19:40 35:10 NP 2385 | 000 {410 0.41
20:56 36:26 NP 23.85 0.00 410 0.41
22:24 37:54 NP 23.86 0.00 4.08 0.42
213 41:43 NP 23.91 0.00 4.04 0.47
8:10 47:40 NP 23.95 0.00 4.00 0.51
10:11 49:41 NP 23.98 0.00 3.97 0.54
11:42 51:12 NP 23.96 0.00 3.99 0.52
13:42 53:12 NP 23.97 0.00 3.98 0.53
15:10 54:40 NP 24.00 0.00 3.85 0.56
15:43 55:13 NP 23.99 0.00 3.96 0.55
16:13 55:43 NP 23.91 0.00 4.04 0.47
NOTES:




O

@

RW-406 PUMP TEST

OBSERVATION WELL DATA - 5-82

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Product Specific Gravity = 0.76

Top of Casing Elevation = 29.27 FAMSL

Apparent Corrected -

Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Drawdown
‘ (Hour:Minutes)| (Feet) (Feet) (Feet) (FAMSL) (Feet)
8:30 0:00 23.42 23.683 0.21 5.80 0.00
8:34 0:04 23.41 23.62 0.21 5.81 -0.01
8:38 0:08 23.41 23.62 0.21 5.81 -0.01
8:43 0:13 23.41 23.60 0.19 5.81 -0.01
8:51 0:21 23.41 23.60 0.19 5.81 -0.01
8:57 0:27 23.41 23.60 0.19 5.81 -0.01
9:03 0:33 2340 23.60 0.20 5.82 -0.02
8:11 0:41 23.38 23.59 0.21 5.84 -0.04
9:17 0:47 23.38 23.60 0.22 5.84 -0.04
9:21 0:51 23.38 23.59 0.21 5.84 -0,04
:28 0:58 23.38 23.58 0.20 5.84 -0.04
9:34 1:04 23.38 23.59 0.21 5.84 -0.04
9:38 1:08 23.38 23.59 0.21 5.84 -0.04
9:43 1:13 23.38 23.58 0.20 5.84 -0.04
10:08 1:38 23.38 23.59 0.21 5.84 -0.04
10:31 2:01 23.38 23.58 0.20 5.84 -0.04
11:00 2:30 23.38 23.60 0.22 5.84- -0.04
11:40 3:10 23.39 23.58 0.19 5.83 -0.03
12:58 4:28 23.38 23.58 0.20 5.84 -0.04
14:09 5:39 23.38 23,59 0.21 5.84 -0.04
15:17 6:47 23.38 23.58 0.20 5.84 -0.04
16:56 8:26 23.39 23.59 0.20 5.83 -0.03
18:00 9:30 23.40 23.60 0.20 5.82 -0.02
19:05 10:35 23.40 23.61 0.21 582 -0.02
20:02 11:32 23.40 23.61 0.21 5.82 -0.02
21:05 12:35 23.40 23.61 0.21 5.82 -0.02

22:08 13:38- 23.41 23.62 0.21 581 -0.01
23.25 14:55 23.41 23.81 0.20 5.81 -0.01
0:05 15:35 23.41 23.61 0.20 5.81 -0.01
8:38 24:08 23.45 23.68 0.23 5.76 0.03
10:05 25:35 23.46 23.68 0.22 5.76 0.04
11:34 27:04 23.46 23.69 0.23 575 0.04
13:17 28:47 23.48 2368 | 022 5.76 0.04
14:13 29:43 23.46 23.69 0.23 575 0.04
15:38 31:08 23.47 23.69 0.22 575 0.05
16:13 31:43 23.47 23.69 0.22 5,75 0.05




RW-406 PUMP TEST

OBSERVATION WELL DATA - S-82

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Product Specific Gravity = 0.76

Top of Casing Elevation = 29.27 FAMSL

Test started at 8:30 on 10/4/02 and ended at 15:30 on 10/3/02
FAMSL = Feet ahove mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

S:\Clients\Sunoco'26th Sireet\hquifer Test Data\obs well daia.xIs]S-82

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation . [Drawdown
(Hour:Minutes)|  (Feet) (Feet) (Feetl) (FAMSL) (Feet)
17:32 33:02 2347 23.68 0.21 575 0.05
18:37 34:.07 23.47 23.68 0.21 5.75 0.05
19:39 35:09 2347 23.67 0.20 575 0.05
20:52 36:22 23.48 23.68 - 0.20 5.74 0.06
22:22 37:52 2349 23.70 0.21 5.73 0.07
2:11 41:41 23.50 23.70 0.20 5.72 0.08
8:07 47:37 23.54 23.75 0.21 5.68 0.12
10:07 49:37 23.55 23.75 0.20 5.67 0.13
11:38 51.08 23.55 23.76 0.21 5.67 0.13
13:38 53:08 23.56 23.74 0.18 5.67 0.13
1507 55:08 23.56 2377 0.21 5.66 0.14
15:33 55:03 23.56 23.76 0.20 5.66 0.14
16.08 55:38 23.56 23.76 0.20 5.66 0.14
NOTES:




OBSERVATION WELL DATA - RW-402

Top of Casing Elevation = 23.69 FAMSL

RW-406 PUMP TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Product Specific Gravity = 0.76

Test started at 8:30 on 10/1/02 and ended at 15:30 on 10/3/02
FAMSL = Feet above mean sea level

Corrected groundwater elevatian = TOC - (Depth to groundwater - (Product thickness * specific grai:ity)}

S:Clients\Sunoca\26th Street\Aquifer Test Dalal{obs well data xIs|RW~402

)

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) {Feet) {Feet) (Feet) (FAMSL) {Feet)
8:30 0:00 21.15 21.19 0.04 2.53 0.00
846 0:16 2117 21.22 0.05 2.51 0.02
9:05 0:35 21.15 21.20 0.05 2.53 - 0.00
9:46 1:16 21.14 21.19 0.05 2.54 -0.01
11:03 2:33 21.12 2117 0.05 2.56 -0.03
13:02 4:32 21.10 21.15 0.05 2.58 -0.05
19:09 10:39 21.13 21.17 0.04 2.55 -0.02
22:15 13:45 21.15 21.20 0.05 2.53 0.00
T 23:34 15:04 21.15 21.20 0.05 2.53 0.00
N 8:44 24:14 21.16 21.23 0.07 2.51 0.02
11:41 27:11 21.14 21.21 0.07 2.53 0.00
14:17 29:47 21.10 21.186 0.06 - 2.58 -0.05
18:42 34:12 21.11 21.15 0.04 2.57 -0.04
22:27 37:57 21.15 21.20 0.05 2.53 0.00
2:17 41:47 21.18 21.23 0.05 2.50 0.03
8:09 47:39 21.21 21.28 0.07 2.46 0.07
10:09 49:39 21.24 21.30 0.06 2.44 0.09
11:40 51:10 21.22 21.29 0.07 2.45 0.08
13:41 53:11 21.22 21.28 0.06 2.46 0.07
15:08 54:38 21.22 21.28 0.06 2.46 0.07
15:41 55:11 21.23 21.29 0.08 2.45 0.08
16:11 55:41 21.23 21.29 0.08 245 0.08
NOTES:




APPENDIX D

Slug Test Data Graphs




SECOR International, Inc.

Slug Test Analysis Report

102 Pickering Way - Suite 200

Project: 26th Street Investigation

Exton, PA

Number:

Phone: (484) 875-3075

Client:  Sunoco

$-43 Rising Head [Bouw er & Rice]
Tirne: [min]
16 24 32 40 543
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1B1 \
Slug Test: §-43 Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 7.58E-1 [ft/d]
Test parameters:  Test Well: 5-43 Aquifer Thickness: 4.91 [f]
Casing radius: 0.167 [fi] Gravel Pack Porosity (%) 25
Screen length: 4.91 [ft]
Boring radius: 0.333 [fi]
r(eff): 0.221 [fi}

Comments:

Evaluated by:

Evaluation Date: 10/23/02




SECOR International, Inc. Slug Test Analysis Report

102 Pickering Way - Suite 200 Project: 28th Street Investigation
Exton, PA Number:
Phone: (484) 875-3075 Client:  Sunoco

$-86 Rising Head [Bouw er & Rice]

Time [min]
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=
E =
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Slug Test: $-86 Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 2.97E-1 [fiid]
Test parameters:  Test Well: S-86 Aquifer Thickness; 6.09 [f]
Casing radius: 0.0833 [f1] Gravel Pack Porosity (%) 25
Screen length: 6.09 [f]
Boring radius: 0.25 [ff]
r{eff): 0.144 [ft]

Comments:

Evaluated by:
Evaluation Date: 10/23/02




SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA
Phone: (484) 875-3075

Slug Test Analysis Report

Project: 26th Street Investigation

Number:

Client: Sunoco

MW-a Rising Head [Bouw er & Rice]

Time {min]
0 3 6 9 12 15 W S-116
16+ + e e
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||
| |
| |
| |
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1E2

Slug Test: MW-a Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 2. 11E+0 [fi/d]
Test parameters: Test Well: S-116 Aquifer Thickness: 8.62 [f]

Casing radius: 0.167 [it] Gravel Pack Porosity (%) 25

Screen length: 8.62 Ifi] '

Boring radius: 0.333 [fi]

r{eff): 0.221 [f]
Comments:

Evaluated by:
Evaluation Date: 10/23/02




SECOR International, inc. Slug Test Analysis Report

102 Pickering Way - Suite 200 Project: 26th Street Investigation

Exton, PA Nurmber:

Phone: (484) 875-3075 Client: Sunoco

MW-f Rising Head [Bouw er & Rice]

Time [min]
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Slug Test: MW-f Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 1.17E+1 [it/d]
Test parameters: Test Well: 5120 Aquifer Thickness: 9.75 [ff]
Casing radius: 0.167 [fi] Gravel Pack Porosity (%} 25
Screen length: 9.75 [f]
Bering radius: 0.333 [fi]
r(eff): 0.221 [ft]

Comments:

Evaluated by.

