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HANDEX OF MARYLAND, INC., 1350 Blalr iive, Suite H, Odentan. MD 21113

August 13, 19986

Mr. Steven Coladonato

Project Engineer

Sun Company; Inc.

Ten Penn Center, Sth Floor

1801 Market Strest

Philadelphia, Pennsylvania 19103-1699

RE:  Short Pierinitial Investigation Report
SUN Philadelphia Refinery
Pt. Breeze Processing Area

Dear Mr. Co!adonato,

Handex of Maryland, inc. is pleased to submit this Initial Investigation Report for
the Short Pier area of the SUN Philadelphia Refinery, Pt. Breeze Processing Area. This
investigation was conducted because product sheens have been detected on the water
surface of the Schuylkill River near the Short Pier. This report presents the investigative
methods and results, a recommendation for further investigation and interim product
remediation, and a conceptual design for long term product remediation.

SUMMARY

A subsurface investigation was performed at the Short Pier in the South Yard of
the Pt. Breeze Processing Area, because product sheens were detected on the Schuylkil
River. The Short Pier is located along the river, and is constructed of a concrete and steel -
bulkhead and a subsurface woad decking. There are numerous product sdurces in the
area. .

In July 19986, six monitoring wells were installed and gauged, and product samples
were collected for analysis. The well installation involved continuous split-spoon sampling.
The subsurface geology consists of clay, silt, sand, and gravel indicative of fill material,
underlain by a silty clay. Wood decking was located at two of the wells. Ground water
flows to the west towards the river, with tidal fluctuations affecting the area within 50 feet
of the river. '

A SUBSURFACE RECOVERY COMPANY
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Liquid phase and residual hydrocarbons were identified during the investigation,
The liquid phase hydrocarbons were a mix of product types derived from the multiple
product sources located to the east of the Short Pier. In addition, product may be
migrating from the south along the river because the steel sheet piling impedes flow to
the river. The product may be migrating into the river at openings in the bulkhead. In
addition, product that accumulate in the void space balow the decking may be released
into the river during low tide when the river level is below the concrete facing. Product
accumulates in the void space below the decking by seepage through the decking during
low tide or by migrating an the water table east of the decking.

The remedial goal for the Short Pier is to prevent product from migrating into the
Schuylkill River. This: will require an additional investigation of the hydraulics in the area
of the decking by instaliing a test trench 1o the top of the decking and determining the
areal extent of the decking using ground penetrating radar (GPR). In the interim, product
remediation at the Short Pier should includs weekly bziling of product from tha wells and
recovery of any product detected in the test trench. |
conceptual remedial designs have been developed;

" DRAFT
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1. Installation of a recovery well upgragiefit of the deckifig to capm/re”’t'ﬁe proguct

prior to the decking area, and a trench type recovery system on 1op of the Ki
near the shoreling to prevent-firoduct migratioprinto the river,

2. Installation of a hangirig wall onto the ¢
space below thetecking, and instglidtion of a recovery system to femove the
product retained below the decking. ' "

AREA DESCRIPTION

The Short Pier is located along the eastern shore of the Schuylkill River.in the
South Yard of the Pt. Breeze Processing Area as shown on Figure 1. A detailed site plan

of the Short Pier is presented as Figure 2. The Short Fier area is currently utilized for the -

transfer of product employing barges that dock south of the investigation area, The area
between the river and the product (above and helow ground) piping, and the area east
of River Road are both relatively level. There is a moderate upward slope from west to
east in the area of the above and below ground product piping.

The bulkhead along the river is constructed of either steel sheet piling which
extends to the river bottom or a concrete facing that extends to a few feet above the

river’s low tide level. There'lsawood decking at the Short. Pier, although maps depicting -

“the precise location are not available. A schematic of the decking in the area of the

concrete facing, including approximate river levels, is shown on Figure 3. This shows the
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hydraulic connection between the river and the void space beneath the decking in the
area where the concrete facing is present. The steel and concrete bulkheads meet at a
noteh that is not thoroughly sealed.

There are several product sources at the Short Pier area. Steel piping that
transports product below the Schuylkill River emerges at the pipeline box (Figure 2).
These pipes along with a2 numerous other product pipes are located above and below
ground about 45 feet from the river. Additionally, thera is a product processing area east
of River Road, approximately 200 feet from the river.

INVESTIGATIVE METHODS

The initial investigation of the Short Pier area involved installation of six monftoring
wells to determing hydrogeological conditions and evaluate for the presence and extent
of product. Split-spoon samples were coliected to evaluate the subsurface conditions.
The Investigation included gauging the wells for fluld levels and analysis of product
samples collected from two wells. .

Monitoring Well installation

Six monitoring wells were installed at the Short Pier area on July 10 and 11, 1996,
for subsurface hydrogeological and product data (Figure 2). Four wells (S-105 to 5-108)
are located along a line parallel to the Schuylkili River for evaluation of the arga between
the river and the product sources located to the east. Well S-108 is located about seven
feet from the notch where the steel and concrete bulkheads connect  Product is
suspected to be seeping into the river at this location; this area is referred to as the
“seep” on Figure 2. The final well (S-110) Is located at a sharp bend in the concrete wall
that parallels the river along River Road. It is speculzted that the wall, which extends at
least 14 feet deep, serves as a barrier directing ground water and product paralle! to the
river until the bend in the wall where well S-110 is located. The wells were specified for
installation to a total depth of ten feet below the water table. However, wells 8-105 and
$-109 were installed at shallower depths of 10 feet due to refusal on the wooed decking
at an elevation of approximately -2 feet. . ) _

The boreholes were drilled using hollow-stemn augers operated from a mobile drili
rig. The wells are constructed of 2-inch diameter, schedule 40, 0.020 slotted polyvinyl
chlaride {PVC) screen and 2-inch diameter, schedule 40, PVC casing. The annular space
adjacent to the well screen was completed with #1 well gravel. The annular space above
the well screen was sealed with hydrated granular bentonite. The remaining annufus was
filled with a cement/bentonite grout. All of the wells ware complsted with a PVC stick-up
and a protective casing, except S-109 which was completed flush to grade. Boring logs

%I—lqndex ©
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depiciing well construction details are providad in Appendix A.

