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Philadelphia Refinery

Sun Refining and

] Marketing Company

N 3144 Passyunk Avenue
Phitadelphia PA 19145-529%
2153392000

September 23, 1993

Mr. Steve O’Neil

Chief, Operations Section
Commonwealth of Pennsylvania
Department of Environmental Resources
Lee Park, Suite 6010

555 North Lane

Conshohocken, PA 19428

RE: Sun Company, Inc. (R&M)
Philadelphia Refinery
Comprehensive Remedial Plan

Dear Mr. O’Neil:

This letter is written as a follow-up response to my letter of August 26, 1993. Both letters are
written in response to your August 4, 1993 letter concerning the June 28, 1993 and July 15,
1993 supplements to the Comprehensive Remedial Plan for the Sun Company, Inc. (R&M) (Sun)
Philadelphia Refinery. Only those items which Sun planned on submitting to the PaDER by
September 24, 1993 are discussed in this letter; the numbering system used in your August 4,
1993 letter has been used to provide a consistent cross-reference.

A. June 28. 1993 Supplement

2. Appendix B - 26th Street Sewer

a. Attached, as Appendix I, is a Groundwater Assessment Report completed
by Sun’s consultant, Groundwater and Environmental Services, Inc.
(GES), for three areas in the Refinery, including the 26th Street Sewer
area. Unanticipated problems and additional field work to characterize
this area caused a delay in the issuance of the Investigative Work Report
from the originally planned date of August 31, 1993. A conceptual
Remedial Action Plan is scheduled for completion and submittal to the
PaDER by October 31, 1993.

4, Comment No. 4 of June 28, 1993 letter

a. Attached, as Appendix II, is a work plan completed by Sun’s consultant,
ENSR Consulting and Engineering, to evaluate the potential migration of



contaminants into the deep aquifer. Sun will initiate this work upon
approval of the work plan by the PaDER.

5. Appendix D - Annual Groundwater Sampling and Analysis

a.

As stated in Sun’s August 26, 1993 letter, Sun does not see the need to
complete the Modified Skinner List analysis for the annual groundwater
samples since many of these parameters which were analyzed in 1985,
1986 and 1988 were not detected or were detected below conservative
levels of concern (i.e., drinking water standards). Attached, as Appendix
I, is an evaluation of the previous groundwater results which compares
the Skinner List results to these levels. Based upon this analysis, Sun is
proposing a reduced list of 19 parameters for all previously tested wells
(13 wells), and a full Modified Skinner List for the wells which were not
previously tested (7 wells).

B. July 15, 1993 Supplement

3. Jackson and Pollock Street Sewer Areas

a.

If you have any ques

Very truly yours,

Clu 9

Charles D. Barksdal

The enclosed Appendix I, GES Groundwater Assessment report, contains
investigative results for the Jackson and Pollock Street Sewer areas. A
conceptual Remedial Action Plan is scheduled for completion and
submittal to the PaDER by October 31, 1993.

tions or concerns on this information, please contact me at (215) 339-2215.

L

Senior Environmental Consultant

Enclosures

cc: United States Environmental Protection Agency
841 Chestnut Building

Philadelphia,
Attention: M

PA 19107
s. Christine Wagner (3HW33)
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G. P. Rabik w/o enclosures

I. S. Brackin

T. M. Grabowski w/o enclosures
J. G. Harron w/o enclosures

R. R. Fleck

S. Coladonato

E. J. Ciechon

L. K. Cresson

Phl File: PaDER Groundwater



GROUNDWATER ASSESSMENT
3 JACKSON STREET SEWER, POLLOCK STREET SEWER,
- AND 26th STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
PHILADELPHIA, PENNSYLVANIA -

23 SEPTEMBER 1993

1 Prepared for: Prepared, by:
"Mr. Charles D. Barksdale, P.E. j

7Y Sun Company, Inc. (R&M)

Philadelphia Refinery - Edward G. Dziedzic
3144 Passyunk Avenue Senior Geologist

Philadelphia, Pennsylvania  19145-5299
Reviewed by:

Al W

Sharon H. Roberts
. Hydrogeologist/
Project Manager

T

Robert M. DiFilippo, P.G.
Principal Hydrogeologist

Groundwater and Environmental Services, Inc.
410 Eagleview Boulevard, Suite 110
Exton, Pennsyivania 19341
(215) 458-1077
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1.0 INTRODUCTION

Groundwater and Environmental Services, Inc. (GES) was retained by Sun
Company, Inc. (R&M) (Sun) to complete a groundwater investigation and
assessment of the Jackson Street Sewer, Pollock Strect Sewer, and 26th Street
Sewer, located in the North and South Yards of the Sun Philadelphia Refinery
at 3144 Passyunk Avenue, Philadelphia, Pennsylvania. This investigation
followed the elements of the workplan prepared by GES and submitted to Sun
on 10 November 1992, with subsequent revisions and re-submittal on 28 April
(Jackson Street Sewer and Pollock Street Sewer) and 23 June 1993 (26th Street
Sewer).

The goals of this investigation are summarized as follows:
*+ Determine - if. any of. the three sewers intercept the water table and

identify the most likely areas of non-aqueous phase liquid (NAPL)
infiltration, if occurring.

* More clearly define and delineate apparent NAPL plume configurations -

along the traces of the Jackson Street Sewer and Pollock Street Sewer.

* Determine true NAPL thicknesses along the traces of the Jackson Street
Sewer and Pollock Street Sewer.

* Derive aquifer coefficients and parameters for preliminary
determination of remedial feasibility near the Jackson Street Sewer and
Pollock Street Sewer.

» Further investigate groundwater and NAPL recovery . adjacent to the
26th Street Sewer to re-assess remedial feasibility in. this area.

This report presents the findings of the completed workplan. The

investigative methodology and findings arc detailed in subsequent sections of .

this document.

2.0 BACKGROUND

The North and South Yards of the Philadelphia Refinery are situated on the
gast bank of  the Schuylkill River, approximately 2.5 miles north of its
confiuence with the Delaware River (Figure 1). - The refinery is located within
the Atlantic Coastal Plain Physiographic Province. The topography at the
refinery is nearly flat and is -characterized by surface elevations ranging
from approximately 10 to 40 feet above mean sea level.

Each of the three sewers is owned and maintained by the City of Philadelphia.
The Jackson Street Sewer is a storm sewer traversing the North Yard of the
refinery from east to west, entering refinery property at Vare Avenue and
discharging at the Schuylkili River (Figure 2). The Pollock Street Sewer is also
a storm sewer traversing the South Yard of the refinery from east to west,
entering refinery property along 26th Street and discharging at . the
Schuylkill River (Figure 3). An oil skimmer is maintained by Sun at each
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L. sewer outfall to the river. The 26th Street Sewer, also known as the Lower
Schuylkill East Side Intercepting Sewer, parallels the eastern border of the
£ refinery South Yard (Figure 4). The Lower Schuylkill East Side Intercepting
. Sewer carries both sanitary wastewater and stormwater within a single
conduit to a treatment facility. No lateral sanitary or storm water connections
- exist from the refinery to any of the three sewers.

In 1980, surface-mounted blowers were instalied along the 26th Sireet Sewer at
the Belmont - Terminal and at the intersection of the Pollock and 26th Street
Sewers to vent hydrocarbon vapors. Recovery well 5-84  (formerly PR-1) was
installed in 1987 to impede NAPL infiltration into the 26th Street Sewer and
reduce resultant vapor levels. In 1989, GES performed two groundwater
3 pumping tests at PR-1 which determined that single-point water-table
depression with an appropriately-sized recovery well would result in
accumulation of recoverable NAPL. However, the pumping test was limited by
the shallow construction depth of PR-1.

The scope of work completed for this investigation is nearly identical for the
Jackson Street and Pollock Street sewers and is the first - such investigation to
address the soil and groundwater .quality and aquifer characteristics
specifically in these two areas. - Due to the  volume of available data from
previous investigations, the scope of work completed at the 26th Street Sewer
was designed to determine the viability of NAPL recovery. ‘

Field activities to complete the scope of work for the three areas of concern
were conducted concurrently from 22 February to 14  September 1993.
Investigative methods and findings are presented in the following sections of
this document. :




3.0 INVESTIGATIVE METHODS

The methods employed during the groundwater investigations at the Jackson
Street and Pollock Street Sewers are identical. Each investigation was initiated
by collecting information regarding sewer construction and location. This
information was cross-referenced with liquid level data from the existing
monitoring well network to define the spatial relationship between the sewers
and the water table, Intrusive methods, such as drilling and aquifer
performance testing, were then implemented to assess apparent NAPL
thickness, plume configuration, and remedial feasibility to complete the
investigations. '

The 26th Street Sewer investigation also employed drilling and aquifer
performance testing to address remedial feasibility. The spatial relationship
between the 26th Street Sewer and the water table was defined in previous

- studies, but was updated as part of this investigation.

The following sections detail the methods employed to complete each
investigation. Methods are presented for the Jacksom and Pollock Street
Sewers collectively followed by the 26th Street Sewer methodology.

3.1 _JACKSON STREET SEWER AND POLLOCK STREET SEWER METHODS

3.1.1 FIELD RECONNAISSANCE AND SEWER CROSS SECTION PREPARATION

Construction blueprints . for the Jackson and Pollock Street Sewers were
acquired from the City of Philadelphia Water Department. These " blueprints

were examined to accurately locate the sewers on the existing plan view

figures of the refinery. These figures were expanded by conducting a field
reconnaissance to accurately locate specific changes in the path of the sewer,
pitch elevations, and to cross-reference sewer elevations and distances to
nearby monitoring wells.

During the field reconnaissance effort, the sewer line was inspected for the
presence of volatile organic compounds (VOCs) in the manholes. This was
achieved by utilizing a Thermo Environmental Instruments® Model 580B
Photoionization Detector Organic Vapor Meter (OVM) at each manhole location.

A visual inspection of each sewer outfall was also made to determine the.

current condition of the outfall, the oil skimmers, and the nature of the river
at each outfall.

A cross-sectional representation of each sewer was prepared by compiling the
biueprint information, liquid level data, collected from adjacent wells in
December 1992, and field reconnaissance data (Figures 5 and 6). The cross
sections feature scaled depths of adjacent monitoring wells, depth to static
water and NAPL, if preseat, locations of sewer manholes, and a representation
of water table and areas of apparent NAPL occurrence in relation to the sewer.




3.1.2 SOIL BORING PROGRAM

Following completion of the field reconnaissance and sewer cross sections, a

soil boring program was initiated to more clearly define the areal extent of -

apparent NAPL occurrences proximal to each sewer and to determine optimal
locations for monitoring wells. Field placement of proposed soil boring
locations was based on several factors, including plume geometry relative to
each sewer, known overhead and underground obstructions, and refinery
operations.

Eighty-two soil borings (45 along the Pollock Street Sewer and 37 along the
Jackson Street Sewer) were field-located and approved by Sun to ensure
underground obstruction clearance prior to drilling activities. Of the 82
proposed soil borings, 70 were completed (33 along the Pollock Street Sewer
and 37 along the Jackson Street Sewer, Figures 7 and 8, respectively). Twelve
soil borings were deleted from the Pollock Street Sewer study area due to
proximity to sensitive refinery operations and field determination by GES
personnel that adequate definition of apparent NAPL occurrence had been

achieved by adjacent borings.

All drilling operations were completed by a Pennsylvania-licensed driller, B.L.
Myers Brothers, Inc. (B.L. Myers) of Glenmoore, Pennsylvania, under the
direct supervision of GES personnel. = The soil boring program was conducted
by utilizing a Mobile Dnll® 40-L auger drilling rig to advance six-inch outer
diameter hollow stem augers to a depth exceeding the bottom of the sewers, as

determined by the sewer cross sections, or to . auger refusal. Soil borings were
advanced through the unsaturated .zone and penetrated the water table. Soil .

cuttings were  screened with an OVM to obtain a vertical profile of soil quality
through the unsaturated zone. Split-spoon soil samples were collected
beginning at ten feet below grade to identify the depth of the local water table

and .at five-foot intervals thereafter. At the water table, a saturated soil sample

was collected for field head-space analysis (Section 3.1.3). GES personnel
recorded composition, color, texture, odor, and moisture content of all split-
spoon soil samples. Drilling logs were prepared detailing the lithology
encountered at each boring location and are attached in Appendices A and B.

Following the completion of the soil borings, the auger flights were partially
removed from the borings to a depth above the water table to allow the
infiltration of groundwater into the open void, while effectively preventing
the collapse of the boring sidewalls. Discrete groundwater samples were
obtained from the open soil borings for qualitative visual inspection and semi-
quantitative head-space analysis. A pre-cleaned bottom loading Teflon® bailer
was lowered to a depth of approximately one foot below the water-table
interface to collect each groundwater sample and insure interception of any
floating NAPIL layer. GES personnel visually inspected the groundwater
samples, recording the color and qualitative viscosity of any floating NAPL
layer, if present. The area of apparent NAPL occurrence was determined by
the location of soil borings which produced water samples with a floating
NAPL layer. At each boring, the drill cuttings were backfilled into the open
void following the acquisition of a groundwater sample.




.3.1.3 HEAD-SPACE ANALYSIS

Soil and groundwater samples collected during drilling activities were
retained in laboratory-issued, 125 milliliter (ml) glass jars. Samples were
placed in these containers to approximately two-thirds capacity with minimal
agitation. A piece of aluminum foil was then tightly wrapped over each jar
opening and the lid screwed on to create an adequate seal. The lid of each jar
was removed after allowing sufficient time for the equilibrium of the vapor
pressure within the jar. An OVM was then used to sample the vapors from the
head space of the jar. This was performed by inserting the OVM probe
through the aluminum foil seal to gquantify total organic compound
concentrations by means of photoionization. The OVM was calibrated daily
utilizing a known concentration of isobutylene calibration gas.  During the
head-space analyses, the OVM was allowed to purge after each sample and
return to ambient background readings prior to analyzing the next sample. In
addition, the OVM was calibrated daily to ensure data integrity throughout the
investigation. A clean, unused pair of nitrile sampling gloves was worn by
GES personnel during all sampling activities. Results of these head-space
analyses are summarized in Tables 1 and 2. :

3.1.4 MONITORING WELL INSTALLATION

Upon completion of the soil boring program, three groundwater monitoring
wells were installed along the trace of each sewer. These wells were
- designated as N-77, N-78, and N-79 along the Jackson Street Sewer and S-91, S-
92, and S-93 along the Pollock Street Sewer (Figures 7 and 8). Four of the wells
(N-77, N-78, 8-92, and S$-93) were installed at previous soil boring locations, and
two wells (N-79 and - S-91) were installed at undisturbed locations. The
placement of these monitoring wells .was based on the -need for additional data
points in the existing groundwater monitoring well network, apparent NAPL
occurrence in the area of each sewer, and  the need for potential aquifer
testing locations along the trace of each sewer.

All drilling operations were conducted by B.L. Myers, under the direct
supervision of GES personnel. Drilling was accomplished by advancing 8.5-
inch outer diameter hollow stem augers to a depth of 30 feet below grade.
During the drilling of N-77, N-78, S-92, and S-93, GES personnel routinely
screened soil cuttings with an OVM to determine the presence and relative
concentrations of VOCs. The installation of N-79 and S-91 in undisturbed
locations required GES personnel to collect split-spoon soil samples with
methodology consistent with the soil boring program (Section 3.1.2). When
the local groundwater table was intercepted, a saturated soil sample was
collected for ficld head-space analysis. @~ GES personnel recorded composition,
color, texture, odor, and moisture content of all split-spoon soil samples. Semi-
quantitative and qualitative soil and groundwater sampling was also conducted
with subsequent head-space analysis, as described in the previous sections.

Each monitoring well was constructed with appropriate lengths of Schedule 40
PVC screen (0.020-inch slot) and solid Schedule 40 PVC casing in the borehoie.
The screened interval was installed to ensure that the seasonal high
groundwater level would be intercepted. The annular ~space between the
borehole wall and the well screen was filled with a uniformiy-graded sand
filter pack to a depth two feet above the screened interval and capped with a
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two-foot bentonite seal. The bentonite seal acts to prevent the infiltration of
surface water into the well screen. Concrete slurry was added to the remaining
annular space to fill the borehole to surface grade. A locking well plug and
manhole were then fitted to each well to ensure data integrity. Details of well
construction are summarized on Table 3. Monitoring Well Drilling Logs are
provided in Appendix A and B.

3.1.5 MONITORING WELL DEVELOPMENT, SURVEYING, AND GAUGING

The development of each well was performed to dislodge and remove any
sediment and/or residual drill cuttings that may have accumulated or been
introduced to -the screened interval and gravel pack during well installations.
The development process is intended to enhance communication between the
monitoring well and the aquifer. If not removed, the presence of such
sediments could adversely influence the quality and recharge of groundwater
to the well. ‘

Well development was accomplished by surging and overpumping each well

3

utilizing -a surge block and a submersible pump. During the - pumping of each -

well, GES personnel recorded groundwater flow rates and pumping levels at
regular intervals in am effort to determine the approximate sustainable yield.
All recovered groundwater/NAPL ‘was containerized and disposed of via the
refinery wastewater treatment plant.

The elevation of each well, referenced to the top of the PVC casing, was
surveyed by GES personnel. Well elevations were surveyed relative to the
existing vertical control monuments located throughout the refinery. The
elevation of each well was measured to the nearest 0.01 foot. '

Subsequent to well development, liquid level data, including depth to water and
depth to NAPL, if present, were obtained from each newly-installed well
(Appendix C). These measurements were obtained using an optical interface
probe capable of distinguishing between water and NAPL levels to the nearest
0.01 foot.

3.1.6 BAILDOWN TESTING

NAPL baildown testing was performed on 11 selected NAPL-bearing wells
along each sewer to determine true NAPL thickness. The 11 wells tested
(Figures 7 and 8) included five wells along the Jackson Street Sewer (N-20, N-
22, N-23, N-25, and N-71) and six wells along the Pollock Street Sewer {§8-48, S-
53, §-62, S-63, S-65, and S-93).

Prior to testing, each well was gauged with an optical interface probe to
determine the apparent NAPL thickness. A top loading stainless steel bailer
was lowered into each well just beneath the water table, allowing the NAPL to
be skimmed off and removed. GES personnel gauged the recharge of NAPL to
the wells until stabilization in NAPL thickness occurred. Baildown test data for
each well 1is presented in Appendices D and E, All  recovered
groundwater/NAPL was containerized and disposed of via the refinery
wastewater treatment plant.

<




3.1.7 SLUG TESTING

Rising head slog testing was performed on 14 selected non NAPL-bearing wells
along each sewer to determine aquifer hydraulic coefficients (Figures 7 and
8). The siug tests were performed by gaunging water-level response following
the instantaneous removal of a volume of water from the well; the rate at
which the water level rises (rebounds) is controlled by the aquifer hydraulic
coefficients. The 14 wells tested included eight wells along the Jackson Street
Sewer (N-24, N-26, N-27, N-28, N-37, N-77, N-78, and N-79) and six wells along
the Pollock Street Sewer (S-45, S-46, S-48, 5-49, §5-92, and S$-91)

Prior to testing, each well was gauged with an optical interface probe to
determine the depth to static water. A pressure transducer, capable of sensing
changes in hydraulic head to the nearest 0.01 foot, was then deployed in each
well. The transducer was connected to an In-Situ Instruments, Inc., Hermit®
Model SE1000B programmable water level recording device (Hermit). A PVC
bailer was then placed into the well and a sufficient period of time.was allowed

for the water level to equilibrate. The test was initiated by manually
~ extracting the bailer and allowing the Hermit to record the full rebound of
water within the well The Hermit recorded changes in water level

continuously om a logarithmic schedule, initially every 0.2 second to a
maximum every minute. Each well was also manually gauged to determine
complete water-table rebound and stabilization. The slug testing data collected
from each well was reduced utilizing Geraghty & Miller's AQTESOLV™ Aquifer
Test Solver Version 1.1, calculating hydraulic conductivity . values by the
Bouwer and Rice Method. Slug testing data for each well is presented in
Appendices F and G. : S

3.1.8 PUMPING TEST

An eight-hour groundwater pumping test was completed at a selected well
along the trace of each sewer. The data collected during the tests were applied
to the calculation of aquifer parameters. These parameters can provide a
preliminary determination of the feasibility of groundwater/NAPL . recovery
in these areas. The wells selected for the pumping test, N-71 along the Jackson
Street Sewer and S5-93 along the Pollock Street Sewer, exhibited the greatest
accumulation of NAPL as determined by the baildown tests. To complete these
tests, a Grundfos® submersible pump was installed in each well. Recovered
groundwater was discharged to an above-ground, 7,100-gallon purge water
storage tank during the pumping test at N-71. Recovered groundwater was
discharged directly to the S-10 Sump and subsequently to the refinery
wastewater treatment system during the pumping test at S-93. A ball valve to
regulate flow and a totalizing flow-meter, which recorded both total gallons
pumped and the instantancous flow rate, were installed in the discharge line.
An explosion-proof NEPCCO Petropurge® product pump was also installed in
each well to capture any NAPL accumulating in the wells during the pumping
test. Recovered NAPL was containerized in 55-gallon steel drums. Monitoring
wells in the vicinity of the pumping wells were manually gauged on regular
intervals to record any water level changes related to pumping.

Well drawdowns and flow rates observed during the tests were also utilized to
calculate the specific capacity for each well. These specific capacities were




rFIT3a
Ci_"?_)s

then cross-referenced to tables presented in Driscoll's Groundwater And Wells
to obtain a maximum theoretical specific capacity for each well (based on zero
drawdown).  This maximum theoretical specific capacity was then multiplied
by 67% of the available drawdown in each well, resulting in a maximum
theoretical flow rate to achieve this pumping level. This represents the best-
case and most practical pumping conditions for each well, allowing ample
space within the wells for pumping equipment.

Pumping test data were also reduced utilizing the AQTESOLV™ software package
to derive aquifer coefficients (transmissivity and storativity) by the Cooper
and Jacob Method and the Hantush Method (Appendices H and I). The Cooper
and Jacob Method, which is intended for unconfined aquifer analysis,
incorporates Jacob's correction factor for reduction in saturated thickness
during pumping. The Hantush Method is used primarily for leaky or semi-
confined aquifer analysis. Both methods assume similar conditions (i.e.,
homogeneity, isotropy, uniform aquifer thickness, constant pumping rate,
fully penetrating pumping well, ete.) and are widely-accepted techniques for
pumping test data reduction. The purpose of reducing the pumping test data
by the two methods was to better determine the hydraulic characteristics of
‘the shallow aquifer (i.e., completely unconfined and unbounded, or leaky
semi-confined) by comparing the aquifer parameters derived by each method.

3.2 26th STREET SEWER INVESTIGATIVE METHODS

In addition to the scope of work submitted in the .workplan; GES installed and

developed a second recovery well (8-94) in this area. This effort was initiated

following inconclusive results from feasibility testing of well S-90. - Additional

work included an 8-hour pumping test on W-10, a four-foot diameter oil

recovery well installed in 1951 to a depth of 41.5 feet, situated adjacent to 26th

Street. The activities undertaken to complete the workplan and the additional
tasks related to 5-94 and W-10 are detailed in the following sections.

3.2.1 RECOVERY WELL INSTALLATION AND DEVELOPMENT

Two recovery wells, designated as S-90 and S-94, were installed adjacent to the
26th Street sewer (Figure 4). The purpose of these recovery wells was to
provide pumping locations with total depths and casing diameters large
enough to accommodate groundwater and NAPL extraction equipment.

Installation of S-90 was completed with. a Mobile Drill®, B-61 drilling rig,
operated by B.L. Myers. Drilling of the well was completed by advancing 14-
inch outside diameter, hollow-stem augers to a depth of 50 feet below grade.
The depth of the recovery well was based on the drilling logs of adjacent
monitoring welis, allowing ample space within the well for drawdown and
pumping equipment. During the installation of this well, drill cuttings were
collected, where possible, and scanned with an OVM for the present of volatile
organic vapors. GES personnel visually inspected the drill cuttings and
recorded the composition, color, texture, odor and moisture content. A drilling
log was prepared detailing the lithology encountered at S-90 and is attached in
Appendix I
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Following drilling activities, 5-90 was constructed with 35 feet of six-inch
diameter, galvanized, continuous wire wrap well screen, flush-joined to a 17-
foot section of ductile iron riser pipe. After installation of the well screen and
riser, a No. 2 sand gravel pack was installed around the well screen. The
gravel pack was installed from 50 feet below grade to approximately 13 feet
below grade, or 2 feet above the well screen. A one-foot thick bentonite seal
was then added on top of the gravel pack. The remaining borehole annulus
was grouted to grade with neat cement. The well was finally completed with a
locking, watertight gripper plug.

Initial efforts to develop $-90 entailed lowering a vacuum truck suction hose
into the well and evacuating all water and fine sediments. The well was
evacuated twice with the vacuum hose; after each evacuation, the well
recharged at a rate of approximately one-half gallon per minute.

Since well yield was lower than expected, a second atiempt was made to develop
the well by swabbing. This entailed using a drill rig to lower a I/2-inch
diameter pipe into the well. Attached to the end of the pipe were two rubber
flanges, set approximately 2 feet apart, which are the approximate diameter of
the inside of the well. The two rubber flanges were separated by a section of
perforated pipe. High pressure air was injected through the 1/2-inch
diameter pipe and directed out through the perforated pipe. The entire
swabbing tool could be raised and lowered to develop all screened intervals of
the well. After development, the well was evacvated with a sobmersible pump.
Initial withdraw from the well was approximately 0.2 gallons per minute.. The
swabbing and pumping efforts were . repeated four times. After the last
development effort, the well produced approximately 0.6 gallons per minute.

A third attempt was made to develop the well and increase well yield. During
this attempt, a modified swabbing method was used, which entailed lowering a
i/2-inch diameter pipe into the well, with similar rubber flanges as are
described above. For this method, however, the two flanges were separated by
a solid pipe which was fitted with water jets. To develop the well, pressurized
water was pumped through the 1/2-inch pipe and out through the water jets.

As with the previous development method, the entire tool could be raised and -

lowered and efforts could be concentrated to develop all intervals of the well.
After development, the well was evacuated with a submersible pump. Well
yield increased to one to two gallons per minute following this treatment.

Installation of S-94 was completed by a Pennsylvania licensed driller, Summit
Drilling Co., of Bridgewater, New Jersey. Drilling activities were initiated by
utilizing a Mobile Drill® B-59 drilling rig to advance five-inch outer diameter
hollow stem augers to a depth of 50 feet below grade to accommodate split-
spoon soil sampling at five-foot intervals. The depth of the recovery well was
based on the drilling logs of adjacent monitoring wells, providing sufficient
well depth for groundwater extraction equipment and drawdown during
pumping tests. GES personnel visually inspected all split-spoon samples and
recorded composition, color, texture, odor, and moisture content.  Split-spoon
soil samples were routinely screened with an OVM to determine the presence
and relative concentration of VOCs. The soil sample collected from the water-
table interface was retained for head-space analysis as defined in previous
sections (Section 3.1.3). A drilling log was prepared detailing the lithology
encountered at S-94 and is attached in Appendix JI.




Completion of the borehole was achieved with a Mobile Drill® B-80 drilling rig
utilizing the mud rotary method. This method involves recirculating drilling
fluids to remove drill cuttings from the borehole while advancing a rotating
drill bit through the substratum, Recirculation of drilling fluids also
effectively prevents the collapse of the borehole and reduces smearing of

clays and other fines which is inherent with auger drilling.  The drilling -

fluids, comprised of a water/Revert® mixture to enhance the extraction of drill
cuttings, were discharged to a settling pan equipped with baffles to allow
gravity separation of the cuttings. The cuitings were then containerized in
55-gallon steel drums for subsequent disposal.

Following mud rotary drilling, S-94 was constructed with 35 feet of 6-inch
diameter, galvanized, continuous wire wrap well screen, flush-joined to a 16-
foot section of ductile iron riser pipe. After installation of the well screen and
riser, a No. 2 sand gravel pack was installed around the well screen. The

-~
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gravel pack was installed from 50 feet below grade to approximately 13 feet -

below grade, or 2 feet above the well screen. A two-foot thick bentonite seal
was then added on top of the gravel pack. The remaining borehole .annulus
was grouted to grade with neat cement. The well was finally competed with a
locking, watertight gripper plug.

Development of S-94 was conducted immediately following drilling activities.
Chlorine pellets, added to the filter pack during well construction, were used to
break down the residual. filter cake deposited on the boring wall - during
development of S-94. Compressed air was injected into the well to air lift the
entire water column. The water column was allowed to fall back through -the
well, creating a surging effect. Occasional purging was conducted to clear the
well of sediments. AH purged water generated during the development of S-94
was retained in the settling pan and pumped into 55-gallon steel drums
pending disposal. The well yield was estimated to be between- five and eight
gpm.

The elevation of S5-90, referenced to the top of the PVC casing, was surveyed by
GES personnel. The elevation of S-90 was surveyed relative to the existing
vertical control monuments located throughout the refinery. The elevation of
S-90 was measured to the nearest. 0.01 foot. The elevation survey of S-94 has
not been completed at this time.

Subsequent to recovery well development, liquid level data, including depth to
water and depth to NAPL, if present, were obtained from each newly-instalied
well. These measurements were obtained using an optical interface probe
capable of distinguishing between water and NAPL levels to the nearest 0.01
foot.

3.2.2 SEWER CROSS-SECTION PREPARATION

Following the recovery well installations, the existing 26th Street Sewer cross-
section was updated to include scaled depths of the new wells and the most
recent liquid level gauging data (May 1993) from adjacent monitoring wells
(Figure 4). The cross-section also features the current interpretation of the
water table and areas of apparent NAPL occurrence configurations relative to
the sewer.
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3.2.3 PUMPING TESTS

Three separate groundwater pumping tests were completed at S5-90, S-94, and -

W-10. The pumping tests were eight hours in duration at S-94 and W-10, and 24
hours in duration at S-90. Each well was equipped with a Grundfos®
submersible pump. Recovered groundwater was discharged to an above-
ground, 7,100-gallon purge water storage tank.. A ball valve to regulate flow
and a totalizing flow meter, which recorded both total gallons pumped and the
instantaneous flow rate, were installed in the discharge line for each test
performed. The data collected during the tests were applied to the calculation
of aquifer parameters for preliminary determination of the feasibility of
groundwater/NAPL recovery in these areas.

Prior to starting each test, static depth-to-water measurements were collected
from a pre-designated monitoring well network. Wells 5-79, S-82, S-83, S5-84, S-
85, S-86, S$-87, S-88, and S-89 were gauged at regular intervals during the
pumping test at S-90. The groundwater pumping test at W-10 included gauging
data from S-75, S-80, S-81, S-82, and S$-83. Similarly, the groundwater pumping
test at S$-94 included gauging data from S-79, S-81, S-82, S-83, and S-84. The
gauged monitoring wells were used as distance-drawdown monitoring points
throughout the duration of the tests. A summary of drawdown versus time data
is included in Appendix L for each gauged monitoring well.

Pumping test data were also reduced utilizing the AQTESOLV™ software package
to derive aquifer coefficients (transmissivity and storativity) by the Cooper
and Jacob Method and the Hantush Method (Appendices H and I). The Cooper
and Jacob Method was used for the wunconfined aquifer analysis incorporating
Jacobs correction factor for reduction in saturated thickness.  The Hantush
Method was used for the leaky or semi-confined aquifer analysis. Both
methods assume similar conditions (i.e., homogeneity, isotropy, uniform
aquifer thickness, constant pumping rate, fully penetrating pumping well,
etc.) and are widely accepted techniques for pumping test data reduction. The
purpose of reducing the pumping test data by the two methods was to better
determine the hydraulic characteristics of the shallow aquifer (i.e.,
completely unconfined and unbounded, or leaky semi-confined) by comparing
the aquifer parameters derived by each method.
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4.0 INVESTIGATIVE FINDINGS/CONCLUSIONS
4.1 SITE GEOLOGY

Geologic maps for the general area indicate that the refinery is situated
approximately one mile southeast of the Fall Line, a physiographic feature
which manifests the contact between the crystalline basement rocks of the
Piedmont Province to the northwest and the unconsolidated formations of the
Atlantic Coastal Plain Province to the southeast. The competent basement rock,
composed of mica schists and gneisses of the Wissahickon Formation, provided
the surface on which the much younger unconsolidated deposits of the Coastal
Plain were deposited.

A review of Groundwater In The Coastal Plain Of Penngylvania, prepared by
the Pennsylvania Geologic Survey (1961), reveals that the unconsolidated
deposits of the Coastal Plain in the study area are stratigraphically broken
down into four formations. The oldest deposits overlying the crystalline
basement rocks belong to the Raritan Formation. The Raritan Formation
represents three episodes of sedimentation related to sea level {luctuation,
resulting in cyclic, alternating deposits of sand and clay.  These deposits
accumulated to great thicknesses to the east and wedge out to the west with
increasing age toward the Fall Line. Overlying the Raritan is the Magothy
Formation. It is closely related to the Raritan Formation since it is composed of
sands and clays, but is a separate lithologic unit owing to its unigue
sedimentary environment and inclusion of plant remains.

The youngest deposits consist of the Cape May Formation and Recent alluvium.
The Cape May Formation is composed of sands and gravels deposited as glacial
outwash by the Delaware River and completely buries the older sediments of
the Magothy and Raritan Formations. Alluvium of Recent age, consisting of
fine sands, silts, and clays, was deposited over the Cape May Formation by the
meandering of the Delaware and Schuylkill Rivers. The alluviom is reported
to be thickest near the confluence of the Schuyikill and Delaware Rivers.

4.2 JACKSON STREET SEWER AND POLLOCK STREET SEWER FINDINGS

4.2.1 FIELD RECONNAISSANCE AND SEWER CROSS-SECTION PREPARATION

Construction blueprints reveal that the Jackson Street Sewer and Pollock
Street Sewer intersect the 26th Street Sewer (known as the Lower Schuylkill
East Side Intercepting Sewer) immediately inside refinery property, prior to
their discharge at the Schuylkill River. Intercepting chambers are located at
the sewer intersections to direct the combined wastewater flow from the
Jackson Street Sewer and Pollock Street Sewer to the intercepting sewer.
Essentially, these intercepting chambers prevent wastewater flow from the
City to the river under normal operating conditions. During significant storm
water runoff events, the intercepting chambers will allow the passage of
combined flow through the Jackson and Pollock Street Sewers with discharge
at the Schuylkill River.
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JACKSON STREET SEWER

Construction blueprints acquired for the Jackson Street Sewer, dated between
1903 and 1917, indicate that it is a circular brick sewer, 6.5 feet in diameter
where it first enters refinery property and increases to 7.5 feet in .diameter
where it outfalls to the Schuylkill River (Figure 5). The sewer has a grade of
0.0028 foot/foot for the entire run of 4,180 feet across the refinery, accounting
for approximately 12 feet of vertical declivity from the eastern border of the
refinery to the Schuylkill River.

GES personnel located five manholes along the Jackson Street Sewer. Thirteen
additional manholes are believed to exist as indicated on the construction
blueprints, but are apparently inaccessible due to the demolition of refinery
structures in the North Yard in the early 1980s. Three of the five manholes
are currently outfitted with venting apparatus and/or blowers and could only
be partially accessed. For this reason, OVM' data were collected from MH-1
(intercepting chamber) and MH-4 omnly. In each manhole, VOCs were non-
detectable.

The outfall of the Jackson Street Sewer was also inspected during field
reconnaissance activities. The appearance of the outfall facade confirmed the
circular brick construction noted on the blueprints. Booms were in place
between the outfall and the river. An oil skimmer was deployed between the
sewer outfall and the booms to recover intermittent NAPL from the surface.

The completed sewer cross-sectional profile was studied to evaluate
interception points of the sewer main and the water table, and the most likely
areas of NAPL infiltration into the sewer. The cross section constructed for
the Jackson Street Sewer (Figure 5) utilizing the December 1992 liquid level
data confirms that the lower half of the sewer intercepts the water table and
three localized areas of apparent NAPL occurrence centered around N-20, N-
23, and N-71. There are no apparent water-table elevation anomalies or
depressions indicative of leaks or structural failures in the sewer.

POLLOCK STREET SEWER

Construction blueprints acquired for the Pollock Street Sewer indicate that it is
a rectangular concrete structure twelve feet in width and eight feet in height.
The construction date of the Pollock Street Sewer could not be determined. The
sewer has a grade of 0.0005 foot/foot for the entire run of 2,880 feet across the
refinery accounting for approximately 1.5 feet of vertical declivity from the
eastern border of the refinery to the Schuyikill River.