Evaluation Date:

10/23/02




SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA
Fhone: (484) 875-3075

Slug Test Analysis Report

Project: 26th Street Investigation

Number:

Client: Sunoco

MW-h Rising Head [Bouw er & Rice]

Time [min]
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Slug Test: MW-h Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 1.26E+1 [ft/d]
Test parameters: Test Well: 8-122 Aquifer Thickness: 7.09 [fi]
Casing radius: 0.167 [fi] Gravel Pack Porosity (%) 25
Screen length: 7.09 [ft]
Boring radius: 0.333 [ft]
r(eff): 0.221 Ifi]

Comments:

Evaluated by:

Evaluation Date:

10123102
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SECOR International, Inc.
102 Pickering Way - Suite 200

Exton, PA
Phone: (484) 875-3075

Slug Test Analysis Report

Project: 26th Street Investigation

Number:

Client: Sunoco

MW-m Rising Head [Bouw er & Rice]

Tirme [min]
) 16 a2 48 64 g0 ¥ 127
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o,
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Slug Test: MW-m Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 2.88E-1 [fi/d]
Test parameters: Test Well: 8-127 Aquifer Thickness: 11.19 ]
Casing radius: 0.167 [f] Gravel Pack Porosity (%) 25
Screen length: 11.19 [fi]
Boring radius: 0.3331f]
r{eff): 0.221 [fi])
Comments:
Evaluated by
Evaiuation Date: 10/23/02
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SECOR International, Inc.
102 Pickering Way - Suite 200

Slug Test Analysis Report

Project: 26th Street Investigation

Exton, PA Number:
Phone: (484} 875-3075 Client:  Sunoco
RW-406 Rising Head [Bouw er & Rice]
Time [min]
4 8 12 16 20 > RW-406
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Slug Test: RW-406 Rising Head
Analysis Method: Bouwer & Rice
Analysis Results: Conductivity: 7.22E+Q [ft/d)
Test parameters: Test Well: RW-406 Aquifer Thickness: 12.52 Tft]

Casing radius: 0.333 [fi] Gravel Pack Porosity (%} 25

Screen length: 12.52 [f]

Boring radius: 0.5 [f]

r{eff): 0.382 [fl]

Comments:

Evaluated by:

Evaluation Date: 10/23/02
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APPENDIX E

RW-400 Series Recovery Wells Capacity Test Data




Elevation (FAMSL)

5.00

RW-402 Step Drawdown Test

4.50 ;
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! RW-402
STEP DRAWDOWN TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 23.69 FAMSL
Product Specific Gravity = 0.76

Apparent
Elapsed Depth Depth Product LNAPL | Groundwater
Time Time To LNAPL | To Water | Thickness | Elevation Elevation
{Hour:Minutes) {Feet) {Feet) (Feet) {FAMSL) {FAMSL)
11:16 0:00 19.10 19,25 0.15 4,59 4.44
11:22 0:06 19.40 19.45 0.05 4.29 4,24
11:28 0:12 19.60 19.75 0.15 4,09 3.04
11:35 0:19 19.64 19.81 0.17 4.05 3.88
11:49 0:33 20.10 20.28 0.18 3.59 3.41
12:00 0:44 20.42 20.60 0.18 3.27 3.09
12:16 1:00 20.55 20,72 0.17 3.14 297
12:29 1:13 20.63 20.81 0.18 3.06 2.88
- 12:35 1:19 21.12 21.30 0.18 2.57 2.39
Cf' 12:42 1:26 21.28 21.46 0.18 2.41 2.23
12:57 1:41 21.37 21.60 0.23 - 2.32 2.08
13:10 1:54 21.44 21.62 0.18 2.25 - 207
13:20 2:04 21.50 21.68 0.18 2.19 2.01
13:49 2:33 21.55 21.86 0.31 2.14 1.83

NOTES:
Test started at 11:17 and ended at 13:55 on 11/14/02
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))
SACllentsySunocoi2Elh Street\Step Drawdown Tests\{RW-402 Step Tesl.xls]RW-402




(\J RW-402 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - S-125

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 27.95 FAMSL
Product Specific Gravity = 0.76

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) | (Feel) (Feet) {Feet) (FAMSL) (Feet)
11:21 0:00 - 23.14 0.00 4.81 0.00
12:22 | 1:01 - 23.11 0.00 4.84 -0.03
13:22 | 2:01 - 1 2312 0.00 4.83 -0.02
13:52 2:31 - 23.12 0.00 4,83 -0.02
NOTES:
Test started at 11:17 and ended at 13:55 on 11/14/02
FAMSL = Feet above mean sea level
Q Comected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity})

§:\Clienls\Sunaco\26th Sireel\Step Drawdown Tests\{RW-402 Step Test.xls]S-125
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D RW-403

STEP DRAWDOWN TEST

SUNOCO, INC,
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 26.02 FAMSL
Product Specific Gravity = 0.76

Apparent
Elapsed Depth Depth Product LNAPL | Groundwater
Time Time To LNAPL | To Water | Thickness | Elevation Elevation
(Hour:Minutes) (Feet) (Feet) (Feet) (FAMSL) (FAMSL)
11:14 0:00 — 22.36 0.00 3.68
11,18 - 0:02 - 2345 0.00 2.57
11:19 0:05 -~ 23.61 0.00 2.41
11:23 0:09 -- 23.81 0.00 2.21
11:32 0:18 - 24.01 0.00 2.01
11:47 0:33 Film 2411 0.00 1.91
11:56 042 24.98 24.99 0.01 1.04 1.03
1211 0:57 26.24 26.25 0.01 -0.22 -0.23
N 12:33 1:19 28.19 28.20 0.01 -2.17 -2.18
\_/," 13:01 1:47 30.28 30.31 0.03 -4.26 -4.29
13:16 2:02 3137 | 3142 0.05 -5.35 -5.40
NOTES:

Test started at 11:14 and ended at 13:16 on 11/20/02
FAMSL = Feet above mean sea level

Corrected groundwater elevation = TOGC - (Depth to groundwater - (Product thickness * specific gravity))

S:\Clients\Sunoco\25th Streef\Step Drawdown Tests\\RW-4038tep Test.xls]RW-403
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RW-403 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - S-84

SUNOCO, INC,
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 25.05 FAMSL
Product Specific Gravity = 0.76

Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) | (Feet) {Feet) (Feet) {FAMSL) {Feetl)
11:12 0:00 — 18.05 0.00 7.00 0.00
11:22 0:10 - 17.15 0.00 7.90 -0.90
11:36 0:24 - 16.70 0.00 '8.35 -1.35
11:58 0:46 — 16.13 0.00 8.92 -1.92
12:15 1:03 - 16.00 0.00 9.05 -2.05
12:50 1:38 — 15.95 0.00 9.10 -2.10
13:04 1:52 - 15.96 0.00 9.09 -2.09
13:14 2:02 - 15.97 0.00 8.08 -2.08
NOTES:

Test started at 11:14 and ended at 13:16 on 11/20/02
FAMSL = Feet above mean sea level

Corrected groundwater elevaticn = TOC - {Depth to groundwater - (Product thickness * specific gravity)}

SiClienis\Sunges\26th StreefStep Drawdown Tesis\[RW-4035tep Tesl.xls]S-84
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S RW-404
: STEP DRAWDOWN TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 25.62 FAMSL
Product Specific Gravity = 0.76

Apparent
Elapsed Depth Depth Product | Groundwater

Time Time To LNAPL | To Water | Thickness Elevation

(Hour:Minutes) | (Feet) {Feet) {Feet) (FAMSL)
14:14 0:00 -- 24 .21 0.00 1.41
14:41 0:27 -- 26.32 0.00 -0.70
14:56 - (.42 - 29.21 0.00 -3.59
15:15 1:01 -- 29.50 0.00 -3.88
15:36 1:22 -- 29.85 0.00 -4.23

NOTES:
Test started at 14:37 and ended at 15:36 on 11/14/02
. FAMSL = Feet above mean sea level
C Garrected groundwater elevation = TOC - {Depth to groundwater - (Product thickness * specific gravity))

S:Clients\Sunocoi26lh Streel\Siep Tests{RW-404 Step Test.xIs]RW-404
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(— RW-404 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - S-85

SUNOCO, INC.

PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 26.93 FAMSL

Product Specific Gravity = 0.76

Apparent Corrected

Elapsed Depth Depth Product | Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) {Feet) (Feet) {Feet) {(FAMSL) (Feet)
14:30 0:00 - 25.43 0.00 1.50 0.00
14:59 0:29 - 25.48 0.00 1.45 0.05
1518 :49 - 25.54 0.00 1.39 0.11
15:39 1:09 - 25.57 0.00 1.36 0.14
NOTES:

Test started at 14:37 and ended at 15:36 on 11/14/02
FAMSL = Feet above mean sea level

@

SAClients\Sunocol26th Streef\Step Tests\{RW-404 Stap Test.xls]S-85

Corrected groundwater elevation = TOG - {Depth to groundwater - (Product thickness * specific gravity)}




RW-404 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - 5-88A

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 26.78 FAMSL

Product Specific Gravity = 0.76

Apparent Corrected

Elapsed Depth Depth Product Groundwater | Corrected

. Time Time To Product| To Water [ Thickness Elevation DCrawdown
{Hour:Minutes) {Feet) {Feet) (Feet) (FAMSL) (Feet)
14:35 0:00 - 26.72 0.00 0.06 0.00
15:00 0:25 - 26.72 0.00 0.06 0.00
15:22 0:47 - 26.68 0.00 0.10 -0.04

NOTES:

Test started at 14:37 and ended at 15:36 on 11/14/02
FAMSL = Feet above mean sea level

Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity})

SiClients\Sunoco\2&th SireeliStep Tests\[RW-404 Slep Tesl.«ls]5-88A
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(\ RW-405

STEP DRAWDOWN TEST

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 26.08 FAMSL
Product Specific Gravity = 0.76

Apparent
Elapsed Depth Depth Product LNAPL | Groundwater

Time Time To LNAPL | To Water | Thickness | Elevation Elevation

{Hour:Minutes) (Feet) (Feet) (Feet) (FAMSL) {FAMSL)
B:36 0:00 26.67 27.92 - 1.25 -0.59 -1.84
8:41 0:.05 27.42 29.09 1.67 -1.34 -3.01
8:44 0:08 27.08 28.82 1.74 -1.00 274
8:47 0:11 26.96 28.82 1.86 -0.88 -2.74
8:52 0:16 26.93 28.92 1.99 -0.85 -2.84
8:58 0:22 26.86 28.95 2.09 -0.78 -2.87
9:03 0:27 26.82 29.06 2.24 -0.74 -2.98
9:18 0:40 26.76 29.06 2.30 -0.68 -2.98
. 8:33 0:57 26.80 2942 2.62 -0.72 -3.34
Q 0:47 1:111 26.79 29.52 273 -0.71 -3.44
9:58 1:22 26.77 29.52 2.75 -0.69 -3.44
10:18 1:42 26.74 29.66 2.92 -0.66 -3.58
10:26 1:50 26.96 29.95 2.99 -0.88 -3.87
10:44 2:08 27.01 30.78 377 -0.93 -4.70
11:05 2:29 26.94 31.36 4,42 -0.86 -5.28
11:25 2:49 26.84 31.50 4.66 -0.76 -5.42
12:10 3:34 27.30 28.77 1.47 -1.22 -2.69
12:43 4.07 26,85 29.38 2.53 =077 -3.30
12:59 4.23 26.40 28.79 2.39 -0.32 -2.71
13:01 4:25 26.31 28.53 2.22 -0.23 -2.45
13:06 4:30 26.42 28.26 1.84 -(.34 -2.18
13:17 4:41 26.52 27.98 1.46 -0.44 -1.90
13:35 4:59 26.58 27.861 1.03 -0.50 -1.53
13:45 5:09 26.55 27.37 0.82 -0.47 -1.29
13:51 5:15 27.84 28.98 1.14 -1.76 -2.90
13:57 5:21 27.90 2942 1.52 -1.82 -3.34
1410 . 534 . | 2788 | 3021 [ 233 .| -180 |  -413
14:16 5:40 27.85 30.50 2.65° -1.77 -4.42
14:38 6:02 27.73 31.46 3.73 -1.65 -5.38
14:50 6:14 27.69 31.89 420 -1.61 -5.81

NOTES:
Test started at 8:36 and ended at 14:53 on 11/13/02
C“\ FAMSL = Feet above mean sea leve!
' Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

S:\Clienis\Sunoco\26th Slreél\[RW—405 Step Tesl.xis]RW-405




(\ RW-405 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - 5-89

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 27.99 FAMSL
Product Specific Gravity = 0.76

: Apparent Corrected
Elapsed Depth Depth Product Groundwater | Corrected
Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) | (Feet) (Feet) | (Feet) {(FAMSL) (Feet)
8:27 0:00 27.91 29.15 1.24 -0.22 0.00
9:21 0:54 27.97 29.26 - 1.29 029 0.07
10:00 - 1:33 | 2797 [ 2928 1.31 -0.29 0.07
10:21 1:54 27.98 29.29 1.31 -0.30 0.08
10:46 2:19 27.99 29.34 1.35 -0.32 0.10
11:15 2:48 28.00 2948 1.48 -0.37 0.15
11:28 3:01 27.97 29.43 1.46 -0.33 0.11
12:19 3:52 27.95 29.43 1.48 -0.32 0.10
13:10 4:43 | 27.85 2917 1.22 -0.25 0.03
O 13:38 5:11 27.96 29.09 1.13 -0.24 0.02
14:06 5:39 28.06 29.40 1.34 -0.39 0.17
14:18 5:51 28.09 29.52 1.43 -0.44 0.22
14:43 6:16 28.05 29.65 1.60 -0.44 0.22

NOTES:
Test started at 8:36 and ended at 14:53 on 11/13/02
FAMSL = Feet above mean sea level
Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

SAClienls\Sunoco\26ih Streef\{RW-405 Step Tesl.xis])S-89
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RW-405 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - PZ-404

SUNOCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 28.02 FAMSL

Product Specific Gravity = 0.76

Apparent Corrected

Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) {Feet) {Feet) (Feet) (FAMSL) {Feet)
8.28 0:00 27.90 29.34 1.44 -0.23 0.00
9:22 0:54 27.95 29.48 1.51 -0.29 0.06
10:01 1:33 27.95 29.44 1.49 -0.29 0.06
10:22 1:54 27.95 29.44 1.49 -0.29 0.07
10:47 2:19 27.97 29.52 1.55 -0.32. 0.09
11:17 2:49 27.97 29.60 1.63 -0,34 0.14
11:29 3:01 27.96 29.54 1.58 -0.32 0.10
12:20 3:52 27.93 29.50 1.57 -0.29 0.09
13:12 4:44 27.91 29.31 1.40 -0.23 0.02
13:40 5:12 27.89 29.25 1.36 -0.20 0.01
14:07 5:39 28.01 29.68 1.67 -0.39 0.16
14:19 5:51 28.02 28.75 1.73 -0.42 0.21
14:45 8:17 - 28.01 28.75 1.74 -0.41 0.21

NOTES:

Test started at 8:36 and ended at 14:53 on 11/13/02
FAMSL = Feet above mean sea level

Corrected groundwater elevation = TOC - (Depth to groundwater - (Product thickness * specific gravity))

S:\Clients\Sunocc\26th Street{RW-406 Slep Tesl.xis]PZ-404
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RW-405 STEP DRAWDOWN TEST
OBSERVATION WELL DATA - PZ-403

SUNQCO, INC.
PHILADELPHIA REFINERY
26th STREET INVESTIGATION

Top of Casing Elevation = 28.27 FAMSL

Product Specific Gravity = 0.76

~ Apparent Corrected

Elapsed Depth Depth Product Groundwater | Corrected

Time Time To Product| To Water | Thickness Elevation Drawdown
(Hour:Minutes) {Feet) {Feet) {Feet) (FAMSL) {Feet)
8:29 0:00 25.85 26.20 0.35 2.34 0.00
9:23 . 0:54 26.05 26.35 0.30 2.15 0.19
10:02 1:33 26.07 2639 | 032 2.12 0.22
10:23 1:54 26.09 26.39 0.30 2.11 0.23
10:48 2:19 26.08 26.36 0.28 2.12 0.22
11:20 2:51 26.13 26.51 0.38 2.05 0.29
11:30 3:01 26.13 26.39 0.26 2.08 0.26
§2:22 3:53 26.10 26.40 0.30 2.10 0.24
13:14 4:45 26.11 26.43 0.32 2.08 0.26
13:42 5:13 26.13 26.45 0.32 2.06 0.28
14:08 5:39 26.18 26.45 0.27 2.03 0.31
14:20 5:51 26,22 26.43 0.21 - 2.00 0.34
14:46 6:17 26.22 26.46 0.24 1.99 0.35

NOTES:

Test started at 8:36 and ended at 14:53 on 11/13/02
FAMSL = Feet above mean sea level

Cormected groundwater elevation = TOC - (Depth to groundwater - (Praduct thickness * specific gravity))

