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1.0 INTRODUCTION 
 
This work was completed in order to obtain additional information relating to the Potomac 
Raritan Magothy (PRM) aquifer, which is the deep aquifer underlying the site area. It is a 
supplement to the previous Intermediate and Deep Well Installation and Sampling Report for the 
former DSCP (June 30, 2005), Groundwater Sampling Report for the former DSCP (October, 
2006), and ongoing groundwater investigation at the site.  A total of seven borings were 
advanced to the top of the weathered bedrock and seven intermediate wells and seven deep wells 
were installed on the former Defense Supply Center Philadelphia (DSCP) site, the Philadelphia 
Housing Authority (PHA) property and the Steen property as shown on Figure 1. The 
intermediate and deep wells were installed at the site to obtain additional information on the 
lower PRM aquifer, determine groundwater flow direction in the deep aquifer, evaluate the 
groundwater quality in proximity to the DSCP site and to aid in the fate and transport analysis 
being completed at the site.   
 
The drilling and well installation work was completed from November 2006 through February 
2007. This work was completed by Tetra Tech EC, Inc. (TtEC), under Contract No. SP0600-00-
D-5003 with the Defense Energy Support Center (DESC).  
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2.0 GEOLOGY 
 
The DSCP site is located in the area of southern Philadelphia, Pennsylvania (known as South 
Philadelphia), near the confluence of the Delaware and the Schuylkill Rivers.  The site is situated 
in the Coastal Plain Physiographic Province just east of the Fall Line, a northeast–southwest 
trending escarpment that divides the rolling hills of the Piedmont Physiographic Province from 
the Coastal Plain.  The topography is relatively flat with low relief.  Much of the underlying 
Coastal Plain sediments have been developed and low-lying areas raised to grade with fill 
materials (i.e., cinders, bricks and other debris).  The study area is in an urban-industrial 
environment and most surfaces at the site are covered with asphalt, concrete, and buildings. The 
original pre-developed topography is highly altered.  The area of the Coastal Plain underlying the 
study area consists of unconsolidated sediments of Cretaceous age or younger (Tertiary and 
Quaternary) that dip at an angle steeper than the local topography, to the southeast, from the Fall 
Line towards the Atlantic Ocean.  The orientation of the coastal plain beds results in the most 
recent sediments lying near the Atlantic Ocean with successively older bands of sediments 
cropping out further inland.  In the South Philadelphia area, ancestral channels of both the 
Delaware and Schuylkill Rivers have altered Coastal plain sediments.  This has resulted in the 
removal of some coastal plain sediment and the deposition of more recent alluvium, resulting in 
a complex series of subsurface channels filled with more recent sediments.   
 
The following provides descriptions of the geologic units in the South Philadelphia area: 
 
Fill 
 
The fill unit consists of modern fill type materials (i.e., brick, cinders etc.) and occupies formerly 
low-lying area.  The fill unit generally lies on top of the Quaternary Alluvium.  Within the study 
area, the thickness of the fill ranges from 0-40 feet, and is not laterally extensive.  An increased 
thickness of this fill material is located in areas underlying the railroad tracks to the west of the 
DSCP property (Integrated Science and Technology, 1998).  Increased thicknesses were also 
identified in borings drilled along an ancient stream channel along the southeastern side of the 
DSCP property (Malcolm Pirnie, 1997).  Soil boring investigations revealed fill material ranging 
in thickness from 10–14 feet on the northwestern border of the DSCP property and the 
northwestern border of the Philadelphia Housing Authority just south of the Schuylkill 
Expressway.  
 
Quaternary Alluvium (Qal) 
 
This is the uppermost geologic unit in the study area.  The unit is Holocene in age and consists of 
fine sand and silt and mud (Greenman et al, 1961).  Regionally this unit can be up to 80 feet 
thick.  Because the deposits are very fine grained and have very low permeabilities, the unit is 
not considered to be an important aquifer (Paulachok, 1991).  However in places the unit may 
contain appreciable thicknesses (up to 3 feet) of interlayered sand and may show some localized 
perched water.  This deposit at the site contains an extensive silt layer with variable amounts of 
clay (Malcolm Pirnie, 1997).  This dense silt layer, which varies in thickness, is present in the 
vadose zone above the water table over the entire DSCP and Passyunk Homes area.  The silt 
layer dips to the south and intersects the water table on the southeastern portion of DSCP and 
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Passyunk Homes.  The silt layer has been extensively mapped and characterized as part of the 
Human Health Risk Assessment (Environ, 2002).  In some areas the unit has been excavated for 
the emplacement of sewers and other utilities. The Qal overlies the Trenton Gravel. 
 
Trenton Gravel  (Qp) 
 
The Trenton Gravels have been described in detail by Owens and Minard, 1979.  They were able 
to divide the Trenton Gravels into two distinct units.  The Trenton Gravels are gray to brown 
sands and gravel with minor amounts of silt and clay (Greenman et al., 1961).  The Trenton 
Gravels are a variable unit and at the site consist of sand, silt and gravel mixtures, uniform sands 
and some dense silt.  Generally the gravels are yellow to red brown in color and show varying 
degrees of iron staining.  In some places the gravels are densely compacted or show some degree 
of cementation.  The coarse gravels are of mixed lithologies and may consist of either clasts of 
red brown shales, sandstones, and metamorphic and igneous rocks of Piedmont Province origin 
(from the west or northwest) or re-worked, more rounded less varied lithologies of Coastal Plain 
origin (from the north or northeast).  Regionally the Trenton Gravels average about 40 ft in 
thickness (Paulachok, 1991) and can be as thick as 80 feet.  At the DSCP site the sand and gravel 
mixtures average about 20 feet in thickness and lie unconformably beneath the Quaternary 
Alluvium and atop the Bridgeton Formation when it is present.  Most of the unconfined upper 
aquifer consists of the Trenton Gravels and water yields vary widely.  Due to the similar 
lithologies of the units the, Trenton Gravels and the underlying Bridgeton Formation (of Tertiary 
Age and minimal thickness, see below) are grouped for simplicity as Qp.    
 
The Bridgeton Formation is composed of gravel and very coarse to fine sand (Owens and 
Minard, 1979).  The Bridgeton is not laterally extensive and usually is present on topographic 
highs as deposits less than 10 feet thick.  Ages applied to the Bridgeton Formation have always 
been speculative, with some authors favoring a Quaternary Pleistocene age and others a Tertiary 
Miocene age.  Because of the lateral discontinuity of the unit, its minimum thickness, and its 
connection to the upper Trenton Gravels, a Qp designation has been assigned for simplicity in 
mapping and hydrogeologic modeling purposes.   
 
At the site the Bridgeton formation is either indistinguishable or very thin, and is not named 
outright in visual logs. 
 
Upper Clay (Kru) 
 
Mesozoic sediments deposited during the Cretaceous period underlie the units mentioned above.  
The uppermost of these units is the Upper Clay.  Recent U.S. Geological Survey nomenclature 
includes both the Upper Clay and the underlying Old Bridge Sand as part of the Magothy 
Aquifer (Paulachok, 1991).  Greenman and others, 1961, have called the Upper Clay, “the upper 
most member of the Raritan Formation”.  The Upper Clay has been described as “light gray 
more or less sandy clays; dark gray carbonaceous; and massive, red, white and yellow clays” 
(Greenman et al, 1961).  On site, the Upper Clay is not a continuous unit and when encountered, 
was located approximately 28 to 58 feet below grade and 1-6 feet thick.  The presence of the 
Upper Clay may result in localized groundwater confining conditions in the underlying Old 
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Bridge Sand.  Where the Upper Clay is missing, the Old Bridge sand and the Upper Pleistocene 
Trenton Gravels are connected hydraulically and form a single unconfined aquifer.  
 
Upper Sand Unit or Old Bridge Sand (Kro)  
 
The Upper Sand Unit or Old Bridge Sand represents the upper sand unit of the PRM aquifer 
system.  It consists of coarse to medium sand and minor amounts of fine to very fine sand. 
(Greenman et al., 1961). Regionally, the upper sand is found in scour surfaces within the 
underlying middle clay.  The unit is commonly about 35 feet thick.  On site the unit ranges in 
thickness from 5 to 15 feet, but is extremely variable or may be missing due to Pleistocene 
erosion and channeling.  When encountered, the sand observed on site is gray well-sorted sand 
that grades to fine gravels in some places.  During drilling activities these sands tend to be 
“flowing sands”.     
 
