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EXECUTIVE SUMMARY

The Defense Personnel;Support Center (DPSC) is scheduled to close in 1999 under

the 1993 Base Realignment and-Closure (BRAC) Act....PPSC is a federal facility which is

operated by the Defense Logistics Agency (DLA) and~is~located on 86 acres in southeastern

Philadelphia, Pennsylvania, see Figure ES-l. The area in which DPSC is located consists of

a mix of commercial, industrial, and residential properties, see Figure E8-2. A refinery,

formerly owned and operated by Atlantic Richfield Com~any (ARCO), and now owned and

operated by Sun Company, Inc.'.(Sun), is located apprmcirnately 500 feet to the west ofDPSC

and separated from DPSC by 26th Street and CSX railroad property.

Malcolm Pimie was tasked by the United States Anny Corps ofEngineers (USACE),
·· .. ,t·

Baltimore District to conduct a study of a light non-aqueous phase liquid (NAPL) plume,

cumposed of petroleum, located on the top of the groundwater. This study is being

performed under Army Corps Indefinite Delivery Contract No. DACA31-94-D-0017,

Delivery Orders DO-0057 and DO-0079, with modifications. The findings of this study,

which were based on existing information and data gathered through additionalfield and

laboratory inve~igatipns, are summarized below iil the form of answers to she specific

questions. .. .

" In aceord~ce with the review process utilized by the Technical Oversight Committee
, ' ,

which was established under.the Consent .Order and Agreement dated September 24, 1996,
",I:. . •

. t: . ': . '

and si~ed byf..pP~C; SUrl,:'an<i·the Pe~sylvania:;l2>epartmenfofEnvironme~ta1 Protection

(PADEP),l,StUE~eviewed·the draft version ofthis r~p·ort. In preparjngthis final document, the

'comments;,ancieconoerns .e~pressed:by'Su'n have been'r~ewed ,~d consi,~.ered."

'I. How much NAPL is·berieathDPSC property? .-

The NAPL'plume is'present-i)}, the southern portion ofDPSqbeneath~pp'roximately

42 ofthe 86.acres ofthe DPSG propetty.·.The volum~·-·bfNAPL.o.n the.:W~tertable:beneath

DPSC is':eStmfated.to·range from 690,000 to 920~OOO:galI6ris:: In addition 'to thisNAPL, up:

to 350,000 gallons o£residualNAPLis presentin:soils'abovethe NAPLplume.: ~ese NN>L

£S·1

......... J

f."
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volume estimates are based on the results ofsupplemental laboratory testing (specific gravity,

oil surficial tension, and oil-water interfacial tension), which were conducted to reduce the

uncertainty associated with previous NAPL volume estimates.

The distribution ofNAPL beneath DPSe documented during the course ofthis study

(April through November 1996) is generally consistent with historical information from

previous studies. One exception is the presence of a thin (0.32 foot) NAPL layer in

monitoring well MW-12, along the east-central border ofDPSe where NAPL in the well had

not been documented previously. However, the NAPL layer measured in monitoring well

MW-12 during this study is consistent with the observation of petroleum sheens on soil

samples from the borehole for this well in 1994. The NAPL apparently accumulated in the

well over time, and the appearance ofNAPL in the well during this study does not necessarily

indicate an extension or migration ofthe NAPL plume beneath DPSe.

During the synoptic fluid-level measurements conducted in November 1996, a

0.02 foot thick layer ofNAPL was present in the westernmost monitoring well (SMW-4) on

the Southeast Philadelphia Transportation Authority (SEPTA) property, located to the east

ofDPSe. Prior to this, petroleum odors and petroleum sheens had been noted in this well.

No analytical data are available for this NAPL to allow for a comparison with the NAPL

beneath DPse. It is not known if this NAPL is related to the NAPL beneath DPse.

2. Is there NAPL still migrating onto DPSC property?

Synoptic fluid-level measurements conducted in monitoring wells on and offofDPSe

show that measurable NAPL is not currently migrating from an upgradient, off-site source.

The NAPL plume on the AReO/Sun Refinery property and the NAPL plume beneath DPSe

are, however, connected by a continuous area of residual NAPL contamination, as shown in

Figure ES-3. The presence ofthis residual NAPL, coupled with the historical southeastward

groundwater flow direction, indicate that a former NAPL pathway was from the AReO/Sun

Refinery property, through the esx property, and onto DPSe.

The present and former NAPL migration pathways were evaluated by investigating

the groundwater flow regime in conjunction with the distribution of NAPL and residual

NAPL in monitoring wells and soil borings in the study area. Based on historical and regional

E8·2



,--..

groundwater flow information, the general, unaltered direction of groundwater flow in the

vicinity of DPSC is to the south-southeast. This flow pattern has been affected by

groundwater withdrawals and the presence ofsewers. Current groundwater flow patterns are

affected by the operation of NAPL recovery systems, along the eastern boundary

(26th Street) ofthe ARCO/Sun Refinery property. The newest system, which was activated

in January 1996, was installed pursuant to a PADEP Consent Order and Agreement signed

by Sun in 1993 to recover NAPL at the ARCO/Sun Refinery property and limit the off-site

migration ofNAPL. Because local groundwater flow directions have recently been affected

by the operation of remediation systems and may have varied in the last 30 years due to

changes in groundwater withdrawals, the current groundwater flow regime is not equivalent

to the groundwater flow conditions present during the release and migration of NAPL

through the study area.

Groundwater flow patterns and the migration ofNAPL in the study area have been

affected by the presence of sewers at or below the water table. The construction of the

26th Street sewer in the mid-1960s, and the subsequent installation ofthe initial 26th Street

NAPL recovery wells by the refinery shortly thereafter (1967) (Sun, 1997), has affected

groundwater flow patterns along the sewer's north-south route. During the construction of

this sewer, petroleum product was encountered in tunnel shafts and boreholes along its entire

length within the study area. Soil borings and monitoring wells drilled along the Pollock

Street/Packer Avenue sewer show that, under some groundwater regimes, the sewer impedes

the migration ofNAPL on the water table. Because the sewer extends several feet below the

water taole, NAPL which is on the water table is "dammed" and is thicker on the northern

side of the sewer and diminished or absent on the southern side of the sewer.

3. Is the NAPL moving through and ofT of DPSC property?

Off-site subsurface investigations show that NAPL extends to the south ofDPSC.

Based on existing groundwater flow patterns, NAPL has migrated, and continues to migrate,

from beneath DPSC to the south. Soil borings and monitoring wells drilled at or adjacent to

Passyunk Homes encountered NAPL in the western portion of this residential area. The

existing groundwater flow patterns indicate that some of this NAPL has migrated from

ES-3



beneath DPSC. NAPL migration has also been affected by the geology of the study area.

DPSC is located in the Coastal Plain Physiographic Province and is underlain by

unconsolidated Pleistocene and Cretaceous sediments which overlie crystalline bedrock. The

site is characterized by varying thicknesses of fill which overlie a silt unit which is up to

approximately 15 feet thick. The silt unit is underlain by undifferentiated sand and gravel in

which the water table is present. The water table is present at approximately 15 to 20 feet

below ground surface. The majority ofNAPL is present within the sand and gravel unit, on

top ofthe water table; however, the upper silt unit intersects the water table and NAPL layer

in the southeastern portion ofDPSC. This southeastward dipping upper silt layer has limited

the migration ofNAPL to the east ofDPSC.

The intersection ofthe Pollock Street/Packer Avenue sewer with the water table has

likely promoted migration ofNAPL in directions which are cross-gradient and upgradient of

the ambient groundwater gradient. Information on historic water levels indicate that the

water table is at times below the bottom of the sewer and therefore under these conditions

the sewer would not affect the southward migration ofNAPL. The backfilled bedding around

the Pollock Street/Packer Avenue sewer does not appear to be a major migration pathway

for NAPL in this area.

4. What is the composition of the NAPL beneath DPSC?

Through the implementation of a Multi-Tiered Analytical Sequence, the laboratory

has conclusively identified the NAPL present on top of the groundwater as a light refinery

naphtha (characteristic ofIet Petroleum-4, JP-4). Based on the presence of relatively small

amounts of organic lead and isooctane in some NAPL samples, a maximum of 10 percent

gasoline may be present in the NAPL.

Soil, NAPL, and groundwater samples were collected on and adjacent to the DPSC

facility from October 1995 through October 1996. Samples were analyzed in accordance

with the USACE-approved Multi-Tiered Analytical Sequence to characterize the nature of

the material present. The Friedman & Bruya, Inc. laboratory, located in Seattle, Washington,

perfonned the Multi-Tiered Analytical Sequence. This laboratory was selected by the

ES-4
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USACE Baltimore District and Malcolm Pirnie chemists based on the recognized expertise

ofFriedman & Bruya, Inc. in petroleum analyses and identification.

According to Dr. James Bruya, the NAPL is composed ofa minimum of90 percent

light refinery naphtha (characteristic ofJP-4). The NAPL is not a mixture ofgasoline and

diesel, as had been reported previously. The NAPL is not a fuel oil, diesel, or boiler fuel and

its composition is not indicative ofmotor oil, lubricating oil, or a solvent. The presence of

detectable levels of isooctane and organic lead compounds indicate that the NAPL plume

contains a maximum of 10 percent gasoline. NAPL samples with the highest concentrations

of organic lead do not correspond with the former locations of leaded gasoline storage at

DPSC, which suggests that the gasoline was distributed by the naphtha.

Dr. James Bruya has also concluded that degraded and undegraded naphtha are

present as a residual phase in soil samples from near the water table in the area of the NAPL

plume beneath DPSC.

5. How much, if any, of the NAPL originated from DPSC activities?

Based on the characterization of the NAPL as light refinery naphtha (characteristic

of JP-4), and the lack of bulk storage or significant usage of such products on DPSC, a

conclusion from these studies is that the source ofthe NAPL is not DPSC. Investigations of

areas on DPSC which had the highest potential to have released petroleum constituents

indicate that these areas are not significant contributors to the NAPL plume.

To date, the most likely areas of potential petroleum releases on DPSC have been

investigated during the Phase I and Phase II Expanded Site Investigations (ESls) conducted

as part ofBRAC activities and previous investigations conducted since 1987. Based on

analytical results of soil and groundwater samples collected during the Phase II ESI,

petroleum products including gasoline, fuel oil, and waste oil are present in isolated areas

separated from, and above, the NAPL plume which is on top of the water table and the

residual NAPL which is above the water table. The results of the ESls (phases I and II),

coupled with these analytical results, indicate that these areas are not significant contributors

to the NAPL plume. As the BRAC process continues, investigations of additional, lower

priority, petroleum storage and handling areas will be conducted. It is important to note that



light refinery naphtha (characteristic of JP-4) has never been stored or handled at these

locations.

6. What is the source of the NAPL?

The general direction ofgroundwater flow and the presence ofhistorical storage of

crude oil, finished products, and refinery intennediates at the ARCa/Sun Refinery, coupled

with the areal distribution ofNAPL and relict NAPL contamination, indicate that the source

ofthe NAPL plume was the ARCa/Sun Refinery property.

This conclusion was based on NAPL composition, fonner NAPL migration pathw.ays,

and potential source areas ofNAPL. Based on the analytical results, the dominant component

(a minimum of 90 percent) of the NAPL beneath DPSC is a light refinery naphtha. The

characteristics of the naphtha match JP-4, a jet fuel. The remaining portion of the NAPL

plume may be leaded gasoline based on the presence oforganic lead and isooctane, which are

common leaded gasoline constituents. Historically, jet fuel, leaded gasoline, crude oil, refinery

intermediates, and other finished petroleum products have been stored in locations on the

ARCO/Sun Refinery property which are hydraulically upgradient of other NAPL plumes in

the eastern portion ofthe ARCa/Sun Refinery South Yard and at DPSC.

Although measurable NAPL is not present in monitoring wells between the NAPL

plume on the ARCa/Sun Refinery property and the NAPL beneath DPSC, these two areas

are connected by a continuous area of residual or relict NAPL contamination, as shown in

Figure ES-3. During the drilling of soil borings at the CSX property, NAPL, petroleum

sheens and staining, and petroleum vapors were detected at or near the water table.

Analytical results of soil samples collected at the CSX property identified the presence of

degraded and undegraded naphtha, which are the dominant components ofthe NAPL beneath

DPSC. In addition, a soil sample collected near the water table in the northern portion ofthe

CSX property contained gasoline, indicating that some portion ofthe gasoline in the NAPL

plume migrated onto DPSC from an off-site source. Based on the general, south­

southeastward direction of groundwater flow, the area ofresidual NAPL beneath the CSX

property is located downgradient from the ARCO/Sun Refinery property and upgradient from

DPSC.

ES-6



Laboratory analyses of NAPL samples collected at DPSe identified a pattern of

relatively undegraded, new NAPL in the western portion ofDPSe and relatively degraded,

old NAPL in the eastern portion ofDPSe. The distribution ofn-alkanes in NAPL and soil

samples, and site-wide differences in the specific gravities ofNAPL samples (Figure ES-4),

indicate that the NAPL plume migrated onto DPSe from the AReO/Sun Refinery property,

an off-site source to the west-northwest ofDPSe.

ES·'
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As noted above, the analyses chosen for this investigation were based on the

assumption that the NAPL plume was a mixture ofgasoline and diesel. This assumption was

based on the storage of these products at the facility. There is no indication that the results

ofthe Fuel Contamination Study (CENAB, 1988), which stated that the NAPL was a mixture

of gasoline and kerosene, were used to direct this investigation. Specifically, the TPH

analysis was performed to assess the diesel and gasoline concentration and the BTEX analysis

was performed to assess the amount ofgasoline present.

The basic premise ofthis investigation was that the NAPL plume was a gasoline/diesel

mix~ therefore, the analyses chosen were meant to confirm this hypothesis. The results of

these investigations indicate that there are components of the plume that are detected by TPH

analysis and that the BTEX compounds are present. These results are not contradictory to

this NAPL study~ however, it is clearly inappropriate to apply the results of standard

analytical procedures to fingerprint a free product sample.

3.1.4.3 Site Characterization for the New Admin.lADP Building (1992)

The purpose of this study (U.S. Army Corps ofEngineers, 1992) was to assess the

extent of contamination in support of construction activities for a proposed

Administration!ADP building. This report also began with the premise that the NAPL plume

was a gasoline/diesel mix. Based on this assumption, TPH and BTEX analyses were

performed. The results of this investigation indicated that there were TPH and BTEX

compounds present. This led to the conclusion to support the NAPL plume being a mix of

gasoline and diesel. As in the previous studies, the results ofthis study do not contradict those

of this NAPL Plume study; but once again, the analytical methods applied during this

investigation cannot be used to fingerprint the free product.

3.1.4.4 Phase I RIlFS Report (1995)

The purpose of the Phase I RIlFS Report (KemronlVersar, 1995) was to assess the

extent and nature of the NAPL plume and assess potential sources. As in the previous

studies, the investigators began with the premise that the NAPL plume was a mix ofgasoline

and diesel. Based on this assumption, 29 soil samples and 25 groundwater samples were
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analyzed for TPH, Gasoline Range Organics (GRO), Diesel Range Organics (DRO), and

Benzene, Toluene, Ethyl Benzene and Xylene (total) (BTEX). Eleven NAPL samples were

also analyzed for GRO, ORO, and BTEX. It should be noted that the TPH analysis (IR Scan)

for the NAPL can not be performed by the laboratory since such analysis was designed for

contaminants in soil or groundwater; this method cannot be performed on free product.

It is important for the reader to have a basic understanding ofthe analyses performed

during the Phase I report, since the results may appear contradictory otherwise. The

following provides a simple discussion of each of the analyses performed and its usefulness.

A detailed discussion ofthe actual laboratory methods are not provided in this section. The

reader is directed to the Quality Control Summary Report (QCSR) for such information.

Total Petroleum Hydrocarbon (TPID: TPH analysis (IR Scan) is used to generate
a curve depicting the petroleum constituents present in a soil or groundwater sample.
From this curve, the analyst determines the concentration of petroleum based
hydrocarbons which are present in the sample. Petroleum hydrocarbons include every
cut from a refinery distillation process from unrefined crude oil, to gasoline, fuel oils,
and asphalt. Under PADEP regulations, this analysis is used during a site
characterization study to assess the extent ofcontamination and establish the need for
remediation. It is not possible to determine the composition of the hydrocarbons
detected using this analysis alone. Typically, the investigator and regulator assume
that if TPH is detected in the soils or groundwater, it is related to the tank or spill
which is being characterized. For the limited purpose of assessing the extent of a
petroleum hydrocarbon spill, this analysis is adequate. In fact, in areas where the
contaminant is known to be a petroleum hydrocarbon, this analysis has no added
benefit. This method cannot be used to analyze a free product petroleum hydrocarbon
sample.

Gasoline Range Organics (GRO): The GRO analysis is a gas chromatography (GC)
method used to determine the amount or concentration of light fraction hydrocarbons
(C2 through ClO, according to the American Petroleum Institute) present in a sample.
These hydrocarbons are indicative ofgasoline, kerosene, and jet fuels. Specifically,
during a GRO analysis a chromatograph (a graphical depiction of a series ofpeaks on
a time line which represents individual carbon chain compounds) is generated. The
area under these peaks is determined and reported as the concentration of GRO. The
actual locations ofthe peaks on the chromatograph is not considered; only the area
under the peaks from C2 through CIO. This analysis is used and recommended by
regulators in conjunction with site history and the Diesel Range Organics (DRO)
analysis for UST closures where gasoline and diesel has been stored. The results aid
in assessing the point of discharge, i.e., the gasoline storage or the diesel storage.
This analysis is useful in a preliminary manner to assess the general characteristic of
a sample. GRO analysis cannot be used on its own to determine the composition of
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a sample. It is inappropriate to use the results of this analysis to fingerprint a free
product sample. This method can only be properly applied if the potential petroleum
products are known to the investigator. Specifically, the method is not a fingerprint
method; using the results for such interpretations is inappropriate and such
interpretations cannot be made with any certainty.

Diesel Range Organics (ORO): The purpose of the analysis is to determine the
amount or concentration ofmedium to heavy fraction hydrocarbons (a nominal ClO
through C28, according to the American Petroleum Institute) present in a sample.
These hydrocarbons are indicative of fuel oil #2, #4, #6, motor oil, and asphalts.
Specifically, during a DRO analysis a chromatograph is generated. The area under
these peaks is determined and reported as the concentration of DRO. The actual
locations of the peaks on the chromatograph is not considered; only the area under
the peaks from CIO through C28. Similarly to GRO, DRO analysis cannot be used
on its own to determine the composition of a sample. Also as noted above, the
application ofDRO results for fingerprinting a free product sample is inappropriate,
such interpretations can not be made with any certainty.

Benzene. Toluene, Ethyl benzene, Total Xylene (BTEX): The BTEX analysis is used
to determine the concentrations ofthe noted compounds. The BTEX compounds are
used during an investigation when there has been known storage ofgasoline at a site.
Each of these compounds are highly volatile and therefore have the ability to move
quickly through the soiVgroundwater matrices. Often the leading edge ofa gasoline
plume can be delineated using the BTEX analysis results. BTEX analysis is always
used to gather supporting information when investigating a site. The absence of
BTEX in a sample does not necessarily indicate the absence ofgasoline. Due to their
high volatility, the BTEX compounds are first to be lost; therefore, a highly degraded
gasoline sample may not contain much, if any, BTEX.

Lead and PCBs: The analysis for lead and PCBs is conducted on samples where
there is a history of leaded gasolines and waste oils, respectively. As with BTEX,
these analyses are used to supplement site history and other analytical methods being
performed during the investigation.

The results ofthe Phase I RI report stated that the NAPL plume was a 2: 1 to 3:1 mix

ofgasoline and diesel. These ratios were based on the relative concentrations ofGRO and

DRO found in the samples during the investigation. The GRO and DRO analytical results in

the Phase I RI report provide limited information as to the general location of the

hydrocarbons in the free product. The interpretation and application ofthe GRO and DRO

concentrations to the fingerprint of the NAPL as presented in the Phase I report was

inappropriate. To provide a fingerprint interpretation based on GRO and DRO analysis is not
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technically possible. As noted above, GRO and DRO analyses are only useful when the

possible petroleum contamination is known to the investigator. Since the results ofprevious

(and subsequent) studies show that· there was no connection between the potential gasoline

and diesel contamination at DPSC, the potential petroleum contamination was not limited to

gasoline and diesel. Therefore, GRO and DRO analysis of the free product provides little

information as to the composition ofthe NAPL and falls short of the approach taken in this

NAPL Plume Study. Specifically, knowing the concentration of GRO and DRO compounds

in a sample is useful, but does not indicate the actual NAPL composition. It is interesting to

note that the laboratory case narrative for one of the samples collected during the Phase I RI

activities stated "that the BTEX analysis appears to be anomalous when compared with the

GRO analysis. Both BTEX and GRO chromatographs show multiple hydrocarbon peaks

which do not confirm with benzene, ethyl benzene, toluene or xylene, although they elute

within the gasoline range." This apparent contradiction is a simple indication that the results

generated were being used to answer a different question than originally planned.

To properly fingerprint a sample the entire chromatograph must be interpreted by an

experienced chemist and compared against standard chromatographs. Each individual peak

and its location on the chromatograph must be considered. The height and shape ofthe peak

is considered to assess the weathering that may have affected the sample. All of this

information is considered and the chemist provides an interpretation ofthe chromatograph.

The apparent inconsistencies between the BTEX and GRO results are not a concern in the

fingerprint approach. This highlights the one major difference between the analyses

completed to date and the fingerprint analysis completed for this NAPL Plume study. The

difference is that all the previous investigations considered concentrations of individual

compounds, i.e., the area under a portion of the chromatograph, while this NAPL Plume

study fingerprint analysis targeted the entire chromatograph - each and every peak.

3.1.4.5 DPSC UST Closures

The purpose ofthese investigations were specifically for the site characterization and

closure as required under PADEP UST regulations. The analysis performed under these

investigations was based on the historical storage ofmaterial in the area and the regulatory
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requirements. For areas where there was gasoline and diesel storage, the required analysis

was TPH, GRO, DRO and lead (where leaded gasoline was stored). For waste oil USTs,

PCBs are added to the suite of parameters analyzed, and for the DDT USTs, pesticide

analysis was included as a supplement to TPH analysis.

Each of the analyses performed for these site closures was conducted to answer a

specific question. As noted above, to use this data alone to determine the composition ofthe

NAPL is inappropriate. As stated above, these analyses provide information about areas

under portions ofthe chromatograph; not specific information concerning the peaks or their

locations.

3.1.5 GroundwaterlNAPL/Soil Sampling and Analysis

A total of85 field samples were collected from October 1995 to September 1996 as

part ofthis study; 30 NAPL samples collected from monitoring wells on DPSC property, 41

soil and 14 aqueous samples from locations on, and adjacent to, the property. Sample

analysis was performed in accordance with the USACE approved Multi-Tiered Analytical

Sequence (Appendix L) to characterize the nature ofthe material present and to attempt to

assess its origin. Ten percent ofthese samples were analyzed for an expanded parameter list

approved by the USACE, DLA, and DPSC. The following expanded parameters were chosen

to identify common refined fuel additives and quantify volatile organic constituents:

• Resource Conservation and Recovery Act (RCRA) metals
• Thin Layer Chromatography (TLC)
• Organic Lead
• Benzene, Toluene, Ethylbenzene, Xylene (BTEX)
.' Ethers
• . Semi-Volatile Organic Compounds
• Alcohols
• Paraffins, Olefins, Naphtha, Aromatics (PONA)
• Ethylene Glycol Monomethyl Ether

Samples were analyzed by Friedman & Bruya, Inc. laboratory (Friedman & Bruya), located

in Seattle, Washington. This laboratory was selected based on its qualifications and

experience in petroleum analyses and identification, which met the specific objectives ofthe

project. Laboratory results are summarized in Section 4.3 and Appendix I. The laboratory
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analyses were performed in accordance with the QAPP and Section 6.0 of the QAPjP.

Appendix L presents the Multi-Tiered Analytical Sequence and supplemental quality

assurance and quality control measures.

Data Validation of sample results generated from sampling activities at DPSC was

performed by a data validator certified by EPA in both organic and inorganic fractions.

Validation was performed following general procedures and rules outlined in the National

Functional Guidelines with United States Environmental Protection Agency (USEPA) Region

III modifications. Evaluation of the inorganic fractions was in accordance with Region ill

Modifications to the Laboratory Data Validation Functional Guidelines for Eyaluating

Inorganic Analyses (April 1993). Evaluation ofthe organic fractions was in accordance with

Region ill Modifications to National Functional Guidelines for Organic Data Review

(September 1994). Since there is no data validation determination ofNAPL characterization

methods (EPA SW-846 or method developed by Friedman & Bruya, Inc.), validation was

performed using both professional judgment and specific rules developed by USEPA Region

ill which apply to the general procedures used in this project. USEPA Region ill rules were

used since DPSC is located in USEPA Region III.

A Quality Control Summary Report was generated for this investigation which details

events from the time of sample collection until data validation. The report summarizes the

measures that were implemented to provide project quality control. The QCSR (Volumes I

through V) addresses: Sampling Procedures (planned vs. implemented); Sample Handling and

Sample Custody; Equipment Calibration and Maintenance; Analytical Procedures; Data

Analysis and Validation; Data Summaries; System Audits; Chemical Analytical and QAlQC

Problems Encountered; and Conclusions. The QCSR has been submitted separately from this

NAPL Plume Study report.

Additional analyses which were not described in the QAPjP, QAPP, or FSP-NAPL

Plume Confirmation Study, were performed to better estimate the thickness and volume of

NAPL at DPSC. During baildown/recovery testing, NAPL was collected from each tested

well and analyzed for specific gravity. In October 1996, NAPL from MW-25 was sampled

and analyzed for specific gravity, oil surface tension, and oil-water interfacial tension. These
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1.0 PROJECT DESCRIPTION

The Defense Personnel Support Center (DPSC) has been scheduled under the 1993

Base Realignment and Closure (BRAC) Act to close in 1999. The City ofPhiladelphia is

currently responsible for the post-closure reuse plan for the facility. There is a concern with

the potential liability associated with a non-aqueous phase liquid (NAPL) plume beneath the

facility, which appears to be migrating onto the facility property and along the groundwater

surface from an off-site source. The Phase I Remedial Investigation! Feasibility Study

(RIIFS) completed by the Philadelphia District Corps of Engineers included field

investigations to determine the extent and source of the plume. The data reported in the

Phase I RIlFS and other investigations completed at the DPSC conducted since 1987 were

reanalyzed and supplemented with a review of available records to identitY data gaps. Based

on the results ofthis process, additional subsurface investigations were undertaken as part of

this NAPL Plume Study to address the data gaps which were identified.

At the completion of the Final Draft report stage, the report was provided to Sun

Company Inc. (Sun) for review and comment. This review was conducted in accordance with

the procedure utilized by the Technical Oversight Committee, which has been formed in

response to the Consent Order and Agreement dated September 24, 1997 and signed by

DPSC, Sun and the Pennsylvania Department ofEnvironmental Protection (PADEP).

1.1 AUTHORIZATION

The United States Army Corps ofEngineers (USACE), Baltimore District has tasked

Malcolm Pimie, Inc. and their subconsultant, Louis Berger Associates, Inc., with gathering

and evaluating existing information relating to the NAPL plume which is present on the

groundwater surface under DPSC.

The work is being performed in accordance with the Army Corps Scope ofWork

dated August 28, 1995 and scope clarifications discussed by the Army Corps and Malcolm

Pimie, at the Baltimore District's offices on September 7, 1995. The NAPL Plume Study is
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being performed under Army Corps Indefinite Delivery Contract No. DACA31-94-D-0017,

Delivery Orders DO-0057 and DO-0079.

1.2 SITE mSTORY AND PROJECT BACKGROUND

DPSC is a government owned facility operated by the Defense Logistics Agency

(DLA) and is located in southeastern Philadelphia, Pennsylvania. Construction of the original

facility began in the early 1900s, with major renovation and expansion occurring in the 1940s.

DPSC's mission at this location was the procurement and distribution offood, medical

supplies, and clothing for the Department of Defense (DOD). DPSC also conducted the

actual manufacturing of the textile products for all branches of the United States armed

forces. The manufacturing process occurred from some time before World War II, to

September 1994, when the mission was terminated. The manufacturing operation also

included mothproofing of textiles, as discussed in Section 1.2.1, below.

'--. Other present and historical uses and features of the property which may have an

impact on the environment are underground storage tanks (USTs) offuels, above ground

storage tanks (ASTs), petroleum/oil/lubricant (POL) releases, bulk storage ofmothproofing

chemicals, motor pool activities, paint shop activities, battery shop activities, and railway

operations.

DPSC is currently scheduled under the 1993 BRAC Act for final closure to military

use in 1999. The BRAC Closure Team (BCT) is responsible for the following:

1. Determining "reasonable" investigations and remedial work to be performed.

2. Determining what clean-up standards are applicable.

3. Determining when the site or an area of site does not require any additional
work.

The City of Philadelphia has developed a reuse plan for the property. As

communicated between the BCT and the USACE, Baltimore District, the assumed reuse of

the property will coincide with prior uses, i.e., light industrial, textile manufacturing, etc.

1-2



In September, 1994 the Environmental Baseline Survey (EBS) was completed by PRC

Environmental Management, Inc. (PRC) under contract with the Huntsville District Anny

Corps ofEngineers for the DLA EBS researched the past uses ofthe property and identified

Areas of Concern (AOCs) which required additional investigations prior to releasing the

property for reuse. A BRAC Clean-up Plan was finalized for DPSC in June, 1995 and has

been periodically updated (last updated in October 1996). The plan outlined all of the AOCs

and determined that additional information was needed to close some of the areas on the

facility.

A draft Phase I RIlFS was completed by the Philadelphia District Anny Corps of

Engineers in 1995. This document focused on the NAPL plume under a portion of the

facility. The final report was completed in July, 1995. The report concluded that historical

and present operations on DPSC were not the cause ofthe NAPL plume under the property,

however, the migration pathways and source of the NAPL plume were not conclusively

determined.

1.2.1 Mothproofing Operations

There are detailed, published historic records documenting DPSC's use ofDDT for

mothproofing cloth, both in storage and during the sponging process (Haggard, 1956). The

Philadelphia Quartermaster Depot pioneered the experimentation ofvarious methods ofDDT

application in the 1940's and 1950's. Prior to 1946, the method ofprotecting woolen cloth

from moth infestation consisted ofplacing naphthalene flakes in the stacks ofrolls of cloth.

This process was done by hand, and was required to be performed semiannually to maintain

effectiveness. Given the time and expense involved in such a procedure, the need for

economy and simplification was apparent. In 1946, the Philadelphia Quartermaster Depot

began a two-fold procedure, consisting ofapplying naphthalene to each stack using a blower,

and spraying the ends ofthe rolls ofcloth with a DDT solution. The historical record clearly

indicates that the carrier fluid used in the fogging process was "deodorized kerosene."

Kerosene was specified because there was extreme concern about the explosion hazards

associated with creating a fog from a petroleum compound at DPSC. Even kerosene created
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vapors that were considered dangerous. Because of this, the local fire department only

allowed DDT fogging to be performed on weekends.

Considerable effort was devoted to finding a substitute for kerosene as the carrier

fluid. A water-based emulsion was developed but rejected because ofcost. Finally, in 1952,

DPSC adopted a non-kerosene carrier fluid composed of 10% DDT, 2% lindane, 5% motor

oil SAE 50, and 83% tetrachloroethylene.

In addition to the fogging process, DDT was applied via solvent in the sponging

process. Haggard (1956) is not specific about the composition of this fluid, though he

mentions a considerable amount ofresearch and testing. Research began on this in 1949, and

a routine formula was not perfected until 1952 (the same year as the acceptance of the

tetrachloroethylene formula mentioned above). The carrier fluid had to be compatible with

the processes and machinery, and it could not leave petroleum residues on the fabric. Each

solvent under consideration was tested to be sure "that no explosive atmosphere would be

created during sponging and mothiciding operations." Since the sponging process required

"-.-. high temperatures and injected vapors, the use of a highly volatile carrier solvent is unlikely,

especially considering the installation's concern about explosion hazards.

1.3 PHYSICAL SETTING

1.3.1 Location

DPSC is centrally located in the southeastern portion ofPhiladelphia, Pennsylvania

(Figure 1-1). The installation occupies approximately 86 acres and is located at 39°55'45"

north latitude and 75 °11'45" west longitude on the Philadelphia PA-NJ 7.5 minute

US Geological Survey (USGS) topographic quadrangle.

The installation is bounded by South 20th Street to the east, Oregon Avenue to the

north, and the Schuylkill Expressway to the south and west. A CSX property and a former

ARCO Refinery, now operated by Sun, are located to the west of the Schuylkill Expressway.

Figure 1-2 shows the location ofDPSC in relation to surrounding land use and properties.
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1.3.2 Climate

DPSC and surrounding areas are in the Southeast Piedmont climatic division. The

climate is classified as humid continental, modified by the Atlantic Ocean. Prevailing winds

during the summer are from the south-southwest and average eight miles per hour, while

winter winds are from the west-northwest and average 10 to 12 mph. The average annual

temperature is 54of and the area receives approximately 40 to 42 inches of precipitation

annually.

1.3.3 Geology

Information on regional and local geology was obtained from literature sources and

field data collected on DPSC and surrounding properties. A summary ofthis information is

provided, below.

1.3.3.1 Regional

DPSC is located in the Coastal Plain Physiographic Province (Paulachok, 1991). The

Coastal Plain consists ofsoft unconsolidated deposits that erode easily, forming flat lowlands.

The soils dip gently to the southeast and form a southeasterly thickening wedge toward the

Atlantic Ocean. The regional stratigraphy consists of alternating layers of sand, gravel, silt,

and clay. Macrostratigraphy (areal extent of individual formations) in the area is controlled

largely by paleochannels. The youngest of these deposits is the Holocene alluvium, which

consists offine sand, silt, and clay. The Pleistocene Trenton gravel, predominantly a brown

to gray medium-to-coarse grained sand and gravel, underlies these alluvial deposits. The

Trenton gravel overlies the Cretaceous Magothy Formation, a marine sand. The Magothy

Formation overlies the Raritan Formation, which consists of alternating layers ofnonmarine

sand, clay, and gravel. In the immediate vicinity of DPSC, the Magothy Formation is not

present. The Cretaceous Raritan Formation has been subdivided into six members including,

from upper to lower, the Upper Clay member, Old Bridge Sand member, Middle Clay

member, Sayerville Sand member, Lower Clay member, and the Farrington or Basal Sand

member. A regional stratigraphic column is included in Figure 1-3. The Wissahickon Schist

is the crystalline bedrock in the area.
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1.3.3.2 Local

In the area ofDPSC, the overburden deposits are approximately 90 to 120 feet thick.

The log for the former production well in Building 8 on DPSC indicates that bedrock was

encountered at a depth of 90 feet. A maximum of 22 feet of fill including ash, cinders,

ceramics, and brick, is present in the northwestern corner of the site. Fill is also present from

ground surface to a maximum ofapproximately 10 feet in the southeastern portion ofDPSC.

The thickness of this fill unit increases to the southeast of DPSC near the intersection of

Penrose Avenue and 20th Street. The upper approximately 30 feet of the raised CSX

property, located adjacent to and west ofDPSC, is comprised offill, including construction

and burn debris.