Ten of 11 manholes indicated on the blueprints were located by GES personnel
along the Pollock Street Sewer. The OVM data collected during the manhole
inspection reported VOC concentrations of 22 ppm, 23 ppm, and 16.7 ppm in
MH-3, MH-4, and MH-3, respectively, in the ecastern portion of the sewer in the
tank farm. All other OVM data ranged between 0.7 ppm and 8 ppm. Sheens
were reported on the water within the sewer at MH-8 and MH-9.  Tidal
influence on the sewer was visually confirmed by a flow reversal (eastward
toward 26th Street) as far east as MH-7. The tidal study conducted by GES in
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December 1992 confirmed that monitoring wells in the vicinity of the Pollock
Street Sewer outfall were also tidally-influenced.

The outfall of the Pollock Street Sewer was also inspected during field
reconnaissance activities.  The rectangular concrete construction noted on the
= blueprints was obscured by corrugated steel portions of the South Yard

' bulkhead at the sewer outfall. Booms were in place between the outfall and the
river, mounted on tracks which allow vertical movement with changing tides.
According to refinery personnel, water is allowed to discharge through the
boom and weir system. An oil skimmer was deployed between the booms and
the sewer outfall to recover intermittent free-phase oil from the surface.

] The cross-section constructed for the Pollock Street Sewer (Figure 6)
incorporating the December 1992 liquid level data confirms that the lower half
‘of the sewer intercepts the water table amd two separate apparent NAPL
plumes (Figure 3). One apparent NAPL plume, approximately 1,360 feet in
length, is located between S-62 and S-48. The second apparent NAPL plume, of
lesser areal extent, is located between the South Yard bulkhead and S-63. The
sewer segment east of MH-3 is situated above the water table, which dips to the

{ east beneath the sewer. There are no apparent water-table elevation
' anomalies or depressions indicative of leaks or structural failures in the
sewer.

4.2.2 SOIL BORING PROGRAM FINDINGS

. The soil boring program included a total of 70 completed soil borings,
including 33 along the Pollock Street Sewer and 37 along the Jackson Street
Sewer. Soil boring depths varied slightly along the Jackson and Pollock Street
Sewers, but were generally on the order of 22 feet and 27 feet, respectively.
Completed soil boring locations are presented on Figures 7 and 8.

The findings of the soil boring program indicate that, in both study areas, the
subsurface lithology is highly variable. Encountered sediments consist of
gravels, sands, silts, and clays. A layer of fill was initially encountered at most
drilling lIocations. Most sands and gravels encountered were poorly-sorted and
contained a significant portion of finer grained matrix material.  Competent
bedrock was not encountered in any soil boring. Clays encountered during
drilling activities were rarely more than a few feet in thickness and
discontinuous.  Lithologic cross sections were prepared for each sewer based
on drill log data from selected borings (immediately adjacent to each sewer and
within a known area of apparent NAPL occurrence) [Figures 9 and 10]. The
cross-sections suggest that the geology adjacent to each sewer comprises
Recent alluvium and/or the Cape May Formation.

Depths to the water table observed during drilling activities along the Jackson
and Pollock Street Sewers ranged between approximately 8 to 16 feet and 10 to
17 feet below grade, respectively. The shallow aquifer beneath the site exists
in the unconsolidated sediments under unconfined (water table) conditions.
In unconsolidated sediments, groundwater flow 1is primarily through open
voids and pore spaces within the sediments.

Upon completion of the soil boring program, the areas of apparent NAPL
occurrence interpretations were updated utilizing the qualitative data from
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borings where water sampling was possible and the most recent liquid level
data (May 1993). The results for both sewers reveal areas of apparent NAPL
occurrences of larger areal extent when compared to the previous plume
configurations based on the December 1992 gauging data. The May 1993
gauging data was utilized to update the sewer cross sections of the Jackson
Street Sewer and Pollock Street Sewer, as depicted on Figures 11 and 12,
respectively.

Figure 7 - illustrates the current interpretation of the areas of apparent NAPL
occurrence along the Jackson Street Sewer. The area extends approximately
1,440 feet along the sewer and up to 510 feet north and 440 feet south of the
sewer. Two separate areas of apparent NAPL occurrence of lesser areal extent
are also apparent, one localized around SB-1 near the ecastern boundary of the
North Yard, and a second located at the southwest portion of the Land

-Treatment Unit and north side of the railroad tracks.

Figure 8 presents the current interpretation of the areas of apparent NAPL
occurrence along the Pollock Street Sewer. This figure illustrates a single
area extending approximately 2,140 feet alomg  the sewer and up to 3560 feet
north and 670 feet south of the sewer.

4.2.3 HEAD-SPACE ANALYSIS FINDINGS

The findings of the head-space analyses on soil and water samples confirmed

-the presence of VOCs in all samples collected. In both study areas, head-space

results for soils and water generally appeared to be greater 'in magnitude
nearest each sewer. Samples -from the area around the  South Yard Bulkhead
reported ' consistently high head-space results, ranging from 1,154 ppm to
3,444 ppm for seoils, and 1,180 ppm to 2,984 ppm for water samples. No clear
correlation between the NAPL appearance and the head-space results could be
determined.

424 BAILDOWN TESTING FINDINGS

The findings of the baildown testing were varied at the Jackson Street Sewer
and Pollock Street Sewer, owing to the diversity observed in NAPL viscosity in

" the selected monitoring wells. Generally, NAPL that was reported to be highly

viscous effectively coated the optical prism of the interface probe, and the
determination of the NAPL/water interface was often ambiguous. NAPL that
was reported to be less viscous typically allowed accurate gauging and data
collection.

The data collected during baildown testing along the Jackson Street Sewer is
presented in Table 4 and can be summarized as follows:

« N-22 and N-23 were reported to contain black, highly viscous NAPL with
pre-test apparent NAPL thicknesses of 0.01 and 2.82 feet, respectively.
NAPL thickness in N-23 is suspect, since bailing each of these wells
produced mostly water. Gauging could not be accurately completed, but
minimal amounts of NAPL were visually confirmed in each of these
wells,
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*+ N-20 reported a pre-test apparent NAPL thickness of 0.01 feet and did
not recharge any measurable NAPL. Bailing this well produced mostly
water, but minimal amounts of NAPL were visually confirmed.

« N-71 and N-25 reported pre-test apparent NAPL thicknesses of [.51 and
0.89 feet, respectively, with less viscous dark amber NAPL. Subsequent
to bailing and stabilization, these wells recharged 0.67 and 0.63 feet of
NAPL, respectively.

The data collected during baildown testing along the Pollock Street Sewer is
presented in Table 5 and can be summarized as follows:

+ S-48 was reported to contain black, viscous NAPL with a sewage odor and
a pre-test thickness of 0.04 feet. Following baildown and water table
stabilization, no NAPL recharge occurred and true NAPL thickness was
determined to be minimal.

+ Low-viscosity dark amber NAPL was reported in S§-93, S-53, and S-63

. with pre-test thicknesses of - 1.08, 3.32, and 1.27 {feet, respectively.
Subsequent to bailing and stabilization, these wells revealed true NAPL
thicknesses of 1.11, 1.09, and 0.62 feet, respectively.

+ S-65 and S-62 reporied pre-test NAPL thicknesses of 0.24 and 1.02 feet,
respectively. Fluids recovered from bailing these wells were almost
entircly NAPL. Subsequent to bailing, NAPL recharge was not apparent
and water levels failed to stabilize. Validity of this data is suspect, since
these wells have been documented to experience water level variation
in concert with tidal fluctuations.

Baildown test results for. Jackson Street Sewer and Pol.l-ock Street Sewer have
been graphically depicted and are included in Appendix D and E, respectively.

4.2.5 SLUG TESTING FINDINGS

Hydraulic conductivity values for the 14 tested wells were reduced from the
slug testing data with the AQTESOLV™ software package. The resulting
hydraulic conductivity values for the wells tested in the area of the Jackson
Street Sewer range from 9.37 x 10-3 cm/sec at N-78 to 1.08 x 10-2 cm/sec at N-
77, and average 2.07 x 10-3 cm/sec for six of the eight wells tested (Table 6).
Anomalous data collected at wells N-26 and N-27 were not included in the
average. The high conductivity calculated for N-77 was retained for the
average; this is a reasomable value since the water table is shallow at N-77 and
exists in sandy fill material.

The hydraulic conductivity values calculated for the wells tested in the area of
the Pollock Street Sewer range from 7.80 x 10-3 cm/sec at S-92 to 1.51 x 10-4
cm/sec at S-48, and average 1.68 x 10-4 cm/sec for five of the six wells tested
(Table 7). Anomalous data were collected at S-46 and were not included in the
average.
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Hydraulic conductivity values derived for aquifers in the vicinity of both
sewers appear to be representative of the lithology at each testing location.
Based on tables referenced in Driscoll's Groundwater And _Wells, typical

hydraulic conductivity values range from 10-9 to 104 cm/sec for sandy silts
and clayey sands.

It should be noted that slug testing does have potential sources of error and/or
anomaly. The test results may be biased by wellbore storage and filter pack
problems. The slug test affects only a small portion of the aquifer, and the test
results can be only applied to the area immediately around the tested well. The
average hydraulic conductivity values given above are for comparative
purposes only, and are not intended for estimating large-scale aquifer
performance.

4.2.6 PUMPING TEST FINDINGS

Review of the gauging data collected during the eight-hour groundwater
pumping tests completed at N-71 and S-93 reveals that drawdown was not:
observed at any monitoring well gauged during either test. The results of the
pumping test at the Jackson Street Sewer conducted on N-71 can be
summarized as follows:

* 2,586 gallons of groundwater and 12 gallons of NAPL were recovered.

* Constant flow was maintained at 5 gpm, resulting. in 2.62 feet of
drawdown in the well. The flow rate was stepped to 6 gpm after 120
minutes of pumping for the remainder of the test, resulting in' an
additional 0.56 feet of drawdown. :

= The resulting specific capacity was 1.87 gpm per foot of drawdown -

*» High tide occurred during the test which may have caused rising water
levels in nearby monitoring wells.

The results of the pumping test conducted on S-93 can be. summarized as
follows:

* 1,473 gallons of groundwater and 30 gallons of NAPL were recovered.

*» A flow rate of 3 gpm was maintained throughout the test, resuiting in
1.6 feet of drawdown in the well.

» The resulting specific capacity was 1.92 gpm per foot of drawdown.

» High tide occurred during the test which may have caused rising water.
levels in nearby monitoring wells.

Based on these data, maximum theoretical flow rates were estimated to be 14
egpm and 26 gpm for S-93 and N-71, respectively, at a pumping level equal to
67% of the maximum ailowable drawdown in each well. It should be noted that
as aquifer dewatering takes place during a pumping test, the area of well
screen exposed to the saturated formation decreases, resulting in convergent
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flow to the well and loss of hydraulic head. Head losses will create increased
drawdowns and, in turn, will be manifested by decreasing specific capacities.
7 The theoretical calculated estimates given above should therefore be
considered optimistic.

- An accurate estimate of the radius of pumping influence could not be
' determined for either test due to the lack of distance drawdown data. The
information gathered during these tests are not sufficient to estimate distance
drawdown relationships. These calculations cannot be completed due mainly
to the inconsistent (fluctuating) water levels in wmonitoring wells and the
minimal groundwater withdrawal rates observed during both pumping tests.

Tables 8 and 9 summarize two sets of transmissivity and storativity values
derived for S-93 and N-71 with the AQTESOLV™ software package using the
Cooper and Jacob Method, and the Hantush Method (Section 3.1.8). Each
method produced similar transmissivity and storativity values for the
individual wells.

The low transmissivity values, calculated using both methods, ranged from 1.49.
cmZ/sec at N-71 to 3.85 cmZ/sec at S-93. These values suggest that groundwater
cannot move through the formations well. The storativity - values, ranging
from 2.80 x 103 at N-71 to 8.55 x 102 at S-93, suggest limited available water to
be withdrawn by pumping. According to Driscoll's Groundwater And - Wells.
storativity values generaily range from 0.01 to 0.30 in- unconfined aquifers

and from 10-9 to 10-3 in confined aquifers.
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4.3 26th STREET SEWER INVESTIGATIVE FINDINGS

4.3.1 RECOVERY WELL INSTALLATION

During the drilling of S-90 and S-94, the lithology was reported as layered
sands, gravels, and clays encountered to a depth of approximately 40 feet below
grade. Clay was encountered in both wells at 40 to 50 feet below grade.
Competent bedrock was not encountered during the installation of S-90 or S-94.
The depth to the water table during the drilling of S-90 and S$-94 was
approximately 17 feet below grade. Drilling logs for S-90 and 8-94 are
presented in Appendix J.

Head-space analysis conducted on the soil sample collected from S-94 indicated
a VOC concentration of 508 ppm.

4.3.2 SEWER CROSS SECTION

The updated 26th Street Sewer cross section (Figure 4) reveals a slight water-
table depression apparent where the 26th Street Sewer and the Pollock Street
Sewer intersect. This water-table depression has been identified in previous
investigations of the area, and may be the result of a large .volume of more
permeable backfill at the intersection of the two sewers. The apparent NAPL
plume configuration relative to the 26th Street Sewer appears to have
remained unchanged over the past five years.

4,.3.3 PUMPING TEST FINDINGS

Review of the gauging data collected during the 24-hour and the eight-hour
groundwater pumping tests completed at S-90 and $-94, respectively, reveals
that drawdown was not observed at amy monitoring well gauged during either
test. The eight-hour pumping test conducted on W-10 affected drawdown on
only one monitoring well (S5-81).

The results of the pumping test conducted on S-90 can be summarized as
follows:

+ A total 6f 976 gallons of groundwater was recovered during the
pumping test. No NAPL was recovered.

» S-90 has a sustainable yield of approximately 0.60 gpm, with a drawdown
of approximately 15 feet.

» NAPL was not detected in S-90 at any time during the pumping test.

« Liquid tevels fluctuated in the monitoring well network gauged during
the pumping test.
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The results of the pumping test conducted on S-94 can be summarized as
follows:

= A total of 738 gallons of groundwater was recovered during the
pumping test. No NAPIL was recovered.

*+ 5-94 has a sustainable yield of approximately 1.0 gpm, with a drawdown
of approximately 15 feet. '

« NAPL was not detected in S-90 at any time during the pumping test.

e Liquid levels fluctuated in the monitoring well network gauged during
the pumping test.

The results of the pumping test conducted on W-10 can be summarized as
follows:

+ A total of 5,329 galloné of groundwater was recovered during the
pumping test. No NAPL was recovered. :

+ W-10 has a sustainable yield of approximately 10 gpm, with a drawdown
of approximately three feet. Following four hours of pumping, the flow
rate was stepped to 13 gpm for the remainder of the test, creating onc
additional foot of drawdown.

» NAPL was not detected in W-10 at any time during the pumping test.

L » Liquid levels fluctuated in the monitoring well network gauged during
the pumping test.

e A drawdown of 0.62 feet 'was recorded at S-81.

” An accurate estimate of the radius of pumping influence could not be
determined for any of these tests due to the lack of distance-drawdown data.
Due to the minimal separation -of $-81 and W-10 (four feet), a comparatively
small volume of undisturbed aquifer material is expected to exist between the
two wells, and is insufficient to determine characteristics of the aquifer. The
information gathered during these tests are not sufficient to estimate distance-
drawdown relationships.  These calculations cannot be completed due mainly
to the inconsistent (fluctuating) water levels in monitoring wells and the
minimal groundwater withdrawal rates observed during both pumping tests.

Table 10 summarizes two sets of transmissivity and storativity values derived
for S-90, $-94, and W-10 with the AQTESOLV™ software package using Cooper
and Jacob Method, and the Hantush Method (Section 3.2.3). A comparison of
the transmissivity reported for each well reveals similar values for 5-90 and S-
Q4. The transmissivity values, calculated using both methods, ranged from 5.60
x 1072 cm2/sec (521 ft2/day) at S-90 to 1.99 cmZ/sec (18,507 ft2/day) at W-10.
These values suggest that groundwater cannot move through the formations
well. A comparison of the storativity reported for each well reveals similar
values, ranging from 0.0562 at S-90 to 0.140 at W-10. According to Driscoll's
Groundwater And Wells. storativity values generally range from 0.01 to 0.30 in

unconfined aquifers and from 10-3 to 10-3 in confined aquifers.
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5.0 SUMMARY

5.1 JACKSON STREET SEWER AND POLLOCK STREET SEWER SUMMARY

« The cross-section constructed for the Jackson Street Sewer utilizing the
December 1992 and May 1993 liquid level data confirms that the lower
half of the sewer fully intercepts the water table and apparent NAPL
plumes. There are no apparent water-table elevation anomalies
indicative of leaks or structural failures in the sewer.

« The cross-section constructed for the Pollock Street Sewer
incorporating the December 1992 and May 1993 liquid level data
confirms that the lower half of the the sewer is partially intercepted by
the water table and apparent NAPL plumes. The sewer segment east of
MH-3 is situated above the water table, which dips to the east beneath
the sewer. There are no apparent water-table elevation anomalies
indicative of leaks or structural failures in the sewer. :

» The findings of the soil boring program - indicate that, in both study
areas, the lithology is highly variable and consists of gravels, sands,
silts, and clays. Most sands and gravels encountered were poorly sorted
and contained a significant portion of finer grained matrix material.
Competent bedrock was not encountered in any soil boring.

+ Upon completion of the soil boring program along Jackson Street Sewer,
NAPL was observed in 31 of the 37 soil borings and appears to be
localized within three discrete areas. The primary area extends
approximately 1,440 feet along the sewer and up to 510 feet morth and
440 feet south of the sewer. Two separate areas of apparent NAPL
occurrence of lesser areal extent are also evident, one at SB-1 near the
eastern boundary of the North Yard and a second located at the
southwest portion of the Land Treatment Unit north of the railroad
tracks. - NAPL characterization (color, odor, and qualitative viscosity)
varied widely within each area of apparent NAPL occurrence. Along
Pollock Street Sewer, apparent NAPL was observed in 30 of the 33 soil
boring completed during the soil boring program. The area that had
visual impact of apparent NAPL, as indicated by the soil boring
program, extends approximately 2,140 feet along the sewer and up to 560
feet north and 670 feet south of the sewer. NAPL characterization (odor,
color, and qualitative viscosity) varies widely within this area.

* During baildown testing along the Jackson Street Sewer, N-71 and N-25
reported true NAPL thicknesses of 0.67 feet (44% of apparent NAPL
thickness) and 0.63 feet (71% of apparent NAPL thickness),
respectively., N-22, N-23, and N-20 reported minimal amounts of NAPL
by viswal confirmation.
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During baildown testing along the Pollock Street Sewer, S$-93, S-53, and
S-63 reported true NAPL thicknesses of 1.11, 1.09, and 0.62 feet,
respectively. §-48 reported minimal amounts of NAPL by visual
confirmation.  The wvalidity of the data collected at S-65 and S-62 is
suspect, since these wells have been documented to experience water
level variation in concert with tidal fluctuations.

Hydraulic conductivity values as derived from the slug-tested wells in
the area of the Jackson Street Sewer range from 9.37 x 10-3 cm/sec at N-
78 to 1.08 x 10-2 cm/sec at N-77, and average 2.07 x 10-3 cm/sec.

Hydraulic conductivity values as derived from the slug-tested wells in
the area of the Pollock Street Sewer range from 7.80 x 10-3 cm/sec at S-
92 to 1.51 x 10-4 cm/fsec at $-48, and average 1.68 x 10-4 cm/sec.

Hydraulic conductivity values derived for both sewers appear to be
representative of the saturated zone lithology at each testing location.

Two sets of transmissivity and storativity values were derived for S$-93
and N-71 by the Cooper and Jacob Method and the Hantash Method. Each
set of values compares closely for each respective well. :

The calculated transmissivity values, ranging from 1.49 cm2/sec at N-71

to 3.85 cmZ/sec at S-93, suggest that groundwater cannot move through
the formations well.

The storativity values, ranging from 2.80 x 10-3 at N-71 to 8.55 x 102 at
$-93, suggest available water to be withdrawn by pumping may be
limited.  These storativity values fall within the range of values that
may be interpreted as being representative of either semi-confined or
unconfined aquifer conditions.

The variability in lithologic grain size and sorting documented in both
study areas during drilling activities may account for the low storativity
values. Unconfined aquifer conditions are expected due to the
unconsolidated sediments composing the aquifer material, the
depositional history of the unconsolidated aquifer materials, and the
proximity of the study areas to the Delaware and Schuylkill Rivers.

The hydrologic influence of localized clay and silt lenses may be

manifested by the small areal extent of pumping influence observed
during the pumping tests on N-71 and S-93.
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5.2 26TH STREET SEWER SUMMARY

-

A slight water-table depression is apparent where the 26th Street Sewer
and the Pollock Street Sewer intersect. This water-table depression has

"been identified in previous investigations of the area, and may be the

result of a large volume of more permeable backfill at the intersection
of the two sewers. The apparent NAPL plume configuration relative to
the 26th Street Sewer has remained unchanged over the past five years.

An accurate estimate of the radius of pumping influence could not be
determined for any ifest due to the lack of distance-drawdown data.
These calculations cannot be completed due mainly te the inconsistent
(fluctuating) water levels in monitoring wells and the minimal
groundwater withdrawal rates observed during the pumping tests.

S-90 has a sustainable yield of approximately 0.60 gpm, with. a drawdown
of approximately 15 feet.

5-94 has a sustainable yield of approximately 1.0 gpm, with a drawdown
of approximately 15 feet.

W-10 has a sustainable yield of approximately 10 gpm, with a drawdown
of approximately three feet. Following four hours of pumping, the flow
rate was stepped to 13 gpm for the remainder of the test, creating one
additional foot of drawdown.

Two sets of transmissivity and storativity values were derived for $-90,
S-94, and W-10 by the Cooper and Jacob Method and the Hantush Method.

The calculated transmissivity values, ranging from 7.76 x 10-2 cm?2/sec

(521 ft2/day) at S-94 to 1.99 cm?Z/sec (18,507 ftzlday) at W-10, suggest
that groundwater cannot move through the formations easily.

Storativity coefficients reported for S$-90, §5-94, and W-10 range from
0.0764 at S-90 to 0.140 at W-10. These storativity values are indicative of
unconfined conditions. Unconfined aquifer conditions are expected due
to the unconsolidated sediments composing the aquifer material, the
depositional history of the unconsolidated aquifer materials, and the
proximity of the study areas to the Delaware and Schuylkill Rivers.

The hydrologic influence of localized clay and silt lenses may be

manifested by the small areal extent of pumping influence observed
during the pumping tests on N-71 and S-93.
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- TABLE 1
SOIL BORING DATA SHEET
w JACKSON STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
§ SOIL WATER MAXIMUM
BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
- NUMBER (ppm) {(ppm} (feet) APPEARANCE COMMENTS
SB-1 248 411 20 /| Dark Amber NAPL
SB-2 6 3 20 No NAPL
[ SB-3 12 NA 20 Boring collapsed
No water
SB-4 882 1,288 20 Dark Amber to
Nearly Black NAPL
SB-5 1,408 1,421 20 “Thin Clear Layer
with Sheen
SB-6 569 1,275 - .20 Dark Amber NAPL |First boring of SB-6
i ‘ _ collapsed to 12 feet
SB-7 18 1,068 20, . Clear Fluid Strong odors
SB-8 750 703 20 . Dark Amber NAPL
SB-9 46 887 20 . | Dark Amber NAPL
) SB-10 755 1,070 ! 20 | Dark Brown NAPL Auger refusal .
at 20 feet
) SB-11 1,383 1,174 20 Dark Brown NAPL
----- ; SB-12 74 NA NA Baring collapsed
No water
SB-13 1,396 1,346 20 Thin Light Amber-
NAPL




TABLE 1

SOIL BORING DATA SHEET
JACKSON STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

o
[
<

SOIL WATER MAXIMUM
BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
NUMBER {ppm) {(ppm) {feet) APPEARANCE - COMMENTS
$B-14 231 403 16 Dark Amber NAPL
$B-15 106 1,218 20 Dark Brown NAPL
SB-16 1,460 1,121 20 Dark Brown NAPL
S$B-17 1,048 903 20 Dark Brown 1o
Amber NAPL
SB-18 469 269 20 Brown NAPL
SB-19 1,256 1,930 20 Dark Amber NAPL
SB-20 1,057 777 20 Dark Brown NAPL Strong odors
SB-21 3,558 1,590 30 Dark Amber NAPL
SB-22 368 892 30 Dark Amber NAPL
SB-23 1,525 764 30 Black NAPL
SB-24 1,374 953 25 Black NAPL
S$B-25 189 256 20 Clear Floating Layer Strong odors
SB-26 428 189 20 Clear Layer Auger resistance

with Sheen

at 18 feet




TABLE 1

SOIL BORING DATA SHEET
JACKSON STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

: SOIL WATER MAXIMUM
BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
NUMBER {(ppm) (ppm) ' (feet) APPEARANCE COMMENTES
SB-27 252 272 20 Clear Floating Layer Strong Odors
with Light Sheen
$B-28 2,404 1,240 20 Dark Brown NAPL
SB-29 887 957 20 Dark Brown NAPL
SB-30 1,066 421 21 Black NAPL
SB-31 798 201 29 No NAPL
SB-32 697 330 20 Clear Fluid
$B-33 252 2,000+ 20 Clear Floating Layer
SB-34 634 ' 417 25 Dark Brown NAPL
SB-35 738 679 25 Black NAPL
SB-36 1,293 753 25 Black NAPL
SB-37 1,034 532 25 Trace Yellow NAPL
N-77 275 241 30 No NAPL
Note
* All NAPLS are floating light non-aqueous phase liquids
* Headspace measurements in ppm refer to OVM deflection units of [sobutylene calibration gas
* NA = Data not available




TABLE 2

SOIL BORING DATA SHEET
POLLOCK STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

)
(]

SOIL WATER MAXIMUM
BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
NUMBER {ppm) (ppm) (feet) APPEARANCE COMMENTS
SB-1 1,648 1,492 25 Light Brown NAPL | Turpentine odor
SB-2 813 1,102 290 Dark Brown NAPL
SB-3 707 860 20 Auger rtefusal
at 20 feet
SB-4 1,124 1,217 25 Amber NAPL
SB-5 419 669 23 Black NAPL Auger refusal
_at 23 feet
. Deleted due to
SB-6 NA NA NA adequate plume
defiuitil()n
SB-7 5417 813 25 Biack NAPL
Deleted due to
5B-8 NA NA NA Refinery safety
concerns
Deleted due to
SB-¢ NA NA NA Refinery safety
COoncerns
S$B-10 3,286 1,310 25 Dark Brown NAPL
Deleted due to
SB-11 NA NA NA adequate plume
definition
SB-12 719 1,147 25 Black NAPL
Deleted due 1o
SB-13 NA NA NA adequate plume

definition
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TABLE 2 (cont.)
SOIL BORING DATA SHEET
POLLOCK STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
SOIL WATER MAXIMUM
BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
NUMBER (ppm) “{(ppm)} ' (feet) APPEARANCE COMMENTS
SB-14 2,460 1,213 25 Black NAPL
Deleted due to
SB-15 NA NA NA adequate plume
definition
Deleted due to
SB-16 NA NA NA adequate plume
definition
SB-17 524 608 25 NAPL Adhered
to Glass Jar
SB-18 919 689 20 Amber NAPL
SB-19 668 1,019 25 Black NAPL
SB-20 224 585 25 Black NAPL
Bilack
SB-21 552 834 25 NAPL with Brown
Froth
$B-22 51 563 20 Yellowish - Brown Auger refusal
NAPL at 20 feet
' SB-23 1,094 935 25 Slight NAPL
Layer
SB-24 2,220 2,094 20 Black NAPL
Deleted due to
SB-25 NA NA NA adequate plume
definition
SB-26 501 NA 16 No water




GEST/
TABLE 2 (cont.)
SOIL BORING DATA SHEET
POLLOCK STREET SEWER
' SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
| SOIL WATER MAXIMUM
' BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
- _ NUMBER {(ppm) (ppm) (feet) APPEARANCE COMMENTS
SB-27 1,724 1,096 25 Dark Brown NAPL
SB-28 8§47 430 20 Trace Amber NAPL
SB-29 977 865 20 Trace Amber NAPL
SB-30 NA NA NA . NA Deleted due to
R atilties
SB-31 119 296 20 - No apparent NAPL Strong odors
$B-32 901 570 25 Black NAPL
SB-33 370 5332 25 Black NAPL
SB-34 34 NA 25 No water
) Collapsed to 15 feet
SB-35 574 608 25 Black NAPL
with Brown
Layers
SB-36 3,444 2,934 20 NAPL with
Yellow Hue
Deleted due to
$B-37 NA NA NA adequate plume
definition
1 SB-38 2,426 2,800 20 Brown NAPL With
Yellow Hue




o TABLE 2 {cont.)

SOIL BORING DATA SHEET
POLLOCK STREET SEWER
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
SOIL WATER MAXIMUM
BORING HEADSPACE | HEADSPACE | DEPTH OF BORING NAPL
NUMBER (ppm) {ppm) (feet) APPEARANCE COMMENTS
Deleted due to
SB-39 NA NA NA adequate plume
- definition
SB-40 1,754 1,180 20 Black NAPL
SB-41 249 797 25 Black NAPL
SB-42 1,745 NA 22 Dark Amber NAPL No water -
S5B-43 89 1,581 : 20 Dark Brown NAPL
SB-44 303 62 30 No NAPL
Deleted due to
SB-45 NA NA NA adequate plume
definition
MW-91 948 NA : 25 Auger resistance
L ; ) : at 23 feet

5 Note
* AN NAPLS are floating light non-aqueous phase liquids

* Headspace measurements in ppm refer to OVM deflection units of Isobutylene calibration gas
¥ NA = Data not available

| PRR———
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TABLE 4

JACKSON STREET SEWER
BAILDOWN TEST DATA RESULTS
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Baildown Tests Conducted on 19 August 1993

WELL # INITIAL NAPL TRUE NAPL
THICKNESS ' THICKNESS
(feet) (feet)
N-20 ' 0.01 < 0.01
N-22 0.01 CNR
N-23 2.82 CNR
N-25 0.89 - 0.63
N-71 1.51 0.67

CNR = Could not read. Interfacé probe could not

reliably measure highly viscous NAPL thickness.




TABLE 3

POLLOCK STREET SEWER
BAILDOWN TEST DATA RESULTS
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Baildown Tests Conducted on 20 August 1993

WELL # : INITIAL NAPL -
THICKNESS

(feet)
5-48 0.04
§-53 3.32
5-62 1.02
S§63 1.27
S5-65 0.24
S5-93 1.08

TRUE NAPL
THICKNESS

(feet)
< 0.01
1.09

0.03

0.62

. 0.02




TABLE 6

JACKSON STREET SEWER
SLUG TEST DATA RESULTS
HYDRAULIC CONDUCIVITY ANALYSIS
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Slug Test Analysis Data Reduced Utilizing the Bouwer and Rice Method

WELL # HYDRAULIC CONDUCTIVITY

K (cm/sec)

N-24 4.28E-04

N-26 NA

N-27 : NA

N-28 6.29E-06 -

N-37 9.54E-04

N-77 1.08E—027

N-78 _ 9.37E-05

N-79 1.77E-04

Average K Value = 2.07E-03

NA = Data Not Useable




TABLE 7

POLLOCK STREET SEWER
SLUG TEST DATA SUMMARY
HYDRAULIC CONDUCTIVITY ANALYSIS
SUN COMPANY, INC. (R &M)
PHILADELPHIA REFINERY

Slug Test Analysis Data Reduced Utilizing the Bouwer and Rice Method

WELL # HYDRAULIC CONDUCTIVITY

K (cm/sec)

$-45 5.53E-05

S-46 NA

S-48 1.51E-04

S-49 5.26E-04

5-91 3.17E-05.

S5-92 7.80E-05

Average K Value = 1.68E-04 1.68E-04

NA = Data Not Useable




TABLE 8
JACKSONSTREET SEWER
PUMPING TEST ANALYSIS
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Pumping Test Conducted on 3 September 1993

PUMPING WELL: N-71

WELL # TRANSMISSIVITY STORATIVITY
T (ecm2/min) S (dimensionless)

Pumping Test Analysis performed by the Cooper and Jacob Method

N-71 1.49 6.48E-03

Pumping Test Analysis performed by the Hantush Method

N-71 2.02 "2.80E-03




[1)

TABLE 9
POLLOCK STREET SEWER
PUMPING TEST ANALYSIS
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Pumping Test Conducted on 8 September 1993
PUMPING WELL: S-93

WELL # TRANSMISSIVITY STORATIVITY
' T (cm2/min) S (dimensionless)

Pumping Test Analysis performed by the Cooper and Jacob Method

S-93 . 3.85 8.55E-02

Pumping Test Analysis performed by the Hantush Method

5-93 3.85 6.98E-02

<




TABLE 10

26TH STREET SEWER
PUMPING TEST ANALYSIS
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

PUMPING WELL: S-90
11-Aug-93 to 12-Aug-93

WELL # TRANSMISSIVITY STORATIVITY
T (cm2/sec) S (dimensionless)

Pumping Test Analysis performed by the Cooper and Jacob Method
5-90 2.46E-02 2.71E-01

Pumping Test Analysis performed by the Hantush Method

S5-90 " 5.60E-92 5.62E-02

PUMPING WELL: S-94

i4-Sep-93
WELL # TRANSMISSIVITY STORATIVITY
T (cm2/sec) S {dimensionless)

Pumping Test Analysis performed by the Cooper and Jacob Method
5-94 7.76E-02 7.64E-02

Pumping Test Analysis performed by the Hantush Method

5-94 7.76E-02 7.64E-02

PUMPING WELL: W-10

7-Sep-93
WELL # TRANSMISSIVITY STORATIVITY
T (cm2/sec) S (dimensionless)

Pumping Test Analysis performed by the Cooper and Jacob Merhod
w-10 1.74 1.43E-01
Pumping Test Analysis performed by the Hantush Method
WwW-10 1.99 1.40E-01
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APPENDIX A
DRILL LOGS - JACKSON STREET SEWER
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Groundwater & Environmental Services, Inc. Drilling
Log
Project__Sun Philadelphia Refinery Qwner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbec SB-l Total Depth__22ft. Diameter__6.125 in.
Casing Elevation___IN/A Water Level: Initial _13ft. Static N/A
= Screen Dia. NIA Length N/A_ SlotSize _N/A
Casing Dia. N/A, Leagth NfA___ . Type _N/A
Drilling Method Hollow-Stem Auger  Sample Method __Splitspoon
Completion Details N/A Jackson Street Sewer Vicinity
~" Driller ___B.L. Myers Bros. Log By E.Dziedzic page_ 14 June 1993 North Yard Figure attached
Grab Initial
Depth | vwater Well | OVM Water Lithology
(feet) Sample Const.§ (ppm) Depth
"337" : N/A 3 " FILL - Brown sandy fill with crushed stone, dry, slight edor.
e - 3 . - Black sandy f{ill with crushed stone, odor.
b 5 —
— — 00 - Black sandy fill, with crushed stone, odor, sticky.
— — C ‘ ’ - Brown/grey sand with fill, dry, slight odor,
10 — '
— 18
GRAVEL - Black sandy gravel with pebbles, moist, odor.
— 15 — Floating] :
NAFL -
— 1 Layer
SAND - Tan/orange silty sand, moist, odor.
- — 60 ‘
— 20 — - Brown silty sand, wet, slight odor.
— — 0.0
- — BORING COMPLETED AT 22 FEET
L 25 —]
30
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Groundwater & Environmental Services, Inc. El‘i“iﬂg
0g
Projeci__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
] Location 3144 Passyunk Ave, Phila.  permit No. N/A
Boring numbet SB-2 Total Depth_22f.  Diameter_6.125 in.
o Casing Elevation N/A Water Level: Initiaf 14 {0 Static N/A
Screen Dia. IN{A Length___ N/A  Slot Size . NIA_.. . .
Casing Dta. NJ/A Length N/A __ Type . N/A
Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
Completion Detatls N/A Jackson Street Sewer Vicinity
o ‘North Yard Figure attached
Drilter ___B.L. Myers Bros. Log By E-Dziedzic  Dare_ 14 Jupe 1993
Grab initial
Depth { yyater Well OvVM Water Lithology
' (feet) Sample Const.] (ppm) Depth
N/a FILL
] R 0.0
N | SAND - Brown silr._y sand, dry, no odor.
— 5 —
— 0.0
— 10 —
SILT - Brown/tan silt, moist, no odor.
— 0.0 - - - -
SAND . - Silty sand with quartz pebbles, moist, no odor.
I \/
— 15— - 00 -+ - Brown coarse sandwith gravel and guantz pebbles,
some large, wet, no.odor.
- = 0.0 - Brown med. grained sand, wet, no odor.
. 20 —]
SILT - Tan sandy silt, wet, no odor.,
— 0.0
BORING COMPLETED AT 22 FEET
— 75 —
30
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Groundwater & Environmental Services, Inc.

