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)] Introduction

The Sun Company (R&M), Sun, Belmont Marketing Terminal is a truck
petroleum loading facility adjacent to Sun’s Philadelphia refinery located on the
south side of Passyunk Avenue at the intersection of 26th Street in South
Philadelphia (see Figure I). The Study Area of this report is the portion of the
Terminal property through which the City of Philadelphia Shunk Street sewer
passes, which is south of the Terminal office building and north of the facility’s
truck loading rack.

A City of Philadelphia combined storm and sanitary sewer line, the Shunk
Street sewer, crosses the Terminal property in an approximately east - west
direction and crosses under Passyunk Ave. in the vicinity of the Terminal main
gate (see Figure ll). The sewer was installed in the early 1900’s and is reported
thirteen feet in diameter constructed of brick. The top of the sewer is estimated
to be approximately twenty feet below the current grade of the terminal parking
lots and extends to approximately thirty three feet below this grade. The
dimensions of the excavation in which the sewer was constructed, the methods
of excavation employed and the nature and extent of fill used in restoring the
sewer excavation are not known. In response to reports of hydrocarbon odors
in the sewer and a visual inspection of the sewer line under the Terminal
property conducted by the City of Philadelphia Water Department which reported
hydrocarbon infiltration to the sewer line in this area, Sun contracted Mulry and
Cresswell Environmental, Inc. (MCE) to conduct a subsurface investigation of the
area. -

Between 13 and 19 November 1997 MCE in conjunction with B.L. Myers
Bros., Inc., a Pennsylvania certified and licensed drilling company installed
seventeen borings on the Terminal property along the Shunk Street sewer, both
north and south of the sewer line. Depending on whether or not a boring was to
be completed as a temporary two inch diameter well or a permanent four or six
inch diameter well, borings were drilled to either thirty five (temporary, 2"
diameter) or fifty feet (4" and 6” diameter) below grade. The relative casing
elevation of each well was surveyed by transit and rod, depth to water and or
separate phase hydrocarbon (product) was measured and product bail-down and
recovery tests were performed. Pumping tests were performed on three wells
RW 6, RW 15 and OW 17, and vacuum extraction tests via vacuum truck RW 6)
and VR unit (OW 17) were performed on two wells.

This report describes the methods and results of the investigation along
the Shunk Street sewer line on the Belmont Terminal property and contains
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conclusions draw from these results and the results of remdiation feasibility
testing conducted at the site.

I)  Scope of Investigative Activities Conducted

To delineate the areal extent of separate phase hydrocarbon (free
product) on the water table along the Shunk Street sewer, a grid was
constructed with nodes spaced at alternating fifty foot intervals, north and south
of the sewer along the length of the sewer in the study area. Prior to drilling, the
Pennsylvania One Call, Inc. was notified to allow utility owners with potential
conflicts to mark out subsurface utilities. All available drawings depicting
subsurface features were reviewed and the borings were hand dug to at least
four feet below grade prior to drilling with a rig. Fourteen borings were installed
from east to west as determined by field monitoring during drilling. All borings
were completed as two inch, four inch or six inch diameter wells, again based on
field monitoring.

The relative casing elevations of the wells were surveyed by transit and
rod and water table elevations in all wells determined. Wells were gauged
frequently from 18 November through 19 December 1997 to aliow determination
of the areal extent of separate phase hydrocarbons and water table gradient.

. Pumping tests were conducted on RWs 6 and 15 and OW 17 to define aquifer
characteristics in the study area and to gather data necessary fordevising a
remediation strategy. Soil vapor extraction testing, also to aid in formulating a
remediation plan, was conducted on RW 6 utilizing a vacuum truck and on .
RW 15 utilizing a VR3 vapor extraction and thermal oxidizing unit.

The results of the execution of these work items are discussed below.

1)  Boring and Well Installation

As depicted on Figure Il, the Shunk Street Sewer crosses the Belmont Terminal
property from east to west, passing between the Terminal offices and truck
loading racks. As mentioned above, the sewer, constructed of brick sometime
prior to 1904, is thirteen feet in diameter and extends from approximately twenty
to thirty three feet below the grade of the terminal parking areas. A visual
inspection of the sewer conducted by the City of Philadelphia Water Department
reported separate phase hydrocarbons (product) entering the sewer line
somewhere between the two manholes inside the study area. In order to
determine if a product plume underlies the study area in the vicinity of or in
contact with the sewer line, thirteen borings were installed both north and south
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of the sewer along the length of the sewer on the Terminal property between

14 and 19 November 1997 and one additional well was drilled on

8 December 1997. Initially borings were installed to total depths of thirty five feet
below grade and temporarily fitted with two inch diameter PVC well screen to
determine the depth of the water table and allow liquid level gauging for the
presence of free product. In areas where free product was encountered, borings
were drilled to fifty feet below grade and completed with four inch or six inch
schedule 40 PVC well screen (0.02" slot) and solid riser pipe to provide
permanent wells. Figure Il depicts the location and diameter of the wells
installed. As presented on Figure lll, a total of fourteen borings were installed
and completed as temporary (TW) or permanent (RW or OW) wells: six four inch
wells (OWs 2, 12, 13, 14, 16, and 17); two six inch wells (RW 6 and RW 15);
and six two inch wells (TWs 3, 5, 8, 9, 10, and 11). The well designations as
presented on Figure Il are based on a combination of the original proposed
boring locations, based on a one hundred foot grid overlying the area where the
sewer crosses the terminal property, and the actual order in which borings were
drilled which was field determined based on cumulative observations during
drilling and well gauging.

All borings were installed by hollow stem augering and advanced with
collection of split spoon samples at five foot intervals until the desired total depth
was obtained. Collected split spoon samples were field screened with a Thermo
Environmental Instruments model 580B-Organic Vapor Monitor (OVM) which is
an intrinsically safe photo ionization detector. Field headspace analysis
consisted of transferring sample from the split spoon sample barrel to a "zip-lock”
plastic bag, sealing the bag and allowing the sample to equilibrate with the
headspace for an approximate duration of two to five minutes. After
equilibration, the "zip-lock" was opened just enough to allow insertion of the
probe tip of the OVM and the maximum OVM response for each sample was
recorded for inclusion in the drilling log (see Appendix A). Well screen and solid
pipe were lowered into the boring and for the permanent wells, clean quartz sand
pack was poured into the augers to fill the annular space as the augers were
retrieved. At least one foot of sand was placed above the screen/solid riser pipe
joint. A minimum one foot hydrated bentonite pellet seal was placed over the
sand pack and the remaining annular space was filled to grade with drill cuttings.
For the temporary wells, the augers were pulled from the boring and the annular
space was backfilled with drill cuttings. All permanent wells were capped with
locking cap (gripper plug) although only RW 1 (formerly RW 15) outside the
fence was fitted with a lock. The temporary wells were sealed with a two inch
PVC slip cap. All well heads were finished to grade with a steel manhole. The
manholes were not set in concrete as future work will probably require re-
accessing many of the wells for plumbing installations.
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Drilling logs for all borings and wells recording lithology, OVM responses,
construction details and observations for each boring are contained in
Appendix A.

V) Geology

The study area is located in the lowland and intermediate upland section
of the Atlantic Coastal Plain Physiographic Province. This Province is
characterized by a flat upper terrace surface cut by narrow steep-sided valleys to
open, shallow valleys, including the Delaware River floodplain. The underlying
deposits are fluvial in origin including glacial meltwater and consist of
unconsolidated to poorly consolidated sand and gravel.

From the presence of the sewer line beneath the investigated area it can
be inferred that all the borings encountered the backfill of the sewer construction
excavation, at least to the suspected depth of the bottom of the sewer line, e.g.
approximately thirty three feet below grade. A generalized geologic cross
section constructed from all boring logs is attached as Figure V. As depicted on
the cross section, obvious anthropogenic fill was observed in most borings to
depths of up to twenty feet below grade (RW 6). Sand and gravel was
encountered below the fill as the predominant unit in all borings.” Exceptions to
the undifferentiated sand and gravel with varying amounts of silt and clay were:

e aclay unit of five foot maximum thickness was encountered from .
approximately fifteen to twenty feet below grade in the western portion of the
investigation area in wells TW 8, TW 10, and OW 12;

o agravel rich unit of a few foot thickness was encountered in all wells except
OW 2 and TW 11, dipping to the east. It was encountered at approximately
sixteen feet below grade at the western end of the investigation area (RW 15)
to a depth of approximately twenty nine feet below grade in the eastern end
of the investigation area (OW 14). A hard gravel layer of less than one foot
thickness was encountered at approximately seventeen feet below grade in
well TW 5 and approximately twenty seven feet below grade in well RW 6;

e asilt unit was encountered for the entire depth of well OW 2.

Although separated into distinct lithologic units on the drilling logs and
cross section, it is probable that the entire area is comprised of undifferentiated
native sediments utilized as fill. For the purposes of this investigation and
subsequent remediation efforts, the entire area can be considered a mixture of
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sand and gravel with varying silt and clay content. No continuous lithologic units
were observed that would be expected to significantly influence the hydraulic
characteristics of the subsurface in the area of the Shunk Street sewer line.