Soil samples were collected from the boreholes at wells 8-105 through §-109 for
geologic logging, hydrogeaingic and preduct data, and possible grain size analysis. The
sampling interval started at a depth of 5 fest and continued to the total depth of the
barehole using a 2-foot long spilt-spoon sampler.  Split-spoon samples could not be
collected from well 5-110, because of overhead utilities which prevented raising the dril
rig mast. One or morg soil samples were collected from each spilt-spoon and placed in

“a 16-ounce sealed glass jar. These samples have been retained and may be submitted
for grain size analyses if the data is necessary for rernedial design.

Product Sampling

. Product samples were collected from wells 8-109 and S-110 using a disposable,
teflon bailer on July 15, 1996. The samples were submitted to the Philadelphia Refinery's
on-site laboratory for APl gravity and boiling point distillation analyses The laboratory
report is attached in Appendix B.

Monitaring Well Gauging

The depth to fluid in the six monitoring wells (8-105 through S-110) were gauged
several times from July 11 through August 8, 1996. The data was collected using an
audible electronic ofl /water interface probe. On July 11 and August B, the wells were
gauged during consecutive high and low tides. The gauging data is presented on Table
1. The water lable elevations for those wells with product are corrected using a specific
gravity of 0.75.

INVESTIGATIVE RESULTS

The geologic conditions at the Short Pier coneist of interbedded clay, silt, sand,
and gravel (probably fill material), underlain by a silty clay. The wood decking was
identified at two of the wells. Ground water occurs under water table conditions and flows
west towards the river. The wells near the river are affected by tidal fluctuations. Ligquid
phase and soil residual hydrocarbons were identified in the wells at the Short Pier. The
product migrates to the Short Pier area from the product sources located to the east.
The pathways for the product to reach the river include openings in the bulkhead or
access to the void space below the decking which drains into the river at low tide.
Product reaches the void space below the decking by seepage through the decking or
migration on the water table east of the decking.

%Hclndex °
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Gealogy

The subsurface geology was determined from the soil samples collected during
well installation. Detgils regarding the geology at each weli are presented on the boring
logs (Appendix A). A geclogic cross section parallel to the river (wells 5-105 through S-
108) is presented as Figure 4.

The gealogy in the area near the river is a mixture of clay, silt, sand, and gravel.
The area has undergone significant construction disturbance, therejore much of the
geology is probably fill material, although the precise depth of the fill material was not
determined. The upper five to eight feet is a mixdure of clay, silt, and sand that is
indicative of fill material. This is underlain by sand and gravel with lesser interbedded clay
to an elevation of -4 feet; this may also be fill material. The deepest layer-identified 1s a
silty clay with lesser interbedded sand that was logged tc a an elevation of -9 feet. The
exception to this silty clay layer is at well S-107 where coarse sediments (sand and gravel)
continued to an elevation of -8 feet at which point the well was completed due to refusal
on wood. None of the wells were installed beyond an elevation of -9 fest. .

The subsurface wood decking was definitively identified at wells $-105 and S-109
at an elevation of approximately -2 feet. The wood decking was confirmed by at ieast two
borings at each location and the elevation corresponded with the limited construction
plans available for the area. A cross-sectional schematic of the decking is presented as
Figure 4. Wood was also detected at well locations 5-108, $-107, and $-108, but none
of these cases were confirmed to be part of the wood decking. At well $-106, a 2-inch
thick piece of wood was logged at an elevation of -3 feet, but the well was installed
without refusal. Well $-107 was completed at an elevation of -9 feet due to wood refusal
that may have been one of the stabilizing tie-backs; a second boring was not attempted.
Wood was detected at well S-108 at an elevation of 0 feet; however, wood was not
detected during the second boring.

The geology at well §-110 was not accurately identified, because neither spili-
spoon samples nor drill cuttings were available. According to the driller, the sediments
from the surface to an elevation of 6 feet were [oose and coarse indicative of fill material.
The underlying material was also coarse, but seemed firmer.

Hydrogeology

Ground water at the Short Pier area is present as water table conditions in the
unconsolidated sediments. Ground water flow is westerly toward the river. The
topographically level area between the river and the product piping is impacted by the
river's tidal fluctuations. The ground water gauging data is presented on Table 1.

%Handcn: ’
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The ground water elevation in the wells near the river {§-105 through 5-108) ranges
from 2 to -2 feet, and fluctuates in correspondence to the tidal variability of the river. The
tidal fluctuation in these wells varies from 0.6 to 2.2 feet, and may be greater because
wells S-105 and S-109 are often dry at low tids. The tidal fluctuation for each well on
August 8 is presented as Figure 5.

At well S-110, the ground water elevation Is 13 feet; this well is not impacted by
tidal fluctuations. The ground water elevation in well S-110 is slightly higher than the
ground surface on the other side of the wall, where water was seeping through cracks
at the bottom of this wall. Although not noted on Table 1, the. ground water elevation in

- well 8-110 is about 7 feet higher than at wells S-70 and S-71- (located-abut 120 feet to the
east). Several explanations are possible, including ground water mounding at well S-110
caused by the wall retarding ground water flow, perched ground water at well 5-11 W [

&asterlvﬁmuhd water flow bﬁ—ﬁiﬁ"ﬁﬁénf'{mﬁjﬂ’gﬁaim;—rﬁg%mé 72.' Z

The river stage near well 3-109 varied about 5 feet on August 8, from an elevation
of -5.1 feet at low tide to an elevation of -0.1 feet at high tide. The low tide elevation was
below the concrete facing of the bulkhead.