Middle Clay (Krm) 
 
The Middle Clay unit is composed of tough white and red clay with uniformly massive texture.  
(Greenman et al, 1961 and Sloto, 2003).  In the Philadelphia area, the Middle Clay merges with 
the underlying lower clay and the two are indistinguishable.  The Middle Clay, the underlying 
Sayerville Sand and the Lower Clay form one unit in the Philadelphia area.  This clay has also 
been described as a red clay.  This laterally extensive clay creates confined conditions in the 
underlying Farrington Sand, except to the west near the Schuylkill River where the clay is 
missing and the Farrington Sand is unconfined (Paulachok, 1991 and Greenman et al., 1961).  In 
this area the upper unconfined aquifer is in direct hydraulic connection with the lower Farrington 
Sand aquifer (Paulachok, 1991, Greenman et al., 1961).  At the DSCP site, the middle clay has 
been observed at depths of 45 to 57 feet.  The base of the Middle Clay is marked by a bed of 
lignite (Sloto, 2003).  However, where the Middle Clay lies directly on the Lower Clay, which is 
the case in many areas of Philadelphia, it is difficult to differentiate the two units (Sloto, 2003). 
 
Middle Sand Unit or Sayerville Sand   (Krs) 
 
The Middle Sand Unit or Sayerville Sand is not an extensive deposit in the South Philadelphia 
region.  When observed, it is typically located about 1.5 miles inland from the Delaware River in 
scour channels within the lower clay unit (Paulachok, 1991). The Sayerville is composed of light 
colored coarse to very fine sand with a few layers of light gray clay (Sloto, 2003).   
 
It may be likely that the Middle Sand Unit is missing at the site and the Middle Clay sits atop the 
Lower Clay Unit (Greenman, et al., 1961).  Our current geological framework model supports 
previous studies that suggest this unit is missing under the study area. 
 
Lower Clay (Krl) 
 
The lower clay is composed mainly of a tough continuous bed, which separates the underlying 
Farrington Sand from the Sayerville sand.  The thickness of the lower clay ranges in thickness 
from 0-60 feet and is often indistinguishable from the middle clay.  The clay member is 
composed mainly of tough brick red clay with some interstratified softer layers.  (Greenman et 
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al., 1961)  Few boring locations describe the lower clay at the DSCP site as this unit is 
commonly combined with the middle clay.   
 
Lower Sand Unit Farrington Sand (Krf) 
 
The Lower Sand Unit or Farrington Sand consists of fine gravel and coarse sand that grade 
upward into medium to fine sand and a few layers of white clay (Greenman et al., 1961).  This 
unit lies directly atop bedrock or the weathered bedrock surface.  This unit represented the 
principle source of groundwater in the Philadelphia area (Paulachok, 1991). 
 
Wissahickon Formation 
 
The basement rock underlying the site is known as the Wissahickon Formation.  These pre-
Cretaceous rocks consist of mica, hornblendes, schists and gneisses (Sloto, 1988).   The upper 
portion of the formation (a few feet to tens of feet) is marked by soft, gray micaceous clay that 
becomes firmer and more granular with depth (Greenman, et all, 1961). 
 
2.1 SITE- SPECIFIC HYDROGEOLOGY 
 
The site is situated in the Coastal Plain Physiographic Plain Province, near the confluence of the 
Schuylkill and Delaware Rivers.  This area of the Coastal Plain Physiographic Province is 
comprised of unconsolidated clastic sediments of Cretaceous or younger age.  The topography of 
the site is relatively flat with land surface elevations ranging from approximately 20 to 25 feet 
above sea level. 
 
As described above, the regional stratigraphy consists of alternating layers of sand, gravel, silt, 
and clay.  The youngest deposits at the site are classified as the Quaternary alluvium consisting 
of fine sand, silt and clay.  The alluvium at the site has been designated as silt with variable 
amounts of clay (Malcolm Pirnie, 1997).  This silt layer, which varies in thickness, is present in 
the vadose zone above the water table over the entire DSCP and Passyunk Homes area.  The 
water table in the northeastern and southeastern portion of the site intersects this silt layer 
(Malcolm Pirnie, 1997).  Due to the presence of the silt layer and the large amounts of paving 
and buildings, local recharge from precipitation is inhibited. 
 
The Trenton gravel underlies the Alluvium. The Trenton gravel is comprised of gray to brown, 
poorly sorted sand with considerable sub-angular to rounded gravel.  The grain size distribution 
of the Trenton gravel is highly variable, and results in varying hydraulic conductivity and yields. 
The water table mainly occurs in the Trenton gravel, but may also occur within recent alluvium 
in places where former channels eroded the Trenton gravel (IST, 1998). Generally in the region 
Trenton gravel is underlain with the Upper Clay Unit, the top unit of PRM formation, an aquitard 
separating unconfined upper aquifer from confined aquifer within the PRM formation. In the 
study area, the Upper Clay is inconsistent and creates hydraulic connections, therefore the upper 
unconfined zone extends into the Upper Sand or Old Bridge Sand Unit.  The yields in the 
Trenton gravel and Old Bridge Sand vary from 1 gallon per minute (gpm) to 1,370 gpm 
(Paulachok, 1991).  A more statistical evaluation reveals that 90% of the wells yield in excess of 
0.5 gpm while only 10% exceed 40 gpm (Paulachok, 1991).  According to Paulachok, the 
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average hydraulic conductivity of the Trenton gravel is 142 feet per day (ft/day).  The Trenton 
Formation is not used as a drinking water aquifer in the region because of water quality 
problems.   
 
Based upon recent potentiometric data, the groundwater in the unconfined shallow zone flows 
from the northwest to southeast on the former DSCP Site (Tetra Tech FW, 2004).  Locally, 
groundwater gradients may be altered by pumping of recovery wells on the Sunoco property and 
an apparent depression in the groundwater table near well S-44 on the Sunoco property.  The 
depth to groundwater underlying the former DSCP and Passyunk Homes properties is 
approximately 16 to 23 feet below grade.  
 
The PRM aquifer system underlies the shallow unconfined zone.  The PRM consists of 
interbedded gravel, sand, silt and clay units; however, one or more of these units may be locally 
absent (Paulachok, 1991).  The U.S. Environmental Protection Agency (USEPA) has designated 
the PRM aquifer system as a sole source aquifer in Camden and Gloucester Counties in New 
Jersey.  While the PRM is no longer a significant groundwater source in the Philadelphia area, it 
is an important water supply source in New Jersey.  The high concentrations of iron (as high as 
429 milligrams/liter (mg/l), manganese (as high as 4 mg/l) and sulfate (as high as 1,720 mg/l) 
have made the groundwater unusable for most purposes under the Philadelphia region (Sloto, 
2003).  The pumping of the Lower Sand unit of the PRM in New Jersey has been known to cause 
the groundwater flow in the confined Lower Sand unit in Philadelphia to flow towards New 
Jersey (Low, Hippe and Yannacci, 2002).  Based upon regional potentiometric data, groundwater 
flow in the PRM aquifer is anticipated to be from the northwest to southeast (Sloto, 2003). In 
New Jersey, the Upper aquifer is the least extensive unit of the PRM (Sloto, 2003). 
 
In general, the Upper Sand Unit of the PRM aquifer is overlain with the Upper Clay Unit but 
there are areas where the Upper Clay Unit is absent and semi-confined conditions are present 
within the aquifer system (Paulachok, 1991).  Due to the lack of a confining clay unit across the 
entire Site, the groundwater beneath the Site is considered a single groundwater system with 
vertical interconnectivities between sand layers present at certain locations across the site, such 
as the northwestern portion of the PHA property.  
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3.0 LOCATIONS OF SOIL BORINGS AND MONITORING WELLS 
 
A total of seven direct push technology (DPT) soil borings were advanced across the site, one 
each at the intermediate/deep well locations.  The soil boring designation identification 
corresponds to the appropriate deep well location. For example, soil boring DW-10 was 
advanced at the proposed location of well installation IW-10/DW-10. After completion of DPT 
soil borings, mud rotary drilling was performed for installation of intermediate/deep wells at the 
selected locations. Figure 1 depicts the locations of all the intermediate and deep wells installed 
at the site. A total of fourteen monitoring wells were installed during this effort; seven 
intermediate and seven deep wells (IW-07 through IW-13 and DW-07 through DW-13). Two 
intermediate/deep clusters were installed on former DSCP property (DW-12/IW-12 and DW-
13/IW-13), two intermediate/deep clusters were installed on the former Passyunk Homes Area 
(DW-10/IW-10 and DW-11/IW-11), and three intermediate/deep clusters were installed on Steen 
property (DW-07/IW-07, DW-08/IW-08, and DW-09/IW-09).   
 