The Holocene alluvium is present above the water table beneath the majority of the

site. This layer, which was designated as silt with variable amounts ofclay in this study, dips

to the southeast across the site and intersects the saturated zone in the southeastern portion

ofDPSC property. This silt layer also intersects the water table in the northeastern portion

ofthe site and in the northwestern portion ofthe study area (Figure 1-4). The thickness of this

silt layer varies across the study area and is shown in Figure 1-5. Underlying this upper silt

layer is a unit comprised of undifferentiated sands, gravels, and silts. The water table is

located within this unit throughout most of the site.

The locations of seven geologic cross-sections in the study area are shown in

Figure 1-6. These cross-sections (Figures 1-7 through 1-13) were prepared to illustrate

stratigraphy at DPSC, along the CSX property, and along the 26th Street and Pollock

StreetlPacker Avenue Sewers. Groundwater levels, corrected for NAPL, where present, and

measured on October 16, 1996, are included on each applicable cross-section. The Unified

Soil Classification System (USCS) codes used on these cross-sections are summarized in

Table 1-1.

Based on the geologic log of monitoring well cluster MW 20/20D, the Middle and

Lower Clay units are present in the northwestern portion of the site. However, due to the

absence of these units in the boreholes for MW6/6D (Figures 1-9 and 1-11), these layers

appear to have been truncated by an erosional nonconformity in the central portion ofDPSC.

DPSC is located on the eastern flank ofthe League Island paleochannel and sediments on the

1-6
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FIGURE 1-5
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FIGURE 1-8
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FIGURE 1-11
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TABLE 1-1
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

UNIFIED SOIL CLASSIFICATION SYSTEM SUMMARY

GW WELL-GRADED (pOORLY SORTED) GRAVEL, GRAVEL-SAND MIXTIJRES
CLEAN GRAVEL

<5% SILT AND CLAY GP POORLY GRADED (WELL SORTED) GRAVEL, GRAVEL-SAND MIXTIJRES
GRAVEL

GRAVEL WITH GC CLAYEY GRAVEL, GRAVEL-SAND-CLAY MIXTIJRES
COARSE- >5% SILT AND CLAY

GRAINED

SW WELL-GRADED (pOORLY SORTED) SAND
CLEAN SANDS

< 5% SILT AND CLAY SP POORLY GRADED (WELL SORTED) SAND
SAND

SM SILTY SANDS, SAND-SILT MIXTURES, NON-PLASTIC SILT AND CLAY
SANDS WITH

> 5% SILT AND CLAY SC CLAYEY SANDS, SAND-CLAY MIXTIJRES, PLASTIC SILT AND CLAY

SILT ML INORGANIC SILT, SANDY SILT, SILT WITH CLAY, SLIGHT PLASTICITY
FINE- LIQUID LIMIT < 50

GRAINED CLAY CL INORGANIC CLAY OF LOW OF LOW TO MEDIUM PLASTICITY, LEAN CLAY



flanks ofpaleochannels tend to pinch out or be truncated by younger channel-fill deposits.

The stratigraphy within the League Island paleochannel suggests that the Middle and Lower

Clay units may have been eroded by the paleochannel.

1.3.4 Hydrogeology

Regional and local hydrogeologic information was obtained from literature sources

and field data collected on DPSC and surrounding properties. A summary ofthis information

is provided, below.

1.3.4.1 Regional

Regional hydrogeologic data for the Southeastern Pennsylvania Coastal Plain and

adjacent New Jersey area indicate the presence ofthree unconsolidated aquifers in the area,

with the Middle and Lower Clay units separating the aquifers (Paulachok, 1991). The Upper,

Middle, and Lower Sand units comprise the Potomac-Raritan-Magothy Aquifer System and

are also referred to as the Old Bridge Sand Member, the Sayreville Sand Member, and the

Farrington Sand Member, respectively (Greenman, et aI., 1961). In the southeastern portion

ofPhiladelphia, between the Schuylkill River and the Delaware River, the Upper Clay unit is

discontinuous. Where this clay layer is absent, the Upper Sand Member and the Trenton

Gravel combine to form a single, unconsolidated aquifer. The thickness of this

undifferentiated sand and gravel unit is approximately 35 feet, but can locally exceed 50 feet

(Paulachok, 1991).

The Middle Sand unit of the Potomac-Raritan-Magothy Aquifer System is also

discontinuous in southeastern Philadelphia and is generally less than 20 feet thick (Greenman,

et aI., 1961). The Lower Sand unit is generally continuous and lies on top ofbedrock. This

unit is the most productive aquifer in southwestern Philadelphia and constitutes a major

source of industrial and public water supply withdrawals in southwestern New Jersey

(Paulachok, 1991).

Regionally, groundwater in the upper aquifer discharges to the Delaware River and

the Schuylkill River, the confluence ofwhich is situated at the south-central border ofthe city.

Groundwater flow in southwest Philadelphia is generally southwest, toward the Schuylkill
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River. Groundwater flow in southeast Philadelphia is generally to the south-southeast,

toward the Delaware River (Paulachok, et aI., 1984). A regional water-table potentiometric

contour map is shown in Figure 1-14.

Regional groundwater flow directions have been consistent, historically, based on data

collected in 1944-1945 and 1976-1980 (Paulachok, 1991 and Paulachok, et al., 1984).

Historical records indicate local maximum water-table fluctuations ofapproximately nine feet

due to seasonal changes in withdrawal ofgroundwater from the aquifer (Paulachok, 1991).

Historic water levels recorded in wells located to the southeast and southwest ofDPSC and

screened in the Trenton Gravel range from six to 10 feet below mean sea level (paulachok,

et al., 1984). Other areas of local water-table fluctuations and changes in groundwater flow

directions occur due to withdrawals for industrial and commercial uses. Recharge to, and

discharge from the upper aquifer in southeastern Philadelphia are influenced by leakage from

brick-lined sewers and water pipes (paulachok, 1991).

Major groundwater withdrawals from the middle and lower aquifers in New Jersey

cause downward hydraulic gradients throughout southern Philadelphia (paulachok, et al.,

1984). Prior to the mid-1960s, these gradients were enhanced by withdrawals at the U.S.

Naval Shipyard (south ofDPSC) and industrial operations near the Walt Whitman Bridge

(east ofDPSC). Pumping from the lower aquifer was curtailed in Philadelphia from the mid­

1950s to the late 1970s. However, downward gradients are still present in Philadelphia due

to pumping of deep municipal and industrial water supply wells in New Jersey (Paulachok,

1991).

1.3.4.2 Local

Based on subsurface information, the Middle and Lower Clay members are absent

beneath portions ofDPSC and a single aquifer exists at DPSC. Therefore, potential cross

contamination between aquifers during drilling is not likely.

The water table is at approximately 15 to 20 feet below ground surface at DPSC. The

maximum known thickness ofthe aquifer is approximately 80 feet. In general, groundwater
~

flow at DPSC is to the south (Figures 1-15 and 1-16). A southeasterly component of
--- groundwater flow is present in the northwestern portion ofDPSC and the eastern portion of
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the ARCO/Sun Refinery South Yard. In the western portion of the ARCO/Sun Refinery

South Yard, groundwater flows west toward the Schuylkill River. Water-level measurements

(March, 1995 through November, 1996) in well clusters MW-6/6D and MW-20/20D indica~e

the presence ofdownward hydraulic gradients in these areas. Groundwater flow patterns in

the vicinity ofDPSC are discussed in more detail in Sections 5.1 and 5.2.1.

Historical water-level data from nearby wells within 2.5 miles ofDPSC screened in

the Trenton GraveVUpper Aquifer indicate water-table fluctuations ofapproximately two to

three feet (paulachok, et aI., 1984). These water-level changes are due to seasonal variations

in recharge and evapo-transpiration. Tidal influences on water levels are negligible in the

vicinity ofDPSC (Greenman, et aI., 1961). On-site water-table fluctuations recorded in the

past five years are consistent with historical information. During this study, water levels in

all on-site wells were approximately two feet higher than levels recorded during the Phase I

RI/FS conducted in 1994 and 1995 (Figure 1-17). The difference in water levels appears to

have been caused by higher than normal precipitation in early to mid 1996.
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2.0 OBJECTIVES AND SCOPE

2.1 OBJECTIVES

The purpose ofthe NAPL Plume Study is to gather the existing, available information
relating to the NAPL plume, quantities and location ofbulk petroleum! oiIlIubricant (POL)
storage, underground storage tank (UST) locations, and aquifer and groundwater flow data
for the purposes ofanswering the following questions:

1. How much NAPL is beneath DPSC property?

2. Is NAPL stilI migrating onto DPSC property?

3. Is NAPL moving through DPSC and offofDPSC property?
4. What is the composition ofthe NAPL?

5. How much ofthe NAPL originated from DPSC activities?
6. What is the source of the NAPL?

Ifthe above questions could not be answered with existing data, additional field and research
activities were performed to address these data gaps. Beyond answering specific questions
about the NAPL plume, the principle objectives of this work are to:

• Gather necessary existing data into a stand alone document that is clear and
concise to a non-technical audience.

• Expedite the. work so the government may make informed decisions for
property transfer and the potential liabilities associated with transfer.

• Aid in the decision making process for future reuse ofthe facility (restrictions).

• Confirm historical and record searches for bulk POL storage locations, and
quantities at DPSC.

• Evaluate utility corridors and water/sewer lines on and offDPSC to determine
ifthe corridors could influence the flow ofNAPL onto the property.

• Complete record searches for potential off-site sources.

• Determine if any additional data must be collected in order to determine if
DPSC contributed to the NAPL plume.
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2.2 SCOPE

The scope ofthe NAPL Plume Study includes the following six tasks as described in
the USACE Scope ofWork (SOW) dated August 28, 1995:

Task 1 - Document Review (Previous Investigations)
Task 2 - RecordslHistorical Search

Task 3 - Preparation ofOutlinelRecommendations (Interim Report)
Task 4 - Evaluation ofData

Task 5 - Additional Field Work (Optional)
Task 6 - Report ofFindings

These tasks are summarized below:

• Task 1 - Document Review. Task 1 included a review of the Final Phase I
RIfFS and available previous investigations (including UST Closure Reports)
that contain information relative to the NAPL plume to assess potential data
gaps. The RIfFS Report was reviewed to determine if technically accurate
responses were made to comments generated by the USACE, Baltimore District
on the Draft Phase I RIfFS.

• Task 2 - RecordslHistorical Search. Task 2 required the confirmation of
available recordslhistorical searches performed in the past to assure all pertinent
data had been acquired. This included records available for properties
surrounding/near the site and available regulatory/governmental information.
A search ofcritical records that had not been obtained in the past was initiated.
Utility companies were contacted to identify existing utilities and sewers.

• ~ Task 3 - Preparation of Outline/Recommendations. Based on records!
historical searches and the review ofdocuments, an outline was developed and
presented to the USACE, DPSC and the BRAC Clean-up Team showing the
proposed strategy to accomplish the compilation of data. The document
discussed identified data gaps that were needed to answer the fundamental
questions presented in the USACE statement of work. The NAPL Plume
Confirmation Study - Interim Report produced under Task 3 functioned as an
official work plan for the services required by the Army Corps delivery order to
Malcolm Pirnie. Based on the review ofhistorical records, additional field work
was required. Malcolm Pimie completed addenda work plans and health and
safety plans for this work.
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• Task 4 - Evaluation of Data. The evaluation focussed on the following:

Approximate size ofthe NAPL plume.

Location ofthe NAPL, and movement ofthe NAPL.

Description ofthe aquiferes) at the installation.

Assessment of the potential (beyond ordinary circumstances) that the
hydropunch sampling, well installations, and selected well screen depths
might have caused cross contamination of the aquifers.

Detennination of applicable regulations related to the circumstances
(sources) ofthe NAPL plume to assist DPSC with the determination if the
NAPL plume must be remediated by DPSC.

Assessment of potential sources (if possible) and ifnot, an explanation of
why. (Completed under the Expanded Site Investigation activities).

Assessment ofpathways ofthe movement ofthe NAPL and dissolved phase
product.

• TaskS - Additional Field Work (optional). At the direction ofthe USACE
Contracting Officer, additional drilling activities were completed by Malcolm
Pimie. Monitoring wells and soil borings were surveyed by a surveyor licensed
in Pennsylvania. Also as directed by the USACE Contracting Officer, in April
and June 1996, groundwater samples were collected from new and existing
wells and analyzed by Hydrocarbon Fuel Scan, IR Scan, and for a host of
additional parameters related to identification of refined fuel additives and
quantification ofvolatile organic constituents. This task was modified to include
NAPL baildown/recovery tests, the results ofwhich were used to supplement
previously reported NAPL volume estimates.

• Task 6 - Report ofFindings. This NAPL Plume Study Report is a stand-alone
document. The report summarizes the results of the literature, field, and
laboratory investigations conducted as part ofthe NAPL study. The report does
not include a quantitative human health or ecological risk assessment.
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3.0 PROJECT APPROACH

The field, analytical, and research methods used to complete the scope ofwork are
discussed herein according to the major objectives ofthe project. The previously submitted
Draft Final Quality Control Summary Report (QCSR) for the DPSC NAPL Study details the
analytical and quality assurance/quality control (QNQC) procedures used during the
implementation of this study. The project approaches were designed to evaluate the
characteristics, migration, and potential sources of the NAPL plume. In general, the field
activities and procedures were performed as outlined in the following USACE-approved
documents prepared by Malcolm Pimie:

• Final Quality Assurance Project Plan (QAPjP)~ June 1996.
• Final Quality Assurance Program Plan (QAPP); June 1996.
• Draft Final Monitoring Well Installation Plan; June 1996.
• Draft Final Field Sampling Plan- NAPL Plume Confirmation Study; June 1996.
• ' Draft Final Field Sampling Plan- Expanded Site Investigation; June 1996.
• Recommendation Letter - Light Non-Aqueous Phase Liquid Baildownl

Recovery Testing; April 1996.

The Facility-wide Quality Assurance Program Plan (QAPP) provides general
information and standard operating procedures applicable to work throughout the DPSC
facility. The information includes definitions and generic goals for data quality and minimum
requirements for QNQC samples. The Site-Specific Quality Assurance Project Plans
(QAPjP) serves as an addendum to the Facility-wide QAPP. The QAPjP contains a site
description; intended data uses; project specific data quality objectives; and information on
site field activities such as sample locations, sampling procedures, and analytical methods.
The QAPjP is not considered a stand-alone document from the QAPP. The QAPP provides
the majority ofthe QNQC information; the QAPjP is used to supplement the information in
the QAPP by providing for site-specific condition requirements.
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',,-. Modifications to or deviations from the methods described in the above-referenced

documents were approved by the USACE prior to performing the field activity and are

described below.

3.1 NAPL PLUME

The results ofpreviously conducted field activities related to the NAPL plume were

reviewed to identifY data gaps related to the extent, thickness, quantity, composition, and

aging/weathering ofthe NAPL plume. Summaries ofthese field activities and their findings

are included in Section 4.1.1. Based on the results of this review, additional field work was

deemed warranted to meet the project objectives. The delineation ofdissolved or vapor phase

organic constituents associated with the NAPL plume was not addressed in this study.

3.1.1 Monitoring Well Installation

In accordance with the Draft Final Monitoring Well Installation Plan and the approved

modifications to the Field Sampling Plan (FSP)-NAPL Plume Confirmation Study, 12

monitoring wells were installed on DPSC and on nearby properties from June through August

1996. Three wells were drilled in the central and southern portion ofDPSC to better assess

the quantity and extent ofNAPL beneath DPSC. Four wells on the CSX property were

installed to evaluate the potential pathway between the adjacent ARCO/Sun Refinery South

Yard and DPSC. After discussion and approval by USACE, the FSP-NAPL Plume

Confirmation Study was modified to include the installation of five two-inch monitoring wells

south ofDPSC along the Pollock StreetlPacker Avenue Sewer, in lieu ofthree four-inch wells

in this area. The revised plan included the installation of three monitoring wells along the

southern side ofthe sewer and one pair ofwells on opposite sides (north and south) ofthe

sewer. Four of these wells were installed within the Passyunk Homes housing complex,

which is operated by the Philadelphia Housing Authority (FHA). The other well was located

within the City ofPhiladelphia drainage right-of-way at the intersection ofPenrose Avenue

and Moyamensing Avenue. The locations ofall newly installed and existing monitoring wells
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in the study area are shown on Figure 3-1. Well construction diagrams and borehole drilling

logs are provided in Appendix A and Appendix B, respectively.

Following well installation activities, each newly installed well, with the exception of

MW-25, was developed according to the procedures outlined in the Draft Final Monitoring

Well Installation Plan. The majority ofliquid removed from MW-25 during development was

NAPL. Development was discontinued to prevent the removal oflarge quantities ofNAPL

from the well. Monitoring well development logs are provided in Appendix C.

GroundwaterlNAPL sampling activities, discussed below, were initiated at least two weeks

after well development. All non-dedicated equipment placed in a well was decontaminated

in accordance with the approved QAPP.

3.1.2 Pollock StreetIPacker Avenue Soil Borings

.The Pollock StreetlPacker Avenue sewer bedding investigation activities described

in the FSP-NAPL Plume Confirmation Study were revised to include two days ofhollow­

stem auger drilling in lieu ofthree days ofGeoprobe borings. This revision was based on the

presumed incompatibility ofusing the Geoprobe boring method to penetrate the dense sand

and gravel unit. A total ofeight soil borings were drilled along either side ofthe sewer from

the western end ofPollock Terrace in Passyunk Homes to Moyamensing Avenue, west of

Penrose Avenue (Figure 3-2). Drilling activities along the Pollock StreetlPacker Avenue

sewer were intended to provide information on geology, groundwater flow, and the presence

or absence ofNAPL south ofDPSC. The details and findings ofthis work are described in

Section 4.1.2. Graphs ofphotoionization detector (pIn) measurements versus depth for each

soil boring are shown in Appendix D.

3.1.3 NAPL Baildown/Recovery Tests

To supplement previously reported apparent NAPL thicknesses with more

representative NAPL thicknesses, baildown/recovery tests were performed in on-site

monitoring wells which contained NAPL. The results ofthe NAPL baildownlrecovery tests

were used to revise the volume estimates reported in the Phase I RIlFS. NAPL baildownl

3·3



FIGURE 3-1
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recovery tests were performed on 12 wells in which NAPL thicknesses were measured in

April 1996 (Figure 3-3).

In general, the field and analytical methods outlined in the Recommendation Letter­

Light Non-Aqueous Phase Liquid BaildownlRecovery Testing were employed. Due to the

limited thickness ofthe NAPL and the imprecise nature ofbailing, some water was removed

during the baildown/recovery tests in all wells with the exception ofMW-9 and MW-ll.

Based on the percentages ofNAPL and water removed from tested wells (Table 3-1) and the

shapes of the resulting data curves (Appendix E), the analysis method proposed by

Gruszczenski (1987) was determined to be the most appropriate and was utilized for all

baildown/recovery tests. The data from baildown/recovery tests on some wells from which

mostly NAPL was removed were also analyzed using the Hughes et aI. (1988) analysis

method for comparison. Details of the data analysis utilizing these methods are discussed in

Section 4.2.2.

As outlined in the approved NAPL baildown/recovery test protocol, measurements

were continued until NAPL and water-level changes had stabilized over approximately

30-minute intervals, until liquid levels had recovered to approximately 90 percent of the

original measurements, or until sufficient data had been collected for analysis. Due to the

relatively slow recovery in MW-9, MW-7, MW-5, and MW-15, extended test times and

longer measurement intervals were employed. The results ofthe baildown/recovery tests, and

the revised volume estimates are discussed in Section 4.2.2 and Section 4.2.3, respectively.

3.1.4 Previous Analytical Testing

The following sections present a discussion ofthe investigations and resulting analysis

that were conducted at DPSC to assess the composition ofthe NAPL. During the courses

ofthese investigations, available information was considered which directed the approach and

analytical methods used. Therefore, the scope of each investigation was limited by the

assumptions made and the information available. In most cases, it is inappropriate to use the

results from one investigation to answer those questions which do not fit the original

assumptions. The results of each of the previous investigations were also limited by the

purpose ofthat investigation and its assumptions.
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TABLE 3-1
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

VOLUME OF NAPLIWATER REMOVED AND NAPL APPEARANCE

Approximate Approximate Approximate
WelllD volunle of liquid percentage of percentage of NAPL Appearance

removed NAPL water
(gallons) removed removed

MW-1A 1 10% 90% Medium/dark brown, opaque, low viscosity
MW-2 j 4 50% 50% Medium/dark brown, opaque, low viscosity
MW-3 ; 2 ' 90% 10% Medium/dark brown, opaque, low viscosity
MW-4 ! 1 50% 50% Medium/dark brown, opaque, low viscosity, black particulatesJ

MW-5 : 5 75% 25% Medium/dark brown, opaque, low viscosity
MW-6 3 90% 10% Medium/dark brown, opaque, low viscosity
MW-7 ! 1 95% 5% Medium/dark brown, opaque, low viscosity
MW-9 , 3 100% 0% Medium/dark brown, opaque, low viscosity;

MW-11 2 90% 10% Medium/dark brown, opaque, low viscosity
MW-12 0.5 10% 90% Medium/dark brown, opaque, low viscosity
MW-14 4.5 95% 5% Medium/dark brown, opaque, low viscosity
MW-15 1 30% 70% Medium/dark brown, opaque, low viscosity



During the studies conducted for this report, the only assumption made concerning

the composition of the NAPL was that it was a petroleum hydrocarbon, which was a clear

certainty provided by the previous investigations. Section 3.2.1 of the accompanying Quality

Control Summary Report (QCSR) (Malcolm Pimie, 1997) provides a detailed discussion of

the Multi-Tiered Analytical Sequence used during this study to assess the composition of the

NAPL. The Multi-Tiered Analytical Sequence is also summarized in Appendix L.

Numerous environmental studies conducted at DPSC have presented statements about

the composition of the NAPL dating back to the document entitled "DPSC Fuel

Contamination Study" (CENAB, 1988). The following is a list of these studies, the number

and types ofsamples collected, and the analyses conducted during the investigation.

Site Assessment (1) Date Soil Groundwater Analysis
Samples Samples Conducted

DPSC Fuel Contamination 1988 78 None TPH
Study (2)

Final Engineering Report for 1991 65 7 TPH(CA
the DPSC method), BTEX

Site Characterization for the 1992 37 4 TPH,BTEX
New Admin.lADP Bldg.

DPSC Gasoline Station UST 1994 28 None TPH, GRO,
Closures DRO,BTEX,

Lead

Oregon Avenue UST Closure 1994 - 13 None TPH, GRO,
DRO

Rogers Street and Bldg. 8 1995 & 8 None TPH,BTEX,
UST Closures 1994 DRO, PCBs

DDT UST Closures 1994 55 7 TPH, Pesticides

Phase I RI/FS Report (3) 1995 29 25 TPH, GRO,
DRO,BTEX

~-'-

/

NOTES: (I) SoW"Ce of this table is the Phase I RIJFS Report (KemronlVersar, 1995).
(2) One sample of"liquid floating on the groundwater" was analyzed by the AEHA laboratoxy.
(3) Eleven NAPL samples were collected and analyzed for the noted parameters during this
investigation.
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During each ofthese studies assumptions were made which guided the investigations.

Although such an approach is standard practice and supported by regulations, the use ofthe

results to answer other questions not anticipated during the investigation can be confusing.

For example, during an UST closure investigation where there has been gasoline and diesel

storage, PADEP regulations recommend the use of TPH, BTEX (benzene, toluene, ethyl

benzene, and total xylene) and lead (if leaded gasoline was potentially stored) analyses to

assess the nature of the contamination.

This approach is standard practice, but makes obvious assumptions as to the potential

composition ofthe material being analyzed. The results of these analyses are concentrations

of TPH, BTEX and lead. To determine the composition of the material tested during the

UST closure, the only available information is concentration data ofTPH, BTEX and lead.

It is not possible from the data generated to determine if the material detected by the TPH

analysis is diesel (fuel oil #2), fuel oil #4 or fuel oil #6. The investigator and regulators

assume that the material detected in the samples originated from the UST and therefore must

be diesel (fuel oil #2). Based on the UST storage history, the lead results allow the

investigator to assess if there has been a potential leaded gasoline storage discharge. The

BTEX results are indicators ofgasoline; however, other light petroleum products contain the

BTEX compounds. Therefore, once again, the investigator is making an assumption as to the

composition of the material based on the BTEX results and the history of the site.

The following paragraphs provide a brief discussion of each of the previous

investigations, the purpose ofthe investigation and the usefulness of the result. Each of these

studies were reviewed during the preparation of this report.

3.1.4.1 DPSC Fuel Contamination Study (1988)

The purpose ofthe DPSC Fuel Contamination Study (CENAB, 1988) was to assess

the extent of contamination adjacent to the Building 28 Gasoline Station which was

discovered during site improvement construction activities. Specifically, a computerized fuel

management system was being installed in September 1987. During the excavation activities,

the feed and vent lines were noted to be corroded and leaking diesel fuel was discovered. As
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noted in the table above, 78 soil samples were collected for TPH analysis. The sole purpose

ofthis analysis was to asses the extent ofdiesel contamination.

This report states that:

"gasoline-smelling liquid floating on the groundwater surface (the free
product) was taken from DH-12 and sent to the AEHA lab for analysis. The
results showed that the liquid was indeed gasoline with some kerosene. No
diesel fuel was detected, indicating that the groundwater contamination was
not related to the current pipe corrosion and resultant oil (diesel fuel) leak."

No information is provided in the report as to the methods used by the AEHA lab.

The results ofthese investigations conducted in 1988 are in agreement with the results

of the Expanded Site Investigation Study which investigated Building 28 and this NAPL

study. With respect to the analysis conducted, the results of the Fuel Contamination study

indicate that the material is a light naphtha which was interpreted in the study as a gasoline­

kerosene mix. No other tests were conducted to determine the presence ofother compounds

which could have better characterized the material discovered. The tests conducted under

this NAPL study have been more exhaustive and therefore are more accurate indicators ofthe

composition ofthe NAPL. Once again, it must be stated that the results of this report are not

contradictory to the results ofthe NAPL study.

The DPSC Fuel Contamination Study is the first investigation conducted at DPSC

which states that the NAPL plume is a mix ofgasoline and kerosene. The conclusion ofthis

report formed the basis for subsequent activities at DPSC and was the first indication that the

DPSC facility was not the source of the NAPL.

3.1.4.2 Final Engineering Report for the DPSC (1991)

The purpose ofthis study (ESE, 1991) was to further assess the soil and groundwater

contamination resulting from the damaged diesel product flow line at Building 28 Gasoline

Station. Additionally, this study was to evaluate the potential for offsite and onsite migration

of hydrocarbons from discharges at DPSC; identify background soil and groundwater

conditions; and, veritY and identitY the source of off-site contaminants. The analyses

conducted during this investigation were TPH (California Method) and BTEX,

3·7



~..

parameters were used in the van Genuchten capillary model to estimate NAPL volume at

DPSC. The results ofthese analyses are summarized in Section 4.2.3.

3.2 NAPL PATHWAYS

Information obtained during the additional field activities was also used to evaluate

potential NAPL migration pathways. The water-level measurement task outlined in the FSP­

NAPL Plume Confirmation Study was modified to include long-term water-level monitoring

in CSX-MW5, CSX-MW2, MW-17, and MW-Il. Well MW-17 was selected in place of

MW-I due to security and logistical reasons. Well CSX-MWS was selected in lieu ofCSX­

MWI due to its more proximate location to recovery wells on the ARCO/Sun Refinery

property. In addition, barometric pressure was continuously measured in MW-17. This data

was used to confirm groundwater flow directions and determine the presence or absence of

water-table fluctuations over time. The results of two rounds of synoptic fluid-level

measurements, which were conducted concurrently with long-term water-level monitoring,

are detailed in Section 5.1.

The findings ofthe synoptic fluid-level measurements were used in conjunction with

new stratigraphic information to evaluate potential NAPL pathways. Specifically, monitoring

wells on the CSX property were installed to define the horizontal extent ofNAPL, and to

determine the presence or absence of current or former pathways from an off-site source to

DPSC. Soil borings were drilled and monitoring wells installed to the south ofDPSC to

provide information on potential NAPL migration away from DPSC. In addition, the field

activities performed along the Pollock Street/Packer Avenue sewer were intended to assess

the effects, if any, of the sewer and associated bedding material on the migration ofNAPL

south ofDPSC.

The data collected during these field activities supplements existing geologic,

hydrogeologic, and infrastructure data presented in the Phase I RIlFS and other previous

studies. The interpretation of this information and a description of the suspected NAPL

migration pathways are included in Section 5.0.
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3.3 POTENTIAL ON-SITE NAPL SOURCES

Many potential on-site contributors were identified as part of the Base Realignment

and Closure (BRAC) process. An Environmental Baseline Survey (EBS) was performed in

1994 (pRC, 1994) to document the environmental condition of DPSC in preparation for

future leasing or transfer of the property. This report identified potential environmental

hazards and the status of each area of the base with respect to availability for property

transfer. The EBS also identified areas which potentially require additional investigation or

cleanup prior to transfer. The report identified the on-site storage tanks, their contents and

present status. Thirty-two Installation Restoration Program (IRP) sites were identified at

DPSC. The goal of the IRP is to address the identification and cleanup of contamination.

Among the sites listed are storage tanks, hazardous waste and hazardous materials

management areas, railroad track beds, and areas where soils and groundwater may have been

affected by free product releases.

The Base Realignment and Closure Cleanup Plan, prepared by DLA in June, 1995 and

periodically updated, expanded the IRP list to 36 sites. In accordance with BRAC objectives,

a Phase I RIfFS was performed to investigate many of the IRP sites, as well as the NAPL

plume beneath DPSC.

Potential on-site contributors were assessed by reviewing previously conducted field

activities, researching on-site storage tank information, interviewing site personnel, and

performing additional field activities. The results ofthese assessments are included in Section

6.1. An overview ofthe reports reviewed and the field methods employed is provided, below.

3.3.1 Review of Site Investigation Studies

The following field activities/investigations performed at DPSC were reviewed in

order to evaluate potential on-site sources ofthe NAPL plume:

• USACE Investigation ofBuilding 28 Gasoline Tanks and Piping (1987 - 1988).
• ESE Investigation ofBuilding 28 (November 1991).
• USACE Investigation ofNew ADP/Administration Building (1992).
• Environmental Baseline Survey (1994).
• KemronlVersar Phase I Remedial Investigation/Feasibility Study (1995).
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The results of these field activities/investigations are summarized in Section 6.1.1.

The discussion ofthese five investigations describe the progression ofinvestigations

relating to the on-site NAPL plume, from its discovery until Malcolm Pimie Inc.

(MPI) began to study the plume in 1996.

3.3.2 Review of Storage Tank Records

Many of the available reports had presented information regarding storage tanks at

DPSC. In many cases, different literature sources provided contradictory information for any

given storage tank. An evaluation and discussion ofthe results of this review are summarized

in Section 6.1.2.

The locations of on-site storage tanks are shown in Figure 3-4. The storage tanks

have been numbered in accordance with their designation on the PADEP Tank Registration

and Closure Notification forms. Underground storage tanks (USTs) are designated as

Tanks 001 through 015. Eleven additional tanks have been identified which are not included

on the PADEP Tank Registration and Closure Notification forms. These are denoted as

Tanks NR1 through NR8A (''NR'' indicating ''Not Registered"). Aboveground storage tanks

are designated as Tanks 001A through 005A and NR6A through NR8A.

3.3.3 Review of Regulatory and Historical Records

Environmental Risk Information and Imaging Services, Inc. (ERIIS) performed a

database search of available environmental records maintained by federal and state sources

for DPSC and facilities in the vicinity ofDPSC. The databases included in their search, and

the search distances used, are provided in the ERIIS report (Appendix F), which was

prepared on October 30, 1996. Historical maps including Sanborn Company Fire Insurance

(Sanborn) Maps for DPSC were included in the ERIIS report and were reviewed to identify

potential on-site and off-site sources ofthe NAPL plume. The results ofthe database search

are summarized in Section 6.1.3 and Section 6.2.1.
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3.3.4 Phase IT Expanded Site Investigation

In support of BRAC activities, a Phase II Expanded Site Investigation (ESI) was

performed to address seven prioritized sites at DPSC (Figure 3-5). Six ofthese sites were

locations of present or former storage tanks studied during the review of storage tank

records. As part ofthe review, the need for further investigation was evaluated, and six tank

areas identified as having the greatest potential to have contributed to the plume were

investigated under the Phase II ESI program. The results of the Phase II ESI are

incorporated into this report and are also summarized in Section 6.1.4. Field and investigative

methods for the Phase II ESI were performed in accordance with the FSP - Expanded Site

Investigation. The rationale for investigating each of these sites is included, below.

3.3.4.1 Building 8 Waste Oil Tank

The Building 8 waste oil tank has a capacity of 550 gallons and is designated

Tank 010. This tank was reportedly in operation between 1973 and 1992, and stored used

oils from two facility emergency diesel generators within the Building 8 boiler plant. This

tank was removed in May 1994 in accordance with applicable PADEP tank closure

regulations. The condition of the tank was described as intact, with no evidence ofholes or

leakage from the tank or piping. No record of previous pressure testing of the tank was

indicated in the literature. The tank closure report states that during the tank closure and

removal, no contaminated soil was encountered. Upon review ofthe tank closure report by

PADEP, additional sampling and analytical testing was required at this location due to a high

level ofTPH in one post-excavation sample.

To satisfy PADEP tank closure requirements and to assess the potential contribution

of the site to the plume, four soil borings were drilled around the perimeter of this former

UST as part ofthe recent ESI program to assess the horizontal and vertical extent ofpotential

contamination. The results ofsoil samples and drilling activities at this site are summarized

in Section 6.1.4.1.
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3.3.4.2 Former Bash Street Gasoline Station

Historic drawings indicated that a former gasoline station had been present where

Building 9 is currently located. Prior to 1941, this station was supplied by four USTs located

adjacent to Building 9, near Buildings 6 and 14. The four tanks, designated as NR4-a through

NR4-d, were installed within a concrete vault. Limited information was known about the

usage of the tanks, years in service, or their exact contents. None of the available records

indicated that the tanks had been removed. However, given the proximity of the tanks to

Building 9, it is likely that they were removed prior to or during the construction ofBuilding

9 to prevent interference with the foundation or basement of the building.

A geophysical survey, comprised of both a ground-penetrating radar (GPR) survey

and a cable-and-pipe locator survey, was performed to assess the presence or absence ofthe

USTs, to locate adjacent utilities and to determine potential soil boring locations which were

clear ofutilities or obstructions. Four soil borings were drilled in this area. Soil samples were

collected and analyzed in accordance with the approved FSP- Expanded Site Investigation.

The results of the geophysical survey and soil sampling and analysis are summarized in

Section 6.1.4.2.

3.3.4.3 Bulk Storage Facility and Fillffransport Area

The Bulk Storage Facility consists of five active 25,000 gallon USTs (Tanks 001

through 005), two 200,000 gallon ASTs (Tanks 002A and 003A), and the fuel unloading

ports. These tanks, which store No. 6 fuel oil, are located south of and adjacent to

Building 18 and are situated within the northern boundary of the NAPL plume. They also

supply fuel to the Boiler House in Building 8 by means of a fuel tunnel, which is discussed in

Section 3.3.4.7.