$:Clienis\Sunoco\26th Streel[RW-405 Stap Test.xIs]PZ-403




APPENDIX F

Annual Groundwater Sampling Analytical Data




C

\

TABLE 1

HISTORICAL GROUND WATER SAMPLING RESULTS

SUNQCO, INC. (R+M)
PHILADELPHIA REFINERY
POINT BREEZE PROCESSING AREA

INORGANIC METALS VOLATILE ORGANICS BASE/NEUTRAL ORGANICS
= 2 — — a '_c‘ & - = _ = SElw =_1 =%
s | 2|51 S s<15|5i8 [5=|siislesl £ |sl=sj2]|=]| 2 |B|S|E |¢ = Bl 2|5 [Tl £ 1-%3| =
ARRHER EHEN AL HE R R R I R A AR R A AL A R
a 5] > e B89 ol & sg el =|8EIBE= o = ot E CE £ o o s >3 = eclog|=Firg| ¢ N E =
E w | El = [e38)=12 |cElse]l 2lcg|@6) = E| 3 2 5 3 & c |nsixs] w |E8|B=|23|%82) 5 |58 g
o - = T |3 = F Slesl 8 |22 o 2 E ] = N g 1= =} m o [ selo=|T% a9 ¢ g @
© @ |5| 8 [vEEls}| & |gT|=25l= |s5IE8EE] & = 2 & o & e 2| = 2 = aslasl R ac|l = 128¢8 o
s lElz1 88228 [s213|58]|°8| 2 |a|S | & || = |&|&|& [¢ | = S5 72| £ tag]| B
< Q L. T = Z - [z} '] H I 1o o (& s
2 | = =
N-64 | 1983 [ 618 ] 110 7450 070 B91 | 11 | BOL | 40 | 860 | 25 0,074 0 BOL BOL | ©.19 0.02 BOL | BOL | BOL | BOL NA BOL BOI, BOL | BOL { 80L BDL. | BDL
1604 | 520 [ 12 1000 |o65}) 670 | 14 | <01 | 37 | 630 | 35 008 { 020 | 0027 | <002 | 045 <0.01 <250 | <250 | 904 | <500 | NA <10 <10 <10 <10 <10 <10 <10°
1905 | 400 | 242 680 |os6| 692 | 231 | 616 | 381 | s00 | 67 ooo4 | 4420 | 0102 | BOL | 5440 | 00205 | BOL | BDL | BOL | BOL NA BDL 8DL BOL | BDL | BDL BOL BDL
1096 | 460 | 18 g0 | os0| 672 | <050 (<0ms0] 11 | 500 | 21 0076 78 | ozz | w0025 | 60 0.017 ND ND ND ND NA ND ND NB 3 ND ND ND
1007 | 530 | 48 790 | 054| 7.1 | <050 [<00508] 15 | 500 | 24 28 17 057 | 0.080 20 0019 | 'ND ND ND ND NA ND ND ND ND ND ND NO
1008 { 600 | 67 680 |064] 66 | 1.1 jooso| 25 | 550 | 30 29 16 054 | D054 18 <0.050 ND ND ND ND NA 1 ND ND 1 1 ND ND
1998 | 5%0 | 85 740 | o066 | 7.86 | 0.58 |<0.050] 23 | 540 | 43 7.6 4 13 D42 42 <0,20 <1 <1 <1 <2 NA <1 < < 1 <1 <1 <10
2000 470 T0.2 B40 1.14 T.éﬂ 135 0,12 | 358 | 420 236 0,017 <0100] 0.119 «0.010 1.60 <0.020 =1 <1, <1 <2 <1 <f <3 <2 <3 <1 <4 <10
2001 | 410 7.0 780 |106| 740 | 47 | <c10| 34 | 430 | 263 | 19300 22 | va78 | ooz 808 | <0.020 <1 <1 <1 <2 <t 3 <3 3 22 4 <4 <10
2002 | 280 | 6.38 892 |063) 662 | 232 | 0.28 | 194 | 530 | 243 | 107 315 | 0032 | <0010 | 0815 | <0020 | WD) PND(}] ND(Y [NDey| ND(} [ ND{) [ ND() | ND{D | 2 | ND{2) | ND{2} | ND({10)
5-1 1985 [ oa4 [ 28 4020 | 1.40 1255 BOL | 330 | 35 | 1870{ 30 0.007 0 0.004 | ocos | 0.03 BOL BOL | BOL | BOE | BDL NA BDL BOL BOL | BDL | BDL BDL BDL
1986 | 160 | 42 1100 | 1.5 |t01e) 72 | BOL | 115 | 390 | 45 0.1 0.017 | BDL BDL BOL BDL BoL | BOL { BOL | BDL NA BDL BOL BOL | BOL | BOL BDL BDL
1988 | 440 [ a7 572 14 | 870 | 29 | BOL | 62 | 370 | o4 BOL 0.04 | BOL BDL BDL BDL BoL | BOL | BOL | BOL NA 80L BOL | BOL 21 8DL BOL BOL
1903 | 52 12 229 1 |962]| 09 | 13 | 36 | 10| 0 0.012 N/A | BDL N7 BDL NiA BoL | BOL | BODL | BDL NA BDL BDL BOL | BOL | BOL BDL BOL
1894 | 340 12 1,200 { 057 | 11.80| 2.2 2.2 13 400 13 <0005 0.56 0,049 0,020 034 <0.005 «50 =50 <50 <160 NA <10 <10 <10 =10 <10 <10 <10
1995 | 154 | 213 180 |064) 9.7 | 519 | 011 | 491 | 308 | 18 | 00105 | 0.101 | BOL apL | o0.255 BDL 27 | BoL | BOL | 08y NA BOL BDL BDL | BOL | BOL BOL BOL
1908 | 48 | 22 w0 (o041 974 | 39 | 028 | 92| 150 | 11 0015 | 014 |<0p20| 0035 | 0B85 { <0.0050 | ND ND ND ND NA ND ND ND 3 ND ND ND
1997 | 220 | 12 50 |ossf1168] 21 | 068 | 8BS { 200 | 15 0017 | <0720 | <0.050 [ 0.081 065 | <0,0050 | ND ND ND F NA ND ND ND 2 ND ND ND
1998 74 14 140 051 | &8 |<os0| 22 ] 140 8.1 «0,0080 | <0.10 | <0.010 | 0014 0,080 <0.020 ND NO ND NO NA ND ND ND 2 ND ND ND
1999 120 6.5 200 028 )| 593 0.90 011 25 170 7 0.010 0,25 0.018 0.059 0,58 <0,020 <1 <f <1 <2 NA 1 =1 1 2 1 <1 =10
2000 | 190 | 170 570 |os66| 780 | <05 | 037 | 480 | 360 | 435 | 0424 | 0522 | 0024 | 0403 | 1M <0,020 ‘1 [« < <2 10 1.2 <3 <2 <3 14 <4 <19
2001 | 480 | 103 | 4200 {073| 740 | 511 | 087 | 473 540 | 169 | 0039 | 7430 02347 | 0509 | 638 | <0.020 <t < 1 k] 38 <10 <30 <20 <30 12 <40 <100
2002 | NS | NS NS NS { Ns | N5 | N5 | NS | NS | NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
S-3 [ 1985 [ ma0 [ 67 1260 040 721 | BDL | BOL | a7 | 9co | 2v0 | 0006 | BOL | 0012 [ BOL BDL 8DL BOL | BOL | BDL | BOL NA BOL 8DL BOL 17 BOL BOL BOL
1986 | 553 | 63 1,30 | 05 | 680 | 10 | BDL | 38 | 730 | & pooz | o4 | ooo7 | BOL BDL 2DL BOL | BOL | BOL | BDL NA BOL sDL BDL | BOL | BODL BDL BDL
1985 | 206 | 25 738 08 | 780 [ BDL | a2 | 47 | 480 | 40 0.006 0.1 BOL BDL | D007 BOL BOL { BOL | BDL | BOL NA BDL BOL sbL | BOL | BODL BDL BOL
1903 | 688 | 38 1320 | 05 | 676 | 46 | 08 6 | ven | 24 | oot27 | WA | BOL NIA BDL NIA BoL | BOL | BDL | BOL NA BDL BDL BOL | BDL | BOL |.BOL BDL
1594 | 630 | a4 1500 | 047 | 630 | B5 | 041 | <20 | 670 | 48 0.02% 055 | 0034 | <002 | 037 | <0.005 2J <5 <5 <$0 NA <10 <10 <10 <10 | =10 <10 <10
1095 | 638 | 849 | 1200 (044 | 677 | 607 | BDOL | 434 | 808 | .8 BOL | c.214 | BDL BDL BDL BOL 13 | BOL | -BOL | BOL NA BOL BOL BOL 8J BOL BOL 80L
1996 | 510 | 55 1,200 | 0,64 | 643 | 25 |<0050| 45 | 730 | 4% poss | 052°| 0031 | oooY 030 | <vooso | ND ND ND ND NA ND ND ND 2 ND ND ND
1997 | 830 | 28 990 |o47| 742 | a7 |oo70| <20 600 | 18 0.011 | «0.20 | <0.050 | <0050 | 0060 | <0.0050 | ND ND ND ND NA ND ND ND NO ND ND ND
1998 | 630 | 35 840 |045| 66 | 34 |omeo| 52 | r40 | 19 0082 | 150 | oo 0.38 062 | <n.040 ND ND ND ND NA ND ND ND 1 ND ND ND
1999 | 470 | 28 610 |06t 843 | a2 |<0050| 32 [ S00 | 54 0,021 021 | <0.010| coqe | ooso | <cozo < & < <2 NA <1 < <1 1 <1 <1 <10
2000 | 520 ) 120 o900 |o58| 780 [ 983 | 023 | 84 | 600 [ 281 | 0013 | 0485 | <0.010| <0010 § 0035 | <0.020 <1 <f <1 <2 o4 <) <3 <2 <3 <1 <4 <10
2001 | 840 | 22 1,000 | 045] 700 | 11.20] 030 | 1.82 | 340 | 3t4 | 0012 | 0844 [ 003 | DO3B | 0060 | <0.020 52 <2 2 | <4 <2 2 <3 2 1 3 <4 <10
2002 | 20| ax g4 | 052| 702 | 058 | 031 | 236| 240 | 127 | <0008 | <0100 <0.010 | <0.010 | 0.093 | <0020 | ND () [ ND (13| ND) | ND (1} 4 ND (1) | ND (1) | ND(1) ND(2) | ND(2) [ ND (10}