Deep wells were installed at the site to obtain additional information on the lower PRM aquifer, 
determine groundwater flow direction in the deep aquifer and to evaluate the chemistry of the 
deep zone of the aquifer in proximity to the DSCP site.  Intermediate wells were installed at the 
site in the Upper Sand Unit of the PRM Aquifer in order to obtain additional information on the 
relationship between the shallow unconfined aquifer and the Upper Sand Unit of the PRM 
aquifer, determine groundwater flow, evaluate the chemistry of this hydraulic unit and determine 
the relationship between the different layers.   
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4.0 DEEP SOIL BORING AND WELL INSTALLATION  
 
The well installations were initiated using direct push technology (DPT).  The DPT borings were 
installed using a macrocore sampler and were advanced until encountering clay (Upper or 
Middle clay unit), if present, or until refusal for that method was reached. The soils were 
continuously logged for lithology and screened with a photoionization detector (PID). The 
results of the DPT soil logs and the depths of clay units encountered at each location enabled 
pre-planning of the necessary lengths of the 6-inch inner diameter (ID) steel protective casing 
needed for installment of each intermediate/deep monitoring well. A mud rotary rig was used for 
drilling intermediate/deep monitoring wells after the advancement of the DPT borings.  Once the 
depth to the clay was confirmed either from the soil logs or by split spoon sampling a ten-inch 
diameter wing tip was used to advance the soil boring into the Upper and Middle Clay, when 
present.  When the Middle Clay was encountered, a 6-inch ID steel casing was then set 1 to 3 
feet into the Middle Clay at each of the deep well locations.  When the Upper Clay was 
encountered, a second boring was drilled to install the intermediate well.  A 6-inch ID steel 
casing was installed into the Upper Clay.  Due to the minor thickness of the Upper Clay, the steel 
casing was driven 0.5 to 1 foot into the Upper Clay.  The steel casings were grouted in place and 
allowed to set for a minimum of 24 hours.  After the minimum of 24 hours, the inside of the steel 
casing was flushed with clean potable water.  At locations where clay was not present, a steel 
casing was not installed and at locations where only one clay unit was encountered, the steel 
casing was installed into the same clay unit for both the intermediate and deep wells.  
 
Upon setting the steel casing in place, the borehole was advanced inside the steel casing using a 
six-inch diameter wing bit and mud rotary. With drilling advancement continuous split spoon 
samples were collected to the desired depth and confirmatory samples were obtained to the top 
of weathered bedrock. Upon reaching bedrock and determining the depths of the screened 
intervals, the borehole was backfilled to the desired depth to set the deep well.  The intermediate 
well was then installed to the desired depth using the mud rotary rig in a separate borehole. 
 
Logged lithological information from the DPT borings and split spoon soil samples was 
compiled for each deep well location implementing Unified Soil Classification System.  
Appendix A contains the soil boring logs.  
 
Upon completion, the boring logs were compared to the existing geological information 
previously obtained for determination and correlation of Geologic Units at the Site.  Generally, 
the Clay Units that were observed were encountered near the depth that was anticipated, 
although there were locations where no clay was encountered (DW-10 and DW-12) and where 
only Upper Clay Unit was encountered (DW-8, DW-9, and DW-11). When both the Upper and 
Middle Clay Units were encountered at a boring location, a well was installed below the Upper 
Clay (intermediate well) and one was installed below the Middle Clay Unit (deep well).  This 
was done to evaluate the water quality between each of the clay units. However the deep soil 
borings revealed that none of the clay units continuously extend over the site and in places clay 
was not present. Where clay units were absent, the deep well was screened above the bedrock 
and the intermediate well was installed at a depth below which the clay layer is present in other 
boreholes at the site.   
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IW/DW-07 Location 
 
The IW/DW-07 location is adjacent to the existing shallow monitoring well MW-62 on the 
northwestern portion of the Steen property.  The Upper Clay Unit was encountered at 31 to 34 
feet below grade and the Middle Clay Unit was encountered from 84 to 89 feet below grade.  
The Lower Clay Unit was not encountered in this boring.  The soil boring for this location was 
advanced to a depth of 110 feet below grade.  The weathered bedrock was encountered at a depth 
of approximately 104 feet below grade. Elevated PID readings were first noted at about 16 feet 
below grade. Soils with either petroleum odor and/or staining were encountered from 
approximately 19 to 28 feet below grade with the highest PID readings of 1,489 ppm. The 
remainder of the PID readings were not elevated at this location.   
 
Since both the Upper and Middle Clay Units were encountered at this location, intermediate well 
IW-07 was cased into Upper Clay Unit and deep well DW-07 was cased into Middle Clay Unit.  
A steel casing was set at a depth of 33 feet below grade for IW-07 and the well was screened 
from 40 to 55 feet below grade.  A steel casing was set a depth of 86.5 feet below grade for DW-
07 and the well was screened from 93.5 to 103.5 feet below grade.  Appendix A contains the 
well construction diagrams. 
 
IW/DW-08 Location 
 
The location of IW/DW-08 was moved approximately 25 feet north from the original location 
marked on the Work Plan (TtEC, 2006) due to a thick concrete covered surface. The closest 
existing well to IW/DW-08 location is MW-61. Only the Upper Clay Unit was encountered at 
this location, from 38.5 to 48 feet below grade. The DW-08 borehole was advanced to 124 feet 
below grade and weathered bedrock was encountered at about 120 feet below grade. 
 
Elevated PID readings were first encountered at about 12 feet below grade. Soils with either 
petroleum odor and/or staining were encountered from approximately 12 to 37 feet below grade 
with PID readings over 2,000 ppm. The remainder of the PID readings were low to zero at this 
location.   
   
Since only the Upper Clay Unit was encountered at this location, steel casings for both the 
intermediate IW-08 and deep DW-08 monitoring wells were installed into the Upper Clay Unit.  
A steel casing was set at a depth of 42 feet below grade for IW08 and the well was screened from 
55 to 70 feet below grade.  A steel casing was set at depth of 42.5 feet below grade for DW-08 
and the well was screened from 100 to 115 feet below grade.   
 
IW/DW-09 Location 
 
The IW/DW-09 location is in the middle of the eastern edge of the Steen property adjacent to 
existing well PH-10.  The Upper Clay Unit was encountered at 40.5 to 49 feet below grade.  The 
Middle Clay Unit and the Lower Clay Unit were not present at this location. 
 
Elevated PID readings were first encountered at approximately 15 feet below grade. Soils with 
either petroleum odor and/or staining were encountered from approximately 15 to 35 feet below 
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grade with PID readings of over 2,000 ppm. The remainder of the PID readings were low to zero 
at this location.   
 
Since only the Upper Clay Unit was encountered at this location, steel casings for both the 
intermediate (IW-09) and deep (DW-09) monitoring wells were installed in the Upper Clay Unit. 
A steel casing was set at 43 feet below grade for IW-09 and the well was screened from 55 to 70 
feet below grade.  A steel casing was set at 42 feet below grade for DW-09 and the well was 
screened from 95 to 110 feet below grade.   
 
IW/DW-10 Location 
 
The IW/DW-10 location is adjacent to the existing shallow monitoring well MWS-1 on the 
northwestern corner of the PHA property. The location of IW/DW-10 is approximately 300 feet 
east from the IW/DW-09 and PH-10 locations.  Neither the Upper, Middle, or Lower Clay Units 
were encountered at this location.  The soil boring for this location was advanced to a depth of 
136 feet below grade.  The weathered bedrock was encountered at a depth of approximately 130 
feet below grade. Elevated PID readings were first encountered at a depth of 14 feet below grade 
at this location. Soils with either petroleum odors and/or staining were observed at three different 
depths, the first and the shallowest zone approximately 20 to 40 feet below grade had the most 
extensive petroleum odor and highest PID readings (1,930 ppm); the second zone, 66 to 76 feet 
below grade, had a slight petroleum odor, PID readings are not available; the third zone, 88 to 
124 feet below grade, also had a slight petroleum odor with PID readings ranging from 11.4 to 
44.1 ppm.   
 
Since clay was not present at this location, steel casings were not installed for IW-10 and DW-10 
wells. Intermediate well IW-10 was screened from 43 to 58 feet below grade and deep well DW-
10 was screened from 95 to 110 feet below grade.   
 