V)  Hydrogeology

Groundwater at the study area is encountered under water table
conditions at approximately twenty six to thirty feet below grade. Regional
groundwater flow is expected to be towards the Schuylkill River to the west.
From groundwater elevation data collected at another site in the area, the
Sunoco Station at 28th and Passyunk, across Passyunk Avenue from the study
area, local groundwater flow has been documented as to the south-southwest.
Subsurface utilities also can influence local groundwater elevations to the point
of creating local gradients that do not conform to the regional gradient. Water
distribution and sewer lines often have minor leaks which can influence the local
water table gradients. The City sewer systems are known to influence
groundwater gradients along 26th Street and Packer Ave. In addition to leaks to
or from these utilities, the presence of the backfilled trenches these utilities were
constructed in are more permeable than and therefore preferential groundwater
flow pathways over the undisturbed native geology. All of these factors could
locally change the water table gradient compared to the anticipated regional
gradient.

Plots of the groundwater elevation data collected from the wells installed
at the Study area, along the Shunk Street sewer are displayed in Figures V
through X. A general gradient to the west along the sewer line of approximately
3% to 4% was noted on the static water table plots constructed from data
collected on 18 through 25 November. The addition of well OW 17 in December
provided water table elevation data somewhat further from the sewer line. The
additional data point indicates a gradient towards the sewer from the southwest
in addition to the western gradient along the line. Also present with consistency
is an area of higher groundwater elevation in the north east corner of the site,
encompassing TW 5 and to a lesser extent, TW 9 and OW 2. This groundwater
mound may be due to artificial recharge such as leaking water lines or catch
basin drain pipes. In contrast to this mound, the water level in OW 14 was
anomalously low on several gauging dates (20, 21 and 25 November and 17
December), it is possible the casing elevation of this well is incorrect or also
possible that groundwater is infiltrating the sewer line in this location, lowering
the water table elevation. This well was resurveyed on 15 January 1998 to
eliminate the possibility of an incorrect casing elevation and the surveyed
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elevation agreed with the previous elevation. The erratic water elevation in
OW14 compared to surrounding wells is probable due to a non-groundwater
influence, such as the sewer line or similar cultural phenomenon.

If local groundwater flow on the north side of Passyunk Avenue (Sunoco
Station) is towards the southwest and groundwater flow on the south side of the
sewer is towards the northwest, the sewer and/or the original excavation the
sewer was constructed in is a groundwater discharge feature and local
groundwater trough. In this case, any separate phase hydrocarbons in the
vicinity of the sewer will migrate to this trough and follow the sewer to the west,
providing an opportunity for product migration into the sewer in any areas where

the sewer line integrity has been compromised.

Vi) Pumping Tests

Three pumping tests were performed on different site wells. Subsequent
to development by air lifting, a very brief (two hour) test was conducted on
RW 15, a six inch diameter well, on 25 November 1997. A submersible pump
with conductivity level controlling probes was deployed near the bottom of the
well with the intake at approximately forty eight feet below the top of casing. This
well was pumped at approximately 10 gallons per minute for two hours. During
that time the product layer in the well increased to as much as 5.1 feet with 7.47
feet of draw down in water elevation. If corrected for the density of the product
(assumed to be specific gravity of 0.68), actual draw down would be
approximately 4.48 feet. See Figure IX for water and product measurements -
during the pumping test. The discharge from RW 15 was temporarily piped to a
yard drain catch basin which in turn discharges to the refinery waste water
collection system. In spite of a separation of approximately fourteen feet
between the water/product interface and the pump intake, an oil/water emulsion
was observed in the pump effluent and the pump test was terminated. As no
exceptional turbulence was anticipated in this well under these pumping
conditions, future groundwater pumping from RW 15 or nearby wells should
account for the potential of an emulsified discharge.

A longer duration pumping test was conducted on RW 6, a six inch
diameter well, also subsequent to development by air lifting on 25 November
1997. A submersible pump capable of producing six gallons per minute (gpm)
was deployed near the bottom of the well (50 feet below top of casing (TOC)).
Pumping at approximately 6 gpm was conducted for a duration of approximately
four hours and forty minutes when the portable generator used to power the
pump ran out of gas. Product accumulation, emulsion formation and discharge
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overflow were not restricting factors in conducting this test. At the pumping rate
of approximatety 6 gpm, draw down in RW 6 after 285 minutes (four and three
quarter hours) was 1.54 feet. Based on a Cooper-Jacob analysis of draw down
in nearby observation wells over time, a transmissivity of 1.61x10° f/ min. and
hydraulic conductivity of 102 ft./min. were calculated. While pumping RW 6,
draw down was measured in OW 13 (0.17’) and TW 3 (0.03’) to the west but not
OW 2 which actually rebounded by 0.02’ during the test. To the east., no draw
down was measured in OW 14 or TW 11. North of the sewer TW 5 remained at
static and TW g fell 0.04".

A third pumping test was conducted using a four inch well, OW 17, constructed
approximately fifty feet south of the sewer, presumably outside the sewer
construction excavation. Again the well was developed by air lifting and a
submersible pump with conductivity controls was set near the bottom of the well,
at approximately forty eight feet below TOC. The initial flow rate was set at six
gallons per minute and the discharge was temporarily piped to the nearest yard
drain. Pumping at 6 gpm was initiated at 2:59 PM on 17 December 1997 and
continued at this rate until 10:08 AM on 18 December when the pump was found
to be cycling and the flow rate was reduced to 4 gpm. As with the data from the
pump test on RW 6, a Cooper-Jacob distance draw down analysis was
conducted for data from observation wells influenced by pumping OW 17.

Liquid level changes in response to pumping OW 17 are displayed on Table Ill.
The transmissivity and hydraulic conductivity solutions calculated from the data -
collected while pumping OW 17 were in excellent agreement for those derived
from earlier pump tests, e.g. T~ 1.5 x 10° ™™ and k ~ 5 x 10 ft./min. See
Appendix B “Pumping Tests Analyses”. From Table lii, the decline in water table
elevations in wells remote from the pumping well, wells TWs 5, 9, OW 11 and
TW 5-73 was 0.06’, 0.04', 0.05’ and 0.04’ respectively. These declines in water
levels are considered to be background changes in static levels and not due to
pumping effects. All changes of greater magnitude during the pumping test are
considered to be in response to the pumping of OW 17. Observed draw down
ranged from a maximum in RW 15, not corrected for product thickness increase
of 0.88’ with a coincidental increase in product thickness of 0.85’, to 0.13’ in

OW 2, more than 260’ to the east of the pumping well. If corrected for the
increase in product thickness, these declines in water levels still equate to 0.30’
in RW 15 and 0.12" in OW 2. While it is uncertain if the cone of depression
formed around OW 17 during pumping was adequate to create a gradient away
from the sewer line, it is clear that the pumping influence extended to the north
side of the sewer line and hundreds of feet along the sewer line. See Figure VIII,
the Water Table Elevation plot for 19 December 1997, after more than forty
hours of pumping OW 17.
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VIl) Separate Phase Hydrocarbon (free product) and Bailing Tests

Of the fourteen wells installed, no separate phase hydrocarbons were
measured on any of the gauging dates in wells TW 5, 8, 9, 11 and OW 14.
Three of these wells, 5, 8 and 9, are on the north side of the Shunk Street
Sewer. The other two wells, OW 14 and TW 11 are at the eastern end of the
studt area. The product thickness in wells with separate phase hydrocarbons
was at a maximum for all but RW 15 and OW 2 on 20 December 1997, at the
conclusion of the pumping test on OW 17. Product thickness in RW 15 was
greater during the short duration pumping test in RW 15 on 25 November 1997
when a separate phase thickness of over five feet was recorded. Product
thickness was measured in RW6 at a maximum of 0.66’ on 18 November 1997,
* prior to over drilling the well to a six inch diameter. = '

Several product bailing and recovery tests were performed on wells with
significant free product layers, particularly OW 3, RW 6 and OW 12. An attempt
to quantify the rate of product accumulation in various wells is presented in Table
IV. For the wells in the western portion of the study area, TW 10 and
OW 12, product accumulation rates of up to 0.27 GPH (=6.5 gpd) and 0.02 GPH
(=0.5 gpd) were recorded. Much lower rates were observed for the wells tested
in the eastern portion of the site; rates for TWs 2, OW 3 and OW 13 were 0.05
GPH (=1.2 gpd) for 2 and 3 and 0.08 GPH (= 1.9 gpd) for OW 13. The greatest
observed rate of product accumulation was in RW 15 during the brief pumping
test on this well on 25 November 1997. During the two hours of pumping,
product thickness accumulated to a maximum of 5.10’ at a maximum observed*
rate of 15.3 gallons per hour (GPH) at the start of the test. After one half hour of
pumping, the product accumulation rate was 8.3 GPH. This rate of product
accumulation was not maintained and the product thickness in the well actually
declined subsequent to reaching the maximum at thirty minutes into the test.
Due to the rapid draw down in the water level in the well, the product
accumulation is not believed to be representative of a sustainable rate. It can be
considered however as evidence that a separate phase plume that could be
recovered in the liquid phase is present near RW 15.

The recovery data from product bailing tests on TW 3, OW 6 (twice before
the well was over-drilled to six inch diameter) and OW 12 are presented in tables
and graphs in Appendix C. The product thickness in a well is deemed to equal
the “true” product thickness, that is the thickness of the hydrocarbon layer on the
water table outside the well bore, at the inflection point of water table recharge
subsequent to the well being bailed down. The inflection point is the point at
which the water level in a recharging well ceases to rise and begins to fall as a
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result of the weight of a floating product layer in the well. Several attempts were
made to remove the product from OW 12 by bailing. All the product could not be
removed by this method and the recovery tests conducted therefore started with
a free product thickness of more than 0.1". From the consistency of the post
bailing product thickness and the recovery data, the true product thickness in the
vicinity of this well is estimated to be 0.08’ to 0.10'. Similar testing and analysis
were applied to obtain estimated true product thicknesses of 0.04’ for OW 3 and
between 0.06’ and 0.40’ for RW 6.