ND (1)
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TABLE 1

HISTORICAL GROUND WATER SAMPLING RESULTS

SUNOCO, INC, (R+M)
PHILADELPHIA REFINERY
POINT BREEZE PROCESSING AREA

INORGANIC METALS VOLATILE ORGANICS BASE/NEUTRAL ORGANICS
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S-25 | 1985 | 262 | 48 747 |[050] 8.23 | BOL | 030 | 49 [ 465 | 14 BOL ] 0032 | BDUL BOL BOL BDL | BOL. | eDL 5 NA BOL BDL sbL | BOL | BDL BDL BOL
1986 | 250 | 17 894 08 | 7331 06 | BOL | 52 | 455 | 25 0002 | 0037 | BOL BDL BDL BDL BoL | BOL | 8DL | BDL NA BOL 8DL BOL | BOL | BOL BOL BOL
1988 | 117 | 13 270 3 |osp| o2 | 14| 47| 180 23 BOL | 0.007 | BOL 0.03 BODL 0.002 EDL | BPL | BDL | BOL NA BDL BOL BoL | BoL | BOL BDL BOL
1903 | 123 ] 29 443 18 | B30 | o4 | 342 | 39 | 680 | 7 00058 | N/ | BDL NIA BOL N/A BOL | BOL | BDL | BDL NA BDL BbL BoL | BOL | BOL BOL BOL
1994 | 58 15 320 19 | os0| 01 | 32 | 63 | 280 | 76 | <0008 | 016 [ <002 |° 043 <0.2 <0.005 <5 <5 <5 <10 NA <10 <10 <10 210 | <t0 <10 <10
1996 | 23 66 200 20 {1050] o57 | 29 | 44 | 150 | 3.2 | 00051 | 0.030 | <0020 0088 | 0.017 | <0.050 ND ND ND ND NA ND ND ND 2 ND ND ND
1997 | 61 8.7 240 23 | 1091 | <o50] 44 | 68 | 250 | 56 | 00083 | <0.20 | <0050 | 0.16 | 0.045 | <0005 | ND ND. [ ND ND NA ND ND ND k] ND ND ND
1998 | 180 | & 400 |o72| B2 [<050| 034 | 9 | 330 | 12 0015 | o2 | oose | 019 0.8 <0020 ND ND ND ND NA ND ND ND 2 ND ND ND
1999 | 84 10 390 | 20 | 1043] <050 38 | 39 | 210 | 38 | <00080 | <0.10 | <0.010| 043 | <0010 <0.020 | <1 <1 <« <2 NA <1 < <t 3 <1 <1 <10
o000 | 406 ] ooas | 220 | 161 | s10 | 158 ] 202 | 201 | 220 | 444 | <0008 | <0.100| <0.010| 0.049 | 0024 | <0020 < <. <1 <2 140 <10 <3 <2 <3 <1 <4 <10
2001 | 130 | 21300} 370 | oo4| Boo <osof os1 [288) 170 | soe | <oovs | 048 | <cot0] 0083 | 0087 | <0020 | <10 § <10 | <10 <20 110 et <3 <z < < <4 <10
2002 | 250 | 7.97 643 201 | 716 | <050 140 | 463 | 350 | 6.06 | <0.008 | <0,100] <0010 | G.128 0055 | <0020 | HD(#) | ND (1) ] ND:{1) | ND{1) 2 ND{1) | ND(1} | NO(1) 3 ND(2) 1 ND{2} | ND {10}
5-38 | 1985 | 219 12 41 050 @42 [ BOL | BOL | 28 | 325 | 7.1 BDL 0 0017 | BOL 2oL BDL 1200 { 8BL | BDL | BOL NA BDL BOL BDL 100 | BOL BOL BDL.
1986 | 180 | 10 420 15 | 684 | 01 | BOL | 29 | 245 | 14 BOL | 0.042 | 0.093 | BOL BDL BDL 1300 | 1600 | BOL | 210 NA BDL BDL BoL | BOL | BOL BOL 23
1988 | 191 9 368 20 | 6vo | BOL| 02 | 3t | 240 | 35 BOL 0.038 | BDL BDL BDL BOL 830 | 260 | 240 280 NA BDL BOL BDL 1 BDL BOL 12
1893 | 78 5 233 19 | 675 | BDOL| 13 | 23 j 60| 9 00085 | N | BODL N/A BDL NiA 310 | 20 60 o4 NA BOL BDL BOL | BDL | BODL BOL 32
1094 | 76 5 290 21 {650 | <«01| 14 | 30 | 260§ 43 0005 | 020 | o031 [ o0.089 0.34 <0,005 14 <5 <5 <10 NA <i0 <10 <10 <10 <10 <10 <i0
1095 | 124 | 243 240 |219] 665 | BOL | 058 | 1380 210 | 8 oL | o473 { 8DOL | 0.0403 | D202 BOL 300 42, 80 100 NA BDL aoL BOL | BOL | BDL BOL 5J
1996 | 78 22 350 14 | 830 [<050]| 1.4 | 58 | 240 | 27 | 0026 { 021 | 0047 | D14 0.29 <0.050 8.3 55, 39 44 NA ND ND ND 2 ND ND ND
1967 | ot 7.7 230 21| ras5 f<opo| 052 18 | 180 | 31 0055 | oas | 012 0.64 065 | <o.0050 | 1300 | 720 220 500 NA ND ND ND 3 ND ND ND
1w | 150 | 86 240 19| 72 |<«050] 091 | 20 1 240 | 45 | 0053 | o051 | 043 0.77 070 | <0040 | 0 | 410 220 430 NA ND ND ND ND ND ND 25
1909 | B4 9.0 200 | 20| 775 |<050] 1.3 | 34 [ 180 | 49 0028 | 046 | 040 0.31 074 | <0020 BY 3 3 5 NA < <1 <1 ] < < <10
2000 | 759 | 9038 260 | 168 700 | <05 | 190 | 448 | 180 |<1.00] <0008 | 0945] 0032 | 0246 | o2 <0.020 8.5 5.1 25 25 <1 < <3 <2 <3 <1 <4 <10
2001 | 150 | 1.4 ato | 194 690 | <05 | 047 | 933 | 130 | 736 | 0021 | 0555 | 0.070 | 0233 | 058 <0620 | 100 | 180 280 150 | <t00 <t <3 <2 5 1 «4 9.8
2002 | a72| 673 238 | 160 6680 | <05 | 178 | 303 | 160 | 318 | <0008 o138 | 0033 | 0430 | 0075 | <0020 | ND(1}jNO(Y ND (1) {NDEt)] ND(1) | ND(1} [ ND{1) | ND{T) § ND{2) | ND¢2) { ND{10)
5.39 | 1993 | 365 | 210 1540 | 020 650 | BOL | 660 | 04 | 860 | 2 0.003 BOL | BDL BDL BOL &0L BOL | BDL | BOL | BDL NA BOL BOL eolL | BDL | 8DL BDL BOL
1804 | 400 | 220 1800 | 0.25]| 680 | <01 & 100 | s80 | 12 0.008 nz4 | 00z | 0026 | <02 | <0005 14 <5 <5 <10 NA <10 <10 <10 <10 <10 <10 <10
1905 | 451 | 130 1200 | 034 | 682 | BOL | 434 | 549 | 750 | 10 BOL |ceo724] BOL BDL BOL BOL BDOL | BOL | BDL | BDL Na BOL BOL epoL | BoL | eoL BDL 4)
1996 | 380 | 160 1300 | 03z | 673 | <050} 29 | 100 | 820 | 3.2 | oo0074 | 0074 | <0020 0022 | 0013 | <DOSD ND ND { ‘ND .| ND ‘NA ] ND ND 3 ND ND ND
1997 | 370 1 160 1,200 | 02z3| 711 {<0s0| 37 | 140 | 860 | 32 | o022 | <0.20°| <0050 | 0.082 | 0.034 | <0.0050 | ND ND ND ND NA ND .ND ND ND ND ND ND
1908 | 390 | 100 o0 |o=24] 56 |<050] 25 | 110 730 | 20 | 0020 | 044 | 0040 | 0088 | 0024 | <0.020 ND ND ND ND NA ND ND ND 2 ND ND ND
1908 | 190 | 38 400 {o02r] 760 |<os0| 30 | 63 | 400 | 57 | vo1e | o046 | 0049 | 0091 | 0028 | <0020 <1 <f < <2 NA < <1 <1 3 <f <« <10
2000 | 100 | =260 870 {o016| 7.00 | <05 | 1.55 | 140 | 590 | «<t.00| <0.008 |<0.100| <0.010 ( 0.090 | <0.010 | <0.020 < <t <1 <2 1.7 <1 <3 €2 <3 <t <4 <10
2001 | 340 | 168 1500 {032] 700 | <05] 271 | 121 ] 740 | a3 | <0008 | 021 | 0020 | 0024 | 0012 | <0020 <1 <f. < <2 1 <1 <3 <2 <3 <1 <4 <10
2002 | 300 | 100 | 1443 o020 | 670 | <05 | 441 joss | 650 | 5.00 | <0008 | <0.100] <0.010 | <0.0%0 | <0.010 | <0020 | ND(1){ ND )| NDgTy I ND (1| ND(1) | ND{E) | ND(1) { ND(1) | ND(1)| ND(2) | ND(2) ] ND{10)