The five USTs were tested for tightness in November, 1994, and passed. It is not

known whether the ASTs have ever been tested for tightness. There have been no

documented releases from the USTs, ASTs or associated piping.

The investigation ofthe Bulk Storage Facility was designed to evaluate the presence

or absence of lead contamination in the surrounding soils as a result of tank maintenance,

through deterioration oflead-based paint, over-sprays or drips. This study was also designed
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to evaluate these tanks as potential sources to the NAPL plume, since no integrity testing or

prior investigations were known to have been performed. Investigation ofthe ASTs consisted

ofsix hand-augered borings around the perimeters of the tanks inside the barrier walls. The

results ofthese field activities and soil sample analyses, as performed according to the FSP­

Expanded Site Investigation, are summarized in Section 6.1.4.3.

Investigation of the fuel unloading ports was prompted by a PADEP site visit in

October 1995, when staining of surficial soil around the ports was observed. DPSC

remediated the area by removing the contaminated soil and backfilling with "clean" material.

The Phase II ESI scope included eight soil borings, drilled adjacent to the fill ports and along

the fuel transport utility trench. Soil samples were collected and analyzed in accordance with

the FSP-Expanded Site Investigation to assess any potential environmental impact ofthe Bulk

Storage Facility. The results ofthis investigation are summarized in Section 6.1.4.3.

3.3.4.4 Building 28 Gasoline Station

In 1988, three former USTs (Tanks 006,007, and 008) and associated piping for the

Building 28 Gasoline Station were tested for tightness. Although no report of the pressure

testing results has been made available, no leaks were detected, as documented in the Final

Phase I RIfFS (KemronlVersar, 1995) and the Draft Feasibility Report for Replacement of

USTs at DPSC (Baker Environmental, Inc., 1992). These tanks stored gasoline and diesel fuel

from 1971 until May 1994, when they were removed as part ofa site-wide tank closure effort.

The tank closure report submitted to PADEP stated that 30 cubic yards ofcontaminated soil

were removed during closure and removal of the tanks in 1994, but additional contaminated

soil was left in place.

The Building 28 investigation included a geophysical survey, soil borings and test pits,

and soil sampling and analytical testing in order to delineate the limits of contamination in this

area and to assess the potential contribution of this AOC to the NAPL plume. This

investigation was also performed to satisfY PADEP additional requirements for tank closure.

The results of these field activities are summarized in Section 6.1.4.4.

Available DPSC fuel records were reviewed, and a product mass balance was

performed for the Building 28 gasoline station. The frequency or volume ofdeliveries made
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to the site were compared to the rate offuel consumption. The results of this analysis are also

included in Section 6.1.4.4.

3.3.4.5 Building 46 USTs

These two tanks, designated as NRI and NR2, are included in the discussion ofUSTs

in the BRAC Cleanup Plan final report. They were located on the east end ofBuilding 46.

The dates ofinstallation and service, the size and capacity, and the contents ofthese tanks are

unknown. The BRAC report also states that the existence of these tanks had not been

confirmed.

A geophysical sUIVey, comprised ofboth a GPR sUIVey, and a cable-and-pipe locator

suIVey, was performed at the Building 46 UST area. This sUIVey was intended to determine

the presence or absence of the two USTs in this area. The results of the Building 46 area

investigation are provided in Section 6.1.4.5.

3.3.4.6 Oregon Avenue USTs

This area is located along the southern side ofOregon Avenue, at the northern border

ofthe site, and approximately 800 feet north ofthe limits of the NAPL plume as delineated

in the Final Phase I RIfFS. Tanks all and 012 were in operation from 1922 until 1941, and

were removed in July 1994. Tank 015 was discovered during excavation ofTanks all and

012 for closure. The operational history ofthese tanks is unknown. The tank closure reports

indicated that Tanks all and 012 were intact, however, a small hole was discovered in the

bottom ofTank No. 015 during closure.

Analyses of soil samples taken during closure indicated TPH values ranging from

3,400 ppm to 57,000 ppm. The Closure Report Form for Tanks all and 012 indicates that

excavation was performed to the bottom of the tanks, and that the excavated soil was

contaminated with petroleum. The bottom of the excavation was covered with plastic prior

to backfilling. Not all of the contaminated soil was removed.

ESI field activities included a geophysical sUIVey to locate the former tank excavation,

tank piping, and identify areas where soil borings could be drilled. A total of20 soil borings

were drilled in this area. Monitoring wells were installed in two ofthese borings and were
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designated MW-21 and MW-22 (Figure 3-1). Soil samples collected during drilling were

analyzed according to the FSP-Expanded Site Investigation. Groundwater samples collected

from MW-21 and MW-22 were analyzed for Target Analyte List (TAL) volatile organic

compounds (VOCs). Results of drilling and sampling activities are summarized in Section

6.1.4.6.

3.3.4.7 Fuel Transport Tunnel

The Fuel Transport Tunnel was used to transport No.6 fuel oil from the Bulk Storage

Facility to the boiler plant. This site was not investigated during the Phase II EST program

due to the inability to video inspect or otherwise visually inspect the tunnel. Its potential

contribution to the NAPL plume is considered extremely low, due to several factors. The

tunnel is of concrete construction, and is frequently flooded due to infiltration of surface

runoff. It is connected to the storm drainage system, which discharges into the Schuylkill

River. Any fuel spills which did occur would likely be contained within the tunnel, and

subsequently flushed out of the tunnel during a flooding event. Furthermore, the No.6 fuel

transported within the tunnel has physical properties which hinder its mobility within the

ground, as explained in Section 6.1.4.3. Any breaches along the length of the tunnel would

result in an extremely localized spill. The base of tunnel is typically more than eight feet

above the water table, making it very unlikely that a fuel spill could affect the groundwater.

This site has been eliminated as a potential source of the NAPL plume for these reasons.

However, this area will be investigated as part of the proposed Phase III ESI program.

3.4 POTENTIAL OFF-SITE NAPL SOURCES

The ERIIS regulatory database search included the identification offederal and state­

listed facilities located within specified distances from DPSC. Potential off-site sources of

NAPL were also evaluated by reviewing the findings ofpreviously conducted field activities

on the ARCO/Sun Refinery property located on the west side of the CSX property, and the

Southeast Pennsylvania Transportation Authority (SEPTA) property located across 20th

Street to the east ofDPSC. Historic maps dated from the 1920s to the 1990s were reviewed
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to identify other potential off-site sources. A summary of the records review is included in

Section 6.2.1. The ERIIS report is provided in Appendix F.
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4.0 NAPL CHARACTERISTICS

One ofthe main objectives ofthis study was to assess the characteristics ofthe NAPL

plume at DPSC and the surrounding area. This information was used to evaluate the potential

sources and migration pathways ofthe NAPL plume, and to estimate the volume ofNAPL

beneath DPSC. Available historical information related to the extent, quantity, and

composition ofNAPL was incomplete. These data gaps were addressed by implementing the

FSP-NAPL Plume Confirmation Study and performing NAPL baildown/recovery tests. This

section summarizes the data collected during these studies and provides an interpretation of

the findings.

4.1 EXTENT OF NAPL

4.1.1 Historical Information

A review of previous field activities/investigations on DPSC and on surrounding

properties was performed. Prior subsurface activities included soil borings associated with

the construction ofon-site buildings, the Schuylkill Expressway, and the 26th Street, Pollock

StreetlPacker Avenue, and Passyunk Avenue sewers. Information from these borings and the

tunneling associated with the 26th Street sewer, provided evidence on the historical

distribution of petroleum contamination in the study area. The results of each field

activity/study, with respect to the extent of, and potential contribution to, the NAPL plume

in the study area, are summarized, below. A discussion of this historical information with

respect to the migration ofNAPL in the study area is provided in Section 5.0.

4.1.1.1 Pollock StreetlPacker Avenue Sewer Borings

During pre-construction activities ofthe Pollock Street/Packer Avenue Sewer in 1916,

soil borings were drilled along the proposed sewer line (plate 4-1). These borings were

drilled into the water table. The logs for these soil borings do not indicate the presence of

petroleum in this area on this date.
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"'--- 4.1.1.2 DPSC Geotechnical Borings

In the 1940s, approximately 50 soil borings were drilled during geotechnical

investigations of the southeastern portion ofDPSC prior to the construction ofBuildings 9,

13, and 14. All ofthese borings were drilled into the water table. No reference to NAPL or

petroleum contamination was recorded on the logs of these borings. Based on this

information, these borings appear to have pre-dated the presence of NAPL beneath the

southeastern portion ofDPSC.

4.1.1.3 Schuylkill Expressway Borings

Soil borings were drilled in 1955 along the proposed Schuylkill Expressway, which

was subsequently constructed along the southern and western boundaries ofDPSC. These

soil borings were drilled into the water table. The log for one ofthese borings, Boring B,

located between the western portion of DPSC and the current CSX property (plate 4-1)

refers to 14 feet ofoil-saturated soils.

4.1.1.4 26th Avenue and Passyunk Avenue Sewer Construction

During the construction ofthe 26th Avenue and Passyunk Avenue Sewers from 1964

through 1966, petroleum was encountered in tunnel shafts, manholes, and soil borings in this

area. The soil borings were drilled into the water table. Numerous references to the presence

ofpetroleum were indicated in construction field logs and are presented on Plate 4-1. This

information indicates that in the mid-1960s, petroleum extended along the length of 26th

Street in the study area.

4.1.2 Drilling Activities

To better define the extent ofNAPL on DPSC and on adjacent properties, additional

field work was performed as outlined in the modified FSP-NAPL Plume Confirmation Study.

A total of 20 borings were drilled on DPSC, CSX property, and the area to the south of

DPSC. Monitoring wells were installed in 12 ofthese boreholes. A summary ofobservations

made during drilling activities is provided below for each newly drilled boring. Well

construction details are summarized below for each newly installed monitoring well.
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Monitoring well and soil boring locations are shown on Figures 3-1 and 3-2, respectively.

Well construction diagrams and boring logs are provided in Appendix A and Appendix B,

respectively.

4.1.2.1 Monitoring Wells on DPSC

• MW-23. The borehole for this well was drilled in the southwestern portion of
the site to 30 feet below ground surface (bgs). The upper two feet of this
boring consisted of silt and angular gravel and was designated as railroad
bedding fill. Silt and silty sand were present from two feet bgs to approximately
eight feet bgs. A poorly sorted sand layer was present from eight feet bgs to 12
feet bgs. Interbeds of poorly sorted gravel and sand were encountered in the
remaining 18 feet of the borehole. The water table was estimated to be at
approximately 18.5 feet bgs. Pill readings ofgreater than 20 parts per million
(ppm) and petroleum odors were detected in an interval ofapproximately 11 to
18 feet bgs. Strong petroleum odors and Pill readings in excess of 100 ppm
were noted from 18 to 30 feet bgs. Petroleum stained soils were present from
approximately 25 to 26 feet bgs. A four-inch PVC well, screened from 16 to
26 feet bgs and intersecting the water table, was installed in the borehole.

• MW-24. The 30-foot deep borehole for this well was drilled in the central
portion ofDPSC along Rodgers Street. An oxidized silt layer was present from
zero to approximately six feet bgs. This silt layer graded to sand and gravel
from six to eight feet bgs. The remainder of the boring consisted of a poorly
sorted gravel with the exception of an approximately five-foot thick poorly
sorted sand layer from 14 to 19 feet bgs. The water table was estimated to be
at approximately 18.5 feet bgs. Pill readings of greater than 20 ppm and
petroleum odors were detected in soil samples collected at a depth of
approximately 14 feet bgs. Strong petroleum odors and Pill readings in excess
of 100 ppm were noted from 16 to 30 feet bgs. Petroleum stained soils were
present from approximately 20 to 21 feet bgs and from 22 to 23 feet bgs. The
borehole was completed with a four-inch PVC well, which was screened across
the water table from approximately 17 to 27 feet bgs.

• MW-25. The borehole for this well was drilled to 30 feet bgs along the
southern side of Dewitt Street in the south-central portion of DPSC. Fill,
consisting ofash, slag, and fire brick comprised the zero to approximately five­
foot depth interval. This fill unit was underlain by silt and fine sand to nine feet
bgs. The remaining 21 feet ofthe boring consisted ofalternating layers of sand
and gravel. Pill readings of greater than 20 ppm and petroleum odors were
detected in soil samples collected from 12 to 16 feet bgs. Strong petroleum
odors and PID readings of 100 ppm and greater were noted from 16 to 30 feet
bgs. Soil samples collected from approximately 18 to 22 feet bgs were saturated
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with NAPL. The level ofNAPL was estimated at approximately 18 feet bgs.
A petroleum sheen was visible on the surfaces of sand and gravel collected from
22 to 30 feet bgs. A six-inch PVC well, screened from 16.5 to 26.5 feet bgs
and intersecting the top of NAPL and the water table, was installed in the
borehole.

The presence or absence of NAPL was monitored in these wells following well

development. Due to the absence ofmeasurable NAPL in MW-24 on October 16, 1996, and

the minimal amount (0.01 feet) ofmeasurable NAPL in MW-24 on November 15, 1996, the

north-central extent of the on-site NAPL plume has been approximated. The northwestern

extent ofthe on-site NAPL plume has been approximated, based on the absence ofNAPL in

MW-23. The installation of MW-25 confirmed the presence of the NAPL plume in the

southern portion ofDPSC. The on-site extent of the NAPL plume on October 1996 and

November 1996 are depicted in Figures 4-1 and 4-2, respectively. NAPL is present beneath

approximately 42 acres in the southern portion ofDPSC.

4.1.2.2 Monitoring Wells on CSX Property

• CSX-MW-3. The 53-foot borehole for this well was drilled along the western
side ofthe access road on the CSX property. A fill unit, consisting ofcoal ash,
slag, and brick was present from zero to approximately 34 feet bgs. Native silt
comprised the 34 to 39-foot depth interval. Alternating layers of gravel and
sand were encountered in the remainder ofthe boring. The water table was esti­
mated to be at approximately 45.5 feet bgs. Strong petroleum odors and PID
readings in excess of 90 ppm were present from approximately 45 to 51 feet
bgs. Thin layers (less than one foot thick) of petroleum stained soils were
present from approximately 47 to 48 feet bgs and from 48 to 48.5 feet bgs. A
petroleum sheen was noted on gravel at approximately 50 feet bgs. A two-inch
PVC well, screened from 42 to 52 feet bgs and intersecting the water table, was
installed in the borehole.

• CSX-MW-4. The borehole for this well was drilled to a depth of 54 feet bgs
along the eastern side of the CSX access road. .The fill unit in this boring
extended from the ground surface to approximately 29 feet bgs. An oxidized
silt layer was present from 29 to approximately 32 feet bgs. This silt layer was
underlain by sand to a depth of approximately 37 feet. An approximately two­
foot thick gravel layer separated this sand layer from an eight-foot thick
petroleum stained sand unit. Gravel interbedded with thin sand layers was
encountered in the remainder of the boring. The water table was estimated to
be at approximately 45.5 feet bgs. PID readings of greater than 20 ppm and
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petroleum odors were detected in soil samples collected from approximately 37
to 43 feet bgs. Strong petroleum odors and PID readings in excess of 100 ppm
were noted from 43 to 54 feet bgs. The borehole was completed with a two­
inch PVC well, which was screened across the water table from approximately
43 to 53 feet bgs. Volatile organic vapors vented from the top of the well
following installation.

CSX-MW-5. The 54-foot deep borehole for this well was drilled along the
eastern side ofthe CSX access road. The upper approximately 43 feet consisted
of fill. A two-foot thick silt layer separated the fill from alternating sand and
gravel units, which were encountered in the remainder of the boring. A
saturated layer was perched above the silt from approximately 35 to 43 feet bgs.
The water table was estimated to be present at approximately 45.5 feet bgs.
Strong petroleum odors and PID readings in excess of 100 ppm were noted
from 45 to 54 feet bgs. Petroleum stained soils were present at approximately
49 and 53 feet bgs. A two-inch PVC well, screened from approximately 44 to
54 feet bgs and intersecting the water table, was installed in the borehole.

• CSX-MW-6. The borehole for this well extended to a depth of 52 feet bgs and
was drilled near the service railroad leading onto the ARCO/Sun Refinery
property. The fill unit at this location extended from the ground surface to
approximately 30 feet bgs. Layers of silt and fine sand were present from 30 to
37 feet bgs. Alternating layers of sand and gravel were encountered in the
remainder ofthe boring. The water table was estimated to be at approximately
41 feet bgs. Strong petroleum odors and PID readings in excess of 100 ppm
were noted from 42 to 52 feet bgs. Petroleum stained soils and a petroleum
sheen were present from approximately 46 to 49 feet bgs. The borehole was
completed with a two-inch PVC well, which was screened across the water table
from approximately 42 to 52 feet bgs.

Petroleum sheens were present on the water purged from these wells during

development and prior to sampling. During synoptic fluid-level measurements on October 16,

1996 and November 15, 1996, no measurable NAPL was present in these wells. As discussed

in Section 5.2.2, the data indicate that the petroleum sheens which are present are part of the

residuum from prior NAPL in this area.

4.1.2.3 Monitoring Wells/Soil Borings South of DPSC

• MWS-l. The borehole for this well was drilled to a depth of32 feet bgs in the
northwestern portion ofPassyunk Homes along the southern side of the Pollock
Street/Packer Avenue sewer. A silt layer was present from zero to
approximately eight feet bgs. Undifferentiated sands and gravels were
encountered in the remainder ofthe boring. PID readings of20 ppm and greater
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were detected at depths of approximately 14 to 20 feet bgs. Strong petroleum
odors and PID readings in excess of 100 ppm were noted from 20 to 30 feet
bgs. Petroleum stained soils and a petroleum sheen were noted from
approximately 27 to 30 feet bgs. The water table was estimated to be at
25 feet bgs. A two-inch PVC well, screened from 20 to 30 feet bgs and
intersecting the water table, was installed in the borehole.

MWS-2. This well was located along the southern side of the sewer in the
north-central portion ofPassyunk Homes. The borehole for this well was drilled
to a depth of28 feet bgs. The upper nine feet consisted of sand and silt, which
was underlain by alternating layers of sand and gravel. The water table was
estimated to be at approximately 19 feet bgs. PID readings of greater than
20 ppm were detected in soil samples collected from approximately nine to
12 feet bgs. Strong petroleum odors and Pill readings in excess of 100 ppm
were noted from 18 to 28 feet bgs. Petroleum stained soils and a petroleum
sheen were present from approximately 22 to 28 feet bgs. The borehole was
completed with a two-inch PVC well, which was screened across the water table
from 17 to 27 feet bgs.

MWS-3. The 24-foot deep borehole for this well was drilled along the southern
side of the Pollock StreetlPacker Avenue sewer in the northwest portion of
Passyunk Homes. Fill, containing brick and coal, was present from zero to
approximately six feet bgs. The fill was underlain by silt which extended to
approximately 13 feet bgs. An undifferentiated gravel and sand unit was
encountered in the remainder of the boring. The water table was estimated to
be at approximately 15 feet bgs. PID readings of greater than 20 ppm and
petroleum odors were detected in soil samples collected from approximately
four to 10 feet bgs. Strong petroleum odors and Pill readings in excess of
100 ppm were noted from 15 to 24 feet bgs. Petroleum stained soils and a
petroleum sheen were present from approximately 17 to 24 feet bgs. A two­
inch PVC well, screened from 12 to 22 feet bgs and intersecting the water table,
was installed in the borehole.

MWS-4. The borehole for this well was drilled to a depth of26 feet bgs. The
borehole was located on the opposite (north) side ofthe Pollock Street/Packer
Avenue sewer from MWS-3. No logging of soils was performed on this
borehole due to its proximity to MWS-3. The water table was estimated to be
at approximately 18 feet bgs. The borehole was completed with a two-inch
PVC well, which was screened across the water table from 15 to 25 feet bgs.

• MWS-5. The borehole for this well was drilled at the intersection ofPenrose
Avenue and Moyamensing Avenue. The total depth of this borehole was
approximately 29 feet bgs. A fill unit, containing ash and burn debris, was
present from ground surface to approximately 14 feet bgs. A less than two-foot
thick silt layer separated the fill from an undifferentiated sand and gravel unit,
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which extended to 29 feet bgs. The water table was estimated to be at
approximately 12 feet bgs. Strong petroleum odors, a petroleum sheen, and
PID readings of 90 ppm and greater were present from 24 to 28 feet bgs. A
two-inch PVC well, screened from approximately 18 to 28 feet bgs, was
installed in the borehole. The well screen did not intersect the water table, but
was screened across the interval where evidence of petroleum contamination
was present.

• SBS-l. This boring was drilled along the southern side of the Pollock
StreetlPacker Avenue sewer on the south side ofPollock Terrace in Passyunk
Homes. The total depth of the boring was 24 feet, approximately two feet
below the measured bottom of the sewer invert in this area. Silt, sand, and
gravel, designated as fill, were encountered in the upper six feet of this boring.
Sand was present from six to approximately 21 feet. .Alternating layers ofsand,
silt and gravel were encountered in the remainder of the boring. Strong
petroleum odors and PID readings in excess of 100 ppm were noted from 22 to
24 feet bgs. Petroleum stained soils were present at approximately 23 feet bgs.

• SB8-2. This boring was drilled along the eastern side of24th street in Passyunk
Homes. This location was selected in order to characterize lithology and
determine the presence or absence ofNAPL along the northern portion ofthe
Pollock StreetlPacker Avenue sewer. The sewer curves southward along 24th
street in this area. The total depth ofthe boring was 20 feet, approximately two
feet below the estimated bottom ofthe sewer invert. Silt, sand, gravel and red
brick fragments comprised the upper two feet of this boring. Silty sand was
present from two to approximately eight feet. Alternating layers of sand, and
gravel were encountered in the remainder of the boring, with an approximately
one-half foot thick silt layer at 13 feet bgs. NAPL-saturated soils were
encountered at approximately 19 feet bgs. Strong petroleum odors and Pill
readings in excess of 100 ppm were noted from 17 to 20 feet bgs;

•. SBS-3. This boring was drilled along the eastern and northern side of the
Pollock StreetlPacker Avenue sewer near the intersection of 24th Street and
Packer Street in Passyunk Homes. This location was chosen due to the
eastward bend in the sewer approximately 100 feet south of this intersection.
The bottom of the sewer invert was measured at 19.7 feet bgs through the
manhole on the southern side ofPacker Street. The total depth of the boring
was 22 feet. Silt and sand were present from ground surface to approximately
10 feet bgs. Alternating layers of sand and gravel were encountered in the
remainder ofthe boring. NAPL was encountered in this boring at approximately
19 feet bgs. Strong petroleum odors and Pill readings in excess of 90 ppm
were noted from 16 to 22 feet bgs. Black discolored soils were noted at
approximately 25 feet bgs.
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• SBS-4. This 21-foot deep boring was drilled along the southern side of the
Pollock StreetlPacker Avenue sewer in the north-central portion ofPassyunk
Homes. The bottom ofthe sewer invert was measured at approximately 19 feet
bgs through a sewer manhole on the southern side of Packer Street. Fill
comprised the upper approximately 10 feet of this boring. Upon split-spoon
refusal on slag, the boring was moved approximately 10 feet to the south of the
original location. Samples collected from 10 feet bgs and from 15 to 21 feet bgs
were mostly sand and gravel. Saturated soils. were encountered at
approximately 19 feet bgs. Strong petroleum odors and Pill readings in excess
of 50 ppm were noted from 15 to 18 feet bgs. Pill readings greater than
150 ppm were measured in samples collected from 17 to 21 feet bgs. No
NAPL-saturated soils were present in this boring.

• SBS-5. This boring was drilled on the opposite (north) side of the Pollock
StreetIPacker Avenue sewer from SBS-4. The total depth of the boring was
22 feet, approximately two feet below the estimated bottom ofthe sewer invert
in this area. The upper two feet ofthis boring consisted ofsilt, sand, and gravel
and was characterized as fill. Alternating layers of silt and sand were present
from two to approximately 11 feet bgs. Alternating layers of sand and gravel
were encountered in the remainder ofthe boring. Gravel content decreased with
depth. Soils saturated with NAPL were present at approximately 19 feet bgs.
Strong petroleum odors and PID readings in excess of 150 ppm were noted
from 16 to 22 feet bgs.

• SBS-6. This boring was drilled along the northern side of the Pollock
StreetlPacker Avenue sewer to the northeast of the intersection of23rd Street
and Packer Street. The total depth of this boring was 24 feet, approximately
two feet below the estimated bottom ofthe sewer invert. Alternating layers of
sand and silt were present from ground surface to approximately seven feet bgs.
Sand and gravel comprised the seven to 12-foot depth interval. Sand, with the
exception of sand and gravel at 19 to 20 feet bgs, was encountered in the
remainder of the boring. NAPL was present at approximately 17 feet bgs.
Strong petroleum odors and Pill readings greater than 150 ppm were noted
from 24 to 20 feet bgs. Petroleum stained soils were present at approximately
16 and 18 feet bgs.

• - SBS-7. This boring was drilled along the northern side of the Pollock
StreetIPacker Avenue sewer along Packer Street in the northeast section of
Passyunk Homes. The bottom of the sewer invert near this location was
measured at approximately 18 feet bgs. The boring was drilled to 20 feet bgs.
The upper two feet were characterized as fill. Sand and silt were present from
two to approximately 10 feet bgs. Alternating layers of sand and gravel were
encountered in the remainder of the boring. The water table was encountered
at approximately 17 feet bgs. Strong petroleum odors and Pill readings in
excess of 100 ppm were noted from 11 to 20 feet bgs. Petroleum stained soils
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were present at approximately 17 feet bgs. No NAPL-saturated soils were
present in this boring, however a petroleum sheen was noted on sand and gravel
from 18 to 20 feet bgs.

SBS-8. This boring was drilled along the southern side of the Pollock Street!
Packer Avenue sewer along Moyamensing Avenue. The bottom ofthe sewer
invert was estimated at 14 feet bgs in the manhole located near the intersection
ofMoyamensing Avenue and Penrose Avenue. The total depth of the boring
was 16 feet. Gravel, brick fragments and ash were present from zero to
approximately six feet bgs. A two-foot thick silt and sand layer separated the
fill from a sand and gravel unit which was encountered in the remainder ofthe
boring. Saturated soils were present at approximately nine feet bgs. No NAPL
was present in this boring. Strong petroleum odors, a petroleum sheen, and Pill
readings in excess of 100 ppm were noted from nine to 16 feet bgs. Petroleum
stained soils were present at approximately 13, 14, and 15 feet bgs. Preferential
staining was noted in thin (two inches thick) sand layers from 15 to 15.5 feet
bgs.

Based on these observations, soils saturated with NAPL are present on the northern

side of the Pollock StreetlPacker Avenue sewer. Measurable NAPL (0.05 feet thick) was

present in MWS-l and MWS-2 on November 15, 1996. Information from fluid level

measurements in monitoring wells on October 16 and November 15, 1996 were used to

approximate the extent ofNAPL off ofDPSC is shown in Figures 4-1 and 4-2.

4.2 mICKNESS AND QUANTITY OF NAPL

The volume ofNAPL beneath DPSC which was reported in the Phase I RIfFS was

based on assumed NAPL and soil parameters, and an approximated extent of the NAPL

plume beneath DPSC. The above-mentioned drilling activities, combined with the results of

supplemental laboratory testing of the physical characteristics of the NAPL, were used to

revise prior estimates of the NAPL plume volume. A summary of prior apparent thickness

measurements, a description of the NAPL baildown/recovery tests, and the revised NAPL

plume volume estimate are provided below.

4-9



r '-...
: .

x.

FIGURE 4-2

MALCOLM PIRNIE. INC.

SCALE IN FEET

LEGEND
• MONITORING WELL • SOIL BORING

•
APPROXIMATE AREA OF PLUME APPROXIMATE EXTENT OF

:i GREATER THAN 0.1 FEET NAPL BENEATH DPSC
........ ~~t:(APRIL 1996) .

•~•••••~ <:HAlO U""'C';: !~ti -- - - -- APPROXIMATE EXTENT OF
............... c£\ N :L----J'L::NAPL BENEATH STUDY AREA.

"' =:0\.................... N (NOVEMBER 1996)

$ Mw:::2'f· • ~.:~ ::..

.~••l"!••••••"'••••••!

;
!
I

O
·v~~ "

.... , J••••••"'••••• I\0 •••••,...

SUItDfHc " :

f

..
~

I
"'l
<t
D,...-
j)

;;. S~5
D
[)

:0
~

:::>,...-
.."
:::>
:l:::
1..,...-
:::l

S - 4

<l:,...-
;;;­
:::>
:::>

~ 200 400 800

:2;t-...----.........""r....-----..........-..Ii1i~..."""",;jIij.."""-ii_----.....~""'---------"""'"'---'""""--iiioIIio----- -...-------.....
2 1''''1 DEFENSE PERSONNEL SUPPORT CENTER
~ : ...: USACE CONTRACT NO. DACA31-94-D-0017

[) US Army Corps APPROXIMATE EXTENT OF NAPL PLUME BENEATH DPSC AND STUDY AREA
2 of Engileers . (NOVEMBER 15. 1996)"'l ... .... .... ..

XREF: X643-01

.....
o



4.2.1 Apparent NAPL Thickness Measurements

On-site wells were monitored for NAPL in June 1991, September 1992,

October 1994, December 1994, March 1995, April 1996, July 1996, October 1996, and

November 1996. Summaries of these fluid-level measurements are included in Appendix G.

Prior to March 1995, a maximum of only nine wells were monitored for NAPL. In

March 1995, 11 of25 wells contained NAPL. During the April 1996 baildown/recovery

tests, measurable NAPL was confirmed in these 11 wells and also detected in MW-12, located

in the northeastern portion ofDPSC. This well had not contained measurable NAPL in any

ofthe previous rounds of monitoring, although petroleum sheens were noted on soils from

the borehole for MW-12 in 1994.

In July 1996, 30 on-site and off-site wells were monitored for NAPL. The presence

ofNAPL was confirmed in 10 of 12 wells which contained NAPL in April 1996. Monitoring

wells MW-4 and MW-7, which had previously contained measurable NAPL, were not

monitored during this round due to problems with well access. Measurable NAPL was also

detected in MW-I0, which had not contained NAPL in any of the previous rounds of

monitoring. The only other well which contained NAPL in July 1996 was MW-25, which was

installed after the April 1996 baildown/recovery tests. During the first round of synoptic

fluid-level measurements conducted on October 16, 1996, NAPL was present in 15 of43 on­

site and off-site wells, excluding wells on the ARCO/Sun Refinery property. The only

additional NAPL-containing well, MWS-l, had not been installed prior to the July 1996 round

ofmeasurements. The second synoptic round, performed on November 15, 1996, confirmed

the presence ofNAPL in the same 15 of43 wells, and identified measurable NAPL in MWS­

2, MW-24, and SMW-4.

The NAPL thickness measured in a well does not represent the actual thickness of

NAPL on the saturated zone. The reason for this difference is illustrated in Figure 4-3. The

zone of soil directly above the water table is saturated due to capillary forces, which draw

water above the water table into the soil pore spaces. NAPL collects on the top of this

capillary zone, or capillary fiinge, because NAPL is immiscible in, and less dense than water.

A capillary fringe is absent in a monitoring well, due to the absence ofcapillary forces within

the well casing due to the relatively large diameter of the well casing. Therefore, as NAPL
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enters the well through the well screen from the top of the capillary fringe, it collects on the
top of the water column in the well, and equilibrates with the actual level ofNAPL in the
surrounding soil. Ifan appreciable amount ofNAPL collects on the water surface in the well,
the water level will be depressed by the weight of the NAPL.

Site-wide differences in apparent NAPL thicknesses are affected by a variety offactors
specific to each well location. The measured NAPL thicknesses in some ofthe wells may be
equivalent to the actual thickness ofNAPL on the saturated zone due to either a negligible
capillary fringe or an insufficient amount ofNAPL to depress the water column in the well.
In order to assess the actual thickness ofNAPL on the saturated zone at DPSC site, NAPL
baildownlrecovery tests were performed.

4.2.2 NAPL BaiidownlRecovery Tests

By removing NAPL and water from a well, and recording the response ofNAPL and
water levels in the well over time, the actual NAPL thickness on the water table can be
approximated. Estimates of areal NAPL thickness using the results of these baiIdowni
recovery tests are more representative than estimates based on apparent NAPL thicknesses.
In April 1996, NAPL baiIdownirecovery tests were performed on 12 on-site monitoring wells.
NAPL thickness calculations based on these tests are summarized in Table 4-1 and graphs of
time versus NAPUwater data are included as Appendix E.

The analytical method proposed by Gruszczenski (1987) was utilized for all
baiIdownirecovery tests. Deviations from this analysis method were required for baildownl
recovery tests at MW-IA, MW-2, MW-3, and MW-9, since inflection points were not
identifiable on the time versus depth-to-water curves for these tests. According to
Gruszczenski (1987), the MW-IA data (Appendix E) indicates that the apparent NAPL
thickness is equivalent to the NAPL thickness in the formation. Calculated NAPL thicknesses
for MW-2, MW-3, and MW-9 represent estimated maximum NAPL thicknesses because the
respective inflection equilibria appeared to have occurred prior to the first recovery
measurements. A NAPL thickness of0.23 feet was calculated for the baildownl recovery test
in MW-9. This test may have been terminated before the inflection equilibrium. However,
a stable NAPL thickness had persisted for approximately four hours. Data curves from
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TABLE 4-1
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

NAPL BAILDOWN/RECOVERY TEST SUMMARY

Measuring·
April 1996

Apparent Calculated NAPL Depth to Depth to Apparent Depth to Corrected
WelllD Point NAPL NAPL Elevation NAPL Water Water-table Water Water-table

Elevaton Thickness Thickness (ftAMSL) (ft BMP) (ft BMP) Elevation (ft BMP) Elevation
(ftAM~L) (feet) (feet) (ftAMSL) (ft AMSL)

MW-1 20.78 18.03 2.75 2.75
MW-1A 21.33 0.39 0.41 2.47 18.86 19.25 2.08 0.80 2.39
MW-2 21.83 0.72 0.02 2.14 19.69 20.41 1.42 0.76 1.97
MW-3 20.34 1.46 0.20 2.29 18.05 19.51 0.83 0.77 1.95
MW-4 20.60 1.62 0.14 2.41 18.19 19.81 0.79 0.77 2.03
MW-5 20.32 1.72 0.27 2.37 17.95 19.67 0.65 0.77 1.98
MW-6 21.18 2.33 0.37 2.58 18.60 20.93 0.25 0.77 2.03
MW-7 19.30 1.00 0.12 2.54 16.76 17.76 1.54 0.80 2.34
MW-9 20.08 3.15 0.23 3.06 17.02 20.17 -0.09 0.78 2.36
MW-10 16.56 13.82 2.74 2.74
MW-11 20.21 1.28 0.19 2.45 17.76 19.04 1.17 0.78 2.17
MW-12 19.54 0.32 0.06 2.89 16.65 16.97 2.57 0.83 2.84
MW-13 20.38 17.51 2.87 2.87
MW-14 20.27 1.86 0.31 2.51 17.76 19.62 0.65 0.77 2.08
MW-15 22.58 0.66 0.18 2.28 20.30 20.96 1.62 0.78 2.13

NOTES:

AMSL =Above mean sea level

BMP = Below measuring point

(
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baildown/recovery tests in MW-9 and MW-11 were checked with the analytical method of

Hughes, et aI. (1988) because relatively small amounts (0 to 10 percent) of water were

removed.