IW/DW-11 Location 
 
The IW/DW-11 location is adjacent to the existing shallow monitoring well PH-22 on the central 
western edge of the PHA property.  IW/DW-11 is approximately 300 feet south from IW/DW-10 
location.  Only the Upper Clay Unit was encountered at this location, at a depth of 37 to 41 feet 
below grade. The soil boring for this location was advanced to a depth of 136 feet below grade.  
The weathered bedrock was encountered at a depth of approximately 130 feet below grade.  Soils 
with elevated PID readings were encountered approximately from 8 to 70 feet below grade. The 
staining and highest PID readings ranging from 176 ppm to 1,930 ppm were from 16 to 40 feet 
below grade and had a petroleum odor or product. In addition, a slight petroleum odor was noted 
in soils from 48 to 54 feet below grade.    
 
Steel casings for both IW-11 and DW-11 were set in the Upper Clay Unit.  A steel casing was set 
at a depth of 40 feet below grade for IW-11 and the well was screened from 43 to 58 feet below 
grade.  A steel casing was set a depth of 40 feet below grade for DW-11 and the well was 
screened from 95 to 110 feet below grade.   
 
IW/DW-12 Location 
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The IW/DW-12 location was adjacent to the existing shallow monitoring well RW-3 on the 
south-southwestern edge of the former DSCP property. No clay layer was present at this 
location.  The deep boring at this location was advanced to a total depth of 132 feet below grade.  
The top of the weathered bedrock was encountered at approximately 130 feet below grade.  PID 
readings were noted through the most of the DW-12 borehole from 16 to 100 feet below grade. 
PID readings were not available below 100 feet below grade but staining and/or odor were not 
observed in this section. The most extensive odor, staining, and highest PID (>2,000 ppm) 
readings were noted from 20 to 40 feet below grade.   
 
Since there was no clay encountered, both IW-12 and DW-12 were installed without setting a 6-
inch steel casing. IW-12 was screened from 42 to 52 feet below grade and DW-12 was screened 
from 94 to 109 feet below the grade.  
 
IW/DW-13 Location 
 
The IW/DW-13 location was adjacent to the existing shallow monitoring well MW-11 on the 
eastern part of the former DSCP property. The Upper Clay Unit was encountered from 42 to 48 
feet below grade. The Middle Clay Unit was encountered from 86 to 90.5 feet below grade at 
this location.  The deep boring at this location was advanced to a total depth of 118 feet below 
grade. The top of the weathered bedrock was encountered at approximately 114 feet below 
grade. The most extensive odor, staining, and highest PID (>2,000 ppm) readings were noted 
from 16 to 42 feet below grade. Elevated PID readings were present throughout the boring and 
decreased with depth, but no petroleum odor was noted below 54 feet below grade.   
  
The steel casing of IW-13 was set at 45 feet below grade within the Upper Clay unit and the well 
was screened from 60 to 75 feet below grade. The steel casing of DW-13 was set at 87.5 feet 
below grade within the Middle Clay Unit and the well was screened from 94 to 104 feet below 
grade.   
 
4.1 WELL DEVELOPMENT 
 
The monitoring wells were developed a minimum of 24 hours after the completion of each well. 
The purpose of well development was to stabilize and increase the permeability of the gravel 
pack around the well screen and to restore the permeability of the formation that may have been 
reduced by drilling operations.  Each monitoring well installed as part of the field investigation 
was developed by using the two-pipe air lifting procedure. Air was injected through an inner pipe 
at high pressure to bubble out into the surrounding pipe.  The bubbles reduced the weight of the 
water, causing the column of water and sediments to be lifted upward, allowing groundwater 
from the formation to flow into the well.  The water generated from the development process 
was containerized in drums for off-site disposal.   
 
4.2 WELL SURVEYING  
 
The locations and elevations of each well were surveyed by James M. Stewart, Inc, a 
Pennsylvania licensed surveyor. The wells were surveyed relative to the horizontal locations 
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using North American Datum of 1983 (NAD 83) and the vertical elevations using the North 
American Vertical Datum of 1988 (NAVD 88). Table 1 provides the survey information for the 
intermediate and deep wells. 
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5.0 GROUNDWATER FLOW 
 
The groundwater elevations used to prepare the groundwater elevation figure for the PRM were 
determined by subtracting the depth to water from the surveyed measuring point (inner well 
casing).  Table 2 provides the groundwater measurements obtained for site monitoring wells in 
April 2007.  Groundwater contour maps from the April 2007 gauging event for the shallow and 
deep zones are presented as Figures 2 and 3, respectively.  
 
Based upon the review of the groundwater measurements obtained from the wells associated 
with the former DSCP site, the groundwater flow appears to flow from northwest to southeast.  
In both the shallow and deep zones, there appears to be a groundwater depression in the area of 
the Steen property.  In eleven of the thirteen well locations, the hydraulic heads in the shallow 
zone are higher than the hydraulic heads in the deep zone, indicating a downward component of 
groundwater flow.  The two areas which indicate an upward flow of groundwater are around the 
DW-04 and DW-07 locations on the southern edge of the CSX property and on the northern edge 
of the Steen property.  
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6.0 GROUNDWATER SAMPLING AND ANALYSIS 
 
The groundwater sampling effort was conducted from April 3 through April 10, 2007.  Prior to 
sampling, the monitoring wells were purged with a Grundfos Redioflo2 submersible pump 
equipped with a flow controller.  Water quality parameters, including pH, conductivity, 
temperature, dissolved oxygen and oxidation-reduction potential, were measured every 5 minutes 
during the well purging using a Horiba U-22 with a flow through cell.  The purging proceeded 
until water quality parameters stabilized. Stabilization was achieved when three consecutive 
readings varied by less than 10%.  Table 3 provides a summary of the water quality parameters at 
the time the wells were sampled.   
 
Groundwater samples were collected from 35 of the monitoring wells at the site.  Shallow, 
intermediate and deep wells were sampled at 13 cluster well locations (MW-23A, IW-01, DW-
01); (MWS-15, IW-02, DW-02); (PH-05, IW-03, DW-03); (CSX-MW-7, DW-04); (CSX-MW-5, 
IW-05, DW-05); (MW-2B, DW-06); (MW-62, IW-07, DW-07);  (MW-61, IW-08, DW-08); 
(PH-10, IW-09, DW-09); (MWS-1, IW-10, DW-10);  (PH-22, IW-11, DW-11); (IW-12, DW-
12); and (IW-13, DW-13).  Due to the presence of LNAPL in the well, groundwater samples 
were not collected from RW-3 and MW-11, which are the shallow wells associated with the 
IW/DW-12 and IW/DW-13 well clusters, respectively.  
 
6.1 GROUNDWATER ANALYSIS 
 
The groundwater samples were analyzed for volatile organic compounds (VOCs) via EPA 
method 8260B, and total and dissolved iron and manganese via EPA Method 6010B by Pace 
Analytical Services, Inc. of Export, PA.  This section provides a detailed summary of the 
analytical results of the groundwater sampling effort for the newly installed wells along with 
their associated shallow well.  A general discussion of the groundwater contamination follows 
this detailed summary.  Benzene, toluene, ethylbenzene, xylenes, and methyl tertiary butyl ether 
(MTBE) were VOCs that were detected in well samples and are of compounds of concern.  
Tables 4 and 5 provide a summary of the analytical results and Figures 4 and 5 present the well 
locations with VOC and metal analytical results, respectively.  Appendix B contains the 
laboratory analytical data.  
 
MW-62, IW-07, DW-07 
 
Benzene (570 micrograms per liter; µg/l) and MTBE (94 µg/l) were present in the sample 
collected from MW-62 at concentrations above the PADEP Act 2 Medium Specific 
Concentrations (MSC) for a Used Aquifer with total Dissolved Solids less than 2,500 mg/l (5 
µg/l for benzene and 20 µg/l for MTBE). The groundwater analytical results have been compared 
to the Act 2 MSCs for reference purposes only.  The cleanup standards that will be used for the 
groundwater beneath the site have not yet been established. Total xylenes present at levels below 
the MSC and estimated concentrations of toluene and ethylbenzene were also present in the 
sample.  The groundwater samples from monitoring wells IW-07 and DW-07 indicated 
detectable concentrations of MTBE, the remainder of analyzed VOCs were below the reporting 
limits. MTBE was detected at a concentration of 73 µg/l, which is above the MSC for MTBE (20 
µg/l), in the sample collected from IW-07 and 5.1 µg/l in the sample collected from DW-07.  
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Estimated concentrations of benzene were present in both samples and the sample collected from 
DW-07 contained an estimated concentration of total xylenes.  The estimated concentrations are 
due to the laboratory result being above the instrument detection limit, but lower than the 
reporting limit for that compound.  
 