Drilling

Log
Project__Sun Philadelphia Refinery Owner Sun Company., Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A

Boring number

Casing Elevation

Sercen Dia.

SB-3

N/A

N/A

N/A

Casing Dia,

Dnlling Method Hollow-Stem Auger

Completion Details.

NIA

Total Dcpm.iLH_Diamctcr_G-us in.
Water Level: Initial
Length_ NfA . SlotSize _N/A
Length_N/A___ Type . N/A
Sample Method __Split-Spoon

15 ft. Sraric NVA

Jackson Street Sewer Vicinity

North Yard Figure attached

Driller ___B-L. Myers Bros. Log By. E. Dziedzic pate 14 June 1993
Initial
Depth gf;zr Well | OVM | water Lithology
(feer) Sample Const. | (ppm) Depth .
N/A ASPHALT AND BALLAST STONE
— — 0.0
SILT - Brown clayey silt, dry, no odor,
L~ 5 —
—~ - — 0.0 - Tan clayey silt, dry, no odor.
— — 0.0 - Brown sandy silt, moist no odor.
e — 0.0
] - GRAVEL - Brown gravel with quartz pebbles, moist, no odor.
SAND - Brown med. grey sand, wet, sheen, odor.
— — 257
L— 20 —
p GRAVEL - Grey and tan gravel, odor, wet.
BORING COMPLETED AT 22 FEET
b 25—
30
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Groundwater & Environmental Services, Inc.

Project,__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila,

Boring numbet SB-4

Casing Elevation N/A

Screen Dia. N/A

Casing Dia. NIA

Drilling Method Hollow-Stem Auger

[)

Drilling
Log
QOwner Sun Company, Inc. Sketch Map
Permit No. N/A

Total Depth 22 ft. Diameter 6.125 in.

Water Level: Initial _13ft_Static N/A____
Length __N/A __ SlotSize ..N/A

Length N/4  Type N/A =~

Sample Method __Split-Spoon

Completion Details N/A Jackson Street Sewer Vicinity
] o North Yard Figure attached
. Driller ___B.L. Myers Bros. Log By E. Dziedzic pate__14 June 1993
{Grab Initial
Depth { wrater Well OovM Water - Lithology
(feet) | ample Const.| (ppm) Depth
N/A ASPHALT AND BALLAST STONE
5 FILL - Black sandy fill with stone, dry, slight odor.
— 5 —
— - 0.0
SILT - Grey sandy silt, moist, no odor.
10 —
i 00
SAND - Greyish brown coarse sand with silt, moist, no odor.
Floating ~
— 13 = NAPL =
| _} Layer 357
— 20 — 15
— - Grey med. grained sand, wet, odor.
BORING COMPLETED AT 22 FEET
I~ 235 —
30
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Groundwater & Environmental Services, Inc. E;illing
‘ 2
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
1 Location 3144 Passyunk Ave,, Phila.  permit No, N/A
Boring number SB-5 Total Depth__22 £t Diameter _6.125 in.
N Casing Elevation___ N/A Water Levek: Initial _13ft. Static N/a
; Screen Dia. —__N/A Leagth___N/A__ SlotSize _NIA
Casing Dia N/A Length___N/A Type_N/A
Drilling Method Hollow-Stem Auger = Sample Method __Split-Spoon
. Completion Details N/A Jackson Street Sewer Vicinity
o North Yard Figure attached
- Driller __ B.L. Mvers Bros. Log By E-Dziedzic page__ 15 June 1993
Grab ‘ Initial ]
Depth | water Well OovMm, Water . . Lithology
(feet) Sample Const.| (ppm) Depth
N/A 10 FILL - Brown sandy fill with crushed stones, dry.
| ] - Dark brown sandy fill with crushed stones, odor.
— 7
— 5 —
— 536
SAND - Dark brown silty sand, stained, strong odor, moist.
— 1883 : - Black silty sand, maist, strong odor.
— 10 — '
— 1521 - Black sand with quartz pebbles, strong odor, moist.
— ' 1966
Floating NS
— 15 —{ NAPL = - Brown/black coarse sand with quartz pebbles, wet,
- Jrayer 2158 = strong odor. :
CLAY - Tan clay , wet, stight odor.
— - 7
] SAND - Greenfgray coarse sand, wet, slight odor.
BORING COMPLETED AT 22 FEET.
SR R
30
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;1 Groundwater & Environmental Services, Inc. Erﬂling
i 0%
Project.__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
. Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbet SB-6 Total Depth_22fl.__ Diameter_0.125 in.
. Casing Elevation NIA Water Level: Initial 1308 Satic N/A
' Screen Dia. ____NIA Length___ N/A  SlotSize _N/A
Casing Dia. Nia Length N/A ... Type N/A . .
Drilling Method Hollow-Stem Auger = Sample Method _Split:Spoon
~ Completion Details N/A Jackson Street Sewer Vicinity
Lo North Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic pyue_ 15 June 1993
Grab Initial :
Depth | g0 | Well | OVM | wager Lithology
T . (feet) Sample Const.| (ppm) Depth
N/A 0.0 FILL - Sandy fill with stone, dry, no odor.
— - 83
— 5 — 207
3 — 124
SILT - Brown clayey silt, odor, dry.
— 10 — 1310 - Sandy silt, dark brown, odor.
— 1682 - ™ -
SAND - Silty sand with quartz pebbles, moist, dark brown, odof.
B Floating
— 15 — Napl v
- Layer -
SILT - Brown clayey silt, odor, wet, sheen.
— 140
L — 20 — - Tan silt with small pebbles and gravel, moist, odor..
= 38
BORING COMPLETED AT 22 FEET.
L ]
30

PAGE I OF ]




GES -
Nl hmad |
: Groundwater & Environmental Services, Inc. B(l)'i“iﬂg
8
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
¥ Location 3144 Passyunk Ave., Phila, Permit No. N/A
Boring number SB-7 Total Depth__ 22 ft. Diameter_6-125 in.
Casing Elevation.... . .N/A Water Level: Initial 14 Searic N/A
Screen Dia, N7A Length N/A Slot Size _N/A
Casing Dia. N/A Length.N/A Type___NIA
Drilling Method Iollow-Stem Auger = Sample Method __SplitSpoon
. : Jackson Street Sewer Vicinit;
C letion Detail N/A Y
ompretion Al North Yard Figure attached
oy Dritler ___B.L. Myers Bros. Log By E- Dziedzic  pate__ 14 June 1993 .
Initiai
Depth gvr;'; well | OVM | water Lithology
{feet) Sample Const.| (ppm) [  Depth C
N/A ASPHALT AND BALLAST STONE
3 SAND - Black sand with fill, slight odor, dry.
- — — : 9 - Dark brown silty sand, slight odor, dry.
— 5 —
— 4
— 299 - Darck brown coarse sand with pebbles, moist, odor.
— 372 ,é?
t— 15 ~1 = 18 - Grey coarse sand, wet, slight odor.
3 — 20 — 15
GRAVEL - Grey gravel changing to tan sandy silt (bottom), wet,
= BORING COMPLETED AT 22 FEET
- — 25 —
[
ElY

PAGE | - 1
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Groundwater & Environmental Services, Inc. Ei‘illing
0g
Project__Sun Philadelphia Refinery Owner Sun Company, Enc. Sketch Map
7 Location 3144 Passyunk Ave., Phila.  permit No. N/A
Boring number 5B-8 Total Depth__ 228t Diameter _6.125 in.
- Casing Elevation____N[A Water Level: Initial _13 It Static N/A
Screen Dia. N/A Lengtho. N/A __ SlotSize _N/A
Casing Dia. NIA Length__N/A Type___N/A
] Drilfing Method Hollow-Stem Auger  Sample Method __Split-Spoon
- Completion Details, N/A Jackson Street Sewer Vicinity
L. North Yard Figure attached
Driller __ B.L. Myers Bros. Log ByE.Dziedzic page 14 June 1993
Initial
Depth fvrab Well | OVM | water Lithology
(feet) ater Const.| (ppm)
Sample ) Depth ) i
N/A 29 FILL - Fill with large crushed stone.
— - Black sand with fill, dry, odor.
L 5
..... ] 199
— 10 —
— — 287
3 Floating ~
—  TINAPL 462 —
- . Layer .
GRAVEL - Black gravel with large pebbles, wet, odor, sheen,
— 15— - 154
b 20 — 3 " : -
SAND - Tan medium grained sand, wet, slight odor.
BORING COMPLETED AT 22 FEET.
s
: 30
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Groundwater & Environmental Services, Inc. El‘ illing
0g
Project_.Sus Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phiia. Permit No. N/A '
- Boring number SB-10__- Total Depth_ 22t Diameter 6.125 in.
& Casing Elevation N/A, Water Level: Initial 9t Static na
Screen Dia. N/A Length_ NfA  SlotSize . N/A
Casing Dia. N/A Length N/A._ Type_ N/A_
Drilling Method Hollow-Stem Auger . Sample Method __ Split-Spoon
. . Jackson Street Sewer Vicinity
. ail N/A
Completion Details North Yard Figure attached
Drilter ___B.L. Mvers Bros. Log By E. Dziedzic pate_ 15 June 1993
] Grab Initial )
Depth | grarer Well ovMm Water Lithology
{fee) 1sample | Comst-| ®pm)|  Depth
N/A ASPHALT AND BALLAST STONE
- — 28
FILL - Tan sandy fill with crushed stone, dry, slight odox.
l— 5 —
— 78
SAND . - Greyish tan stity sand, dry, odor.
Floating] ~7
— = NAPL 1 12 - Grey coarse sand with quartz pebbles, odor, wet.
— 10 — Layer 146 - Fine brown sand, odor, moist.
15 —
L 20 —
GRAVEL - Black grave! with quartz pebbles, wet, sheen,
B ] 373 strong odor.
BORING COMPLETED AT 22 FEET.
— 35 —
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Owner

Sun Company, Inc.

Drilling
Log

Sketch Map

N/A

Permit No.

Boring numbet SB-11 Total Depﬂl___z_z.f&___._Diamcterﬁ;l_@
Casing Elevation____N/A Water Level: Initial _ 1 . Siatic NrA
Screen Dia, N/A Length N/A Slot Size __N/A
Casing Dia. N/A Length_ N/A Type N/A

Drilling Method Hollow-Stem Auger

Sample Method _ SplitSpoon

Jackson Street Sewer Vicinity

ion Detail N/A
Completion Details North Yard Figure attached
Driller __B.L. Myers Bros. Log By E. Dziedzic pare 15 June 1993
b Initial
Depth S;;:m Well | OVM |  water Lithology
(feet) Sample Const.} {(ppm) Depth -
N/A FILL - Tan sandy fill with large rocks, dry, no odor.
T 10 - Dark brown sandy fill with erushed stone, dry, no odor
— 5 — 57
— 39 -
SAND - Tan sand, some crushed stone, slight odor, dry.
— 89
L 10 —]
— — 207
| __] Floating] 132 N - Dark grey sand, moist, odor.
NAPL = grey sand. moist, odor.
— 15 — Layer .
GRAVEL - Black gravel with quartz pebbles, wet, sheen,
= — 1252 slight odor.
L 20 —]
92 SAND - Reddish tan silty sand (top), brown fine sand, (bottom
| — 14
BORING COMPLETED AT 22 FEET.
30
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: Groundwater & Environmental Services, Inc. Egﬂﬁﬂg
Project_Sun Philadelphia Refinery Owner Sun Company, Inc. Skeich Map
,m Location 3144 Passyunk Ave., Phila.  permit No. N/A
¢ Boring numbet SB-12 Total DcpthLDiameterﬂn-
P Casing Elevation___N/A Water Level: Initial VA Siaric N/
L Screen Dia. N/A Length_ . N/A___ SlotSize . N/A
Casing Dia. N/A Length_ N/A Type____N/A
" Drilling Method Hollow-Stern Auger  Sample Method _Split-Spoon
Completion Details N/A Jackson Street Sewer Vicinity
North Yard Figure attached
- Brller _ B.L. Myers Bros. Log By E. Dziedzic  Dgage_ 15 June 1993
) Grab Initial .
. Deptht | waer Well ovM Water Lithology
(feet) Sample Const.| (ppm) Depth
N/A 20 FILL - Fill, dry, slight odor.
: — - 4
SILT - Brown clayey silt, dry, slight odor.
— 5 —]
- 3
— 10 — 5
- I — 3
SAND - Black silty sand, moist, odor.
— 15 ~— 3 v - Dark brown med. sand, wet, slight odor.
AUGER REFUSAL AT 16 FEET.
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery Owner Sun Company, Inc.

Location 344 Passyunk Ave., Phila. Permit No. N/A

Boring numbec SB-13 Total Depth_ﬁ_ﬁ-___mameterm
Casing Elevation____N/A Water Level: Initial _14f. Siatic Nra
Screen Dia. N/A Length N/A - SlotSize _NIA
Casing Dia. N/A Length__ N/A Type N/A

Drilling Method Hollow-Stem Auger

Sample Method __Split-Spoon

Drilling
Log

)
(1]
<

Sketch Map

Completion Details N/A Jackson Street Sewer Vicinity
] " North Yard Figure attached
Driller __- B.L. Myers Bros. Log By E. Dziedzic  pye 15 June 1993
Initial
Depth g’:&r Well | OVM | water Lithology
{feet) Sample Const. | (ppm} Depth
N/A 85 FILL ~ Dark brown fill with stones, odor, dry.
5 — 110 ‘
SILT - Brown silt, dry, odor.
- — 128
— 35 - Dark brown silt, dry, strong odor.
— 505 - Dark brown silt, moist, strong odor.
— 10 — 129
| _| Floating 409 " SAND - Coarse brown sand with pebbles, odor,
NAPL -
— 15 —] Layer
GRAVEL - Black gravel, wet, sheen, strong odor.
146 SAND - Reddish brown fine grained sand, wet, sheen.
CLAY - Tan silty clay, wet, sheen.
L 20 —
SAND - Tan fine sand, wet.
— 28
BORING COMPLETED AT 22 FEET.
l— 75—l
30
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Groundwater & Environmental Services, Inc. Drilling

Log
Projeci__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave, Phila.  permit No. N/A
Boring numbet SB-14 Total Depth__16ft.  piameter_6:125 in.
Casing Elevation NiA Water Level: Initial _13 L Searic N/a
Screen Dia. N/A Length NIA SlotSize _N/A
Casing Dia. N{A ELength_ N/A Type—_hI/A
Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
B N Jackson Street Sewer Vicinity
Completion Detaits DA North Yard Figure attached
Driller ___B.L. Myers Bros. . Log By E-Dziedzic pye_ 22 June 1993
Initial
Depth S;:t'zr Well | OVM | water Lithology
(feet) Sample Const.} {ppm) Depth . |
N/A FILL - Sandy fill with crushed stone, dry, no odor.
—— 5 —
— — 10
SAND - Black sand, moist, slight odor.
L — 10 —
| Floating N
NAPL —_
|—  — Layer 51 - - Grey sand, wet, odor.
— 15 -4
. GRAVEL - Black gravel with pebbles, odor, wet.
— ] 5
AUGER REFUSAL AT 16 FEET.
l— 20 —
Rt
PAGE o !




Groundwater & Environmental Services, Inc. Erilling
0g
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
& Location 3144 Passyunk Ave., Phila.  permit No. NJA
. Boring number SB-15 Total Depth__22 L. Diameter _6.125 in.
. Casing Elevation____N/A Water Level: Initiat 13 ft. Sratic N/A
Screen Dia. NIA Length NIA Slot Size . IN/A_____
Casing Dia. MNIA Length_ N/A Type......NIA
3 Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
§ Completion Details NYA Jackson Street Sewer Vicinity
North Yard Figure attached
- Driller ___B.L. Myers Bros. Log By E. Dzicdzic pate_ 22 June 1993
o Grab Initial B
) Depth | racer Well OovM Water Lithology
. (feet) { ¢ ample Const.} (ppn} Depth |
N/A 2 FILL - Brown sandy fill with stone, dry, slight odor.
l— 5 —]
— — 17
- GRAVEL - Black sticky gravel, moist, odor.
L 10—
- —_ 22
SAND - Dark grey sand, moist, odor.
Floating N~ ‘
— 13 I napL —
- = GRAVEL - Black stained gravel with pebbles, odor, wet, sheen.
| —] Layer 24
SILT - Grey and tan silt, wet, no odor.
—  — 10
g BORING COMPLETED AT 22 FEET
g 15 ey
30
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Groundwater & Environmental Services, Inc. lg:)iili“g
g
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila, Permit No. NIA
Boring number 3B-16 Total Depth___22ft.  Diameter_ 6.125 in.
Casing Elevation___N/A Water Level: Initial _13ft Static N/A__
Screen Dia, N/A Length N/A Slot Size __NIA
Casing Dia. N/A Length_ N/A Type—_NIA
Drilling Method Hollow-Stem Auger . Sample Method _ Split-Spoon ]

. . Jackson Street Sewer Vicinity
Completion Details /A North Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic  Dage__ 15 June 1953

T Grab Initial
Depth | g7 well | OVM | wager Lithology
feet} ater Const.] (ppm)
( Sample Depth
N/A FILL - Brick, sand, stone fill,

— 53

SAND - Dark brown sand with crushed stone, odor, dry.
— 10
L 5 —
— = 182

GRAVEL - Black silty gravel with crushed stone, odox, dry.
— — 1142

N~ SAND - Brown fine sand, strong odor, moist,

GRAVEL - Black gravel with pebbles, wet, sheen, odor.
— 282
— 20 — : - Brown/grey gravel with pebbles, strong ador, wet,

sheen.
- — 7
BORING COMPLETED AT 22 FEET.
e 25 —
30
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Groundwater & Environmental Services, Inc. Efi“ing
Project__Sun Philadelphia Refincry Owner Sun Company, Inc. Sketch Map
% Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbec SB-17 Total Depth__22 L. Dhiameter 6125 in.
- Casing Elevation N/A Water Level: Initiat  __13 1% Siatic N/A
Screen Dia. N/A i Length_ N/A  SlotSize _N/A
Casing Dia N/A Length_ N/A Type_. N/A
. Dritling Method Hollow-Stem Auger . Sample Method __ Split-Spoon
. . Jackson Street Sewer Vicinity
tion Detail NIA
Completion Details North Yard Figure attached
— Dritler ___B-L. Myers Bros. Log By B. Dziedzic  Dye, 16 June 1993
. Grab Initial .
i Depth | yrater Well OvM Water Lithology
- Afeet) | g ample Const.| {(ppm} Depth :
N/A ASPHALT AND BALLAST STONE
b— — 501
SAND - Black sand, dry, strong odor.
= — — 276 - Tan silty sand, dry, odor.
— 5 — 108
— — 430
| 10 — 1021

- Brown sand, medium graincd, strong odor, moist.

—  — 895

s Floating] N7

- NAPL = GRAVEL - Black gravel with pebbles, wet, strong odor.

. — Layer 590 ‘
CLAY - Tan silty clay, wet.
- 20 —
o SILT - Tan sandy silt, wet, no odor,
— - I
BORING COMPLETED AT 22 FEET.
L 25 —
kiU
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 2144 Passyunk Ave., Phila.

Boring numiber

Casing Elevation

Screen Dia.

SB-18

N/A

N/A

Casing Dia.

N/A

Drilling Method Hollow-Stem Auger

Owner Sun Company, Inc.
Permit No. N/A
Total Depth__221t. Diameter__6.125 in.

Water Level: Initia} 131 Static Nsa

Length__ N/A Slot Stze __N/A

Length  N/A Type___ NiA
Sample Method __Split-Spoon

Drilling
Log

Sketch Map

Fackson Street Sewer Vicinity

Completion Dotails . NA North Yard Figure attached
Driller ___B.L. Myers Bros, Log By B. Dziedzic  pare_ 16 Tune 1993
Initial
Depth gv;r:zr Well | OVM | water Lithology
(feet) Sample Const. | (ppm) Depth
N/A 14 FILL - Brown sandy {ill with stones, dry, slight odor.
] 4 ‘- Black sandy fill, no odor.
.
R —— 46
SAND - Black sand {stained), odor.
L 10 —
— — 17 - Black sand, moist.
|~ —i Floating \/
NAPL -
—  — Layer 40 - Dark grey sand with pebbles, wet, odor.
GRAVEL - Black (stained), gravel with quartz pebbles amber
— — 46 NAPL, odor. ’
- — SAND - Brown fine grained sand, wet, sheen.
— 20 — - Tan fine grained sand, wet, no odor.
— 0.0
BORING COMPLETED AT 22 FEET.
— ?5 —_—
30
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Groundwater & Environmental Services, Inc. E;iiliﬂg
g
Project___Sun Philadelphia Refinery Owner Sun Company, Inc. Skeich Map
Location 3144 Passyunk Ave,, Phila.  permit No. N/A
) Boring number SB-19 Total Depth__22ft.__ Diameter _6.125 in.
Casing Elevation N/A Water Level: knitial _1Lft Seatic M/A
Screen Dia. NLA, Length___N/A__ SlotSize _ N/A
Casing Dia. N/A Length__N/A Type—N/A
Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
) ) Jackson Street Sewer Viciaity
Completion Details N/A, North Yard Figure attached
Driller ___ B-L. Myers Bros. Log By E- Dziedzic  page__ 16 June 1993
Grab Initial .
Depth § wrier Well OVM Water Lithology
: {fee) | o ample Const.| {ppm) Depih
= N/A FILL - Brown sandy fill with crushed stone.
[-— - ) 393 - Black sandy fill, odor, dry.
) — 5 —] 198
— ] 330
i — 10 — 49
Floating] 7 SAND - Black sand with pebbles, moist, odor.
—  —| NAPL ==
n | _| Layer -
15— : GRAVEL - Gravel with pebbles, wet, sheen, odor.
= 381
SILT - Brown silt, wet, sheen, odor.
4 - Sandy silt, grey at top, tan at bottom, slight odor, wet.
BORING COMPLETED AT 22 FEET.
b 25 —1
— ]
: 30
P — 1 1




Groundwater & Environmental Services, Inc.
Project._Sun Philadelphia Refinery Owner Sun Company, Inc.
Location 3144 Passyunk Ave., Phila. Permit No. N/A

Boring number. SB-20 Total Depth_ 22ft. __Diameter_ 6125 in.
Casing Elevation___ N/A Water Level: Initial _13ft Seatic N/A
Screen Dia, N/A Length N/A Slot Size _N/A
Casing Dia. NIA Length . N/A Typa—_N/A

Drilling Method Hollow-Stem Auger

Completion

Details.

N/A

Sample Method __Split-Spoon

Driller B.L. Myers Bros.

Log By E- Dziedzic [ate 16 June 1993

Drilling
Log

Sketch Map

Jackson Street Sewer Vicinity
North Yard Figure attached

Grab Initial
Depth | wager Well OVM Water Lithology
(feet) | Sample | CORst-| ®Pm) |  Depth
N/A 66 FILL - Dark brown sandy fill with stone, odor.
— 0.0
5 ]
— 98
— 10 — 29
SAND - Black sand, moist, stained, odor.
L |5 - Floating 7
NAPL = GRAVEL - Brownish grey gravel with small pebbles, wet, odor,
— —] Layer 487 sheen.
SAND - Light tan silty sand, wet, no odor.
= = 0.0
BORING COMPLETED AT 22 FEET,
30
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Groundwater & Environmental Services, Inc.

Project_ Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Boring number

Casing Ele

SB-21

vation,

NIA

Screen Dia. NIA

Casing Dia. N/A

Drilling Method Hollow-Stem Auger

N/A

Owner n Company, Inc.

Permit No. N/A
Total Depth__27 . Diameter 0:123in:

Water Level: Initial _16ft Static /A

Length__ N/A  SlotSize _N/A
Length,  N/A Type___ N/A

Sample Method __Split-Spoon

Completion Details

Drilling
Log

[1)

Sketch Map

Jackson Street Sewer Vicinity
North Yard Figure attached

Driller ___B.L. Myers Bros. Log By S.Roberts  pate_ 17 June 1993
Grab Initial
Depth | water Well OvM Water Lithology
{feet) Sample Canst | (ppm) Depth
N/A FILL . .- - Brown silty sand with pebbles, damp.
SAND - Black coarse sand.
— 10 —
— 43 - Silty sand with pebbles, damp.
— 15 = Floati - Dark grey/brown coarse sand and pebbles, moderate -
oating .
IR [y 2193 N odor, wet, sheen.
Layer =
L 0 460 - Coarse sand with pebbles, wet sheen.
GRAVEL . - Grey/Brown gravel with coarse sand, moderate odor.
L— 25 — 243
SAND - - Dark brown siity, coarse sand with gravel.
10 BORING COMPLETED AT 30 FEET.
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Groundwater & Environmental Services, Inc. E;illiﬂg
N 2
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. | sketch Map
: Location 3144 Passyunk Ave., Phila.  permit No. N/A
Boring numbet 5B-22 Total Depth._3LfL.  Diameter_6.125 in.
¥ Casing Elevation N/A Water Level: Initial 12 L. Seatic /A
Screen Dia. MN/A Length NIA Slot Size __NfA
. Casing Dia. NIA Length__N/A Type N/A
Drilling Method Hollow-Stem Auger ~ Sample Method lit-Spoon
. . Jackson Street Sewer Vicinity
Detail N/A
Compiction Details North Yard Figure attached
Driller ___B.L. Myers Bros. .Log By S.Roberts pge 17 June £993 -
Grab Initial .
Depth | yyoooo | Well | OVM | wger : Lithology
. (feet) Sample Const.} (ppm) Depth : )
N/A FILL - Brown fill silt with sand and gravel, damp.
R SAND - Black coarse sand with pebbles, no odor, moist.
L 10 — :
Floating NS . . .
—  —] NAPL = - Brown silty sand, no odor, moist.
I —] Layer
575 .
| _ : - Coarse sand with gravel and cohbles.
4 — 20— 139 - Grey/Brown coarse sand, modorate/strong odor, -
B ] 260 - Dark grey coarse sand, wet.
L 30 ] 10 - Coarse grey/brown sand slight odor.
- — ' BORING COMPLETED AT 31 FEET,
L 40 —]
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Groundwater & Environmental Services, Inc. ll);i“ing
‘. g
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave,, Phila. Permit No. N/A
Boring numbec SB-23 Total Depth__ 3L Tt Diameter_6.125 in.
7 Casing Elevation N/A Water Level: Initiaf 14 fL_Static N/A
§ Screen Dia. ___N/A Length___N/A __ SlotSize _NIA
Casing Dia.____N/A Length__M/A Type N/A
Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
Completion Details N/A Jackson Street Sewer Vicinity
North Yard Figure attached
Driller ___B-L. Myers Bros. Log By S.Roberts pate 17 June 1993
Grab - Initial
Depth | ywater Well ovM Water Lithology
(feet) | gam ple Const.. (ppm) Depth .
N/A - Fill.
— . 0 SAND - Brown silty coarse sand fill, damp.
— — - Dark brown silty coarse sand with pebbles, damp.
- Daark grey silty sand {coarse) with some clay, damp.
— 10 — 0 - Brown, medium sand with some silt and pebbles, no
‘ odor.
Floating] v’
—  —] NAPL — :
Layer 1359 - GRAVEL - Gravel with coarse sand, strong odor, wet,
i T— 20 — 214 SAND ' - Coarse sand, strong odor.
T In - Coarse sand, gravel, wet, strong odor,
T SILT © - Grey/Brown clayey silt.
T SAND . - Coarse grey/brown sand and gravel, strong odor, wet.
L .30 — 368 - Coarse sand grey/brown strong odor, wet.
314
g ) ’ BORING COMPLETED AT 31 FEET.
: — 40 —
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GES|- -
LTINS
Groundwater & Environmental Services, Inc. {);illing
i "
Project__Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map
Location 2144 Passyunk Ave,, Phila. Permit No. N/A
Boring number SB-24 Total Depm.ﬂ‘_-__Diameteril_z_s_iﬂ'
& Casing Elevatiot N/A Water Level: Initial 14 Static Nra
. Screen Dia. N/A Length N/A SlotSize _N/A
-~ Casing Dia. N/A Length__N/A " Type  N/A
. Drilling Method Hollow-Stern Auger . Sample Method __SplitSpoon
Completion Details N/A Jackson Street Sewer Vicinity
North Yard Figure attached
Driller ___B.L. Myers Bros. Log By_S- Roberts e 17 June 1993
Grab Initial .
Depth | o | Well | OVM | wager Lithology
(fect) | g e | COnst-| ®Pm) | Depth _
N/A FILL --Silly sand fill with pebbles, no odor, damp.
— 5 — 6
SAND - Black coarse sand with pebbles, silty, slight odor,
- ] damp.
— 10 — 0.0 :
SILT - Brown clayey silt, no odor, damp.
L 0.0 -
SAND - Grey silty sand with cobbles, damp, slight odor, with
E— wood,
Floatin 7
: e PO 74— - Coarse sand with cobbles; dark grey, strong odar, wet.
- 15 — Layer B
— 1184 - Dark brown-medium coarse sand with silt, wet, strong
odor.
— 20 — ' : ’ : - Medium-coarse sand, grey/brown wet, strong odor.
— 486
— - Coarse sand and gravel, strong odor.
— ' 1 1345 -Coarse sand, grey, siight odor, wet.
L 25 247
— -1 - Coarse sand with some silt, wet, strong odor.
— — BORING COMPLETED AT 27 FEET.
) 10

TS A T 1 o 1



GES]
LTINS
Groundwater & Environmental Services, Inc. E;‘illing
g
Project__Sun Philadelphia Refinery  Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbec SB-25 Total Depth__22f.___Diameter_6:125 in.
Casing Elevation___N/A Water Level: Initiat _14ft. Static Ma__
Screen Dia. NfA Length___ N/A | SlotSize _DN/A
_ Casing Dia. N/A ELength_ N/A Type.—NI/A
Drilling Method Hollow-Stem Auger . Sample Method __SplitSpoon |
) Completion Details N/A Jackson Sireet Sewer Vicinity
North Yard Figure attached
; ‘Driller ___B:L.. Mvers Bros. Log By_S-Roberts  pate 17 June 1993
Grab Initial i
= Depth § w407 Well | OVM Water Lithology
(feet) | gampte | COnst| (@P®) | Depth
N/A FILL - Grey fill, gravel, dry.
SILT - Dark brown silt and gravel, damp, no odor.
- 0
| — 5 —]
— —] 1] - Dark brown silt and cobbles, damp, no odor.
L 10 —
— — : ¢ - Brown silt with poorly sorted gravels and cobbles, no
odor.
Floating N/
— | NAPL 110 == )
Layer = GRAVEL - Brown pootly sorted gravel with coarse sand, moderatd
15— odor.
— 189
— 20 — 0 SAND - Coarse sand and rounded pebbies, no odor.
BORING COMPLETED AT 22 FEET.
30
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Groundwater & Environmental Services, Inc.

Project_Sun Philadelphia Refinery

Location 3144 Paésyunk Ave., Phila.

Boring number

Casing Elevation,

Screen Dia,

SB-26

NIA

N/A

Casing Dia.

N/A

Owner Sun Company, Inc.
Permit No. N/A
Total Depth__22 . Piameter_6:125 in.

Water Level: Initial _14.fC Spatic N/A

Length N/A  SlotSize _N/A
Length__N/A Type—_N/A

Drilling Method Hollow-Stem Auger

Sample Method ___Split-Spoon

Drilling
Log

Sketch Map

Jackson Street Sewer Vicinity

i il N/A
Completion Details North Yard Figure attached
Driller ___B.L. Myers Bros. Log By_S. Roberis Date__17 June 1993
Grab Initial .
Depth | yater Welt OvVM Water Lithology
(feet) | qum ple Const. | (ppm} Depth
N/A FILL
— - Dark brown damp silty, sand, gravel fill mix, no odor.
— 5 —
— 10— - Brown stlt with with some sand and pebbles, damp, no
SILT
| . odor
GRAVEL - Gravel with silty sand,
Floating 7 SAND - Coarse sand and gravel with cobbles, swong odor,
—  —i{NAPL |- — slight sheen, wet.
|5 ] Laver 428
U— 285
i —] - Grey/Brown coarse sand and gravel, pootly sorted,
strong odor.
F— 20 — 56
— - Brown, coarse sand, slight odor, sheen, wet
BORING COMPLETED AT 22 FEET.
- 25 —]
30
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Groundwater & Environmental Services, Inc.

Project. . Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Boring numbec

Casing Elevation

Screen Dia.

SB-27

N/A

NIA

Casing Dia.

NiA

Drilling Method Hollow-Stemn Auger

Owner

Sun Company, Inc.

Drilling
Log

Sketch Map

Permit No.
Total Depth__ 22 . ___Diameter_6-125 in.
Water Level: Initial _14fL Static N/A
Length._ _N/A___ Slot Size _N/A_____
Length  NIA = Type _N/A&
Sample Method __Split-Spoon

N/A

Jackson Street Sewer Vicinity

i il N{A
Completion Detals North Yard Figure attached
Drilter ___B.L. Myers Bros. Log By S.Roberts pye 17 June 1993
Grab Initiak
Depth | waer | Well | OVM | water Lithotogy
{feet) Sample Const.| (ppm) Depth
N/A FILL - Grey/brown fill, sitt with gravel, damp, no odor.
L 5 —
L ] 14
SAND - Dark brown coarse sand and pebbles, nio odor.

L 10 —

Floating N
[ T NAPL —_
| 15 ] Layer 13

- Black coarse sand, slight odor.
— 0
CLAY - Dark brown silty clay, no odor.
— 20 — 0 - Dark brown silty clay with wood and plant remains,
| ] wet, no odor.
BORING COMPLETED AT 22 FEET.
L a5
30
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Groundwater & Environmental Services, Inc. E{l;i“iﬂg
- {3
. Project__Sun Philadelphia Refinery owner Sun Company, Inc, Skeich Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbee 5B-28 Total Depth—22ft.___Diameter_6-125 in.
Casing Elevation NIA Water Level: Initial _16ft. Static NyA
Screen Dia. NIA Length N/A Slot Size _N/A_
— Casing Dia. N/A Length N/A _ Type N/A
' Driliing Method Hollow-Stem Auger  Sample Method ._Split-Spoon .
Completion Details N/A Jackson Street Sewer Vicinity
. North Yard Figure attached
Driller ___B.L. Myers Bros, Log By E. Dziedzic pate_ 13 fune 1993
Grab Initial
Depth | wager Well { OVM Water - ) Lithology
(feet) |o ample Const.1 (ppmy) Depth -
N/A FILL - Black sandy il with crushed stone and large rocks,
L dry, odor.
‘ - 303
= 5 - 145
SILT - Black sandy silt, dry, odor.
— — 18
e 132 - Brown/grey clayey silt, odor, moist.
— 15 — Floati .
oating 7 SAND - Tan/grey coarse sand with gravel and pebbles, moist,
— —|NAPL 1727 =X slight odor.
Layer -
l— 20 —
GRAVEL - Coarse gravel with quartz pebbles, wet sheen.
3 — — 480
CLAY - Tan stiff clay, wet, sheen.
- BORING COMPLETED AT 22 FEET.
franee 25 et
: 30
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Groundwater & Environmental Services, Inc. E;’i“iﬂg
2
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map .
Location 3144 Passyunk Ave,, Phila, Permit No. N/A
* Boring number 5B:29 Total Depth—22ft. _ Diameter_6.125 in.
E Casing Elevation N/A Waler Level: Initial 14 ft. Static N/a
Screen Dia. N/A Length___N/A _ Slot Size _N/A
_ Casing Dia NfA Length N/A Type..DN/A
Drilling Method Hollow-Stem Auger  Sample Method . Split-Spoon
‘ Completion Details, NIA Jackson Street Sewer Vicinity
Driller . B.L. Myers Bros. Log By E. Dziedzic page_ 15 June 1993 North Yard Figure attached
G Initial
Depth “ffz | owen | ovM | waer Lithology
(feet) Sample Const.| (ppm) Depth
N/A FILL - Black sandy fill, dry, odor.
3 — ] 124
& — 3 =
- — 24
: SAND - Tan grey silty sand, moist, shight odor.
g — 10 —
— 1185 - Dark brown fine sand, moist, strong odor.
Floating N7
I~ { NAPL —
L 15 — Laver - Coarse sand with pebbles and gravel, slight odor, wet,
sheen.
. -  — 1121
— 20 — 328 > -
GRAVEL - Grey stained gravel with pebbles, strong odor, wet,
= — sheen.
— —] CLAY - Grey silty clay, slight odor, wet, sheen.
- — BORING COMPLETED AT 22 FEET.
30

PACE 1 . 1



‘
L_l_'tllil
Groundwater & Environmental Services, Inc. E;i"iﬂg
g
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Skeich Map
¥ Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring number SB-30 Total Depth_22fL___Diameter 6:125 in.
Casing Elevation____N/A Water Level: Initial 20t Sratic Nza
; Screen Dia. MN/A Length NIA Slot Size __NfA
Casing Dia. N/A Length  N/A Type_N/A
Diilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
. . Jackson Street Sewer Vicinity
letion Detail NiA
Completion Details North Yard Figure attached
B Drller ___B.L. Myers Bros. Log By E. Dziedzic  pae_ 29 June 1993
) Grab Initial
Depth § water | Well OovM Water Lithology
(feet) | g ample | Const.| (ppm) Depth
N/A 11 SILT - Tan sandy silt, dry, no odor.
— — 265
— 5 — 1054
SAND - Black sand with pebbles, strong odor.
| — — 501 - Black sand with pebbles, moist, sticky, strong odor.
0 Floating v - Black sand with pebbles, wet, strong odor.
r— 10 - 545
NAPL —
| iayer GRAVEL - Black grav_cl, wet, strong odor. |
=Y SAND - Brown medium grained sand, wet, strong odor.
— 447
L 15 —]
CLAY - Dark brown silty clay with peat, moist, no odor.
— 3
] BORING COMPLETED AT 22 FEET,
- 25—
30

PAGE | - i




Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Boring number

Casing Elevation

Scrcen Dia.