Based on the results of the NAPL baildown/recovery tests, the maximum thickness

of the NAPL plume beneath DPSC is approximately 0.4 feet. At the time of the

baildown/recovery tests, the thickest portion of the NAPL plume was located at MW-IA

located in the center of DPSC. Figure 4-4 presents isopach contours of the NAPL

thicknesses based on the baildown/recovery test results. The results of these tests indicate

that the average thickness ofNAPL beneath DPSC is approximately 0.16 feet.

4.2.3 NAPL Plume Volume Estimation

The apparent NAPL thickness measurements and the approximate on-site extent of

NAPL were incorporated into the van Genuchten capillary model, a three-phase capillary

pressure model, to estimate the volume ofNAPL at DPSC. This model is widely accepted

and may provide a more accurate representation ofNAPL volume than other methods where

relatively thin layers ofNAPL are present (Fetter, 1993). The details regarding the use ofthis

method are provided in Appendix H. Information used in this estimate included parameters

which were based on geotechnical analyses of soils as reported in the Phase I RIfFS.

Although the accuracy of these parameters has not been independently verified by Malcolm

Pirnie, these values were considered reasonable for the NAPL volume approximations.

As part ofthis study, to reduce the uncertainties with the estimate ofNAPL volume,

specific gravities ofNAPL collected from individual monitoring wells, NAPL surface tension,

and NAPL-water interfacial tension were measured in the laboratory. Specific gravity

contours are shown in Figure 4-5. As described in Appendix H, calculations using the van

Genuchten capillary method indicate that the volume ofthe NAPL plume on the water table

beneath DPSC is likely to range from approximately 690,000 to 920,000 gallons.

In addition to the NAPL plume on the water table, residual NAPL is present in soil

pores above the NAPL plume. The Phase I RI/FS estimated the volume of residual NAPL

in soil contained in a zone from 15 to 30 feet below grade beneath DPSC and within the

500 ppm Total Petroleum Hydrocarbon (TPH) contour. This zone incorporates unsaturated
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and saturated soils as the water table below DPSC is at approximately 20 feet below grade.

This estimate was conducted with TPH data from the 15- to 30-foot interval and the SoilVol

module of SpillCAD. Based on this information, the Phase I RIlFS estimated that

355,000 gallons ofTPH were present from 15 to 30 feet below grade. As discussed below,

Malcolm Pirnie re-evaluated this estimate.

The amount ofresidual NAPL in soil above the NAPL plume was estimated from the

"volumetric oil (NAPL) content" of soil which is a ratio based on the volume of TPH­

contaminated soil. Estimating the non-aqueous phase volume directly from the TPH

concentration incurs a very small error, assuming the natural organic concentration ofthe soil

is very low (parker et aI., 1994). TPH soil data for samples collected from a depth of 15 to

30 feet were used in this estimate. The localized TPH-contaminated soil shallower than 15

feet below grade was not included in this estimate because it appears to be unrelated to the

NAPL plume. Also, its volume is an order of magnitude less than TPH-contaminated soils

from 15 to 30 feet below grade.

~-- Soil in the depth interval that was beneath the air-NAPL or air-water interface was

not included in the volume of contaminated soil because this contamination had been largely

included as part ofthe NAPL plume volume calculations. Because the volume ofNAPL on

top ofthe water table had been estimated previously as 690,000 to 920,000 gallons, it was

not appropriate to include this volume in an estimate ofresidual NAPL in the soil. Therefore,

the volume of TPH-contaminated soil below the air-NAPL and air-water interface was

subtracted from the volume of soil between 15 and 30 feet below grade. As discussed in

Appendix H, a high estimate for the volume of residual NAPL in so!l above the water table

is 351,000 gallons.

4.3 COMPOSITION OF NAPL

The NAPL Plume Study and Phase II ESAs included the collection and

characterization ofsoil, groundwater, and NAPL samples from locations on, and adjacent to,

the DPSC property. The analytical results are summarized in the Friedman & Bruya, Inc.

analytical report, provided as Appendix I. Based on these results, NAPL samples, which were
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collected from wells screened across the NAPL layer on top ofthe water table at DPSC, were

composed of a minimum of 90 percent undegraded and degraded, light refinery naphtha

characteristic of JP-4. This interpretation of the analytical data provided by Friedman &

Bruya is based on the boiling point range ofNAPL samples, and the pattern ofn-alkanes

indicative ofa straight run refinery naphtha (characteristic ofJP-4). Due to the proximity of

the ARCO/Sun Refinery to DPSC, Friedman & Bruya could not rule out that the naphtha may

be composed ofrefinery intermediates or light crude oil.

The NAPL beneath DPSC is not a fuel oil or boiler fuel due to its incompatible ratio

ofhigh to low boiling point compounds, which is not characteristic offuel oils. The boiling

range ofthe NAPL is not indicative ofmotor oil, lubricating oil, or solvent. The NAPL is not

a diesel based on the uncharacteristic boiling point range and the high flash point, which

would be unsafe ifused in diesel engines. Although reported previously in the Phase I RIlFS

(KemronlVersar, 1995) as a mixture ofgasoline and diesel, the NAPL, according to Friedman

and Bruya, is not a gasoline/diesel mixture based on the absence of high octane aromatic

compounds commonly found in gasoline, the high amounts of n-alkanes not common to

gasoline, and the lack of high boiling point compounds present in diesel fuel. Although a

minor component ofthe NAPL plume may be gasoline, as discussed below, the NAPL is not

primarily gasoline due to the following:

•. The boiling range ofthe NAPL extends'beyond that ofgasoline

• The abundance ofn-alkanes in the NAPL exceeds that found in gasoline

• ' High octane aromatic compounds commonly found in gasoline are not present
in the NAPL

Analytical results ofall NAPL, soil, and groundwater samples, collected as part ofthis NAPL

Plume Study, are summarized in Section 5.0 ofthe QCSR.

The analysis ofsome NAPL samples showed the presence ofdegraded light refinery

naphtha (characteristic ofJP-4), which was reported to have occurred due to varying degrees

ofbiological degradation and evaporative weathering processes. According to Friedman and

Bruya, the degree ofNAPL degradation was based on the presence or absence ofn-alkanes,

and the relationship between the quantity ofNAPL and its molecular weight. The presence
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of n-alkanes and other highly volatile compounds generally indicates that the NAPL is

undegraded, because degradation processes would have likely caused a reduction of these

compounds.

According to Friedman and Bruya, the undegraded and degraded light refinery

naphtha (characteristic ofJP-4) may indicate two separate historical releases. As shown in

Figure 4-6, highly degraded naphtha was present in NAPL samples from MW-7 and MW-12,

and moderately degraded NAPL samples were collected from MW-IA, MW-II, and MW-9.

Based on the abundance ofundegraded light refinery naphtha (characteristic ofJP-4) in the

western portion ofthe site, the presence ofmoderately degraded light refinery naphtha in the

south-central portion ofDPSC is indicative ofmixing between the new, undegraded naphtha

plume and the old, degraded naphtha plume. Despite the apparent presence oftwo naphtha

plumes, Friedman and Bruya have concluded that the source ofthe undegraded and degraded

light refinery naphtha is the ARCO/Sun Refinery. The proximity of the undegraded light

refinery naphtha to the northeastern portion ofthe ARCO/Sun Refinery South Yard, and the

L. progressive degradation away from the ARCO/Sun Refinery property (see Figures 4-5 and

4-6), further support the conclusio·n that the source of the NAPL plume beneath DPSC is the

ARCO/Sun Refinery property (see Section 5.1.3).

In several NAPL samples, organic lead was detected in two forms, tetramethyllead

and tetraethyllead. Figures 4-7 and 4-8 show the concentrations of total lead and organic

lead in NAPL samples, respectively. The presence ofthese lead compounds and isooctane,

which was also detected in several NAPL samples, indicates that low levels ofgasoline are

present in the NAPL plume. As provided and discussed in Appendix I, the following table

summarizes the estimated relative percent ofgasoline in NAPL samples collected at DPSC

based on the concentrations of organic lead and isooctane.

Estimated Relative Percent of Gasoline in NAPL Samples

Sample Identification Based on Lead Based on Isooctane

MW-I 0.6 0

MW-2 14 IS

MW-3 1.4 2.8

MW-4 1.1 IS

4-1S
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I Sample Identification I Based on Lead I Based on Isooctane I
MW-5 0.7 6

MW-6 0.6 16

MW-7 0.7 0

MW-9 5.0 Not Available

MW-ll 2.3 0

MW-12 0 0

MW-14 0.6 0

MW-15 0 0

MW-25 0.7 1.6

According to Friedman & Bruya, the distribution and relatively low levels of these

gasoline constituents indicate that the gasoline may have been distributed throughout the site

(away from its source) by the naphtha as the plume migrated through the study area. In

~___ addition, a pattern of n-alkanes atypical of gasoline was observed in many of the NAPL

samples. Based on the interpretation of these analytical data by Friedman and Bruya, the

NAPL is a no more than 10 percent gasoline. See Appendix I for an explanation of the

presence and distribution ofgasoline constituents in the NAPL plume.

The NAPL sample from MW-12 was characterized as either a highly weathered

naphtha or kerosene. The analysis ofthis sample indicated the lack ofnot only n-alkanes, but

also the absence of the highly volatile compounds seen in the other NAPL samples.

According to Friedman & Bruya, the NAPL in MW-12 has likely undergone evaporative

weathering and may be located near the edge ofthe degraded naphtha plume, where relatively

high rates of evaporative degradation would be expected.

During drilling activities at DPSC, soil samples were collected for analysis.

Undegraded and degraded naphtha were present in samples collected from MW-23, MW-24,

and MW-25. Motor oil or lubricating oil, and gasoline constituents were detected in shallow

soil samples near Building 28. Near the Oregon Avenue USTs, analysis of shallow soil

samples above the water table showed evidence offuel oil. Soil samples from the Building 28
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area and near the Oregon Avenue USTs were collected above the zone where NAPL and

residual NAPL may have been vertically distributed due to water-table fluctuations.

Analysis ofsoil samples from borings on the CSX property showed evidence ofhighly

degraded naphtha, with the exception ofone of three soil samples from CSX-MW5. This soil

sample, collected at a depth interval of 44 to 46 feet below ground surface, contained

degraded gasoline or diesel fuel.

Soil samples collected from borings drilled along both sides of the Pollock Street!

Packer Avenue sewer contained undegraded and degraded naphtha similar to the soil and

NAPL samples collected at the DPSC property. Soil samples collected during drilling of the

borings for MWS-I and MWS-2 also contained gasoline constituents.

All analytical data was validated by a USEPA- certified data validator. Based on the

professional judgement of the data validator and specific rules developed by USEPA

Region III, appropriate QNQC measures were employed by the laboratory.
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5.0 NAPL PATHWAYS

The results of the field activities conducted as part of this study were evaluated in

conjunction with historical information to address three ofthe main objectives ofthis study:

to determin~ whether NAPL is currently migrating onto DPSC from an off-site source; to

assess the migration ofNAPL through and offofDPSC; and to identify the potential source

or sources ofthe NAPL plume. The main factors that have influenced the migration ofNAPL

in the study area are discussed separately, below.

5.1 POTENTIAL FORMER PATHWAYS

5.1.1 Historical Groundwater Flow

Historical, regional information indicates that groundwater flow in the vicinity ofthe

ARCO/Sun Refinery and DPSC is to the southeast. Figure 1-14 (Paulachok, et ai, 1984)

shows that regional groundwater flow in southeastern Philadelphia was generally to the south

southeast based on data collected from 1976 through 1980. Greenman, et at. (1961) indicate

that the direction of groundwater flow under natural conditions in the vicinity of the

ARCO/Sun Refinery property and DPSC is to the south southeast. The hydrogeologic cross­

section B-B' in Figure 5-1 transects DPSC and shows that ambient groundwater flow was

towards the Delaware River. Only groundwater in the immediate vicinity ofthe Schuylkill

River flows northwestward and discharges to the river.

This general flow direction is supported by water-level data reported for 1932 (Sun,

1997) and from 1982 through 1997. Figure 5-2 shows water levels measured in 1932 during

non-pumping conditions. These former monitoring points were located in the southeastern

portion of the ARCO/Sun Refinery property. In instances where test holes were dry, the

depth below which groundwater is present is indicated with a less than "<" sign. Water levels

from a series offour wells in the vicinity ofthe Pollock StreetlPacker Avenue sewer indicate

an easterly direction ofgroundwater flow. As shown in Figure 5-2, Well #17, Well #15, Well

#14, and Well #13 are generally arrayed along a west-northwest to east-southeast trend. The

'·1
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water elevations in these wells decrease from west to east, from a high of2.17 in Well #17

to a low of 0.58 in Well #13. In addition, the water level in test hole #20, located

approximately 400 feet north of this line of wells had a water level of 11.92 feet which

indicates even higher groundwater elevations in this part ofthe ARCO/Sun Refinery property.

Based on data reported from 1982 through 1995 (Attachments A through G in

Appendix N), groundwater flow directions in the northeastern portion of the ARCO/Sun

Refinery South Yard (opposite the CSX property from DPSC) are to the east-southeast.

Also, numerous reports dated from 1982 through 1997 concerning the ARCO/Sun Refinery

South Yard state that the direction of groundwater flow in this portion of the refinery is to

the southeast. Excerpts from these reports are provided below:

Woodward-Clyde Consultants, 1982 -
"In general, the direction ofgroundwater flow in this zone (upper water bearing
zone), in the South Yard Tank Farm area is toward 26th Street (southwest) (sic)
[southeast]1I (The parenthetical reference to a southwesterly direction of
groundwater flow in this document is clearly an error since, geographically, 26th
Street is located east or southeast of the ARCO/Sun Refinery South Yard.

.,--.. Furthermore, this conclusion is supported by the figure provided as Attachment
K in Appendix N of this document, which shows groundwater flow to the
southeast).

Engineering Enterprises, Inc., 1987 -
"Groundwater flow in this area is predominantly in a south/southeasterly
direction."

Engineering Enterprises, Inc., 1988 -
"Groundwater flow is predominantly in a south/south easterly direction."

Groundwater & Environmental Services, Inc., 1988 -
"While local topographic and physiographic conditions indicate that local
groundwater flow should be to the west to southwest, insufficient reliable data
was obtained during the course of site investigations to fully define local
hydrogeology. A southerly component of groundwater flow was detected,
however, as part of the Twenty-Sixth Street Sewer investigation."

Groundwater & Environmental Services, Inc., 1992 -
"In the eastern portion ofthe South Yard, along 26th Street, groundwater flows
in a east/southeasterly direction at a slope of6.86 x 10-3 feet/foot."
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Groundwater and Environmental Services, Inc., 1993 -
"The shallow aquifer in the northeastern area of the South Yard is characterized
by an eastern to southeastern groundwater flow."

Furthermore, the Offsite Free-Phase Hydrocarbon Delineation Interim Report

prepared for Sun (Dames & Moore, 1997) states (page 10):

"A groundwater contour map prepared from November 15, 1996
groundwater elevation data are (sic) presented as Figure 2-2. This figure
indicates that the overall groundwater flow direction is to the south southeast
and that the 26th Street and PollocklPacker Street sewers affect groundwater
flow patterns locally."

Synoptic fluid-level measurements conducted on December 14, 1994 and in March

1995 also support a southeasterly direction ofgroundwater flow in this portion of the study

area. Figures 5-3 and 5-4 show the potentiometric contours for the December 1994 and

March 1995 synoptic rounds offluid-level measurements, respectively. Both figures indicate

that groundwater flow on the ARCO/Sun Refinery property and in the northwestern portion

ofDPSC was generally to the southeast. The direction of groundwater flow in the central

portion of DPSC was generally to the south during the December 1994 and March 1995

synoptic fluid-level measurements.

Distortions to the potentiometric contours shown in Figures 5-3 and 5-4 are present

along 26th Street. In some areas north of the Pollock StreetlPacker Avenue sewer, these

coincide with the locations of Sun recovery wells, which were installed by Sun in 1993 and

1994 to comply with a PADEP consent order to recover NAPL from known and existing

plumes on the ARCO/Sun Refinery property and prevent the off-site migration ofNAPL.

Based on a review of reports submitted to PADEP by Sun, pumping of groundwater and

NAPL from recovery wells (RW-400, RW-40l/S-94, RW-402, RW-403/S-90, RW-404, and

RW-405) along 26th Street began in January 1996 (Sun, 1996). However, recovery wells

RW 40l/S-94 and 403/S-90 were installed in 1993 and recovery wells RW 400, 402, 404, and

405 were installed in May 1994. These recovery wells were not reported as pumping during

the period of synoptic fluid-level measurements in December 1994 and March 1995.

Along 26th Street, the reported water levels below mean sea level are indicative of

groundwater withdrawals or drains that have lowered water levels below the unaltered water
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table. Water levels below mean sea level are not uncommon in Southeastern Philadelphia,

based on the water table elevations recorded on the potentiometric contour map shown in

Figure 1-14 (paulachok and Wood, 1984). As discussed in Section 5.4.2, the water levels

below mean sea level in the study area may have been influenced by the 26th Street sewer.

Based on a review of documentation concerning petroleum recovery in the South

Yard, at least three recovery wells, their recent or present use unknown, are located in the

southern portion of the ARCO/Sun Refinery South Yard. With the exceptions ofWell #6

(Figure 5-2) and the recovery wells along 26th Street, the available information does not

clearly identify the locations of the remaining product recovery wells in the South Yard.

Based on available documents which discuss recovery operations in the South Yard, two

otherrecoverywells appear to be RW-l and S-30 which are located in the southern portion

ofthe South Yard. The location ofthese wells are shown on Attachment H in Appendix N.

Well RW-l is approximately 3,500 feet southwest ofDPSC and well S-30 is approximately

2,900 feet southwest of DPSC. According to information provided by Sun (Coladonato,

1996), no groundwater pumping is known to occur in the eastern portion of the South Yard

in the vicinity of26th Street and south of the Pollock StreetlPacker Avenue sewer. Despite

this information, water levels below mean sea level in this area may be the result of

groundwater withdrawals.

Several anomalies in the potentiometric data for December 1994 and March 1995

were noted. A difference ofmore than two feet is reported for water levels in two adjacent

and similarly constructed monitoring wells, S-51 and S-52, south of the service rail which

crosses 26th Street. Since March 1995, monitoring well S-52 has apparently been destroyed

so that it was not possible to re-survey the elevation of this well. Water level elevations of

greater than 20 feet amsl were reported for S-77 located in the northern portion of the

ARCO/Sun Refinery South Yard. Sun (1997) indicates that this water level represents a

perched zone, the areal extent of which is unknown. NAPL can migrate on perched'

groundwater and, in fact, NAPL has been documented in both monitoring wells S-77 and S­

77P, which was installed as a replacement well adjacent to S-77 between the October 1996
(

~. and November 1996 synoptic rounds of fluid-level measurements, which are discussed in

Section 5.2.
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During field activities in 1996, on-site water levels were approximately two feet higher

than those previously recorded (Figure 1-17). This difference in water levels appears to have

been caused by relatively high precipitation in the greater Philadelphia area in 1996. The

effect ofthese water-level changes on the migration ofNAPL is discussed in Sections 5.3 and

5.4 in conjunction with stratigraphy and the presence of sewers in the saturated zone.

5.1.2 Influence of Pumping on Groundwater Flow Directions

Changes in historical groundwater withdrawals to the east ofDPSC, in the area ofthe

Walt Whitman Bridge, and to the south ofDPSC, at the U.S. Naval Shipyard, may have

affected the direction ofgroundwater flow (paulachok, 1991). Local withdrawals that affect

potentiometric contours and local groundwater flow directions are not uncommon in southern

Philadelphia. The demand created by pumping of the deeper aquifer was likely met by the

aquifer itselfand downward leakage from the upper aquifer. The effect that this downward

leakage from the shallow aquifer would have on groundwater gradients would vary based on

the horizontal continuity, thickness, and hydraulic properties of any finer-grained units

between the deeper and shallow aquifer. No definitive information is available to conclude

that groundwater flow directions in the shallow aquifer in the vicinity ofDPSC were affected

by nearby pumping from the lower aquifer.

Information on the ARCa/Sun Refinery (Sun, 1997) indicates that long-term pumping

has occurred since the 1930s in the southeastern portion ofthe ARCa/Sun Refinery property.

According to this information, generally continuous petroleum recovery operations have been

ongoing in the southern portion ofthe South Yard since the mid 1930s. Well #6 on Figure

5-2 is a recovery well, which reportedly operated from 1932 until possibly 1984 (Sun, 1997).

Although the documentation is not complete, two additional recovery wells, RW-l and S-30,

are apparently operating in the southern portion of the South Yard (Attachment H in

AppendixN). Well RW-l is approximately 3,500 feet southwest ofDPSC and well S-30 is

approximately 2,900 feet southwest of DPSC and are too distant to have influenced the

direction ofgroundwater flow in the northeastern portion ofthe ARCa/Sun Refinery South

Yard or DPSC.
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Other groundwater withdrawals on the ARCO/Sun Refinery property were used for

refinery process water (Sun, 1997). Given the size of the South Yard, there is no basis to

believe that the process water supply wells were located in proximity to DPSC and exerted

any control on the direction of groundwater movement beneath the eastern portion of the

South Yard. For logistical reasons, it is more likely that process-water supply wells would

be in the process areas of the refinery than in the tankage areas. The process areas of the

refinery are to the west of the tankage, away from DPSC, as shown in Attachment L in

AppendixN.

5.1.3 Relict NAPL Contamination

As NAPL migrates, a portion of the NAPL becomes trapped in the saturated pore

spaces of soil and becomes residual or relict NAPL. As water levels fluctuate, this residual

NAPL can be smeared across a vertical interval of soil. This relict NAPL contamination

occurs as petroleum staining on soil or petroleum sheens on soil or groundwater. In addition,

low molecular weight, aromatic compounds in NAPL can volatilize or partition to the gas

phase in areas where NAPL or relict NAPL are present. These vapors can be detected by

instruments such as photo-ionization or flame-ionization detectors during drilling or screening

of soil samples. Because of their spatial association with the current or past NAPL plume,

relict NAPL contamination and elevated concentrations of petroleum vapors are indicative

ofthe NAPL plume's pathway.

Historical records, including soil boring logs, well development logs, well purge logs,

and fluid-level measurements were reviewed to identify the presence ofNAPL or relict NAPL

contamination. This historical evidence was combined with the results ofthe field activities

conducted as part ofthis study. Figure 5-5 shows the wells and soil borings in which NAPL,

petroleum staining or petroleum sheens, or petroleum vapors greater than 50 ppm have been

reported. A threshold of 50 ppm for petroleum vapors is a conservative value which should

effectively screen out locations which may have been affected by non-NAPL contamination.

To further evaluate the potential presence ofNAPL or relict NAPL, petroleum odors detected

during drilling or well development were noted on Figure 5-5.
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As shown in this figure, NAPL has been recorded in a continuum ofmonitoring wells

between the ARCO/Sun Refinery South Yard and the southern portion ofDPSC and the

Passyunk Homes area. In general, petroleum staining or petroleum sheens were reported in

borings or wells along the margins of the area which encompasses NAPL-containing borings

and wells. In general, borings and wells in which only petroleum odors were noted or vapors

were detected greater than 50 ppm are along the outer margin of borings and wells which

contained NAPL, petroleum staining, or petroleum sheens.

Borings in the southern portion of DPSC which did not encounter NAPL or relict

NAPL are the borings with the prefix "TBD" in the southeastern portion of the site. These

are geotechnical/foundation borings which were drilled in the 1940s prior to construction of

these buildings. The lack ofrecorded petroleum contamination in these boring logs indicates

that the NAPL plume was not present in this portion of DPSC at this time. This

interpretation is supported by the determination of the NAPL composition as light refinery

naphtha (characteristically JP-4) and the lack of JP-4 production prior to the rnid-1950s,

which is detailed, below.

Chronologically, the next soil borings drilled in the area of DPSC were the

geotechnical/foundation borings for the Schuylkill Expressway in 1955. These borings are

labelled "N' through "r' on Figure 5-5 (and Figure ES-3). One of these borings, designated

on Figure 5-5 as Boring B, encountered approximately 14 feet of petroleum saturated sand

and gravel. The record from this boring shows that a petroleum release had occurred in this

area by this date. Subsequent borings completed in 1963, prior to the 26th Street sewer

construction project, and construction work on the sewer in 1965 indicated extensive

presence of petroleum along 26th Street. Plate 4-1 presents a summary of this historical

information. The earliest confirmation of petroleum contamination beneath DPSC is in 1987

during the investigation of a diesel fuel leak in the vicinity ofBuilding 28.

Based on historical groundwater flow information as discussed in Section 5.1.1, the

eastern portion of the ARCO/Sun Refinery was upgradient from the CSX property and

DPSC. Although measurable NAPL is not currently present in MW-I, CSX-MW3 or CSX­

MW4, NAPL and significant petroleum staining and sheens were observed while the

boreholes for these wells were drilled. Pre-existing wells (S-99, S-lOl, and CSX-MW-2) and
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newly installed wells (CSX-MW5 and CSX-MW6) in the vicinity ofMW-1, CSX-MW4 and

CSX-MW3 also contained either petroleum staining or petroleum sheens during installation

(Figure 5-5). Monitoring well S-99 contained NAPL in November 1996.

These petroleum sheens are residues from larger volumes of NAPL which were

present in this area. Even with the effect of water-level fluctuations on smearing of

petroleum, a petroleum sheen has insufficient volume to cause the large (up to 12 feet)

thicknesses of petroleum stained soils which are documented in soil borings. In several

boreholes drilled on the CSX property and to the south ofDPSC, petroleum staining was

observed approximately 10 feet below the current water table. The presence of this staining

indicates that historic water levels, and corresponding former NAPL levels, have been as low

as 10 feet below the current water table surface. As discussed in Section 5.4, dewatering

operations during the construction of the 26th Street sewer, which is located adjacent to and

west ofthe CSX property, likely caused the staining observed below the current water table

in this area.

Based on observations made during drilling of borings on the CSX property, the

thickness of petroleum-stained soil in this area averages approximately four feet across the

CSX property between CSX-6 and CSX-5. Using an average TPH concentration of2,300

mglkg for stained soils in MW-CSX2 (Kemron/Versar, 1996), S-99 and S-101 (Sun, 1994),

the volume of residual NAPL in these soils was estimated per the method outlined in

Appendix H. Soil samples which contained no detectable TPH concentrations from S-100

were not used because this well presently contains measurable NAPL, indicating that the

reported TPH values may not be representative. Based on the method provided in Appendix

II, the volume ofNAPL which is present in stained soils between 26th Street and the eastern

border ofDPSC from MW-CSX5 in the north to MW-CSX6 in the south is estimated to be

73,000 gallons. The historical southeastward groundwater flow direction and these field

observations indicate that although NAPL is no longer migrating through the CSX property

to DPSC, a former NAPL pathway was through this area.

This interpretation is supported by analytical data which indicates the NAPL plume

on DPSC is comprised ofan undegraded and degraded light refinery naphtha (characteristic,
'-.--.

of JP-4) and the soils sampled from the CSX property contain naphtha or light crude oil.
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There is no definitive information which suggests that DPSC ever used or stored JP-4.

Naphtha and jet fuel were stored in aboveground tanks located in the eastern portion ofthe

ARCO/SunRefinery South Yard (Figure 5-6) (Sun, 1993). The NAPL plume in the eastern

portion of the ARCO/Sun Refinery and the NAPL plume beneath DPSC are downgradient

from these tanks according to historical potentiometric data as discussed in Section 5.1.1.

The identification ofthe NAPL plume as light refinery naphtha (characteristic ofJP-4)

is consistent with the date ofthe first confirmed presence ofpetroleum in the vicinity ofthe

ARCO/Sun Refinery and DPSC, i.e. the Schuylkill Expressway borings drilled in 1955. The

first military bid procurement for JP-4 was Military Specification :MIL-F-5624A, issued on

August 17, 1951. The first use ofJP-4 by the Air Force would have occurred sometime in

1952. JP-4 was used initially in J-35 engines, but its use increased significantly in the mid to

late 1950s with the introduction ofthe F-lOO series ofjets with J-57 engines equipped with

after burners.

The migration ofNAPL from the ARCO/Sun Refinery to DPSC is also supported by

the results ofspecific gravity and other analytical tests conducted on NAPL from monitoring

wells on DPSC. As shown on Figure 4-5, specific gravities of the NAPL range from 0.763,

in the westernmost monitoring well, MW-2, to 0.83, in the easternmost monitoring well,

MW-12. The specific gravity ofJP-4 is 0.75 (Oak Ridge National Laboratory, 1989). Thus,

in general, specific gravities of the NAPL increase from west to east across DPSC. This is

consistent with changes in NAPL composition with time and distance traveled due to

degradation and volatilization of low molecular weight petroleum compounds. These

compounds tend to degrade and volatilize preferentially and because they are the lightest

petroleum compounds, the specific gravity ofthe remaining NAPL is increased.

This west-to-east trend in degradation ofthe NAPL is also supported by the relative

abundance ofn-alkanes in the NAPL samples (Figure 4-6). A discussion ofthe determination

of relative NAPL degradation based on the abundance of n-alkanes in NAPL samples is

provided in Section 4.3. As shown in Figure 4-6, relatively undegraded naphtha is present

in the western portion of DPSC while a mixture ofundegraded and degraded NAPL, and

degraded NAPL was detected in NAPL samples from wells in the eastern portion ofDPSC.
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The general direction ofgroundwater flow and the presence ofhistorical storage of

naphtha, jet fuel and gasoline at the ARCO/Sun Refinery coupled with the areal distribution

ofNAPL and relict NAPL contamination indicate that the source ofthe NAPL plume was the

ARCO/Sun Refinery. As discussed, below, there is no evidence to indicate that an on-going

release from this facility to DPSC is presently occurring. Sun recovery wells were installed

along the eastern border ofthe ARCO/Sun Refinery South Yard pursuant to its 1993 Consent

Order and Agreement with PADEP. Two ofthe objectives of operating these recovery wells

under this Consent Order and Agreement were:

• "Elimination, to the greatest extent practicable and feasible, of all off-site
migration ofNAPL", and

• "Removal, to the greatest extent practicable and feasible, of all recoverable
NAPL which may have migrated off-site."

5.2 EXISTING GROUNDWATER FLOW

Fluid levels in on-site and off-site monitoring wells were measured during two

synoptic rounds conducted on October 16, 1996 and November 15, 1996. These synoptic

rounds were coordinated with Sun and SEPTA and included all recovery and monitoring

wells in the eastern portion ofthe ARCO/Sun Refinery South Yard along 26th Street and on

the SEPTA property located on 20th Street. At least two days prior to fluid-level

measurements, the oil skimmers, which are in six NAPL-containing wells on DPSC, were shut

down. The recovery wells which Sun operates along the 26th Street boundary ofthe refinery

continued to operate during the fluid-level measurements. Prior to the October 16, 1996

fluid-level measurements, pressure transducers, connected to data loggers, were installed in

four wells (CSX-MW2, CSX-MW5, MW-13, and MW-17) to record long-term water-level

fluctuations. Barometric pressure was also recorded by a data logger in conjunction with the

long-term water levels. Each synoptic round of fluid levels was measured within

approximately a three-hour period.

Potentiometric contours ofwater levels measured on October 16, 1996 and November

15, 1996, which were corrected for the thickness ofNAPL, where present, are shown in

Figures 1-15 and 1-16, respectively. Based on these contours, the primary direction of
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groundwater flow on DPSC is to the south. The hydraulic gradient decreases from north to
(

south beneath DPSC and is relatively flat in the southern portion ofDPSC. Groundwater in

the central portion ofthe ARCO/Sun Refinery South Yard flows to the east-southeast toward

26th Street. The influence of pumping of the 26th Street recovery wells is shown by the

concentric groundwater depressions around these wells. Due to the scale used in Fig­

ures 1-15 and 1-16, not all contours around these wells could be shown.

Based on the comparison ofpotentiometric surface contours from December 1994 and

March 1995 to October 1996 and November 1996, pumping of the recovery wells along 26th

Street has affected groundwater flow directions in the study area. Pumping these recovery

wells has decreased water levels along a north-south trending line parallel to 26th Street and

has changed groundwater flow directions on the CSX property and the western portion of

DPSC to the south-southwest. As evidenced by these pumping effects, changes in

groundwater withdrawals may have historically altered the groundwater flow patterns, and

subsequently, the NAPL migration pathways in the study area. Thus, the current

groundwater flow directions may not coincide with the groundwater flow regime present

during the migration of the NAPL plume away from its source, the ARCO/Sun Refinery

property.

As observed during the December 1994 and March 1995 synoptic rounds of fluid­

level measurements, water levels below mean sea level were reported in monitoring wells S­

44 and S-45 along 26th Street in the southern portion of the study area. According to a Sun

representative (Coladonato, 1996), no groundwater pumping is known to occur in this area.

As discussed in Section 5.4.2, water levels in this area may be influenced by the 26th Street

sewer.

Continuous monitoring of water levels and barometric pressure identified a direct

correlation between barometric pressure changes and water-level fluctuations. The barometric

efficiencies of these wells is approximately 20 to 25 percent. Based on a review of the

subsurface stratigraphy, the presence of the shallow silt unit appears to be causing semi­

confined conditions. A maximum water-level fluctuation of approximately 0.45 feet was

recorded in CSX-MW5 over a nine-day period. Similar patterns ofwater-level fluctuations

were recorded in all of the four long-term monitoring locations (CSX-MW3, CSX-MW5,
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MW-13, and MW-17). These fluctuations reflect changes in barometric pressure and no tidal

or pumping effects were observed. Graphs of water-level and barometric pressure

fluctuations are included in Appendix J.

5.3 INFLUENCE OF STRATIGRAPHY

The water table and the NAPL above the water table are primarily in the

undifferentiated sand and gravel unit throughout the study area.

The shape and location of the NAPL plume appears to have been influenced by the

intersection ofthe upper silt unit with the water table. As shown in Figures 1-4 and 1-5, the

upper silt unit is thickest and deepest in the northwestern portion of the study area and the

southeastern portion of DPSC. At wells CSX-MWI and CSX-MW5, the water table

recorded on October 16, 1996 intersected the bottom ofthe silt unit. No measurable NAPL

was present in these wells. Under these groundwater conditions, the migration ofNAPL, if

any, into these wells may be impeded.

In the southeastern corner ofthe study area, the bottom ofthis silt layer intersects the

water table (on October 16, 1996) in the vicinity ofMW-9, MW-I0, SBS-8 and MWS-5

(Figure 1-4). In MW-9 and MW-lO, the silt unit also intersects the NAPL layer. The

presence of this silt layer below the water table may have limited the eastward and

southeastward extent of the NAPL plume on DPSC and off-site.

5.4 INFLUENCE OF INFRASTRUCTURE

5.4.1 On-Site Utilities

In general, infrastructure, including water and steam lines and sewers, on DPSC do

not intersect the water table or the NAPL plume during periods oflow or high water levels.