Ground water flow at the Short Pier area is generally to the west towards the river,
with a slight southwestern component to the flow near the river. The ground water serves
as a recharge source to the river during both high and low tides. The water table
gradient Is approximately 0.08 feet per foot (ft/ft) at high tide and 0.10 ft/it at low tide.
Contoured ground water ¢levation maps for high and low tide on August 8 are presented
as Figures 6 & 7.

Hydrocarbons

Liquid phase and residual soil hydrocarbons were detected during well installation
and well gauging. The liquid phase hydrocarbons were comprised of mixed product
types from the are numerous product sources located hydraulically upgradient of the
Short Pier area. The product migrates from the product sources to the east to the Short
Pier along the westerly ground water flow direction. In addition, product may migrate to
the Short Pler area from the south parallel to the river because the sheet piling impedes
ground water and product flow into the river. - :

Based on the data collected and knowledge of the subsurface, the product seemns
to migrate into the river by two pathways. During high tide, product is detected on the
water table above the wood decking as evidenced by well 5-109. The product seeps into
the river during high tide through openings in the steel or concrete facing. A seep nas
been visually detected at the contact between the steel and concrete bulkheads, because

%Hcmdex :
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this contact is not completely sealed (noted as "seep” on Figure 2). Other seeps may be
present, but have not been specifically identified.

As the river lavel recedes, the water lavel below the wood decking where the
concrete bulkhead Is present also recedes because it is hydraufically connected with the
river. This creates a void space below the wood decking, where product may
accurnulate. When the river level recedes below the concrete facing, the product drains
into the river. There are two possible pathways for the product to migrate Into the void
space below the decking: :

> Product may seep through the decking. During [ow tide, the ground water

' elevation in well S-109 is at a similar elevation as the decking, therefore allowing
the product to reach the decking. In turn, a void space within the decking or the
void space below the decking may allow thz product to drain from the well,
evidenced by no product detected in the weli 5-109 at low tide.

> Product may migrate into the void space through the unconsolidated sediments
east of the decking. This would require the ground water elevation east of the

decking to be lower than the elevation of the decking. Because the location of the
decking is uncertain, this pathway can not be confirmed.

Product has been detected in wells 5-108, S-107, 8-109, and S-110. The product
data is presented in Table 1. A distribution map of tha product thickness on August 8 at
high and low tide is presented as Figure 8. The apparent product thickness in well 5-106
has never been greater than 0.01 feet; residual hydrocarbons were detected during well
installation from 0 to -5 feet.

At $-107, the maximum apparent product thickness was initially 0.01 feet (July 11-
15), however, by August 8 the apparent product thickness reached a maximum of 1.56
feet. The product thickness in $-107 increases as the water level drops during low tide,
indicative of product trapped between the soil pores. Residual hydrocarbons were
detected during welt installation at an elevation of -2 to -7 feet. :

Product is consistently detected in well S-109 at high tide with an apparent product
thickness of 0.41 to 1.87 feet. During low tide, the well is either dry (July 11) or product
is not present in the well even though there is about 1 foot of water in the well (August
8 and 9). This is probably caused by the product draining into a highly porous void in
the decking or the void below the decking. As the water level rises during high tide, the
praduct is forced upward into the lower permeability material of the unconsolidated
sediments, which forces the product to move into the well. Residual hydrocarbon werg
detected in the top eight inches of the wood, but were not detected in the formation.

%Hcmdex Y
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Product has been consistently detected in weli S-110 at an apparent thickness
ranging from less than 0.01 feet to 0.47 feet; this well is not affected by tidal fluctuations.
The fluid level in this well is at a similar elevation as the product seeps detected at the
bottom of the wall adjacent to the well.

Product has not been detected in wells S-105 and S-108; however, residual
hydrocarbon wers destscted in well S-108 from an elevation of -2 to -4 feet. Although
product has not been detected at wells S-70 and §-71 since December 1995, the
screened interval of these wells is unknown, so the water table may be above the well
screen which would prevent productfrom entering the well.

The product samples collected from wells S-109 and 5-110 exhibited different types
of product. The laboratory analytical data Is presentad in Appendix B. Well S-107 was
not sampled because sufficient volumes of product were not detected in the well until
August 8; a product sample will be collected in the near future. The AP} gravity for well
S-109 was 38.4 dagress APl as compared {0 47 .4 degress AP for the sample from S-110.
The boiling point distillation curves are presented in graphical format on Figures 8a and
gb, and cornpared to the cruda oil distillation curva. The product distribution for sach
sample are presented in Table 2. The product sample from well 5-109 is a mixture of
product types, whereas, the product sample from wel: S-110 is predominantly lighter end
product types (gasoline and naphtha). The mixture of product types at wall S-109 would
be expected because it is located hydraulically downgradient of multiple product sources.

RECOMMENDATIONS

Further Investigatian

The hydrogeologic system in the area of well S-108 requires additional investigation
to determine the following:

* The hydraulic connection betwsen the unconsolidated sediments, the wood
decking, and the void space below the decking

* The migration of product during low tide

* . The lateral and vertical extent of the procuct

.A.test_trench. located- directly -north-of -well- 8-109-and-parallel to~ the river is-----
. recommended... to--visually- evaluate - the top™ of “ths “dgcking~-The..trench- will be
" approximately-2-feet wide™ by 68 feet lonig, and excavated to the top of the decking
(approximately 10 feet deep). This trench can then be utilized for interim product
recovery. Within the trench, ground water and product levels can be evaluated during
tidal fluctuations, and the status of the product during low tide can be investigated. The

. %l—landm:“
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araal extent of the wood deck will be investigated using ground penetrating radar (GPR)
methodology.