VIll) Soil Vapor Extraction Testing

Prior to concluding the pumping test conducted on RW 6 on
25 November 1997, a vacuum truck was employed to withdraw soil vapors from
RW 6. During the application of vacuum to the pumping well, vacuum readings
(relative to atmospheric pressure) were conducted at surrounding wells. The
vacuum applied to RW 6 was varied from a minimum of 5" Hg to a maximum of
16" Hg. Vacuum communication was consistently measured in OWs 2,13 and
14 and TW 5. The magnitude of measured vacuum communication for various
wells is depicted on Figures X-XII.

From the field measurements, a vacuum radius of influence for different
applied vacuums at the extraction well(s) can be extrapolated. Figure Xlli
depicts expected radii of vacuum influence for varied applied vacuums. The
significance of this figure is the implication that to cover a one hundred foot
length of the sewer with a 0.5 inch water vacuum, two vacuum extraction wells
one hundred feet apart would require an applied vacuum of approximately 72
inches of water gauge vacuum. Extraction wells placed on fifty foot centers
would require an approximate vacuum of 30 inches of water gauge.

In addition to the “high vacuum” test conducted on RW 6, a VR3 vapor
recovery unit (VR) was connected to RW 15 on 18 December 1997, during the
second day of the pumping test on OW 17. The VR would run on well gas only
but the controls for mixing auxiliary fuel (propane) would not function. The VR
carburetor was manually adjusted to keep the unit running at 1700 RPM with no
auxiliary fuel. For the unit to continue to operate the extracted well gas (soil gas)
would have to contain hydrocarbon concentrations in the range of 1.4%-6.9%.
The VR ran for two brief stints of 38 and 48 minutes, and again after some
adjustments for a longer period of approximately 28.5 hours without any
supplemental auxiliary fuel. As per the manufacturer's specification sheet,
during the time of operation, the unit should have processed approximately
14.44 Ibs. of hydrocarbon per hour or 411.5 Ibs. during the 28.5 hours and
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another 20 Ibs. during the other brief periods of start-up operation. While
operating, the VR applies whatever vacuum is necessary to the connected
well(s) to satisfy its fuel needs. While drawing from RW15, minimal vacuum (1-4
inches of water gauge) was applied to the well and the corresponding withdrawal
rate of soil gas ranged between seven and ten cubic feet per minute. VR
operational data are contained in Appendix D.

{X) Conclusions

+ The study area is underlain by predominantly sand and gravel with varying
amounts of silt and clay. No continuos confining layers were encountered,
nor were any units noted that would be expected to create preferential
groundwater flow patterns;

« groundwater at the study location occurs under water table conditions at
approximately twenty-six to thirty feet below grade;

o groundwater gradient along the Shunk Street Sewer is generally to the west
in the study area;

« an area of elevated groundwater (mound) exists on the north side of the
sewer line in the eastern portion of the area (TWs 5 and 9);

+ the water elevation in OW 14, on the south side of the sewer in the eastern
portion of the study area was much lower than surrounding wells on several
gauging events;

« separate phase hydrocarbons were measured in all wells south of the sewer
from RW 6 west to RW 15;

« pumping tests were conducted on three wells the results of which indicate:

» calculated aquifer characteristics were nearly identical for wells very close to
the sewer line (RWs 6 and 15) and a well approximately twenty five feet
south of the sewer line;

+ Transmissivity was calculated as between 1.32 x 10° and 4.99 X 10° ft¥min.:

» Hydraulic conductivity was calculated as between 1.33 x 10™ and
5.39 x 107 ft/min.;

* separate phase hydrocarbon thickness increased in the pumping well and
surrounding wells as the water table was drawn down;

* Vapor extraction testing conducted on wells RW 6 and RW 15 indicates a
subsurface vacuum can be transmitted for tens of feet from an extraction well
under a few inches of mercury vacuum;

10
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MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Figure IX: Belmont Terminal, Shunk Street Sewer Delineation

Pumping Test Rw 15, Q=10 gpm, 25 Nov 97

Time DTW DTP PT ate of Product Accumulation (gp
12:50:00 PM 28.03 26.74 1.29
12:51:30 PM 31.13 29.25 1.88 15.60
12:52:00 PM 31.27 29.41 1.86
12:53:00 PM 31.45 29.65 1.80
12:54:00 PM 31.62 29.81 1.81 1.27
12:55:00 PM 31.73 29.92 1.81 3.33
01:00:00 PM 32.29 30.12 2.17 4.37
01:05:00 PM 32.81 30.21 2.60 8.40
01:12:00 PM 33.65 30.26 3.39
01:20:00 PM 35.45 30.35 5.10
01:35:00 PM 35.40 30.58 4.82
01:50:00 PM 35.40 30.89 4.51
02:50:00 PM 35.50 31.11 4.39

Depth to Water Depth to Product
—a ——
12:30:00 PM. 12:51:30 PM 12:52:00 PM 12:53:00 PM 12:54:00 PM 12:55:00 PM 01:00:00 PM 01:05:00 PM 01:12:00 PM 01:20:00 PM 01:35:00 PM 01:30:00 PM 02:50:00 PM

25 T T T T T T T T T T T T T

26 -
27
28 |-
29 —
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31
32
33 -
34

Surses Jo doy mopeq pnbiy o1 yidecy

35

36 |—

37

Pump Test, RW 15, 25 November 1997
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{ 8% MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

VAPOR EXTRACTION TEST ON RWS®6
14" Hg VACUUM ON RW6 (0.5"radius=75-80")
25 NOVEMBER 1997
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MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Figure XIV: Belmont Terminal, Shunk Street Sewer Delineation, Vacuum Test on RW 6

Observed and Predicted Radius Of 0.5" H20 Vacuum Influence

Hg Vac H20 Vac 0.5" Radius
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(o
MULRY AND CRESSWELL
fcd  ENVIRONMENTAL, INC.

Table I: Belmont Terminal, Shunk Street Sewer Delineation

Liquid Level Data 25 Nov 97 (static)

Well # DTW DTP PT Casing El | Water El | Corrected
2 27.37 27.30 0.07 94.40 67.03 67.08

3 28.56 28.40 0.16 95.38 66.82 66.93

5 31.13 . 0.00 98.25 67.12 67.12

6 26.88 0.00 93.81 66.93 66.93

8 26.95 0.00 93.54 66.59 66.59

9 28.69 0.00 95.70 67.01 67.01
10 26.97 26.89 0.08 93.33 66.36 66.41
11 28.36 : 0.00 95.18 66.82 66.82
12 26.86 25.81 - 1.05 92.67 65.81 66.52
13 '27.93 27.74 0.19 94.71 66.78 66.91
14 28.35 0.00 94.98 66.63 66.63
15 28.10 26.81 1.29 93.15{. '65.056 65.93
TW 5-73 . 26.00 0.00 92.83 66.83 66.83

Liquid Level Data 25 Nov 97
(RW 6 pumping at 6 gpm for 4 hours and RW 15 for 0.5 hours at 10 gpm)

Well # - DTW DTP PT Casing El | Water El | Corrected
2 27.35 27.28 0.07 94.40 67.05 67.10,

3 28.59 28.34 0.25 95.38 66.79 66.96

5 31.13 0.00 98.25 67.12] 67.12

6 31.36 0.00 93.81 62.45 62.45.

8 26.92 ' 0.00 93.54 66.62 66.62

9 28.73 - 0.00 95.70 66.97 66.97
10 26.99 26.91 0.08 93.33 66.34 66.39
11 28.36 0.00 95.18 66.82 66.82
12 26.83 25.79 1.04 92.67 65.84 66.55
13 28.10 27.79 0.31 94.71 66.61 66.82
14 28.35 0.00 94.98 66.63 66.63
15 35.45 30.35 5.10 93.15 57.70 61.17
TW 5-73 25.99 .0.00 92.83 66.84 66.84

Depth to Water (DTW) and Depth to Product (DTP) in feet below top of casing.
5




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Table lI: Belmont Terminal, Shunk Street Sewer Delineation

Change in DTW and Product Thickness During Pump Test on RW 6

Well # | Change in Water El. Change in PT
2 0.02 -0.00
3 -0.03 0.09
5 0.00 0.00
6 -4.48 ) 0.00
8 0.03 0.00
9 -0.04 0.00
10 -0.02 0.00
11 0.00 0.00
12 0.03 ' -0.01
13 -0.17 0.12
14 0.00 0.00
15 -7.35 ' 3.81
TW 5-73 0.01 0.00

Depth to Water (DTW) and Depth to Product (DTP) in feet below top of casing.
5




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Table lll: Belmont Terminal, Shunk Street Sewer Delineation

Liquid Level Data 17 Dec (static, prior to pump test on OW 17)

Well # DTW DTP PT Casing El | Water El | Corrected
2 27.31 27.30 0.01 94.40 67.09 67.10

3 28.91 28.31 0.60 95.38 66.47 66.88

5 31.17 0.00 98.25 67.08 67.08

6 26.95 26.92 0.03 93.81 66.86 66.88

8 26.99 0.00 93.54 66.55 66.55

g 28.75 0.00 95.70 66.95 66.95
10 27.08 26.89 0.18 93.33 66.25 66.38
11 28.40 0.00 95.18 66.78 66.78
12 26.94 .25.84 1.10 92.67 65.73 66.48
13 28.80 27.52 1.28 94.71 65.91 66.78
14 28.45 0.00]- 94.98 66.53 66.53