The only utility associated with DPSC that may intersect the water table along some of its

length is the combined sanitary and storm-water sewer outfall from DPSC located in the

southeastern portion of the site (Figure 5-7). This 42-inch high concrete-lined conduit

intersects the Pollock StreetlPacker Avenue sewer in the vicinity of the Schuylkill expressway
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off-ramp, formerly 22nd Street. Based on the elevation data illustrated in Figure 1-13, the

DPSC sewer outfall and the upper silt layer intersect the saturated zone between MW-7 and

MWS-4 (to the south ofDPSC) during relatively high water-table conditions. Because the

northeastern portion ofthis sewer is above the water table, the sewer, or its bedding material,

cannot act as a pathway for NAPL migration onto or off ofDPSC.

5.4.2 Off-Site Utilities

5.4.2.1 Pollock StreetIPacker Avenue Sewer

Soil borings along the Pollock StreetlPacker Avenue sewer were drilled as close to

the sewer as practical due to utility clearance requirements and the need to avoid

encountering the sewer. The sewer bedding on the design drawings is reported to be

approximately one foot thick, and all of the soil borings encountered native soils. However,

the widespread presence ofNAPL on the north side of the Pollock StreetlPacker Avenue

sewer indicates that the migration ofNAPL has occurred through native, in-place soils, and

that the sewer bedding is not the dominant migration pathway for the NAPL. Furthermore,

the soil borings show that the sewer is primarily constructed in the undifferentiated sand and

gravel and any backfill along the sewer is likely to have a similar hydraulic conductivity to

these native soils.

The Pollock StreetlPacker Avenue Sewer intersects the water table (and NAPL layer

where present) during periods ofhigh water levels. This structure has affected the migration

ofNAPL in the study area and can "skim" NAPL from the water table.

The interior ofthe Pollock StreetlPacker Avenue sewer is eight feet high and 10 feet

wide, and is constructed ofat least one foot ofconcrete on all sides. The sewer gently grades

from east to west in the direction ofthe ARCO/Sun Refinery. As shown in cross-section in

Figure 1-12, this sewer intersected the water table during the October 16, 1996 synoptic

round offluid measurements. Results of the drilling activities to the south ofDPSC indicate

that the sewer impedes the southward migration ofNAPL during high water-table conditions.

Soils saturated with NAPL were present in four soil borings (SBS-2, SBS-3, SBS-5, and

SBS-6) along the northern side ofthe sewer. Soil borings and boreholes on the southern side

ofthe sewer (SBS-l, SBS-4, and MWS-2) did not contain NAPL-saturated soils. In 1996,
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during drilling of the borehole for MWS-l on the southern side of the sewer, no NAPL­

saturated soils were encountered, however, a 0.04 foot layer ofNAPL was measured in

MWS-l on October 16, 1996. A 0.05-foot thick layer ofNAPL was measured in both MWS­

1 and MWS-2 on November 15, 1996.

Past NAPL migration beneath the Pollock StreetlPacker Avenue sewer is indicated

by petroleum staining and petroleum sheens in samples from soil borings and boreholes on

the southern side of the sewer. A 0.3-foot thick layer of petroleum stained soil at

approximately six feet below the October 1996 water table was recorded during drilling of

the borehole for MWS-l. This layer of petroleum staining is lower in elevation than the

bottom ofthe Pollock StreetlPacker Avenue sewer in this area. Similar intervals of petroleum

staining below the elevation ofthe sewer bottom were observed in the boreholes for MWS-2

and MWS-3, and in soil borings SBS-4 and SBS-8. Soil borings SBS-6 and SBS-7 on the

northern side of the sewer also contained petroleum stained intervals approximately five to

seven feet below the present water table.

The presence of NAPL along the northern edge of the sewer is consistent with

historical information on the presence ofNAPL in the sewer. Leakage ofNAPL into the

sewer in the eastern portion ofPassyunk Homes has been documented (D'Agostino, 1996).

The presence of the Pollock StreetlPacker Avenue sewer has impeded the southern

migration ofNAPL and likely contributed to the eastward migration of the NAPL beneath

DPSC. With time, NAPL which could not freely migrate to the south due to the presence of

the sewer would have migrated in a cross gradient direction to the east along the northern

boundary of the sewer. The sewer may have also caused NAPL to "back up" along the

northern side ofthe sewer and extend in an upgradient direction. The effect ofthis would be

that NAPL could migrate in directions which are not coincident with groundwater gradients.

5.4.2.2 26th Street Sewer

As shown in Figures 1-15, 1-16, 5-3, and 5-4 which present potentiometric contours

in the vicinity ofDPSC, anomalously low water levels occur along 26th Street. Even before

the reported January 1996 activation ofthe newest refinery recovery wells, water levels below

mean sea level were reported (Figures 1-15 and 1-16). These water levels, which cause
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potentiometric contours to be deflected northward, may be due to the presence of the 26th

Street sanitary sewer.

As shown on Figure 1-7, the top ofthe 26th Street sanitary sewer is at approximately

two to five feet below mean sea level. If the condition of the sewer allows groundwater

infiltration, it could locally lower water levels along its route. This sewer was constructed in

the mid-1960s. Thus, after its installation it may have altered groundwater flow and the

NAPL pathway between the ARCO/Sun refinery property and DPSC.

NAPL has been observed infiltrating into the 26th Street sewer (Woodward Clyde,

1982). This observation, coupled with historical water level information, indicates that the

sewer is below the water table (Figure 1-7) and has affected groundwater and NAPL

movement in the study area.

Further evidence that the 26th Street sewer has affected local groundwater and NAPL

migration patterns includes the actual sewer construction activities. The bottom ofthe 26th

Street sewer is at an elevation of approximately 10 feet below mean sea level. In the mid­

1960s, dewatering for the sewer construction would have been required to at least this depth.

As shown in Plate 4-1, large quantities of petroleum hydrocarbons were present along the

entire length of 26th Street during the sewer construction in the mid-1960s. In 1967, the

refinery installed the initial 26th Street NAPL recovery wells (Sun, 1997).

Dewatering to an elevation approximately 10 feet below mean sea level during the

construction ofthis sewer, which is adjacent and parallel to the CSX property, likely caused

the observed staining of soils below the water table on the CSX property. On-going

infiltration ofgroundwater and NAPL into this sewer would also tend to cause soil staining

below mean sea level. This information indicates that the presence ofNAPL staining on soils

below mean sea level on the CSX property is not due to groundwater depression by pumping

on the ARCO/Sun Refinery property, as previously conjectured (Sun, 1997).

Groundwater withdrawals on the ARCO/Sun Refinery property are not well

documented. However, available information (Sun, 1997) indicates that pumping of

groundwater may have been conducted along the eastern portion of the ARCO/Sun Refinery

property south of the Pollock Street/Packer Avenue Sewer. No information is available

which suggests that pumping in this portion ofthe South Yard has lowered water levels below
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approximately 10 feet below mean sea level, which is the approximate base of the 26th Street

sewer. Even if pumping had locally lowered water levels on the ARCO/Sun Refinery

property, the influence of these wells was likely limited to the southern section of the 26th

Street sewer, which would not have affected the migration ofNAPL from the ARCO/Sun

Refinery property, through the CSX property, and onto DPSC.
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6.0 POTENTIAL NAPL SOURCES

This section summarizes the potential sources ofNAPL which have been assessed as

part ofthis study. Potential contributors include both on-site and off-site sources, evaluated

by field investigations and/or review ofavailable records.

6.1 POTENTIAL ON-SITE SOURCES

6.1.1 Previous Site Investigations

6.1.1.1 USACE DPSC Fuel Contamination Study

The presence ofthe NAPL plume beneath DPSC was first confirmed during a DPSC

Fuel Contamination Study performed in November 1987 through January 1988 by the

USACE Baltimore District (CENAB, 1988). In September 1987, a leak was discovered in

the fuel line between a diesel fuel tank and the fuel dispenser at the Building 28 Gasoline

Station. The leak, which was repaired in October 1987, was estimated to have contaminated

an area ofapproximately 1,000 square feet. The contaminated soil was removed and disposed

ofoff-site. The USACE study included drilling 21 soil borings and collecting soil samples to

investigate the extent ofpetroleum contamination due to the diesel fuel leak.

An apparent thickness of approximately 2.2 feet ofNAPL was discovered on the

surface ofthe water table, both upgradient and downgradient ofBuilding 28. Maximum total

petroleum hydrocarbon (TPH) levels of 18,673 parts per million (ppm) were detected in soil

samples. NAPL was detected in eight of the soil borings.

The results ofthe soil sampling indicated that the vertical extent ofcontamination due

to the leak in the fuel line appeared to be limited to the upper 10 feet of soil. The report

stated that petroleum contamination had spread laterally along two clayey soil layers at depths

of approximately three feet and 17 feet. The report concluded that due to the lack of

petroleum contamination in the sand layer between the two clay units (thereby identifying a

clean zone), the contamination at 17 feet may have represented an older release.
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6.1.1.2 ESE Investigation of Building 28 Area

In November 1991, ESE performed a subsequent investigation in the vicinity of

Building 28. Seven soil borings were drilled and seven monitoring wells were installed. Soil

samples were analyzed for VOCs and TPH. NAPL was detected in six of the seven

monitoring wells.

The following conclusions were reported by ESE:

• "Significantly reduced concentrations ofTRPH (Total Recoverable Petroleum
Hydrocarbons) were detected, and VOCs were not detected in the 14 to 16 ft­
bls (below land surface) interval, indicating it is unlikely that past petroleum
discharges from the USTs or flow lines have migrated downward and impacted
groundwater quality underlying the site..."

• ''No evidence indicates the free product was introduced to the top of the water
table through vertical migration mechanisms within DPSC property boundaries
in the area investigated, based on soil conditions in the unsaturated zone
underlying the site."

Based on the southeastward component ofgroundwater flow in the investigation area, ESE

attributed the NAPL plume to an upgradient, off-site source. The report also determined that

a layer of NAPL with a maximum apparent thickness of two feet extended for at least

2,000 feet across the southern portion ofDPSC.

6.1.1.3 USACE Investigation of ADP/Administration Building

In 1992, the USACE Baltimore_District performed a site characterization for a new

ADPIAdministration Building, with proposed location in the vicinity of the current eastern

portion ofBuildings 1,2 and 3 (U.S. Army Corps ofEngineers, 1992). This investigation

was performed due to the close proximity of the proposed construction to the

identified/suspected location ofthe NAPL plume. NAPL was encountered in one ofthe two

monitoring wells installed for this investigation.

6.1.1.4 Environmental Baseline Survey

An environmental baseline survey (EBS) was completed and an EBS report was

issued on December 16, 1994. This survey was performed to document the environmental
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condition of the installation's property. To facilitate the survey, DPSC was divided into

18 survey areas, and each area was assigned a category designation to describe the

environmental condition of the area as a result of the EBS findings. Due to the uncertainty

of the extent of the NAPL plume beneath the southern portion of the site at the time of the

EBS, the majority of the site was given the category 7 designation, which indicates that the

areas were unevaluated or required further investigation due to lack of information. The

environmental status of the installation's property is periodically updated in the BRAC

Cleanup Plan.

6.1.1.5 Phase I RIlFS (KemronNersar)

In 1993, the BRAC Team identified 36 sites which required investigation as part of

DPSC's installation restoration program. These areas were identified as having the potential

to impact the environment. This assumption was based on the use of the area and what may

have been stored there. KemronIVersar was contracted to perform a Phase I RIlFS to

investigate the majority of these sites. The primary objectives ofthe Phase I RIlFS program

included the characterization and delineation of petroleum hydrocarbon and DDT

contamination at DPSC, and the identification of potential responsible parties for the NAPL

plume. The Phase I Remedial Investigation was performed from September 1994 to April

1995, and included the following:

• Ground penetrating radar survey - at approximately 100 locations for subsurface
clearance prior to drilling or soil gas surveys.

• Active and passive soil gas surveys - active soil gas survey at 81 locations,
passive soil gas surveys at approximately 60 locations.

• Site Characterization Analysis Penetrometer System (SCAPS) survey - at
14 locations.

• " Hydropunch sampling - at 8 locations.

• Soil borings and installation of monitoring wells in completed boreholes
(14 installed on DPSC, two installed on adjacent CSX property).

• Review ofregulatory files to obtain information on surrounding properties and
potential contamination migration pathways.
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The major findings of the Phase I RIfFS were:

• The NAPL plume was found to encompass approximately a 54-acre area, and
was estimated to contain more than one million gallons ofNAPL.

• Based on limited analytical testing, the NAPL plume was reported to consist of
a mixture ofgasoline and diesel fuel, ranging from 2: 1 to 3: 1.

• It was hypothesized in the report that the plume migrated onto DPSC from a
southerly direction, possibly transported by the permeable Pollock Street!
Packer Avenue sewer bedding, traveling east-west to the south ofDPSC.

• A review of regulatory files was conducted to determine if DPSC or any
neighboring properties had any significant releases which could have been
attributed to the NAPL plume beneath DPSC. Most documented releases were
of insignificant volume, or were of different chemical characteristics than the
plume.

• The neighboring ARCO/Sun Oil South Yard was found to have numerous
product releases, including several documented releases along the Pollock Street
and 26th Street sewers. These reported releases were based solely on the
presence of known and existing NAPL plumes on the ARCO/Sun Refinery
property. They were suggested as the most likely source ofthe plume.

6.1.2 Review of Storage Tank Records

Using various references, the history, usage and condition of storage tanks on DPSC

were researched. The approximate locations of all known on-site storage tanks are shown

on Figure 3-4. A compilation ofinformation on storage tanks, based on previous information,

is summarized in Appendix K. This matrix was compiled from areview of over 24 DPSC

reports and documents, as well as over 60 drawings, site maps and blueprints. It includes

known information on the capacity, contents, location, present use, installation date, tank

condition, and other pertinent information relating to each tank. The sources ofinformation

are noted.

Where information from different sources conflicted, all of the information and the

corresponding references have been included in Appendix K for comparison. Where data gaps

have been resolved, the contradictory information has been revised.

'---- Following this study of on-site storage tanks, several of the tanks were eliminated as

potential sources, however, many data gaps were identified, which prevented some of the
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AOCs from being eliminated as potential sources. Therefore, recommendations were made

for additional field investigations to address these data gaps and resolve the AOCs.

In addition to storage tanks, other potential contributors (e.g. railroad tracks, former

incinerator site, etc.) will also be investigated under the BRAC program. However, they are

not considered to be potential contributors to the NAPL plume since these areas were not

related to petroleum storage or usage.

Specifically, the potential contributors that will be investigated under the next phase

(phase III) of the BRAC process are not considered to be contributors to the NAPL plume

for the following reasons:

• The materials stored at these sites do not match the composition of the NAPL
plume.

• Historical information suggests that these sites have been free of any spills that
may have affected groundwater.

• The Bulk Storage Facility USTs have passed tightness testing within the last
three years.

• These sites did not store large enough volumes ofpetroleum products to be able
to have made any significant contribution to the NAPL plume without being
detected. DPSC records, including available mass-balance information, show
that the frequency of fuel deliveries was consistent with the consumption
volumes.

6.1.3 Review of Regulatory and Historical Records

Based on the results of the database search performed by ERIIS, DPSC was listed

in the following federal and state databases:

• Resource Conservation and Recovery Information System (RCRIS) ­
Treatment, Storage, and Disposal Facilities (TSDFs)

.' Comprehensive Environmental Response, Compensation and Liability
Information System (CERCLIS)- No Further Action Planned (NFRAP) Sites.

• Pennsylvania List ofConfirmed Releases

• Pennsylvania Underground Storage Tank Report
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DPSC is listed as a RCRIS-TSDF because USEPA regulated hazardous wastes are handled

and stored on-site. Corrective actions conducted by state and federal agencies included

referral of DPSC to CERCLIS in 1993. The site was removed from the CERCLIS list in

1995 following a preliminary site assessment and placed on the NFRAP list. On-site

registered storage tanks are addressed in Sections 6.1.2 and 6.1.4.

Three confirmed releases have been reported with the state for DPSC. These releases

involved leaded gasoline, diesel fuel, and other regulated substances. Although no additional

information regarding these releases were reported in the database search, these areas have

been investigated under the Phase I RIfFS and the Phase II ESI, as discussed in Sections

6.1.1.5 and 6.1.4.

Sanborn maps dated 1919,1920,1922,1947,1951,1975, and 1978 were provided

in the ERIIS report (Appendix F). The 1919 and 1920 Sanborn Maps do not show the DPSC

facility. In 1922, the DPSC was operated by the U.S. Army Quartermaster's Department

Intermediate Depot. The depot was comprised offive rectangular warehouses and smaller

surrounding support buildings. An incinerator was present in the northeastern portion ofthe

site. Although previously reported (ESE, 1988) erroneously as fuel oil storage tanks, two

200,000-gallon water tanks and a 75,000-gallon elevated water tank were present in the

eastern section of the site in 1922. Based on historical records and photographs, and

interviews with DPSC personnel, these tanks were never used to store petroleum products.

One transformer was situated on the eastern border of the site in 1922. Changes on the site

could not be assessed because the on-site information provided on Sanborn maps dated 1947,

1957, 1975 and 1978 was not updated since April 1942.

6.1.4 Phase II ESI - Results of Investigation

The Phase II Expanded Site Investigation was performed to study and resolve several

AOCs which were believed to have potentially contributed to the NAPL plume. The results

ofthe Phase II ESI, as presented in a draft report dated August 1996, (Malcolm Pirnie, 1996)

are summarized below.
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6.1.4.1 Building 8 Waste Oil Tank

A photoionization detector (Pill) was used to screen soil samples collected from the

four soil borings drilled around the perimeter of this former UST. No Pill readings greater

than four parts per million (ppm) were detected in any ofthe samples collected in this area.

The results ofanalytical testing indicated that no sample had any analyte concentration which

exceeded PADEP remediation criteria. The purpose of comparing the analytical results to

PADEP remediation criteria is to determine if significant contamination is present. Sites

which exceed the criteria could have potentially impacted groundwater. Analytical results

below the PADEP criteria indicate potential levels of contamination which are not of concern

to groundwater quality. Based on these results and its historical use, this UST was not a

source to the NAPL plume.

6.1.4.2 Fonner Bash Street Gas Station

The geophysical survey revealed no evidence that the USTs were still present, but did

reveal an area ofdisturbed soil consistent with the suspected location ofthe former vault and

tanks, indicating the likely excavation and removal of the vault and tanks.

The four soil borings drilled at this site showed visible soil staining, and field screening

instruments measured several readings greater than 100 ppm. The highest readings (180 ppm

and 250 ppm) were detected at 10 to 12 feet below ground surface (bgs) in two soil borings.

Based on these field screening results, nine soil samples were collected during drilling and

analyzed for GRO compounds and lead. The highest concentration ofGRO, 20,000 Jlglkg,

was detected in a sample from boring GSUST-04 at 12 to 14 feet bgs (see Appendix M).

GRO compounds were not detected above 1,100 Jlg/kg in the soil sample collected from 14

to 16 feet bgs in the same boring. Detected lead concentrations ranged from 3.69 mglkg in

the sample collected at 16 to 18 feet bgs in GSUST-04 to 146 mglkg in the sample collected

at 10 to 12 feet bgs in GSUST-02. The sample from 14 to 16 feet bgs in boring GSUST-02

contained 8.66 mglkg of lead. No analyte concentrations exceeded their respective PADEP

remediation criteria. Based on these analytical results and because these tanks were removed

prior to the construction of Building 9 in the 1940s, these USTs did not contribute to the

NAPLplume.
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6.1.4.3 Bulk Storage Facility

Based on the physical properties of No.6 fuel oil and analytical testing ofNAPL

plume samples, the potential contribution ofthese tanks to the NAPL plume is negligible to

none. No.6 fuel oil has a relatively high viscosity, which hinders its ability to flow in

comparison to other petroleum products. The viscosity ofpetroleum is dependent upon its

temperature. In order to be pumped, No.6 fuel oil from the Bulk Storage Facility tanks is

heated to a temperature ofapproximately 90°F to 120°F, which is accomplished at DPSC by

means of a steam line within the fuel transport tunnel. If a leak in the No.6 fuel tanks or

piping did occur, the fuel would be subjected to ambient ground temperatures on the order

of50° to 60°F. At that temperature, the viscosity would increase and the mobility ofthe fuel

would be reduced. If a spill did occur, it would be localized, and most likely would not

migrate to the water table. In addition, the analytical results for the NAPL plume samples do

not indicate the presence ofNo. 6 fuel oil in any samples. For this reason, the potential impact

ofthese tanks on the NAPL plume is considered negligible to none. Based on this evaluation,

the investigation ofthe five USTs is delayed until the Phase III ESI program.

The two ASTs (Tanks OOIA and 002A) and the rail car fuel unloading ports adjacent

to the ASTs were investigated. No odors or soil staining were noted during hand-augering

ofsix soil borings, which were drilled within the containment basin surrounding the two ASTs

(see Appendix M). However, field screening instruments did detect readings in soil samples

from the borings drilled near the northern tank (Tank 002A). The results of soil sample

analyses from the south and north tanks indicated that DRO compounds are present, although

at very low levels with respect to PADEP criteria (500 mg/kg DRO). One sample from the

south AST was reported by the laboratory to contain DRO compounds at 2.4 mg/kg and the

north AST sample was reported to contain DRO compounds at 3.4 mg!kg. Three compounds

were reported from semi-volatile analyses performed on AST soil samples. Pyrene was

reported at a concentration of 568 flg/kg from the south AST and fluoranthene and

phenanthrene were reported from the north AST at concentrations of 778 flg/kg and

449 flg!kg, respectively. Analysis for lead on four samples and one duplicate indicated that

this analyte is present at varying levels, and in one sample, exceeds the PADEP remediation

criteria of 600 mg/kg in a sample collected adjacent to the north AST.
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Samples collected and analyzed for semi-volatile compounds from locations BCAST­

01 and BCAST-04 were reported to contain a limited suite ofthese analytes. The sample

from BCAST-Ol contained pyrene at 568 flg!kg and the sample from BCAST-04 contained

pyrene at 568 flg!kg and fluoranthene and phenanthrene at concentrations of778 flg!kg and

449 J,lglkg, respectively. These concentrations are well below their respective PADEP

remediation criteria.

Samples were collected from eight borings drilled adjacent to the rail car fuel

unloading ports and along the oil supply piping vault. The locations of these borings are

shown in Appendix M. The analytical results of these samples indicated that DRO

compounds are present at varying concentrations in soils adjacent to four ofthe five railcar

fuel unloading ports. The sample collected from eight to 10 feet bgs from boring BS-OL-02

had the highest ORO concentration at 600 mg!kg, which is above the PADEP remediation

criteria of 500 mg!kg. The samples from the remainder of the unloading port borings

contained ORO compounds at concentrations ranging from 300 mg!kg from boring BS-OL­

01 (eight to 10 feet bgs) to non-detect, with method detection limits (MDLs) ranging from

0.99 mg!kg to 0.85 mg!kg.

Analyses performed on soil samples for semivolatile compounds indicated that a suite

of these analytes is present in the soils surrounding the unloading port adjacent to boring

number BS-OL-02, which was also reported to be the location with highest reported ORO

concentration. The identified analytes from this sample included acenapthene (558 J,lg!kg),

anthracene (1,550 J,lg!kg), benzo(a)anthracene (311 flg!kg), bis(2-ethylhexyl) phthalate (327

J,lglkg), chrysene (401 J,lg!kg), fluoranthene (1,450 J,lg!kg), fluorene (739 J,lg!kg), n­

nitrosodiphenylamine (2,870 J,lg!kg), phenanthrene (1,480 J,lg!kg) and pyrene (712 J,lg!kg).

All of the remaining soil samples analyzed for semi-volatile compounds were reported to

contain only bis (2-ethylhexyl) phthalate at concentrations of 141 J,lg!kg in BSOL-Ol (89.7

J,lg!kg in a duplicate sample) and 862 J,lg!kg in BSOL-03 (See Appendix M).

ORO analyses of all soil samples in this area detected concentrations ranging from

non-detect to 300 ppm, with the exception of a sample from boring BS-OL-02, which

contained 600 ppm DRO. Based on the relatively low levels of petroleum constituents
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detected, and the nature of the product stored, the Bulk Storage Facility is not considered a

contributor to the NAPL plume.

6.1.4.4 Building 28 Gasoline Station

The geophysical survey located recently installed fuel lines, electric and sanitary sewer

lines, and water and steam lines in the vicinity ofBuilding 28. Abandoned fuel lines and a

locomotive fuel pump were also located. The locations of29 soil borings and nine test pits

were selected based on the results ofthe survey.

Samples collected from an initial 10 borings drilled in the former area ofthe USTs and

along the route of the supply piping from the tanks to the pump island were analyzed for

GRO compounds and the HFS. The results ofthese analyses indicated that GRO compounds

were present in samples from all the borings except those from 28UST-1 and 28UST-2

located immediately to the southwest and northwest of the pump island (see Appendix M).

Generally, the samples were collected from six to eight feet bgs and from 14 to 16 feet bgs

from each boring.

Reported concentrations ofGRO compounds ranged from 110,000 ~g/kg at 14 to

16 feet bgs in boring 28UST-05 to 1,400 ~g/kg at 16 to 18 feet bgs in Boring 28UST-08.

The highest concentrations in the initial borings were from 28UST-OS, as indicated above, and

from 28UST-06, located immediately south of boring OS, with a concentration of

45,000 ~g/kg at 8 to 10 feet bgs. The GRO concentration in the sample at 16 to 18 feet bgs

in boring 28UST-06 was 8,900 ~g/kg. No deeper samples were collected for analysis in

boring 28UST-05. Both of these borings are located on the east side of the gas station (See

Appendix M). Two soil samples were collected from Boring 28UST-09 at a depth interval

of 16 to 18 feet bgs and analyzed using the HFS. According to Friedman & Bruya, these

samples contained weathered gasoline.

The 19 delineation borings were arrayed outward from the gas station based on field

screening results to characterize the horizontal and vertical extent of contamination. The

analytical results performed on samples from 10 of the delineation borings indicate that low

levels ofGRO compounds are present throughout the pump island area of the gas station and

along a line to the east ofthe station. The selection ofsamples for analysis was based on field
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screemng. The concentrations of GRO compounds in the delineation borings ranged from

27,000 Ilg/kg at eight to 10 feet bgs in boring 28UST-17 to 1,400 Ilg/kg at eight to 10 feet

bgs in boring 28UST-23. (See Appendix M).

Samples were collected from eight test pits and were analyzed for GRO compounds

and one test pit, associated with the locomotive fueling pump, was sampled and analyzed for

DRO compounds. In addition, HFS analyses were performed on samples from two ofthe test

pits. The results ofthe analyses indicate that GRO compounds are present at concentrations

ranging from 3,200 Ilg/kg (13,000 Ilg/kg in a duplicate sample) and 9,400 Ilg/kg in test pits

TP-07 and TP-09, respectively to a high of 66,000 Ilg/kg in test pit TP-08. The one sample

analyzed for DRO compounds was collected from test pit TP-05. The results of this soil

sample analysis was reported at 15 mg/kg. (See Appendix M). In general, soil samples from

test pits were collected at approximately three to four feet bgs.

The HFS analytical results of two samples, both ofwhich were collected at a depth

of three feet bgs from test pit TP-03, indicated that the contaminants were most similiar to

biogenic compounds or a high boiling material such as asphalt. The analytical results oftwo

samples from test pit TP-05, which were both collected at a depth offour feet bgs, was more

complex and indicated the presence oflow, medium and high boiling compounds. The low

boiling compounds were identified as similar to naphtha or a heavily weathered JP-4. The

high boiling compounds were identified by Friedman & Bruya as being most similiar to a

lubricant such as motor oil or hydraulic fluid. The testing results indicate that this material

is present at low concentrations only, and therefore, it is not indicative of a potential

contributor, but rather a minor constituent. Based on the extensive remedial activities

conducted at the site, it is likely that these materials were backfilled from a

deeper/contaminated zone.

No soil samples collected at the Building 28 Area contained GRO compounds in

excess of the applicable PADEP remediation criteria. Also, as a result ofthe product mass

balance evaluation, no significant discrepancies were noted, which indicated that there were

no significant leaks in the tanks or piping. Based on these results, the Building 28 gasoline

station USTs and piping are not considered likely contributors to the NAPL plume.
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6.1.4.5 Building 46 USTs

The geophysical survey in this area revealed no evidence of existing USTs. The

survey did, however, indicate the presence of a former excavation adjacent to the side of

Building 46. The size, orientation, and location of this excavation coincided with the

suspected location ofthe former USTs.

Atotal of eight soil samples were collected from the two soil borings drilled in this

area and analyzed for DRO and lead. The highest concentrations ofDRO and lead, 8.2 and

72.7 mg/kg, respectively, were detected in two samples from two to four feet bgs. DRO and

lead concentrations in subsequently deeper samples to 18 feet bgs were either less than one

mg/kg or lower than the detection limit. These values do not exceed the applicable PADEP

remediation criteria (500 mg/kg for DRO and 600 mg/kg for lead). Based on these results,

and their location upgradient of the NAPL plume, the former Building 46 USTs are not a

contributor to the NAPL plume.

6.1.4.6 Oregon Avenue USTs

The geophysical survey in this area confirmed the previous removal of two former

USTs, identified the closed-in-place tank, and identified the possible presence of a fourth

tank. A total of20 borings were drilled and sampled in the area of the Oregon Avenue tanks.

A total of32 samples were analyzed for DRO. Ofthese samples, all but two were reported

to contain concentrations of this suite of compounds. The concentrations of eight samples

were reported to exceed the PADEP remediation criteria for DRO of 500 mglkg, and ofthese

samples, seven were collected above the water table between the depths of 12 and 16 feet

below ground surface (bgs). One sample with a DRO concentration above the PADEP

500 mglkg criteria was collected from the eight to 10-foot depth interval.

Samples from boring number OR-6 collected from eight to 10 and 12 to 14 feet bgs

were reported to contain DRO compounds at concentrations of750 mglkg and 610 mglkg

respectively. One sample each from borings OR-9 and OR-lO contained 580 mglkg and

950 mg/kg ofDRO compounds at 13 to 15 and 16 to 18 feet bgs, respectively. Boring OR­

IS was sampled at two intervals (12 to 14 and 16 to 18 feet bgs) and the results were

3,300 and 750 mglkg, respectively. A duplicate sample was collected at 16-18 feet bgs at
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boring OR-18 and the analysis confirmed the presence of DRO with a concentration of

1,900 mglkg. A sample from boring OR-19 was collected at 14-16 feet bgs and DRO

compounds were at a concentration of2,400 mg/kg.

Two soil samples, which were collected from soil borings at depth intervals of 16 to

18 feet bgs, and 10 to 12 feet bgs, were analyzed using the HFS. The results ofthese analyses

indicated that the contaminants found in the soils were characteristic of a "catalytically

cracked fuel oil" or refined petroleum product as reported by Friedman & Bruya.

Although soil samples collected from soil borings drilled in this area contained TPH­

DRO levels which exceeded PADEP remediation criteria, no measurable NAPL or petroleum

sheens were reported during the installation of MW-21 and MW-22, both' of which are

located hydraulically downgradient from the Oregon Avenue USTs (Figure 1-16). No NAPL

was measured during subsequent monitoring ofthese wells. No TAL VOCs were detected

above method detection limits in groundwater samples collected from MW-21 and MW-22.

Borings drilled between the Oregon Avenue area and the NAPL plume do not show evidence

that the plume had migrated to its present position from a source to the north. Based on these

results, the Oregon Avenue tanks are not potential contributors to the NAPL plume.

6.2 POTENTIAL OFF-SITE SOURCES

6.2.1 Regulatory Records Review

The ERITS report did not reveal the presence of National Priorities List (NPL) or

"Superfund" sites, CERCLIS sites, Emergency Response Notification System (ERNS) sites;

Pennsylvania Solid Waste Facilities (SWF), RCRIS Large Quantity Generators (LQGs),

RCRIS Small Quantity Generators (SQGs), or state-listed Hazardous Waste Sites within their

respective search distances.

Six sites included on the Pennsylvania List of Confirmed Releases (PLCR) were

identified within 0.25 mile of DPSC. Five registered storage tank (RST) sites were reported

within 0.25 mile ofDPSC. These reported sites are summarized in Table 6-1.
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Table 6-1: Registered Tank Sites and Confirmed Releases Within 0.25 Mile of DPSC

Approximate Distance Additional Information
Listed Site Type from Subject Property (Number ofUSTs/Capacity/Contents

Type/Quantity of Release)

George C. Young Co. One I,OOO-gallon gasoline UST
RST Adjacent and northeast One 4,000-gallon diesel UST

One 6,OOO-gallon heating oil UST

One 10,000-gallon diesel UST
SEPTA South Garage RST East and across 20th Street One S,OOO-gallon new motor oil UST

One 6,OOO-gallon gasoline UST
Five mixture tanks- 285-1,000 gal capacities

Getty Station 67261 RST North and across Oregon Ave. Three 6,000-gallon gasoline USTs

Sears Roebuck & Co. RST& North and across Oregon Ave. One IO,OOO-gallon heating oil UST
PLCR Waste oil released - quantity not reported

Passyunk Homes RST South and across Schuylkill One SSO-gallon gasoline UST
Expressway

Beverle~ Enterprises, PLCR 0.25 mile south Two gasoline releases - quantities not reported
Inc. - Check Cash

Philadelphia SO - POE PLCR 0.2S mile north Heating oil released - quantity not reported
2321

Laidlaw Transit - Ryder PLCR 0.25 mile southwest Two gasoline releases - quantities not reported
Leased Property

Based on the nature of the petroleum products reported to be stored or released on these

properties, the location ofthe properties with respect to the NAPL plume beneath DPSC, and

the analytical results for NAPL plume samples, these sites are not considered likely

contributors to the NAPL plume beneath DPSC.

Based on a review of historical maps provided in the ERIIS report, two former

manufacturing facilities, the Sherwood Brothers Betholine manufacturing plant and the former

Montgomery Brothers rubber cement factory, were located adjacent to and south ofDPSC.

The former locations ofthese facilities are shown on Figure 6-1 and were based on Sanborn

Company Fire Insurance Maps dated 1922 and 1951. The following evidence indicates that

these facilities are not contributors of the NAPL plume beneath DPSC.

• . Based on current potentiometric data and historical groundwater flow, these
facilities are hydraulically down gradient from the central and west-central
portions ofDPSC. NAPL would have had to migrate up gradient to extend to

6-14



x.

..JL
ll'

FIGURE 6-1

MALCOLM PIRNIE, INC.

,,
,SMW-4 ~

~ SMW-1
I

I

\. SMW-2
~PLUME ~

BOUNDARY
11/96

SOIL BORING BY DAMES & MOORE

POLLOCK STREET/ PACKER
AVENUE SEWER (DASHED WHERE NOT SURVEYED)

APPROXIMATE EXTENT OF MEASURABLE
NAPL (FALL, 1996 AND SUMMER, 1997)

BUILDING 13

MW-11u

SCALE IN FEET

I~iiiiiiiiiiiii~i~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil
o 100 200 400

DEFENSE PERSONNEL SUPPORT CENTER
USACE CONTRACT NO. DACA31-94-D-0017

SHERWOOD BROS. AND MONTGOMERY BROS.
FORMER SITE LOCATlONS

B-18

APPROXIMATE LOCATION OF
MONTGOMERY BRos. - LIQUID
RUBBER CEMENT FACTORY
SB-21 //

US Army Corps
of Engineers

J

J
J

",
1
J
1
o
'J
J

,
0 ....------......---------------------------------------.....--------':t



its current northwestern boundary near MW-24 in the west-central portion of
DPSe.