5B-31

N/A

NIA

Casing Dia.

N{A

Drilling Method Hollow-Stem Auger

Owner Sun Company, [nc.

Permit No. N/A

Total Depth__22fl. _ Piameter _6.125 in.

Water Level: Initial _81L_ Static N/A

Length__ N/A___ Slot Size _N/A
Length__N/A Type N/A

Sample Method __Split-Spoon

Drilling
Log

Sketch Map

Completion Details. N/A Jackson Street Sewer Vicinity
o North Yard Figure attached
Driller ___B.L. Myers Bros. Log By E- Dziedzic  page §6 June 1993
Initial
Depth ?;;gr well | OVM | water Lithology
(feet) Sample Const. | {ppm) Depth )
N/a 120 FILL - Brown/black sandy fill, odor, dry.
= 5 104 - Black sandy fill, sticky, odor.
— 40 - :___ .
= SAND - Dark grey silty sand, odor, wet.
— 10
42 CLAY - Grey sandy clay, moist, odor.
L~ 15 —]
— 20 — - Greyforown clay with pebbles, moist; odor.
WE— 14
BORING COMPLETED AT 22 FEET.
| — 25 —]
30
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GES]
(Nalmud |
Groundwater & Environmental Services, Inc. B(l;i“i“g
s
Project._Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
] Location 3144 Passyunk Ave., Phila. _  Permit No. N/A
Boring number SB-32 Total Depth__22fL Diameter__6.125 in.
- Casing Elevation____NIA Water Level: Initial _1Lft Seatic M/A
Screen Dia. N/A Length____N/A  SlotSize _ N/A
Casing Dia. MN/A Length__N{A Type N/A
Prilling Method Hollow-Stem Auger | Sample Method __Split-Spoon
Completion Details N/A Jackson Street Sewer Vicinity
o North Yard Figure attached
Driller ___B.L. Myers Bros. Log By E- Dziedzic  page___16 June 1993
) Grab Initial )
. Depth { ywarer Well OVM Water Lithology
(feet) | g, mple Const.| (ppm) Depth
' N/A 46 FILL. - Black/brown sandy fill, dry, odor. -
— 5 —| 14
— 10 — 736
) GRAVEL « Black (stained) gravel, moist, strong odor.
— 279 __: -
= SAND - Dark grey silty sand, odor, wet.
SILT - Brown sandy silt with pebbles, wet, odor.
§ — 15 —
GRAVEL - Tan sandy gravel, wet, no odor.
— 2
CLAY - Dark brown silty clay, wet, no odor.
BORING COMPLETED AT 22 FEET.
— 25 —
30
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Groundwater & Environmental Services, Inc. Ei‘i“ing
0g
Project__Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. NfA
o : Boring numbet §8-33 Total Depth__22 f.___Diameter _6.125in.
- Casing Elevation.._N/A Water Level: Initial 14t Static p/a
‘ Screen Dia. N/A Length____NfA  SlotSize  N/A
Casing Dia. NiA Length__N/A . Type N/A |
Drilling Method Hollow-Stem Auger . Sample Method _Splil-Spoon
= Completion Details N/A Jackson Street Sewer Vicinity
North Yard Figure attached
Drilter ___B.L. Myers Bros. Log By S: Roberts  ate 17 June 1993
Grab Initial ]
. Depth | yaeer Well OVM Water Lithology
r i ‘ (feet) | g, mple Const.| (ppm) Depth
£ ] N/A FLL - Gravel fill.-
— —] - Brown gravel and silt fill.
= = - Gray gravel and silt fill, dry, damp, no odor.
- 5 —
— ] 52 |
v SILT - Dark grey clay silt with coarse sand, strong edor, moisg
L 10 —
: — — 218 - Mediurn grey coarse, sandy silt with pebbles, strong
) odor, moist.
| _] Floating V
NAPL —_
'y L 15 —{ Layer . .
GRAVEL - Wet grey gravel.
— — 239
= 20 — 0 : n :
SAND - Brown/Grey silty medium sand with pebbles, no odor,
L ] wet,
| ] 0 SILT - Brown/grey clayey silt, no odor, weli.
BORING COMPLETED AT 22 FEET,
T
30
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Groundwater & Environmental Services, Inc.

Project.__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Owner__Sun Company, Inc.

Permit No. N/A

Boring numbet SB-34 Total Depth__27ft. __Diameter__6.125 in.
Casing Elevation___N/A Water Level: Initial 141 Static N/A
Screen Dia. N/A Length___ N/A Slot Size —N/iA
Casing Dia. NIA Length. .. IN/A Type N/A

Drilling Method Hollow-Stem Auger

Sample Method Lig- n

Drilling
Log

Sketch Map

i : Jackson Street Sewer Vicinity
1 N/A
Completion Details North Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic page_11 Aupust 1993
Grab Initial )
Depth {water Well OvVM Water Lithology
(feer) Sample Const.| (ppm) Depth
N/A ASPHALT - Asphalt and ballast stone

— ] 0.0

SAND - Black sandy fil}, dry, no odor
[~ 5 — 17
— - 1509
— — 1533
L 10 —

SILT - Dark brown silt, moist, odor
— — 393
T Floating ~~
— —{NAPL —

Layer -

15—

SAND - Sand with some gravel, moist
— 714
. 20 =

SILT - Brown fine sandy silt, moist, no odor
—  — 5
l— 25

CLAY - Reddish brown clay, moist, no odor
— 0
- | BORING COMPLETED AT 27 FEET

30
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‘ Groundwater & Environmental Services, Inc. E;‘illing
&
Project__Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map
Fﬁ Location 3144 Passyunk Ave., Phila, Permit No. N/A
Boring number SB-35 : Total Depth__27 - Diameter__6.125 in.
- Casing Elevation____N/A Water Level: [nitial 13 f. Static N/A
; Screen Dia. N/A Length_ NA  SiotSize _NIA :
Casing Dia. N/A Length__ N/A Type N/A
Drilling Method Hollow-Stem Auger . Sample Method __Split-Spoon ‘
Completion Details NA Jackson Street Sewer Vicinity
Lo North Yard Figure anached
Driller __B.L. Myers Bros. Log By E. Dziedzic  page_11 August 1
i Grab Initial
_ Depth | yater Well OVM Water Lithology
‘F (feet) | g ample Const.| {ppm) | Depth
B N/A ASPHALT - Asphalt and ballast
S 0.0
- FILL - Black sandy fill, dry, no odor
- —  — 11
— 0
- — 0
SILT . - Brown silt, moist, no odor
L 10 —]
. SAND - Fine sand with gravel, moist, odor
— - 489
T Floating ~7
— — NAPL —
Layer -
— 15 — - -
SILT - Black silt and fine sand with some gravel, wet,
- ] 656 odor
L 20 —]
105 GRAVEL - Gravel with coarse to fine sand, wet, sheen. odor
3 F— 25 —
SAND - Dark grey fine sand, wet, sheen, odor
L ] 144
e BORING COMPLETED AT 27 FEET
30
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Groundwater & Environmental Services, Inc. Drilling
Log
Project_Sun Philadelphia Refinery Owner__oun Company, nc. Sketch Map
3 Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring number SB-36 Total Depth__27 f. . Diameter __6.25 in,
o Casing Elevation___N/A Water Level: Initial _13 ft._Sugic N/A
Screen Dia. N/A Length N/A  SlotSize N/
Casing Dia. N/A Length__ N/A | Type . NA
Drilling Method Hollow-Stem Auger  Sample Method __S{it-5p00n
Completion Details N/A Jackson Street Sewer Vicinity
L North Yard Figure attached
- Driller ___B.L. Myers Bros. Log By E- Dziedzic  pawe_ 11 August 1993
Grab Initial
. Depth { water Well ] OVM Water Lithology
(feet) {gam, ple Const. | (ppm) Depth
N/A FILL - Black sandy fill, dry, no odor
— 0.0
— 429
o 5 —
. — 584
— — 273
SILT - Black silt with same pebbles, moist, odor
L — 10 — - Brownish grey silt, moist, odor
. — 220
| __| Floating ~
NAPL —_
— —{ Layer
SAND - Brownish grey coarse sand and gravel, wet,
— 2322 strong odor
GRAVEL - Poorly sorted gravel with some sand and some silt,
i -7 220 wat, odor,
L — 25 —]
SAND . - Coarse sand poorly sorted coarse sand with gravel
- — — 284 and fine sand, wet, odor
fes | ] BORING COMPLETED AT 27 FEET
30
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Groundwater & Environmental Services, Inc. Eﬁlliﬂg
0g
Project... Sun Philadelphia Refinery Owaer__Sun Company., Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. NA
Boring number SB-37 Total Depth_27.ft. Diameter_6.125in,
Casing Elevation N/A Water Level: Initial _12ft Siatic _ N/A
Screen Dia. N/A Length.___ N/A SlotSize _ NA_
Casing Dia. NIA Length NA Type N/A
Drilling Method Hollow-Stem Auger  Sample Methed . Split-Spoon
L . N/A Jackson Street Sewer Vicinity
Completion Details North Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic Date_ 11 August 1993
Grab initial )
Depth | vwrarer Well OVM Water Lithology
(feet) | g, mple Const.| (ppm) Depth
N/A - ASPHALT - Asphalt and ballast stone
— 13
FILL - Brown sandy fill, dry, no odor

L ] - Brown/gray sandy fill, dry, odor

— 5 — 542

— — 117

SILT © - Brown/gray silt with pebbles, moist, odor
L 10 -
S \/
344 GRAVEL - Poorly sorted gravel with sand and silt, wet, sheen,

— odor

15 ]

VE—

l— 20 — i77

| 25 _]

20 SAND - Coarse sand with silt and fine sand
13 - Brown silt with fine sand
| BORING COMPLETED AT 27 FEET
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery Owner__Sun Company, Inc.

Drilling
Log
Sketch Map

Location 3144 Passyunk Ave., Phila. Permit No. N/A

Well number N-77 Total Depth__30ft.  Diameter

Casing Elevation...]N/A

10 inch

Water Level: Initial 9.l Static N/A__

Screen Dia. 4 inch Length___ 2531t Slot Size _0.02inch
Casing Dia. 4 inch Length 8ft_ Type PVCSch4l |
Drilling Method Hollow-Stem Auger . Sample Method __Split-Spoon
Completion Details, ree fi rotectiv 1 stickup with locking ¢ Jackson Street Sewer Vicinity
oo North Yard Figure attached
Driller ___B.L. Myers Bros. Log ByE: Dziedzic  page 11 August 1993
Initial
Depth Water Lithology
(feet) Depth
ASPHALT - Asphalt and ballast stone.
— ha FILL - Black sandy fill with brick and stone, slight odor, dry.
] SAND - Black silty sand, slight odor, moist
T N
L 10 — - - Dark grey stlty sand, strong odor
— T - Same lithology, gobble stone fill
— SILT - Dark grey silt with some pebbles, odor
20—
30 — — -
SILT - Dark brown silt with organic matter, no odor

BORING COMPLETED AT 30 FEET
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Well number N-78

Casing Elevation__N/A

Screen Dia. 4 inch

4 inch

Casing Dia.

_ Drilling Method Hollow-Stem Auger

Completion Details

Flush mount manhole with !

Owner__sun Company, Inc.

Permit No. N/A

Total Depth__30ft. ___Dijameter
Water Level: Initial _12ft._ Static N/A_
Length 25ft. . Slot Size ...0.02inch
Length 5ft.  Type_PVC Sch40

10 inch

Sample Method __N/A

ing churn 1

Drilling
Log

Sketch Map

Jackson Street Sewer Vicinity
North Yard Figure attached

Driller ___B.L. Myers Bros. Log By E- Schwartz  Date 10 Aupust 1993
Initial
Depth Water Lithology
{feet) Depth
ASPHALT - Asphalt and ballast stone.
[— FILL - Black sandy fill with brick and stone, no odor, dry.
B ] SILT - Brownish grey (stained) sandy, silt, dry.
L =] \/
— GRAVEL - Grey gravel with pebbles (stained) odor, coarse sand
matrix, poorly sorted,
— 20 — - Black gravel with pebbles (stained), NAPL/ water
| saturated, strong odor.
— —] SAND - Coarse sand, poorly sorted, black NAPL/water
saturated, strong odor.
T CLAY - Dark brown tight clay, some small pebbles, no odor,
— 30 — dry

BORING COMPLETED AT 30 FEET
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A Groundwater & Environmental Services, Inc. El'lllmg
0g
Project__Sun Philadelphia Refinery Owner___Sun Conipany, Inc. Sketch Map
7 Location 3144 Passyunk Ave.. Phila, Permit No. N/A
Well number N-79 Total Depth__30 1t Diameter 10 in.
Casing Elevation__IN/A Water Level: Initial 12 ft. Sraric N/A
Screen Dia. 4 inch Length__25ft . SlotSize _0.02in,
Casing Dia. 4 inch Length Sfi Ty, PVC Sch, 4
3 Drilling Method Hollow-Stem Auger = Sample Method __N/A
= Completion Details_Flush mount manhole with locking churney plug, Jackson Street Sewer Vicinity
North Yard Figure attached
Driller ___B.L. Myers Bros. Log ByE: Schwartz pate_ 10 August 199
Initial
Depth Sample Well OVA Water Lithology
(feet) |{No. Const.| (ppm) Depth
N/A 0.0 ASPHALT - Asphalt and ballast stone.
] ) FILL - Reddish/brown silty sand with fill, dry, stight odor.
5 - Tan sandy silt with fill, dry, odor.
4 - Sandy silt with fill, black stained, sticky, odor.
| — 10 — ! 6 NV GRAVEL - Tan poorly sorted gravel with quartz pebbles, moist,
— = stained, strong "turpentine” odor.
- Same lithology, strong "turpentine” odor.
: 6
=20 — - Same lithology, wet, strong odor.
’ — — SAND - Dark brown med. grained sand, well sorted, wet,
. strong odor.
) |~ — SILT - Tan sandy silt, saturated, odor, sheen.
— 5
L 30 — : ¢ - | SAND - Tan silty sand, med. grained, saturated, sheen, odor.

BORING COMPLETED AT 30 FEET
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CEMENT WELL PAD

=11 !

mmﬂ_-rremzﬂ?
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e T o él | rL

MATERIAL Hl | l_' [
(TP} _l

_|II_

z:—::ﬁ%‘i:ti::ﬁ:

T,

r (MAY OR MAY NOT BE LOCKING)

GROUNDWATER AND
ENVIRONMENTAL SERVICES, INC.

WELL PROTECTOR CAP

1.—-'—— LOCKING WELL CAP

leag—— CARBON STEEL WELL PROTECTOR EXTENDING
3 TC 6 ABOVE TOP OF WELL CASING

PYC CASING TD EXTEND 30" TC 50" ABOVE GRADE

WELL PROTECTOR TO BE SET IN GRCUT
12 TC 24" BELOW GRADE

4" DIAMETER SCH 40 PVC
MONITORING WELL RISER PIPE

NEAT CEMENT

;#I#I#l BENTONITE' SEAL, 24" THICK MINIMUM
LN

RISER PIPE AND SCREEN JOINED
VIA FLUSH JOINT THREADED ENDS

#2 GRAVEL PACK
EXTENDING 24" ABOVE
THE WELL SCREEN

PYC BOTTOM CAP

POTENTIOMETRIC SURFACE

0.020" CONTINUOUS SLOT SCH 40 PVC
4" DISMETER WELL SCREEN

GROUNDWATER MONITORING WELL SCHEMATIC
RISER STICK-UP COMPLETION
SUN PHHADELPHIA REFINERY

NORTH | DATE: 23 SEPT 83 |CK: SR| APPV: RD
BY: MLB REV: MWELLZ

NA NOT TO SCALE
 comnmastea
0 000




GROUNDWATER AND R
ENVIRONMENTAL SERVICES, INC.

PROTECTIVE STEEL COLLAR SET IN CONCRETE
LOCKING WELL CAP

CEMENT WELL FAD

e
ﬁgﬁgﬁgﬁgﬁg: HONTORING WELL RISER PIPE

NEAT CEMENT

T

Nk

A==l
M"(\E;E;AL ﬂi_—ﬁﬂ_%lﬁmp ) wa—— BENTONITE SEAL, 24" THICK MINIMUM
E=l==1R

Tl
T
i
Il
iﬂﬁlﬂ

RISER PIPE AND SCREEN JOINED
via FLUSH JOINT THREADED ENDS

=

I
[I=
b
1] |—]
I=

POTENTIOMETRIC SURFACE

#2 GRAVEL PACK
EXTENDING 24" ABOVE
THE WELL SCREEN

0.0207 CONTINUOUS SLOT SCH 40 PVC
4" DIAMETER WELL SCREEN

PVC BOTTOM CAP

GROUNDWATER MONITORING WELL SCHEMATIC
FLUUSH MOQUNT COMPLETION

SUN PHILADELPHIA REFINERY

NORTH DATE: 23 SEPT 93 CK: SR | APPY: RD
BY: MLB REV: MWELL

NA NOT TO SCALE

==
g QGO




MONITORING WELL CONSTRUCTION LEGEND

SUN COMPANY, INC. {R&M)
PHILADELPHIA REFINERY

Neat cement

% Bentonite clay

No. #2 Sand Gravel Pack

Monitoring Well Screen




APPENDIX B
DRILL LOGS - POLLOCK STREET SEWER
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Groundwater & Environmental Services, Inc, E;‘illiﬂg
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sfctch Map
Location 3144 Passyunk Ave,, Phila. Permit No. N/A

Boring numbet SB-1 Total Depth_2ft.  Dijameter__6.125 in.

Casing Elevation N/A Water Level: Initial _13ft, Static N/A__

Screen Dia. NIA Length  N/A  SlotSize _N/A____

Casing Dia. N/A Length__ N/A Type. N/A

Drilling Method Hellow-Stem Auger

Sample Method __Split-Spoon

Completion Details N/A Pollock Street Sewer Vicinity;
L. South Yard Figure attached
Driller ____B.L. Myvers Bros. Log By E. Dziedzic e 17 June 1993
Grab Initial
Depth | yracer Well OVM Water Lithology
(feet) Sample Const.| (ppm}| Depth
' N/A ASPHALT AND BALLAST STONE
— 3
SAND - Dark brown silty sand, duy, slight odor.
— 5 = 63
— 23
— 10 — 3 - Dark grey sand with pebbles, moist, slight odor.
Floating] v
— 1 NAPL ==
» __| Layer -
— 15 — 1349 - Coarse sand with pebbles, grey, odar. wet.
— 619 - Dark brown silty sand, wet, slight odor.
L. 20 —]
— — 445
GRAVEL - Grey gravel with pebbies, wet, sheen, edor.
— —] 372
BORING COMPLETED AT 27 FEET.
30
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Groundwater & Environmental Services, Inc.

Project. Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Owner Sun Company, Inc.

Permit No. __N/A

Boring number SB-2 Total Depth__22ft.  Diameter. 6,125 in.
Casing Elevation N/A Water Level: Initial _14 fi. Swatic _N/A
Screen Dia. N/A Length NfA Slot Size N/A
Casing Dia. N/A Length N/A. Type N/A

Drilling Method Hellow-Stem Auger

Sample Method _SolitSpoon . -

Drilling
Log

Sketch Map

Pollock Street Sewer Vicinity;

Completion Detail N/A
mpletion Letatls South Yard Figure attached
Drller ___B.-L. Mvers Bros. Log By E. Dziedzic pae 28 June 1993
Grab Initial i
Depth | wrater Well | OVM Water Lithology
(feet) 1o o ple Const.| {(ppm} Depth
N/A ASPHALT AND BALLAST STONE
— = 225
FILL : - Brown sandy fill with crushed stone.
I 99
s SILT - Dark grey clayey silt, moist, odor.
— e 174 - Tan silt, dry, odor.
- —] 344
b [0 — 48
I 196
Floating A4
— —]NAPL — - Brown silt with pebbles, moist, odor,
15 | Laver 401
GRAVEL - Cobble and pebble sized gravel, auger resistance.
— 20 — .
- Gravel with coarse sand and pebbles, wet, sheen,
— 270 slight odor.
BORING COMPLETED AT 22 FEET.
b 25 ]
30
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Groundwater & Environmental Services, Inc. B;l“ing
2
Project—Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map
Lacation 3144 Passyunk Ave., Phila. Permit No. NfA
Boriag numbet SB-3 Total Depth__20ft.  Diameter 6:123 in,
Casing Elevation N/A Water Level: Initial 15 ft- Static N/A
Screen Dia. NIA Length N/A  SlotSize  INVA
Casing Dia. N/A Length NA - Type N/A
Drilling Method Hollow-Stem Auger  Sample Method ._Split-Spoon_
Completion Details NIA Pollock Street Sewer Vicinity;
Driller ___B.L. Myers Bros. Log By B- Driedzic Dage__ 21 June 1993 South Yard Figure attached
Grab Initial N
Depth { 7000 Well OvVM Water Lithology
(Feet) | gample | Comst-{ PPm) |  Depih
NfA ' ASPHALT - Asphalt and ballast stone
b ] 0.0
FILL - Tan sandy fill, dry, no odor.
L 5|
. — 16 n .
SILT. - Black sandy silt, moist, odor.
— — 23
10 ]
733 SAND - Medium grained sand with pebbles, moist, strong odor.
L 15 \/
109 = GRAVEL . - Brown silty gravel, wet, sheen, odor.
a0 - Cobble-size gravel
AUGER REFUSAL AT 20 FEET
25 |
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave,, Phila.

Owner__oun Company, Inc.

Permit No. N/A

Boring number SB-4 Total Deplh_?;?.__[:t;__[)izmelcrﬁ_»fzj_i“.-_
Casing Elevation N/A Water Level: Tnitial 13 fL gpaic NA
Screen Dia. N/A Length__ N/A SlotSize ____N/A
Casing Dia. N/A Length N/A Type N/A

Drilling Method Hollow-Stern Auger

. Completion

Details

N/A

Sample Method _Split-Spoon

Drilter ___ B.L. Myers Bros.

Log By E. Dziedzic pgge_ 28 June 1993

Drilling
Log

Sketch Map

Pollock Street Sewer Vicinity;
South Yard Figure attached

Grab Initial
Depth | water Well OvVM Water Lithology
(feet) | g ample Const.| (ppm) Depth
N/A FILL - Brown sandy fill, dry, slight odor.
— 166
- Black sandy fill, dry, slight odor.
. —] 55
T 5 —
I 4
SILT - Dark brown sandy silt, moist, no odor.
Floating] ~
—  —] NAPL 55 —== - -
Laver - SAND - Dark brown silty sand, moist, odor.
— Y - Dark brown silty sand, wet, odor
— 15 — 401
I 3
CLAY - Tan clay, moist, no odor
20 —
— 25 — 201
SAND - Greyish/Brown coarse sand, pebbles, and gravel, wet,
— slight odor.
BORING COMPLETED AT 27 FEET.
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Owner__sun Company, Inc.

Location 3144 Passyunk Ave., Phila.

Boring number

Casing Elevation

Screen Dia.

SB-5

N/A

N/A

Casing Dia.

N/A

Permit No. N/A

Total Depth 24 1. Diameter 6,125 in,
Water Level: Initial 20 f& Spatic Nia__
Length... N/A_ SlotSize ___N/A
Length NA L Typa N/A

Drilling Method Hollow-Stem Auger

Completion Details_N/A

Sample Method __Split-Spoon

Drilling
Log

Sketch Map

Pollock Street Sewer Vicinity;

Driller __B.L. Myers Bros, Log By.E: Dziedzic pate__ 21 June 1993 South Yard Figure attached
Grab Initial A
Depth | wrater Well OVvM Water Lithology
(feet) | g araple Const.| (ppm) Depth
N/A ASPHALT - Asphalt and ballast stone.
e o] 29 y
FILL - Fill with brown/black sand, dry, odor.
S 209
- 5
] 309
436 SAND - Dark grey sand, moist, odor.
|10 ]
_ —1 216
46 SILT - Orange silt, moist, slight odor.
15 —I
Floatin N
L 20 NAPL & — - Grey/Brown silt, moist, odor.
| _| Layer 189
Zg GRAVEL - Brown gravel with small pebbles, wet, odor.
— - Brown gravel with large pebbles, wert, odor. sheen.
B T AUGER REFUSAL AT 24 FEET.
L 25
30
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Groundwater & Environmental Services, Inc. Drilling

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Log

Owner __Sun Company., Inc, Sketch Map

Permit No. __N/A

Boring number SB-7 Total Depth__27 8. Diameter __§.125 in.
Casing Elevation N/A Waler Level: Initial _14fl. Static _N/A
Screen Dia. N/A Length N/A  Slot Size —___NA
Casing Dia. N/A Length N/A - Type N/A

Drilling Method Hollow-Stem Auger

Sample Method __Split-Spoon

Completion Details N/A Poliock Street Sewer Vicinity;
Drilier ___B.L. Myers Bros. Log By E- Driedzic pate__ 28 June 1993 South Yard Figure atached
Grab Initial '
Depth |yraier Well | OVM Water Lithology
(feet) | ample Const.{ {ppm) Depth
N/A FILL - Ballast stone (cobble size), large.
— ™ 3
| 33
il
- Dark grey gravel fill, dry, odor.
— 5 —
I 129
SILT - Greyish brown silt, dry, odor.
10 —
E— 12
Floating| v
—  —} NAPL =
- 15 — Layer - Pebbles in sandy matrix, moist, odor.
— 218
L 20 —
| 25
GRAVEL - Grey gravel, wet, sheen, odor.
— = 277
BORING COMPLETED AT 27 FEET.
30
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Groundwater & Environmental Services, Inc. al)‘illing

' {3
Project__Sun Philadelphia Refinery Owner__sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No, N/A

Boring numbec

Casing Elev

Sceeen Dia.

SB-10

ation,

N/A

N/A

Casing Dia

N/A

Drilling Method Hollow-Stem v

Total Depth_27 .. Diameter 6.125 in,
Water Level: [nitial _14.fi._Static N/A
Length _ N/A  SlotSize . N/A
Length_ . NA_ Type N/A
Sample Method .. Split-Spoon

Completion Details N/A Poltock Street Sewer Vicinity;
. . South Yard Figure attached
Driller ___B.L. Myers Bros. Log By E.Pziedzic  Date_ 29 lune 1993
Grab Initial
Depth | ywrater Well OVvM Water Lithology
(feet) | g ample Const.| (ppm) Depth
N/A 00 ASPHALT - Asphalt and ballast stone.
FILL - Black sandy filt, dry, no odor.
] 15
I 24 —
SILT - Tan silt, dry, no odor.
| 5]
- — 265
— 10— 154
GRAVEL - Pebble-size gravel
3421 SAND - Grey coarse sand with pebbles, slight odor, wet.
] Floating ~7
—  —| NAPL —
i5 Layer =
L 20 |
GRAVEL - Cobble-size gravel
L 25 ]
295 SAND - Greyish/Brown coarse sand, wet, sheen, odor.
BORING COMPLETED AT 27 FEET.
30




Groundwater & Environmental Services, Inc.

Project._Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Owner__sun Company, Inc.

Permit No. _N/A

Total Depth__27 ft. _ Diameter _6.125 in.
Water Level: Initial _13fL Static _N/A
Length NA_ SlotSize . N/A

Boring numbet SB—]Z
Casing Elevation N/A
Screen Dia. N/A
Casing Dia. N/A

Drilling Method Hollow-Stem Auger

Completion

Details.

NIA

Length . NA  Type  N/A |
Sample Method .. Split-=Spoon _____

Driller ___B.L. Myers Bros.

Log By E:. Dziedzic Dgje 24 June 1993

Drilling
Log

Sketch Map

Poltock Street Sewer Vicinity;
South Yard Figure attached

Grab Initial
Depth | yraper Well | OVM [ - water Lithology
(feet) | gample [ Const| (pm) [ pepih
N/A ASPHALT - Asphalt and ballast stone.
27 FILL - Grey sandy fili, dry, slight odor.
5 _| 265
88 SAND - Brown sand, moist.
| 10 |
L 11 - Brown silty sand, moist.
Floating Vv
[ | NAPL =
L —{ Layer
— 15 230 - Black coarse sand and gravel with pebbles, wet, odor.
L 20
|25 _| 3t
~ Dark brown coarse sand, gravel and pebbles, slight
— 3 ador, globs of NAPL, wet.
BORING COMPLETED AT 27 FEET.
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Boring numbec

Casing Elevation

Screen Dia

Casing Dia.

SB-14

NIA

N/A

N/A

Drilling Method Hoflow-Stem Auger

Completion

Details

N/A

Owner__Sun Company, Inc.

Permit No. NIA

Total Depth__27ft. _ Diameter 6,125 in.

Water Level: Initial _14ft Sratic _N/A
Length______ N/A SlotSize __ N/A
Length N/A  Type N/A

Sample Method __Split-Spoon

Driller B.L. Myers Bros.

Log By E. Dzicdzic Date 29 Junc 1993

Drilling
Log

(1)

Sketch Map

Pollock Street Sewer Viginity;
South Yard Figure attached

Grab Initial
Depth | water Well OVM Water Lithology
(feet} Sample Const. | {(ppm) Depth
N/A FILL - Stone fill, dry, no odor.
™ ] 263 - Black sandy fill, odor.
L 5 ]
180
— — 19
SAND - Greyish/Brown silty sand, moist, odor.
| 10 _|
U 260
—  — . - Brownish/Grey fine sand, wet, slight odor.
Floating 7
- —INAPL
T Layer 1310 =
20 _] 679
| GRAVEL - Pebbles and cobbles, some sand, shight odor.
— 25 — 447
| 1 BORING COMPLETED AT 27 FEET.
30

DA 1 - 1
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GES| -
LTINS
Groundwater & Environmental Services, Inc. E(l)'i“i“g
8
Project__Sun Philadelphia Refinery Owner,_Sun Company, Inc Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbecr SB-i7 Total Depth___27.fL, _Diameter. §.125 in.
Casing Elevation N/A Water Level: [nitial _13 . Static NfA
Screen Dia. N/A Length__ N/A Slot Size ___N/A___
~ Casing Dia. N/A Length N/A Type N/A
Drilling Method Hollow-Stem Auger . Sample Method _SplitSpoon |
. . ' . Pollock Street Sewer Vicinity;
NIA ’
Completion Details South Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic pgate__ 24 June 1993
Grab Initial
- Depth | yraier Well OovM Water Lithology
; (fee) |g ample Const.| (ppm) Depth
” N/A FILL - Grey sandy fill with stone, dry, odor,
] 326
P 5 ]
- 2568 SAND - Black sticky sand, slight odor.
10 ] 265
] . Floating N
[ T |NAPL ===
L —} Layer
o = 15 - 459 - - . . .
: GRAVEL - Black gravel with pebbles interbedded with silt,
— =] wet, sheen, stained, cdor.
= - Cobble-size gravel.
. L 20 ]
SAND - Black sand, watet/NAPL spooge, sheen, odor.
o GRAVEL - Cobble-size gravel.
SAND - - Dark grey coarse sand.
| 35 B8
GRAVEL - Gravel with some pebbles, odor, wet
BORING COMPLETED AT 27 FEET
30

DA T 1 o i



Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Owner__Sun Company, Inc.

Location 3144 Passyunk Ave., Phila,

Boring number SB-18
Casing Elevation, N/A
Screen Dia. N/A
Casing Dia. N/A

Drilling Method Hollow-Stern Auger

Permit No. N/A

Total Depth___22ft.  Diameter_6.125 in.

Water Level: Initial 128t Static N/A

Aength.... . NA SloiSize ___NA __

Length_ . N/A Type N/A
Sample Method ___Spiit-Spoon

Drilling
Log

[)

Sketch Map

Completion Details. N/A Pollock Street Sewer Vicinity;
L South Yard Figure attached
Driller ___B-L. Myers Bros. Log By E. Dziedzic g 28 June 1993
Initial
Depth (\:;:tzr Well | OVM |  waer Lithology
{feet) Sample Const.] (ppm) Depth
N/A FILL - Large cobble size stone fill.
L — - Brown sandy fill, dry, no odor.
5 70
— 3
— 10 —4
- ’__‘ FIoating 78 v
NAPL = SAND - Brown sand with pebbles, moist.
| —J Layer
— — 344 - Coarse sand and pebbles, wet, sheen, stained, slight
|5 odor.
T - Pebbles and cobbles, no odor,
L 20 —] 337 - Coarse sand, gravel and pebbles, wet, sheen, slight odod.
BORING COMPLETED AT 22 FEET.
| 25 |
kit
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Groundwater & Environmental Services, Inc. II),;l“mg
(4
Praject__Sun Philadelphia Refinery Owner __oun Company, Inc. Sketch Map
Locatjon 3144 Passyunk Ave., Phila. Permit No. __N/A
Boring number, SB-19 Total Dcpm.__m___l)iamc[er&i_“-_
Casing Elevation N/A Water Level: Initial _13fL Static N/A
Screen Dia. N/A Length N/A_ SlotSize __ NA
Casing Dia. N/A Length N/A  Type N/A
Drilling Method Hollow-Stem Auger | Sample Method __Split-Spoos
Completion Details___N/A Pollock Strect Sewer Vicinity;
Driller ____B-L. Myers Bros. Log By E- Dziedzic e 23 Junc 1993 South Yard Figure attached
Grab Initial
Depth Lyyater Weli | OVM Water ‘ Lithology
(feet) gum ple Const.| (ppm) Depth .
N/A 10 FILL . - Dark brown sandy fill with stone and wood, dry
—— no odor. :
— 5 — 72
] 24 " N
SILT - Brown sandy silt, moist, no odor,
10 — 106
SAND - Dark grey sand with pebbles, moist, odor.
Floating 7
B —] NAPL —
L ] Layer 403
| 45 )
GRAVEL - Grey/brown gravel with pebbles, wet, sheen
=~ 482 slight odor.
] SAND - Brown sand with pebbles and cobbles.
— 20 —
— 25 — 58 - Coarse brown sand, some pebbles, wet, sheen, odor.
BORING COMPLETED AT 27 FEET
30
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Groundwater & Environmental Services, Inc.

Project

Sun Philadelphia Refinery

Owner__Sun Company, Inc,

Location 3144 Passyunk Ave., Phila.

Boring number SB-20
Casing Elevation N/A
Screen Dia. N/A
Casing Dia. N/A

Dritling Method Hollow-Stem Auger

Permit No, _N/A

Total Depth_27 ft.  Diameter 6,125 in,
Water Level: [nitial 16 ft. Static N/A
Eength__ DN/A__ Slot Size N/A
Length____NIA _ Type N/A
Sample Method __Split-Spoon

Drilling
Log

Sketch Map

Completion Details__N/A Pollock Street Sewer Vicinity;
L South Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic pye 23 June 1993
Grab Initial
Depth | warer Well OVM Water Lithology
(feet) Sample Const.| (ppm} Depth
NfA FILL - Brown/Tan sandy fill with stones, dry, no odor.
B S ] 97 SAND - Black (stained) sand, odor.
— — 10 . - -
CLAY - Dark brown silty clay, moist, slight odor.