- 15 27.99 26.86 1.13 93.16 65.16 65.93
16 28.25 27.78 0.47 94.38 66.13 66.45
17 27.04 27.01 0.03 94.64 67.60 67.62
TW 5-73 26.05 0.00 92.83 66.78|.  66.78

Liquid Level Data 20 Dec 97 (after approx. 42 hours of pumping OW 17)

Well # DTW DTP PT Casing EI | Water El | Corrected

2 27.56 27.36 0.20 94.40 66.84 66.98

3 29.04{ . 28.39 0.65 95.38 66.34 66.78

_ 5 31.23 0.00 98.25 67.02 67.02

6 26.96 26.95 0.01 93.81 66.85 66.86

8 27.10 0.00 93.54|. 66.44 66.44

9 28.79 0.00 95.70 66.91 66.91

10 27.29 27.06 0.23 93.33 66.04 66.20
11 28.45 0.00 85.18 66.73 66.73 .
12 27.27 25.92 1.35 92.67 65.40 66.32 )

13 28.96 27.56 1.40 94.71 65.75 66.70

14 28.54 0.00 94.98 66.44 66.44

16 - 28.87 26.89 1.98 93.15 64.28 65.63

16 .28.49 27.78 0.71 94.38 65.89 66.37

17 38.74 38.69 0.05 94.64 556.80 55.93

TW 5-73 26.09 0.00 92.83 66.74 66.74

Change in DTW and Product Thickness During Pump Test on RW 17
From 17 to 19 December 1997

Well # | Change in Water Ei. Change in PT
2 -0.25 0.19
3 -0.13 - 0.056
5 -0.06 0.00
6 -0.01 -0.02
8 -0.11 0.00
9 -0.04 0.00
10 -0.21 0.04
11 -0.05 0.00
12 -0.33 0.25
13 -0.16 0.12
14 -0.09 0.00
15 -0.88 0.85
16 -0.24 0.24
17 -11.70 0.02
TW 5-73 -0.04 0.00

Depth to Water {DTW} and Depth to Product (DTP) in feet below top of casing.




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Table IV: Belmont Terminal, Shunk Street Sewer Delineation

Product Recovery by Bailing (gal.) Prior to Recovery Tests

Date TW 3 OW 6 oW 12 RW 15
17-Nov-37 0.7%
18-Nov-97 0.50 0.75
19-Nov-97 2.00
19-Nov-97 0.50
20-Nov-97 2.50

Product Accumulation Rate During Pumping Test On OW 17
17 - 19 December 1997

Approximate Rate Of Product Accumulation (galllons per hour)

Post Bailing
TW 3 OW 6 ow 12 RW 156
0.01
0.10 > 0.01
0.60
0.40

0.40

Product Accumulation Rate During Pumping Test On OW 17

RW 15 ow 2
Time DTW DTP PT Vol. Rate Time DTW DTP PT Vol. Rate
0.00 27.99 26.86 1.13 0.73 0.00 27.37 27.30 0.07 0.05
33.00 28.30 26.94 1.36 0.88 0.27 45.00 27.35 27.28 0.07 0.05 -0.00
66.00 28.47 26.94 1.53 0.99 0.20 60.00 27.36 27.27 0.09 0.06 0.05
112.00 28.62 26.93 1.69 1.10 0.14 90.00 27.36 27.28 0.08 0.05 ~-0.01
1149.00 28.91 26.91 2.00 1.30 0.01 180.00f . 27.35 27.28 0.07 0.05 -0.00
1215.00 28.87 26.89 1.98 1.29 -0.01
. oW 13
TW 10 Time DTW oTe PT Vol. Rate
Time DTW DTP PT Vol. Rate 0.00 27.893 27.74 0.19 0.12
( 0.00 27.08 26.89 0.19 0.03 45.00 28.03 27.77 0.26 0.17 0.06
{ 17.00 27.10 26.90 0.20 0.03 0.01 60.00 28.07 27.78 0.29 0.19 0.08
£9.00 27.12 26.94 0.18 0.03 -0.00 90.00 28.09 27.81 0.28 0.18 -0.01
107.00 27.24 26.97 0.27 0.04 0.02 120.00 - 28.10 27.79 0.31 0.20 0.04
1136.00 27.36 27.06 0.30 0.05 0.00 180.00 28.10 27.80 0.30 0.20 -0.01
oW 12 ow 3
Time DTW DTP PT Vol. Rate Time DTW DTP PT Vol. Rate
0.00 26.94 25.84 1.10 0.72 0.00 28.56 28.40 0.16 0.10
23.00 27.00 25.85 1.15 0.75 0.08 45.00 28.55 28.36 0.19 0.12 0.03
$7.00 27.04 25.87 1.17 0.76 0.02 60.00 28.56 28.35 0.21 0.14 0.05
102.00 27.11 25.89 1.22 0.79 0.04 180.00 28.59 28.34 0.25 0.16 0.01
1144.00 27.33 25.94 1.39 0.90 0.01
RW 15 Pump Test in RW 15, 25 Nov. 97
Time DTW oTP PT Vol Rate .
0.00 28.03 26.74 1.29 0.84
1.50 31.13 29.25 1.88 1.22 15.34
2.00 31.27 29.41 1.86 1.21 -1.66
3.00 31.45 29.65 1.80 1.17 -2.34
4.00 31.62 29.81 1.81 1.18 0.39
5.00 31.73 29.92 1.81 1.18 -0.00
10.00 32.29 30.12]. 2.17 1.4 2.81
15.00 32.87 30.21 2.60 1.69 3.35
22.00 33.65 30.26 3.39 2.20 4.40
30.00 35.45 30.35 5.10 3.32 8.34
45.00 35.40 30.58 4.82 3.13 -0.73
60.00 35.40 30.89 4.51 2.93 -0.81
120.00 35.50 31.11 4.39 2.85 -0.08

Time in minutes elapsed since pumping began or bailing ceased.

DTW (depth to water} and DTP {depth to product] in feet bélow top of casing.

PT (product thickness} in feet.
Vol. (volume) of product in well {gallons).
Rate (of product accumulation) in gallons per hour.
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OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 13, 17 and 18 November 1997

GEOLOGIST: James H. Mulry, P.G.

DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.

METHOD: Hand Dig (1’ - 5), 10" Auger (5' - 35')

IDENTIFICATION: oW 2

CONSTRUCTION: 4" Schedule 40 PVC; 15' Blank Pipe; 20' 0.020" Siot

' Screen

TOTAL DEPTH: 35 feet

DEPTH DESCRIPTION COMMENTS OVM GasTech -
' (ppm) _(ppm)

0-1 | asphalt and ballast

1'-56.5" | black sand and brown clay
with brick rubble, wood
debris and white cinder
5.5'-25' | grey silt -
25'-30' | clayey brown silt wet 967 ( 25) 60 (25"
2157 (30" 230 (30"
30'- 35" | clayey brown sand with moist
some gravel




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA
DATE: 13 and 17 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5°), 10" Auger (5 - 35’)
IDENTIFICATION: - TW 3 .
CONSTRUCTION: 2" Schedule 40 PVC; 15' Biank Pipe; 20' 0.020" Slot
Screen
TOTAL DEPTH: 35 feet
DEPTH DESCRIPTION COMMENTS OVM GasTech
: (ppm) (ppm)
0-1 | asphalt and ballast
1 -4.5" | black sand with gravel and | petroleum odor
rubble '
4.5'- 20" | grey to black silty sand moist 61 (10 80 (10°)
2200 (15%) 380 (15)
5800 (20" 7% LEL (20"
20’ - 35' | brown sandy, silty, clayey 3200+ (30") | 68% LEL (30"

gravel




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 13 and 14 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5°), 10" Auger (5’ - 35°)
IDENTIFICATION: TW 5
CONSTRUCTION: 2" Schedule 40 PVC;' 15' Blank Pipe; 20' 0.020" Slot
Screen :
TOTAL DEPTH: 35 feet
DEPTH | DESCRIPTION COMMENTS OVM GasTech
-_ (ppm) (ppm)
0-1" | asphalt and ballast
1'-3" | black and brown sand with
brown to grey clay with
cinder and brick rubble
3'-5" | brown sand with red clay
and rubble o
5'-10" | brown clayey sand with moist 630 (10
gravel : .
10'-17" | grey sandy clay with some | moist 780 (15"
gravel : :
17 gravel layer
17' - 35' | brown to grey sandy clay moist 760 (20")
» with gravel 920 (25"
1340 (30%)




LOCATION:

DATE:

GEOLOGIST:
DRILLER:
METHOD:
IDENTIFICATION:

CONSTRUCTION:

TOTAL DEPTH:

OBSERVATION WELL DRILLING LOG -

Sunoco Belmont Terminal
26th Street and Passyunk Avenue

Philadelphia, PA

13, 14 and 19 November 1997

RW 6

50 feet

James H. Mulry, P.G.