Intedm Remediation

In the interim, during which the further investigations will proceed, the following
product remediation is suggested:

> Manually bail product from welis 5-107, S-10S, and S-110 weékly
> Recover product from the test trench using scrbents or a vacuumn recovery truck

Future Remediation

The initial and proposed investigations will be evaluated to determine the most
efficient and cost effective method to prevent product from reaching the Schuylkil! River.
Two possible remedial techniques are presented below as conceptual designs, with
additional options possible based on the further investigations and the interim remediation

resuits: L

Option #1 :

> Anglyze the soils from well S-107 for grain size ta design a recovery well

> Install a recovery well at the location of well S-107

> Install a ground water pump in the recovery well to control product
migration from the east towards the river

> Install a product pump in the recovery well to recover the product captured
by the ground water cone of depression

> Install a product skimmer system in the test trench and recover the product
using the following options: sorbent, vacuum truck, or pump

Option #2 . C

> Install a hanging wall along the concrete bulkhead from the "seep” to the

southern boundary of the pipeline box, and along the southern boundary
of the pipeline box. The hanging wall would extend below the level of low
tide 10 retain product in the void space below the decking.

> Creats one or more apertures in the decking to allow the product to freely
drain into this contained void space

> Instali an automated oil mop at the fluctuating water surface below the
decking to recover the retained product.

Option #2 will prevent product movement into the river more quickly than Option
#1; however, instaliation of a hanging wall may be the most expensive task presented
above. :

%I—lqndex >
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If you have any questions about this report of the project, please feel free to
coniact either of the undersigned at {410) 674-3200,

Sincel ely,

Sahba
enlor ydrogeologist

Glen Somes

Director,
Indusirial & Non-Retail Environmental
Services

AMS/GS:bw

Attachment

{.-Azshbawtry pthyighripier_spt)
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= Handex
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TR
TABLE 1
GAUGING DATA
SUN - PHILADELPHIA REFINERY
PT. BREEZE PROCESSING AREA,
SOUTH YARD - SHORT PIER
. . CORRECTED
NAPL | WATER MNAPL MAPL, WATER WATER
DEFTH | DEPTH | THICKNESS | ELEVATION | ELEVATION | ELEVATION
DATE WELL # |TIDE {leel) {leet) {feet) feat) {faot) {isaf) |[COMMENTS
11-Jul-58 S105 | HIGH . 10.54 ) 0i4 | - 0.14
17-Juk95 - | s103 | Low DRY DRY DAY |DRY & -0.94 ft
12-Jul-06 8108 ) HIGH- 10,28 . 0.32 040
15-Jul-98 8105 |} HIGH 10.14 0.54 054
08-Augo8 | Stb5 [ HIGH 10,94 -0.26 -0.26
08-Aug-96 St05 | LOW DRY . DRY DRY |DRY @ -0.87 it
11-Jo}98 §106 | HIGH 10,95 10.95 <00 0.51 0.51 0.51 -
C1i=Juk56 106 | .LOW 12,93 1283 <0.01 147 1.47 -1.A7
12 Jub 68 $106 | HIGH 10,83 0.63 0.53
15-Jul-96 8106 | MIGH 1029 117 117
08-Aug-D6 $106 | HIGH 10,68 10,69 <0.01 0,77 0.77 077
0B-Aug-96 5108 | LOW 12.51 12.92 0.01 1,45 -1.48 1.45
13- Jul-p8 $-107 | HiGH 878 8.78 <001 0.68 0.68 0.65
11-Jul-96 $167 | Low 9.87 848 0,01 -0.41 -0.42 0.41
12-Jul-96 5107 | HIGH B71 .76 0.7s
15-Ju-96 $107 | HIGH 8.38 ) 1.08 1.08
08-Aug-06 8107 | HIGH 850 8.71 Q.19 | 064 0.75 0.69
08-AUg-96 5107 | LOW 2.51 11.07 156 -0.05 -1.61 * -0A4 -,
11-Jul-96 8108 | HIGH 7.61 127 . 137
19-Juk-96 s08 | Low 8.20 0.50 0.58
12-Jul-86 S108 | HIGH 7.53 135 1,35
15-Jul-95 8108 | HIGH 727 1.61 1.61
08-Aug-96 8108 | HIGH 7.31 157 187
03-Aug-85 5-108 | LOW 8.03 0.83 0.85
11-Juk-56 &109 | HIGH 8,03 8.44 0.41 -0.82 103 | . -0,72
11-Juk-26 5100 | LOW DRY DRY DRY |DAY @ 208 #
12.Jul-88 $109 { HIGH 7.13 8.45 132 0.28 1.04 Q.05
15-Jul-96 8108 | HIGH 657 8.44 1.87 0.84 -1.03 0.37
08-Aug-o8 $102 | HIGH £.90 8.12 122 0.51 0,71 0.21
08-Aug-86 108 | Low 8.51 -1.10 710
o9-Aug-95 S109 | LOW 862 & .21 121
11-~Jul-86 8110 | HIGH 14.50 14,52 0.02 12,13 18,11 | 13.13
11-Ju}-98 S-110 | LOW 14.50 1450 <001 - 13,13 13.13 13.13
12-Jul-96 S11¢ | HIGH 14.87 14,81 0.14 12,96 12.82 12.93
15-Jui98 S-110 | HIGH 14,53 14.99 0.38 13.00 12,64 12.91
08-Aug-06 8110 | HIGH 14.74 15,21 0.47 12.59 12.42 12.77
08-Aug-96 | S-110 | LOW 14.74 15.16 D.42 12.89 12.47 12.79
08-Aug96 | RIVER | HIGH 7.50 010 | -0.10 |Approx. Value
0B-Aug-96 AIVER | LOW 1250 5.10 -5.10 |Approx. Value
08-Aug-96 RIVER | LOW 12,40 . -5.00 -5.00 [Approx. Value
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TABLE 2