• As shown on Attaclunent B, borings PB-69 and PB-68, which were drilled prior
to the construction ofthe Schuylkill Expressway in 1954, were located on the
former Sherwood Brothers property. Two other Schuylkill Expressway bor­
ings, PB-67 and PB-66 were located along the eastern border ofthis property.
No mention ofthe presence ofpetroleum hydrocarbons was noted in the drilling
logs for these four borings, indicating that NAPL was not present in this area at
this time. In contrast, the log for boring B, which was also drilled as part ofthe
geotechnical investigation for the Schuylkill Expressway, located between the
Refinery and DPSe, (see Figure ES-3) documents the presence of
approximately 14 feet of"oil soaked" soils.

• As shown on Figure 6-1, these former facilities are located at or near the
southeastern boundary of the NAPL plume. If one or both of these former
facilities were contributors to the NAPL beneath DPSe, soil and groundwater
to the south and southeast of these properties would likely contain significant
amounts ofeither NAPL or residual NAPL, especially considering the relatively
flat hydraulic gradient in this area. Specifically, borings SBS-8, and B-21
through B-24 do not indicate the presence ofNAPL plume material in these
areas.

• No petroleum staining or residual NAPL was observed from ground surface to
approximately 15 feet bgs in the boring for MW-7 or boring DH-14, located
along the northern edge of the former Montgomery Brothers facility. If
approximately one million gallons ofNAPL were released on this facility or the
adjacent Sherwood Brothers site, residual product and petroleum staining would
be expected directly beneath and surrounding these former facilities.

• Although the 1922 Sanborn map identifies a tank containing "naphtha" on the
Sherwood Brothers property, the chemical composition ofthis material and the
material used at the Montgomery Brothers factory is unknown. No information
is available to conclude that the light refinery naphtha which comprises the
majority ofthe NAPL plume is equivalent to the materials which may have been
used at these facilities.

6.2.2 ARCO/Sun Refinery South Yard NAPL Plumes

The AReO/Sun Refinery South Yard is located approximately 500 feet to the west

ofDPSe. The esx property and 26th Street are present between the two sites. The refinery

has operated since the 1880s. As shown in Figure 5-4, tankage in the South Yard has been

used to store a variety ofrefined and unrefined petroleum products. Some ofthese products
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are consistent with the chemical analyses performed on samples from the NAPL plume

beneath DPSC. A review ofpublic documents obtained via the Freedom ofInformation Act

(FOIA) identified numerous product releases at the ARCO/Sun Refinery property. However,

specific locations and types ofproducts released were not provided.

A review of the January 1993 Sun Company, Inc. (R&M) Philadelphia Refinery

Comprehensive Remedial Plan, and synoptic well gauging conducted in late 1994, early

1995, and October and November 1996 indicate that several areas ofNAPL have been or are

present in the South Yard. Based on these data, two ofthese areas shown on Figure 5-4 are

present in the northern portion ofthe South Yard, hydraulically upgradient from the area of

relict NAPL contamination on the CSX property and the NAPL plume beneath DPSC. One

east-west trending NAPL area is present along the northern edge ofthe South Yard near the

Belmont Terminal. The historical presence ofNAPL in these areas has been documented by

the well gauging results included in the 1993 Comprehensive Remedial Plan. Based on data

from 1996, a north-south trending NAPL area is present along the northern edge ofthe South

Yard's eastern boundary along 26th Street. A smaller, thinner NAPL area is indicated by

NAPL in the vicinity ofmonitoring well S-49 along the east-central South Yard boundary.

The 1993 Comprehensive Remedial Plan also indicates that up to eight separate areas

of NAPL were present in the South Yard to the south of Pollock Street. One of these

straddles the Pollock StreetlPacker Avenue sewer and its approximate location in December

1992 is shown on Figure 5-4. The other areas ofNAPL discussed in the Comprehensive

Remedial Plan are located either further west or south ofthe NAPL area which straddles the

Pollock StreetlPacker Avenue sewer, at locations which are not related to the NAPL beneath

DPSC.

6.2.3 SEPTA Site Investigations

The four monitoring wells located on the SEPTA South Garage property were

installed during site investigations on this site in 1991 and 1992 (Figure 3-1). (R.E. Wright,

1991, and Coastal Remediation Company, 1992.) Soil samples collected during drilling of

the borings for these wells were analyzed for TPH. In 1992, the highest concentrations of
"---~

TPH were detected in soil and groundwater samples from SMW-4. In 1994, the highest TPH
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concentration was detected in a groundwater sample from SMW-l, located adjacent and west

of current and former USTs. Groundwater samples collected from SMW-l, SMW-3, and

SMW-4 contained detectable levels ofbenzene, ethylbenzene, toluene, and xylenes (BETX

compounds).

Anamolous groundwater levels, approximately two feet higher than nearby wells,

have been measured in SMW-4. Groundwater on the SEPTA site was reported to flow to

the northeast, based on water-level measurements in the four SEPTA wells in 1992. No

NAPL had been measured in any of the SEPTA wells from 1991 to 1994.

As summarized in Table 6-1, SEPTA reportedly stored diesel, new motor oil, and

gasoline. None ofthese products are major components of the NAPL plume. Based on this

information, SEPTA is not considered to be a likely potential contributor to the NAPL Plume.

6-17



7.0 CONCLUSIONS

This NAPL Plume Study was performed in conjunction with other investigative

activities at DPSe to evaluate the extent, quantity, composition, migration pathways, and

potential sources ofthe NAPL beneath DPSe. Field and research activities were conducted

to compile sufficient information to meet the project objectives, which had been presented as

six specific questions regarding the NAPL plume. The answers to these questions are

provided, below.

1. How much NAPL is beneath DPSC property?

The volume ofNAPL on the water table beneath DPSe is estimated to range from

690,000 to 920,000 gallons. A high estimate for the volume of residual NAPL in the soil

beneath DPSe is approximately 350,000 gallons.

The estimate of the volume of NAPL beneath DPSe is based on the results of

supplemental laboratory testing (specific gravity, oil surficial tension, and oil-water interfacial

tension), and previously conducted geotechnical analyses, which were incorporated into the

van Genuchten three-phase capillary pressure model. The approximate extent ofNAPL on

DPSe was used to revise previous NAPL volume estimates.

The presence of residual NAPL in soils above the NAPL plume was caused by

fluctuations in the water table and smearing ofNAPL over a vertical interval. Analytical data

from the Phase I RIfFS (Kemron/Versar, 1995) was used to estimate the residual NAPL

volume beneath DPSe. Data from the Phase I RIfFS and the Groundwater Assessment,

South Yard, Northeast Property Boundary (GES, 1994a) was used to estimate a volume of

approximately 73,000 gallons of residual NAPL on the esx property between the

AReO/Sun Refinery. and DPSe.

NAPL baildown/recovery tests were performed on 12 on-site wells to assess actual

NAPL thickness. Based on the results of these tests, the average thickness ofNAPL on the

saturated zone beneath DPSe is approximately 0.16 feet. At the time of the

7·1



baildown/recovery tests, the thickest portion of the NAPL was estimated to be 0.4 feet in

MW-IA, located in the south-central portion ofDPSC.

Historical information on its own was insufficient to effectively assess the extent,

quantity, and composition of NAPL. These data gaps were addressed by conducting

additional drilling and analytical activities, and reviewing additional literature sources. The

field work was performed in accordance with approved field sampling plans, a Quality

Assurance Program Plan (QAPP), and a Quality Assurance Project Plan (QAPjP).

Modifications to these work plans were approved by the USACE (Baltimore District) prior

to implementation. The results ofprevious field work and investigations were combined with

these activities to characterize the NAPL plume. Information from the Phase I and II ESls

which were conducted in support of the BRAC program were also incorporated into this

study.

Based on data from soil borings and fluid-level measurements in on-site monitoring

wells, the NAPL plume is present in the southern portion ofDPSC beneath approximately 42

acres ofthe 86-acre site. The northwestern on-site extent ofNAPL was approximated based

on the absence of measurable NAPL in well MW-23, which was installed in June 1996.

Based on the absence of measurable NAPL in MW-24 on October 16, 1996, and the thin

(O.OI-foot thick) layer ofNAPL measured in this well on November 15, 1996, the north­

central extent ofthe on-site NAPL plume was approximated.

2. Is there NAPL still migrating onto DPSC property?

There is no evidence to indicate that NAPL is currently migrating onto DPSC

property. The migration ofNAPL in the study area was evaluated by investigating historical

and current groundwater flow regimes, identifying areas ofrelict NAPL contamination, and

assessing the influence of stratigraphy and buried utilities on NAPL migration. Historical,

regional information indicates that groundwater flow in the vicinity of the ARCO/Sun

Refinery and DPSC is to the southeast (Figure 1-14). This general flow direction was

confirmed by the results of synoptic fluid-level measurements conducted on

December 14, 1994 and March 1 and 2, 1995 (Figures 5-3 and 5-4, respectively). The
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presence ofthe 26th Street sewer since the mid-1960s may have affected groundwater flow

patterns along its north-south route.

The operation of dual-phase recovery systems (most recently initiated in January,

1996 to limit the off-site extent ofa NAPL plume) in the Sun recovery wells along 26th Street

has affected groundwater flow directions in the study area. Pumping ofthese recovery wells

has decreased water levels along a north-south trending line parallel to 26th Street and has

changed groundwater flow directions on the CSX property and the western portion ofDPSC

to the southwest. These withdrawals and the potential infiltration of groundwater into the

26th Street sanitary sewer may have lowered water levels below mean sea level in isolated

areas along 26th Street.

Based on the data collected during drilling and sampling activities on the CSX

property and the northern portion ofDPSC, NAPL is not currently migrating onto DPSC

from properties to the west or north. The distribution of residual NAPL contamination and

the historical groundwater flow directions (south-southeast between the ARCO/Sun Refinery

and DPSC) show that NAPL formerly migrated through the CSX property from an off-site

source to the west-northwest.

3. Is the NAPL moving through and ofT of DPSC property?

Based on current groundwater gradients and the presence ofNAPL in the southern

portion ofDPSC, NAPL is migrating off ofDPSC to the south.

Past and present migration of NAPL in the study area has been influenced by

stratigraphy and buried utilities. The area is characterized by varying thicknesses of fill which

overlie a silt unit which is up to approximately 15 feet thick. Throughout the majority ofthe

study area, the water table is present in an underlying, undifferentiated sand and gravel unit.

The upper silt unit intersects the water table in the northwestern portion ofthe study area and

in the northeastern and southeastern portions ofDPSC (Figure 1-4). Due to the intersection

of the NAPL layer with this silt unit in the southeastern portion ofDPSC, the migration of

NAPL to the east and southeast, off ofDPSC, appears to have been limited.

The intersection ofthe water table and the NAPL layer with the Pollock Street/Packer

Avenue sewer, located to the south ofDPSC, has influenced the migration ofNAPL in the
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study area. Soil borings and monitoring wells drilled along both sides ofthe Pollock Street!

Packer Avenue sewer show that, under relatively high groundwater conditions, the sewer

impedes the southward migration of the NAPL plume. Because the sewer extends several

feet below the water table, NAPL which is on the water table is "dammed" and is thicker on

the northern side of the sewer and diminished or absent on the southern side of the sewer.

The intersection of the sewer with the water table may have caused migration ofNAPL in

directions which are not coincident with the ambient groundwater gradients in this area.

Leakage ofNAPL into the Pollock StreetlPacker Avenue sewer has also been reported.

Information on historic water levels indicate that the water table is at times below the

bottom of the sewer. Under these conditions, the sewer would not affect the southward

migration ofNAPL. The presence ofpetroleum staining below the current water table and

below the bottom of the sewer in this area confirms that NAPL has migrated beneath the

Pollock StreetlPacker Avenue sewer. The backfilled bedding around the sewer does not

appear to be a major migration pathway for NAPL in this area.

4. What is the composition of the NAPL?

According to the interpretation ofthe analytical results ofNAPL samples by Friedman

and Bruya, the NAPL beneath DPSC is a minimum of90 percent undegraded and degraded

light refinery naphtha. Based on the boiling point ranges of the NAPL samples, the light

refinery naphtha, according to Friedman and Bruya, is most characteristic ofJP-4. Although

less similar in composition, Friedman and Bruya could not rule out that the naphtha is a

refinery intermediate or light crude oil, due to the proximity of the ARCO/Sun Refinery

property to DPSC. Quality assurance and quality control procedures were followed in the

field and laboratory to ensure the validity of this determination and the usability of the

analytical data.

The remaining portion (maximum of 10 percent) of the NAPL was identified as

gasoline based on the relatively low levels of organic lead and isooctane, which are not

commonly associated with JP-4. According to Friedman and Bruya, the NAPL is not a diesel,

fuel oil or boiler fuel, and the composition of the NAPL is not indicative of motor oil,
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lubricating oil, or solvent. The NAPL is not a mixture ofgasoline and diesel, contrary to the

conclusions of previous reports.

Analysis of soil samples collected from soil borings drilled on DPSe, on the esx

property, and on and adjacent to Passyunk Homes property (located across the Schuylkill

Expressway to the south) confirmed the presence of undegraded and degraded naphtha in

addition to gasoline in these areas.

5. How much, if any, of the NAPL originated from DPSC activities?

Based on the results ofthe Phase I and Phase II ESIs which were conducted as part

ofBRAC activities, the highest priority petroleum storage and handling facilities at DPSe are

not contributors to the NAPL plume which is located beneath DPSe. The entire DPse

facility was considered during the Environmental Baseline Survey (EBS), and additional

environmental studies were conducted for specific areas where warranted. The six highest

priority petroleum storage and handling areas investigated as part of the Phase II ESI were

the:

.' Building 8 Waste Oil Tank
•.. Former Bash Street Gasoline Station
• Bulk Storage Facility and Fill/Transport Area
• . Building 28 Gasoline Station
• . Building 46 USTs
• Oregon Avenue USTs

Additional, lower priority petroleum sterage and handling areas on DPSe are scheduled to

be investigated as part of future BRAe activities (phase III ESI). However, based on

historical use and storage information, the likelihood of these areas being potential

contributors to the NAPL plume is extremely small. A review ofthe findings ofprevious site

investigations at DPse was performed to evaluate potential on-site contributors. Based on

the characterization ofthe NAPL as a light refinery naphtha (characteristic ofJP-4) and the

lack of storage or usage of large quantities of such products on DPSe, the source of the

NAPL is not located at DPSe. The gasoline component of the NAPL beneath DPse is likely

associated with the light refinery naphtha based on its distribution; however, a contribution

ofgasoline from DPse cannot be ruled out. The presence ofgasoline in samples collected
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at the CSX property was also reported by the laboratory. Based on these conclusions, off-site

sources ofthe NAPL plume were evaluated.

6. What is the source of the NAPL?

The ARCO/Sun Refinery is the source of the NAPL plume beneath DPSC based on .

the following evidence:

• Friedman and Bruya has conclusively identified the NAPL beneath DPSC as no
less than 90 percent light refinery naphtha (characteristic ofJP-4). The remain­
ing portion ofthe NAPL is leaded and/or unleaded gasoline.

• The dominant component of the NAPL plume beneath DPSC, JP-4, is not, and
never has been, stored in large quantities or in bulk storage at DPSC.

• Petroleum products including, but not limited to, jet fuel, light naphtha, and
unleaded and leaded gasoline have been stored in the northeastern portion of the
ARCO/Sun Refinery South Yard, which is hydraulically upgradient from DPSC,
based on historical groundwater flow information.

• . NAPL recovery operations on the ARCO/Sun Refinery property, specifically
along the western side of 26th Street in the eastern portion of the ARCO/Sun
Refinery South Yard, are on-going. These NAPL recovery operations were
implemented as per a PADEP Consent Order and Agreement signed by Sun to
recover NAPL and limit the off-site migration ofNAPL.

• As shown on Figures 5-5 and ES-3 and supported by the historical south­
southeastward groundwater flow direction, a former pathway of NAPL was
identified from the ARCO/Sun Refinery property to DPSC. The presence of
this former pathway is based on analytical results ofsoil samples collected from
borings drilled on the CSX property which contained petroleum components
indicative ofnaphtha. This analytical data, coupled with the petroleum staining
and sheens observed during drilling and sampling activities on the CSX
property, confirmed the former presence ofNAPL (relict NAPL) between the
ARCO/Sun Refinery South Yard and DPSC.

• The presence of historical storage of unleaded and leaded gasoline at the
ARCO/Sun Refinery property, coupled with the presence of gasoline in soil
samples in the northern portion of the CSX property, upgradient of DPSC,
indicates that the ARCO/Sun Refinery may also be, solely or partially, the
source of the gasoline component of the NAPL plume.
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A regulatory records review was performed for DPSC and surrounding properties.

Petroleum storage was reported on several surrounding properties: the SEPTA Southern

Garage property located across 20th Street to the east of DPSC; the George C. Young

Company site located adjacent to and northeast ofDPSC; and the Sears Roebuck & Company

property and Getty Station #67261 located across Oregon Avenue to the north ofDPSC.

Based on the reported quantities and types of products stored, none of these sites are

considered likely sources of the NAPL plume beneath DPSC, The former Montgomery

Brothers and Sherwood Brothers facilities are not likely sources ofthe NAPL plume due to

their location near the downgradient southeastern edge of the plume.

The results ofan investigation on the SEPTA Southern Garage, located adjacent and

east ofDPSC, were reviewed. The reports concluded that petroleum constituents had been

released on the SEPTA property. Although no measurable NAPL had been present in any

SEPTA wells from 1991 to October 1996, a thin (0.02 foot thick) layer ofNAPL was

measured in the westernmost SEPTA well (SMW-4) on November 15, 1996. Analytical

information was not available to compare the NAPL in SMW-4 to the NAPL beneath DPSC.
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TABLEA-1
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA. PENNSYLVANIA

MONITORING WELL CONSTRUCTION SUMMARY

Total Screen Filter Pack Slot Well

~
Ground Measuring

Well Depth Interval Interval Size Diameterl Completed Elevation Pt. Elevation
(It BGS) (ltAMSL) (It BGS) (ltAMSL) (It BGS) (ftAMSl) (Inches) Material (ltAMSL) (ftAMSl)

MW-1 34 -12.73 17 to 32 427 to -10.73 15 to 34 627 to -12.73 0.010 2" PVC 5f7191 2127 20.78
MW-1A 28 -8.22 16 to 26 3.78 to -6.22 13 to 28 6.78 to -8.22 0.010 4-PVC 612192 19.78 21.33
MW-2 34 -12.04 17 to 32 4.96 to -10.04 15 to 34 6.96 to -12.04 0.010 2" PVC 1/15191 21.96 21.83
MW-2A 27 -5.47 14.6 to 24.6 6.93 to -3.07 11.6 to 27 9.93 to -5.47 0.010 4" PVC 613192 21.53 21.13
MW-3 34.5 -13.69 17.5 to 32.5 3.31 to -11.69 15.5 to 34.5 5.31 to -13.69 0.010 2"PVC 5113191 20.81 20.34
MWJo 34 -12.87 17 to 32 4.13 to -10.87 15 to 34 6.13 to -12.87 0.010 2" PVC 5114191 21.13 20.60
MW-5 34 -13.34 17 to 32 3.66 to -11.34 15 to 34 5.66 to -13.34 0.010 6" PVC 5117191 20.66 20.32
MW-6 33 -11.48 16 to 31 5.52 to -9.48 14 to 33 7.52 to -11.48 0.010 2" PVC 5110191 21.52 21.18
MW-6D 86 -64.36 64 to 74 Jo2.36 to -52.36 58 to 77 -36.36 to -55.36 0.010 4"PVC 11194-2/95 21.64 21.45

MW-7 26 -6.29 15 to 25 4.71 to -5.29 13 to 26 6.71 to -6.29 0.010 2"PVC 51B191 19.71 19.30
MW-9 37 -16.61 13 to 33 7.39 to -12.61 8 to 37 12.39 to -16.61 0.010 4" PVC 11194-2/95 20.39 20.08
MW-10 31.5 -14.58 13.6 to 28.6 3.32 to -11.68 8.5 to 31.5 8.42 to -14.58 0.010 4" PVC 11194-2/95 16.92 16.56

MW-11 35 -14.45 17 to 32 3.55 to -11.45 12 to 35 8.55 to -14.45 0.010 4" PVC 11194-2195 20.55 20.21

MW-12 32 -12.28 16 to 31 3.72 to -11.28 9 to 32 10.72 to -12.28 0.010 4" PVC 11194- 2195 19.72 19.54

MW-13 33 -12.38 15 to 30 5.62 to -9.38 10 to 33 10.62 to -12.38 0.010 4" PVC 11194- 2195 20.62 20.38

MW-14 35 -14.33 17 to 32 3.67 to -11.33 12 to 35 8.67 to -14.33 0.010 4" PVC 11194- 2/95 20.67 20.27

MW-15 31 -10.42 16 to 31 4.58 to -10.42 11 to 34 8.58 to -13.42 0.010 4" PVC 11194-2/95 20.58 22.58

MW-16 34 -13.31 16 to 31 4.69 to -10.31 11 to 34 8.69 to -13.31 0.010 4" PVC 11194- 2/95 20.69 20.36

MW-17 32 -11.51 14 to 29 6.49 to -8.51 9 to 32 11.49 to -11.51 0.010 4-PVC 11194- 2195 20.49 22.25

MW-18 32 -13.69 10.7 to 28.7 7.61 to -10.39 6.5 to 32 11.81 to -13.69 0.010 4" PVC 11194- 2/95 18.31 17.93

MW-19 31 -9.79 15 to 30 6.21 to -8.79 8 to 31 13.21 to -9.79 0.010 . 4" PVC 11194- 2/95 21.21 23.12

MW-2O 34 -7.92 16 to 31 10.08 to Jo.92 11 to 34 15.08 to -7.92 0.010 4-PVC 11194-2/95 26.08 25.66

MW-2OD 92 -65.90 76 to 91 -49.90 to -64.90 61 to 92 -34.90 to -65.90 0.010 4-PVC 11194-2/95 26.10 25.80

MW-21 24 -3.21 13 to 23 7.79 to -2.21 11 to 24 9.79 to -3.21 0.010 4-PVC 6114196 20.79 20.18

MW-22 26 -3.96 15 to 25 7.04 to -2.96 13 to 26 9.04 to -3.96 0.010 4" PVC 6117196 22.04 21.73

MW-23 30 -8.86 15.7 to 25.7 5.44 to Jo.56 12.7 to 27 8.44 to -5.86 0.010 4" PVC 6111196 21.14 20.72

MW-24 30 -8.83 17.2 to 26.2 3.97 to -5.03 14 to 27.2 7.17 to -6.03 0.010 4" PVC 6113196 21.17 20.95

MW-25 30 -9.24 16.5 to 26.5 4.26 to -5.74 13.5 to 26.75 7.26 to -5.99 0.020 6" PVC 6113196 20.76 20.36

CSX-MW-1 54 -2.81 40 to 50 11.19 to 1.19 36 to 52 15.19 to -0.81 0.010 4" PVC 11194-2/95 51.19 51.32

CSX-MW-2 60 -13.09 47 to 57 -0.09 to -10.09 38 to 60 8.91 to -13.09 0.010 4-PVC 11194- 2195 <46.91 <46.70

CSX-MW-3 53 Jo.74 42 to 52 6.26 to -3.74 39 to 52.5 9.26 to Jo.24 0.010 2" PVC 6119196 48.26 48.12

CSX-MWJo 54 -6.77 43 to 53 4.23 to -5.77 40 to 54 7.23 to -6.77 0.010 2" PVC 6120196 47.23 47.15

CSX-MW-5 54 Jo.13 44 to 53 5.87 to -3.13 43.5 to 54 6.37 to Jo.13 0.010 2" PVC 6124196 49.87 49.76

CSX-MW-6 53 -6.93 42 to 52 4.07 to -5.93 39 to 53 7.07 to -6.93 0.010 2" PVC 6118/96 <46.07 45.92

DPSSP-MWS-1 32 -7.80 20.1 to 30.1 4.10 to -5.90 . 17 to 31 7.20 to -6.80 0.010 2" PVC 8120196 24.20 24.01

DPSSP-MWS-2 28 -7.51 16.85 to 26.85 3.64 to -6.36 14 to 28 6.49 to -7.51 0.010 2" PVC 8121196 20.49 19.97

DPSSP-MWS-3 24 -7.76 12 to 22 4.24 to -5.76 9 to 23 7.24 to -6.76 0.010 2" PVC 8122196 16.24 16.06

DPSSP-MWSJo 26 -8.25 15 to 25 2.75 to -7.25 12 to 26 5.75 to -8.25 0.010 2" PVC 8122196 17.75 17.54

DPSSP-MWS-5 29 -13.60 18 to 28 -2.60 to -12.60 16 to 28.8 -0.60 to -13.40 0.010 2" PVC 8123196 15.40 15.20



OVERBURDEN
MONITORING WELL SHEET

WELL NO. MW- 23

PROJECT NO. 0285643

START END
pROJECT_----=:D~P.;:;.SC.=....._ DATE 6-11-96 DATE 6-11-96

FIELD
GEOLOGIST J. HILTON

ORIWNG co. SJB SERVICES

DRlLLER(S) T. MILLER

ORIWNG / "NETHOO(S) 6 14 HSA

LOCAnON DPSC, PHILADELPHIA, PA.

:~~~fNT MANUAL PURGE
WI SURGE BLOCK

4"+----J.--- SCREEN DIAMETER
SlOT SIZE .010
MATERIAL SCH 40 PVC

. DEPTH 25.7'
BOTTOM PLUG 26.0'

::~W&~
~,~~' ' .
.~.
t----------If--- . DEPTH TO TOP a:' GROUT/ 1 5'

L/ ji.: BOTTOM OF CEMENT --......:.:.:.=-----
~
ifliI';~-------_I_--RISER DIAMETER
~ . AND MATERIAL 4" SCH 40 PVC

~.A4-------J--- BOREHOlE DIAMETER 10.5"

~ . DEPTH 10 CENlRAUZERS __N.;..../A _

~
~
~'4--------_I__--. DEPTH 9.0'

()()(~-------_I__--.PELLET SIZE MEDIUM CHIPS

~q--------I----. DEPTH 12.7'

.~.1---------1--- SAND SIZE #1 MaRIE
...
... .t-"""'''''-'...,..---~,_---I---. DEPTH 15.7'

<..':= '..
.. '.1-- .

>:= •..
"-..•. '=.
"'1--

....~ ....
.~

SAND FILTER
PACK

<
,/

NOTE: DEPTHS ARE F'EET BELOW GRADE



WELL NO. MW-24OVERBURDEN
MONITORING WELL SHEET\~

'--- .---------------------r--------.
PROJECT DP.....;S;;..;C S~:fe:T 6-13-96 5~~ 6-13-96

DRlWNC co. SJB SERVICES

PROJECT NO. 0285643
FIELD

GEOLOGIST J. HILTON

llRIU.ER(5) T. MILLER

:5) 6 1/4" HSA

LOCATION DPSC, PHILADELPHIA, PA.

:~=r MANUAL PURGE
WI SURGE BLOCK

4"
.010
SCH 40 PVC

+----1--- SCREEN DIAMETER
SLOT SIZE
MATERIAL

~~~ i'!~~/,.g;f__--_=__---_I_-- ==CRlllTI 2.0·
~ ~ AND MATERIAL 4" SCH 40 PVC

~ ~ BOREHOlE "AIlEtER IDS

~ ~ . DEP1H TO CEN1RAU2ERS _N_/A__

~1E\ ~ ~
SEAL \~ ~

~ii-------+--· OEPlH 10.:r

l>6<!~------+--.PELLET SIZE MEDIUM CHIPS

~'t--------+--. OEPlH 14.0'

+----------1--- SAND SIZE #1 MaRIE
..

.......of--t----~----I'----· OEPlH 17.2'..>= ..'.=.,:-::.=.. =.. =..'.=.=.=f-- .
L-..I--t-----4,---__I~--. OEPlH 26.2'

SAND FlLlER
PAC<

~--- L..-r---rI...J------r----.J---· OEPlH 27.2'
i-1---t-__ BAC<FILL MATERIAL NATIVE SAND &. GRAVEL

"--,,-------1''-----1---. eonou or BCMHCI.E 30.0'

NOTE: DEPlHS ARE FEET BELOW GRADE



WELL NO. MW-25

DRlLLER(S) T. MILLER

DRlWNG co. SJ8 SERVICES

OVERBURDEN
MONITORING WELL SHEET

PROJECT NO. 0285643

START END
PROJECT_~DP;..",,;S~C DATE 6-12-96 DATE 6-13-96

FIELD
GEOLOGIST J. HILTON

~~S) 8 '/4~ HSA

LOCATlON DPSC, PHILADELPHIA, PA.
l)['lELOPUENTMETHOO(S) _

+-----+--- SCREEN DIAMETER ..=,6.....~ ...-
SlOT SIZE .020
MATERIAL SCH 40 PVC

CDIENT-E~ DEPTH TO TeP ~ GROUTI 5'
BENTONITE ~'l'~ ~ BOnQU OF C[MENT ---':..:.:'=:..---

GROUT ~/ 1// .

~
i'il'l'~/-------+--- RISER DIAMETER
~ AND MATERIAL 6~ SCH 40 PVC

~ ~ BOREHOLE DIAMETER '2~
~ DEPTH TO eatTRAU2ERS __N.;../A _

PEllET 'l/. ~
SEAL ~ ~

~ ~~---------1--_. DEPTH 9.0'

~8~------~1---PEllET SIZE MEDIUM CHIPS

~'+--------+--- DEPTH '3.5'

......---------1--- SAND SIZE #' MORIE

1-+--+-----.+----1--- DEPTH 16.5'
r==.. =====,-
I-
I
'--l_-+ -+,. ~--. DEPTH 26.5'

SAND FILTER
PACK

./

-'----- L.~-.,....I----.,.---~~--.DEPTH 26.75'It-'---+--- BACKFIll MATERIAL NATIVE SAND & GRAVEL
L..-_.I .l-t __....... .BOnQU OF BamiOLE 28.0'

NOTE: DEPTHS ARE rEET BELOW GRADE

••·,'Y_("c .... ·• .. · -_".1_:-



OVERBURDEN
MONITORING WELL SHEET

PROJECT_~D...;..P~SC~ S~:fET 6-18-96
END
DATE 6-19-96

WELL NO. CSX-MW3

DRIWNC co. SJ8 SERVlCES

PROJECT NO. 0285643
FIELD

GEOLOGIST J. HILTON

DRIUER(S) T. MILLER

CRlWNC I "lIETHOOlS) 4 1 4 HSA

LOCATION CSX RIGHT-OF-WAY, PHILADELPHIA, PA.

~~fNT MANUAL PURGE
wi SURGE BLOCK

CEMENT-~BENTONITE ~
GROUT ~

~
BENTONITE\~

PELLET ~
SEAL ~

~

~,.,--_::.

1---------4--- DEPTH TO TOP OF GROUTI •
~ BOTTOM OF CEMENT 2.0

f"/// RISER DIAMETER
~ AND MATERIAL 2" SCH 40 PVC

~ ...."'OU: DlAMElER B.S"

~ DEPtH TO CENTllAUZEIlS __N.:,...IA _

~
~
~~--------I--_. DEPTH 35.0'

rx."X~-------I---PELLET SIZE MEDIUM CHIPS

~or-------I--- DEPTH 39.0'

+--------1--- SAND SlZE #1 MORIE

~:i--+-----+:-'---+--- DEPTH 42.0'

+-----1---- SCREEN DIAMETER
SLOT SIZE
MATERIAL

SAND FlLTER
PACK

-=--==~
~

~I.-,.j_-+- ....:.+-:. +-__ DEPTH 52.0'

2"
.010
SCH 40 PVC

...L- .....,..--..,.-.l-----r----jf---- DEPTH 52.5'I jf----I---- BACKFlLL MATERIAL NATIVE SAND & GRAVEL
L.-_..l ~.__-I- BOTTOM OF BOREHOLE 53.0'

NOTE: DEPTHS ARE FEET BELOW GRADE

..... _,-0 ........ G_·.~_~I:



OVERBURDEN
MONITORING WELL SHEET

PROJECT _~D..:..P.;:;.SC.::...- S~tfe:T 6- 20-96
END
DATE 6-20-96

WELL NO. CSX-MW4

DIIIWNG co. SJ8 SERVICES

PROJECT NO. 0285643
FlELD

GEOLOGIST J. HILTON

DIIIU.ER(S) T. MILLER

LOCATION CSX RIGHT-OF-WAY, PHILADELPHIA, PA..

DIIIWNC I ~
IotETHOO(S) 4 1 4 HSA

:~~~fNT MANUAL PURGE
WI SURGE BLOCK

.----f--- SCREEN DIAMETER ....;;2;.:,"~_
SLOT SIZE .010
MATERIAL SCH 40 pvc

CEMENT-E~ 1---------1---. DEPTH TO TOP OF" CROUT/
/. i/'"~g:~TE ~ ~ Bonou Of" CEMENT

~
r0 f7/ RISER DIAMETER

~ AND MATERIAL 2~ SCH 40 PVC

~ ~ BOREHCll.E IlWlETER 8.5"

~ DEPTH TO CENlRAU2ERS __N"-/A _

PEllET '/'./ ~
SEAL ~ ~

;/~ ~
~:.4--------J--_. DEPTH 36.0'

l><X~-------J---.PEllET SIZE MEDIUM CHIPS

p.::.'t----------J--- DEPTH 40.0'

+-------11--- SAND SIZE #1 MaRIE

~r-t-~--4--:'" --4---. DEPTH 43.0'======
~
~
10-
L..-..I--t----4,,---4--- DEPTH 53.0'

SAND nLTER
PAO<

-'----- ....oor--...,..~-----r-----l---- DEPTH 54.0'I .t----+--- BAO<F1LL MATERIAL NATIVE SAND & GRAVEL
L..-_oJ .l..-'__--I- . BOnou Of" BOREHOlE 54.2'

NOTE: DEPTHS ARE F'EET BELOW GRADE

"'N_r,c:, ....... "":. "J._':-



WELL NO. CSX-MW5

llRlU!RCS) T. MILLER

Cft1WNC co. SJ8 SERVICES

OVERBURDEN
MONITORING WELL SHEET

PROJECT NO. 0285643

START END
PROJEcT_----::.;DP;..;:S~C~ DATE 6-24-96 DATE 6-24-96

FIELD
GEOLOGIST J. HILTON

~~S) 4 1/4" HSA

LOCATION CSX RIGHT-OF-WAY, PHILADELPHIA, PA.

:':t~fNT MANUAL PURGE
W/ SURGE BLOCK

2"
.olb
SCH 40 PVC

+----J--- SCREEN a~~
SLOT SIZE
MATERIAL

I ~ ",::.t~---'-----f--_. DEPTH TO TOP Of" GROUT/ 20'
~ BOTTOM Of" CEMENT .

'l/ ~a~~
~ AND MATERIAl. 2- SCH 40 PVC

~ BOREHOlE aAUEl[R 8.5"

~ MPm W ~~~_N.....:./_A__

~
~
~rl--------J---·DEPTH .39.5'

~,...-------+-_.PELLET SIZE MEDIUM CHIPS

~'t--------I---. DEPTH 43.5'

'"1----------1--- SAND SIZE #1 MaRIE

I::.;;;;;;;;;.~--;---~-:-----+---. DEPTH 44.0'

==
~
~===
~

CEMENT-~BENTONITE ~
GROUT ~

~

P~T ~

SAND Flll[R
PAC<

L.;;;;;;;;J_+ +,-----If----. DEPTH 53.0'
SUMP TO 53.7'

...L-.. I--r--"Tr-l------r--,---+---· DEPTH 54.0'
1----1--- BAC<FlLL MAl[RIAL N/A

'--_~ __Jil...___+ __.BOTTOM Of BOREHOlE 54.0'

NOTE: DEPTHS ARE FrET BElOW CRADE

:.



OVERBURDEN
MONITORING WELL SHEET

PROJECT_~DP:.....:S:.;:C~ S~tfe:T 6-17-96 5~~ 6-18-96

WELL NO. CSX-MW6

DIltWNG co. SJ8 SERVlC.E.S....-

PROJECT NO. 0285643
FIELD

GEOLOGIST J. HILTON

DRIU.£R(S) T. MILLER

:'~~S) 4 1/4· HSA

LOCATION CSX RIGHT-OF-WAY, PHILADELPHIA, PA.
D['I[LOP\ol[NT
llElHOO(S) MANUAL PURGE

WI SURGE BLOCK

t----t---- SCREEN DIAMETER ...::;2....,·~
SlOT SIZE .010
MATERIAL SCH 40 PVC

1--------+---. DEPlH TO TOP OF CROUT/
~ ~. Bonow OF CEMENTr'l'/. ------
~/ RISER DIAMETER
~ AND MATERIAL 2· SCH 40 PVC

~ BDAEHlllE D1A11E1ER 8S

~ . DEPTH TO CEN11WJZERS _...;.N.:,../A _

~
~
~rf---------I----· DEPlH 35.5'

~\+t---------I---_.PELLET SIZE MEDIUM CHIPS

~'t---------I---- DEPlH 39.0'

+---------1--- SAND SIZE #' MaRIE

1----+--+-----+----1--- DEPlH 42.0'=
'--==.=
~
~

~"-..--t-----+,.----I---. DEPlH 52.0'

CDlENT-E~BENTONITE ~
CROUT ~

~
BENTONITE:\~
P~T ~

~

SAND FILTER
PACK

-1- ....--.,I~·---__,---_I_-_·DEPlH 53.0'
'~__--I-___ BACKFILL MATERIAL NI A

'--_..I .1.-t __-4 . Bonow OF B~EHOLE 53.0'

NOTE: DEPTHS ARE FEET BELOW CRADE

• ".,<_"'a" -'}:" • _ • .:._~.



OVERBURDEN
MONITORING WELL SHEET

WELL NO. DPSSP-MWS-'

PROJECT NO. 0285643

PROJECT DPSC - NAPL INV. S~tfe:T 8-20-96 5~~ 8-20-96

FIELD
GEOLOGIST J. HILTON

DIttWNC co. SJ8 SERVICES

IlRIUtR(S) T. MILLER

LOCATION DPSC SOUlH. PASSYUNK HOMES
DEIlELOPM£NT
MElHOD(S) MANUAL PURGE

W/ SURGE BLOCK

..1.---- l...-r---,-Ir-'·------,,.......--+--· DEPTH 31.0'
It-l __~ BAD<FlLL MAlERIAL NATIVE SAND &. GRAVEL

'--""-----...1.-'---1----. BOTTClot OF samta.E 32.0'

2-
.010
SCH 40 PVC

" DEPTH 30."

+---~--- ~N DIAMETER
SLOT SIZE
MATERIAL

~': r- ;.~
,7»~~ ~ ~.~~'

.: -..
::iE~~ ~t----------J--- ==TG...JT1 15'

~ ~ AND MATERIAL 2- SCH 40 PVC

~ ~ 1IGR£HGl£ ..-lER 8"

~ ~ . DEPTH TO CENTRAUZERS N/ A

~l£\ ~ ~ --
~ \~ ~ ---

~:.i--------I---.DEPTH 13.0'

IX'X~-------I---. PEllET SIZE MEDIUM CHIPS

P'"'q--------I---. DEPTH 17.0'

-;.---------1--- SAND SIZE #0 MORIE
..
... t--f--+-----4,.......---I---. DEPTH 20."

-:::.::= .
.::~

:-:::.:=.
.'~

':::':':= ... .=

SAND FlLlER
PAD<

"'----o
<.D
0>
0>

NOn:: DEPTHS ARE FEET aELOW GRADE
r"­
oo~ ... .L.. ....::":;;w-;::"pO;,j.,,~W":;.:.•:.-~,.-.d0.



PROJECT DPSC - NAPL INV.

PROJECT NO. 0285643

OVERBURDEN
MONITORING WELL SHEET

START END
DATE 8-21-96 DATE 8-21-96

FIELD
GEOLOGIST J. HILTON

WELL NO. DPSSP-~WS-2

DIlIWNG co. SJ8 SERVICES

CAll1.ER(S) S. GARDNER

LOCATION DPSC SOUTH, PASSYUNK HO~ES

DRlWNG / •
loIE11iOO(S) 4 1 4 HSA

~'c:~T MANUAL PURGE
WI SURGE BLOCK

~~+---_+---..J_--. DEPTH 26.85'

-'----- L-~-.,T-J·----r.----J---·DEPTH 28.0'
t----+--- BACKFlLL MAlERiAL NATIVE SAND & GRAVEL

L-_..I ..L...t __-I . BOTTOM OF' BOREHOl.E 28.0'

+----1---- SCREEN DIAMETER ...,;;;2~·...-
SLOT SIZE .010
MATERIAL SCH 40 PVC

~~<'; - ."0'~y
7~~ ~.~~'

,. -..
ae~~~ ~t-------+--_. ==GROUTI 1.5'

~ ~/t--------I--- ::::::E1ER 2" S~~ 40 PVC

~~-------I---' DEPTH TO CENlRAUZERS _N_I_A__

SEAl ~ Hr~~------t---. DEPTH 10.0'

t><X'f--------J---. PELLET SIZE MEDIUM CHIPS

F't---------J---· DEPTH 14.0'

-+0---------1--- SAND SIZE #0 MaRIE

~r-t-----4----..J---· DEPTH 16.85'.=
.<:~ .
.,-,
::. -
'.~ ..
.~..:=..... =
=

SAND FILlER
PACK

...J

<'

NOlE: DEPTHS ARE FEET BELOW GRADE

":0.,.'-- -J- ~~~

vW_(U~" "wr: "-""-0"



OVERBURDEN
MONITORING WELL SHEET

WELL NO. DPSSP-MWS-3

PROJECT NO. 0285643

PROJECT DPSC - NAPL INV. S~::e:T 8-22-96 5~~ 8-22-96

FIELD
GEOLOGIST J. HILTON

DRlWNC co. SJB SERVICES

DIlIU£R(S) T. MILLER

:=S) 4 1/4" HSA

LOCATlON DPSC SOUTH, PASSYUNK HOMES

~'c:~NT MANUAL PURGE
W/ SURGE BLOCK

...L- L.+--\r-I·-----lr------I---· DEPTH 2.3.0'
;.-__-1- BAC<F1LL MATERIAL NATIVE SAND & GRAVEL

"- ..I.-f__---I- . BOTTOM OF BOREHOlE 24.0'