B. L. Myers Bros., Inc., Glenmoore, Pa.

Hand Dig (1’ - §), 10" Auger (5' - 50°)

6" Schedule 40 PVC; 25' Blank Pipe; 25' 0.020" Slot
Screen

DEPTH

DESCRIPTION

COMMENTS

‘OVM
(ppm)

GasT_ech
(ppm)

0-1_

asphalt and ballast

1'_31

brown sand with red brick

and some white_cinder

petroleum odor

“

3-5

white ash and timber
fragments with some
brown sand

50 (5"

520"

clayey, silty grey sand with

brick rubble

slight petroleum odor,
wet

7190 (15)

2027

brown clayey sand with
gravel

petroleum odor,
not as wet

20 (20%)

27

grave! layer

27 - 3%

brown clayey sand with
gravel

water at approximately
28’, product residue

110 (30))
130% LEL (35')

35" - 50°

clayey, silty, medium to
coarse black sand

apparent in wet soil

1800+ (45)
1700+ (50")




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal

26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 14 and 18 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: : Hand Dig (1’ - 5"), 10" Auger (&' - 35)
IDENTIFICATION: TW 8
CONSTRUCTION: 2" Schedule 40 PVC; 15' Blank Pipe; 20' 0.020" Slot
Screen
TOTAL DEPTH: 35 feet
DEPTH DESCRIPTION COMMENTS - OVM GasTech
(ppm) (ppm)
0-1" | asphalt and ballast _ ,
1'-5.5' | brown sand and brown to | slight petroleum odor
grey clay with gravel -
5.5' - 15’ | sandy gravel fill
15' - 20" | silty fine sandy grey clay
20" - 24’ | silty clayey sand and
gravel
24' - 35' | gravel with some sand




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA
DATE: 13 and 17 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1" - 5'), 10" Auger (5’ - 35’)
IDENTIFICATION: TW 9
CONSTRUCTION: 2" Schedule 40 PVC; 15' Blank Pipe; 20" 0.020" Slot
Screen
TOTAL DEPTH: 35 feet
DEPTH DESCRIPTION COMMENTS OVM GasTech
, (ppm) (ppm)
. 0-1" | asphalt and baliast :
1'-2' | black sand with brick
rubble, white cinder and
some brown clay
2'- 15" | brown sand with heavy red ' 0 (10"
clay and rubble :
16' - 35" | clayey, silty grey sand wet




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA
DATE: 14 and 17 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5°), 10" Auger (5' - 35")
IDENTIFICATION: TW 10
CONSTRUCTION: 2" Schedule 40 PVC; 15' Blank Pipe; 20' 0.020" Slot
Screen
TOTAL DEPTH: 35 feet
DEPTH . DESCRIPTION COMMENTS ‘OVM GasTech
5 | (ppm) (ppm)
0-1" | asphailt and ballast '
1'-2' | brown sand and rubble
2'-5 | brown sand with some petroleum odor
clay and rubble
5'- 15" | sandy gravel with rubble 187 (10') 160 (10)
_ fill
16’ - 20" | silty, fine sandy grey clay 164 (15") 140 (15))
20" - 24" | silty, clayey sand and 275 (20') 270 (20)
gravel
16" - 35" | clayey, silty grey sand wet 272 (25" 300 (257
2000+ (30") | 50% LEL (30"




OBSERVATION WELL DRILLING LOG

LOCATION:. Sunoco Belmont Terminal

26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 14 and 17 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5), 10" Auger (56’ - 35")
IDENTIFICATION: TW 11
CONSTRUCTION: 2" Schedule 40 PVC; 15' Blank Pipe; 20' 0.020" Slot
Screen
'TOTAL DEPTH: 35 feet
DEPTH DESCRIPTION COMMENTS OVM GasTech .
' (ppm) (ppm)
0-1 | asphalt and ballast
1'- 15" | silty clay and gravel with wet @ 10°, moist @ 15' | 109 (107) 90 (10°)
- | brick rubble and white .
cinder .
15 - 25’ | silty clayey brown sand perched water @ 14 163 (15" 30 (15))
_ 112 (20" 40 (20)
25' - 35" | brown sandy silt slightly moist @ 28’ 146 (25" 80 (25"
20 (30" 90 (30") -
14' - 35’ | silty, clayey grey sand '




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA
DATE: 18 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1" - 57), 10" Auger (5 - 50)
IDENTIFICATION: OW 12
CONSTRUCTION: 4" Schedule 40 PVC; 15' Blank Pipe; 35' 0.020" Slot
Screen
TOTAL DEPTH: 50 feet
DEPTH | DESCRIPTION COMMENTS - OVM GasTech
(ppm) (ppm)
0-1" | asphalt and ballast
5 - 185" | silty black clay and med to 101 (107
coarse sand with 10-20% :
pebbles
16’ - 20’ | sandy, silty grey clay 849 (15"
20' - 50' { silty, clayey medium to 607 (20°)
coarse grey to brown sand 1480 (25"
and gravel 1500+ (307)
1121 (35
1900+ (40)
1700+ (457
) 1399 (50"




LOCATION:

DATE:
GEOLOGIST:
DRILLER: .

METHOD:

IDENTIFICATION:

CONSTRUCTION:

TOTAL DEPTH:

OBSERVATION WELL DRILLING LOG

Sunoco Belmont Terminal

26th Street and Passyunk Avenue
Phitadelphia, PA

18 November 1997

James H. Mulry, P.G.

B. L. Myers Bros., Inc., Glenmoore, Pa.
Hand Dig (1’ - 5’), 10" Auger (6" - 50") -
oW 13

4" Schedule 40 PVC; 15' Blank Pipe; 35' 0.020" Slot
Screen :

50 feet

DEPTH

DESCRIPTION

COMMENTS -

OVM
(ppm)

GasTech
(ppm)

0-1

asphalt and ballast

1!_5,

black sand and brown clay
with brick rubble, timber
fragments and white
cinder

5 -22

silty, clayey, medium to
coarse and grey to black
sand with pebbles

61 (10"
75 (15")
161 (20))

22' - 29

silty, clayey, sandy,
medium to coarse and
gray to black gravel with
timber fragments

3000+ (259

29’ - 50'

silty, clayey, medium to
coarse brown sand with
few pebbles

4000+ (30')
5200+ (35')




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal

26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 18 and 19 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5), 10” Auger (5’ - 50)
IDENTIFICATION: Oow 14
CONSTRUCTION: 4" Schedule 40 PVC; 15' Blank Pipe; 35' 0.020" Slot
Screen o
TOTAL DEPTH: 50 feet
DEPTH DESCRIPTION COMMENTS OVM GasTech
' . . (ppm) (ppm)
0-1 | asphalt and ballast
1'-1.25' | black tar
1.25' - 2' | layer of bricks
2'-5' | black sand and white
_ cinder
5'-15" | silty, sandy clay with 127 (10")
pebbles :
16' - 29" | silty, clayey sand with 127 (15)
gravel _ 53 (20%)
: 12 (25"
29' - 34' | silty, sandy medium to 175 (30"
coarse gravel ~ -
34' - 50' | silty, clayey, medium to 68 (35')
coarse brown sand with 316 (40"
few pebbles ‘ 6400+ (45)




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal

26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 19 November 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5°), 10” Auger (5’ - 50)
IDENTIFICATION: RW 15
CONSTRUCTION: 6" Schedule 40 PVC; 15' Blank Pipe; 35' 0.020" Slot
Screen
TOTAL DEPTH: 50 feet
DEPTH DESCRIPTION COMMENTS ‘OVM GasTech
' : (ppm) (ppm)
0-1 | topsail ,
1'- 16" | sandy, silty brown clay 0 (107)
' - 0 (15"
16’ - 29' | silty, sandy gravel 54 (20"
' 95 (25"
29'- 50" | silty, medium to coarse ‘ 106 (30"
sand 1032 (35)




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal

26th Street and Passyunk Avenue
Philadelphia, PA

DATE: 13 November and 8 December 1997
GEOLOGIST: James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., inc., Glenmoore, Pa.
METHOD: Hand Dig (1’ - 5%), 10” Auger (5° - 50)
IDENTIFICATION: OW 16
CONSTRUCTION: 4" Schedule 40 PVC; 20' Blank Pipe; 30' 0.020" Slot
Screen
TOTAL DEPTH: 50 feet
DEPTH DESCRIPTION COMMENTS ovM GasTech
: (ppm) (ppm)
0-1" | asphalt and ballast
1'-5" | black sand and rubble strong petroleum odor
5'- 14" | clayey, silty, sandy gravel - 573 (10" -
' with pebbles and timber '
fragments
14’ - 23’ | clayey, silty medium to : 588 (15')
coarse black sand 593 (207
changing to sandy, silty, '
grey to black clay with
<10% pebbles @ 23"
23'- 50" | clayey, silty, medium to 1500+ (25"
coarse brown sand - 2800+ (30"
2800+ (35"
2500+ (40"
2300+ (45"
2000+ (50"




OBSERVATION WELL DRILLING LOG

LOCATION: Sunoco Belmont Terminal
26th Street and Passyunk Avenue
Philadelphia, PA
DATE: 8 December 1997
GEOLOGIST: ~ James H. Mulry, P.G.
DRILLER: B. L. Myers Bros., Inc., Glenmoore, Pa.
METHOD: Hand Dig (1' - 5'), 10" Auger (5’ - 507)
IDENTIFICATION: oW 17
CONSTRUCTION: 4" Schedule 40 PVC; 20’ Blank Pipe; 30' 0.020" Slot
Screen '
TOTAL DEPTH: 50 feet
DEPTH DESCRIPTION COMMENTS - OVM GasTech
- (ppm) (ppm)
0-1" | asphalt and ballast
1'-5" | cinder fill
§5'-27" | clayey, silty medium to perched water @ 11’ 203 (10"
coarse black sand with 138 (157)
gravel and 20% pebbles 170 (20"
changing to silty, clayey 183 (25’)
sandy gravel '
27' - 38’ | sandy, silty, clayey sandy 388+ (30"
gravel 856+ (35")
38" - 50° | sandy, silty brown clay saturated @ 42 514 (40%
_ 322 (45"