The sample obtained from MW-62 contained concentrations of total iron (13 milligrams per liter; 
mg/l), dissolved iron (11 mg/l), total manganese (0.85 mg/l), and dissolved manganese (0.84 
mg/l). In the sample from IW-07 all of iron (74 mg/l) and manganese (2.9 mg/l) were in 
dissolved metal form, with the dissolved concentrations being slightly higher than the total 
concentrations (74 mg/l for iron and 2.9 mg/l for manganese).  Dissolved iron (9.8 mg/l) 
contributed 89% and dissolved manganese (4.2 mg/l) contributed 98% of total iron and 
manganese in the sample from DW-07.    
 
MW-61, IW-08, DW-08 
 
Benzene (6,100 µg/l) and ethylbenzene (1,100 µg/l) concentrations were found in the 
groundwater sampled from shallow well MW-61 at levels above the MSC.  Toluene and xylenes 
were present in the sample at concentrations below the MSC.  The only detectable and 
quantifiable organic compound at IW/DW-08 cluster location was MTBE (1,100 µg/l) in the 
groundwater sample from monitoring well IW-08.  Benzene was identified at an estimated 
concentration in both samples and xylenes were present at an estimate concentration in the 
sample from DW-08.  
 
The groundwater sample from MW-61 contained total iron (39 mg/l), dissolved iron (30 mg/l), 
total manganese (7.4 mg/l), and dissolved manganese (6.8 mg/l) concentrations. In the sample 
from IW-08 all of iron (38 mg/l) and manganese (5.8 mg/l) were in dissolved metal form with 
the dissolved concentrations being slightly higher than the total concentrations (38 mg/l for iron 
and 5.8 mg/l for manganese). Dissolved iron (1.6 mg/l) contributed 94% of total iron while 
manganese (4.2 mg/l) was all in dissolved form in sample from DW-08.    
 
PH-10, IW-09, DW-09 
 
Benzene (27,000 µg/l) and ethylbenzene (2,200 µg/l) were found in the groundwater sample 
from shallow well PH-10 at concentrations above the MSC. Toluene (700 µg/l) and xylenes 
(3,200 µg/l) were present in the sample at concentrations below the MSC.  Estimated 
concentrations of benzene and MTBE were present in the sample collected from DW-09.  
Benzene (1,100 µg/l) and MTBE (60 µg/l) were present in the sample collected from IW-09 at 
concentrations above the MSC. Toluene, xylenes and an estimated concentration of ethylbenzene 
were also present in this sample.  
 
In well sample PH-10 total iron was 35 mg/l and dissolved iron was 33 mg/l, total manganese 
was 0.39 mg/l and dissolved manganese was 0.36 mg/l.  A similar result was found in the 
groundwater sample from IW-09; total iron was 34 mg/l and dissolved iron was 33 mg/l, while 
manganese (0.82 mg/l) was all in dissolved form. Total metal concentrations of iron (2.8 mg/l) 
and manganese (6.7 mg/l) in the groundwater sample from DW-09 were mainly present in 
dissolved form as 2.4 mg/l of iron and 6.5 mg/l of manganese respectively. 
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MWS-1, IW-10, DW-10 
 
Concentrations of benzene (2,200 µg/l) and ethylbenzene (1,500 µg/l) were found in the 
groundwater sample from shallow well MWS-1 at levels above the MSC.  Toluene and xylenes 
were present in the sample at concentrations below the MSC.  The sample collected from IW-10 
contained the highest concentrations of benzene detected during this sampling event (31,000 
µg/l).  Toluene, ethylbenzene and xylenes were also detected in this sample at concentrations 
below the MSC.  The groundwater from the deep well DW-10 contained detectable 
concentrations of ethylbenzene (14 µg/l), xylenes (11 µg/l), and MTBE (21 µg/l), as well as an 
estimated concentration of benzene (4.2 µg/l).  The result for MTBE was above the MSC for 
MTBE of 20 µg/l.   
 
In well sample MWS-1 total iron was 56 mg/l and dissolved iron was 54 mg/l while manganese 
(1.1 mg/l) was all in dissolved form. Well sample IW-10 contained total iron (31 mg/l), dissolved 
iron (30 mg/l), total manganese (0.61 mg/l), and dissolved manganese (0.57 mg/l). The sample 
from deep well DW-10 contained concentrations of total iron (33 mg/l), dissolved iron (29 mg/l), 
total manganese (3.7 mg/l), and dissolved manganese (3.5 mg/l).  
 
PH-22, IW-11, DW-11 
 
Concentrations of benzene (760 µg/l) were found in the groundwater sample from shallow well 
PH-22 at levels above the MSC.  Toluene, ethylbenzene, and xylenes were present in the sample 
at concentrations below the MSC. The groundwater sample from intermediate well IW-11 
contained concentrations of benzene (23,000 µg/l) at levels above the MSC.  Toluene, 
ethylbenzene, xylenes and an estimated concentration of MTBE were also present in this sample 
at levels below the MSC. The groundwater sample from DW-11 contained the following 
compounds at concentrations above the MSC: benzene (710 µg/l) and MTBE (29 µg/l).  
Toluene, ethylbenzene, and xylenes were present in the sample at concentrations below the 
MSC. 
 
In well sample PH-22 total iron concentrations were 13 mg/l and dissolved iron was 12 mg/l, 
while manganese (0.16 mg/l) was all in dissolved form. The total iron concentration of the 
groundwater sample from IW-11 was 35 mg/l, the dissolved iron was 34 mg/l, total manganese 
2.0 mg/l, and dissolved manganese was 1.9 mg/l. In the groundwater sampled from DW-11 all 
iron (49 mg/l) and manganese (1.4 mg/l) were in dissolved metal form, with the total iron 
concentrations being slightly less (48 mg/l). 
 
IW-12, DW-12 
 
Benzene (17,000 µg/l) and MTBE (200 µg/l) were detected in the sample from IW-12 at 
concentrations above the MSC.  Toluene, ethylbenzene, and xylenes were present in the sample 
at concentrations below the MSC. Benzene (220 µg/l) was present in the sample collected from 
DW12 at a concentration above the MSC. Toluene, ethylbenzene, xylenes and an estimated 
concentration of MTBE were also present in this sample at levels below the MSC.  Shallow well 
RW-3 was not sampled due to the presence of LNAPL in the well.  
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The total iron concentration of the groundwater sample from IW-12 was 4.6 mg/l, the dissolved 
iron was 3.0 mg/l, total manganese 0.84 mg/l, and dissolved manganese was 0.79 mg/l. In the 
sample from DW-12 all of iron (23 mg/l) and manganese (1.7 mg/l) were in dissolved metal 
form. 
 
IW-13, DW-13 
 
The only VOC at a concentration above MSC at this location was benzene (81 µg/l) in the 
sample collected from IW-13. MTBE (9.5 µg/l) and an estimated concentration of toluene were 
also present in this sample.  The original and duplicate sample collected from DW-13 contained 
estimated concentrations of benzene, ethylbenzene, and MTBE. Shallow well MW-11 was not 
sampled due to the presence of LNAPL in the well. 
 
The groundwater sample from well IW-13 contained concentrations of total iron (1.2 mg/l), 
dissolved iron (1.1 mg/l), total manganese (6.8 mg/l), and dissolved manganese (6.7 mg/l). The 
sample from deep well DW-13 contained concentrations of total iron (2.1 mg/l), dissolved iron 
(1.8 mg/l), total manganese (1.0 mg/l), and dissolved manganese (0.96 mg/l). The duplicate 
sample of DW-13 had similar results.  
 
Summary of Groundwater Sampling Results 
 
Benzene is the main component of the groundwater contamination detected in the vicinity of the 
Site in all three of the sampled zones.  While not as prevalent, ethylbenzene and MTBE were 
detected at concentrations above the MSC in several of the wells.  Ethylbenzene was only 
present at levels above the MSC in the samples collected from the shallow monitoring wells.  
 
Within the shallow zone benzene was detected at quantifiable concentrations in seven of the 
thirteen groundwater sample locations.  Detected benzene concentrations ranged from 380 µg/l at 
CSX-07 to 27,000 µg/l at PH-10.  High concentrations are present in the central portion of the 
Steen property extending to the northwestern portion of the PHA property and elevated 
concentrations of benzene are also present in the central portion of the CSX property.  A map 
showing the concentrations of benzene in shallow groundwater is presented as Figure 6.  Note 
that as in previous sampling events, the wells containing LNAPL were not sampled, therefore 
groundwater benzene concentrations were not determined in areas where LNAPL is present on 
the groundwater surface.   
 