Ro2s

SHORT PIER: CUMULATIVE PERCENTAGE OF PRODUCT TYPES BASED ON THE

CRUDE OIL DISTILLATION CURVE

SUN - PHILADELPHIA REFINERY
PT. BREEZE PROCESSING AREA

e e—

_H PRODUCT TYPE S-109 __ S-110

H Butanes & Lighter 0% - 0%

" Gasaline 18% 35% ﬂt
Naphtha 28% . 46% |

" Kerosene 20% 17%

I) Gas - Oil 26% 2% “
Residue 8% 0% J

%—Hclndex :
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%"Iﬂ'\dw WELL I.OG: S—105

Hondex 01 Maryland

Pernit #: N/A Orill Date: July 10, 1998 Use: Monitoring
Location: Ji4 Pessyunk Avenuve, Philadelphia, PA Ouwner toc #: Phisdelphia Refinery
Owner: Sun Company, Inc. Handex Loc #: HO535
Owner Address: Phifsdeplls, FA BORING — Depth: 07t Oiameter: 8,
Drilling Method: Hallow=Stem Auger CASIMNG - Length: 4.7F L. Diameler; Z2in
Sampling Mathod: Spilt Spoon SCREEN - Length: 7 f. Diameier: 2in
Static Water Level: 0.5¢ ff.  (Jdy 1 1956) WELL ~ Depth: &75 #t. '
=1
zta & £ g
= iy 3 o Bl . Weall Diagram
= a o ) = Geologic Dascription |Protecte v
a = a = [=% Casing
2 ‘.g =] < E
(=] 5] 0 5 ? P ———._|
w Slek-1p
il Tan to ight orange SILT, some fina Sand H ot
o] et 2051 i —f——l
=T L[ S
= 3 SR
w}:?.l-'- a — o %
- g S E §
= = g ]
@ B 1S 2
5 wi . g ]
a9 g u
54 w51 |k A] 3~3-2-2 53, & [}
g 2
& o
= ]
1 ws-2 Fadunped = =
X E™
G
=2 Black CLAY, and fine to ccerse SAND, trace “y
i [ | iy fine to medivn Gravel {maoist to wat; clay as Lo
05-3 x -2-2-38 ====5]  mabix and naduas; gravel anguer: slight _L
/N [====1 arganlc adaor; strang hydrecarbon odor and
101 S22 staln at 10.010.57 o
J || L 7 L 7 WOOD (Top 1/3 was wet and stained with |
"\ hydrocarbans; bottom 2/3 was dry aad clean; "
| \ harizantal layering} /
Sy Sy S L o
MOTE: A second baring was drilad 3 feet ntrthwest
1 due to the reiusal on the wood, A sample was
caliectad from 10—12 foat interval (blow coumts:
151 1=2-35/3). The spoon refused on woad at il Jeet. 15
The waod was simiar to the first baring, except
. layeriag was diagonal {45 degrees). The well was !
instaled in the secand baring.
20— 0
NOTES: E = Sampla intarval/recavery, ¥ = Slatic Watar Level {fram TOQ)
Geologist: Arsin Sahba Driter: Jay Korron (Hardin-Huber)
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08/13/96 14:29 9 410 874 3203 HANDEX MD HYDRO Bozs
A I-Imt:lcr.:':' | __—
= WELL 1.0O0G: S—1086
Hanaet 01 Maryland
Permit #: N/A Drilt Date; Wy 10, 1968 Yse: Monltoring .
| Location: 3re4 Pessvink Avenus, Fhiladpiphia, FA Owner Loc #: Fpiadelphia Relinery
Owner; Sun Company, Inc. Handex Loc ¥: JO535
Owner Address. Phiadephls, PA BORING — Dapih: 20 #. Diameter: & in
Driling Method: Hofow—-Stem Auger CASING - Lengih: 4,42 ft. Dismeter: 2in
Sampling Method: Split Spoon SCREEN - Length: 7 2, Diameter 2in.
Static Water Level: 0.95 f£.  (July #i, 1955) WELL - Depih: 12.59 ft.
=
28 |&al = g .
= - | 2 © " ) . Well Diagram
£ 3 | e o = Gaologic Dascription Protectie
[ E =1 = fa' .
[ L2 L a
o w 3 m o
o , |
Tan te light brown SILY. some fine Sand {wet 1
8 0.75" is "‘l
3 % . 2
i b2
i 2
H B _EL.E
.-: f ‘% F Y 5
- 12 | &
5|32
§ @
&1 1001 4=T=B-23 5
1 wa-2 3-3-4-3 { ]
@ =
Z===4  dlack CLAY, and fiie {-1 ta coarse SANE, 51 ]
'.‘:-_"-"._;‘::.-‘] trace 1ne to medux Gravel (malst to wet, = =
a e anguar gravel, stight organic and hydrocarban o B
== oger) Z o
1 08-3 | A | 8-4-3-3 Z A E
~~
* N g :
10 =
17 ]
@w=a®:]  trace The to medum Gravil lwet, residual Y
{ 1ope Ton S~ %1 hydrocarbons, 2 ingh pleciz of wood at 13 eet
100-4 Z 2-1-3-3 [#—~—%1 with hydracarban stain)
]
; xR
i
oa-5 2-2-1=2 =
TRy
“Block Siity CLAY (residual hydrocarbans: high
— ] s PRsticIty) - Fa
= - ¥ {nlgh plasticity, moist.
51 1op-g || 2-2-3-3 Green-gray Slty CLAY Jan olosticlty. moist.  bs L —
NOTES: P = Sampla interval/rocovery: ¥ = Static Water Lovel (iram TOC)
Geologist: Arsin Sahba Orifler: Jay Korron (Hardin—-Huber}
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£ . |
= Handeax WELL L OG: S—108