— 10
B _ SILT - Dark brown sandy silt, moist, no odor.
— 15 — : - Brown/Black sandy silt, moist, odor.
| __|Floating N4

NAPL e
—  —jLayer 38 -

5t SAND ~ Brown sand with pebbles.
L 20 —
| 25 ]
251 GRAVEL - Dark brownish/grey gravel with-pebbles, wet, odor,
I — sheen,
BORING COMPLETED AT 27 FEET.
30
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GES|
LTINS
Groundwater & Environmental Services, Inc. El‘i“ing
. og
Project__Sun Philadelphia Refinery Owner __Sun Company, Inc. Sketch Map
1 Location 3144 Passyunk Ave., Phila. Permit No. __N/A
Boring number____SB-21i Total Depth__27 ft. __ Diameter_6.125 in,
Casing Elevation___N/A Water Level: Initial _12 i Static NA___ :
§ Screen Dia. NZA Length, N/A_ StotSize  NIA
Casing Dia. N7A Length__ NA Type  NA
Drifling Method Hollow-Stem Auger  Sample Method __Split-Spoon
Ci letion Detatls N/A Pollock Street Sewer Vicinity;
ompletion Lietats South Yard Figure attached
= Driller ___B.L. Myers Bros. Log By E-Dziedzic pate_23 June 1993 :
- Grab Initial ]
Depth | water Well OvM Water Lithology
:‘ (feet) Sample Const. | (ppm) Depth
il ' N/A 3 FILL - Tan sandy fill, dry, no odor.
|5 _| 17
SAND - Brown silty sand, dry, no odor.
| _ 10 __| 14
| — 106 - Brown fine sand with pebbles, moist, odor.
L 15 4
GRAVEL/SAND - Tan gravel and sand with large pebbles, moist,
— 865 stight odor.
| __] Floating v
NAPL =
N L -] Layer
. - - Cobble-size gravel.
i 20 |
25 ]
189 SAND - Dark brown/grey medium sand, wet, odor, sheen.
72 GRAVEL - Gravel with pebbles, wet, odor, sheen.
BORING COMPLETED AT 27 FEET.
30
PAGE L Ae 1




Groundwater & Environmental Services, Inc. B:)‘illiﬂg

B
Project__Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila, _  permit No. __ N/A

Boring numbet $B-22
Casing Elevation N/A
Screen Dia. NiA
Casing Dia. N/A

Drilling Method Hollow-Stem Auger
Completion Details_NA

Total Depth__20 ft, Diameter_6.125 in,
Water Level: Initial _14 €L Siatic N/A
Length N/A | Slot Size N/A
Length M/A . Type DA
Sample Method __Split-Spoon

Pollock Street Sewer Vicinity;

Driller ___B.L. Myers Bros.

Log By E: Dziedzic  Daje_ 23 June 1933

South Yard Figure attached

Grab Initial
Depth { water Well OvM Water Lithology
(feet) Sample Const.| (ppm) Depth
NiA SAND - Brown silty sand, dry, no odor.
e 5 —
U 10
- 10 —
SILT - Dark brown clayey silt, dry, no odor.
| __{ Floating V
NAPL =
— 15 —{ Layer 0.0
SAND : - Brown silty sand with large pebbles, moist, no odor.
GRAVEL - Cobble-size gravel.
L 20 ]
AUGER REFUSAL AT 20 FEET
= -
L 25 |
30

PAGE OF




GES]
LT JNs
Groundwater & Environmental Services, Inc. E;illing
4
Project__Sun Philadelphia Refinery Owner___oun Company, Inc. Sketch Map
i Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbet SB-23 Total Depth__27 ft. . Diameter__6.123 in.
.Casing Elevation N/A Water Level: [nitial  _14ft, Static _N/A
Screen Dia. N/A Length_____ N/A  Slot Size ___N/A
Casing Dia. N/A Length NfA Type N/A
| Drilling Method Hollow-Stem Auger . Sample Methed __Split-Spoon
3 Completion Details N/A Pollock Street Sewer Vicinity;
) South Yard Figure attached
= Doller __B.L. Myers Bros. Log By E- Dziedzic  pgge_ 29 June 1993
Grab Initial
Depih | water Well OVM Water Lithology
(feet) | sample | Comst.| (ppm) Depth
N/A ASPHALT - Asphalt,
] 157 FILL - Black sandy fill, dry, slight odor-
- —] 339
T e
] 14 SILT - Black sandy silt, dry, no odor.
— 10 —
278
Floating ~
& — ] NAPL o
: | 15 - Layer -
: 515 SAND - Coarse sand, gravel, and pebbles, motist, odor.
— 20 — 1039
SILT - Tan clayey silt.
GRAVEL - Pebble-size gravel
k. CLAY - Greenish silty clay
| 25 |
w i BORING COMPLETED AT 27 FEET.
30
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Groundwater & Environmental Services, Ine. E{:’illing

£
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave,, Phila. Permit No. N/A
Boring number 8B-24 Total Depth__22fL.___ Diameter__6.123 in.
Casing Elevation___N/A Water Level: Initial 12l Seatic N/A.

Screen Dia.

N/A

Length N/A Slot Size _N/A

N/A

Casing Dia

Drilling Method Hollow-Stem Auger

Length N/A____ . Type NiA
Sample Method __SplitzSpoon

Pollock Street Sewer Vicinity:

Completion Details n/A South Yard Figure attached
Driller __ B.L. Myers Bros. Log By E. Dzicdzic page_ 25 June 1993
Grab Initiat
Depth [yraeer | Well | OVM | wager Lithology
(feet) | g ample | Comt| (PPm) | Depth
N/A 0.0 FILL - Dark brown sandy fill with crushed stone, dry, no odor.
f— 36 - Black sandy fill with crushed stone, dry, no odor.
— 5 —
— 0.0
— 10 — 15
SAND - Black sand, moist, no odor
Floatin AN
—  — naer ] 3145 7
La = GRAVEL - Black gravel with quartz pebbles, wet, sheen,
. ] Layer
strong odor.
SAND - Grey coarse grained sand, wet, odor.
— 20 —
— 78
BORING COMPLETED AT 22 FEET.
L 25 —
30
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Groundwater & Environmental Services, Inc. gl)‘ illing
- Project._Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map
2 Location 3544 Passyunk Ave., Phila. Permit No. N/A
Boring numbec £8-26 Total Depth__20 1. Diamerer 6:125 in._
- Casing Elevation N/A Water Level: Initial _NA  Static _N/A
: Screen Dia. N/A Length N/A SlotSize ... N/A
Casing Dia. N/A Length NIA  Type N/A
¥ Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoog
- Completion Details N/A ' Pollock Sireet Sewer Vicinity;
L South Yard Figure attached
- Driller __B.L. Myers Bros. Log By E. Dziedzic page 29 June 1993
Grab Initial .
Depth |y | Well | OVM | wager Lithology
(feet} Sample Const.| (ppm) Depth
N/A ASPHALT - Asphalt.
FILL - Stone fili, dry, no odor.
75 :
|— - - Dark brown sandy fill, dry, odor.
.
B
S 0.0
" SILT - Brown silt, dry, no odor.
- — h— 5
— 10 —
: GRAVEL - Gravel and pebbles with some silt, wet, no odor.
. SE - Cobble-size gravel,
1 — 15 — 5
. T 3 SAND - Brown sand, moist
— 3 SILT ’ - Brown silt, moist.
20 GRAVEL - Cobble-size gravel.
AUGER REFUSAL AT 20 FEET. A
A = 25 —
30
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GES]
LTINS
Groundwater & Environmental Services, Inc. E;‘illing
: s
Project__Sun Philadelphia Refincry Owaer__Sun Company, Inc. Sketch Map
4 Location 3144 Passyunk Ave., Phila.  parmit No. __ N/A
Boring numbet SB-27 Total Depth_27 ft.  Dismeter 6125 in.
Casing Elevation N/A Water Level: Initial 138 Seatic A
. Screen Dia. N/A Length N/A_ SkeSize _ N/A
Casing Dia. N/A Length N/A  Type N/A
1 Drilling Method Hollow-Stem Auger . Sample Method __Split-Spoon
Completion Details___- N/A Pollock Street Sewer Vicinity;
- Driller ___B.L. Myers Bros. Log By E: Pziedzic Dy _ 29 June 1993 South Yard Figure attached
Grab Initial .
B l?epth Water \CNel[ OovM Water Lithology
i (feet) Sample onst. | (ppm) Depth
N/A . FILL - Stone fill.
[ 7] - Black sandy fill, dry.
| — - 229
S 77 SILT - Grey/Brown sandy silt, dry, slight odor.
10 -] 122
£ | _ 315
—  — Floating
. 5 NAPL N GRAVEL - Pebble and cobble-size gravel
Layer ==
515 SAND - Brown sand with pebbles, moist, odor.
L 20 — 275
e 25 ]
1066 GRAVEL - Gravel, coarse sand and pebbles, wet, sheen, odor,
o BORING COMPLETED AT 27 FEET.
30

PAGE _ 1 . __1
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Owner__Sun Company., Inc.

Location 3144 Passyunk Ave., Phila.

Permit No. ___N/A

Boring numbet SB-28 Total Depth__22fl.  Diameter 6.125 in.
Casing Elevation N/A Water Level: Initial 13 fC Static NA
Screen Dia. - N/A Length N/A  SlotSize __ N/A _
Casing Dia. N/A Length NIA. Type_ N/A
Drilling Method Hollow-Stem Auger Sample Method __Split-Spoon

Completion Details

N/A

Log By E. Dziedzic pate_ 28 June 1993

Drilling
Log

Sketch Map

Pollock Street Sewer Vicinity;
South Yard Figure attached

Driller ___B.L. Myers Bros.
Grab Initial
Depth water Welt OovVM Water Lithology
(feat) Sample Const.{ (ppm) Depth
NA FILL - Brown sandy fill with crushed stone, dry, no odor,
IO 3
ST - Brown silt, dry, no odor.
— 5 —
] - Greyish/brown sandy silt, moist, no odor.
10 —
Floating ~~ ‘
i~ — | NAPL 3 — - Brown/grey sandy silt, wet, slight odor.
| Layer -
L 15 —
- 20 | 4 - Dark brown sandy silt with organic peat, moist, no
. odor,
BORING COMPLETED AT 22 FEET.
. 25 |
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Boring numbet SB-29
Casing Elevation NIA
Screen Dia. N/A
Casing Dia. NfA

Drilling Method Hollow-Stem Auger

Completion Details

NIA

Owner__Sun Company, Inc.

Permit No. __N/A

Total Depth_22 1, Diameter 6125 in.
Water Level: Initial _13fl. Searic _N/A

Length_____ _M/A_ SlotSize ___N/A
Length N/A. Type N/A

Sample Method __Split-Spoon

Driller __ B.L. Myers Bros.

Log By E. Dziedzic are 28 June 1993

Drilling
Log

Sketch Map

Pollock Street Sewer Vicinity;
South Yard Figure attached

Grab Initial
Depth |ywater Well | OVM Water Lithology
(feet} |g ample Const.| {(ppm) Depth
N/A FILL - Sandy fill with stone, dry, no odor.
| ] 4
5 — 0.0
’ SILT - Tan clayey silt, moist, no odor.
— 0.0
L 10 ]
S 48
Floating]
] 18 N
— — NAPL —
Layer -
L 15
N GRAVEL/SAND - Black gravel and grey coarse sand, moist, odor.
- — 42
| 20 ¢
9 SAND - Coarse sand (top), gravel with pebbles (borom) black,
— wet, sheen, odor.
BORING COMPLETED AT 22 FEET.
L. 25 .1
30
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Groundwater & Environmental Services, Inc.

Project__Sun Philadelphia Refinery

Owner__Sun Compaqy, Inc.

Drilling
Log

Sketch Map

Location 3144 Passyunk Ave., Phila.

Boring number SB-31

Casing Elevation N/A

Permit No.
Total Depth_22 ft,

Water Level: Initial

INFA,

Diameter__6.125 in.

14 . Static N/A

Screen Dia. N/A, Length N/A__ SlotSize . NA
Casing Dia. N/A Length, N/A _ Type N/A
Drilling Method Hollow-Stem Auger = Sample Method __Split-Spoon

Completion Details___N/A

Pollock Street Sewer Vicinity,;

South Yard Fig ttached
Driller __B.L. Myers Bros. Log By E-Driedzic pate_ 24 June 1993 outh Tard Figure atiac
Grab Initial )
Depth | vrater Well OVM Water Lithology
(feet) Sample Const.| (ppr1) Depth
N/A ASPHALT - Asphalt and ballast stone.

11 FILL - Grey sandy fill with crushed stone, dry, odor.

142 SILT - Dark grey silt, dry, odor.
L5 ]

188
I 65
— 10 —
- —] 26 - Brown silt, dry, ador.
L 15

11 CLAY - Brown/Tan banded silty clay, wet, no odor.
20 - Gray clay, some oganic matier, wet, no odor
- — 0.0
| ] BORING COMPLETED AT 22 FEET.
L 25 |
30
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Groundwater & Environmental Services, Inc. E{l;i“ing
g
Project__Sun Philadelphia Refinery Owner__Sun Company, Inc. Sketch Map

Location 3144 Passyunk Ave., Phila. Permit No. N/A

Boring number SB-32 Total Depth__.25 fl. . Diameter 6.125 in,
" Casing Elevation___N/A Water Level: Initial 16 ft. Static _N/A

Screen Dia. N/A Length N/A  Slot Size N/A

Casing Dia. NfA Length N/A  Type N/A

Drilling Method Hollow-Stem Auger . Sample Method __Split-Spoon
Completion Details_N/A

Pollock Street Sewer Vicinity;

South Yard Figure attached
" Dritler ___B.L. Myers Bros. Log By E-Dziedzic pyte_ 24 June 1993
Grab Tnitial -
Depth | yoeer Well ovM Water Lithology
(feet) |g ample Const.| (ppm) Depth
A N/A oo ASPHALT - Asphalt and ballast stone.

SAND/GRAVEL - Black sand and gravel, dry. slight odor.

L5 0.0 SILT - Brown banded silt, dry, no odor.
I
L 3

10 ]

,, _ CLAY - Stiff clay

15 GRAVEL - Pebble and cobble-size gravel,

) Floating 480 7 SAND - Brown coarse sand, gravel, and pebbles, moist, sirong
B —|NAPL — ador,
- | Layer -
L 20

465

- Pebbles with coarse sand, wet, sheen, odor.

BORING COMPLETED AT 25 FEET.




[1)

Groundwater & Environmental Services, Inc. El‘illiﬂg

08
Project__Sun Philadelphia Refinery Owner Sun Company, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A

Boring numbec SB-33 Total Depth___27 f_ Diameter_6.125 in,
Casing Elevation N/A Water Level: Initial 20ft. Static _N/A
Screen Dia. N/A Length___ N/A__ Slot Size N/A
Casing Dia. N/A Length N/A Type__ N/A

Drilling Method Hollow-Stem Auger

Completion Details_N/A

Sample Method _Split-Spoon

Pollock Street Sewer Vicinity;

o South Yard Figure attached
Drifler ___B.L. Myers Bros. Log By B. Dzicdzic  page_ 23 June 1993 :
Grab Initial ’
Depth | o | Well | OVM | wager Lithology
{feety o o] Comst] (oPm){ Depih
NIA ASPHALT - Asphalt and ballast
I 44 -
464 SAND - Black sand with fill, odor.

U
— — 31 - Black/Dark brown silty sand, moist, odor.
l— [0 .
S 10

SILT - Dark grey sandy silt, moist, odor,
15 ] 65 - Grey clayey silt, moist, no odor,

Floating 7

— 20 — NAPL — - Browan sandy silt, moist, slight odor, stained.
| _| Layer 1056 -

GRAVEL - Grey gravel, wet, slight odor, stained.
L 25 _|

SAND - Brown sand with gravel and pebbles, wet, odor,
_ 608 no sheen.

BORING COMPLETED AT 27 FEET
30

PACE | S 1
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Groundwater & Environmental Services, Inc. Eﬂﬂing
0g
Project Sun Philadelphia Refinery Owner__2un Company, Inc. Sketch Map
' _Location 3144 Passyunk Ave., Phila. Permit No. __ N/A
Boring number SB-34 Total Depth_25fL. Diameter _6.125 in.
Casing Elevation. N/A Water Level: Initial 13.£L_Static N/A
Screen Dia. N/A, Length N/A_ SlotSize__ N/A
Casing Dia. N/A Eength NIA . Type N/A
Drilling Method Hollow-Stem Auger = Sample Method __ Split-Spoon
Completion Details, N/A _ Pollock Street Sewer Vicinity;
Drifler __B.L. Myers Bros. Log By E-Dziedzic Dt 24 June 1993 South Yard Figure attached
Grab Initial
- Depth |’ | Well | OVM | water Lithology
{feet) Sample Const.| (ppm) Depth
£ N/A : FILL - Brown sandy fill with stone, dry, no odor.
5 11 SAND - Black sticky silty sand with fill, slight odor,
— ] 19 ) . - Black silty sand, sticky, odor, moist.
L— 10 ]
] Floating 7
L— 15 - NAPL
Layer " = SILT - Brownish/grey sandy sift, wet, slight odor, sheen.
20 |
GRAVEL - Pebble and cobble size gravel.
i 25 3
BORING COMPLETED AT 25 FEET.
3G

PAGE 1 i
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Groundwater & Environmental Services, Inc. lf;illiﬂg
&5 g
Project Sun Philadelphia Refinery Owner__oun Company, Inc. Sketch Map
-
Location 3144 Passyunk Ave., Phila. Permit No. NiA
Boring numbec 5B8-35 Total Depth___27 ft__Diameter. G125 in,
Casing Elevation____N/A Water Level: Tnitial _14fL Static WA
Screen Dia. N/A Length__ N/A  Slot Size __ N/A
Casing Dia N/A Length NIA - Type N/A
Drilling Method Hollow-Stem r . Sample Method _SplitSpoon
Completion Details N/A Pollock Strccl:. Sewer Vicinity;
South Yard Figure attached
7 Driler __ B.L. Myers Bros. Log By E. Dziedzic pae_ 23 June 1993
Grab Initial ]
Depth | wrager Well OVA Water Lithology
(feet) Sample Const. | (ppm) Depth '
N/A 3 FILL - Brown sandy fill with stones, dry, no odor.
— — 31
SIT - Brown silt, dry, slight odor.
d..- - 5 1
- | 65
L 10—
| 79
i SAND " - Brown fine sand, moist, odor.
Floatin
| i japt 1151 7
15 ] Layer ) -
411 GRAVEL - Black (stained) gravel with pebbles, odor, wet.
— 20 — 608 - Dark brown (stained) gravel with pebbles, odor, wet.
— 25— 17
CLAY - Tan silty clay, moist, no odor.
BORING COMPLETED AT 27 FEET.
30
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Groundwater & Environmental Services, Inc. Drilling

Project_ Sun Philadelphia Refinery

Log

Location 2144 Passyunk Ave,, Phila.

Boring number 5B-36

Casing Elevation___ N/A

Screen Dia. N/A

Owner__Sun Company, Inc. Sketch Map
Permit No. _N/A

Total Depth_22ft.  Diameter_6.125 in,
Water Level: Initial _10 . Seatic _N/A

Casing Dia. N/A
Drilling Method Hollow-Stem Auger
Completion Details_N/A

Length N/A _ SlotSize _ N/A

Length___ DN/A  Type N/A
Sample Method __Split-Speon

Pollock Street Sewer Vicinity;

o South Yard Figure attached
Driller B.L. Myers Bros. Log By E. Dziedzic pyaqe_ 25 fune 1993
Grab Initiaf :
Depth | water Well ovM Water Lithology
(feet) Sample | Const.{ (ppm) Depth
N/A FILL ‘ - Crushed stone.
t— 99
- Black sandy fill, dry, odor.
T 121
. 5
o 1462
872 SAND . - Brown sand with pebbles, moist, odor.
Floating] N
— 19 — NaPL =
| _| Layer
— — 1462 - Brown coarse sand with gravel and pebbles, slight
- odor, wet.
L 15 =
— 20 0.0
CLAY - Brown silty clay, wet, no odor,
BORING COMPLETED AT 22 FEET.
| 25
30
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Groundwater & Environmental Services, Inc. E(r)iﬂing
2
i} Project.. Sun Philadelphia Refinery Owner__Sun Company., lnc. Sketch Map
: Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring numbet SB-38 Total Depth___ 2211, Diameter 6.125in.
Casing Elevation N/A Water Level: [nitial 101t Siatic _N/A
Screen Dia N/A Length N/A  SlotSize . N/A
N Casing Dia. , N/A — Length N/A  Type N/A
Drilling Method Hollow-Stem Auger  Sample Method __Split-Spoon
Completion Details NiA Pollock Street Sewer Vicinity;
L South Yard Figure attached
3 Driller B.L. Myers Bros. Log By.E: Dziedzic  page 25 June 1993
Grab Initial )
- Depth fyroier | Well OvM Water s Lithology
(feet} | ample Const.] (ppm) Depth
NFA FILL - Crushed stone,
T 173 - Dark brown sandy fill, crushed stone and wood, dry,
| — —] odor.
5 3 159
] 586 :
3 ) SAND - Brown silty sand, moist, slight odor.
[ 1o Floating 569 v - Interbedded sands, gravels and pebbles, wet, slight
NAPL - odor.
L ] Layer
) 15 —
| 20
0.0 SILT - Dark brown clayey silt, wet, sheen on water, no odor.
-3 BORING COMPLETED AT 22 FEET
..... | 25 |
30
PACE R |




Groundwater & Environmental Services, Inc. E;iﬂing
2
Project__Sun Philadelphia Refinery Owner__sun Company., Inc. ) Sketch Map

Location 2144 Passyunk Ave., Phila. Permit No. ___MN/A

Boring number SB-40 Total Depth__22{t, _ Diameter_0.123 in,
T Casing Elevation N/A Water Level: Initial _11ft_Static N/A
Screen Dia. - DN/A Length_._ . N/A  SiotSize __ NA __
Casing Dia. N/A Eength N/A. Type NIA ;
Drilling Method Hollow-Stem Auger  Sample Method _ Split-Spoon |
. ] Pollock Street Sewer Vicinity;
Completion Details. N/A South Yard Figure attached
x Driller ___B.L. Myers Bros. Log By E. Dziedzic  Dgie_ 23 June 1993
Grab Initial
Depth g | Well | OVM | waer Lithology
(feet) o, ple Const.| (ppm) Depth
N/A 205 FILL “- Brown sandy fill, dry, no odor.
I 3 ‘
SAND - Greyish/Brown sand, dry, no odor. .
‘ —5 ]
B ] 89
10 —| 1246
| __t Floating V
NAPL =
-  —{Layer 657 - Brown coarse sand with gravel and pebbles, wet,
| : stight odor.
L 15 —]
L | 20 ]
CLAY ~ Tan silty clay, moist, no odor.
14 B N BORING COMPLETED AT 22 FEET.
| L 25 ]
Kit]
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Groundwater & Environmental Services, Inc. Drilling

Project_Sun Phifadelphia Refinery

Location 3144 Passyunk Ave., Phila.

Boring number SR-41
Casing Elevation. N/A
Screen Dia. N/A
Casing Dia N/A

Drilling Method Holflow-Stem Auger

Completion

Details

N/A

Log

Owner __oun Company, Inc, Sketch Map

Permit No. __IN/A

Total Depth__27ft, __ Diameter _6-125 in.
Water Level: Initial _I4ft, Static IA
Length_ N/A  Slot Size N/A,
Length N/A. Type N/A
Sample Method __Split-Spoon

Driller B.L. Myers Bros.

Log By E. Dziedzic  pate_ 24 June 1993

Figure attached

North Yard southern perimeter

Grab Initial
Depth | water Well OVM Water Lithology-
(foet} | sampte | Const-| @pm) | Depth
N/A ASPHALT - Asphalt and bailast stone.
[ 203 SAND - Black sand with fill, dry, odor.
496
T .
I 634
L 10 —]
GRAVEL - Gravel, black, moist, sticky, pebbles.
| ] 813
| ] Floating V
NAPL =
|~ 15 —{ Layer 34 - -
CLAY - Grey and tan clay, stiff, wet.
26
L 20 —
GRAVEL - Cobble-size gravel.
25 .
CLAY - Grey clay, wet, odor.
SAND - Browa sand and pebbles, wet, odor.
BORING COMPLETED AT 27 FEET
30

PACE 1 ~r
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(N Boe b | Y]
Groundwater & Environmental Services, Inc. , gl)'i“iﬂg
14
Project_Sun Philadelphia Refinery Owner __Sun Company, [nc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. __N/A
Boring number $B-42 Total Depth_ 22 ft,____Diameter 6,123 in.
Casing Elevation N/A Water Level: Initial _13ft. Static _N/A
Screen Dia. N/A Length N/A. SlotSize_ NA
. Casing Dia. NfA Length NA_  Type N/A
Drilling Method Hollow-Stem Auger . Sample Method _Split-Spoon
Completion Details N/A Pollock Street Sewer Vicinity;
Driller ___B.L. Mvers Bros. Log By E- Dziedzic Dge 13 August 1293 South Yard Figure attached
Grab Initial
e Depth | ywarar Well | OVM Water Lithology
(feet) leam ple Const.{ (ppm) Depth
| N/A FILL - Ballast stone (cobble size), large.
T ‘12 SAND - Brown silty sand , some fill, dry
| — 27
L 10—
— - 7
Floating 7 GRAVEL - Gravel with large pebbles, moist, no odor
—  —{NAPL et
| _JLayer =
: — 15 — 1774 - Gravel with coarse sand, wet, sheen, strong odor
© 20 1034 - Gravel with coarse sand, wet, sheen, strong odor
BORING COMPLETED AT 22 FEET,
| 25 |
30

PACIRE 1 e 4



; Groundwater & Environmental Services, Inc. E(l)'illing
o g
Project__Sun Philadelphia Refinery  Qwner _Sun Corupany, Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. __N/A
Boring numbes SG:43 Total Depth__ 22 ft.  Diameter _6.£235 in.
Casing Elevation N/A __ Water Level; Initial _L3fi Swtic _IN/A
A Screen Dia. N/A Length.__ N/A  SlotSize _ NA
Casing Dia. N/A Length NIA  Type N/A _:
Drilling Method Hollow-Stem Auger . Sample Method __Split-Spoon ;
Completion Details____N/A J Pollock Street Sewer Vicinity;
_— Yard Fi
Driljer __B.L. Myers Bros, Log By E. Dziedzic pgre__ 13 August 1993 South Yard Figure attached
Grab. Initial
Depth | water Well | OVM Water Lithology .
(feet) |g anmple Const.| (ppm) Depth . s
N/A ASPHALT - Asphalt and ballast stone
B 739 FILL l - Black sand fill, dry, odor
— 62 : — —
SILT - Greyish brown sandy silt, moist
— S —
E— 96
— 10 — . - -
186 SAND - Coarse tan sand, moist, odor
| __{ Floating N7
NAPL —
L — Layer
: 15 ] - 1477 - Coarse sand with some pebbles, wet, strong odor
— 20 — :
376 GRAVEL Gravel with coarse to medium sand, wet, sheen, odor
BORING COMPLETED AT 22 FEET,
. 25 ]
a0

PAGE 1 no 1
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Groundwater & Environmental Services, Ine. El‘i“ing i'
og :
Froject Sun Philadelphia Refinery Owner,__Sun Company, Inc. Sketch Map :
& Location 3144 Passyunk Ave., Phila.  permii No. __N/A
Boring number SB-44 Total Depth_ 32 Dimneter 6,125 in.
. Casing Elevation N/A Water Level: Initial _16 fi. Static _NfA_ ‘
Screen Dia. N/A Length___ N/A  SlotSize__ NA
" Casing Dia. NIA Length NA Type N/A
& Drilling Method Hollow-Stem Auger = Sample Method __Split-Speen
Completion Details____N/A : Pollock Street Sewer Vicinity;
Dritter___B.L. Myers Bros, Log By B- Dziedzic Day . South Yard Flgl.ll‘é attached
Grab Initial ]
Depth {water Well | OVM Water Lithology
. (feet) Sample Const.| (ppm) Depth
N/A ASPHALT - Asphalt and ballast stone. .
i 4 FILL - Brown sandy fill, dry, no odor
—5 — ,
SILT Tan clayey silt, dry. no odor
) i4 SAND - Tan silty sand, dry, slight odor
L 10 —
b 6
15 —1 20 - Reddish brown silty sand with peebles, moist, no odor|
I v/
: GRAVEL - Pebble-size gravel
— 20 — - Cobble-size gravel
SAND - Brown medium sand, wet, no odor
L .25 _| 31
10 4 - Brown fine sand, wet, no odor
. BORING COMPLETED AT 32 FEET.

PAGE 1 OF




Groundwater & Environmental Services, Inc.

Project__3un Philadelphia Refinery

Location 3144 Passyunk Ave., Phila,

Well number $-91

Casing Elevation._N/A

Owner__sun Company, Inc.

Drilling
Log

Sketch Map

Permit No. N/A

10 inch

Total Depth_30ft. Diameter

Water Level: Initial 21 ft._Static NfA

Screen Dia. 4 inch Length___ Slot Size __0.02 inch_
Casing Dia 4 inch Length Type..2VC Sch 40

Drilling Method Hollow-Stem Auger = Sample Method _Split-Spoon

Poliock Street Sewer Vicinity

Completion Details, fi ofective steel stickup with locking cap.
o South Yard Figure attached
Driller ___B.L. Myers Bros. Log By E. Dziedzic Date_ 11 August 1993
Initial
Depth OVvM Water Lithology
{feet) (ppm) Depth
FILL - Crushed stone fill
| ] 186 SILT - Dark grey silt, moist, odor
I 144
— 10 — 63
S—— 00 SAND - Dark brown silt, moist, odor
— 20 — 89 7
] — GRAVEL - Gravel with pebbles, some poorly sorted sand and
silts, wet, strong odor, NAPL
— COBBLES
T 1803 SAND

- Brown medium coarse sand with some gravel and
pebbles, wet, strong odor )

BORING COMPLETED AT 30 FEET

PAGE ! . oF 1
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Groundwater & Environmental Services, Inc. E{r‘illing

2
Project__Sun Philadelphia Refinery Owner __Sun Company, Inc. Sketch Map
Location 2144 Passyunk Ave,, Phila. Permit No. N/A

Well number $-92

Water Level: Initial

Total Depth_ 30 fL._ Diameter_10 inch

Casing Elevation_ N/A

14.f._Static N/A

Screen Dia. 4 inch Length___ 20ft _ Slot Size _0.02inch
Casing Dia. 4 inch Length 10ft  Type PVC Sch 40
Drilling Method Hollow-3tem Auger  Sample Method __N/A
Completion Details_Flush mount man hole with locking churney plug Pollack Street Sewer Vicinity
South Yard Figure attached
Driller . B.L. Myers Bros. Log By M.D. Haslett page & Augsust 1993
Initial
Depth Sample | Well | OVM |  wWater Lithology
(feet) {No. Const. | {(ppm) Depth
N/A - Asphalt and ballast stone.
B ] FILL - Tan sandy fill with crushed stone, dry, no odor.
B 5 ] - Dark brown fill with crushed stone, dry, no odor.
70 SAND - Tan sand, some crushed stone, slight odor, dry,
- GRAVEL - Black gravel with quariz pebbles, wet, sheen, sfight
— ador.
L 20 — SAND - Reddish tan silty sand (top), brown fine sand (bottom,
L 30 —

BORING COMPLETED AT 30 FEET

PAGE l_ oF !




Groundwater & Environmental Services, Inc. El‘i“iﬂg
0g
Project__Sun Philadelphia Refinery Owner __Sun Company, Inc. Sketch Map
- " Location 3144 Passyunk Ave., Phila, Permit No. N/A :
Well number 5-93 Total Depth__30ft. _ Diameter_10 inch
‘ Casing Elevation_DN/A Water Level: Initial _13ft. Static N/A :
Screen Dia. 4 inch Length__ 20ft  Stot Size 002 inch
Casing Dia. 4 inch Length___ 13ft.  Type . PVC Sch 4
% Drilling Method Hollow-Stem Auger = Sample Method _ N/A
Completion Details___3 ft. protective steel stick -up withlockingeap Pollock Street Sewer Vicinity
South Yard Figure attached
N Driller B.L. Myers Bros. Log By M.D. Haslett Date_9 August 1993
Initial
Depth | Sample| Well OoVM Water Lithology
- (feer) | No. Const.| (ppm)| Depth
N/A FILL - Brown silty sand with pebbles; démp.
EE— ; SAND - Black coarse sand.
L 10 —]
- - ] 60 ~7 - 8ilty sand with pebbles, damp.
- Dark grey/brown coarse sand and pebbles, moderate
- - - : odor, wet, sheen.
— —] 655 :
: 20 — : ~Coarse sand with pebbles, wetsheen, .. |
£ | ] ' GRAVEL - Grey/Brown gravel with coarse sand, moderate odor.
T 926 . .
SAND - Dark brown silty, coarse sand with gravel.
L 30—
BORING COMPLETED AT 30 FEET
L 40 —
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GROUNOWATER AND -
ENVIRONMENTAL SERVICES, INC.

WELL PROTECTOR CAP
(MAY OR MAY NOT BE LOCKING)

LOCKING WELL CAP

lw—— CARBON STEEL WELL PROTECTOR EXTENDING
3 TC 6 ABOVE TOP OF WELL CASING

PVC CASING TO EXTEND 30° TO 507 ABOVE GRADE

WELL PROTECTOR TO B SET IN GROUT
1277 TO 24" BELOW GRADE

CEMENT WELL PAD

4" DIAMETER SCH 40 PVC
MONITORING WELL RISER PIPE

T
il

il
==l -Iiluz'l“ :_.rj_ NEAT CEMENT

—e3—— BENTONITE SEAL, 24" THICK MINIMUM

e ST I

(P = el
fﬂﬁ” TR
i Tlgﬁ' » RISER PIPE AND SCREEN JOINED
T =11 VIA FLUSH JOINT THREADED ENDS

%%

=

;:j:
T
A

POTENTIOMETRIC SURFACE

0.020" CONTINUOUS SLOT SCH 40 PVC
& DIAMETER WELL SCREEN

#2 GRAVEL PACK
EXTENDING. 24" ABOVE
THE WELL SCREEN

PYC BOTTOM CAP

GROUNDWATER MONITORING WELL 3CHEMATIC
RISER STICK-UP COMPLETION
SUN PHUHADELPHIA REFINERY

NORTH | DATE: 23 SEPT 93 |CK: SR | APPV: RD
BY: MLB REV: MWELLZ
NA NOT TO SCALE

]
009

0




GROUNDWATER AND
| ENVIRONMENTAL SERVICES, INC.

r 1277 DIAMETER CAST {RON MANHOLE

CEMENT WELL PAD

LL
I

L

=i
|
Sl

!I H ll=

m
m
i
Iy

i
i
.