MTBE was present at a concentration above the MSC in one of the shallow wells, MW-62 at a 
concentration of 94 µg/l.  Ethylbenzene was present at a concentration above the MSC in 
samples collected from three groundwater wells, MWS-1 (1,500µg/l), MW-61 (1,100µg/l) and 
PH-10 (2,200µg/l).  
 
In the intermediate zone wells, benzene and MTBE were the only compounds present at 
concentrations above the MSC.  Quantifiable concentrations of benzene were present in seven of 
the eleven sampling locations.  Quantifiable benzene concentrations ranged from 44 µg/l at IW-
05 to 31,000 µg/l at IW-10.  A map showing the concentrations of benzene in intermediate 
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groundwater zone is presented as Figure 7.  MTBE was detected at concentrations above the 
MSC in six of the eleven sampling locations.  Quantifiable MTBE concentrations ranged from 
42 µg/l at IW-05 to 1,100 µg/l at IW-08.  The highest concentration of MTBE detected during 
this sampling event in all zones was present in the sample collected from IW-08.   
 
In the deep zone wells, benzene and MTBE were the only compounds present at concentrations 
above the MSC.  Concentrations of benzene were present at concentrations above the MSC in 
four of the thirteen sampling locations.  Quantifiable benzene concentrations ranged from 34 µg/l 
at DW-02 to 9,100 µg/l at DW-03.  A map showing the concentrations of benzene in deep 
groundwater zone is presented as Figure 8.  MTBE was detected at concentrations above the 
MSC in five of the thirteen sampling locations.  Quantifiable MTBE concentrations ranged from 
21 µg/l at DW-10 to 260 µg/l at DW-01. 
 
A majority of the iron and manganese in the groundwater samples was found to be in dissolved 
form, with some exceptions for iron in two wells (MW-15S and PH-5). Total iron in the 
groundwater samples ranged from 0.23 mg/l to 26 mg/l and dissolved iron ranged from non-
detect to 24 mg/l.  Total manganese in the groundwater samples ranged from 0.018 mg/l to 1.9 
mg/l and dissolved manganese ranged from 0.0093 mg/l to 1.9 mg/l.   
 
Several wells contained concentrations of non-targeted and non-petroleum related compounds.  
Due to the transient nature of these detections, the results have not been included in the summary 
tables for this site, but are included as part of the laboratory data in Appendix B.  The following 
are the well locations along with the VOC sampling results.  IW-01 had concentrations of 
chloromethane of 10 µg/l, and methylene chloride of 45 µg/l, DW-06 had concentrations of 
tetrachloroethene of 15µg/l, IW-09 had concentrations of chloromethane of 22 µg/l, DW-11 had 
concentrations of trans 1,2-dichloroethene of 27 µg/l, IW-12 had concentrations of acetone of 44 
µg/l, and vinyl chloride of 71 µg/l, DW-12 had concentrations of chloromethane of 5.9 µg/l, 
CSX-MW-07 had concentrations of acetone of 12 µg/l and chloromethane of 11 µg/l, MW-23A 
had concentrations of acetone of 14 µg/l, chloromethane of 14 µg/l, 1,1-dichloroethane of 7.1 
µg/l and 1,1,2-trichloroethane of 11 µg/l, MW-61 had concentrations of chloromethane of 22 
µg/l, and PH-10 had concentrations of chloromethane of 44 µg/l.  
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7.0 CONCLUSIONS 
 
The lithological data collected during the installation of intermediate/deep wells showed that 
none of the PRM clay units identified at site are laterally consistent. This further complements 
indications from previous work at the site that there is communication between the shallow and 
deep aquifers in some areas.  
 
After correlation of data it seems that the Upper Clay Unit is laterally consistent at the Steen 
property. From the western edge of the property the Upper Clay Unit extends south-eastward to 
the PHA property and pinches out east toward the DW-10 location where it is missing. At this 
point insufficient data were available for further correlation of the clay units at the site.   
 
Based upon the groundwater contours created from water level measurements obtained from the 
deep wells, the groundwater flow in the Lower Sand aquifer is generally from the northwest to 
the southeast, with a groundwater depression located on the Steen property.  
 
During the April 2007 sampling event, the highest concentrations of benzene were observed in 
both shallow and intermediate wells at Steen property and northwestern corner of the PHA 
property. Benzene exceeded the PADEP Act 2 Medium Specific Concentrations (MSC) of 5 µg/l 
for a Used Aquifer with Total Dissolved Solids concentration less than 2,500 mg/l in the 
following well samples: IW-02, DW-02, DW-03, IW-05, IW-09, IW-10, IW-11, DW-11, IW-12, 
DW-12, IW-13, CSX-05, CSX-07, MWS-1, MW-61, MW-62, PH-5 and PH-10.  
 
During previous groundwater sampling efforts conducted in 2004 and 2005 MTBE was detected 
at several monitoring wells, including the intermediate/deep locations at western side of the Site. 
During the April 2007 sampling event, MTBE exceeded the MSC of 20 µg/l in the following 
well samples: IW-01, DW-01, DW-04, IW-05, DW-05, IW-07, IW-08, IW-09, DW-10, DW-11, 
IW-12, and MW-62.  The highest concentration of MTBE was detected in the groundwater 
sampled from IW-08, located on the western portion of the Steen property.  Results from the 
2007 groundwater sampling revealed the same tendency of MTBE concentrations increasing 
with depth at existing intermediate/deep wells and in new installed wells. Other petroleum-
related compounds were also detected in the deep aquifer, hydraulically upgradient from the 
former DSCP plume. These compounds include benzene, toluene, ethylbenzene and xylenes.   
 
A further discussion of groundwater flow, contamination, and fate and transport analysis will be 
discussed in the DSCP Remedial Investigation Report to be submitted at a later date.     
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Table 1
Former Defense Supply Center Philadelphia

Intermediate and Deep Well Survey Information

Elevations (Feet above sea level) Coordinates (US Survey Feet)
Well ID Ground Inner Protective Northing Easting
DW-07 20.22 19.88 20.25 222329.87 2686045.00
DW-08 21.50 21.27 21.59 222073.54 2686003.58
DW-09 21.45 21.11 21.50 222017.44 2686195.30
DW-10 23.20 22.99 23.36 221934.52 2686451.79
DW-11 22.51 22.35 22.69 221642.87 2686414.83
DW-12 21.72 21.60 21.84 222109.92 2687134.91
DW-13 19.58 19.19 19.67 222417.26 2688518.08
IW-07 20.27 19.91 20.30 222337.56 2686042.59
IW-08 21.54 21.44 21.64 222070.24 2686009.79
IW-09 21.48 21.16 21.56 222018.19 2686190.37
IW-13 19.51 19.25 19.60 222411.99 2688516.71
IW-10 23.06 22.78 23.16 221924.54 2686456.42
IW-11 22.57 22.18 22.55 221650.02 2686416.41
IW-12 21.72 21.62 21.89 222110.41 2687130.65

NOTES:
Survey performed on April 4, 2007 by James M. Stewart, Inc. of Philadelphia, Pennsylvania.
Horizontal Datum: 
Vertical Datum:
Monuments Used:

Vertical= NGS N 276 (Elevation: 15.17')
Horizontal= NGS CORS (RED1, DNRC, SHK1)   
NAVD 88 
Pennsylvania State Plane Coordinates   NAD 83 - South Zone



Table 2
Groundwater Elevation Data

Defense Supply Center Philadelphia
April 2007

     

Well ID

REFERENCED 
ELEVATION 
(FEET ASL)

DEPTH TO 
LNAPL 
(FEET)

DEPTH TO 
WATER 
(FEET)

LNAPL THICKNESS 
(FEET)

LNAPL 
ELEVATION 
(FEET ASL)

LNAPL 
SPECIFIC 
GRAVITY

CORRECTED 
GROUNDWATER 

ELEVATION (FEET ASL)
CSX-MW1 50.30 41.96 8.34
CSX-MW2 45.66 44.62 1.04

CSX-MW3A 46.44 45.05 1.39
CSX-MW4 46.10 45.10 1.00
CSX-MW5 48.72 47.05 1.67
CSX-MW6 44.87 NM NM NM
CSX-MW7 46.13 45.47 0.66
CSX-MW8 45.96 45.03 0.93
CSX-MW9 50.10 48.76 1.34