TABLE 1
HISTORICAL GROUND WATER SAMBLING RESULTS
SUNOCO, INC. (R+M}

PHILADELPHIA REFINERY
POINT BREEZE PROCESSING AREA
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540 | 1985 | 226 | =273 1,240 {020 749 | BOL | 020 | 43 | 680 | 140 | ©.O7 0 0,02 0.01 BDL BDL 2800 | BDL. | 1200 | 6100 NA, BDL BDL BOL | BOL | BDL- | BDL BOL
1986 | 348 | 135 1070 1 02| ve6 | 1 BDL | 16 | 745 | 27 poos | 015 | oo BOL BDL BOL 600 | BOL | 210 | 1520 NA BDL BDL BOL | BOL | BDL BDL BDL
1988 | 263 { 172 1040 | 04 | 680 | BOL | 0.2 6 | 00 | 52 BOL 015 | BOL BDL BDL BDL 2000 | BOL | 2800 | 4100 NA BOL BOL BDL | BDL | BOL BDL BDL
4993 | 81 25 202 16 | 688 | 02 | BOL | 29 | 160 8 00229 | WA | BDL NiA 0.19 NrA 78 6 - 12 16 NA BbL BDL BOL | BOL { BOL BOL BDL
1004 | 280 | 230 1,400 1 | aso | 11 07 | <20 | 1300| 23 | <ocos { oose | <00z | <002 | <02 | <0005 | 280 | B5.J | 1400 | 75 NA <10 <10 <10 | <10 <10 <10 <10
1905 | 363 | 180 920 | 1221 667 [ 164 | BOL [ 585 | ses | 25 1 00113 | 0163 | BOL | 0.030 | 0.041% BDL 150 23 29 51.2 NA BOL BDL BDL 14 BOL aDL BDL
1096 | 260 | 190 1,900 | 1.8 | 6.75 | <050 | <0050] 26 | 720 | VA 0021 0.16 | <0.020 | <0.020 | 0022 | <0.050 12 18 34 19 NA ND ND ND 3 ND ND ND
1997 | 210 160 700 094 | 676 | <0.50 | 0.070 | 31 520 7.8 0.025 0.25 | <0050 011 0,099 | <0.0050 350 ND: ND 56J NA 1 1 ND 4 1 ND ND
1998 | 280 | 230 a0 |028| 65 |<os0(oos0| 87 | 670 | 13 0029 | 038 | 0028 | 013 0.10 <0.020 | 630 ND ND ND NA ND ND ND ND ND s} ND
1909 | 230 | 180 680 13| 745 | <os0| 010 ) 10 | 550 | 20 | ow20 | 028 | o018 | coee | on4s | <0020 | 1000 | <100 | <100 | <200 NA < < <1 5 <1 <1 <10
2000 | 230 | 702 | 4000 fove| 700 | 060 | oo | 93 | 640 | 760 | 0037 | 07387 0093 | 0337 | 0238 | <0020 500 | <100 | <100 | <200 | <100 2 <3 <2 8 3 <4 <10
2001 | 260 | 3880 | 1800 | o77] 650 | 172 | 026 | 254 § 1000 ] 17.60) <0008 | DO74 | 0045 | 0174 | 0099 | <0020 § 1200 | 78 68 <100 | 1200 2 <3 =z 7 4 <4 <10
2002 | 240 | 100 nsa |o54| 687 | <05 | 024 | 225] 440 [ 554 | 0015 | 0487 | 0013 | 0036 | 0.05F | <0020 | 240 ] 7 ND (5) { ND (13) | ND (14) [ ND (10} ND ¢8) | ND (15) | ND (17) | ND{100}
5-43 | 1993 | 207 { B2 867 |030f[ 640 | 09 | BOL | 6 | 470 | 21 0.033 0 BDL BD1 BDL BOL 12000 f 190 | 1300 | 1000 NA BDL BOL BOL | BOL | BOL BOL 86
1994 | 330 [ B3 as0 | 027|670 | 48 | <04 | <20 | 404 | 48 002 0.22 | 0037 | <0.02 0.2 <0005 | 17000 | 4700 | 250J | 1660 NA <10 <10 <10 <10 <10 =10 <10
1905 | 286 | &5t 620 |o033] 642 | 010 | BOL | 211 ] 422 | 62 | 00180 | 0182 | 00267 | BOL BOL BOL 12000 | 1200 1 170 860 NA BDL BOL BoL | BOL | BOL BOL BOL
1908 | 340 | &7 1,000 | 055 | 6.25 | 0.57 |<0.050| z4 | 480 | 13 0013 | 015 | <0020 | <0020 | Dooes | <ooso | 2100 | 110 120 110 NA ND ND ND [ ND NO ND
1987 | 200 | 45 530 | 0,25 | 6,80 | <050 | <0.050] <20 | 410 | 17 0028 | <00 | <0050 [ <0.050 | 00071 | <00050 | 13000 210 | 1200 | 1000 NA ND ND [is] 2 ND ND ND
1008 | 310 | 140 620 |0as| 64 [<050| 0070] <20 | 450 | 18 0030 | 025 | ooss | 0o0se | 0025 | <0020 | 6700 | 94 720 470 NA ND ND ND 3 ND ND ND
4909 | 390 | 40 570 | 049 | 7.56 |<0s50| 0415 | 21 | 4e0 | 28 0027 | 034 | 0058 | 0083 | ooa4 | <0020 | 3600 | <100 | <100 | 250 NA <1 <1 <1 3 < <1 <10
2000 | 320 | 110 610 |041] 680 | 144 | 018 | 63 | 440 | 067 | <0.008 | 0,242 | 0015 ] 0025 | 0013 | <0.020 980 | <100 | <100 | <200 | <100 <t <3 <2 <3 <t <4 <10
200t | 350 | a9 son | 038 | 680 | <os0| <010 1.01 { <100 152 | <0008 | 0.338 | 0033 | 0042 | 0029 | <0.020 | 6100 | <500 | <500 | <1000| <500 <i <3 <2 <3 <i <4 <10
2002 | 280 | 352 75 |o043] 644 | <05 f<010] 572 370 | 200} 0016 | 0425 | D010 | <0010 | <0.010 | <0.020 | 5500 | 170 790 460 | - | ND(13) | ND (14) | ND (10} | ND (8} | ND {15} | ND (17) | ND(100)
S-50 | 1985 | 206 | 46 735 |020] 732 [ BOL | 010 | 5 | 420 | 30 0.003 0 0018 | BOL BDL BOL | 23000 | BOL | 5400 | 23000 [ NA 8DL BOL BDL | BDL | BOL BDL BDL
1986 | 293 | 35 764 02 | 720 | BOL| BDL| 6 | 385 | €6 BDL ] 0054 | 0.006 | BDL BDL 8DL 24000 | BOL | 2300 | 1520 NA BOL BDL BoL | BOL | BOL BDL k]
1988 | 465 | 34 878 os | 660 | eoL | BoL | 5 | 470 | 107 | om03 | 0p37 | BOL BDL BOL BDL 24000 | BOL | BDL | BDL NA BDL BDL BOL | BOL | BDL BDL BDL
1994 | 330 | 33 710 |o4s| 610 j oze | 06 | <25 | 350 | GF 0013 | 014 | 0035 | <002 0.2 <0005 | 200 | 20J | 1604 [ 404 NA <10 <10 <10 5J <10 <10 <14
1985 | 330 | 372 480 053|637 | 036 | BOL | 154 | M8 | ™ 0.0186 | 0.0842] B8OL BOL { 00248 BOL 17000 | 1600 | 984 | 3000 NA BOL BDL BoOL | BOL | BOL BDL BDL
1985 | 270 | 33 540 | 072] 626 |<0.50] 0,080 [ <20 410 | 24 0025 | 047 [<0025| 0073 | 0.073 | <0.0050 | 14 ND | ‘ND ND NA ND ND ND 3 ND NO ND
1997 | 290 19 400 |o042] 692 |<050| 025 | 22 | 410 | 27 0043 | 042°| 013 0,36 0.11 | <0.0050 | 21000 | 210 | 1300 | 2200 NA ND ND ND 3 ND ND ND
1998 | 270 16 430 | o0s58| 65 | <n50| oo8o | <20 | 380 | 24 o026 | 0.21 | 0053 | 014 0.037 | <0020 { 18000 | 574 570 260 NA ND ND ND 1 ND ND ND
1999 | 380 | 44 530 | 048| 763 | <050 0.2t | 9.6 | 460 | 52 0017 | <040 | 0013 | 0025 | <0010 | <0020 | 28000 | <1000 | <1000 [ <Z00D| NA <1 <t <t 25 <1 <1 <10
2000 | 240 | 110 590 | 051] 700 { <06 | 018 | 113 ] 350 | 144 | D012 |<D100{ 0.012 { 0025 | <000 <0020 | 47000 | <100 240 370 580 <1 <3 <2 <3 <1 <4 <10
2001 | 500 13 60 | 041 | 742 | <05 | <010]| 398 400 | 253 | 0027 [<0100] coO2 | 0026 | <0.01C| <0.020 | 53000 | 1400 | <1000 | 1300 | 5200 <2 <3 <2 <3 <2 <4 <10
2002 napL | napL Inaee | napL | Mast | napL | napL | mapL | NaPL | nAPL | NaPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL | NAPL
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HISTORICAL GROUND WATER SAMPLING RESULTS