Handex Q1 Maryland

Permit #. N/A brill Date: July 10, 1588 Use: Monitoring
Location: 3144 Passyunk Avenue, Philadeiphis, PA Owner Loc #; Phiadelphls Refinery
Owner: Sun Company, Inc. Handex Loc #: NO535
Owner Address: Phladeplia, PA BORING — Depth; 20 ft, Diametar: 8/n
Driling Method: HoNon—Stem Auger . CASING —~ Length: 4.42 ft Diameter: 2in
Sampling Method: Spiit Spoon SCREEM — Length: 7 £t Diamater: 2n.
Static Water Level: .05 #. {July i 1995) WELL. - Depth: 19.59 ft.
=" . ep

| B |8 £ 3 well Diagram
= a© fu o 0 -

= a | o - e Geologic Description .

[+% b= a X [=3

Q [.-] = o [

Brawn iho to modlun S8ANY (wet, moderate
\hydmcarbon odor)
----- L, Brown Sity CLAY (melst, high plasticlty, tinch -}

1 wa-7 3-3-N-2 s s

wrosnren A plece af wood at T fest) {

e e e e e e e e v i — i A A -

]\ Graen Sity CLAY {nolst, high plasticity) Fa
ile Blavk fine o cosrse {+) SAND, and fha to - [

T } medivm GRAVEL, trace Clay {organic odor,
1we-8 {1} 2-2-3-3 ‘ — clay Is matslx, wet)
r

\ Tan Sity CLAY {nakst, low—medium plestlcity) ¥

le 2" Schad, 40 PYC (0.020 siot) -

:

e Brown to black Slty CLAY (dry, low plastielty)

- —e—r et maan v —— —_

NQTE: Tha sample far 5-7 ieet was caollected irom the
first boring, howaver refusal gocwrred on some
concrele material at 7 iget, The samples and well
were completed Is 3 second bariag located 3 1eet to
the west,

20 , 30
NOTES: [ = Sample htervalfrecavery; ¥ = Stallc Watef Level {from T0C)
Beolegist: Arsin Sahba . Oriller: Jay Korren (Hardin—Huber)

4
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08/13/98 14:31 a9 410 874 3203 HANDEX MD HYDRO Koao
= Handcx WELL [LOG: S—107
Handex Q] Maryiang :
Permit #: MN/A Drill Date: July X3 1598 Use: Monltoring
Location: JM4 Pa.ssnnk Aventig, Fmaaeiphfa. FA Owner Loc #: Philadelphls Refinery
ownher. Sun Company, InG, Handex Loc #: 10535
Owner Adcress. Phiiadephls, PA BORING - Depth: 7 #A. Diameter: 8 /n
(riling Method: HofoN—Stem Auger CASING ~ Length: 4,33 Fi. Diameter: 2in
Sampling Method: Spilt Spoon SCREEN - Length: M 74 Diameter: 2in
Static Water Level: 878 & {July 1} 1986) WELL — Depth: 417
=
=l e {al £ b4
= 2 | 8 © — . Well Diagram
£ 5 |w w 2 Geologic Description protecthe -
o E |8 x a Casing \
[] 0 B L=] @
= v 3] &6 - 157 PVG ~——=]
w Stiek-Up
Tan to brown flne SAND, trece Sk, trace Clay i; 3
, (naist) ] 7 7 _*‘_—!
] "l_:E" sl _ar:E—g
a o & E
g iz |
e | B SERR-
Brown ta black medium to roarse SAND, some - 3 e o
fine {+] o medius Gravel trace Clay (molst =
5
o7 | B | 2-2-2-4 ta wat, strong hydrocarboy ador and.staln, S
clay o3 matiix) ]
. =¥
107=2 Z 3322 k=]
th
Tan to brown Sity CLAY {dry. low plasticity) § £
] @
1 107-3 Z 3-pagup Brown Silty CLAY, Rttle fins to coarse Sand, i © =
trace Grovel {wet, hydrochrbon ador) /- : =
1o Brown fine, medium {+] to zoarse SAND, litti e ;I ;'a:
Clay {malrix}, lrace Tne Gravel {wet, residual & =
j 1074 Z 3-3-4-5 *_hydrocarbons) i 3
Brawn dlne, nadizn {+) to soarse SAND, little &
ling ta medm Grave! {wet, residual
] hydrocarons; 1 Inch greer gray clay nodule
107=5 X 3J-5-5-8 at 13 teat)
5 17— ~3-5-20 | PR smm o e 5
lo7-8 X 2-3-5-20 Brown fine () ta coarse SAND, ittie fne to
medivs Gravel {wet, sight to modarate I
hydrocarbon adar; § Inch gresn gray Qay at X
15.5 1eetl) _y
1107-7 |I=1{ 30/2 [ T -
. WOOD {wet, noclzantst layering) J
20 20
NOTES: @a Sample mterval/recovery; ¥ = Static Water Lovel {from TOC)
Geologist: Arsin Sshba Driter: Jay Korron {Hardin-Huber}

e
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D

I-|cr|d¢z::