MW-1 21.81 19.97 1.84
MW-1A 22.08 20.07 2.01
MW-2 20.83 19.44 19.71 0.27 1.39 0.763 1.33

MW-2B 21.34 18.86 2.48
MW-3A 20.95 19.34 20.31 0.97 1.61 0.770 1.39
MW-4A 22.21 20.88 21.19 0.31 1.33 0.760 1.26
MW-5 17.60 16.09 16.28 0.19 1.51 0.774 1.47
MW-6 20.17 18.26 20.46 2.20 1.91 0.765 1.39
MW-7 18.48 16.71 1.77
MW-9 19.07 15.37 15.63 0.26 3.70 0.779 3.64
MW-10 15.51 12.66 12.67 0.01 2.85 0.760 2.85
MW-11 16.21 14.15 14.72 0.57 2.06 0.780 1.93
MW-12 18.53 16.12 2.41
MW-13 19.37 16.98 2.39
MW-14 17.67 15.97 16.29 0.32 1.70 0.770 1.63
MW-15 22.58 21.01 21.20 0.19 1.57 0.779 1.53
MW-16 19.37 6.26 13.11
MW-17 21.92 19.55 2.37
MW-19 22.13 18.25 3.88
MW-20 24.67 20.27 4.40

MW-20D 24.81 23.32 1.49
MW-21A 21.21 18.02 3.19
MW-23A 21.87 20.35 1.52
MW-24 19.96 18.12 1.84

MW-27A 24.05 22.02 2.03
MW-28 18.81 17.28 18.25 0.97 1.53 0.760 1.30
MW-29 19.01 17.60 17.92 0.32 1.41 0.760 1.33
MW-30 19.64 18.08 18.71 0.63 1.56 0.765 1.41
MW-31 18.50 16.35 2.15
MW-32 19.28 17.10 17.20 0.10 2.18 0.775 2.16
MW-34 16.81 14.08 14.15 0.07 2.73 0.780 2.71

MW-35A 17.14 15.59 15.82 0.23 1.55 0.760 1.49
MW-36 19.24 17.45 17.79 0.34 1.79 0.760 1.71

MW-44A 20.61 18.44 2.17
MW-45A 23.56 19.43 4.13
MW-53 18.02 15.46 2.56
MW-54 18.96 16.49 2.47
MW-59 15.80 13.29 13.61 0.32 2.51 0.770 2.44
RW-1A 17.83 16.54 17.03 0.49 1.29 0.775 1.18
RW-2 19.11 17.75 18.44 0.69 1.36 0.760 1.19
RW-3 18.35 17.06 17.78 0.72 1.29 0.760 1.12
RW-4 17.51 16.09 16.23 0.14 1.42 0.770 1.39
RW-5 17.01 15.78 15.79 0.01 1.23 0.750 1.23
RW-6 16.64 15.26 15.81 0.55 1.38 0.780 1.26
RW-7 16.97 15.71 1.26
RW-8 17.30 15.67 15.69 0.02 1.63 0.780 1.63
RW-9 17.00 15.01 16.22 1.21 1.99 0.780 1.72
RW-10 16.74 14.98 15.15 0.17 1.76 0.780 1.72
RW-11 19.28 17.62 17.81 0.19 1.66 0.780 1.62
MW-33 17.49 16.15 17.38 1.23 1.34 0.760 1.04
MW-48 13.83 12.03 1.80
MW-49 16.14 14.52 1.62
MW-50 15.68 14.17 1.51

NOTES:
NM - Not Measured ASL - Above Sea Level



Table 2
Groundwater Elevation Data

Defense Supply Center Philadelphia
April 2007

     

Well ID

REFERENCED 
ELEVATION 
(FEET ASL)

DEPTH TO 
LNAPL 
(FEET)

DEPTH TO 
WATER 
(FEET)

LNAPL THICKNESS 
(FEET)

LNAPL 
ELEVATION 
(FEET ASL)

LNAPL 
SPECIFIC 
GRAVITY

CORRECTED 
GROUNDWATER 

ELEVATION (FEET ASL)
PH-1 22.39 21.26 21.36 0.10 1.13 0.760 1.11
PH-2 20.30 19.08 19.09 0.01 1.22 0.760 1.22
PH-3 21.23 19.41 19.99 0.58 1.82 0.760 1.68
PH-4 17.27 15.53 1.74
PH-5 14.03 12.69 1.34
PH-6 21.03 19.34 1.69
PH-7 13.51 10.56 2.95
PH-8 15.02 12.99 2.03

PH-13 17.42 16.19 16.23 0.04 1.23 0.760 1.22
PH-14 18.21 16.86 17.11 0.25 1.35 0.760 1.29
PH-16 17.56 16.05 16.34 0.29 1.51 0.760 1.44
PH-17 18.25 15.58 16.13 0.55 2.67 0.760 2.54
PH-18 19.47 18.04 1.43
PH-19 20.15 18.49 19.64 1.15 1.66 0.760 1.38
PH-20 20.59 19.06 20.32 1.26 1.53 0.760 1.23
PH-21 23.95 22.72 1.23
PH-22 22.14 21.05 1.09
PH-23 19.03 17.49 1.54
PH-24 18.10 16.48 1.62

MWS-1 23.01 21.92 1.09
MWS-2A 17.75 16.05 16.16 0.11 1.70 0.760 1.67
MWS-3 12.85 11.28 1.57
MWS-4 19.79  17.93 1.86
MWS-5 14.19 11.82 2.37
MWS-10 14.98 12.61 2.37
MWS-11 14.64 13.07 1.57
MWS-13 21.74 20.38 1.36
MWS-14 18.82 13.93 4.89
MWS-15 16.83 15.16 1.67
MWS-18 16.26 14.81 1.45
MW-37 21.61 12.45 9.16
MW-38 25.24 24.10 1.14
MW-39 14.33 12.41 12.59 0.18 1.92 0.760 1.88
MW-40 14.16 12.61 1.55
MW-41 15.53 13.93 1.60
MW-42 20.01 18.81 1.20
MW-43 21.95 20.92 1.03
MW-46 18.28 16.57 1.71
MW-47 18.23 16.67 1.56
MW-51 15.78 14.27 1.51
MW-52 16.69 15.13 1.56
MW-55 23.22 22.02 1.20
MW-56 19.28 17.57 1.71
MW-57 18.60  16.74 1.86
MW-58 21.59 20.12 1.47
MW-60 15.38 13.65 1.73
RW-A 18.94 17.81 18.31 0.50 1.13 0.760 1.01
RW-B 20.52 19.09 19.51 0.42 1.43 0.760 1.33
RW-C 20.73 19.20 20.40 1.20 1.53 0.760 1.24

RW-CA 19.53 18.24 18.28 0.04 1.29 0.760 1.28
RW-D 18.84 17.71 1.13
RW-E 16.83 15.55 16.12 0.57 1.28 0.760 1.14
RW-F 16.81 14.80 2.01
RW-G 16.00 14.92 14.93 0.01 1.08 0.760 1.08
RW-H 18.02 16.64 1.38
RW-I 17.39 16.39 16.40 0.01 1.00 0.760 1.00

RW-M 15.81  13.98 1.83
RW-N 14.48 12.61 1.87
RW-O 16.41 14.95 1.46
RW-P 15.13 13.62 1.51
RW-Q 14.67 12.93 1.74
RW-S 15.96 14.18 1.78
RW-T 17.88 16.66 16.75 0.09 1.22 0.760 1.20
RW-U 18.20 16.66 17.16 0.50 1.54 0.760 1.42
RW-V 18.72 17.49 17.52 0.03 1.23 0.760 1.22
RW-W 22.25 19.91 2.34

NOTES:
NM - Not Measured ASL - Above Sea Level



Table 2
Groundwater Elevation Data

Defense Supply Center Philadelphia
April 2007

Well ID

REFERENCED 
ELEVATION 
(FEET ASL)

DEPTH TO 
LNAPL 
(FEET)

DEPTH TO 
WATER 
(FEET)

LNAPL THICKNESS 
(FEET)

LNAPL 
ELEVATION 
(FEET ASL)

LNAPL 
SPECIFIC 
GRAVITY

CORRECTED 
GROUNDWATER 

ELEVATION (FEET ASL)
PZ-4 21.05 19.40 19.45 0.05 1.65 0.760 1.64
PZ-6 20.56 19.27 19.28 0.01 1.29 0.760 1.29

PH-10 20.80 20.27 0.53
PH-11 20.63 20.86 20.88 0.02 -0.23 0.760 -0.23
PH-12 20.48  19.33 1.15

MW-61 20.74  19.17 1.57
MW-62 19.59 18.07 1.52
MW-63 20.65 12.46 8.19
MW-64 21.79 22.06 -0.27
DW01 21.95 20.70 1.25
DW02 17.18 16.73 0.45
DW03 12.26 11.89 0.37
DW04 42.59 41.56 1.03
DW05 48.61 47.31 1.30
DW06 21.67 20.44 1.23
DW07 19.88 18.07 1.81
DW08 21.27 20.34 0.93
DW09 21.11 21.00 0.11
DW10 22.99 21.91 1.08
DW11 22.35 21.40 0.95
DW12 21.60 21.31 0.29
DW13 19.19 17.72 1.47
IW01 21.71 20.23 1.48
IW02 17.08 15.42 1.66
IW03 12.19 10.82 1.37
IW05 48.62 47.19 1.43
IW07 19.91 18.91 1.00
IW08 21.44 20.70 0.74
IW09 21.16 21.06 0.10
IW10 22.78 21.70 1.08
IW11 22.18 21.17 1.01
IW12 21.62 20.37 1.25
IW13 19.25 17.80 1.45