SUNOCO, INC. (R+M)
PHILADELPHIA REFINERY
POINT BREEZE PROCESSING AREA
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5-66 1985 | 206 300 1510 | 030 ( 8090 | BOL | 4.40 | 170 | 225 7 B80L o 0.004 BOL BDL BLL BOL 8DL BDL BDL NA BbL BoL BDL BOL BCL BOL BOL
1988 | 314 13 1,150 11 | 7.3 0.1 BDL | 133 | 830 4B 80L 0,089 | 0.1 BDL , BDL BOL BOL sDL BOL BDL NA BDL BDL BDL 8DL BDL BDL BDL
1988 | 342 272 1,620 1.2 | 650 | BOL 25 a0 910 €5 BOL 0.1 0.02 8oL BOL BDL BDL BDL BDL BDL NA BOL BDL BDL T2 BCL BOL BDL
1993 | 443 170 1,360 1.1 B.78 241 BOL | 34 710 12 0.005 NA EDL NIA BDL NiA BDL BOL BOL 80L NA B0L BDL BDL sDL BOL BDL BDL
1994 380 170 1,500 | 052 | 6.50 17 1 33 760 17 <0.005 0.7 <002 0.053 <0,2 <0005 <5 <5 <5 <10 NA <10 <10 <10 <10 <10 <10 <10
1996 | 410 240 1,500 | 0.90 [ 695 11 |<0.050| 19 310 58 0.020 a.41 0,039 0.59 011 < 0,0050 ND ND ND ND NA ND ND ND 4 ND ND ND
1997 | 300 a9 Tig 0.54 7.07 57 |<00s50] 21 500 73 0.028 0.60 0.12 0.6 0.19 =0.0050 ND ND ND ND NA ND ND ND 3 ND ND ND
1998 | 360 220 1,000 | 043 [ 66 056 | 0060 | 75 890 71 0.027 0.97 0.15 0.94 0.: <0.040 ND ND . ND ND NA ND ND ND ND ND ND ND
1999 | 410 100 750 11 | 790 1.7 0.18 22 570 T4 0.0081 0.31 0.036 0.16 0.049 <0.020 <1 <t <1 <2 NA <1 < <q 4 <} <{ <{0
2000 | 250 | 200 40 | 168 720 | 228 | 0oa | 100 | 490 ( 312 | <0008 | 0323 | 0oS1 | 0240 | 0062 | <0020 < <t | «t <2 10 <1 <3 <2 <3 <4 <4 <10
2001 220 144 1,100 | 146 | 640 | <05 | 030 | 759 | 450 | 962 | <0.008 | 0.280 | 0.038 0.146 0,053 <0.020 <1 <1 <1 <2 1, <t <3 <2 4 < <4 <10
2002 | 150 [ 160 049 136 | 693 | 112 | <010 | 268 | 400 | 808 | 0015 | 0243 | 0031 | 0180 | 0044 | <0020 |'ND{3) | ND(1}]| ND(1) | ND (13| ND(®) | MOy | MOy [ ap) [nDoy| ND¢@ | ND(2) | ND DY
S-69 1885 | 148 61 538 020 7.71 | BOL | 220 Al 345 7.8 BOL [+] BOL BDL BDL BDL [z]n BOL BDL BOL NA BDL BDL BDL BDL 8pL BDL BDL
1985 | 139 a3 504 0.2 | 658 | BDL 1 Il 265 k13 BOL 0.045 BOL BOL 8oL BDL 8DL BOL BOL BOL NA BDL BDL BOL BDL 8DhL BOL BOL
1858 (| 136 G 479 0.6 | 620 | BOL 3.8 74 320 ] BOL 0.06 BDL BDL 0.007 0.007 BoL BDL BDL BDL NA BOL BDL 8L 38 BOL BOL BDL
1993 | 124 4 393 0.7 | 662 | BOL 3.4 53 270 3 0.0279 NIA BOL NiA BOL N/A BDL BDL BDL 1 NA BDL 2oL 8DL BeL BOL BDL BDL
1894 | 140 n" 540 0.81 | 680 | <01 22 78 480 16 <0005 | 0.072 | <002 <0,02 0,25 <0.005 21 <5 <5 <10 NA <10 <i0 <10 <10 <10 <i0 <10
1895 | 176 174 360 0681 | 638 | BOL | 1.44 | 1210 | 334 14 BDL 0,395 BDL BDL 0.312 BDL ND ND ND ND NA ND ND ND ND ND ND ND
1985 | 180 42 550 086 | 691 | <050] 1.2 56 300 6.4 0.036 11 0,12 034 0.27 < 0,0050 ND ND ND ND NA ND ND ND 4 ND ND ND
1907 09 82 520 049 | 692 | <050 24 69 A50 4.4 0.026 0.78 0.088 0,30 0,043 <0.0050 ND 16 7 27 NA ND ND ND 2 ND ND ND
1088 | 120 &8 390 042 | 64 | <050 &0 45 200 52 0,052 3z 0.37 0.85 .56 <(1,040 NP ND ND ND NA ND ND ND ND ND ND ND
1929 170 36 420 0.56 | 8,19 | <0.50 27 47 370 6.0 0.013 0.70 0.068 017 0.10 <0.020 <1 <1 <1 <2 NA =1 <1 < <1 <1 <1 <10
2000 | 60.6 140 200 0.45 | 640 <0.5 1.01 | 415 | 720 5.08 <0.008 #.250 0017 0.045 0.029 «<0.020 <{ <1 <1 <2 6.8 <t <3 <z <3 <i L) <10
2001 120 49 &870 043 | 620 | <05 | 206 | 354 | 450 | 7.30 <0.008 1.6500 | 0.020 0.055 0.063 <0.020 < «’ =1 <2 3 <1 <3 <? <3 < <4 <10
2002 | 180 28.8 560 0.50 | 664 | <050| 319 | 648 | 300 | 892 | <0.008 | 0.227 | 0.022 0.052 0.043 «0.020 | ND{1) [ND(1}] ND(1) | NO(1){ ND{1} | ND(1} | ND{1) | ND (1) 3 ND([2) | ND{2) | ND{1D)
5.72 1093 | 665 470 2740 | 030} 659 | 114 | BDL 33 | 1500} 27 0048 1] BDL BDL BOL BOL BOL BOL. aoL BDL NA BOL BOHL BDL BDL BDL BDL BDL
1984 | 720 580 3400 | 039 650 11 <01 | <25 | 1700 | 44 0.078 0.32 0.03 «<0.02 <0.2 <0.01 <250 | <250 <250 =500 N <10 <10 <10 <10 <10 <10 <10
1885 | N5 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS~ NS NS NA NS NS NS NS NS NS NS
1996 | 720 570 2,700 | 053] 67 28 |<0.050| 18 | 1700 18 0.015 0.28 | <0.025 | <0.025 |<0.0050 <0.0050 ND 32 110 180 NA ND ND ND 3 ND ND - ND
1887 | 850 530 2706 | 03Y) 719 | <050 |<0050] 14 | 8OO | 21 0,068 0.30 | <0.050 | <0.050 |<0.0050| <0.0050 S 22 2 or NA ND NO N 4 ND ND ND
1898 | 810 670 21000 | 045 ] 68 067 | 0.050 | 17 | 170D 22 0.3 030 | 0026 0.030 0.019 <0.020 69 14 ND 12 NA ND ND ND 1 ND ND ND
1899 { 850 510 2,100 | 0.40°| 743 48 01z | 110 | 1700 | 52 0.080 0.18 | 0032 | <C.010 | <0.010 <0.020 <20 <20 <20 <40 NA <1 <1 <1 3 1 <{ <il
2000 | 60O 150 2100 (038 | 7.00 | 190 | 046 | 37.2 | 1400 | 227 0026 0,601 | <0,010 | <0.010 | <0.0%0 0,020 <100 | <100 <400 <200 <100 4 <3 3 24 ] <4 <1
2001 600 276 2200 [ 041)] 670 1 174 | 0.25 1 165 | 1100 | 19.3 0.057 0.337 | 0.018 | <b.0i0 | <0.0%0 <0,020 <1 24 35 48 <1 <1 <3 <2 5 1 <4 £.8