APPENDIX B

Pumping Tests Analyses



Transmissivity [ft/min]: 4.00 x 10°

Hydraulic conductivity [fmin: 1.33 x 10°1

Aquifer thickness{ft}: 30.00

Waterloo Hydrogeologic Pumping test analysis Page 1
180 Columbia St. W. Time-Drawdown-method after -
Waterloo Ontario,Canada COOPER & JACOB Project: Belmont Teminal
Ph.(519)746-1796 Unconfined aquifer Evaluatedby: MM | Date: 15.01.1998
Pumping Test No. Test conducted on: 25 November 1997
TW9 i -
Discharge 6.00 U.S.gal/min
t [min}
10" 102 10°

0.00

000 | \

0.01 \

0.01 AN

0.02 N

E
) 0.02
0.03
\\

0.03 \\

0.04 \"

0.04 N

0.05

o TW9



Waterloo Hydrogeologic Pumping test analysis Page 2
180 Columbia St. W. Time-Drawdown-method after oot -
Waterloo,Ontario,Canada COOPER & JACOB roject: Belmont Terminal
ph.(519)746-1798 Unconfined aquifer Evaluated by: MM Date: 15.01.1998
Pumping Test No. Test conducted on: 25 November 1997
WS W9 )
Discharge 6.00 U.S.gal/min Distance from the pumping well 40.00 ft
Static water level: 28.69 ft below datum
. Pumping test duration Water level Drawdown Corrected
drawdown
[min] {f] [f] {f]
1 45.00 28.71 0.02 0.02
2 60.00 28.73 0.04 0.04
3 90.00 28.72 0.03 0.03
4 180.00 28.73 0.04 0.04




Waterloo Hydrogeologic Pumping test analysis Page 1
180 Columbia St. W. Time-Drawdown-method after -
Waterioo,Ontario.Canada COOPER & JACOB Project: Belmont Terminal
Ph.(519)746-1798 Unconfined aquifer Evaluated by: MM Date: 06.01.1998
Pumping Test No. Test conducted on: 17-19 December 1997
OwW 12 T
Discharge 6.00 U.S.gat/min ) T
t {min}
10 102 10° 10%
0.00 \
. N,
0.02 \
0.04 N
} \ R
' AN
0.06 \
N
N
0.08 N
\
E
» 0.10 \
0.12 : \
0.14 ' ‘\
0.16 o
\N o ‘
N -
0.18 » \ t
0.20

o OW 12

Transmissivity [f2fmin]: 1.49 x 10°
Hydraufic conductivity [f/min]: 4.99 x 102

Aquifer thickness[ft}: 30.00



Waterloo Hydrogeologic
180 Columbia St. W.
Waterloo,Ontario,Canada
ph.(519)746-1798

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Page 2

Project: Belmont Teminal

Evaluated by: MM

Pumping Test No.

Oow 12

H
1
i
4
!
!
i
'
1

Discharge 6.00 U.S.gal/min

Test conducted on: 17-19 December 1997

Distance from the pumping welt 80.00 ft

Date: 06.01.1998

Static water level: 26.19 ft below datum

Pumping test duration Water level Drawdown | Comected
i drawdown
{min] [t [f] [t
1 23.00 T 2822 0.03 | 0.03
2 57.00 26.24 0.05 ! 0.05
3 102.00 } 72628 009 ! 0.09
4 1144.00 26.38 019 | 0.19
3 1226.00 26.35 016 0.16
6 1466.00 26.35 0.16 0.16
7 2557.00 26.36 0.17 h 0.17




Waterloo Hydrogeologic
180 Columbia St W.
Waterloo,Ontario,Canada
ph.(519)746-1798

Pumping fest analysis
Time-Drawdown-method after
COOPER & JACOB
Unconfined aquifer

' ?;ge 3

Project: Belmont Terminal

Evaluated by: MM Date: 06.01.1998

Pumping Test No.

OwW 12

Discharge 6.00 U.S.gal/min

Pumping test duration

Test conducted on: 17-19 December 1897

' -bis-charge -

Measured at Pump (in OW 17)

: {min] [U.S.gal/min] !
1 0.00 600" T
2 1160.00 T 600
3 1161.00 TTTTTT400 0
4] 2672.00 4.00




Waterloo 'Hydrogeologic Pumping test analysis Page 1
180 Columbia St. W. Time-Drawdown-method after — -
Wateroo, Ontario,Canada COOPER & JACOB Project: Belmont Terminal
ph.(519)746-1796 Unconfined aquifer Evaluated by: MM ] Date: 15.01.1998
Pumping Test No. Test conducted on: 25 November 1997
oW 13 ! ST
Discharge 6.00 U.S.gal/min
t [min]
10! 102 103

0.00 \

0.01 \

0.02 \

0.03

0.04

)
o 0.05
0.06
N
0.07 N
A
0.08 ' \\
N . |
0.09 \
0.10 o

o OW13

Transmissivity {f¥/min): 1.61 x 10°
Hydraulic conductivity [f/min]: 5.39 x 102

Aquifer thickness-{ft]: 30.00




Waterloo Hydrogeologic Pumping test analysis Page2’
180 Columbia St. W. Time-Drawdown-method after -
Wateroo,Ontario,Canada COOPER & JACOB Project: Belmont Terminal
Ph.(519)746-1798 Unconfined aquifer Evaluatedby: MM | Date: 15.01.1998
Pumping Test No. Test conducted on: 25 November 1997
oW 13 ow 13 “ [ —
Discharge 6.00 U.S.gal/min Distance from the pumping well 40.00 ft -
Static water level: 27.80 ft below datum
Pumping test duration Water level Drawdown Corrected
drawdown
(min] [ty (ft [ft]
1 45.00 27.85 0.05 005
2 60.00 27.87 0.07 0.07
3 80.00 27.88 0.09 0.09
4 120.00 27.90 0.10 0.10
5 180.00 27.90 0.10 010




Waterloo Hydrogeologic
180 Columbia St. W.
Waterloo,Ontario,Canada
ph.(519)746-1798

Pumping test analysis
Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Page 1

Project: Belmont Teminal

Evaluated by: MM

Date: 05.01.1998

Pumping Test No.

"RW 15

l Test conducted on: 17-19 December 1997

Discharge 6.00 U.S.gal/min

10!

102

{ {min]

10°

104

0.00

0.05

0.10

0.15 o

0.20

s [ft]

0.26

0.30

0.35

0.40

0.45

0.50
o RW 15

"Transmissivity {f#min}: 1.32 x 10°

Hydraulic conductivity [ft/min]: 4.40 x 102

Agquifer thickness [ft]: 30.00



Waterloo Hydrogeologic

Pumping test analysis

Page 2

180 Columbia St W. Time-Drawdown-method after Proioct -
Watedoo.Ontario,Canada COOPER & JACOB roject: Belmont Terminal

ph.(519)746-1798 Unconfined aquifer Evaluated by: MM Date: 05.01.1998
Pumping Test No. Test conducted on: 17-19 December 1997

RW 15 RW 15 T

Discharge 6.00 U.S.gal/min Distance from the pumping well 60.00 ft )

Static water level: 27 .22 ft below datum

- Water level

Drawdown T

Pumping test duration Corrected
drawdown
[min] [f If fft

1 33.00 27.38 0.16 016
2 66.00 2743 0.21 0.21
3 112.00 2747 0.25 025
4 1149.00 27.55 0.33 033
L} 1215.00 27.52 0.30 0.30




Waterloo Hydrogeologic Pumping test analysis Page 3
180 Columbia St W. Time-Drawdown-method after Proioct -
Waterloo,Ontario,Canada COOPER & JACOB roject: Belmont Terminal
ph.(519)746-1798 Unconfined aquifer Evaluated by: MM Date: 05.01.1998
Pumping Test No. Test conducted on: 17-19 December 1997
RW 15 Measured at Pump (in OW 17) T
Discharge 6.00 U.S galmin
Pumping test duration Discharge ; :
[min} [U.S galmin] ;
1 0.00 6.00 N :
2 1160.00 6.00
3 1161.00 4.00
4 2672.00 4.00




Waterloo Hydrogeologic
180 Columbia St. W.

Woaterioo,Ontado,Canada

Pumping test analysis ayc
Time-Drawdown-method after

COOPER & JACOB

Project: Belmont Terminal

ph.(519)746-1798 Unconfined aquifer Evaluated by: MM ] Date: 31.12.1997

!

Pumping Test No. Test conducted on: 17-19 December

ow 17

Discharge 6.00 U S.gal/min i

t {min]
1071 100 10" 102 103 104

0.00 _ \
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L OW17

Transmissivity [f#min}: 1.35x 10!