~~~~
~

~ ~
~

~---I---- SCREEN DlAMEltR ..:2:;..,"....-_
SLOT SIZE .010
MATERIAL SCH 40 PVC

.,'t----------I---. DEPTH TO TOP a:' CROUT/ 15'
1/;'; BOTTOM OF' CEMENT ----:.:.;.=-----
~
~,..:j_-------+---RISER DIAMEltR
~ AND MATERIAL 2" SCH 40 PVC

ItV,/,..I:A-------+--- emEHOlE DlAMEltR 8"

~~--------I---.DEPTH TO CENTRALIZERS N/A

~
~
~"f----------I----.DEPTH 5.0'

~;+--------I---.PELLET SIZE MEDIUM CHIPS

~"t--------f-.--. DEPTH 9.0'

......_-------1--- SAND SIZE #0 MORIE
..
.:- 1---+--+------"",----1---. DEPTH 12.0'
.>:!=
::::>~ ..
-:.:!='
: .. ~.
:.:-~
.'~'

.:~

.~ .
...."-~_+_---_40:0---_I_--.DEPTH 22.0'

SAND FILTER
PAC<

NOTE: DEPTHS ARE FEET BELOW GRADE
.....
x""" ... .l.. ~"::;;"'-~"._.~;;::w~:;;.;.•:.._~.,.s.-~••



PROJECT DPSC - NAPL INV.

PROJECT NO. 0285643

OVERBURDEN
MONITORING WELL SHEET

START END
DATE 8-22-96 DATE 8-22-96

FIELD
GEOLOGIST J. HILTON

WELL NO. DPSSP-MWS-4

llRIWNO co. SJB SERVICES

DRIUDl(S) T, MILLER

=S) 4 1/4" HSA

LOCATION DPSC SOUTH, PASSYUNK HOMES
Da'ELOPIIENT
":1HOO(S) MANUAL PURGE

WI SURGE BLOCK

. DEPTH 25.0'

-1.- l..nr---,Ir-'·----..----I---· DEPTH 26.0'
t-'---+--- BAD<FlLL MATERIAL NATIVE SAND & GRAVEL

~_.,I .1_t____+---. BOTTOM a:- BOOEHa.E 26.2'

2"
.010
SCH 40 PVC

t----+--- semEN DIAMETER
SLOT SIZE
MA1[RIAL

::~~ ~~",,~..q' -I-__.=:=QlOOT/ 1.5'
~ ~A-------+--' ::::'DI:ETER 2" S~~ 40 PVC

~ ~~-------I---' DEPTH TO CENTRALIZERS _N_I_A__

~l£\ ~ ~
5EAL \~ ~

~>i--------1I---_. DEPTH 8.0'

[><'X~-------I--_.PEllET SIZE MEDIUM CHIPS

p.::.q----------II----. DEPTH 12.0'

-+--------1--- SAND SIZE /10 MaRIE

.-of-+----4----I---· DEPTH 15.0'

:>~.
:<=:.::=
..... ~
.~... =

SAND FILTER
PAD<

\

'--0

<.0
en
en

:...

NOTE: DEPTHS ARE rEET BELOW CRACE
......
::0

..".'-------------'---------....:.::.:;~~
uW_f"IC" ""!!"'. Cl_",'!_O.



tRlJJHO co. SJB SERVICES

DRIUDI(S) T. MILLER

=S) 4 1/4" HSA

WELL NO. DPSSP-MWS-5OVERBURDEN
MONITORING WELL SHEET

PROJECT NO. 0285643

PROJECT DPSC - NAPL INV. S~:ft:T 8-23-96 5~~ 8-23-96

FIELD
GEOLOGIST J. HILTON

LOCATION DPSC SOUTH, PENROSE AVE.

~~~rT MANUAL PURGE
WI SURGE BLOCK

..J.- '--r--.,I~.-----,----I---·DEPTH 28.8'
'i----+--- BAO<ALL MAlERIAL NATIVE SAND & GRAVEL

"-_.I ..L...'__-4 . BOTTOM OF BCRHOLE 28.8'

+----+--- SCREEN DIAMETER -;;;2....." ...--
SLOT SIZE .010
MAlERIAL SCH 40 PVC

~.: ~ :.·w».»
/~"..~~'

"( ~ ~ .~ . '.

CEMENT-E~ ..,.' t--------4---. DEPTH TO TOP OF CROUT/ •
BENTONIlE :/"/ ~ BOTTOM OF CEMENT 1.5

CROUT ~/ V~
~ f7/ RISER DIAMETER
~ ~f'/'l:~ AND MAlERIAL 2" SCH 40 PVC

~ Vh/t---------I--- BamiOLE DIAMETER 8"

~I»o--------I---.DEPTH TO CENlRAUZERS __N.:.../A _

~
SEAL ~ ~

/~ ~
~~~.--------I---. DEPTH 10.0'

~ . PELLET SIZE MEDIUM CHIPS

~'t--------I---. DEPTH 16.0'

+-------+--- SAND SIZE #0 MORIE

........"""f--f-----4::-----I---. DEPnf 18.0'

.>:.~ .
::~

:::>=.... =
::.=
~.

.. 1_.
..L;;;;;;;~_+---4----I---·DEPTH 28.0'

SAND RLTER
PAQ<

:::;
./
Cl....,
....
;.:J
Li1
:0
~
;:.-
,.....

~;;-
.:l
«
«
./

;;­
;;;:

_.31

o
Li1

HOlE: DEPniS ARE FEET BELOW GRADE
"­
:0......._-----------_.l.-_-----_..-.~~~l,lW_f'lQ"""wr: __ ".i_C"



AppendixB
Borehole Drilling Logs



p y

DRILLING LOG
HOLBNO.G]....,

CSX-MW3
1. COMPANY NAME 12. DRILUNG CONrRAcroR SHEEr 1

Malcolm Picnie, Inc. SJB Services, Inc. OF 4 SHEETS
3.PROJEcr 4. LOCATION

Defense Personnel Support Center Philadelphi~Pennsylv.wMa

S. NAME OF DRIU.ER ~MANUFACTURE~SD~GNATIONOFDRllL

T. Miller CME-8S
7. Sizes & Types of Drilling 41/4-HSA 8. HOLB LOCATION

& Sampling Equipment 3- stndrd S.s. to 24' 222928.1 North 2717662.9 East
~- ~nnt. l:_l: tn '\2' 9. SURFACE ELEVATION

48.3'
10. DATE SfARTED 111. DATE COMPLETED

6/18/96 6/19/96
12. OVERBURDEN TInCKNESS 15. DEPTH GROUNDWATER ENCOUNI'ERED

45 feet bgs
13. DEPTH DRIU.ED INI'O ROCK 1~ Depth to Water and Elapsed Time Mter Drilling Completed

45.7 feet bgs; 6/W/96
14. TOTAL DEPTH OF HOLB 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

53.0 45.75 feet below mp; 6/113/96
18. GEOTECHNICAL SAMPLES DISI'URBED I UNDISI'URBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC MEI'ALS OTHER (Specify) O1lIER (Specify) OTIIER (Specify) 21.TotaJ

ANALYSIS Core RaC

(44-46),(46-48),(48-50 HFS mSCAN
%

22. DlSPOSmON OF HOLB BACKFIllED Monitoring Well O1lIER (Specify) 23. SIGNATURE OF lNSPECfOR

X

Blow Field SCreening Gcotcdl Sam&lc Analrcical
ELEV. DEPTH Counts DESCRlPI'lON OF MATERIALS Ruults or Core Box 0. SampcNo. REMARKS

a b c d c f g h
48.3 0 - blk coal ash, slag, fme sand, trace f rec 12/2.0 -- 3 -- 3 gravel, loose (FILL) . -
47.3 1-= -

4 -- 4 0.8 ppm dry -- -- -
46.3 2-= --- -- I-- I-

45.3 3-=
l-
I--- I-- I-- I-

44.3 4-=
l-
I--- (4-4~ blk-bm slag, coal ash w/ sand rec 1.8/2.0 I-- 4 and . t (FILL) I-- 4 dry I-

5-=
I-43.3 4 I--- 2 (4.3-4.8') med-bm-gray SILT w/

7.2 ppm moist -- -- trace sand and clay (FILL) . -
42.3 6-= --- -- -- -
41.3 7-= --- -- -- I-
40.3 8-=

l-
I--- ,
I-- I-- I-

393 9-=
'-
I--- gray-blk SILT w/ slag, cobbles> 3- recO.8/2.0 '-

- 6 di~ f gravel (FILL) -- 16 moist -
'Ul':l 10 - -

~
IPRomer Defense Personnel Support Center IHOLBNO.

Philadel hia, Penns lvania CSX-MW3



DRILLING LOG
HOLE NO.

CSX-MW3

Defense Personnel Support Center INSPEcrOR SHEEr 2

L Philadelphia, Pennsylvania John Hilton OF 4 SHEIITS

Blow Field Screening cotccl1 Sample Analytical
ELEV. DEPIlI Counts DESCRIPTION OF MATERIALS Results r Core Box No. Sample No. REMARKS

a b c d e f h
5 2.3 ppm

4

37.3 11

36.3 12

35.3 13

34.3 14
blk sl~ cinders, red brick, wood w/ f ree 1.3/2.0

4 sand, gravel to OS dia (FILL)
3 moist

33.3 15 4
4 1.0 ppm

32.3 16

31.3 17

30.3 18

29.3 19 blk-gray, f-med SAND w/ red brick, rec 1.5/2.0
4 f-as gravel to 2- dia (FILL)

4 moist
28.3 20 5

3
0.4 ppm

27.3 21

26.3 22

25.3 23

24.3 24 As above w/ concrete cobbles > 3- rec 1.3/2.0
7 ella (FIlL)

23.3 25
5
4
3

0.3 ppm moist

22.3 26 blk-bm silty SAND w/ red brick, rec1.0/20
~- 3 slag, concrete, mortar (FILL)

21.3 27
8

",,-- 7
6

1.4 ppm moist

PROJEcr Defense Personnel Support Center HOLE NO.

Philadelphia, Pennsylvania C:SX-MW3



p y

Ill) DRILLING LOG
HOLE NO...... CSX-MW3

PROmCf Defense Personnel Support Center IlNSPECfOR SHEET 3
Philadelphia, Pennsylvania lohnHilton OF 4 SHEETS

Blow Field SCreening Gcotcch Sample Analytical
ELEV. DEPTH Counts DESCRIPI10N OF MATERIALS Results Dr Core Box No. Sample No. REMARKS

a b c d e f II: h

- As above (FILL) rec 1.3/2.0 -- 3 -- 4 -
19.3 29--= 5

--- 4 2.8 ppm moist -- -- -
18.3 30-= -

dIe blk-gray SILT wi bm-red clay -- rec 1.3/2.0 -- 3 filling wiiliin crs gravel framework, -- 3 red brick, mortar, wood, coal (FILL) moist -
31-=

I-17.3 6 f--- 8 4.6 ppm strong petroleum r-- odor -- -
16.3 32-= -

SILT w/ clay, wood (FILL) -- rec 0.3/2.0 -- 6 I-- 6 moist-wet r-
33-=

r-15.3 11 f-- 6 36 ppm petroleum odor I-- I-- r-
14.3 34-=

r-
(34-34.2') red brick (FILL) f-- rec 1.7/2.0 I-

- 8 (34.2-35.0') It bm-gray SILT wi f I-- moist-wet '-

13.3 35-=
7 sand, oxidized 34.2-34.4' (ML) -
8 sharp contact -- 8 (35.0-35.7') blk-bm SILT wi peat, 10.4 ppm -- -- bedding fabric (ML/PT) -

12.3 36-= -
(35.7-36.0') dIe gray-bm SILT wi f -- sand (ML) recO.3/2.0 -- 1 -- 2 moist-wet -

37-= -11.3 2 -- 1 22 ppm -- -- -
10.3 38--= -

(38.0-38.9') bm-red, dense SILT wi -- ltl f sand and clay (ML)
rec2.0/2.0 -- 4 -- 12 wet -

39--=
r-9.3 2S f-- 26 (38.9-39.3') blk-bm, f-med SAND wi 3 ppm I-- I\Fe oxidation, trace silt (SM) r I--

(39.3-40.0') poorly sorted, f-as,
r-

8.3 40--=
I-

sub-md GRAVEL, some f-med sand f-. -
(G~

rec2.0/2.0 I-- 32 r-- 32 poor y sorted, f-crs, sub-md moist r-
7.3 41--= 35 GRAVEL, wi cobbles >3" dia, l-

f-- 31 little-some f-crs sand infill matrix 2 ppm -- (GW) -- -
6.3 42-= --- (42.0-43.12 dIe-bm-red, f-med SAND rec 1.9/2.0 -- 17 wi some -as, sub-md gravel (SW) -- 18 wet-saturated -
5.3 43-= -

34 -- 35 ~43.1~ po~orted, fme-as, 13 ppm I-- ense RA wllittle fine sand I-- I-

4.3 44-=
(GW)

CSX·MW3 I-
(44.0-45.3')~oorlr. sorted GRAVEL ~- (44-46) rec 1.8/2.0 I-- 17 as above w crs silty sand interbed @ I-- 23 45.2-45.3' saturated I-

3.3 45-= (GW) I-
17 f--- 13 92 ppm strong petroleum r--

(45.3-45.8') bm, med-crs ~ain odor I-

<1h 1
,....

?~ SAND. trace f j;!;l'avel. visi Ie -
~

IPRomCf Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvania CSX-MW3



Defense Personnel Support Center
Philadelphia, Pennsylvania

DRILLING LOG
lNSPEcroR

John Hilton

HOLE NO.
CSX-MW3

SHEET 4
OF 4 SHEErS

REMARKS
h

rec 1.9/2.0

saturated

strong petroleum
odor

CSX·MW3
(48-50) rec 1.3/2.0

saturated

visible free product

petro sheen on
gravel surfaces
rec 1.2/2.0

saturated

sheen and product
odor

>100 ppm

>100 ppm

CSX·MW3
(46-48)

Field Screening cotcch Sample Analytical
Results r Core Box No. Sample No.

e f

End of Boring

120 ppm

DESCRIP1'ION OF MATERIAlS
d

petroleum product (SW)
bra, med-ers SAND w/ ltl f gravel
interbedded, black petroleum
staining @ 47.1-47.9' interval (SW)

GRAVEL as above w/ blk petroleum
stained f sand partings < 0.2' thick
(GW)

19
20
38
47

12
11
12
10

20
25
31
24

Blow
Counts

c
ELEV. DEYIH

a b

1.3 47

0.3 48

-0.7 49

-1.7 50

-2.7 51

-3.7 52

-4.7 53

-5.7 54

-6.7 55

-7.7 56

-8.7 57

-9.7 58

-10.7 59

-11.7 60

-12.7 61

-13.7 62

'- -14.7 63

PRomCf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

CSX-MW3



p a, y

DRILLING LOG
HOLE NO.mJ...-. CSX-MW4

1. COMPANY NAME .12. DRlU.lNGCONrRAcrOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 4 SHEErS
3.PROJEcr 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OF DRILLER 6. MANUFAcruRER'S DESIGNATION OF DRILL

T.Miller CME-85
7. Sizes & Types of Drilling 4114- HSA 8. HOLE LOCATION

& Sampling Equipment
~- dndrd !:.!:. to 32' '12'l.E66.7 North 2717636.7 East
3- cont. s.s. to 52' 9. SURFACE ELEVATION

47.2'
10. DATE SfARTBD 111. DATE COMPurrED

6/20/96 6/20/96
12. OVERBURDENTIllCKNESS 15. DEPTIl GROUNDWATER ENCOUNTERED

45 feet bRS
13. DEPTIl DRILLED INrO ROCK 16. Depth to Water and FJapsed Tune After Drilling Completed

45.33 feet below mp; 6/26/96
14. TOTAL DEPTIl OF HOLE 17. OlHER WATER LEVEL MEASUREMENTS (SPECIFY)

54.2 45.38 feet below mp; 6/'lB/96
18. GEOTECHNICAL SAMPLES DISfURBED I UNDlSfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS CoreREC

(46-48),(48-50),(50-52 HFS IRSCAN
%

22. DlSPosmON OF HOLE BACKFILLED Monitoring Well OTHER (Specify) 23. SIGNATURE OF lNSPEcroR

X

Blow Field Sc:reening Geotech Sam&le Analr:ca1
ELEV. DEPTIl Counts DESCRlPI10N OF MATERIALS Results or Core Box o. SampeNo. REMARKS

a b c: d e f g h
47.2 0 - blk cinders, coal ash, slag, f gravel rec 1.6/2.0 ....- 3 ,...- 6

(FILL) dry
,...

46.2 L"':
,...

5 -- 3
1.6 ppm -- -- -

45.2 2--= --- -- -- -
44.2 3-= --- -- -- -
43.2 4~ -

red brick, mortar, bm silt (FILL) -- rec 1.2/2.0 -- 12 -- 23 dry -
42.2 5-= -

27 -- 13 8.2 ppm -- -- -
41.2 6-= -

f-
- f-- ~- -

40.2 7--= --- -- -- -
39.2 8--= --- -- -- -
38.2 9-= -

bm Sll.T w/ little f sand, red brick, -- cinders, slag (FILL) rec 1.6/2.0 -- 4 -- 3 moist -
~7" 10 - -

~
IPROJEcr Defense Personnel Support Center IHOLE NO.

Philadel hi Penns lvania CSX-MW4



REMARKS
h

HOLE NO.
CSX-MW4

SHEEr 2
OF 4 SHEETS

rec 1.1/2.0

moist

rec 1.0/2.0

moist

rec 1.6/2.0

moist-dry

HOLE NO.

CSX-MW4

0.2 ppm

1.0 ppm

0.6 ppm

0.3 ppm

Field Screening cotcch Sample Analytical
Rc5ull5 r Core Box No. Sample No.

e f

lNSPECfOR
John Hilton

DRILLING LOG

DmCroPnONOFMATE~

d

blk coal ash, cinders, slag, w/ brn,
med sand parting 24.1-24.4', loose
(FILL)

med bm, f-med SAND w/lt! f-crs
gravel to 2" dia, slag (FILL)

med bm, f SAND w/ Itt, f sub-md
gravel, slag, coal, concrete (FILL)

PRomCf Defense Personnel Support Center
Philadelphia, Pennsylvania

7
8
6
6

7
5
5
5

11
7
5
4

Defense Personnel Support Center
Philadelphia, PcllllSylvania

26.2 21

21.2 26

24.2 23

25.2 22

28.2 19

'1:1.2 20

3
3

22.2 25

29.2 18

33.2 14

34.2 13

35.2 12

31.2 16

322 15

36.2 11

Blow
ELEV. DEPIlI Cowl5
abc

1,,---



DRILLING LOG
HOLE NO.

CSX-MW4
DcfcDiC PCI50nncl Support Center INSPECfOR SHEEr 3

l Philadclphia, Pcnnsylvania John Hilton OF 4 SHEErS

Blow Ficld Screcning cotcch Samplc Analytical
ELEV. DEPIH Counts DESCRIPI10N OF MATERIALS Results r Core Box No. SamplcNo. REMARKS

a b c d c f h

18.2 29
It gray-bm SILT, oxidized Fe rec2.0/2.0

4 st~ tr-Itl f sand, tr blk
6 carbomzed silt partings < OS' thick moist

17.2 30 10 @ 30.5, 30.8', very thiil bedding fabric
10 (ML) 6.2 ppm

16.2 31

15.2 32
med gray SAND w/ oxidized bm rec 2.0/2.0

5 partings <0.1' thick, ltl-some silt
4 (SW-SM) moist-wet

14.2 33 6
8 4.8 ppm

13.2 34 (34.0-35.7') light gray silty SAND, rec 2.0/2.0
5 weak dilatancy (SM)

5 moist
12.2 35' 11

13
10.8 ppm dry-moist

11.2 36 ~.O~ med bm, oxidized, f
"-- (S ) rec2.0/2.0

18 ~36.0-36.8') gray-bm silty SAND

30 ' SM) moist
10.2 37 40 sh~ contact

45 (36. -37.0J blk vf silty SAND, 22 ppm
carbonize (SM)

9.2 38
37.0-37.6') gray-blk, med-crs SAND
S

g7.6-37.0') poorly sorted, fme-crs rec2.0/2.0
36
40 RAVEL w& f sand (GW) moist

8.2 39 52 (38.0-38.6') RAVEL wi sand as

47 bove G 24 ppm field blank
38.6-39.0') blk petroleum stained, collected @ 1050

7.2 40
-med SAND w f avel S
39.0-39.3') gray-blk, poorly sorted moist-dry

31 RAVEL w med-crs sand G

6.2 41
22 (39.3-40.0') blk (stained) SAND w/
22 1tl f-crsl;avel (SW)
21 blk me -crs, loose SAND w/ltl f-crs 44 ppm

(4D -4-
gravel to 2- dia, black petroleum

5.2 42 st~o1ioutf~ ,
(42.0-4 ') b -bm, wi crs rec 1.9/2.0

14 e stamed (SW)
13 42.3-43.1') drk bm-omg, fme-crs moist-wet

4.2 43 13 (S~
15 (43.1-43.6') lk-bm, fSAND wi tr lSOppm strong petroleum

silt, stained (SW) odor

3.2 44
(43.6-44.0') gray-blk, med-crs SAND
wi tr f gravel, some stajn~W)

rec2.0/2.0
10

(44.0-44.2') dk bm-blk, f , wi f

10 e stamed (SW) water table @
,
~ 2.2 45 10

44.2-46.~ gray-bm, loose, fine-crs approx 45' bgs
10

w tr f gravel (SW) >120 ppm petroleum odor

PRomCf Defense Personnel Support Center HOLE NO.

Philadelphia, Pennsylvania CSX-MW4



Defense Personnel Support Center
Philadelphia, Pennsylvania

DRILLING LOG
INSPEcrOR

10hnHUton

HOLE NO.
CSX-MW4

SHEET 4
OF 4 SHEErS

REMARKS
h

rec 1.7/2.0

saturated

strong petroleum
odor
product on sand
and gravel swfaces
rec2.0/2.0
saturated-wet

product on gravel
and sand

rec2.0/2.0

saturated

moist

HOLE NO.

CSX-MW4

CSX·MW4
(48-50)

CSX·MW4
(50-52)

CSX·MW4
(46-48)

Duplicate
CSX·MWA

(46-48)

>120 ppm

>120 ppm

>100 ppm

Field Screening cotech Sample Analytical
Rc$ults r Core Box No. Sample No.

e f

End of Boring

D~CrewnONOFMATE~

d

(47.2-47.7') poorly sorted ORAVEL
w/ f-med sand (OW)

(46.0-47.2') med-as SAND w/tr f
gravel, bm w/ heavy blk petroleum
staining 46.5-47.2' (SW)

=t') gray-blk, stained, med-crs

(48.4-50.0') poorly sorted, dense
ORAVEL w/ f sand, heavily stained
w/ residual product @ approx.
48.6-49.7' (OW)

(50.0-51.0') poorly sorted ORAVEL
w/ f-med sand, blk petroleum
staining (OW)

(51.0-52.0') poorly sorted, fine-as
ORAVEL w/ f sand, densely
compacted (OW)

PROJECf Defense Personnel Support Center
Philadelphia, Pennsylvania

42
30
40
44

10
28
41
33

13
14
10
17

Blow
ELEV. DEPl1J Counts
abc

0.2 47

~.8 48

-1.8 49

-2.8 50

-3.8 51

-4.8 52

-5.8 53

"-
-6.8 54

-7.8 55

-8.8 56

-9.8 57

-10.8 58

-11.8 59

-12.8 60

-13.8 61

-14.8 62

-15.8 63



phia, y

DRILLING LOG
HOLBNO.ED..... CSX-MW5

1. COMPANY NAME 12. DRlWNG CONfRACfOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 4 SHEETS
3.PROmer 4. LOCATION

Defense Personnel Support Center Philadelphi~Pennsvlvwlla

S. NAME OP DRIlLER 6. MANUFACfURER'S DESIGNATION OF DRILL

T.Miller CME-85
7. Sizes & Types of Drilling 41/4-HSA 8. HOLB LOCATION

& Sampling Equipment
~-

,
~_~_ tn ~2' 223272.3 North 2717740.3 East

3- s.s. to 54' 9. SURFACE ELEVATION
49.9'

10. DATE SfARTBD 111. DATE COMPLETED
6/24/96 6/25/96

l2. OVERBURDEN THICKNESS 15. DEPI1I GROUNDWATER ENCOUNTERED

45.8 feet bgs
13. DEPI1I DRIlLED INfO ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

44.87 feet below mp; 6/26/96
14. TOTAL DEPI1I OF HOLB 17. 01HER WATER LEVEL MEASUREMENfS (SPEClPY)

54.0 45.46 feet below mp; 6/12J/96
18. GEOTECHNICAL SAMPLBS DISTURBED

I UNDISTURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLBS FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS CoreREC

(44-46),(48-50),(52-54 HFS IRSCAN
%

22. DlSPosmON OF HOLB BACKFIlLED Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPECTOR

X

Blow Field Screening lGeotcch Sam&le Analr;ical
ELEV. DEPI1I Counts DESCRIPI10N OF MATERIALS Results pr Core Box o. SampeNo. REMARKS

a b c d e f g b
49.9 0 - blk coal ash, slag, asphalt, tr-Itl silt rec 1.4/2.0 -- 5 -

'-
5

and f sand (FILL) dry -
48.9 1-= -

4 -- 12J 1.0 ppm -- ~- -
47.9 2-= --- -- -- -
46.9 3-= -

~

- f-- ~- I-

45.9 4-=
f-

dk bm-blk f SAND, w/ mortar, ~- rec 1.5/2.0 f-- 7 sub-md f-as grave~ trace ash and silt f-
- 10 (FILL) moist ~

5-= -44.9 12 -- 18 2.6 ppm -- -- -
43.9 6-= --- -- -- -
42.9 7-=

f-
I--.- I-- f-- f-

41.9 8-= l-
I--.- I-- :-- -

40.9 9-= -
med-dk bm f SAND as above w/ ~- recO.9/2.0 f-- 6 gravel to 3- dia. (FILL) f-

- moist ~

~OQ 10 - 5 :-

~ IPRomer Defense Personnel Support Center IHOLBNO.

Philadel
.

Penns lvania CSX-MW5



DRILLING LOG
HOLE NO.

CSX-MW5
Defen5C Personnel Support Center INSPECTOR SHEET 2

I Philadelphia, Pennsylvania John Hilton OF 4 SHEErS
~

Blow Field SCreening wtech Sample Analytical
ELEV. DEPIH Counts DESCRIPTION OF MATERIALS Results r Core Box No. Sample No. REMARKS

a b c d e f h
6 S.4ppm

5

38.9 11

37.9 12

36.9 13

35.9 14
dk bm;r;,ay f SAND wfcsome f-as rec 2.0/2.0

40 sub-m gravel wicobb es > 3- dia, tr
6S black asphalt (FILL) moist

34.9 15 33
26 8.8 ppm

33.9 16

32.9 17

31.9 18

30.9 19 med-bm/gray f SAND, wIitl crs rec 1.4/2.0
6 gravel to r dia. (FILL)

5 moist
29.9 20 6

6
2.0 ppm

28.9 21

27.9 22

26.9 23

25.9 24 (24.0-24.8') med bm SAND wi rec2.0/2.0
6 gravel as above (FILL)

4
(24.8-26.0') gry~ SILT;&!ltl f

moist
24.9 2S 5

5
gravel and f san wood ) 1.9 ppm moist-wet

23.9 26

22.9 27

PROJECf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

CSX-MW5



DRILLING LOG
HOI...BNO.