Handgx Qf Maryland

WELL LOG: S—108

Permit #; N/A Drill Date: July 10, 1596 Use: Manitoring
Location: 3idd Passyunk Avenus, Philadelphia, FA Owner Loc #: Piadeiphia Refinery
Dwner: Sun Company, Inc. Handax Loc #: MO535
Owner Address: Philadepila, PA BORING — Depth: I7.25 A. Diameter: §/n
Orilling Method: Holow-Stem Auger CASING — Length: 4,52 #t. Diameter: Zina
Sampling Method: Spilt Spoon SCREEN — Length: & fL Diameter: 2in
Static Water Lavel: 78147,  [July Il 1995) WELL — Depth: 17.05 .
£1° .
= o [+ & .
=zl s | & © o Welt Diagram
£ a o P Geologic Description Protective .
a & =Y = Casing
o [} IS 2
(=] uy ] D 163 PV ——— ]
o Silck-th
Reddish brown e, nediue (+) ta caarse t f
SAND and CLAY, same medim to ding Bravel E ‘—I
- {dry to malst) - - F_
¥ f‘?_ _]\ -
o 51
|3 [l 5
C-QB i -E F
z I 2
™ 3 Il o o
4 K " = I 5B o
-+ B=is |z
;:. :Z 5 gl'
% @
S . - ”
et Zra-a-4 Block mediu ta coarse SAND, sane fine b ?
wednm (+) Gravel {wet, hydracarbon ador) b §
11 ‘fan to green Sity CLAY, little medium to
- Coarse Gravel {moist, medium plasticity) =
7 108-2 8-8-5-4 :TY Brawn fine, medlum {4) to conrse SANG, httw 7| B Al
\ fine to medis Gravel, trave Clay {wet, H =} 2
] ' hydrocarbon odor} J’ i g g
Brown fine (-) to coarse SAND and the to S E
coarse GRAVEL, litte Clay (molst T=2 1¢et, o -
1083 (5| et wet 9-11.7 ipet; sight hydrocarban odor 7-8 - z B
{pet: rosidual hydrocarbons S~i5.7 feet) =) ;
10— HD E
g
1 108-4 Z 2-3-4-5 i N
1 Blach ta brown CLAY, little lne to coarse L
Gravo), littic #ine to medim (+) Sand {wet)
| wa-6 - I-3=5-2 Biack tine {-) to coarse GRAVEL, sama Chay
) {matrix), lttie Sand (wet. strang hydrocarbon
; L '-"-\ odor and stain} ot
Gray to tan SILT and CLAY (dry to molst; Jow
tasticity)
] i8-8 | —| 3-3-5-5 pas 5 - —

NOTES: [ = Sampie intervalfrecovery:+ 3 = Static Hater Level (irom TOC)

Guolegist: Arsin Sahba

Driller: Jay Korron (Hardin—Huber)

- M ..
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== Handex WELL | OG: S—108
| Handex Of Naryland
Permit #: N/A Orill Date: Juy 10, 1598 Use: Monltoring
Location: 344 Passyunk Avenve, FPhiladeiphls, PA Qwner Lot #: Philadelphia Retflnery
Owner: Sun Company, InC. Handex Loc #: NO535
Owner Addcass: Phiiadephla, PA BORING - Depth: 7.25 A. Diameter: &in
Orilling Method: Hofow-Stem Atger CASING - Length: 482 fi Diameter: 2in
Sampling Method: Split Spoan SCREEN ~ Length: 24 Ff. Diameter; 2in
Static Water Lavel: 487 (Juay I} 1298) WELL — Depth: {7.02 fi.
e o .
2l 8 |g| = ]
= o a8 ° B' . Well Biagram
s o M o 2 Geglogic Description
§| 5 |2| 2 3
(=] w =
g| °® 5
X . 0;;n.;;|=-yenm Sity CE:A-Y_-(I-H&;;_I’ITQ-I‘I _________ 1 | ;_ I
a Fo—aq Plasticity) r = <_|
1 1oa-7 |H | 3-3-4-3 Brawn Silty ti-!.:\:!--i;r-yzl-a;'-!-a-r;;{;lt-l; --------- F 5 _l_ E l?
phasticity) = B
& e
X g L
a =
o
|| e | 2 =
- o
s
20 20D
1423
&
25— NOTE: Flrst boring refused on woad at 7 legt, Moved 26
3 laet to north and camplated second baring which
Inchsied sampigs 108=2 throogh 106-7 and the wel.
30 -30
MOTES: @ = Sample interval/recavery; ¥ = Slatlke Wator Lovel Urom TOC}
Geologist: Arsin Sahba Driller: Jay Korron (Hardin-Huber)
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1 Handex . '
— WELL L OG: S—109
Handex §t Maryland
Permit #. N/A Ol Date: July 10, 1998 Use: Mondtoring
Location:. Jid4 Passyunk Avenue, Philadciphia, PA Owner Loc #: Phiadelphla Relinery
Owner: Swun Company, Inc. Handex Loc #: NO5F5
Owner Address: Philadephia, FA BORING - Depth: .25 R, Diameter: & in
Drilling Method: Holow—Stem Auger CASING ~ Length: 2.5 fi. Diameter: Zin
Sampling Melho Split Sponn SCREEN ~ Length: 7 FL Diameler: Z2in
Siatic Water Level: B34 t.  (Kfy JI 1995) WELL - Depth: .08 L
=T
" =) a = S .
=| 3 |8 o a . Well Diagram
—_ Sy % - Tt
ﬁ 2 % 4 T Geologic Description S
o o B o o et (152 jeel
a U‘u) o o below gradie
= =i  Tan SILY, some fine Sand, trace tine Gravel Z
] (maisd) | T #
4 [ r 1% 3
/3 E
i g ® 2
- 3 5
£ 1601 Z 2-3d=5 S8 8 [
N g =
Black mediom to coarse {+) SAND and fine E :
GRAVEL, {race Clay {mals+) S
1 ma-2 B-8-30/2 | Pt ——mmr e it e # 2 2
Tan ta brown fine ta coarse {3) SAND and =] - =
tine to me g GRAVEL {moist to wet) N B
---------------------- - [+
Black fine ta coarse {+) SAND, sone fne ta " E"‘ Y
1 1oa=3 X 3~18-30/2 medln Gravel {wet, stron) hydrocarbon ador) i N
e
10 10 _L
WOOO {Top 8 Inches are kisck, stained with
] reskiual hydrocarnons;: boltam 4 inches
l moderate hydrocarben stzing horizantal
\ Iayerhg]
NQTE: First boring rejusad on brick/wood at 8 feet.
4 Setond boring was driled 3 feet ta north and included .
sample #108-3. Third baring was ¢rited LS iest to
15 sovthwest on duly Il |5
20 20
HNQTES; @w Sample interval/recavery: ¥ = Static Water Level (fram TOC)
Geologist: Arsin Sahba Drilter: Jay Xorron (Hardin=Huber)
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08/13/98 14:33 =9 410 874 3203 HANDEX MDD HYDRO | [Bo3ss
£ cdex’ Ty -
L — weElLLlL LOG: S—110
Handex Of Maryland '
Permit # N/A Driy Date: Jdy i, 1958 Use; Manitoring
Location: 3M4 Passyunk Avenve, Phifadelphia, FA Owner Loc ¥: Phifadelphia Refinery
Owner: Sen Company. Inc. Handex Loc ¥: 0535
Qwner Address: Phiadephla, PA BORING ~ Depth: 30 FL Dismater: 8im
Driting Method: Holow~Stem Auger CASING ~ Length: 858 Ft, Diameter: 2in.
Sampling Method: Naone SCREEN - Length: 20 fL. - Diameter: 2in
Static Water Level: M.5IF  (Jdy Il 1996} WELL - Depth: 27.18 Ft,
= T
2l elgl ¢ 5 -
= » | O © " . . ! Weli Diagram
£ 3 | e @ = Geologic Description Proleothe
a E = x o Cating —
[ 1) [2 E L~ 9]
o <] @ 5 242 PV —— I
w Sk i
i u,'f?' 3] NO CUTTINGS. Lanse sediaents Including 3 Eé i P_l_——l
o, gravel and nopie. Passivie packim, Z NN _1 d
2 NN @
1 - 2 B ONE g
e B4 O
5 5 @ B OBE 8
.- ¢ Ef 12
. . s B
St = D
! 3=} B o
A= = =
1 = B
1o on 2 8
3
3
1 I ]
[=]
15 s a8 —
2
O o
) £ S
| s 2 =
1 I 3 =
20 oo & 2
0 -
w
NO CUTTINGS. Sedinents flrmer than 0-22
jaot range. Less gravel, no nubble. Passble
] natural lormation. [
25— 25
A0 e e e e o o e e e o e e o L 30 .
NOTE: Spiit spoon samples were nat collected
becausoe the dril rig could not be rakked dua
to overhead vtlitles, Reslkival hydrocarbons [
- ‘ were detected on the batiom 20 fest of -
. augers, -
351 a5
NOTES: &= Sample nlerval/recavery; ¥ = Stalic Water Lavel {from TOC)
Geologist: Arsin Sahba . Driler: Jay Korron (Hardin—Huber)
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‘R 08/13/96  14:34 T8 410 874 3203 HANDEX MD HYDRO &oss