Hydraulic conductivity [ffmin]: 4.50 x 10 T - )6q Q
© ol K
Aquifer thickness {ft]: 30.00 B A g
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Waterloo Hydrogeologic Pumping test analysis Page 1
180 Columbia St W. - _ Time-Drawdown-method after Projoct -
Waterioo, Ontario,Canada COOPER & JACOB roject: Belmont Terminal
ph.(519)746-1798 Unconfined aquifer Evaluated by: MM Date: 31.12.1997
Pumping Test No. ' Test conducted on: 17-19 December
oW 17 “ -
Discharge 6.00 U.S .gal/min !— T
_ t {min]
10 10° 10 102 10° 104
0.00 '
e
200 | T
T\O<\\\~
4.00 \.S‘~~._
—l_|
6.00 ' L
o T
8.00
@
£ : _ >
o 10.00 )
12.00
14.00
16.00
18.00
20.00
o OW 17

Transmissivity (f/min): 1.35x 10!
Hydraulic conductivity [ft/min}: 4.50 x 10’3

Aquifer thickness {ft]: 30.00




Waterloo Hydrogeologic
180 Columbia St W.
Waterloo,Ontario,Canada
ph.(519)746-1798

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Unconfined aquifer

Page 2 '

Project: Belmont Temminal

Evaluated by: MM

Date: 31.12.1997

Pumping Test No.

ow 17

Test conducied on: 17-19 December

Oow 17

Discharge 6.00 U.S.gal/min

Distance from the pumping well 1.00 ft

Static water level: 27.02 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] [ft [ft [f]
1 0.50 29.25 223 515
2 1.00 30.13 311 | 295
3 150 30.62 360 | 338
4 2.00 30.83 381 | 357
5 3.00 31.11 409 | 3.81
6 4.00 31.24 422 3.92
7 5.00 3135 433 | 2.02
8 10.00 31.42 240 | 208 |
9 20.00 3147 445 1 412
10 30.00 31.71 469 | 432
11 40.00 3225 5.23 a7
12 50.00 32.02 5.00 458
13 _ 60.00 3328 6.26 "5.61
14 80.00 34.09 7.07 6.24
15 90.00 3485 7.83 6.81
16 120.00 35.88 8.86 7.55
17 1100.00 38.00 10.98 897
18 1175.00 3825 11.23 913
19 1201.00 3824 11.22 912
20 1443.00 38.71 1169 9.41
21 _ 1508.00 3933 12.31 9.78
22 2566.00 4012 13.10 10.24




Waterloo Hydrogeologic
180 Columbia St. W.

Watedoo,Ontario,Canada

Puniping test analysis Page 3
Time-Drawdown-method after -
COOPER & JACOB Project: Belmont Teminal

ph.(519)746-1798 Unconfined aquifer Evaluated by: MM Date: 31.12.1997
Pumping Test No. Test conducted on: 17-19 December

-.—(—)W——“ T T Measured at Pump ) ) T
Discharge 6.00 U.S_gal/min B

Pumping test duration Discharge
[min] [U.S.gal/min]
1 0.00 6.00
2 1160.00 6.00
3 1161.00 4.00 -
4 o 2566.00 400 N "




APPENDIX C

Liquid Level Gauging Data, Hydrograp-hs and Bailing /Recovery Tests Data |



MUuULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Belmont Terminal, Shunk Street Sewer Delineation

Liquid Level Data 18 Nov 97

Well # DTW DTP PT Casing El { Water El | Corrected
2 28.41 ‘ 0.00 95.50 67.09 67.09
3 28.55 28.26 0.29 95.38 66.83 67.03
5 31.11 0.00 98.25 67.14 67.14
6 30.60 29.94 0.66 97.09 66.49 66.94
9 28.69 0.00 85.70 67.01 67.01
10 26.91.  26.87 0.04 93.33 66.42 66.45
11 28.34 0.00 95.18 66.84 66.84
Liquid Level Data 19 Nov 97
Well # DTW DTP PT Casing El | Water El | Corrected
2 Being re-drilled 0.00 95.50 95.50 95.50
3 28.38 28.33 0.05 95.38 67.00 67.03
5 31.06 0.00 98.25 67.19 67.19
6 Being re-drjlled 0.00 97.08 97.09 97.09
8 26.87 0.00 93.54 66.67 66.67
9 28.63 0.00 .95.70 67.07 67.07
10 26.84 26.82 0.02 93.33 66.49 66.50
11 28.30 0.00 95.18 66.88 66.88
12 26.39 25.82 0.67 92.67 66.28 66.67
. Liquid Level Data 20 Nov 97
Well # DTW DTP PT Casing El | Water El | Corrected
2 27.28 0.00 94.40 67.12 67.12
3 28.43 28.38 0.05 95.38 66.95 66.98
5 31.08 0.00 98.25 67.17 67.17
6 26.86 0.00 93.81 66.95| . 66.95
8 26.91 0.00 93.54 66.63 66.63
9 28.67 0.00 95.70 67.03 67.03
10 26.92 26.85 0.07 93.33 66.41 66.46
11 28.34 0.00 95.18 66.84 66.84
12 26.56 25.84 0.72 92.67 66.11 66.60
13 27.80 27.78 0.02 94.71 66.91 66.92
14 27.41 ‘ 0.00 94.98 67.57 67.57
15 28.07 26.96 1.11 93.156 65.08 65.83
TW 5-73 25.97 0.00 92.83 66.86 66.86
Liquid Level Data 21 Nov 97
Well # DTW DTP PT Casing El'| Water Ei | Corrected
2 27.28 0.00 94.40 67.12 67.12
3 28.48 28.37 0.11 85.38 66.90 66.97
5 31.10 0.00 98.25 67.16]  67.15
6 26.85 0.00 93.81 66.96 66.96
8 26.92 0.00 93.54 66.62 66.62
) 28.68 0.00 85.70 67.02 67.02
10 26.93 26.86 0.07 93.33 66.40 66.45
11 28.34 0.00 95.18 66.84 66.84
12 26.75 25.78 0.97 92.67 65.92 66.58
13 27.78 27.74 0.04 94.71 66.93 66.96
14 28.35 0.00 94.98 66.63 66.63
15 27.57 27.66 0.01 93.15 65.58 65.59
TW 5-73 25.99 0.00 92.83 66.84 66.84

Liquid Level Gauging, Depths in feet below top of casing




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Belmont Terminal, Shunk Street Sewer Delineation

Liquid Level Data 25 Nov 97 (static)

Well # DTW DTP PT Casing El | Water El | Corrected
2 27.37 27.30 0.07 94.40 67.03 67.08

3 28.56 28.40 0.16 95.38 66.82 66.93

5 31.13 0.00 98.25 67.12 67.12

6 26.88 0.00 93.81 66.93 66.93

8 26.95 0.00 93.54 66.59 66.59

9 28.69 0.00 95.70 67.01 67.01
10 26.97 26.89 0.08 93.33 66.36 66.41
11 28.36 0.00 95.18 66.82 66.82
12 ' 26.86 25.81 1.05 92.67 65.81 66.52
13 27.93 27.74 0.19 94.71 66.78 66.91
14 28.35 0.00 94.98 66.63 66.63
15 28.10 26.81 1.29 93.156 65.05 65.93
TW 5-73 26.00 0.00 92.83 66.83 66.83

Liquid Level Data 25 Nov 97 _
(RW 6 pumping at 6 gpm for 4 hours and RW 15 for 0.5 hours at 10 gpm)

Well # DTW DTP PT Casing El | Water El | Corrected
2 27.35 27.28 0.07 94.40 67.05 67.10,

3 28.59 28.34 0.25 95.38 66.79 66.96

5 31.13 0.00 98.25 67.12 67.12

6 31.36 0.00 93.81 62.45 62.45

8 26.92 0.00 93.54 66.62 66.62

9 28.73 0.00 95.70 66.97| 66.97
10 26.99 26.91 0.08 93.33 66.34 66.39
11 28.36 0.00 95.18|  66.82 66.82
12 26.83 25.79 1.04 92.67 65.84 66.55
13 28.10 27.79 0.31 94.71 66.61 66.82
14 28.35 0:00 94.98 66.63 66.63
15 35.45 30.35 5.10 93.15 57.70 61.17
TW 5-73 25.99 0.00 92.83 66.84 66.84

Liquid Level Gauging, Depths in feet below top of casing
5




MuULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Belmont Terminal, Shunk Street Sewer Delineation

Liquid Level Data 17 Dec (static, prior to pump test on OW 17)

Well # DTW DTP PT Casing El | Water El | Corrected
2 27.31 27.30 0.01 94.40 67.09 67.10

3 28.91 28.31 0.60 95.38 66.47 66.88

5 31.17 0.00 98.25 67.08 67.08

6 26.95 26.92 0.03 93.81 66.86 66.88

8 26.99 0.00 93.54 66.55 66.55

9 28.75 0.00 95.70 66.95 66.95
10 27.08 26.89 0.19 93.33 66.25 66.38
11 28.40 0.00} 95.18 66.78 66.78
12 26.94 25.84 1.10 92.67 65.73 66.48
13 -28.80 27.52 1.28 94.71 65.91 66.78
14 28.45 0.00 94.98 66.53 66.53
15 27.99 26.86 1.13 93.15 65.16 65.93
16 28.25 27.78 0.47 94.38 | 66.13 66.45
17 27.04 27.01 0.03 94.64 67.60 67.62
TW 5-73 26.05 0.00 92.83 66.78 66.78

Liquid Level Data 20 Dec 97 (after approx. 42 hours of pumping OW 17)

Well # DTW DTP PT Casing El | Water El | Corrected
2 27.56 27.36 0.20 94.40| 66.84 66.98

3 29.04 28.39 0.65. 95.38 66.34 66.78

5 31.23} 0.00 98.25 67.02 67.02

6 26.96 26.95 0.01 93.81 66.85 66.86

8 27.10 0.00 93.54 66.44 66.44

9 28.79 0.00 95.70 66.91 66.91
10 27.29 27.06 0.23 93.33 66.04 66.20
11 28.45 0.00 95.18 66.73 66.73
12 27.27 25.92 1.35 92.67 65.40 66.32
13 28.96 27.56 .40 94.71 65.75 66.70
14 28.54 0.00 94.98 66.44 66.44
15 28.87 26.89 1.98 93.15 64.28 65.63
16 28.49 27.78 '0.71 94.38 65.89 66.37
17 38.74 38.69 0.05 94.64 55.90 55.93
TW 5-73 26.09 0.00 92.83 66.74 66.74

Liquid Level Gauging, Depths in feet below top of casing




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Belmont Terminal, Shunk Street Sewer Delineation

Arbitrary datum-at Belmont Terminal was 60.72" higher than Arco datum.