I

=

!H
[_I IT]

NATIVE i

ﬂﬁ#ﬁﬁ'h‘:
ﬂII ==l

=l
il

==L

PROTECTIVE STEEL COLLAR SET IN CONCRETE
LOCKING WELL CAP

& DIAMETER SCH 40 PVC
MONIFORING WELL RISER PIPE
NEAT 'CEMENT

~t—— BENTONITE SEAL, 247, THICK MINIMUM

RISER PIPE AND SCREEN JOINED

ViA FLUSH JOINT THREADED ENDS

ﬂ
iy

nﬂ:
lfﬁm

£2 GRAVEL PACK
IXTENDING 24" ABOVE
THE WELL SCREEN

PVC BOTTOM CAP

POTENTIOMETRIC SURFACE -

0.020" CONTINUOUS SLOT SCH 40 PVC
4" DIAMETER WELL SCREEN

GROUNDWATER MONITORING WELL SCHEMATIC
FLUSH MOUNT COMPLETION
SUN PHILADELPHIA REFINERY

NORTH | DATE: 23 SEPT 93 |CK: SR| APPY: RD

BY: MLB REV: MWELL

NOT TO SCALE
 ——
0 000

NA




MONITORING WELL CONSTRUCTION LEGEND

SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Neat cement

7// Bentonite clay

No. #2 Sand Gravel Pack

Monitoring Well Screen

A
(k]




APPENDIX C
LIQUID LEVEL DATA SHEETS




LIQUID LEVEL DATA SHEET

CLIENT: SUN PHILADELPHIA DATE: 23 August 1993
REFINERY

LOCATION: North Yard TIME:

PROJECT #: 0004-5270 RECORDED BY: E. Dziedzic

NEW FORMER
WELL WELL REF. DTW DTN ANT ~ WATER ADJ. WATER COMMENTS

# # ELEV. ELEV. ELEV.
N-77 N/A 2074 7.54 13:20
N-78 N/A 20.29 14.10 6.19
N-79 N/A 23.97 11.72 “12.25

WEATHER CONDITIONS: 80°, Cloudy, Humid

REF ELEV = Reference elevation (ft APT = Apparent- product thickness (ft)
DTW = Depth to top of water (ft) BPT = Product thickness after bailing (ft)
DTP = Depth to top of product (it} WATER ELEV. = Top of water elevation

ADJ. WATER ELEV. = Top of water elevation
corrected for free product presences

NP = Not present; NB = Not bailed; NR = Not recorded

A
()
<




LIQUID LEVEL DATA SHEET

CLIENT: SUN PHILADELPHIA DATE: 25 August 1993
REFINERY
LOCATION: South Yard TIME:
PROJECT #: 0004-5270 RECORDED BY: E. Dziedzic/M. Haslett

NEW FORMER
WELL WELL REF. DTW DTN ANT WATER ADJ WATER COMMENTS

# # ELEV. ELEV. ELEV.
S-90 N/A 27.81 25.97 2584 (0.13 1.84 1.24 Gauged 089/02/93
S-91 N/A 26.02 19.57 6.45 :
S5-92 N/A 22.32 14.1t : 8.21 : . ‘
5-93 N/A  24.65 20.55 19.47 1.08 410 - 4.91 Black NAPL, low viscosity gauged. 08/20/93
5-94 N/A N/A  21.18 Gauged 09/14/93

WEATHER CONDITIONS: 90°, Sunny

REF ELEV = Reference elevation {ft APT = Apparent product thickness (ft)
DTW = Depth to top of water (ff) BPT = Product thickness after bailing (ft)
DTP = Depth to top of product {ft) WATER ELEV. = Top of water elevation

ADJ. WATER ELEV. = Top of water elevation
corrected for free product presence

NP = Not present; NB == Not bailed; NR = Not recorded
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APPENDIX D
BAILDOWN TEST DATA - JACKSON STREET SEWER
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SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
JACKSON STREET SEWER
BAILDOWN TEST
N-20
Time DTW DTN NT ADJ. DTW

(min) {feet) (feet) (feet) (feer)
0 17.55 17.54 0.01 17.54
G 18.56 e - 0.00 18.56

1 18.09 I 0.00 18.09

2 17.94 o 0.00 17.94

3 17.82 pha ¢.00 17.82

4 17.76 o 0.00 17.76

5 17.70 bies 0.00 17.70
6 17.68 B 0.00 17.68

7 17.65 e 0.00 17.65

8 17.65 P 0.00 17.65

9 17.65 b - 0.00 17.65
10 . 17.64 boon 0.00 17.64
20 17.60 pobe 0.60 17.60
40 17.54 o 0.00 17.54

;20 = NAPL Not Detected




SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
JACKSON STREET SEWER
BAILDOWN TEST
N-25

Time DTW DIN NT AD). DTW

{min) {feel) (feet) {feet) (feet)
0 7.45 6.56 0.89 6.78
0 7.65 7.31 0.34 7.40
1 7.50 7.28 0.22 7.34
2 7.47 7.28 0.19 7.33
3 7.44 7.27 0.17 7.31
4 7.43 7.27 0.16 7.31
5 7.44 7.26 0.18 7.31
6 7.44 7.25 0.19 7.30
7 7.43 7.25 0.18 7.30
8 7.44 7.24 0.20 7.29
9 7.44 7.24 0.20 7.29
10 7.44 7.24 0.20 7.29
20 7.40 7.19 0.21 7.24
30 7.40 7.16 0.24 7.22
40 7.38 7.12 0.26 7.19
60 7.36 6.95 0.41 7.05
80 7.32 6.79 0.53 6.92
990 7.34 6.73 0.61 6.88

100 7.32 6.69 0.63 6.85
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SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
JACKSON STREET SEWER
BAILDOWN TEST
N-71
Time DTW DIN NT ADJ. DTW
{min) (feel) (feet) (feet) (feet)
0 17.77 16.26 1.51 16.64
.25 17.58 16.74 0.84 16.95
1 17.51 16.70 0.81 16.90
2 17.49 16.63 0.86 16.85
3 17.49 16.58 0.91 16.81
4 17.46 16.55 0.91 16.78
5 17.43 16.53 0.90 16.76
6 17.41 16.51 0.90 16.74
7 17.40 16.50 0.90 16.73
8 17.40 16.49 0.91 16.72
9 17.38 16.47 0.91 16.70
10 17.38 16.46 0.92 16.69
11 17.58 16.81 0.77 17.00
12 17.53 16.73 0.80 16.93
13 17.45 16.66 0.79 16.86
14 17.39 16.61 0.78 16.81
15 17.38 16.58 0.80 16.78
16 17.37 16.56 0.81 16.76
17 17.34 16.54 0.80 16.74
18 17.31 16.52 0.79 16.72
19 17.31 16.51 0.80 16.71
20 17.30 16.50 0.80 16.70
21 17.30 16.49 0.81 16.69
25 17.28 16.47 0.81 16.67
31 17.29 16.46 0.83 16.67
41 17.26 16.45 0.81 16.65
42 17.40 16.83 0.57 16.97
43 17.30 16.71 0.59 16.86
44 17.26 16.69 0.57 16.83
45 17.22 16.63 0.59 16.78
46 17.20 16.60 0.60 16.75
47 17.18 16.59 0.59 16.74
48 17.16 16.57 0.59 16.72




o

49
50
51
52
66
1238

17,
17.
17.
17.
17.
17.

14
13
12
13
11
I5

16.56
16.55
16.54
16.54
16.50
16.48

0.58
0.58
0.58
(.59
0.61
0.67

16.71
16.70
16.69
16.69
16.65
16.65
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APPENDIX E
BAILDOWN TEST DATA - POLLOCK STREET SEWER
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NAPL THICKNESS (NT)
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Time
{min)

0o LI B
~1 O LA LY N o
Qoo P® A =

1:iz = NAPL Not Detected

SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
POLLOCK STREET SEWER
BAILDOWN TEST
$-48
DTW - DIN NT
(feet) (feet) (feet)
16.61 16.57 0.04
16.62 o 0.00
16.58 b 0.00
16.58 oo 0.00
16.58 pia 0.00
16.59 o 0.00
16.59 hoon 0.00
16.58 : o 0.00
16.59 poted 0.00
16.59 b 0.00
16.59 W 0.00
16.59 e 0.00
16.59 ol 0.00
16.59 ol 0.00

ADJ. DTW
(feet)
16.58
16.62
16.58
16.58
16.58
16.59
16.59
16.58
16.59
16.59
16.59
16.59
16.59
16.59




SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
POLLOCK STREET SEWER
BAILDOWN TEST
$-53

Time DTW DIN NT ADJ. DTW

{(min) (feet) (feet) (feet) (feet)
0 22.80 19.48 3.32 20.31
0 22.18 21.80 0.38 21.90
1 22.23 21.64 0.59 21.79
2 22.07 21.56 0.51 21.69
3 21.98 21.47 0.51 21.60
4 21.96 21.36 0.60 21.51
5 21.90 21.24 0.66 21.41°
6 21.77 21.16 0.61 21.31
7 21.74 21.07 0.67 21.24
8 21.67 21.01 0.66 21.18
9 21.64 20.96 0.68 21.13
10 21.55 20.89 . 0.66 21.06
20 21.25 20.44 0.81 20.64
50 21.09 20.09 1.00 20.34
60 21.07 20.05 1.02 20.31
70 21.11 20.03 1.08 20.30

90 21.11 20.02 1.09 20.29




SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
POLLOCK STREET SEWER
BAILDOWN TEST
5-62

Time DTW DIN NT ADI. DTW

(min) (feet) (feet) (feet) (feet)
] 18.92 17.90 1.02 18.16
0 18.05 18.04 0.01 18.04
1 18.05 18.04 0.01 18.04
2 18.01 b 0.00 18.01
3 18.01 o 0.00 18.01
4 18.01 po 0.00 18.G1
5 18.02 18.01 0.01 18.01
6 18.04 18.02 0.02 18.03
7 18.04 18.01 0.03 18.02
8 18.03 18.00 0.03 18.01
9 18.05 18.02 0.03 18.03
10 18.03 18.00 0.03 18.01
20 18.05 18.00 0.05 . 18.01
30 18.05 18.02 0.03 18.03
40 18.05 18.02 .03 18.03
81 18.05 18.02 0.03 - 18.03

;i = NAPL Not Detected




SUN COMPANY, INC. (R&M)

1 PHILADELPHIA REFINERY
‘ POLLOCK STREET SEWER
BAILDOWN TEST
$-63
Time DTW DIN NT ADJ.DTW
2 (min) (feet) (feet) (feet) (feet) -
0 19.33 18.06 1.27 18.38
0 18.72 18.69 0.03 18.70
1 18.76 18.26 0.50 18.39
2 18.72 18.21 0.51 18.34
3 18.71 18.20 0.51 18.33
4 18.73 18.18 0.55 18.32
5 18.75 18.18 0.57 18.32
6 18.76 18.17 0.59 18.32
7 18.73 18.17 0.56 18.31
8 18.73 18.17 0.56 18.31
9 18.73 18.17 0.56 18.31
10 18.73 - 18.16 0.57 18.30
20 18.74 18.15 - 0.59 18.30
30 18.76 18.14 0.62 18.30
80 18.76 18.14 0.62 18.30




Time
{(min)

(=S - P I - R S

::i0 = NAPL Not Detected

SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
POLLOCK STREET SEWER
BAILDOWN TEST
S-65
DTW DIN NT
{feet) {feet) {feet)
13.20 12.96 0.24
13.25 bove 0.00
12.80 12.78 .02
12.63 12.61 0.02
12.21 12.19 0.02
12.10 12.08 0.02
11.96 11.94 0.02
11.87 11.85 0.02
11.82 11.80 0.062
11.75 11.73 0.02
11.69 11.67 0.02
11.64 11.62 0.02
11.35 11.33 0.02
11.06 11.04 0.02
9.57 9.55 0.02

ADL.DTW
(feet)
13.02
13.25
12.79
12.62
12.20
12.09
11.95
11.86
11.81
11.74
11.68
11.63
11.34
11.05

9.56

A
)




Time
(min)

Wb w h ©
Ooo\coo-.lmm-s:- B = n

[= 9
o o

SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
POLLOCK STREET SEWER
BAILDOWN TEST
5-93
DTW DTN NT
(feet) (feet) (feet)
20.55 19.47 1.08
19.86 19.64 0.22
19.93 19.61 0.32
20.01 19.60 0.41
20.05 19.59 0.46
20.08 19.59 0.49
20.10 19.58 0.52
20.12 19.57 0.55
20.16 . 19.56 0.60
20.17 19.56 0.61
20.20 19.56 0.64
20.22 19.55 0.67
20.35 19.52 0.83
20.44 19.50 0.94
20.50 19.49 1.01
20.59 19.48 1.11

ADI. DTW
(feet)
19.74
19.70
19.69
19.70
19.71
19.71
19.71
19.71
19.71
19.71
19.72
19.72
19.73
19.74
19.74
19.76




APPENDIX F
SLUG TEST DATA - JACKSON STREET SEWER
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APPENDIX G
SLUG TEST DATA - POLLOCK STREET SEWER

6z
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=—49 Sl%ug Test by Bouwer — Rice Method

100, grrRT

n .

I

Pil

a.985257 cnSsec
24.75 cm -
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4.4, €6, ag, "
Time {(sec)
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APPENDIX H
PUMPING TEST DATA - JACKSON STREET SEWER
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P

Time
{min)

i.5
2.5
3.5
4.5
5.5
6.5
7.5
8.5

9.5
10
20
30
40
S0
60
70
80
90
100
110
120
150
180
210
240

JACKSON STREET SEWER
PUMPING TEST AT N-71
SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
N-71

DTW DIN NT

{feet) (feet) (feet)
16.37 15.63 0.74
17.25 16.65 0.60
17.45 16.90 0.55
17.70 17.10 0.60
17.85 17.30 0.55
17.95 17.40 0.55
18.15 17.55 0.60
18.25 17.65 0.60
18.40 17.80 0.60
18.53 17.87 0.66
18.60 17.95 0.65
18.63 - 18.00 0.63
18.65 18.05 0.60
18.68 . 18.08 0.60
18.70 18.10 0.60
18.79 18.11 0.68
18.85 18.13 0.72
18.83 18.15 0.68
18.83 18.15 0.68
18.87 18.16 0.71
i8.90 18.16 0.74
19.06 18.13 0.93
19.98 18.03 1.95
18.75 18.04 0.71
18.74 18.61 0.13
18.65 18.45 0.20
18.65 18.42 0.23
18.70 18.38 0.32
18.72 18.37 0.35
18.72 18.34 0.38
i8.77 18.33 0.44
18.79 18.33 0.46
19.29 19.00 0.29
19.30 18.95 0.35
19.34 18.87 0.47
19.36 18.84 0.52

ADJ. DTW

(feet)
15.82
16.80
17.04
17.25
17.44
17.54
17.70
17.80

17.95

i8.04
i8.11
18.16
18.20
18.23
18.25
18.28
18.31
18.32
18.32
18.34
18.35
18.36
18.52
18.22
18.64
18.50
18.48
18.46
18.46
18.44
18.44
18.45
19.07
19.04
18.99
18.97

Draw down

(units)
0.00
0.98
i.22
1.43
1.62
1.72
1.88
1.98
2.13

©2.22

2.29
2.34
2.38
2.41
2.43
2.46
2.49
2.50
2.50
2.52
2.53
2.54
2.70
2.40
2.82
2.68
2.66
2.64
2.64
2.62
2.62
2.63
3.25
3.22
3.17
3.15




270
300
330
360
390
420
450

19.43
19.17
19.20
19.07
19.05
12.07
20.49

18.81
18.99
18.95
18.95
18.98
18.98
20.41

0.62
0.18
0.25
0.12
6.07
6.09
0.08

18.97
19.04
19.01
18.98
19.00
19.00
20.43

[4)

3.15
3.22
3.19
3.16
3.18
3.18
4.61




CILELTT 69

SE10090B
Environmental Logger

09/08

Unit# 00969

07:52

Test# ©

INPUT 1: Tevel (F) TOC

Reference
scale factor
M fset

100.00
10.01
- 0.02

Step# 0 09/03 12:32

Zlapsed Time

- 0.0000
0.00323
-0.-00686-
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
d.0300
0.0333
¢.0500
g.0666
0.0833
0.1000

C0.,1166
0.1333
0.1500
0.16686
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
G.7500
0.8333
0.9167
1.0000
1.08323
1.1667
1.2500
1.3333
1.4166
1.50090

s 99.96

1 899.96




=y

1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000

. 6.0000
6.5000
7.0000
7.5000
8.0000
8.5000

G 00005

9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000

26.0000 -
28.0000

30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42..0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.06000
72.0000
74.06000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000

99.96
99.96
99.96
99_96
99.96
99.96
99 .95
99 .96
99 .96
99.96
99 .95
99.95
99,95
99.95
99.95
99.96
99.95
99.95
99.95

e e
99.95
99.95
99.95
99.95
99.96
99.95
99.95
99.95
99.95
99.95
99.95
99.95
99.95
99.95
99.94

©99.94

99.95
99.95
99.94
99.94
99.94
99,94
99.94
99 .94
99,94
99.94
99.94
99.94
99.94
99.94
99.94
99,93
99.93
99.93
99.93
99.93
99.93
99.92
99.92
99.92




. l bwad | Y|
88.0000 99.92
90.0000 99.92
92.0000 99,92
94.0000 99 .92
96.0000 99.92
98.0000 99.92
100.000 99 .92
110.000 99.92
120.000 99.91
130.000 99.90
140.000 99.90
150.000 99.89
160.0600 99.89
170.000 99.88
180.000 99.88
190.000 99.88
200.000 99.88
210.000 99.88
220.000 99.87

. F 1 0 s T -9Q- g7
240.000 99.88
250.000 99.87
260.000 99.87
270.000 99.87
280.000 99.87
290.000 99.87
300.000 99.87
310.000 99.86
320.000 99.88
330.000 - 99.87
340.000 99.87
350.000 . 99.87.
360.000 99.88
370.000 99.88
380.000 99.88
390.000 99.89
400.000 99.89
410.000 99.89
420.000 99.89
430.000 . 99.89
440.000 - 99.9¢
450.000 . 99.92

460.000 99.93
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APPENDIX I
PUMPING TEST DATA - POLLOCK STREET SEWER




‘LE+95

Time (sec)
10040,

§-93 by Cooper & Jacob Method
104,

10,

10000.
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POLLOCK STREET SEWER
PUMPING TEST AT S-93
SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
$-93
Time DTW DIN NT ADJ.DTW Draw down
(min) {feet) (feet) (feet) {feet) (feet)
0 20.86 19.58 1.28 19.90 0.00
.5 21.60 19.96 1.64 20.37 0.47
1 21.35 20.94 - 0.41 21.04 1.14
1.5 21.31 20.45 0.86 20.67 0.77
2 21.44 20.48 0.96 20.72 0.82
2.5 21.52 20.50 1.02 20.76 0.86
3 21.59 20.47 1.12 20.75 0.85
3.5 21.68 20.50 1.18 20.80 0.90
4 21.75 20.51 1.24 20.82 0.92
4.5 21.85 20.50 1.35 20.84 0.94
5 21.89 20.50 1.39 20.85 0.95
5.5 21.90 20.48 , 1.42 20.84 0.94
6 21.96 20.48 1.48 20.85 0.95
6.5 21.98 20.48 1.50 20.86 0.96
7 22.04 20.47 1.57 20.86 0.96
7.5 22.05 20.46 1.59 20.86 0.96
8 22.10 20.45 1.65 20.86 0.96
8.5 . 22.16 20.45 1.71 ©20.88 0.98
9 22.18 20.44 - 1.74. 20.88 0.98
9.5 22.24 20.44 1.80 20.89 0.99
10 22.31 20.44 1.87 20.91 1.01
11 21.90 20.63 1.27 20.95 1.05
12 21.59 20.64 0.95 20.88 0.98
16 21.07 20.50 0.57 20.64 0.74
17 21.07 20.56 0.51 20.69 0.79
18 30.98 20.95 10.03 23.46 3.56
19 21.00 20.92 0.08 20.94 1.04
20 21.03 20.96 0.07 20.98 1.08
30 21.04 20.98 0.06 21.00 1.10
490 21.33 21.00 0.33 21.08 .18
50 21.47 21.00 0.47 21.12 1.22
60 21.40 21.00 0.40 21.10 1.20
70 21.30 21.10 0.20 21.15 1.25
80 21.30 21.13 0.17 21.17 1.27
90 21.39 21.12 0.27 21.19 1.29
100 21.41 21.14 0.27 21.21 1.31
110 21.27 21.18 0.09 21.20 1.30
120 21.80 21.09 0.71 21.27 1.37
140 21.38 21.21 0.17 21.25 1.35
160 21.65 21.18 0.47 21.30 1.40
180 21.32 21.21 0.11 21.24 1.34
200 21.98 21.20 0.78 21.40 1.50




220
240
260
280
300
320
340
360
380
400
420
440
460
480

21
21
21
2t
21
21
21
21
21
21
21
21
21
21

42
92
.51
.71
.44
.45
.51
51
54
.51
.48
.52
.55
.65

21
21

21
21
21
21
21
21
21
21
21

21

.32
.22
21.

20

.21
31
31
.34
.43
.36
.35
317
.39
21.
.45

45

0.10
0.70
0.31
0.50
0.13
0.14
0.17
0.08
0.18
0.i6
0.11
0.13
0.10
0.20

21
21
21
21
21
21
21
21
21
21
21
21
21
21

.35
40
.28
.34
34
.35
.38
45
41
.39
.40
42
.48
.30

— b et P el et pi pam e e e gk et s

.45
.50
.38
.44
.44
.45
48
.35
S
.49
50
.52
.58
.60




SUN COMPANY, INC. (R&M)

PHILADELFPHIA REFINERY
POLLOCK STREET SEWER
Pumping Test
S5-62

Time DTW DTP NT ADI. DTW Draw down
{(min) (feet) . (feet) (feet) (feet) (feet)
0 ' 18.15 18.14 0.01 18.14 0.00
20 18.14 18.13 0.01 18.13 -0.01
30 18.14 18.13 0.01 18.13 -0.01
50 18.13 18.12 6.01 18.12 -0.02
70 18.12 18.12 (.00 ig.12 -0.02
50 18.13 18.13 0.00 18.13 -0.01
110 18.12 18.12 0.00 18.12 -0.02
120 18.12 18.12 0.00 18.12 -0.02
200 18.11 18.11 .00 18.11 -0.03
240 - 18.11 18.11 0.00 18.11 -0.03
320 - 18.11 _ 1811 . 0.00 . 18.11 -0.03
360 18.11 i8.11 -0.00 18.11 -0.03.
400 18.12 18.12 0.00 18.12 -0.02
440 18.11 18.11 0.00 18.11 -0.03

480 18.11 18.11 0.00 18.11 -0.03




SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
POLLOCK STREET SEWER
Pumping Test

S-63
Time DTW DTP NT ADLDTW Draw down
{min) (feet) (feet) {feet) {feet) (feet)
0 19.50 18.16 1.34 18.50 0.00
20 19.50 18.15 1.35 18.49 -0.01
30 19.47 18.15 1.32 18.48 -0.02
50 19.51 18.16 1.35 18.50 0.00
70 19.45 18.16 1.29 18.48 -0.02
90 18.51 18.17 0.34 18.26 -0.24
110 18.51 © 18.16 0.35 18.25 -0.25 -
120 18.53 i8.17 0.36 18.26 -0.24
200 18.55 18.18 0.37 18.27 -0.23
220 18.55 18.18 0.37 18.27 -0.23.
240 18.58 . 18.19 - 0.39 . 18.29 -0.21
280 18.59 18.19 0.40 . 18.29 -0.21
320 18.59 18.20 0.39 18.30 -0.20
360 18.63 18.20 0.43 18.31 -0.19
400 18.63 18.20 0.43 18.31 -0.19
440 18.64 18.22 ' 0.42 18.33 -0.18

480 18.65 18.23 0.42 18.34 -3.16




SUN COMPANY, INC. (R&M)
PHILADELFHIA REFINERY
POLLOCK STREET SEWER
Pumping Test

S-64
Time DTW . DTP NT ADI. DTW Draw down
{min) (feet) - (feet) (feet) (feel) (feet)
0 9.64 8.18 1.46 8.55 -0.01
40 9.76 8.20 1.56 8.59 0.04
60 9.77 8.20 1.57 8.59 0.04
30 9.76 8.20 1.56 8.59 0.04
20 9.76 2.19 1.57 8.58 0.03
120 9.70 8.18 1.52 8.56 0.01
200 9.74 3.18 1.56 8.57 0.02
220 . 9.70 8.16 1.54 §.55 -0.01
240 9.69 o 8.7 1.52 8.55 0.00
280 9.70 - 8.16 1.54 8.55 -0.01
320 9.67 - 8.19 1.48 8.56. 0.01
360 9.65 - 8.13 1.52 8.51 -0.04
4900 9.63 8.13 1.50 8.51 -0.04
440 9.61 8.13 1.48 8.50 -0.05
480 T 9,62 8.13 1.49 8.50 -0.05




Time
(min)

40
60
80
160
120
200
220
240
280
. 320
' 360
400
440
480

SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
POLLOCK STREET SEWER
Pumping Test

S-65

DTW DIP NT
“(feet) (feet) (feet)
13.78 13.60 0.18
14.26 14.04 0.22
14.37 14.14 0.23
14.37 14.13 0.24
14.20 14.03 0.17
14.09 - 13.88 0.21
14.15 13.98 0.17
11.74 11.65 0.09
11.25 C11.15 0.10
10.67 - 10.59 0.08
10.01 9,95 0.06
9.71 9.65 0.06
9.46 9.43 0.03
9.83 9.76 0.07

10.18 10.03 0.15

ADIL DTW

(feet)
13.65
14.10
14.20
14.19
14.07
13.93
14.02
11.67
11.18
10.61
9.97
9.67
9.44
9.78
10.07

Draw down

(feet)
0.00
0.44
0.55
0.54
(.42
0.28
0.37
-1.98
-2.48

-3.04

-3.69
-3.99
-4.21
-3.87
-3.58




APPENDIX ]
DRILL LOGS - 26TH STREET SEWER




Groundwater & Environmental Services, Inc. E;i“ing
s
Project Sun Philadelphia Refinery Owner__Sun Company., Inc, Sketch Map
Location 3144 Passyunk Ave, Phila. permit No. N/A
Boring number 5-90¢ Total Depth—_Y)fl.__ Diameter..14in_
Casing Elevation 27.81 ft. Water Level: Initial 18:12 suatic N/a_ =
. =3
Screen Dia, 6in. Length__ 3311 Slot Size 002 584+ @
. L]
Casing Dia. Gin. Length__ 17 ft. TypeGalvanized wire wrap t?.\?l soo«| ®
sl
Drilling Method Hollow-stem Auger = Sample Method __Splitspoon z
Completion Details. Three foot high steel riser stick-up. ﬂ §-85+
Drller __B.L. Myers Bros. Log By E. Dziedzic e L July 1993
Initial
Depth {Sample OVA Water Lithology
{feet) |No. {ppm) Depth :
N/A 154 FILL - Dark brown sandy fill with some brick, odor.
5
52 GRAVEL - Black gravel, odeor, sticky product, moist.

. 15 — 230 - Gravel, saturated with product; black,

I N7

L~ 20 — 576

l— — 1183

[ . PEBBLES/COBBLES

34

PAGE
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Groundwater & Environmental Services, Inc. gl)'l“mg
, (4
Project__Sun Philadelphia Refinery Owner__Sun Company., Inc. Sketch Map
Location 3144 Passyunk Ave., Phila. Permit No. N/A
Boring number $-90 Total Depth_ S0ft. ___Diameter, 14in
Casing Elevation____27.81 ft. Water Level: Initial 18.02 Seatic N/A [
. =
Screen Dia. §in. Length__35ft.  SlotSize 002 S84+| @
- o
Casing Dia. 6 in. Length 17f,__ TypcGalvanized wire wrapf 7o S90-| &
Drilling Method Hollow-sters Auger _  Sample Method __Split-spoon g
Completion Details Three foot steel riser stick-up. a §-85e
Driller __B.L. Myers Bros. Log By E. Dziedzic pate_ 1 July 1993
Initial
Depth Sample | Well OVA Water Lithology
{feet) jNo. Const.{ {ppm) Depth
10 N/A
[ — PEBBLES/COBBLES
- _ 1060 SAND - Black coarse sand and gravel, saturated, slight odor.
27 SILT - Brown sandy silt, wet, skight odor.

L 315 —]

— 0 CLAY - Tan silty clay, moist, no odor.

L. 50 _] )

COMPLETED BORING AT 50 FEET.

PAGE 2 OF 2




, Groundwater & Environmental Services, Inc. Erllhng
a2 0g
Projecf Sun Philadclphla Reﬁnel’y Owner Sun Compa“}’-- Inc. (R&M) Sketch Map
i Location 3144 Passyunk Ave., Phila.  permit No. N/A ] * N
Boring number 5-94 Total Depth_.. 30t Piameter 100, %
582+
Casing Elevation N/A Water Level: Initial 223 ft. Satic _N/A o g\
. ' = S04
Sereen Dia. 6 in. Length__ 35 ft Slot Size __N/A i g
. . 2
Casing Dia. Gin, Length__ 6. TypeSalvanized wire wrag
Drilling Method _Mud Rotary Sample Method __Split-spoon
Completion Details One foot steel stick-up riser. S-83+
Driller ___Summit Drilling Co. Log By M. Haslett e 9 September 1993
Initial
Depth | Blow OVM Water Lithology
E (feet) | Count (ppm) | Depth
LIMESTONE BALLAST - Silty clay.
£ | -] 4234
= 5 = 1403 CLAY - Silty clay, moist, stained.
- Silty clay with angular stone fragments,
— stained, wet.
L. L —1 6,11,
12,16 3 . :
= ) - Brown, thick clay, some silt, no odor.
7
— 10— - Dark gray, thick clay, odor.
—  — B - Light gray clay, some sand, wet, no odor.
18,24 ’ ’
—  — 710 SAND - Light gray, silty fine sand, some medium gravel, moist
30,54 .
- odor.
— 20 — 119
L
— 5250 711 = GRAVEL - Gravel, coarse sand, some silt.
|25 200 COBBLES - Heavy cobbles, odor.
30 | 50

PAGE NE




Nl s Ill
Groundwater & Environmental Services, Inc. [D;illing
t
Project__Sun Philadetphia Refinery Owner_Sun Company., Inc. (RE&M) Sketch Map
% Location 2144 Passyunk Ave., Phila.  parmit No. N/A . + N .
= Boring number 5-94 Total Depth___ 50t Diameter_ 10in. %
582+
" Casing Elevation N/A Water Level: Initial 225 ft gearic _N/A 55 g
. = - .
Screen Dia 6in. Length. 35t SlotSize _NIA. 594 %’
. . &
Casing Dia. 6 in. Length.__16ft. TypeSGatvanized wire wrag
3 Drilliag Method _Mud Rotary Sample Method __Splitspogn
Completion Details Qne foot steel stick-up riser. _ S5-83
. Driller ___Surmunit Drilling Co. Log By M. Hasle®t  Date 9 September 1993
Initial
Depth | Blow | Well OVM Water Lithology
¢ (feet) | Count| Const.| (ppm) Depth
30 | NA COBBLES
- — 320 SAND - Medivum sand, brown, motst.
35 E fg 27 CLAY - Brown silty clay, moist, some fine sand, odor.
| ] - RedfQOrange silty clay, odor, moist.
| — -1 7.14, -
16.33 SAND - Dark mauve sand, some silty clay, wet, strong odor.
i 40 ]
; | —{ 10,16,
1625 CLAY - Dark mauve silty clay, moist, slight odor, some
v — - mica, black and fine sand.
L ] 72 .
2655 - Dark mauve clay, some silt, slight odor, moist.
L 50 —]
| COMPLETED BORING AT 50 FEET.

PAGE _ 2 __ oF 2




APPENDIX K
PUMPING TEST DATA - 26TH STREET SEWER




5-90 by the Cooper & Jacob Method
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W-10 by Hantush Method
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[ ———

TIME
{min.}

175
235
295
355
415
505
690
750
810
870
930
980
1050
1110
1170
1230
1290
1350
1410
1470

DTN
(ft)
23.15
23.07
23.04
23.02
23.00
22.99
22.97
22.95

22.95

22.95
22.95
22.95
22.91
22.92
22.93
22.92
22.92
22.91
22.92
22.92
22.92

26TH STREET SEWER

PUMPING TEST AT S-90
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well: S-82

DIw
(ft)
23.42
23.31
23.28
23.26
23.24
23,20
23.20
23.17
23.17
23.17
23.17
23.17
23.16
23.15
23.14
23.15
23.14
23.12
23.12
23.13
23.12

NT
(f1)
0.27
0.24
0.24
0.24
0.24
0.21
0.23
0.22
0.22
0.22
0.22
0.22
0.25

0.23.

0.21
0.23
0.22
0.21
0.20
0.21
0.20

ADJ. DTW
(ft)
23.19
23.11
23.08
23.06
23.04
23.02
23.01
22.99
22.99

 22.99

22.99
22.99
22 .95
22 .06
22.96
22.96
22.96
22.04
22.95
22.95
22.95

DRAWDOWN
(f1)
0.00
-0.08
-0.11
-0.13
-0.15

- -0.17
-0.19
-0.21
-0.21
-0.21
-0.21
-0.21
-0.24
-0.24
-0.23
-0.24
-0.24
-0.25
-0.24
-0.24
-0.24




26TH STREET SEWER
- ' PUMPING TEST AT $-90

- SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well: §-83

TIME DTN DTW NT ADJ.DTW  DRAWDOWN
3 (min.) (ft) {ft) (ft) (ft) (ft)
0 19.26 20.00 0.74 19.38 0.00
60 19.26 19.94 © 0.68 19.37 -0.01
105 19.25 19.93 0.68 19.36 -0.02
130 19.25 19.92 0.67 19.36 -0.02
175 19.24 19.90 0.66 19.35 -0.03
235 . 19.21 19.85 0.64 19.31 -0.07
295 19.20 19.87 0.67 19.31 -0.07
355 19.20 19.87 0.67 19.31 -0.07
415 19.20 '19.86 0.66 19.31 -0.07
505 19.20 19.85 0.65 19.30 -0.07
565 19.22 19.87 0.65 19.32 -0.05
625 19.21 10.89 0.68 19.32 -0.06
690 19.23 19.87 0.64 19.33 -0.05
750 19.23 19.87 . . 0.64 19.33 -0.05
iy 810 19.22 19.87 0.65 19.32 -0.05
870 19.20 19.85 0.65 19.30 -0.07
930 19.19 19.89 0.70 19.30 -0.08
990 19.18 19.83 0.65 19.28 -0.09
1050 19.18 19.83 0.65 19.28 -0.09
1110 19.18 19.84 0.66 19.29 -0.09
1170 19.19 19.83 0.64 19.29 -0.09
1230 19.19 19.85 0.66 19.30 -0.08
1290 19.20 19.86 0.66 19.31 -0.07
1350 19.21 19.87 0.66 19.32 -0.06
1410 19.21 19.87 0.66 19.32 -0.06
1470 19.21 19.84 0.63 19.31 -0.07




TIME
(min.)

105
130
175
215
235
270
295
355
415
505
565
625
690
750
810
870
930
990
1050

1110 ©

1170
1230
1290
1350
1410
1455

26TH STREET SEWER
PUMPING TEST AT S-90
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well: 5-84

DTW DTN NT
(f1) (ft) (ft)
15.9 15.74 0.16
15.77 15.66 0.11
15.77 15.66 0.11
16.14 16 0.14
16.12 15.97 0.15
168.2 16.05 0.15
16.2.  16.05 0.15
16.1 16.05 0.05
16.32 16.1 0.22
16.3 16.15 0.15
16.4 16.22 0.18
16.4 16.26 0.14
16.42 16.28 0.14
16.43 16.25 0.18
16.35 16.32 0.03
16.42 16.34 0.08
16.45 16.3 0.15
16.33 16.2 0.13
16.24 16.1 0.14
16.24 16.08 0.16
16.24 16.06 0.18
16.25 16.1 0.15
16.29 16.13 0.16
16.32 16.14 0.18
16.32 16.15 0.17
16.31 16.14 0.17
16.3 16.13 0.17

ADJ. DTW

(ft)
15.78
15.69
15.69
16.04
16.01
16.09
16.09
16.06
16.16
16.19
16.27
16.3
i6.32
16.3
16.33
16.36
16.34
16.23
16.14
16.12
16.11
16.14
16.17

.16.19
16.19
16.18
16.17

DRAWDOWN
(ft)
.0
-0.09
-0.09
0.26
0.23
0.31
0.31
0.28
0.38
0.41
0.49
0.52
0.54
0.52
0.55
0.58
0.56
0.45
0.36
0.34
0.33
0.36
0.39
0.41
0:41
0.4
0.39




S e |
26TH STREET SEWER
PUMPING TEST AT $-90
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
Observation Well: S-85

TIME DTW DTN NT ADJ.DTW  DRAWDOWN
(min.) (Ft) (ft) (ft) (ft) (ft)

0 24.35 23.17 1.18 23.36 0.00
30 24.22 23.26 0.96 23.41 -0.05
37 24.23 23.17 1.06 23.34 -0.13
50 24.23 23.16 1.07 23.33 -0.13
60 2416 23.16 1.00 23.32 -0.15
75 24.21 23.16 1.05 23.33 -0.14
105 2417 23.15 1.02 23.31 -0.15
130 24.16 23.15 1.01 23.31 -0.15
175 24.16 23.14 1.02 . 23.30 -0.16
235 24.15 23.13 . 1.02 23.29 -0.17
255 24.14 23.11 1.03 23.27 -0.19
290 24.16 23.11 . 1.05 23.28 -0.19
315 24.15 23.10 1.05 23.27 -0.20
375 2413 23.10 - 1.03 23.26 -0.20
415 2412 23.12. 1.00 23.28 -0.18
505 24 .11 23.13 0.98 23.29 -0.18
690 24.19 23.17 1.02 23.33 -0.13
750 24.18 23.15 1.03 23.31 -0.15
810 24.20 23.17 1.03 23.33 -0.13
870 24.18 23.15 1.03 23.31 . -0.15
930 24.16 23.13 1.03 23.29 -0.17
990 24,14 23.11 1.03 23.27 -0.19
1050 24.14 23.11 1.03 23.27 -0.19
1110 2414 23.11 1.03 23.27 -0,19
1170 24.14 23.14 1.00 23.30 -0.16
1230 24.14 23.14 1.00 23.30 -0.16
1280 2417 23.14 1.03 23.30 -0.16
1350 24.15 23.15 1.00 23.31 -0.16
1410 - 2415 23.16 0.99 23.32 -0.15
1470 24.15 23.16 0.99 23.32 -0.15




.....