TABLE 1

HISTORICAL GROUND WATER SAMPLING RESULTS

SUNOGO, INC. (R+M)
PHILADELPHIA REFINERY
POINT BREEZE PROCESSING AREA

NOTES

NI = Not Detected (vafue Faled on attached table}
NS5 = Not sampled due lo presence of NAPL

NA = Nol analyzed
g/ = micragrams per liter

AN T TSP P S

mg/ = miligrams per liter

umhos/cm = micromhos per centimeter

BOL = below method delection imit
J = indicates an estimated value below method delection fimit

INORGANIC METALS VOLATILE ORGANICS BASE/NEUTRAL ORGANICS
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S73 | 1993 | 337 | 180 | 1,960 [0.20{. 677 | 84 | BOL | 4 | 570 | 20 | 0.456 2 | 0068 | 0453 | BOL BOL 620 8 27 18 NA 52 4% 3 ] BDL | 55 BOL 81
1884 | 290 200 1,300 | 0.4 6.80 4.4 <01 | <20 | 840 36 0,033 18 0.14 0,22 0.49 BDL 200 <250 «250 <500 NA &64J 5J 3J <10 4J <10 <10
1885 | 308 118 820 026 | 679 | 411 BDL ]9340 | 526 51 00228 0.960 BODL BOL 0,118 BDL 430 3 ND 157 NA 110 B8 J s5eJ ND 100 ND ND
1996 | 320 120 880 066 | 655 14 |<09050| 56 540 16 0.067 1.3 0.065 0.19 2.21 < 00,0050 58 ND - ND ND MNA 55 37 34 4 77 -] ND
1097 | 320 48 630 040 | 7.51 | <0.50|<0050| 2.7 460 18 0079 14 012 0,30 0.10 <0.0050 840 490 614 554 NA 23 21 15 2 39 4 ND
1998 | 340 32 550 0341 7.1 24 |<0050| <20 | 460 23 0.064 1.5 0.12 0.32 0.090 <0.040 320 ND 38 20 NA 2 ND 1 ND 2 ND ND
1999 | aso |, 73 650 |o054]| 785 | 20 | 013 | 20 | 590 | 20 | ooer | o7z | 0oza | ooss | o0z | <0020 | a00 | <20 | 110 | 3 WA 13 7 7 & 14 1 <10
2000 | 280 836 B80 040 | 7.30 | 467 | 007 | 54 430 | 113 0.021 0,612 | <0.010 | <0.01¢ | <0070 «<0,020 340 <10 20 " <10 7 5 [] <3 9 <4 <10
200t | 320 | 218 | 700 | o3| voo ] <os0| <010] 08 | 320 | 30z | <o0oe | ossa | oo16 | coze j 0455 | <pozo | 220 | <0 | 10 10 <10 23 13 15 13 3 <4 <10
2002 | 280 14.4 680 045 | 692 | 208 | <010} 393 | 430 | 31.2 0013 0.600 | 0.016 0.028 0.088 <0.020 98 2 2 7 ND {1) ] 4 4 7 5 ND (2} | ND{18)

S-B1 | 1993 | 538 | 72 944 | 050| 648 | 1.0 | BDL [ BOL| 490 | 40 | 0028 0 BOL | BOL { 044 BDL | 20000 | 64 | 680 | 600 | NA BOL | BOL | BOL | BDL | BOL | BOL | BOL
1084 | 7s0| 77 | 1000 | 04 1 640 | 075] 11 | <=0 | 450 | 61 | ootz | pse | noss | <oz | 034 | <oocs | osoo [ 1804 | 70 | 1808 | NA <10 <0 | <0 | <0 | <0 | <10 <10
1905 | 34 86.9 780 050 | 653 | 068 | BOL | 200 | 457 85 0.0145 | 0.347 BDL EDL 0,041 aDL 21000 | 300 BDL 4700 NA ND ND ND alJ ND ND ND
1696 | 340 ©6 780 061 | 6.08 | <050 0,080 | <20 560 23 0.016 034 | <0025 | <0.025 0.08 <0.0050 130 ND 37 26 NA 1 ND _ND 5 2 ND ND
1097 | 300 | 150 820 | 037 | 698 [<0s50|<0oso| <20 | es0 [ 25 | o0oas | ose | 0oss | o011 | o3z | <ops0 | 17000 § e2J | 230 | 280 | MNA 1 ND ND 8 2 ND ND
1908 | az0 | 210 | eo0 |ov4s| es ) <os0|<oose] 47 | 700 | 28 | vo3s | ose | ooss | o0 | 027 | <00z [1z00| ND P o120 | B4d | NA ND ND no | Mp | ND ND ND
1508 | 4w0 | 15 g2 |o042| 762 |<os0| 015 | <20 | 710 | 34 | co3s | 062 | 0om4 | 011 | o285 | <0020 | 4000 | eton | 110 | 230 | NA 2 1 1 8 3 1 <10
2000 | 350 | 140 | eso fous{ 740 | <05 | oro | 76 | 700 | 247 | 0013 [ oave | wozs | 0020 | covo | <nozo | s4v00 | <toa | <100 | <200 | <t00” 2 <« <2 5 2 <t <10
2001 | 220 | 308 | 1000 | o54] 650 | 267 | 024 | o082l 1000] 288 ] <ooos [ nmes | 01a | 043 | oos7 | <nozo | 2100 | ctoo ) <son | <zov | 130 2 <3 <2 5 2 <4 <10




APPENDIX G

Product Bail-down Test Data Graphs
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Observation Well S-100 Product Bail-Down Test Results
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APPENDIX H

Product Characterization Report
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ICF

CONSULTING

January 24, 2003

Mr. Steve Baggett
Secor International, Inc.
102 Pickering Way
Suite 200

Exton, Pennsylvania
19341

Dear Steve:

At your request, | conducted analysis of chemical data from samples collected from the Sunoco refinery in
Philadelphia, Pennsylvania in order to provide a qualitative identification of the constituents and to assess
sample relationships. | also conducted a comparison to previously reported data for the same samples to
evaluate differences, if any, and to sample MW-5 from the DSCP site.

The qualitative analysis was performed using chemical data generated by ICF for the field samples and
for known reference samples. Identifications were based on comparisons of hydrocarbon distributions,
gas chromatographic patterns (primarily gasoline-range hydrocarbons), and/or indicator compounds. The
assessment of weathering degree was made by evaluating loss of major constituents and assumed a
typical initial composition. The degree that the product had weathered was generally described and relied
on ratios of compounds easily lost through environmental factors to more labile components.
Comparisons to samples previously analyzed from the #1 Tank Farm area were made using the
chromatograms and data for the same samples contained in the March 1998 report (IST, 1998"). If data
were not available, this is noted in this letter. Comparison to MW-5 from the DSCP site was made using
data in the same report.

#1 Tank Farm Samples

Samples S-100, RW-401, RW-402, and PZ-400 are comprised of a mixture of gasoline and #2 diesel fuel.
Visual analysis of the gas chromatogram indicates that the components are in approximately equal
proportions, with minor variation within the sample set. Sample S-98 is comprised primarily of mildly
weathered gasoline with trace amounts of hydrocarbons in the diesel range. Samples S-89 and CSX-
MW-5 are comprised of a heavily degraded gasoline and diesel mixture.

Composition of samples S-100, RW-401, RW-402, and S-89 is the same as previously observed. Current
composition of sample PZ-400 differs slightly in that the sample contains a higher proportion of diesel-
range material than previously observed. Samples S-98 and CSX-MW-5 were not analyzed previously.

All of the samples mentioned differ from sample MW-5, which is described in the March 1998 report as a

mixture of gasoline and a naphtha-like material. A difference in the chemical composition of the gasoline

component is observed and is likely due to the refinery processing or formulation: sample RW-402, which
is representative of the #1 Tank Farm, is relatively higher in alkylates such as isooctane, whereas sample
MW-5 is higher in light olefins.

" Integrated Science & Technology. 1998. Non-Aqueous Phase Liquid (NAPL) Source Study at Defense Supply Center Philadelphia.
Philadelphia, Pennsylvania. Report prepared for Sunoco. March.

Acorn Park == Cambridge, Massachusetts, 02140-2390 USA =— 617.498.5339 =— 617.498.7296 fax =—— www.icfconsulting.com



ICF Consulting ="

Mr. Steve Baggett
January 24, 2003
Page 2

Sample S-50

Sample S-50 is comprised of a refinery intermediate most closely resembling light refinery naphtha or
reformed light refinery naphtha or a mixture of the two. The proportion of benzene in the sample is higher
than comparable reference samples, indicating a difference in the specific refinery process used or an
additional input. Assuming that the constituents were high-grade refinery intermediates, the sample is
only mildly weathered. This sample was not previously analyzed.

Compared to sample MW-5, the naphtha material in sample S-50 differs in that the boiling range of the
hydrocarbons ends at approximately n-C12. The naphtha material in sample MW-5 extends to n-C15 and
beyond, which is greater than the typical specification for light refinery naphtha or for heavy refinery

naphtha. In addition, absolute concentration of monoaromatic compounds, especially benzene, is
significantly higher in sample S-50.

Please call me if you have any questions on this letter report. We look forward to continuing our work on
this interesting project.

Sincerely,

La

W. Henry Camp
Vice President

u:\sunoco philadelphia\letter summary 1-24-03.doc
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