Terminal Wells

Static 21 January 1998

29.03

Well # DTW DTP PT Casing El | Water El | Corrected

2 27.74 27.52 0.22 33.68 5.94 6.09

3 28.84 27.88 0.96 33.88 5.04 5.69

5 27.95 0.00 34.09 6.14 6.14

6 27.11 26.92 0.19 33.09 5.98 6.11

8 26.38 0.00 31.83 5.45 5.45

9 28.13 0.00 33.99 5.86 5.86

10 27.93 26.30 1.63 32.00 4.07 5.18

11 28.62 ~0.00 34.46 5.84 5.84

12 27.40 25.98 1.42 31.95 4.55 5.52

13 28.80 27.74 1.06 33.99 5.19 5.91

14 28.59 0.00 34.26 5.67 5.67

15 28.30 27.00 1.30 32.43 4.13 5.01

16 28.02 27.20 0.82 33.41 5.39 5.95

17 27.49 26.25 1.24 32.06 4.57 5.41

TW 5-73 26.26 0.00 32.11 5.85 5.85
Sunoco Station Wells, 28th and Passyunk

Well # DTW DTP PT Casing El | Water El | Corrected

Oow 1 27.62 0.00 32.57 4.95 4.95

ow 2 27.34 0.00 32.75 5.41 5.41

OwW 3 27.80 0.00 33.42|- 5.62 5.62

Proximal Refinery Wells

Well # DTW DTP PT Casing El | Water Ei | Corrected

S-74 26.26 0.00 32.11 5.85 5.85

S-76 28.16 26.98 1.18 33.05 4.89 5.69

S-77 129.03 0.00 34.08 5.05 5.05




Belmont Terminal, Shunk Street Sewer Delineation

oW 6 17-Nov-97
Time DTW DTP
0.00 30.81 29.92
1.00 34.50
1.50 34.44
2.00 34.46
2.50 34.44
3.00 34.42 34.41 g
3.50 34.39 34.385
4.00 34.37 34.36 5
4.50 34.33 34.32¢C
5.00 34.28 34.27 £
6.00 34.28 34.27 %
7.00 34.24 34.23 3
8.00]  34.20 34.19 %
10.00 34.12 34.11%,
15.00 33.91 33.90 ¢/
30.00 33.25 33.24%
70.00 32.12 32.11
110.00 31.33 31.31
135.00 31.00 30.98
165.00 30.73 30.69 |
180.00 30.61 30.57
240.00 30.37 30.31
ow 3
Time oTW DTP
0.00 28.56 28.25
1.50 29.82 29.81 £
15.00 28.81 28.77 &
30.00 285653 28.49 %
45.00 28.45 28.42 s
85.00 28.41 28.38 ¥
120.00 28.41 28.37 5
180.00 28.42 28.37 °
240.00| 28.41| 28.36 ¢
270.00 28.42 28.36 &
OW 6 18-Nov-97
Time DTW DTP
0.00 30.63 29.90
1.00 32.07 32.05
15.00 31.64 31.61 ¢
60.00 30.81 30.68 I
90.00 30.59 30.39 ¢
120.00 30.44 30.18 &
180.00 30.38 29.98 B
240.00 30.43 29.94 g’
3

Product Bail Down/Recovery Tests
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Belmont Terminal, Shunk Street Sewer Delineation

ow 12 19-Nov-97 e Depth to Water — Depth to product
. Time (min.) Since Bailing Ceased
T'mg 00 Dg\g 09 D;Z 94 106 200 300 400 500 600 700 800 900 1000 1500 3500  60.00

1.00 26.02 25.83

25.85

2.00  26.01 2593 vo L
3.00 2601  25.93

400 2601 2692 &5 |

5.00  26.01  25.92

6.00  26.01  25.92 wl

7.00 26,02  25.92 —

8.00 26.02 25.92

39.00 26.02 25.92
10.00 26.02 25.92
15.00 26.03 25.92
35.00 26.05 25.92 26.15
60.00 26.08 25.92

2605 \\\

261

Burres 30 do wog (g) pinbry o1 (ndag

Product Bail Down/Recovery Tests



MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Pumping Test on Well OW 17, 17-19 December 1997
Change in Water Table Elevation in Pumping and Observation Wells
Sunoco Belmont Terminal, Philadelphia, PA

Depth to Product (feet) Depth to Water (feet)

Time into Test (minutes)
0 20 30 40 50 60 80 90 120 1100 1175 1201 1443 1508

25

2566

2669

T T T T T T e T T T T T T Y

30

35

40

[OW 17 (Pumping Well) |

199)) Buise) jjapn Jo do woly yidag

45

T

Depth to Product (feet) Depth to Water (feet)
Tune into Test (minutes)
[ 33 6 12 - 1149 1215

265

27

2715

2835 p—

{199} Buised Jo doy wosj yideq

29

Depth to Product (Teet) Depth to Water (feet)
; Time into Test (minutes)
Q i} 57 12 44 126 1466

255

2557

26 |-

265 —

215 |-
ow12

(199)) BuiseD jo doy wou) yidag

28




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Pumping Test on Well OW 17, 17-19 December 1997
Change in Water Table Elevation in Pumping and Observation Wells
Sunoco Belmont Terminal, Philadelphia, PA

Depth to Product (feet) Depth to Water (feet)
- Time into Test (minutes)
0 7 1238 1482 2516
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MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

(10e}) Buises jo do wosy yideQ
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Pumping Test on Well OW 17, 17-19 December 1997
Change in Water Table Elevation in Pumping and Observation Wells
Sunoco Belmont Terminal, Philadelphia, PA

Depth to Product (feet) Depth to Water (feet)
Time into Test {minutes)
17 59 107 1136 1220 1454 2562

-_—

™W10

Depth to Product (feet) Depth to Water {feet)
Time into Test (minutes)
53 96 128 1228 1463 2554
~
Depth to Product (feet) Depth to Water (feet)
Time into Test (minutes)
28 105 {1874 1224 1460 2560
Depth to Product (feet) Depth to Water (feet)
Time into Test (minutes)
1258 1236 1470 2551




MULRY AND CRESSWELL
ENVIRONMENTAL, INC.

Pumping Test on Well OW 17, 17-19 December 1997
Change in Water Table Elevation in Pumping and Observation Wells
Sunoco Belmont Terminal, Philadelphia, PA

Depth to Product (feet) Depth to Water (feet)
Time into Test (minutes)
0 116 1258 1489 2528
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8 MuLrY AND CRESSWELL
ENVIRONMENTAL, INC.

Recharge of Well OW 17 Subsequent to Pump Test, 19 December 1997
Change in Water Table Elevation
Sunoco Belmont Terminal, Philadelphia, PA

Depth to Product (feet) Depth to Water (feet)
- Recharge Time (minutes)
0 0.5 0.75 1 1.5 4 S 6 1 8 9 10 20 30
25 T v T T T T T T T T T T T 7

30

35
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APPENDIX D

VR 3 Operational Data
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5. . LI S B -E. 127 9.9 66 3B
12/14/97 19:86:15 156
5. 48F  S4F  SF 8 13 %6 8. b 105 134 G673 0.8 38
RESTART AT: 12/14/97 19:68:58 (12/14/97 19:86:44) SST45 V.21 .
2, -13 %6 6 -k 123 $9 6.66 3
15 19:@%:17) S824%  VI.Z1 .
12/14/97 19:16:54 158
98 4 SAF S6F SAF 13 LI %4 B 7. 132 9.9 G566 668 36
12/14/97 19:11:34 156
S SAF SIF SBF B 13 96 B b, ii6 AL3 G615 68 30
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TO CALCULATE ESTIMATED DESTRUCTION BATE ILb/Hrl OF SOIL GAS WITH VR v3

SERIES,
IPROPANE]
1) Enter Propone Consumption (SCFM) from Compuler Prin{out: (Note 1) O SCFi4

2)Enter Engine RPM from Computer Prinfout: I 700 RPM
3) Enter Corresponding Total Fuel Consumption in BTU/Rr from Groph Below: 2_60 BTU /Hr

4) Colculote BTU/Hr Conlribuled by Propone (#1 X 2380 BTU/CF X 60 Min /Hr): fz __BTU/Hr

5) Sublroct Propone 8TU/He (#4) from Totol BTU/He (#3) (o Determine Soil Gos BIUHe 260 ;000 gy /He
6) Divide #5 by Coloric Content (BTU/Lb) of Soil Gas: (Note 2) lL{—.L‘LL(- Lb/Hr

FUEL CONSUMPTION VS R.P.M.
VR Systems V3 Serigs

550

o | /
450 : ../ _1

/._a
400 . / ‘

359 -

o}

( Thouzontls)
o)
N

Fuel Consumption (BTU/Hr)

800 1000 1200 1460 €00 1800 2000 2200 2¢50 2600 2600
RPM
Noles:

1)The cumulotive omount over time iS more occurote {hon

the insteriloneous
CFit reoding.

2)A typical coloric content for soil 9as s opproximotely 15,000 BTU/LD.

3)Resulls obtoined using the obove method ore estimoted ond nol Quaranteed.

Tu0026 4~ 21-94

1338 KNOLLWOOD CIRCLE o« ANAHEIM, CALIFORNIA 92801 o« TELEPHONE: (7141 @2c.ms0n Fen. oo o _ ..