TIME
(min.)

105
130
175
235
295
35656
415
5.5
565
625
690
750
810
870
930
990
1050
1110
1170
1230
1290
1350
1410
1470
1515

26TH STREET SEWER
PUMPING TEST AT S-90
SUN COMPANY, INC. R&M)
PHILADELPHIA REFINERY

Observation Well: S5-86

DTW
{ft)
26.28
26.28
26,28
26.27
26.25
28.22
26.24
26.24
26.25
26.25
26.26
26.31
26.35
26.34
26.33
26.33
26.30
26.28
26.27
26.26
26.30
26.31
26.31
26.32
26.33
26.33

DRAWDOWN
(ft)
0.00
0.00
0.00
-0.01
-0.03
-0.06
-0.04
-0.04
-0.03
-0.03
-0.02
0.03
0.07

0.06
0.05
0.05
0.02
0.00
-6.01
-0.02
0.02
0.03
0.03
0.04
0.05
0.05




26TH STREET SEWER

PUMPING TEST AT S-90
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

TIME
{min.)

105
130
i75
235
295
355
415
5.5
565
625
690
750
810
870
930
990
1050
1110
1170
1230
1290
1350
1410
1470
1515

Observation Well: S-

DTW DRAWDOWN
(ft) (ft)
25.36 0.00
25.40 0.04
25.40 0.04
25.43 0.07
25,43 0.07
25.45 0.09
25.43 0.07
25.43 0.07
25.38 0.02
25.35 -0.01
25.33 -0.03
25.33 -0.03
25,33 -0.03
25.35 -  -0.01
25.35 -0.01
25.35 -0.01
25.36 0.00
25.38 0.02
25,40 0.04
25.42 0.06
25.41 0.05
25,40 0.04
25.40 0.04
25.38 0.02
195.36 0.00
25.35 -0.01

Page 1




26TH STREET SEWER

PUMPING TEST AT S5-90
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well: S-88

TIME
(min.)

37
60
80
105
130
175
235
295
355
415
55
565
625
690
750
810
870
830
990
1050
1110
1170
1230
12990
1350
1410
1470
1515

DTW
(ft)
26.30
26.30
26.30
26.30
26.28
26.28
26.26
26.24
26.23
26.25

26.25

26.26
26.27
26.28
26.29
26.25
26.29
26.27
26.27
26.26
26.25
26.25
26.24
26.27
26.28
26.29
26.30
26.30
26.30

DRAWDOWN
(ft)
0.00
0.00
0.00
0.00
-0.02
-0.02
-0.04
-0.06
-0.07
-0.05
-0.05
-0.04
-0.03
-0.02
-0.01
-0.05
-0.01
-0.03
-0.03
-0.04
-0.05
-0.05
-0.06
-0.03
-0.02
-0.01
0.00
0.00
0.00




TIME
(min.}

235

255
290
315
375
415
505
690
750
810
870
830
8980
1050
1110
1170
1230
1280
1350
1410
1470

DTN
(ft)
25.65
25.60
25.60
25.61
25.62
25.60
25.65
25.65
25.66
25.66
25.64
25.62
25.61
25.60
25.60
25.630
25.64
25.64
25.65
25.65
25.66
25.66

26TH STREET SEWER

PUMPING TEST AT S-90
SUN COMPANY, INC. (R&M)
PHILADEIPHIA REFINERY

DTw
(1)
26.69
26.47
26.46
26.48
26.45
26.47
26.51
26.51
26.52
26.52
26.50
26.48
26.47
26.45
26.45
26.42
26.47
26.43
26.45
26.50
26.50
26.48

ervation Well: S-

NT ADJ. DTW DRAWDOWN
(i) (1) (tt)
1.04 25.82 0.00
.87 25.74 -0.08
0.86 25.74 -0.08
0.87 25.75 -0.07
(.83 25.75 -0.06
0.87 25,74 -0.08
0.86 - 25.79 -0.03
0.86 25.79 -0.03
G.86 25.80 -0.02
0.86 25.80 -0.02
0.86 25.78 -0.04
0.86 25.76 -0.06
Q.86 25.75 -0.07
6.85 25.74 - =0.08
0.85 25.74 - -0.08
.0.82 25.73 . -0.09
0.83 - 25,77 -0.04
0.79 25.77 -0.05
0.80 25.78 -0.04
0.85 25.79 -0.03
0.84 25.79 -0.02

0.82 25.79

-0.03




cEC! |
Nl b | ]
_ . 26TH STREET SEWER
PUMPING TEST AT S-94
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY
5-94
Time DTW Draw down

(min) (feet) (feet)

) 0 21.18 0.00
= .5 22.20 1.02
) 1 23.05 1.87
1.5 23.80 2.62

2 24.35 3.17

2.5 24 .80 3.62

3 25.25 4.07

3.5 25.73 4.55

4 26.14 4.96

4.5 26.51 5.33

5 26.78 5.60

5.5 27.02 5.84

4] 27.26 6.08

6.5 27.64 6.46

7 27.98 6.80

7.5 28.28 7.10

8 28.65 7.47

- } 8.5 28.96 7.78
9 29.20 8.02
9.5 29.46 8.28
10 29.69 8.51

i1 30.13 8.95

12 30.59 9.41

13 31.03 9.85

14 31.39 10.21

15 31.7¢6 10.58

i6 32.08 10.90

i7 32.41 11.23

18 32.67 11.49

19 32.93 11.75

20 33.11 11.93

30 36.18 15.00

L 40 39.11 17.93
50 36.75 15.57

60 35.60 14,42

70 35.01 13.83

80 35.01 13.83

90 35.06 13.88
100 35.30 14.12
110 35.64 14.46

120 36.21 15.03

1490 36.75 15.57




160
180
200
220
240
260
280
300
320
340

360

380
400
420

440

460
480

36.51
33.23
31.40
31.18
31.26
31.24
31.40
31.58
31.75
31.81
31.78
31.88
31.86
31.80
33.57
34.90

- 35.84

15.33
12.05
10.22
10.00
10.08
10.06
10.22
10.40
10.57
10.63
10.60
10.70
10.68
10.62
12.39
13.72
14.66




480.00

26TH STREET SEWER
PUMPING TEST AT S-94
SUN COMPANY, INC. R&M)

PHILADELFPHIA REFINERY
8:79

Time DTW Draw down
(min) {feet) (feet)
0 24.94 0.00
20.00 23.97 -0.97
40.00 23.98 -0.96
70.00 23.99 -0.95
90.00 24.02 -0.92
110.00 24.04 -0.90
160.00 24.04 -0.90
180.00 24.03 -0.91
200.00 - 24.03 -0.91
240.00 24.01 -0.93
280.00 24.00 -0.94
320.00 23.99 -0.95
360.00 23.98 -0.96
-400.00 23.97 -0.97
440.00 23.97 -0.97
23.97 -0.97




26th STREET SEWER
PUMPING TEST AT $-94
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well: S-81

Time DTW Draw down
(min) (feet) (feet)
0 23.50 0.00
20.00 23.49 -0.01
70.00 23.48 -0.02
30.00 23.48 -0.02
110.00 23.47 -0.03
160.00 23.46 -0.04
180.00 23.46 -0.04
200.00 23.45 -0.05
240.00 23.44 -0.06
280.00 23.43 -0.07
320.00 - 23.42 -0.08
360.00 23.43 -0.07
400.00 23.42 -0.08
440.00 23.42 -0.08

480.00 23.43 -0.07




Time
(min)

4.5
5.5
6.5
1.5
8.5

10
15
16
17
18
30
40
70
80
90
110
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460

(feet)
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.42
0.00
0.00
23.42

. 23.42

23.42
23.41
(.00
23.42
23.39
23.41
23.43
23.42
23.42
23.42
23.42
23.42
23.42
23.42
23.41
23.40
23.490
23.40
23.40
23.40
23.40
23.40

©23.39

26TH STREET SEWER

PUMPING TEST AT S-94
SUN COMPANY, INC. (R&M)

PHILADELPHIA REFINERY
rvation -82
DIN NT
(feet) (feet)
23.20 0.22
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.23
0.00 0.00
0.00 0.00
23.19 0.23
23.19 0.23
23.19 0.23
23.19 0.22
0.00 0.00
23.19 0.23
23.20 0.19
23.20 0.21
23.21 0.22
23.21 0.21
23.21 0.21
23.21 0.21
23.21 0.21
23.21 0.21
23.21 0.21
23.21 0.21
23.21 0.20
23.20 0.20
23.20 0.20
23.20 0.20
23.20 0.20
23.20 0.20
23.20 0.20
23.20 0.20
23.19 0.20

ADI. DTW
{feet)
23.26
23.25
23.25
23.25 .
23.25
23.25
23.25
23.25
23.25
23.25
23.25
23.25
23.25
23.25
0.00
0.00
23.25

- 23.25
23.25
23.25
0.00
23.25
23.25
23.25
23.27
23.26
23.26
23.26
23.26
23.26
23.26
23.26
23.26
23.25
23.25
23.25
23.25
23.25
23.25
23.25
23.24

Draw down
(feet)
0.00
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-(.01
-0.01
-0.01
-0.01
-0.01
-0.01
-23.26
-23.26
-0.01
-¢.01
-0.01
-0.02
-23.26
-0.01
-0.01
-0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.02




Time
{min)

10
o6
20
70
90
110
i60
180
200
240
280
320
360
400
440
480

DTW
(feet)
19.52
20.04
20.04

20.04.

20.00
20.00
19.97
19.97
19.97
19.96

19.95

19.93
19.92
19.90
19.91
19.89
19.87

26TH STREET SEWER
PUMPING TEST AT S-94
SUN COMPANY, INC. (R&M)
PHILADELPHIA RERINERY

Observation Well: S-

DIN NT

{feet) (feet)
0.00 19.52
19.52 0.52
19.52 - 0.52
19.52 0.52
19.51 0.49
19.50 0.50
19.50 0.47
19.48 0.49
19.48 0.49
19.46 0.50
19.45 0.50
19.43 0.50
19.42 0.50
19.41 ‘ 0.49
19.41 0.50
19.42 0.47

19.41 0.46

ADJ. DTW
(feet)
4.88
19.65
19.65
19.65
19.63
19.63
19.62
19.60
19.60
19.59
19.58
19.56
19.55
19.53
19.54
19.54
19.53

Draw down
(feet)
0.00
14.77
14.77
14.77
14.75
14.75
14.74
14.72
14.72
14.71
14.70
14.68
14.67
14.65
14.66
. 14.66
14.65




Time
{min)

20
70
90
i10

160 .

180
200
240
280
320
360
400
440
480

DTW
(feet)
17.67
17.43
17.33
17.30
17.27
17.30
17.31
17.30
17.29
17.20
17.16
17.08
17.19
17.21
17.13

26TH STREET SEWER

PUMPING TEST AT S-94
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Qhservation Well: S-84

DIN
(feet)
17.66
17.42
17.32

0.00
17.26
17.29
17.30

0.00
17.28

0.00
17.15
17.07
17.18

17.20

17:12

NT
(feet}
0.01
0.01
0.01
0.00
0.01
.01
0.01
0.00
0.01
0.00

0.01-

0.01

. 0.01

(.01
0.01

AD]. DTW
(feet)
17.66
17.42
17.32
17.30
17.26
17.29
17.30
17.30
17.28
17.20
17.15
17.067
17.18
17.20
17.12

Draw down
(feet)
.00
-0.24
-0.34
-0.36
-0.40
-0.37
-0.36
-0.36
-0.38
-0.46
-0.51
-0.59
-0.48
- -0.46
-0.54




SE1000B
Environmental Logger
09/08 07:54
Unit# 00969 Testf 1 =& ~ 7O

INPUT 1: Level (F) TOC

Reference 100.00
Scale factor 10.01
Offset - 0.02

Step# 0  09/07 12:27

Elapsed Time Value
0.0000 100.03
0.0033 100.02
0-0866- T0ep2
0.0099 . 100.02
0.0133 100.02
0.0166 100.02
0.0200--. - - 100.02
0.0233. - 100.02
0.0266 - .- ,100.02
0.0300 - 100.02
0.0333 . +100.03
0.0500 ©7100.03
0.0666 ... 100.03..
0.0833 © 100.03
0.1000 100.04
0.1166 - 100.04
0.1333 100.04
0.1500 . 100.04
0.1666 < 100.04
0.1833 100.04

«  0.2000 100.05

. 0.2166 - ..100.05
0.2333 . 100.05
0.2500 100.05
0.2666 100.05
0.2833 100.06
0.3000 100.06
0.3166 100.06
0.3333 100.06
0.4167 100.07
0.5000 100.08
0.5833 100.09
0.6667 100.10
0.7500 100.11
0.8333 100.11
0.9167 1¢0.12
1.0000 100.13
1.0833 100.14
1.1667 100.15
1.2500 100.16
1.3333 100.16
1.4166 100.17

1.5000 100.18




1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000

SRR WY, Vo ¥y Vo Ot

N

9.5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000
48.0000
50.0000
52.0000
54.0000
56.0000
58.0000
60.0000
62.0000
64.0000
66.0000
68.0000
70.0000
72.0000
74.0000
76.0000
78.0000
80.0000
82.0000
84.0000
86.0000

100.19
100.19
100.20
100.21
100.21
100.22
100.27
100.31
100.36
100.40
100.44
100.48
100.52
100.55
100.59
100.63
100.67
100.70
100.74
~L L QG-
100.80
100.84
100.98
101.10
101.23
101.34
101.44
101.54
101.64
101.73
101.82
101.90
101.97
102.05
102.12
102.18
102.24
102.30
102.35
102.39
102.44

.102.48

102.52
102.56
102.59
102.63
102.66
102.69
102.72
102.74
102.77
102.80
102.82
102.84
102.86
102.88
102.89
102.91
102.93
102.94

)
A




88.0000
90.0000
92.0000
94.0000
96.0000
98.0000
100.000
110.000
120.000
130.000
140.000
150.000
160.000
170.000
180.000
190.000
200.000
210.000
220.000

22304000

240.000
250.000
260.000
270.000
280.000
290.000
300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000
420.000
430.000
440.000
450.000
460.000
470.000

102.95
102.97
102.98
102.99
103.00
103.01
103.02
103.06
103.08
103.09
103.10
103.10
103.10
103.10
103.10
103.10
103.09
103.09
'103.09
Q309
103.09
103.09
103.09
103.38
103.60
103.77
103.91
104.00
104.04
104.07
104.09
104.10
104.10
104.10
104.10
104.10
104.10
104.11
104.11
104.12
104.12
.104.12
104.11
103.56




26TH STREET SEWER
PUMPING TEST AT W-10
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

" Observation Well: S$-75

Time DTW DTP NT
(min) (feet) {feet) (feet)
0 27.17 26.82 0.35
15 27.11 26.78 0.33
60 27.12 26.77 0.35
120 27.13 26.80 0.33
140 27.13 26.80 0.33
160 27.13 26.82 0.31
220 27.14 26.82 0.32
260 27.14 26.81 0.33
300 27.15 26.83 0.32
360 27.15 26.83 0.32
420 27.17 26.85 0.32
480 27.17 26.85 0.32

ADJ. DTW
(feet)
26.91
26.86
26.86
26.88
26.88
26.90
26.90
26.89
26.91
26.91
26.93
26.93

Drawdown
(feet)
0.00
-0.05
-G.05
-0.03
-0.03
-0.01
-0.01
-0.02
0.00
0.00
0.02
0.02




26TH STREET SEWER

PUMPING TEST AT W-10
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Time
(min)

0.5
1.0
L.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
1.5
8.0
8.5
9.0
8.5
10.0
11
12
i3
14
15
16
17
18
19
20
30
40

Obsecrvation Well: S-81

DTW Drawdown
(feet) (feet)
23.52 0.00
23.51 -0.01
23.53 0.01
23.59 0.07
23.77 0.25
23.85 0.33
23.91 0.39
23.96 0.44
23.54 0.02
23.54 0.02
23.55 0.03
23.55 0.03
23.55 0.03
23.55 0.03
23.56 0.04
23.56 0.04
23.57 0.05
23.57 0.05
23.58 0.06
23.58 0.06
23.58 0.06
23.59 0.07
-23.60 0.08
23.61 0.09
23.61 0.09
23.62 0.10
23.62 0.10
23.63 0.11
23.64 0.12
23.64 0.12
23.64 0.12
23.69 0.17

23.73 0.21




50
60
70
80
90
100
110
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480

23.77
23.80
23.83
23.83
23.84
23.87
23.88
23.89
23.89
23.91
23.91
23.91
23.92
23.92

23.95
24.00
24.04
24.08
24.09
24.09
24.11
24.11
24.12
24.12
24.13

0.25
0.28
0.31
0.31
0.32
0.35
0.36
0.37
0.37
0.39
0.39
0.39
0.40
0.40

0.43
0.48
0.52
0.56
0.57
0.57
0.59
0.59
0.60
0.60
0.61




26TH STREET SEWER
PUMPING TEST AT W-10
SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well: §5-82

Time DTW DTP NT AD]. DTW Drawdown
{min) (feet) (feet) (feet) (feet) {feet)
0 23.50 23.21 0.29 23.28 0.00
.5 23.48 23.20 0.28 23.27 -0.01
20 23.50 23.20 0.30 23.28 -0.01
30 23.49 23.20 0.29 23.27 -0.01
60 23.48 23.20 0.28 23.27 -0.01
90 23.47 23.20 0.27 23.27 -0.01
120 23.46 23.19 0.27 23.26 -0.02
140 23.46 23.19 0.27 23.26 -0.02
160 23.45 23,19 0.26 23.26 -0.02
180 23.45 23.19 0.26 23.26 -(.02
200 23.44 23.18 - 0.26 23.25 -0.04
220 23.45 23.18 0.27 23.25 -0.03
240 23.45 23.17 0.28 23.24 -0.04
260 23.42 23.16 0.26 23.23 -0.05
280 23.41 23.16 0.25 23.22 -0.06
300 23.41 23.16 0.25 23.22 -0.06
320 23.40 23.16 0.24 23.22 -0.06
340 23.40 23.16 0.24 23.22 -0.06
360 23.40 23.16 0.24 23.22 -0.06
380 23.39 23.15 0.24 23.21 -0.07
400 23.39 23.15 0.24 23.21 -0.07
420 23.39 23.15 0.24 - 23.21 -0.07
4490 23.38 23.15 0.23 23.21 -(.07

480 . 23.38 23.14 .[0.24 23.20 -0.08




Time
(min)

6.5
20
30
60
90
120
140
160
180
200
220
240
260
280
300
320
3490
360
380
400
420
440
480

26TH STREET SEWER
PUMPING TEST AT W-10

SUN COMPANY, INC. (R&M)
PHILADELPHIA REFINERY

Observation Well; S-83

DTW DTP NT

{feet) - (feet) {feet)
20.15 19.52 0.63
20.17 19.46 0.71
20.18 19.47 0.71
20.10 19.47 (.63
20.05 19.47 0.58
20.14 19.48 0.66
20.14 19.48 0.66
20.08 19.47 0.61
20.05 - 19.47 0.58
20.065 19.47 0.58
20.05 19.46 0.59
20.02 - 19.46 0.56
20.03 19.46 0.57
20.05 19.46 0.59
19.96 19.46 0.50
20.10 19.46 0.64
20.06 19.47 0.59
20.04 19.48 0.56
20.08 19.48 0.60
20.12 19.48 0.64
20.05 19.48 0.37
20.14 19.49 0.65
20.10 19.49 0.61
20.08 19.49 0.59

ADJ. DTW
(feet)
19.68
19.64
19.65
19.63
19.62
19.65
19.65
19.62
19.62
19.62°
19.61
19.60
19.60
19.61
19.59
19.62
19.62
-19.62
19.63
19.64
19.62
19.65
19.64
19.64

o
(k3
<

Drawdown
(feet)
0.00
-0.04
-(0.03
-0.05
-0.07
-0.04
-0.04
-0.06
-0.07
-0.07
-0.07
-0.08
-0.08
-0.07
-0.09
-0.06
-(3.06
-0.06

- «0.05
-0.04
-0.06
-0.03
-0.04
-0.04
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1.0 INTRODUCTION

1.1 Background

This workplan was prepared in response to a March 29,1993 Pennsyivania Department of
Environmental Resources (PADER) letter to SUN Company, Inc. (R & M) (SUN). In this letter,
PADER requested an assessment of the impact of the Philadelphia Refinery on deep groundwater
quality. This request apparently resulted from studies of the Philadelphia area performed by the
United States Geological Survey (USGS),

The most recent USGS report' of this region, published in 1991, states that urbanization of the
Philadelphia area has caused substantial degradation of groundwater quality (Paulachok 1991 ).
In this report, the USGS documents increases in the concentrations of dissolved solids, iron,
manganese, sulfate, trace elements, and volatile organic compounds in Philadelphia-area
groundwater. Much of the groundwater mineralization can be attributed to microbial degradation
of organic compounds which reduces dissolved oxygen levels and results in the dissolution and

~mobilization of redox-sensitive metals (e.g., iron and manganese). The degradation of shaliow

and deep groundwater quality has been clearly identified by the USGS as a regional issue related
to the historical growth and urbanization of the Philadeiphia area, including a tong history of
focused industrial activity as represented by the petroleum industry and the Philadelphia Naval
Shipyard. The report also documents the changes in the groundwater flow system that have
occurred since the development of groundwater supplies, and suggests that degraded
groundwater from the Philadelphia area may be flowing under the Delaware River in the deep,
confined aquifer toward pUmping centers in New Jersey.

Further clarification of the USGS and PADER positions regarding SUN's potential contribution to
this regional issue was obtained during the August 10, 1993 meeting in Conshohocken, PA,
between SUN, ENSR, USGS, and PADER. In this meeting, the USGS maintained that the
refineries along the Schuylkill River were major contributors to the regional groundwater quality
degradation. This conclusion was based on the presence of an apparent zone of depressed
sulfate (SO,*) extending from the general vicinity of the refineries toward the US Naval Shipyard.
The depressed concentrations were attributed to microbially-mediéted S0,7 reduction induced by
hydrocarbon releases to the water table aquifer at the refineries. However, it was also stated that
the data were sparse, and that there was no direct evidence that such a process has occurred.
In response to this speculation regarding SUN’s contribution to the regional degradation of
groundwater quality, the PADER reiterated their written request for an investigation of

A:\PUBS\PROJECT S\644504 NA00ALL 1-1 September, 1993



groundwater quality at the facility, and the potential for off-site migration of contaminated
groundwater.

Notwithstanding the previous discussion regarding the regional nature of this issue, Sun can only
address the issue in the context of its own facility. Accordingly, this workplan was developed to
address the PADER request for an on-site groundwater investigation. The workplan defined
below addresses Comment 11e on page 3 of the March 1993 letter from PADER, which requests
that SUN submit a work plan providing for the:

* .Assessment of hydrocarbon-contaminated groundwater migration from the upper
unconfined aquifer to the lower confined aquifer;

» Assessment of the water quality in these aquifers; and,
* Assessment of the potential for off-site migration of contaminated groundwater.

These objectives will be met through groundwater sampling and hydraulic head measurements
at selected monitoring well clusters at the facility. This workplan utilizes the Quality Assurance
Project Plan (QAPP, ENSR, January 1992) and Health and Safety Plan (HASP, ENSR January
1892 as amended May, 1993) written for the RCRA Facility Investigation (RFI, ENSR September
1992). The QAPP will be amended as appropriate to account for collection and analysis of the
additional inorganic constituents in this workplan that were not analyzed in the RFI.

1.2 Summary of Existing Information

This section briefly summarizes regional and site-specific groundwater flow conditions and water
quality. The regional aquifers underlying the Philadelphia area and the Coastal Plain of New
Jersey have been studied extensively by the USGS and State Agencies. A list of publications
reviewed in the development of this workplan are included in Section 7.0 of this document. Site
specific hydrogeology and groundwater quality have been determined from the network of
monitoring and supply wells and soil borings drilled at the facility.

Redgional and Site-Specific Groundwater Flow

The regional unconsolidated aquifer system is comprised of Cretaceous and Quaternary age
sediments that thicken to the east. The fall line (the boundary between the Coastal Plain and
Piedmont Physiographic Provinces) where the coastal plain sediments pinch out lies just to the
west of the Sun Refinery. Coastal Plain stratigraphy generally consists of interbedded sand and
clay deposits, with the sands forming the aquifers, and the clays the aquitards. This aquifer
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system is the well-known Potomac-Raritan-Magothy system of Cretaceous age. in Pennsylvania,
the Cretaceocus sediments belong chiefly to the Raritan Formation. Near the fall line, the
complete Cretaceous section is generally not present. The Miocene-aged Bridgeton Formation
or the Pleistocene-aged Cape May Formation (aiso referred to as the Trenton gravel) typically lie
directly above the Raritan Formation in Pennsylvania. The Cape May Formation can be an
important water table aquifer where the deposit is thick. Recent alluvium is present in the vicinity
of the Schuylkill and Delaware rivers up to 80 feet thick. Due to the fine-grained texture of the
alluvium, it does not form an important aquifer.

The lower sand unit (the Farrington sand) and the Middte clay unit of the Raritan formation have
been recognized at the Sun Refinery on the east side of the Schuyikill River. These deposits are
overlain unconformably by the Cape May Formation and recent alluvium. Greenman et al. (1961)
and others have mapped the edge of the confined aquifer system as running through the Sun
Refinery property. - Additional drilling on-site has confirmed this regional mapping; the Middle clay
and Farrington sand are not present beneath the West Yard and roughly the western half of the
North Yard (ENSR 1992). The deposits beneath these areas are thought to consist entirely of
the Pleistocene Cape May Formation and recent alluvium. The erosional removal of Cretaceous
deposits was probably caused by the incision of a deep paleochannel of the Schuylkill during the
Pleistocene. In some locations, the Pleistocene deposits are semi-confined by the fine-grained
recent alluvium which acts as a leaky confining layer. In these areas, coarse fill forms the water
table aquifer. A generalized east-to-west geologic cross-section across the site is included as
Figure 1-1. :

Withdrawal of groundwater in the Philadelphia area since the tumn of the century has caused
significant changes in the groundwater flow system (Sloto 1988; Greenman et al. 1961). Prior
to groundwater development, groundwater in the lower sand probably discharged to the Delaware
and Schuylkill Rivers. Hydraulic heads were estimated to be above sea level and horizontal
hydraulic gradients were relatively flat. With the initiation of large-scale groundwater withdrawal,
hydraulic heads were lowered, inducing downward flow from the water table aquifer and surface
water bodies. During periods of peak pumpage in the 1960s, heads in the lower sand were as
much as 60 feet lower than estimated predevelopment levels. With the decline of pumping in the
Philadelphia area, heads have risen on the order of 20 to 40 feet near previous pumping centers
but remain below sea level (Paulachok 1991). Heads remain below sea level because pumpage
in New Jersey increased over the same time period. Currently groundwater in the lower sand unit
flows toward pumping centefs in New Jersey,

Hydraulic head data from numerous shallow and deep monitoring wells define the local
groundwater flow system. Groundwater in the Farrington sand generally flows south-southeast.
Hydraulic heads range from approximately 10 feet above mean sea level (msl) to 0 feet msl.
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On the west side of the Schuylkill River, beneath the west yard, groundwater in the deep aquifer
flows west. Heads range from roughly 0.5 feet msl to -0.5 ft msl. The hydraulic relationship
between these two lower sand units is not well understood. Groundwater in the shallow aquifer
generally flows south. Differences in river stage and hydraulic heads in shallow welis adjacent
to the river suggest the river receives water from the shallow aquifer. Hydraulic heads in the
shaliow aquifer are on the order of 5 feet above heads in the deep aquifer. These differences
indicate there is a downward component of flow.

The Schuylkill River and adjacent shallow aquifer are tidally influenced. ENSR estimated the tidal
influence exiended approximately 230 feet from the river. Low-amplitude cyclical fluctuations
were aiso observed in the lower sand unit. However, because amplitudes did not decay with
distance from the Schuylkill, ENSR speculated that these fluctuations were caused by earth tides.
A detailed description of site hydrogeology is provided in the RFI report.

Regional and Site-Specific Groundwater Quality

The evolution of groundwater quality in the Philadelphia area has been documented in detail by
Greenman et al. (1961). Urbanization has had a profound effect on groundwater quality.
Predevelopment groundwater quality was estimated to be slightly mineralized with bicarbonate,
sulfate, and calcium as the major ions. With urbanization, a significant increase in groundwater
mineralization occurred. According to reports published by the USGS, the first phase of the
regional water quality contamination occurred when water table aquifers were degraded from
surficial activities. In response to increasing mineralization of the water table aquifer, groundwater
supplies were developed in the deep aquifer. This initiated the second phase of contamination.
Pumping the deep aquifer lowered hydraulic heads sufficiently to cause downward migration of
degraded groundwater in the unconfined aquifer to the deep aquifer. Degradation of both aquifers
was evident by 1945. Groundwater quality varies significantly within the regional degraded area
in response to localized releases.

According to Greenman et al. (1961), groundwater contamination in the Philadelphia area is
caused by direct release of both organic and inorganic substances to the water table aquifer.
Substances that may have been released include industrial brines, sewage, inorganic industrial
wastes, and organic wastes from industrial and residential sources. Microbiai reactions involving
organic compounds probably contribute significantly to the increased levels of iron and
manganese in groundwater. These reactions deplete oxygen and lower pH which resuits in
dissolution of iron- and manganese-bearing minerals from the aquifer. Under conditions of low
Ph and dissolved oxygen, the reduced and soluble forms of these constituents accumulate in
groundwater. Excessive iron is probably the most significant problem associated with
groundwater quality degradation. Other parameters observed to change in response to
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urbanization include other trace metals, total dissolved solids, chloride, sulfate, nutrients (species
of nitrogen and phosphorous), bicarbonate, calcium, magnesium, industrial organic compounds,
and groundwater temperature (Blickwedel and Wood 1989; Hem 1985). Changes in groundwater
chemistry are aerially widespread in the Coastal Plain deposits of Pennsylvania (Paulachok 1991).

Groundwater quality data collected at the Sun Refinery indicates that the shallow water-table
aquifer has been impacted by refinery activities (ENSR 1992). Free product is present on the
water table in some locations. Soluble components of petroleum products have been detected
in shallow groundwater. As indicated above, the lower sand unit is separated from the water
table by two confining layers (the Middle clay and alluwum) across most of the facility. While the
lower unit receives water from upper geologic units as indicated by the downward vertical
hydraulic gradients, it may also receive water from upgradient unconsolidated deposits, and the
underlying Wissahickon Formation. Less water quality data are available in the lower sand unit.
Existing data indicate that detectable levels of organic compounds are generally not present in
the lower unit.
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2.0 GROUNDWATER SAMPLING AND ANALYSIS

As discussed in Section 1.0, the objectives of this field program are to investigate on-site
groundwater quality and assess the potential for off-site migration of contaminated groundwater.
These objectives will be met by sampling a group of existing shallow and deep monitoring weils
located on SUN property. Water quality results and site-specific and previously-published
hydraulic data (vertical and horizontal groundwater flow directions) will be used to assess the
potential for off-site migration.

2.1 Monitoring Wells

A total of thirteen welis will be sampled from six existing well clusters. Well clusters were
selected to provide water quality and hydraulic gradient data from the North, South, and West
yards. Based on a south-southeast groundwater flow direction in the deep aquifer, both
upgradient and downgradient welis will be sampled. Five well clusters contain a shallow and
deep well. One cluster contains shallow, intermediate, and deep wells (guard basin). For the
purpose of this workplan, “shallow wells" are considered to be wells that intersect, or are near,
the water table, regardless of the lithology of the zone in which they are screened. Similarly,
"deep wells" are those screened in the lower sand unit above bedrock, regardless of lithology (i.e,
Pleistocene or Cretaceous sand), and "intermediate wells" are screened in the sand unit between

‘the Middle clay and surficial deposits. Intermediate wells were only installed in the guard basin

area. The wells selected for groundwater sampling are listed in Table 2-1, and shown on Figure
2-1. Boring logs and well construction diagrams (where available) are included in Appendix A..

Groundwater level measurements will also be collected during well sampling. These
measurements will be used to calculate vertical hydraulic gradients at each cluster. Groundwater
elevation measurements will not be corrected for tidal fluctuations because the wells selected for
measurement are expected to be beyond the limit of measurable tidal influence (ENSR 1992).
As discussed in Section 1.2 of this workplan and the RF! report, ENSR estimated that the tidal
influence from the Schuylkill River extended approximately 230 feet from the river. Moreover,
because the amplitude of the head fluctuations decays exponentially from the surface water body,
any fluctuations that may be present in the selected wells will be small relative to the vertical head
differences between shallow and deep wells. For these reasons, tidal fluctuations are not
expected to significantly affect the vertical gradient measurements proposed in this workplan.

Groundwater samples will be submitted for laboratory analysis for the parameters listed on
Table 2-2. This parameter list includes both organic and inorganic parameters. The organic
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e | Wells to be Sampled for Parameters

Listed in Table 2-2
N-8 N-11 Shallow a5 Cape May

] N-9 N-12 Deep 63 Farrington Sand ?
N-29 - N-36 Shallow. 30 Cape May

; N-30 N-37 Deep 60 Farrington Sand ?
N-50 N-57 Deep 60 Farrington Sand ?

§ N-51 N-56 Shallow _ 28 Cape May

s S5 MW-4 Shallow 9 Fill

F3 : : S6 MW-10 Deep 72 Farrington Sand

] 1 S7 MW-22 Intermediate 26 Cape May

q S41 AS-1  Shallow 35 Cape May

L S42 ' AD-1 Deep . 65 Farrington Sand ?

W8 © MW-14 Shallow 13 Alluvium

Deep Cape May
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TABLE 2-2

Analytical Parameters

Benzene

8020'
Toluene 8020
Ethylbenzene 8020
Xylenes 8020
Iron (dissolved) 6010
Manganese (dissolved) 6010
Caicium 6010
Chloride 325.3°
Alkalinity as CaCO, 310.12
- Sulfate 375.42
~ Sulfide 376.12
Nitrate 300.02
Ammonia - 350.12
Bicarbonate SM 407°
Dissolved Organic Carbon 415.2°
Total Dissolved Solids 160.22
Dissolved Oxygen Field
Temperature Field
pH Field
Specific %E_diimnce Field
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parameters will be measured to assess the presence of petroleum-hydrocarbon compounds in
groundwater, particularly the deep aquifer, and the potential for migration from the water table
region to the deep aquifer. Benzene, toluene, ethylbenzene, and xylene isomers (BTEX) were
chosen for analysis because they are the most soluble and mobile constituents of both crude and

refined petroleum products. The inorganic parameiers will be measured to define other
geochemical conditions, such as the redox state, of the groundwater at the facility.

Parameters such as temperature, pH, specific conductance, and dissolved oxygen will be
measured in the field at the time of sampling. Sample coilection procedures are described in
detail in the following section.
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3.0 SAMPLE COLLECTION PROCEDURES

Water levels measurements in each well will be collected from the surveyed elevation mark at the
top of casing with an electric sounding device. Water levels will be measured to an accuracy of
0.01 feet. The time to the nearest minute will be recorded with each measurement. Static water
levels will be recorded before purging and sampling.

To obtain a representative sample of the groundwater, a volume of stagnant water in the wellbore
will first be purged. The recommended length of time required to purge or bail a well before a
sampling event will depend on the well and aquifer characteristics, the type of sampling
equipment being used, and the parameters being sampled. Wells will be pumped or bailed until
the measurements of pH, temperature, and specific conductance have stabilized to within 10
percent of the previous reading or at least three well volumes have been removed, whichever is
greater. Samples will be collected immediately after the wells are purged.