 
NOTES:
NM - Not Measured
ASL - Above Sea Level



Table 3
Groundwater Water Quality Results
Defense Supply Center Philadelphia

April 2007
     

WELL ID p.H. Conductivity Turbidity DO Temperature ORP
(SU) (mS/cm) (NTU) (mg/l) (◦C) (mV)

CSX-MW5 6.90 1.620 18.4 0.00 16.40 -232
CSX-MW7 6.80 1.670 42.1 1.38 16.70 -261

DW01 6.23 0.721 0.3 0.00 17.30 -113
DW02 6.34 0.522 94.5 0.00 16.80 -72
DW03 6.75 0.644 29.9 0.00 15.90 -126
DW04 6.39 0.714 17.9 0.00 17.30 -199
DW05 6.05 0.672 5.7 0.00 17.50 -216
DW06 6.12 0.793 18.9 0.00 17.80 55
DW07 6.14 0.847 60.5 0.00 15.70 -25
DW08 6.06 0.803 61.3 0.00 15.70 30
DW09 6.06 0.737 56.9 0.00 16.60 21
DW10 6.52 0.766 0.0 0.00 16.40 -113
DW11 7.15 0.785 36.2 0.00 16.40 -195
DW12 7.25 0.587 95.9 0.00 18.50 -214
DW13 7.21 0.765 2.3 0.00 18.70 -162
IW01 6.91 0.840 9.4 0.00 18.00 -177
IW02 7.67 0.599 26.1 0.00 16.80 -205
IW03 5.76 0.419 60.5 0.00 16.50 138
IW05 6.59 0.841 5.6 0.00 16.80 -247
IW07 6.48 1.340 0.0 0.00 15.10 -132
IW08 6.57 1.290 0.0 0.00 15.90 -120
IW09 6.83 0.767 0.0 0.00 16.90 -148
IW10 7.07 0.575 0.0 0.00 17.00 -213
IW11 7.07 0.576 141.0 0.00 16.60 -188
IW12 8.75 1.730 58.3 0.00 19.30 -453
IW13 6.58 0.852 0.0 0.00 18.40 -38

MW-20 6.76 1.980 28.0 0.00 18.80 -28
MW-20D 6.03 0.635 4.7 0.00 18.50 -65
MW-23A 6.89 0.487 246.0 0.00 20.50 -175
MW-2B 6.60 0.911 54.0 0.00 18.50 -136
MW-61 6.54 0.788 8.9 0.00 17.60 -137
MW-62 6.49 0.526 0.0 0.00 15.50 -100
MWS-1 6.52 0.526 0.5 0.00 16.10 -153

MWS-15 6.44 0.133 51.9 3.96 12.80 90
PH-5 5.86 0.370 6.8 3.08 15.20 180

PH-10 6.63 0.539 153.0 0.00 16.40 -156
PH-22 6.55 0.255 20.9 0.00 15.70 -117

NOTES:
mV - millivolts  mg/l - milligrams per liter
mS/cm - millisiemens per centimeter DO - Dissolved Oxygen
NTU - nephelometric turbidity units ORP - Oxidation/Reduction Potential
SU - Standard Units ◦C - Degrees Celsius



Table 4
Groundwater Volatile Organic Compound Analytical Results

Defense Supply Center Philadelphia
April 2007     

WELL ID Benzene Toluene Ethylbenzene Xylenes MTBE
IW01 0.92 J 1.7 J 2.7 J 23 88
DW01 ND ND ND ND 260
IW02 260 13 9.8 81.1 0.82 J
DW02 34 ND ND ND 0.58 J
IW03 ND ND ND ND ND
*IW03 ND ND ND ND ND
DW03 9,100 ND ND ND ND
DW04 ND ND ND ND 24
IW05 44 ND ND ND 42
DW05 ND ND ND ND 160
DW06 ND ND ND ND 0.76 J
IW07 1.1 J ND ND ND 73
DW07 0.91 J ND ND 2.8 J 5.1
IW08 1.2 J ND ND ND 1,100
DW08 1.6 J ND ND 0.85 J 1.0 J
IW09 1,100 22 4.0 J 41 60
DW09 0.63 J ND ND ND 0.9 J
IW10 31,000 150 58 220 ND
DW10 4.2 J ND 14 11 21
IW11 23,000 220 200 1,200 2.1 J
DW11 710 66 84 110 29
IW12 17,000 390 J 640 1,240 200
DW12 220 38 28 79 2.1 J
IW13 81 1.5 J ND ND 9.5
DW13 0.7 J ND 1.4 J ND 0.62 J
*DW13 0.68 J ND 1.1 J ND 0.64 J
CSX-05 2,400 ND ND ND ND
CSX-07 380 9.3 12 21 ND
MWS-1 2,200 270 1,500 2,500 ND
MW-2B ND ND ND ND 0.69 J
MWS-15 ND ND ND ND ND
MW-20 0.08 J 0.04 J 0.03 J ND 0.24 J

MW-20D 3.3 J ND ND ND 11
MW23A ND 2.6 J 14 18 1.5 J
MW-61 6,100 230 1,100 1,400 ND
MW-62 570 0.83 J 2.0 J 7.9 94

PH-5 ND ND ND ND ND
PH-10 27,000 700 2,200 3,200 ND
PH-22 760 61 260 340 ND
MSC 5 1,000 700 10,000 20

NOTES:
All results are in µg/L MSC - Median Specific Concentration
Asterisk (*) denotes duplicate sample MTBE - Methyl Tertiary Butyl Ether
J values indicate estimated concentrations. ND - Not Detected
Bold values indicate concentrations above MSC.



Table 5
Groundwater Inorganic Compound Analytical Results

Defense Supply Center Philadelphia

    

WELL ID Dissolved Iron
Dissolved 

Manganese Total Iron Total Manganese
IW01 25 4.5 26 4.6
DW01 10 6.9 11 7.0
IW02 19 0.93 21 1.1
DW02 7.5 1.2 9.9 1.3
IW03 0.13 0.24 0.22 0.23
*IW03 0.12 0.24 0.20 0.24
DW03 18 0.96 18 0.96
DW04 32 7.1 33 7.4
IW05 3.3 3.6 3.4 3.6
DW05 6.3 7.5 6.0 7.5
DW06 0.069 3.1 4.4 3.1
IW07 74 2.9 73 2.8
DW07 9.8 4.2 11 4.3
IW08 38 5.8 37 5.7
DW08 1.6 5.4 1.7 5.4
IW09 33 0.82 34 0.82
DW09 2.4 6.5 2.8 6.7
IW10 30 0.57 31 0.61
DW10 29 3.5 33 3.7
IW11 34 1.9 35 2.0
DW11 49 1.4 48 1.4
IW12 3.0 0.79 4.6 0.84
DW12 23 1.7 23 1.7
IW13 1.1 6.7 1.2 6.8
DW13 1.8 0.96 2.1 1.0
*DW13 1.9 0.96 1.9 0.95
CSX-05 24 0.43 26 0.46
CSX-07 9.8 0.56 12 0.56
MWS-1 54 1.1 56 1.1
MW-2B 11 0.81 19 0.93
MW-15S 0.027 J 0.0093 1.2 0.018
MW-20 0.66 0.79 1.1 0.81

MW-20D 40 6.5 40 6.4
MW-23A 21 1.8 35 1.9
MW-61 30 6.8 39 7.4
MW-62 11 0.84 13 0.85

PH-5 0.011 J 0.015 0.23 0.060
PH-10 33 0.36 35 0.39
PH-22 12 0.16 13 0.16
SMCL 0.30 0.05 NA NA

NOTES:
All results are in mg/l - parts per million
* denotes duplicate sample
Bold values indicate concentrations above SMCLs. 
SMCL - Secondary Maximum Contaminant Level
NA - Not Applicable (SMCLs are for dissolved concentrations only)

April 2007
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APPENDIX A 
SOIL BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
LABORATORY DATA PACKAGES 
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