TECH.SVES . TEL:1-215-339-7547 Bug 06,96 __7:40 No.U02 P.0Z

’-

Somple JU: 00264913 User Sarple ]1D; SPCL SNDRT PIER S109
Pate Logped: 08705795 10:13 Somple Typo: XXXXNX UNKDEFINED eRODUCYT

Ton Dater Material Nomes MISC. UMDEFINED PRODUCT
Assoctd 1D: Msxeriol Type: PLANT SAMRLE

status: COMPLEYE Condition: APPROVED
fooments; OIL SAMPLES FROM MEL Batch:
Component Unfes Rasult  Mindpec NaxSpec
B S ——— L] wEPBW EwwEye Srrrwvwp PPRAEES
APl GRAVITY dap AP1 8.4
INLTIAL EOILING POINT ¢GC) deg F 1114
01 X {&C) ' cdap F 121
03 % {GE) deg F 140 ,
05 X (oo) deg F 157 \
W X t6o) deg F b1:1J
20 X {@C) deg ¥ 21
30 X {6C) deg F err
&0 X.(5C) dog 305
%0 X {GC) deg ¥ 1
40 % cocy deg r 393
70 X (oe) dag f &77
a0 % {6 dett F san
90 % (G} deg F 720
95 X (a2} dog ¢ a53
EW POINT LGL) dag F 1154
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08/13/96  14:34 e 410 674 3203 HANDEX MD HYDRO KRoa7?

TECH.SVCS. TEL :1-215-339-7547 fug 06,96 7:40 No.002 P.D3

"

Sonpte 10: 200244915  User Sanple J0; SPCL SHORT PIER $110
pets Loppsd: 08705794 $0:18 Sample Type: NIOODIX UNDEFJNED PACDUCT

Teg Dote: Materinl Neme; NISC, UNDEFINED PRODUCY
Arpoe’d 103 “ Haterial Typas PLANT SAMPLE
gSratus: COMPLETE Condittons APPRONVED
Commenta: DLL SAMPLE FROM WELL Patch:
eoponent unfes Result  Mintpee MaxSpec
AP GRAVITY dap APl 47.5
INITIAL BOILING POINT (0C) deg F n3
01 % CEC} deg F &
¥ X L) deg F j22
o % (o) deg F 129
15 % (60D deg F 148
20 % {oc) deg F 174
310 X (6L deg F 218
48 % (ec) dag F B
50 X {ED) dog F 248
£0 % (&2 dop F 283
70 X {GC) deg F ]
80 % (GC) dog F »7
90 X {&0) deg F 383
95 X {GC) deg F %0
N POINT (QC3 deg F 458