Wells yielding greater than one gallon per minute (gpm) will be purged with a centrifugal pump

or a submersible pump. The centrifugal pump will use three-quarter to 1-inch dedicated
polyethylene tubing as the downhole suction fine. Pump discharge will be controlled with a
normal 3/4-inch gate valve on the discharge side of the pump. The submersible pump will use
1/2-inch dedicated polyethylene tubing as a discharge line. Discharge rates will be held below
four gpm to prevent agitation of the aquifer. Pump decontamination will be conducted as
described in the RFI workplan, and the QAPP. The polyethylene suction tubmg will be cut up and
properly disposed of after sampling.

In wells yielding less than one gpm, purging will be conducted with a tefion or stainless steel
bailer. Bailers will be dedicated to a particular well and decontaminated in accordance with EPA-
approved procedures outlined in the RFI workplan, and the QAPP.

In the case of monitoring wells that will not yield water at a rate adequate for effective purging,
several procedures will be attempted. The first procedure includes removing water to the top of
the screened interval to prevent the exposure of the gravel pack or formation to atmospheric
conditions. The sample is then collected at a rate that would not cause rapid drawdown. Wells
may also be pumped dry and allowed to recover. Samples should be collected as soon as a
volume of water sufficient for the intended analytical parameters recharge the well.

Exposure of water entering the well for periods longer than one to two hours may render samples
unsuitable and unrepresentative of water contained within the aquifer system. in these cases,
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it may be desirable to collect small volumes of water over a period of time, each time pumpmg
the well dry and allowing it to recover.

Whenever full recovery exceeds two hours, samples will be colleéted in order of their volatility as
soon as sufficient volume is available to completely fill the appropriate container. Parameters that
are not pH- or oxygen-sensitive or subject to loss through volatilization will be collected last.

Samples will be collected with a teflon or stainless steel bailer with a 5-foot stainless steel leader.
The bailers and leader will be decontaminated in accordance with procedures outlined in the
QAPP. To ensure the integrity of the samples during collection, parameters will be collected in

the following order:

*  Volatile organic compounds
*  oxygen-sensilive inorganic constituents
+ other inorganic constituents

Samples will be analyzed for pH, specific conductance, temperature, and dissolved oxygen during
purging. Dissolved oxygen will be determined with either a YSI or Hydrolab dissolved oxygen
meter. Calibration of ali field instruments will be in accordance with manufacturers protocols.

Samples collected for dissolved metal analysis (i.e., iron and manganese) will be field-filttered prior
to preservation. A separate sample will be collected for metals that are not filtered. Dissolved
metal sampies will be filtered through a disposable 0.45-micron filter with an electric vacuum or
peristaltic pump or dlrectly from submersible pump discharge lines.

Purge water generated from well sampling will be transported to the facility’s on-site wastewater
treatment plant for disposal.
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4.0 QUALITY ASSURANCE PROCEDURES

All greundwater samples will be collected, logged and handled in accordance with the RF] QAPP
previously established for this site in January, 1992. Section 4.0 of the QAPP, entitled Sampling
Procedures, specifies decontamination procedures, groundwater monitoring requirements, sample
handling, and field documentation as they relate to quality assurance. Other figld considerations
such as sample labeling, chain of custody and sample disposal will be followed as discussed in

-Section 5.0, entitled Sample Custody, of the QAPP. Section 9.0 of the QAPP specifies the

sample frequency of field blanks, trip blanks, field duplicates, matrix spikes and matrix spike
duplicates. This information is also _included in this workplan as Table 4-1.
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Collection Frequency for Quality Control Samples

TABLE 4-1

Duplicate 1 per 10 samples per anatyte
Field Blank 1 per day per analyte -
Trip Blank 1 per cooler VOC only

Matrix Spike (MS)

1 1 per 20 per analyte

Matrix Spike Duplicate (MSD)

1 per 20 per analyte
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5.0 REPORTING

Upon receipt, analytical data will be validated and entered into the project data base. A report,
which presents the detected compounds, discusses the distribution of organic and inorganic
constituents and the hydraulic relationships between the shallow, intermediate and deep aquifers,
and discusses the potential for off-site migration of contaminated groundwater will be prepared

from the data gathered under this workplan.
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6.0 SCHEDULE

Field data coliection will be initiated two weeks after PADER approval of this workplan. Wel}
sampling and measurements will require approximately one week. Allowing four weeks for
laboratory turnaround, and an additional eight weeks for data interpretation and report
preparation, a final report will be submitted to PADER fifteen weeks after written authorization to
proceed. :
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Project No: GYY5 -1 7  (pont QUN O L Sile: ’P‘\‘\\Md{ﬁ\m.\ WELL No: M-y
Welt Location: CNINEN Rasvn X : Date Installed: 2 /S /91
Sntractor: __EXNPIRE. Method: Gy 1SS ' Inspector: =Y, Kice

MONITORING WELL CONSTRUCTION DETAIL

Depth from FElevation
, G.S. (feel)  (NGVD)
Lock .

i ©
Measuring Point for 6.} | Top of Steel Guard Pipe _
Surveying & Water Levels el P — O

Vent Holes ————-— — .
Concrete Pad ——_E{ o N2 21 - Ground Surface (6:s.) 0.00
o

Top of Riser Pipe

-—-—‘0

e

Botiom of Sieel Guard Pipe 6

9 @
9 g
o

Cemeni-Bentonite or : ) Riser Pipe: ‘_(
Bentonite Slurry Grout ™\ S Length
—_ % Cemeni N Inside Diameter (ID) “ o
— % Benionite &0 Type of Material Ve

' ————  Top of Bentonite Seal
. -————— Benlonile Seal Thickness 1

I'd
Top of Sand 3

o9 O°

Top of Screen 7 9

—1 | X Stabilized Water Level

- Screen: ,
e § Length 5

- - - Inside Diameter (ID) "

- — — Slot Size - Ootlo
T Type of Materiol Pve

g

— —~ - =t———— Type/Size of Sond 5‘_“&_,_*’ |
] Sand Pack Thickness i

— Boliom of Screen ‘)

Botlom of Tail Pipe:
_ Length ,
f~———  Boliom of Borehole o\

) — " —

- Borehole Diometer _ Apprbved:

S oo ENSR. __

¥ Describe Measuring Point:
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Project No:

Clieni:_SM_D__QLL -Sife: _ S!LD Q!" '

Well Location: ___augd Basin
3

EmFlee SO?’

WELL No:miy-i(
Date Instailed: m

.ontractor: Method: _Mudl RoTert Inspector: _B_Em~
MONITORING WELL CONSTRUCTION DETAIL
Depth from Elevation
| G.S. (feet)  (NGVD)
Lock ’
Measuring Point for Top of Steel Guard Pipe O‘
Surveying & Water Levels |4 - Top of Riser Pipe (@)
Vent Holes "‘"'#:— =
Concrete Pad —d2 & 2 %1 — Ground Surface (G.S.) 0.00
0 o
’
S Bottom of Steel Guard Pipe o5
o >3 - |
~ Cement~Bentonite or Riser Pipe: ’
Bentonite Slurry Grout N\ S S Length —é%g
QO % Cement N Inside Diameter (ID) _3%* _
D % Bentonite &0 e Type of Material fue _
' ] S Top of Bentonite Seal ) Sqo_
—~——— Bentonite Seal Thickness _ & ’
~———  Top of Sond 600
L Sowd Top of Screen &3a.56
3 E:;‘-A-‘O“ﬁ-; 1 .
5 Seast -~ ~ | v Stabilized Woler Level
"___—___—: Screen: ,
Pt Length L= T
- — — Inside Diameter (ID) a7~ _
ity Stol Size 2080
L] Type of Material PVC
”:—:“: ~t——— Type/Size of Sand QMepie
Pl Sond Pack Thickness  __33°*
e = ] Bottom of Screen 220
[ 4
Bottom of Tail Pipe: 23.0
Length . ’
) {=—-——  Bottom of Borehole ﬂQ@_
"

Borehole Diameter

* Describe Measuring Point:
Rlack Mar® e Ricec

"-Approved:

Signafure Date
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Project No: Y5 —O(T Client: SUA) OIL

Sife: _Bf/'l.? .

Well Location: GUGNQ &1‘5& (SLMU "'3); A of B~ 10

Method: _ MUD BQ‘D{-ATY

WELL No:pw -5
Date lnsfulled:zz/é@ :
Inspector: (1, A{ARTZL)

onfractor: _EM P’RE

MONITORING WELL CONSTRUCTION DETAIL

Lock

X

Measuring Point for Top of Steel Guard Pipe
Surveying & Water Levels _._*:o_l Top of Riser Pipe
Vent Holes ————t— =
Concrete Pad —=12. S | N2 21 = Ground Surface (G.S.)
o 9 |
S & Botiom of Steel Guard Pipe
s kS
Cemeni-Bentonite or ~ o > Ris:r P'iﬁe: /2
Bentonite Slurry Grout S eng —S
95 % Cement LY Inside Diameter (ID) _—_ﬁ’:
& 7% Bentonite &0 @ Type of Material
il S— Top of Bentonite Seol ”
l l'-'—-—-—- Bentonite Seal Thickness __J
, ——— Top of Sond
r Top of Screen
] 4 Stobilized Water Level
]
-:—:—-: Screen: 0 !
(it Length
- inside Diometer (ID) _Z&7_
] Stot Size ﬁbﬂv
-~ | Type of Material
5’ ' ep“& [— -4 —=f——— Type/Size of Sond 1!‘_____3
J"’ﬁf’ it Sond Pack Thickness _Z%
- — 1
] Bottom of Screen
L Bottom of Tail Pipe: ’
" Length 0 25
-=———  Boltom of Borehole
Borehole Diometer ~ Approved:
¥ Describe Measuring Point: ﬂ m .‘[_‘; / f%
: . 74
Zop oF AC (g

Signalure - Date

Depth from Elevation
G.S. (feet) (NGVD)

FLOSH
Na l3

/5

'
/b

6.5
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Project ARCO REFINERY

Coppany Confidential

PIEZOMETER INSTALLATION REPORT S_L“ @

Piezometer No __
Locojion_Ses Fig,

Froject No.__ RIC2256 insiolied By MHK Dote _2/6/82 -

Titne,
Wzthed of Instaliation — ROl LW -G aR-ANgRY

B LOG OF BORING AND PIEZOMETER |
D PIEZOMETER
BORING. . Type of Piezometer ___ _FVC
Z- Description -§ Ground Ejev.. 23.93' Top of Riser Elev.25.01'
o = u’; ﬁf_.:; x
S = ‘:. - Vented Cop
S NSRS W
- 1 ) 7 ' : --—!—-LD. of Riser Pipe 3
- . . Type of Pipe___PVC
S - L: l - - -
] ' l Type of Bockfill Around
Riser _Concrete & ben-
y y l tonite slurry mix-
= -y ' . i txlre
L _ ] I s . [<j——"Top of Seat Ejev._8.93' _
S Lel.1r - Q Type of Seal Matericl ____
. Leedd’ ] ‘\ Bentonite slurry
5 ] Ly 5.5 NN
' Lty
o - Lae 3 | h
o - L;'-—E&'_ Q \{
L L 35 = Top of Filter Elev._3,43"
- b “ Type of Filter Moterial ____
I ] ’ —sand
5 J Lo —i—Size of Openings_.010"
| N Le ==—-Diometer of Piezometer
. § T.'p 3"
- - 4 —3otiom uf Piez, Elev 3-57"
. s Bottom of Boring Elev. o1l 0 !
L'—-l—bnomtter of Boring__12"
Femorks

Inspecied 3y _ MHK '
E00003591 I rr———
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rroject No

PIEZCMETER

Conpany Confidential

81C2256 - Instoiled Sy

42 (@

INSTALLATION REPORT
ﬁiezane‘-r- No AD-1
Location i
MK Dote 2/5/82 Time

nethod of Installotion —_Hellow stem auger

LOG OF BORING AND PIEZOMETER
: ' PIEZOMETER
BORING - Type of Piezometer _ PV
-.E_ = Description -§ Ground Elev. . 23,72 Top of Riser Elev.23.56"
€ ~ L e N :
e L g Vented Cop
—— T AN L LWJ—' PR AL
] ] ' --ﬂ‘——ID of Riser Pipe _ > 3"
L 4 { Type of Pipe __ AT
| te |
] | T——Type of Bockfill Argund
] ] | , Riser_CeEment and
9 i , - | I —.bentonite grout
i 1 i N !\ =—7Top of Seal Elev._12-72
3 g i...-..:l..J.__.I ! Q Type of Seal Material ___ _
SO Lped l\ h bentonite slurry
- - La= 47-2 )
1 J ’ . Ly \{
Lg'_.._.........' ’ h
L - L4.35:6 \4
L - Leedn' B Q
: _- Ly 65 3 _J""J Top of Filter Elev .._21._4_4
I ] Y = -i-—-Type of Filter Material ____
i i e [ JT ize o penu?qs._.ﬂlﬂ__
T Le - --é—Dunme_ter of Piezomerter
[ ] E | Tip._"
] { i —Sottom of Piez. Elev =40 78
— : Bottom o Boring Fiev.~41.28
l——%amme:er of Boring 12" __
rErorks
E 0 o 0 o 3 é o 2 irscecien 5}' MHK — -
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# IProiecf No: G445 V] Clienl: .SON OZ L gjie: ?"\\\O\&L\"J‘\\t\ , PA WELL No: M- 14

\fell Location: ___\WeSY YP&D (/W\-Sr DisPesial AR \"""’) Date Installed: £ /177 7%
“ontractor: EmPiRe _ Method: (-7 {/-{ HDA Inspectors S5 e

MONITORING WELL CONSTRUCTION DETAIL

Depth from Elevation

Lok G.S. (feet)  (NGVD)
Measuring Point for 66 Top of Steel Guard Pipe
Surveying & Waler Levels *__ |y — - Top of Riser Pipe
Vent Holes -""“"!: — :
Concrete Pad SN SN2 21 - Ground Surface (G.S.) 0.00
o 0
o & Bottom of Steel Guard Pipe
o e B :
Cement-Bentonite or Riser Pipe: )
Benfonite Slurry Grout ~ \ S % Length 2
— % Cemeni N _ Inside Diarnefer (D) _.7/_
— 7% Bentonite &0 ‘; Type of Materiol a7 < G0 B

' ~——— Top of Bentonite Seal ho
. .-——-— Bentonite Seal Thickness __ 1

~——  Top of Sand 2.2

Top of Screen 3 !

o it AL Stobilized Water Level

- ] Screen:
T Length
- - - - Inside Diameter (ID) Al
-~ — Slot Size 0.0r0
L - — Type of Material Ve

3

- — -] =f——— Type/Size of Sand #Z [l |
] Sond Pack Thickness [ A

— - BoHlom of Screen 13

Bottom of Tail Pipe: | ]
i Length
; —~——— Botlom of Borehole : . %

Borehole Diameter Approved:

-

"~ . 7
Signature Dote mg

* Déscribe Measuring Point:




Annual Groundwater Sampling and Analysis
Evaluation of Need for Modified Skinner List

Purpose

The purpose of this evaluation is to determine the need to complete all Modified Skinner List
parameters as part of the Sun Company, Inc. (R&M) Philadelphia Refinery annual groundwater
sampling and analysis program. Many of these parameters have never been detected or have
been detected at very low levels.

Background

In 1985, 1986, and 1988, eighteen refinery perimeter wells in the North and South Yard were
analyzed for the Modified Skinner List parameters. In June, 1993, Sun’s consultant,
Groundwater and Environmental Services, Inc. (GES), prepared a work plan for Annual North
and South Yard Perimeter Analysis for twenty wells. Thirteen of these wells were included in
the previous investigations conducted in the 1980’s. The Table 1 includes all results for each
parameter for which a detectable value was obtained at least once in any well.

Evaluation_of Data

Each of the thirteen previously sampled wells was analyzed for ten inorganic parameters, twenty
metals, thirteen volatile organics, twenty-eight base/neutral organics, and seven acid organics,
for a total of sixty-eight parameters. Only forty-one of these parameters were detected in any
of the thirteen wells.

To assess whether any of the remaining forty-one parameters were present at a level of concern,
the maximum and average values recorded in all wells were compared to action levels developed
as part of Sun’s RCRA Facility Investigation (RFI). The results of this comparison are included
in the attached Table 2. Also attached is a table excerpted from the RFI report prepared by
Sun’s consultant, ENSR Consulting and Engineering (ENSR), which presents the actions levels
and the method used to determine these levels. The ENSR table does not include levels for any
inorganic parameters; EPA Secondary Drinking Water Standards are presented for these
parameters, when available. Please note these action levels are very conservative and the
exceedance of any of these levels do not necessarily indicate that the groundwater poses a risk
to human health or the environment.

The maximum value recorded by any well for any of the three sampling periods exceeds the
action level for fifteen parameters. The average value of all wells for all sampling period
exceeds the action level for eight parameters. No action levels have been established for eight
of the parameters,




§

Conclusions and Recommendations

1.

Only fifteen of sixty-eight Modified Skinner List parameters have been detected above
conservative action levels. Of these fifteen, only eight are present above the action levels
at the average concentration.

Eight of the parameters do not have established action levels which can be used for
COMmparison purposes.

A very conservative recommendation is to analyze for the fifteen parameters which
exceeded the action levels at the maximum detected level, as well as the eight parameters
for which no action level has been established. This is Sun’s recommendation for the
thirteen previously sampled wells. These parameters are:

Total Dissolved Solids
Specific Conductance
Chloride

Sulfate

Total Alkalinity
Fluoride

pH

Ammonia

Nitrate and Nitrite as N
Total Organic Carbon

Arsenic
Cobalt
Lead

Benzene
Ethyl Benzene
Total Xylenes

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Bis(2-ethylhexyl)phthalate
Chrysene
Dibenz(a,h)anthracene
Indene

Since no data is available on the other seven wells, these wells should be tested at least
once for the complete Modified Skinner List. An analysis of these results should then
be made to delete parameters from future analysis which are not detected or detected at
very low levels, '
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Tabie 1

Philadelphia Refinery Groundwater Results

e

INORGANIC PARAMETERS .~

Total Dissolved Solids
Specific Conductance
Chiloride

Suifate

Total Alkalinity
Fluoride

nH

Ammonia

Nitrate +Nitrite as N

Total Organic Carbon
METALS; m

Antimony
Arsenic
Barium
Berylium
Chromium
Cobalt
Lead
Mercury
Nickel
Selenium
Vanadium

VOEATILEORGANICS; ug/== = =

Benzene

ACID ORGANICS: GG/t

R

o

Methyl ethyl ketone 21000 ND
Ethylkene benzene 700 ND
Toluene 1000 ND
Total xylenes 10000 ND
'BASE/NEUTRALORGANICS . . i
Benzo(a)anthracene 0.1 ND
Benzo(b)fiuoranthene 0.2 ND
Benzo(a)pyrene 0.2 ND
Bis(2—ethylhexyl)phthalate 6 ND
Chrysene 0.2 ND
Dibenz(ah)anthracene 0.3 ND
Fluoranthene 1270 ND
Indene NA ND
1 —Methylnaphthalene 1270 ND
Naphthalene 1270 ND
Phenanthrene 9550 ND
Pyrene '95§_ ND

R e R e e

ND|

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

T -
B

SO0 AU RGAOR R,
BB

ND
ND
ND
ND
ND
ND
ND

Note: only compounds detected at least once are included

Action Levels based on RFl Report

DWS — EPA Drinking Water Standard

meta— & para—Cresols 2000 ND ND
2,4—Dimethyiphenol 700 ND ND
Phenol 1000 ND 6
CONCENTRATION UNITS:

Specific Conductance umhosfcm

pH pH Units

All Other Inorganic Parameters mgfi

Alt Metals mg/l

All Volatile Organics ugfl

All Base/Neutral Organics ug/l

All Acid Organics ugfl
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Table 1

Philadelphia Refinery Groundwater Results

- Action’Level

"WELL N=28 (Old N—30)

WELL N-—37 (Qld N =31)

INORGANIC PARAMETERS

TorDWST L L

19854

11986 |

1988

1985 |

-1986-{

- 1988.

Total Dissolved Solids
Specific Conductance
Chioride

Sulfate

Total Alkalinity
Fluoride

pH

Ammonia

Nitrate +Nitrite as N
Total Organic Carbon
IMETALS "tag/l: o o s oy o
Antlmony

Arsenic

Barium

Beryllium

Chromium

Cobalt

Lead

Mercury

Nickel

Selenium

Vanadium

500
NA
250
250

. NA
NA
9
NA
NA

A

'VOLATILE ORGANICS, ugh ..

Benzene

Methyl ethy! ketone
Ethylene benzene
Toluene

Total xylenes

Benzo(a)anthracene
Benzo{b)fluoranthene
Benzo{a)pyrene
Bis(2~ethylhexy) phthalate
Chrysene
Dibenz(ah)anthracene
Fluoranthene

Indene
1—Methylhaphthalene
Naphthalene
Phenanthrene

Pyrene

'ACID'ORGANICS, ti

meta— & para—Cresols
2,4—Dimethylphenocl

‘BASE/NEUTRAL ORGANICS -~ 7~ foass

360
510
8.6
71
188
0.8
7.59
ND
ND
12

330
488
6

62
185
0.3
7.34
1.1
ND

s

300
489
7
32
233
0.2
7.3
0.4
ND

530
843
36
143
276
0.2
8.28
ND
ND
4.7

465
686
20
106
258
0.3
7
1.5
ND

370
575
16
68
213
0.3
6.8
0.6
ND
5

0.08

Phenol

CONCENTRATION UNITS:

Specific Conductance umhos/cm
oH pH Units
All Other Inorganic Parameters mg/l
All Metals mg/l
All Volatile Organics ugfl

All Base/Neutral Organics ug/l

All Acid Organics ug/l

Note: only compounds detected at least once are included

Action Levels based on RF] Report
DWS — EPA Drinking Water Standard
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Table 1

Philadelphia Refinery Groundwater Resuits

] |- cActionLevel” | WELLN-60-(Old:N~47) |  WELLN=57 (Old N—61}
INORGANIC PARAMETERS .~~~ - - ~orDWS. |- 1985] - 1986} 1988} 1985] 1986 1988
Total Dissolved Solids 500 2030 1180 1110 950 845 820
Specific Conductance NA| 2650 1220 1790 1200 1180 1180
Chiloride 250 230 62 66 13 8 7
Sulfate 250 40 67 7 100 63 24
Total Alkalinity NA 1270 766 840 579 679 676
Fluoride NA 0.5 0.5 0.7 0.4 0.4 0.5
pH g 8.06 7.62 7.6 8.07 7.38 7.1
Ammonia NA ND 7.1 5.8 ND 10 10
Nitrate-+Nitrite as N NA ND ND 0.2 0.2 ND ND
Total Organic Carbon NA 180 20 99 89 g2 08
METALS; mg/:: e e 1 e
Antimony ND
Arsenic . 0.037
Barium
Beryllium
Chromium
Cobalt
Lead
Mercury
Nickel
Selenium
Vanadium _ _
VOLATILE ORGANICS; ugh
Benzene

Methyl ethyt ketone

Ethylene benzene

Toluene

Total xylenes
'‘BASE/NEUTRAL: ORGANICS
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Bis(2—ethylhexy)phthalate
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Indene

1 —~Methylnaphthalene
Naphthalene

Phenanthrene

Pyrens

'ACID-ORGANICS; ug/l .
meta— & para—Cresols 2000 ND ND ND ND ND 37
2,4—Dimethyltphenci _ 700 ND ND 15 ND 110 76
Phenol 1000 ND ND ND ND ND ND

CONCENTRATION UNITS:
Specific Conductance umhosfem
pH pH Units

All Other Inorganic Parameters mg/l

All Metals mg/l

All Volatile Organics ug/l

All Base/Neutral Organics ug/fl

All Acid Organics ug/l

Note: only compounds detected at least once are included
Action Levels based on RFi Report

DWS — EPA Drinking Water Standard
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Table 1

el |- '-WELL‘_S-GS;(Old:S—w_)

WELL: 8 —-69:(0ld §-286)

INORGANIC PARAMETERS:: - 1985 1986] 1988] 1985| 1986| 1988
Total Dissolved Solids 925 630 910 345 265 320
Specific Conductance 1510 1150 1620 538 504 479
Chiloride 300 113 272 61 33 6
Suifate 170 133 20 71 71 74
Total Alkalinity 206 314 342 118 139 136
Fluoride 0.3 1.1 1.2 0.2 0.2 0.6
pH 8.09 7.14 6.5 7.71 6.58 6.2
Ammonia ND 0.1 ND ND ND ND
Nitrate+Nitrite as N 4.4 ND 2.5 2.2 1 3.8

48 65 7.8 18 50

Total Organic Carbon

METALS, ' mgh

Antimony
Arsenic
Barium
Beryllium
Chromium
Cobailt
Lead
Mercury
Nickel
Selenium
Vanadium

VOLATILE ORGANICS tUgh.

Benzene

Methyl ethyl ketone
Ethylene benzene
Toluene

Total xylenes

BASE/NEUTRAL ORGANICS:

e

Benzo(ajanthracene
Benzo(b)flucranthene
Benzo(a)pyrene
Bis{2—ethylhexyphthalate
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

indene
i—Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

"ACID ORGANIECS::

meta— & para—Cresols
2,4—Dimethylphenol
Phenol

o
R

e

10000

oot St
S <->,<9,.§&}§. 2

0.1
0.2
0.2

CONCENTRATION UNITS:

Specific Conductance

pH

All Cther Inorganic Parameters
All Metals

All Volatile Organics

All Base/Neutral Organics

All Acid Organics

umhosfcm
pH Units

mg/l
mg/l
ug/
ugfl
ugy/l

Action Levels based on RFl Report
DWS — EPA Drinking Water Standard

Note: only compounds detected at least once are included
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Table 1
Philadelphia Refinery Groundwater Resuits

- WELL §=25 (0ld $—44)

5 vl

T WELL5-38 (Bld S~31)

Antimony
Arsenic
Barium
Beryllium
Chromium
Cobatt
Lead
Mercury
Nickel
Selenium
Vanadium

'VOLATILE ORGANICS U

Benzene

Methyl ethyt ketone
Ethylene benzene
Toluene

Total xylenes

'BASE/NEUTRAEORGANICS
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Bis(2—ethylhexyl)phthalate
Chrysene
Dibenz{ah)anthracene
Fluoranthene

indene
1—~Methylnaphthalene
Naphthalene
Phenanthrene
Pyrene

meta— & para—Cresols
2,4—Dimethylphencl
Phenol

2000
700
1000

35

INORGANIC PARAMETERS: 1985 1986] 1988| 1985 1986 . 1988
Total Dissolved Sclids 325 245 240 465 455 180
Specific Conductance 491 420 368 717 585 270
Chiloride 12 10 10 48 17 13
Sulfate 28 29 31 49 52 47
Total Alkalinity 219 180 131 262 250 117
Fluoride 0.5 1.5 2.8 0.5 0.8 3
pH 8.42 6.84 6.7 8.23 7.33 9.8
Ammaonia ND 0.1 ND ND 0.6 0.2
Nitrate+Nitrite as N ND ND 0.2 0.3 ND 1.4

CONCENTRATION UNITS:

Specific Conductance

pH

All Other Inorganic Parameters
All Metals

All Volatile Organics

All Base/Neutral Organics

All Acid Organics

umhos/cm

pH Units
mgf
mgfi
ugft
ug/l

ug/l

Note: only compounds detected at least once are included

Action Levels based on RFI Report
DWS — EPA Drinking Water Standard
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Table 1

Philadelphia Refinery Groundwater Hesults

"WELL $-3:(Old S—47)

WELL $-1:(Old $—51)

Total Organic Carbon 7
METALS; mgh: RN

Antimony
Arsenic
Barium
Beryllium
Chromium
Cobatlt
Lead
Mercury
Nickel
Selenium
Vanad:um

Benzene

Methyl ethyl ketone
Ethylene benzene
Toluene

Total xylenes

‘BASE/NEUTRAL ORGANICS.

Benzo(a)anthracene
Benzo(b)fiuoranthene
Benzo{ajpyrene -
Bis(2—ethylhexylphthalate
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Indene
1-~-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

'ACID ORGANICS

S

meta-— & para-—CreSoIs
2,4--Dimethylphenol
Phenol

1270

NA

1270

1270

8550
955

S RQW» :» 2
2000
700
1000

s A fﬁ.@'ﬁ&&%ﬁ-@.

ND

ND
ND
ND

81

e
2 °"'?§’%§\3\°+ e

ND
ND
ND

ND

30

S R SRR
el

ND
ND
ND

[TNORGANIC PARAMETERS . .~ 1985]" 19861 1988] 1985} 1986] 1988
Total Dissolved Solids g00|  730| 480 1870 390 370
Specific Conductance 1260 1340 736 4020 1100 572
Chloride 67 63 25 26 42 a7
Sulfate 37 36 47 35 115 62
Total Alkalinity 540 553 296 944 160 149
Fluoride 0.4 0.5 0.9 1.1 1.1 1.1
pH 7.21 6.8 73| 1255 10.19 8.7
Ammonia ND 10 ND ND 7.2 2.9
Nitrate +Nitrite as N ND ND 3.2 3.3 ND ND

64

CONCENTRATION UNITS:

Specific Conductance

pH

All Other Inorganic Parameters
All Metals

All Volatile Organics

All Base/Neutral Organics

. LAl Acid Organics

umhos/cm

pH Units
mg/
mg/t
ug/i
ug/t
ug/!

Note: only compounds detected at least once are included

Action Levels based on RFI Report

' DWS — EPA Drinking Water Standard
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Table 1 _
Philadelphia Refinery Groundwater Results

_Action Level | WELL $—40 (Old S~56)
INORGANIC.PARAMETERS: b o CorDWS: o). 1985] 1986 ] 1988
Total Dissolved Solids 500| 680 745 500
Specific Conductance NA| 1240 1070 1040
Chiloride ' 250 273 135 172
Sulfate 250 .13 16 6
Total Alkalinity NA 226 343 263
Fluoride NA 0.2 0.2 0.4
pH 9| 749| 7.48 6.8
Ammonia NA ND 1 ND
Nitrate+Nitrite as N NA 0.2 ND 0.2
Total Organic Carbon NA 140 27 52
‘METALS ‘mi R
Antimony
Arsenic
Barium
Beryllium
Chromium
Cobatt
Lead 0.015 ND ND ND
Mercury 0.002 ND ND ND
Nickel 0.1 0.01 ND ND
Selenium - 0. ND ND ND
Vanadium a , 0.245| 0.014 ND ND
VOLATILE:ORGANICS, ugl - -7 i i ;
Benzene 5 600
Methyl ethyl ketone 21000 ND
Ethylene benzene 700 210
Toluene 1000 ND
Total xylenes 10000 1520
| BASE/NEUTRAL-ORGANICS: ! R
Benzo{g)anthracene , 0.1 ND
Benzo(b}fluoranthene 0.2 ND
Benzo(a)pyrene 0.2 ND
Bis(2-ethylhexyphthalate 6 ND
Chrysene 0.2 ND
Dibenz{a hyanthracene 0.3 ND
Fluoranthene 1270 5
indene NA ND
1—Methylnaphthalene 1270 1000
Naphthalene 1270 1100 190
Phenanthrene 9550 55 ND
Pyrene 955 6 ND
‘ACID ORGANICS; ug/ e :
meta— & para—Cresols 2000 ND ND
2,4--Dimethyiphenol 700 ND ND
Phenol 1000 ND ND
CONCENTRATION UNITS:
Specific Conductance umhos/cm
pH pH Units
All Other Inorganic Parameters mg/l
All Metals mg/l
All Voiatile Organics ' ug/l
All Base/Neutral Organics ug/l
All Acid Organics ug/l

Note: only compounds detected at least once are included
Action Levels based on RFi Report
DWS — EPA Drinking Water Standard
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Table 2

Philadelphia Flefmery Groundwater Evaluation

Evaluatlon of Exlstlng Data

Nitrate+Nitrite as N
Total Organic Carbon

1—Methylnaphthalene

'METALS, 'mgft

Antimony

Arsenic

Barium

Beryllium

Chromium

Cobalt .

Lead 0.015 0.04 | exceed
Mercury 0.002| 0.0007 | OK
Nickel 0.1 0.02| OK
Selenium o.M 0.007 | OK
Vanadium 0.245 0.09; OK
VOLATILE ORGANICS, ugh -~ [ L !
Benzene exceed
Methyl ethyl ketone 21000 9300 | OK
Ethylene benzene 700 2900 | exceed
Toluene 1000 260 OK

Total xylenes exceed
BASE/NEUTRAL ORGANICS -« - - ies e
Benzo(a)anthracene 0.1 55 exceed
Benzo{b)flucranthene 0.2 32| exceed
Benzo(g)pyrene 0.2 48 | exceed
Bis(2—ethythexylphthalate 6 100 | exceed
Chrysene 0.2 62| exceed
Dibenz(ah}yanthracene 0.3 28| exceed
Fluoranthene 1270 51 OK
|indene NA 23 NA

INORGANIC PARAMETERS: Max - Exceed? | Avgls Exceed'?
Total Dissolved Solids 2030 | exceed 634| exceed
Specific Conductance 4020 NA 999 NA
Chioride 300 | exceed 68 OK
Sulfate 300 exceed 71 OK
Total Alkalinity 1270 NA 338 NA
Fluoride 3 NA 1 NA
pH 12.55| exceed 8| OK
Ammonia

Naphthalene

Phenanthrene

Pyrene

‘ACID-ORGANICS;u e e
meta— & para—Cresols 2000 37| OK
2,4—Dimethylphenol 700 110 OK
Phenol 1000 501 OK
CONCENTRATION UNITS:

Specific Conductance umhosfcm

pH pH Units

All Other Inorganic Parameters mg/l

All Metals mg/l

All Volatile Organics ug/l

Ali Base/Neutral Organics ug/l

All Acid Crganics ug/l

Note: only compounds detected at least once are included

Action Levels based on RFIl Report

DWS — EPA Drinking Water Standard
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TABLE 4-7

ACTION LEVELS FOR CHEMICALS IN GROUNDWATER
SUN REFINING & MARKETING COMPANY, PHILADELPHIA HEFINERY

RCRA FACILITY INVESTIGATION

1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL

1270 {b)

4-NITROPHENOL
6-METHYLCHRYSENE
ACENAPHTHENE

'BENZENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

BENZOUIQFLUGRANTHEN
BERYLLIUM
BIS(2-ETHYLHEXYL)PHTHALATE

CHLOROFORM
CHROMIUM I
CHROMIUM Vi

DIBENZ{A HJANTHRACENE
DIBENZOFURAN

THALLIUM
TOLUENE

147 )

(a)
2 {a)
1000

NA - Not Analyzed.
(a) - MCL, U.S. EPA, 1992 _,
®) - Calculatedassununga?()kgadultcomumea {d) - Action level for copper is 1.3 mgA, U.S. EPA, 1992,

2 L water per day for a 70-yr lfetime.

(¢) - Proposed MCL - the only officially promuigated
MCL for PAH is for B(a)P.

{e) - Action level for lead is 0.015 mg/l, U.S. EPA, 1992 ,

"MCLS.WGH AN: 2

22-May-93

4-51
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Project No: 6445-817

Well Localion:

Client: SN OF L site: Rhlada\phiey , 7A

WELL No: W -20

WLT  YALD
EWNVYIRE

ontractor:

Method:

Mod  RoOTARY

Date Installed: © //Z/ 92

Inspector: x. ?l(&

MONITORING WELL CONSTRUCTION DETAIL

Lock

Measuring Point for 6\

Surveying & Water Levels > [ ]

Top of Riser Pipe

==— Ground Surface (G.S.)

—t——Q
Vent Holes ———— > =
Concrete Pad —=2. S, S i
o o
©
sl ks
Cement-Benlonite or & P
Bentonile Slurry Grout — N\ o S
— % Cement Y
— 7% Bentonite w0 "’;

Riser Pipe:
Length
inside Diameter (10}
Type of Materiai

Top of Bentonite Seai

Top of Sond

Top of Screen

Stabilized Woter Level

Screen:

Lengfh
Inside Diameter {ID)
Slot Size

Type of Material

Type/Size of Sond

Sor_ad Pack Thickness

BoHtom of Screen

L
ol —

Borehole Diameter

* Describe Measuring Point:

Bottom of Tail Pipe:
Length
Bottom of Borehole

Approved:

Top of Steel Guard Pipe

Botlom of Sfeel Guard Fipe

Benfonite Sec! Thickness Z‘r

Depth from Elevation

Signature Date

G.S. (feet) - (NGVD)
0.00
52’
1
“Pv
Y6’
48"
o1
/
10
z_ r7
0010
Pve
' &licﬁ[ &7
;ll
o’
——— 7q '
Emo —