CSX-MW5
DefeDSC Personnel Support Center lNSPECfOR SHEET 3

l Philadelphia, Pennsylvania John Hilton OF 4 SHEETS

Blow Field Screening cotcch Sample Analytical
ELEV. DEP11I Counts DESCRIPI10N OF MATERIALS Results r Con: Box No. Sample No. REMARKS

a b c d e f h

20.9 29 (29.0-29.9') drk bm f silty SAND w/ rec 2.0/2.0
4 tr f gravel (Fll..L)
5 moist

19.9 30 8 (29.9-30.5') gray-grn SILT w/ crs
14 gravel to 3- dia. (Fll..L) 2.2 ppm moist-wet

(30.5-31.0') gray-grn SILT w/ tr clay,
18.9 31 bm mottling (Fll..L)

17.9 32 (32.0-32.4') red-bm f SAND, red ree 13/2.0
4 brick (FILL)
10 (32.4-33~~live-bm silty SAND, tr f moist

16.9 33 11 gavel ( )
8 33.0-333') blk coal ash, slag (Fll..L) 2.2 ppm dry

15.9 34 coal ash, burn debris, slag, coal rec 2.0/2.0
5 clinker (Fll..L) .
4 moist-wet

14.9 35 3
3 2.0 ppm

13.9 36 burn debris w/ coal, ash, glass, wood,'----- rec 1.7/2.0
4 shale (FILL)
4 wet

12.9 37 8
5

1.6 ppm

11.9 38 burn debris as above w/metal, nails, ree 1.8/2.0
6 glass (Fll..L)
5 wet-saturated

10.9 39 5
5

0.0 ppm

9.9 40 burn debris as above w/g1ass, wood, ree 1.8/2.0
6 coal, metal (Fll..L)

wet-saturated7
8.9 41 8

9 2.4 ppm

7.9 42
~42.0-42.7') burn debris as above rec 1.8/2.0

9 Fll..L)
11 sh contact wet-saturated -

6.9 43 16 (42.7-43.8') It gray, dense SILT w/ perched water @
15 bm mottling, tr f sand and clay (ML) 1.2 ppm 35.6'b~

dry-moISt

5.9 44 (44.0-44.1') It gray, dense SILT, Itl
CSX·MWS

(44-46) rec2.0/2.0
5 clay(ML)
9 moist
30 120 ppm strong petroleum41 odor

Defense Personnel Support Center HOLE NO.

Philadelphia, Pennsylvania CSX-MW5



REMARKS .
h

SHEET 4
OF 4 SHEm'S

rec20/20

wet-saturated

strong petroleum
odor

staining@
52.6-53.2'

HOLE NO.
CSX-MW5

strong petroleum
odor

CSXMW5
(52·54) rec 1.6/20

CSX·MW5
(48-50) ree 20/2.0

strong petroleum
odor
~petroleum
Staining

ree 1.8/2.0

cotech Sample Analytical
r Core Box No. Sample No.

f

DRILLING LOG
Defense Personnel Support Center INSPECTOR

L Philadelphia, Penn.sytvania John Hilton
Blow Field Sc:rccning

BLEV. DEYIlJ Counts DESCRIPIlON OF MATERIALS Results
a b c d e

(46.046.5') SAND w/ gravel as
18 above, dense (SW)

2.9 47
20 ~7.~ It gray,loose, f-med
28 ,I -some f-as gravel (SW)
28 >100 ppm

~7.4-48.0')bm-gray, dense fine-as
1.9 48 RAVEL w/ san~W)

(48.0-49.5') GRA ~:~med
19 sand,sadational color ge to It

0.9
30 gray 49.1' bgs (GW)

49 23
18 130 ppm

-0.1 50
~O.o') gray-bm, loose, med-as

(SW)

10
50.0-50.5') SAND as above, tr gravel
S

-1.1 51
32 g0.s-51.8') med bm, dense, f-as37
35

RAVEL to 2" dia. w/ f sand (GW) 140 ppm

-2.1 52

15

-3.1 53
28
35 ~2.6-53.6') ~rly sorted, f-as
45 RAVEL w/ ltl-some f-med sand

>100 ppm

(GW)
-4.1 54

End of Boring

-5.1 55

-6.1 56

-7.1 57

-8.1 58

-9.1 59

-10.1 60

-11.1 61

-12.1 62

"- -13.1 63

PROJECf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

CSX-MW5



phia, y

DRILLING LOG
HOLE NO.mJ..... CSX-MW6

1. COMPANY NAME 12. DR.IU.lNGCONTRAerOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 4 SHEErS
3.PROJECI' 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OF DRlll.ER 6. MANUFACI'URER'S DESIGNATION OF DRILL

T. Miller CME-8S
7. Sizes & Types of Drilling 41/4" H~A 8. HOLE LOCATION

& sampling Equipment
~" ~tndrd 'u~. to 24' 222292.9 North Z717662.2 East
3" I"ont. !':.!': to 52' 9. SURFACE ELEVATION

46.1'
10. DATE SfARTED 111. DATE COMPLEI'ED

6/17/96 6/18/96
12. OVERBURDEN TIllCKNESS 15. DEPlH GROUNDWATER ENCOUNTERED

445 feet bgs
13. DEPlH DRILLED INfO ROCK 16. Depth to Water and E1ap&Cd TlDle Mter Drilling Completed

44.2 feet bgs; 6/11J/96
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

53.0 44.32 feet below mp; 6/28/96
18. GEOTECHNICAL SAMPLES DlSfURBED I UNDISTURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OlliER (Specify) OTIIER (Specify) OTIIER (Specify) 21.Total

ANALYSIS CoreREC

(44-46),(48-S0),(SO-52 HFS mSCAN
%

22. DlSPosmON OF HOLE BACKFILLED Monitoring Well OlliER (Specify) 23. SIGNATURE OF INSPEerOR

X .
Blow Field Screening pcotcch 5am&le Analfeica1

ELEV. DEPTH Counts DESCRlP'llON OF MATERIALS Results ~r Core Box 0. sampeNo. REMARKS
a b c d e f g h
46.1 0 - blk f SAND w/ f-ers gravel, w/ wood, rec2.0/2.0 f-- 7 f-- 26 brick, asphalt, and slag (FILL) Drilled and f-

1--=
f-45.1 Z7 collected standard f--- 21 2.0 ppm (5') samples f-- through fill unit r-- r-

44.1 2--=
f-
f--- moist f-- f-

- f-
43.1 3--= r-

'-- _.
- -- -

42.1 4--= -
It-mod red-brown, f-med SAND, III -- f-ers, sub-md gravel (FILL) rec 1.3/2.0 -- 3 -- S -

41.1 S--= -
5 -- 6 0.2 ppm -- -- -

40.1 6--= f-
f-- r-- r-- f-

39.1 7--= f-
f-- -- -- "-

38.1 8--= -
~8.0-8.2'~ sandy SILT iFILLkm -- 8.2-9.9' It-mod brn, silty ,w/ rec 1.9/2.0 -- -- gravel, red-brick, tr clay (FILL) moist -

37.1 9--= --- 0.6 ppm -- 4 -- 4 -
11>1 10 - -
~

IPRomer Defense Personnel Support Center IHOLE NO.

Philadel . Penns Ivania CSX-MW6



DRILLING LOG
HOLE NO.

CSX-MW6
Defense Pel'&Onnc1 Support Center lNSPEcroR SHEEr 2

~
Philadelphia, Pennsylvania 10hnHilton OF 4 SHEHI'S

Blow Field Screening cotcch Sample Analytical
ELEV. DEPIH Counts DESCRIPI10N OF MATERIALS Results r Core Box No. Sample No. REMARKS

a b c d e f h
5

22

35.1 11

34.1 12

33.1 13

32.1 14 No recovery reeO.0/20
8
10

31.1 15 10
8

30.1 16

29.1 17

',,- 28.1 18 (18.0-18.5') omrbm fine-crs SAND, ree 1.6/2.0
2 w/ tr-Itl f grave white plaster (chalk)

2 ~FILL)
27.1 19 6 18.5-19.0') mod bm sandy SILT,

14 trace Fe stainin8~FILL) 0.8 ppm
~9.6') mo k bm, med-crs

wI gravel, mica schist cobble wet
26.1 20 to > 3- ella (FILL)

25.1 21

24.1 22

23.1 23

22.1 24 mod omg-bm, med-crs SAND ree 1.5/2.0
5 w/fine-crs, sub-md gravel to 2- ella,
6 clay clasts (FILL) dry-moist

21.1 25 7
6

1.8 ppm

20.1 26 As above w/ red brick and clay tile ree 1.6/2.0
7 (FILL)

19.1 27
9

'- 7
12 3.0 ppm

PRomer Defense Personnel Support Center HOLE NO.

Philadelphia, Pennsylvania CSX-MW6



p y

m DRILLING LOG
HOLE NO...... CSX-MW6

PROJECf Defense Personnel Support Center IINSPEerOR SHEEr 3
Philadelphia, Pennsylvania John Hilton OF 4 SHEHI'S

Blow Field Screening Gcotc:cb Sample Analytical
ELEV. DEPTH Counts DESCRImON OF MATERIALS Results or Core Box No. Sample No. REMARKS

a b c d c f I!' b

- -- 15 -- 7 -
17.1 29-= -

6 -- 8 -- -- -
16.1 30-= --- drk gray-blk SILT w/ tr-Itl f sand, tr rec 1.1/20 -- 15 clay(ML) -- 7 moist-wet -

31-= -15.1 6 -- 8
1.0 ppm -- -- -

14.1 32-= -
(320-33.1') mod gray, f SAND, tr-Itl ree 1.9/20 -- -- 11 silt (SP-SM) -- 13 waterw/in -

33-= -13.1 21 borehole I---- 21 (33.1-33.9') mod bm-gray SAND, Fe 2.2 ppm perched on silt r-- r-- oxidation as mottling; tr clay (SP-SM) mterval f-

12.1 34-=
moist r-

It-mod gray, stiff, dense SILT, Fe I---- rec2.0/2.0 r-- 13 oxidation 34.0 - 34.5'(ML) r-- 17 dry-moist f-

11.1 35-= r-
26 I---- 30

2.2 ppm f-- r-- r-
10.1 36-=

r-
(36.0-363') As above w/ f sand (ML) I---- rec 1.6/2.0 r-- 20 (363-36.9') mod gray, f SAND (SP) I-- 28 wet r-

37-=
r-9.1 2S (36.9-37.4') blk-gray, f SAND, thin I---- 32 bedded (SP)

6.8 ppm moist-wet r-- r-- (37.4-37.6') f-ers GRAVEL to 1" dia, r-
8.1 38-=

r-
crssand(G~ I---- fine-crs GRA wI f-med sand, rec2.0/20 r-- 24 blk orfanic sand/silt from 38.0-38.6', r-

- 20 moist r-
7.1 39-=

some sand and silt interbeds < .1' r-
19 thick (GW) -- 36

16 ppm -- -- s~t petroleum -
6.1 40-= -

poorly sorted, fine-ers, sub-md o or -. - rec2.0/2.0 -- 29 GRAVEL wi f-med sand, black -- 2S stained gravel and silt @ 41.6-42.0 petroleum odor -
5.1 41-= interval - cobbles throughout to > 3" -

37 -- 19 dia(GW) 12 ppm -- -- -
4.1 42-= -

mod gray-brn, poorly sorted, fme-ers I---- rec20/20 r-- 11 SAND w/ f gravel to OS dia (SW) r-- 14 moist-wet r-

43-= f-3.1 15 I---- 17 110 ppm stro~ r-- gas/petroleum r-- r-
2.1 - CSX·MW6

odor r-
44~ f-as SAND w/ some sub-md f gravel f-

(44-46) rec20/2.0 ~- 12 to 0.25" dia, tr-Itl red-bm silt @ -- 10 44-44.5' interval (SW) wet-saturated -
45-= -1.1 10 I---

- 15
110 ppm strong petroleum I-- odor r-- r-

n1 ,y; - r-

~
IPRomer Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns Ivania CSX-MW6

I~

'--



REMARKS
h

HOLE NO.
CSX-MW6

rec 12/2.0

saturated

rec 2.0/2.0

saturated

petroleum odor

CSX·MW6
(48-50)

CSX·MW6
(SO-52) rec 1.6/2.0

saturated

strong petroleum
odor

120 ppm

120 ppm

110 ppm

DRILLING LOG

(50.0-50.9') ,Poorly sorted ORAVEL
as above WI sand (OW)

contact

End of Boring

(47.1-48.0') f-as, sub-md, dense
ORAVEL, wi f-med poorly sorted
sand, some oil sheen (OW)
poorly sorted ORAVEL as above at
46-48 interval w/ blk hydrocarbon
s~@ ap'prox 48.4-48.7', cobble
to> 3 dia. (OW)

(50.9-51.6') gray-brn, fine-med
SAND(SW)

(46.0-47.1') gray-brn, med-crs SAND
w/ oil sheen (SW);

sh contact

1
4
15
18

4
21
36
36

18
23
50
50

Defense Personnel Support Center INSPECTOR SHEEr 4
l Philadelphia. Pennsylvania John Hilton OF 4 SHEETS''"___'' I----r-:...::::;;;.;:r=~:...:::~;:,,;;;:.;;....,.--------!.--:...:::=.;;r==--....,..----~----'T....L.::.:......:;...;::.=::.:.::.--l

Blow Field Screening cotcch Sample Analytical
ELEV. DEPIH Counts DESCRIPl10N OF MATERIALS Results r Core Box No. Sample No.

B bed e f

-0.9 47

-1.9 48

-2.9 49

-3.9 50

4.9 51

-5.9 52

-6.9 53

~

"---
-7.9 54

-8.9 55

-9.9 56

-10.9 57

-11.9 58

-12.9 59

-13.9 60

-14.9 61

-15.9 62

'--- -16.9 63

PROJECT Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

CSX-MW6



p y

DRILLING LOG
HOLE NO.W...-. DPS-MWS1

1. COMPANY NAME 12. DRIU.lNG CONTRAcrOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 3 SHEETS
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OP DRlU.ER 6. MANUPAcruRER'S DESIGNATION OP DRIU.

T.Mi1ler CME·850
7. S~ &. Types of Drilling 41/4" HSA 8. HOLE LOCATION

&. Sampling Equipment
?" : !u: 221879.6 North 2717866.2 East

9. SURFACE ELEVATION

24.2'
10. DATE SfARTED 111. DATE COMPLETED

8/'21}/96 8/'21}/96
12. OVERBURDEN TIlICKNESS 15. DEPlH GROUNDWATER ENCOUNTERED

2S feet bgs
13. DEPlH DlUU.ED INfO ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

22.11 feet below mp to water; 8/23/96
14. TOTAL DEPlH OF HOLE 17. 011iER WATER LEVEL MEASUREMENTS (SPECIFY)

32.0
18. GEOTECHNICAL SAMPLES DISfURBED

1
UNDIsruRBED 119. TOTAL NUMBER OF CORE BOXES

N/A
20.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) O1elER (Specify) OTHER (Specify) 21.TotaJ

ANALYSIS CoreREC

(20-24),(26-28),(28-30 HFS IRSCAN
%

22. DISPosmON OF HOLE BACKFIllED Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPEcrOR

X
Blow Field Screening Iaeotech Sam~le Analfcical

ELEV. DEPTII Counts DESCRIPTION OF MATERIALS Results pr Core Box o. Samp e No. REMARKS
a b c d e f g h

24.2 o - dIe bm-blk SILTw/ tr f sand, coal, rec 1.3/2.0 f-- 2 f-- 2
brick (FIll.) moist f-

1-=
~

23.2 2 10-- 2 o.s ppm f-- f-- f-

22.2 2-=
f-

(2.0-35') mod bm SILT, tr f sand, f 10-
- rec2.0/2.0 f-- 12 gravel, coal (FIll.) f-- 10 moist f-

3-=
f-

21.2 7 10-- 7 0.8 ppm ~- f-- (3.5-4.02 mod bm SILT wi tr f sand, f-

20.2 4-=
f-

clay an rootlets (ML)
rec2.0/2.0

10-- It ylw-bm SILT wi tr f sand and It f-- 2 gry clay laminae (ML) f-- 2 f-

19.2 5-= -
3 -- 4 0.8 ppm moist -- -- -

18.2 6-= -
SILT w/ f sand as above (ML) -- rec2.0/2.0 -- 5 -- 5 moist ~

7-=
f-17.2 5 10-- 6 0.2 ppm ~- ~- f-

16.2 8-=
f-

It~, f SAND w/ tr-Itl silt, few 10-- rec 2.0/2.0 f-- 3 OXIdized partings (SM) f-- 5 moist ~

9-=
~

15.2 6 10-

- 6 O.sppm f-
- f-- f-

1A ., 10 - f-

~
IPROJEcr Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvania DPS-MWS1



phia, y

DRILLING LOG
HOLE NO.m..... DPS-MWS1

PROJECf Defcnse Pcrsonncl Support Center IINSPECTOR SHEET 2
Philadclphia, Pcnnsylvania John Hilton OF 3 SHEETS

Blow Hcld Screening Gcotcch Samplc Analytical
ELEV. DEPIlI Counts DESCRIPIlON OF MATERIALS Results ~r Core Box No. SamplcNo. REMARKS

a b c d c f 2 b

- It gry sandy SILT cl{ bm sand rec 1.8/20 ....- 5 partings to 0.3' thi (ML) -- 5 moist-wet -
11-= -13.2 6 -- 7 0.2 ppm -- -- I-

12.2 12-=
I-

(12.0-12.2') As above (ML) ree 1.5/2.0
I---- f-- 4 ~13.5') f-med, poorly sorted f-- 10 wIlt! f gravel to OS ilia. moist I-

13-=
....11.2 12 (SW) I--- 12 17.4 ppm dry I-- I-- ~t petroleum I-

14-= I-10.2 elk gry-bm f-ers, broken GRAVEL o or I---- recO.9/2.0 I-- 7 wI f-med sand (GW) I-- 14 dry-moist I-

15-=
I-9.2 12 I---- 12 28 ppm strong petroleum I-- odor I-- I-

8.2 16-=
I-

mod brn, poorly sorted, f-ers, sub-md I--- rec 1.8/20 I-- 12 GRAVEL w/ some med-ers sand I-- 12 w/in gravel matrix (GW) dry-moist I-

17-=
I-

7.2 11 I--- 12 20 ppm petroleum odor I-- I-- I-

6.2 18-= f-
(18.0-18.4') As above (GW) rec 1.7/20

I---- I-- 6 I-- 10 ~9.7') dk bm-omg, med-ers strong petroleum ....
19-= and f GRAVEL to 0.25" dia f-5.2 11 (SW/GW)

odor I---- 13
28 ppm ....- ....- f-

4.2 20-=
f-

dk brn, f-ers, poorly sorted GRAVEL rec 1.8/20
I--- I-

- 10 and f-med SAND, tr-lt! clay @ 21.3 - ....
- 11 21.6' (GW/SW) ....

21-= f-3.2 13 I--- 13
130 ppm I-- ....- DPSSP· ....

2.2 22-= MWSol f-
GRAVEL as above w/ f-ers SAND I---- (22-24) rec 1.3/2.0 ....- 18 (GW/SW) ....- 11 very strong f-

23-=
f-1.2 8 petroleum odor I---- 19 >150 ppm LEL=30%in I-- -- augers '-

0.2 24-=
,...

dIen-brn, f-ers, submd GRAVEL -- rec 1.5/2.0 -- 10 an SAND w/ gravel > 2" dia, ....- med-ers sand partings < 0.2' thick wet-saturated -
25~

16 '--0.8 23 (GW/SW) -- 22 .>150 ppm -- -- DPSSP- -
-1.8 26-= MWSol

f-
(26.0-27.0') GRAVEL and SAND as I---

- (26-28) rec 1.2/2.0 I-- 10 above (GW/SW) f-- 20 saturated f-

27-=
f--2.8 12 I--- 12 ~27.0-27.2') dk gry f-med SAND >150 ppm sheen on water I-

- SW) I-
- ....

.'2 12 ')12 - I-

~
IPROJECf Defense Personnel Support Center IHOLE NO.

Philadel
.

Penns lvania DPS·MWS1

l



REMARKS
h

HOLE NO.
DPS-MWS1

SHEET 3
OF 3 SHEETS

water at 23' bgs in
augers

saturated

petroleum sheen
and odor
petroleum staining

saturated

DPSSp·
MW5-1
(28-30)

>1SOppm

>1SOppm

Ficld Serccning cotcch Samplc Analytic:al
~ults r Core Box No. Sample No.

c f

lNSPECfOR
John Hilton

DRILLING LOG

DESCRIPTION OF MATERIALS
d

End of Boring

(28.0-28.6') SAND as above w/
petroleum staining at approx.
28.4-28.6' (SW)
sharp contact
(28.6-29.7') SAND and GRAVEL
(SW/GW)

1
30.0-30.4') drk bm-gry, f-med SAND
SW)
30.4-31.4') drk gry, f-med SAND

and f-as GRAVEL to 2- dia.
(SW/GW)

12
22
26
20

9
13
15
17

Dcfcnse Pcrsonncl Support Centcr
Philadclphia, Pcnnsylvania

-9.8 34

-5.8 30

-8.8 33

-6.8 31

-4.8 29

-7.8 32

-16.8 41

-20.8 45

-18.8 43

-14.8 39

-15.8 40

-17.8 42

-12.8 37

-13.8 38

-19.8 44

-11.8 36

-10.8 35

Blow
ELEV. DEPIH Counts
abe

L

PRomCf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

DPS-MWS1



p y

DRILLING LOG
HOLE NO.iii...-. DPS-MWS2

1. COMPANY NAME 12. DRIWNG CONfRACfOR SHEEr 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 2 SHEETS
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphi~Pennsylvwlla

S. NAME OF DRILLER 6. MANUFACfURER'S DESIGNATION OF DRILL

T.Miller CME-850
7. Sizes & Types of Drilling 41/4-H~A 8. HOLE LOCATION

& Sampling Equipment 2- !UI. 221471.0 North 2718614.1 East
9. SURFACE ELEVATION

20.5'
10. DATE SfARTED 111. DATE COMPUITED

8/21/96 8/21/96
l2. OVERBURDEN TIlICKNESS 15. DEPTIl GROUNDWATER ENCOUNTERED

18 feet bgs
13. DEPTIl DRIU.ED INfO ROCK 16. Depth to Water and E1ap&Cd TIIDC After Drilling Completed

17.63 feet below mp to water; 8/'13/96
14. TOTAL DEPTIl OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

28.0
18. GEOTECHNICAL SAMPLES DISfURBED I UNDISfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
20.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS Core REC

(18-20),(20-22),(26-28 HFS IRSCAN
%

22. DlsPosmON OF HOLE BACKPlUED Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPECfOR

X
Blow Field SCreening Gcotcch Sam&le Analfcical

ELEV. DEPTIl Counts DESCRlPI10N OF MATERIALS Results or Core Box o. Samp e No. ,REMARKS
a b c d e f g h

20.5 0 - dk bm SILT w/ tr f sand, micaceous, rec 1.6/2.0 r-- 2 r-- 4
increasing sand content w/ depth dry r-

19.5 1-= (FILL) --6 ,......-

- 2 1.2 ppm '-

- -- DPSSP- -
18.5 2-= MW5-2 -

~2.0-2.2') omg-bm f SAND wi tr silt -- (24) rec 1.8/2.0 -- 15 SM) -- 10 sharp contact .M=SAND dry -
17.5 3-= ~2.2-2.9') dense, micro-laminated -

8 -- 8 ILT and CLAY (MLfZib 1.8 ppm black discoloration -- (2.9-3.8'~ mod gray, f w/ some -- slight petroleum -
4-=

silt(SM -16.5 SAND w/ some silt as above, slight odor -- rec 1.6/2.0 -- 2 petroleum odor especially wlin black -- 5 discolored laminae (SM) -
5-= -15.5 6 -- 7 3.4 ppm moist -- -- -

14.5 6-= -
SAND as above w/ increased silt -- content, tr blk discolored laminae

rec 1.8/2.0 -- 5 -- 7 (SM) moist-wet r-

7-=
r-

13.5 7 f-_.
7 10.4 ppm faint petroleum I-- odor I-

- I-

12.5 8-=
r-

(8.0-9.0') oliveJt) SILT wi tr-Itl ( f-- rec 1.7/2.0 I-
- 3 sand, tr clay (ML -- 10 wet -

9-'= -11.5 14 -- 10 (9.0-9.7') bm-omg f-med SAND w/ 28 ppm dry -- some f-ers, submd gravel (SW) -- -
101\ 10 - -

~ IPRomer Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvwlla DPS-MWS2



p y

m DRILLING LOG
HOLE NO....-. DPS-MWS2

PROJECf Defense Peaonnc1 Support Center IINSPECfOR SHEET 2
Philadelphia, Pennsylvania 10hnHilton OF 2 SHEErS

Blow Field Screening Gcotcc:h Sample Analytical
ELEV. DEPI1J Counts DESClUPI'ION OF MATERIALS Results or Core Box No. Sample No. REMARKS

a b c d e f l!' h

- mod bm, f-med SAND, tr-It1, fme, ree 1.5/2.0 -- 8 submd gravel (SW) f-- petroleum odor f-

9.5 11--=
9 f-
8 f--- 8

30 ppm f-- f-- -
8.5 12--= -

(12.0-13.1') As above (SW) -- ree 1.7/2.0 -- 5 -- 8 dry -
13--= -7.5 10 -- 11 (13.1-13.7') f GRAVEL w/ ltl f-med

15 ppm -- -- sand (GP) -
6.5 14--= -

f--- omg-bm, I-med SAND wi ltl f gravel ree 1212.0 f-- 7 (S~ d. thick
f-

- 9 dry f-

5.5 15--=
me san partings to 02' f-

8 f--- 9 14.8 ppm f-
- r-- f-

4.5 16--=
f-

No Recovery f--- reeO.0/2.0 f-- 9 f-- f-

3.5 17--=
11 f-
12 f--

- 10 - r-- f-
- DPSSP· f-

2.5 18--= MW5-2
f-

med gry-bm, f-ers SAND w/ minor r---- (18-20) ree 1.5/2.0 f-- 4 so~ as ers sand partings to 0.1' f-- 5 thickSW) very strong li~t f-

19--=
f-

1.5 5 petroleum 0 or f--- 5
>lSOppm wet-saturated f-

- r-- DPSSP· 100%LEL f-

0.5 20--= MW5-2 f-

SAND as above w/ tr f, submd f--- (20.22) ree 1.6/2.0 r-- 2 gravel to 025- dia., ltl sorting as r-- 4 thin-bedded partings (SW) strong petroleum f-

21--=
f-

-0.5 5 odor -- 7
>130 ppm 100%LEL -- -- -

-1.5 22--= --- f-ers, md-submd GRAVEL w/ ltl f reeO.9/2.0 -- 5 sand(GW) -- significant -
23--=

7 --2.5 9 petroleum odor -- 27 lSOppm and sheen -- -- water measured @ -
-3.5 24--= 19' bgs in augers -

f--- mod bm, f-ers SAND, minor sorting ree 12/2.0 f-- 12 as ers partings > 02' thick, some f-
- saturated f-

-4.5 25--=
10 darkened staining (SW) r-
11 r---- 9

>140 ppm petroleum odor f-
- and sheen f-- DPSSP· f-

-5.5 26--= MW5-2
f-

~26.5')mod brown-red, f-ers r---- (26-28) ree 1.5/2.0 f-
- 12 w/ tr f gravel to 0.5" dia. (SW) f-- 11 (26.5-27.5') loose, med-ers SAND, very strong f-

-6.5 27-= black staining wlin med sand petroleum odor r-
10 f--- 9 partings @ 26.5-26.9' >15Pppm f-- f-- f-

_"7 "
')Q - End of Borin~ f-

~
IPRomCf Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvania DPS-MWS2

l
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DRILLING LOG
HOLE NO.GJ..... DPS-MWS3

1. COMPANY NAME 12. DRlLUNG CONrRACfOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 2 SHEETS
3.PROmcr 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
5. NAME OP DRIU.ER 6. MANUPACI"URER'S DESIGNATION OP DRIlL

T. Miller CME-850
7. Sizes & Types of Drilling 41/4·HSA 8. HOLE LOCATION

& Sampling Equipment ?. .
.!l:_!l:_ 121507.7 North '1:119177.2 East

9. SURFACE ELEVATION

16.2'
10. DATE SfARTED 111. DATE COMPLETED

8/12/96 8/12/96
12. OVERBURDEN TIlICKNESS 15. DEPTII GROUNDWATER ENCOUNfERED

14 feet bgs
13. DEPTII DRILLED INTO ROCK 16. Depth to Water and Elapsed lwe After Drilling Completed

13.15 feet below mp to water; 8/Z3/96
14. TOTAL DEPI1l OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

24.0
18. GEOTECHNICAL SAMPLES DISfURBED I UNDISfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTIlER (Specify) OTIlER (Specify) OTIIER (Specify) 21.Total

ANALYSIS Core REC

(14-16),(16-18),(22-24 HFS IRSCAN EXPANDED
%

22. DISPosmON OF HOLE BACKPIU.ED Monitoring Well OTIIER (Specify) 23. SIGNATURE OP INSPECfOR

X
Blow Field Screening Iocotcch Sam&le AnaJfcica1

ELBV. DEPTII Counts DESCRIPIlON OF MATERIALS Results pr Core Box 0. SampeNo. REMARKS
a b c d c f g h
16.2 0 - ~0.O-o.6) bm-blk SILT w/ tr f sand rec 1.4/2.0 -- 2 -- 3

FILL) dry -
15.2 1-: sharp contact -

3 -- 4
(0.6-1.4) med-ers SAND w/ 5.8 ppm -- weathered mica schist cobbles, coal -- (FILL) DPSSP- moist -

14.2 2-: MWS-3 -
mod bm-red f SAND~ading to drk -- stained blk @ 3.3', tr ay, coal, clay (2-4) rec2.0/2.0 -- 4 -- 7 brick pieces (FILL) moist -

13.2 3-: -
7 ~- 13

13.4 ppm faint petroleum I-- odor I-- I-

12.2 4-=
l-

dle gry-blk SILT whtr-Itl f sand, tr ~- clay, coal and red rick pieces (FILL) rec 2.0/2.0 I-- 3 I-- 3 moist I-

11.2 5-= I-
3 I--- 3

78 ppm very faint I-- petroleum odor I-- I-

10.2 6-:
I-

(6.0-6.6') drk bm SILT w/ slight ~- rec2.0/2.0 -- 2 increase in sand content (FILL) -- 3 (6.6-7.8') mod gry-bm SILT w/ moist -
9.2 7-: -

2 black-stained liDiinae (ML) -- 4 74 ppm -- --
~7.8-8.0') It bm-omg SILT w/ f sand

-
8.2 8-: --- o:~bm SILT, oxidized w/ tr-Itl f, rec 1.8/2.0 -- 1 I-- 4 micaceous sand and clay as laminae moist I-

7.2 9-= (ML) I-
9 ~- 7

36 ppm I-
- I-
- I-

~., 10 - I-

~
IPRomCf Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvania DPS-MWS3



DRILLING LOG
HOLE NO.

DPS-MWS3
Defense Personnel Support Center lNSPECfOR SHEET 2

( Philadelphia, Pennsylvania John Hilton OF 2 SHEErS
\~

Blow Field Sc:rccning cotech Sample Analytical
ELEV. DEPTII Counts DESCRIPIlON OF MATERIALS Results r Core Box No. Sample No. REMARKS

a b c d e f h
(10.0-11.6') SILT as above (ML) rec 2.0/2.0

13
moist12

5.2 11 12
12 9.5 ppm

4.2 12 ~12.0') drk ~-bm, f, micaceous
andSILT SC} ree 1.8/2.0

4 ~12.0-12.9'} micaceous SAND and
7 ILT as above (SC) moist-wet

3.2 13 13 ~13.8')drk bm-omg, f-med
12 and f-as, submd GRAVEL

14.8 ppm

(SW/GW) DPSSP· petroleum odor
2.2 14 drk bm, f-as SAND and f-as

MW5-3
(14-16) ree 1.7/20

4 GRAVELw/ sorted sand (matrix)
7 interbeds (SW/GW) wet-saturated

1.2 15 12
30 >120 ppm very strong

petroleum odor

0.2 16
f-ers, submd GRAVEL wI tr-Itl DPSSP- ree 1.2/2.0

31 f-med sand, loose, cobbles > 3- dia. MW5-3

47
~<:mWJled with 3- split-spoon

(16-18) saturated
-0.8 17 26

38 >110 ppm very strong
Duplicate petroleum odor
DPSSP· Sheen on all gravel

-1.8 18 mod bmtw f-as GRAVEL and MWS6 surfaces
SAND, I black staining@ 18.0-18.3' (16-18) rec 1.5/2.0

6
7 (GW/SW) saturated

-2.8 19 10
14 >100 ppm petroleum sheen &

odor

-3.8 20 (2O.0-2O.6') GRAVEL and SAND as ree 1.3/2.0
7 above (GW/SW)
10 sh contact saturated

-4.8 21 7 (2O.6-21.3') drk brJ}, f-med SAND w/
8 tr f gravel, dk blk discoloration @ >100 ppm petroleum odor &

20.6-20.8' (SW) DPSSP·
sheen,
discoloration

-5.8 22
drk bm SAND as above w/ dk

MW5-3
(22-24) rec 1.4/2.0

2 bm-blk discoloration at approx.
4 22.9-23.0' (SW) saturated

-6.8 23 9
9

>150 ppm petroleum odor &
Sheen,
discoloration

-7.8 24
End of Boring

-8.8 25

-9.8 26

"- -10.8 27

PRomer Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

DPS-MWS3



p

DRILLING LOG
HOLBNO.ltD...-. DPS-MWS5

1. COMPANY NAME 12. DRILLlNG CONfRAcroR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 3 SHEEI'S
3. PROJECT 4.LOCAllON

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OF DRIU.ER. 6. MANUFACfURER'S DESIGNATION OF DRIll.

T.Miller CME-850
7. Sizes & Types of Drilling 41/4-HSA 8. HOLB LOCATION

& Sampling Equipmeot 2- .
'iU;. 221547.9 North 2719959.3 East

9. SURFACE ELEVAllON

15.4'
10. DATE SfARTED 111. DATE COMPLETED

8/1.3/96 8/1.3/96
12. OVERBURDEN TIUCKNESS 15. DEPlli GROUNDWATER ENCOUNfERED

9 feet bgs
13. DEPnI DRIlLED INfO ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

lL74 feet below mp to water; 8/27/96
14. TOTAL DEPIH OF HOLB 17. OTHER WATER LEVEL MEASUREMENfS (SPECIFY)

28.8
18. GEOTECHNICAL SAMPLBS DlSfURBED I UNDlSfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLBS FOR CHEMICAL VOC METALS onIER (Specify) OTHER (Specify) OTIiER (Specify) 21.Total

ANALYSIS CoreREC

(14-16),(24-26),(26-28 HFS mSCAN
%

22. DlsPosmON OF HOLB BACKFILLED Monitoring Well OTIiER (Specify) 23. SIGNATURE OF INSPECfOR

X

Blow Field Screening Geotech Sam&le Anal ica1
ELEV. DEPnI Counts DESCRIPTION OF MATERIALS Results or Core Box 0. SampfcNo. REMARKS

a b c d c r g h
15.4 0 - (O.o-o.~t bm-blk SILT w/ tr f reeO.4/2.0 -- 3 sand ( ) -- moist -
14.4 1--=

3 (0.7-1.4') blk-brn, med-crs SAND, w/ -
5 glass, brick, coal (FILL) -- 6

0.4 ppm -- -- -
13.4 2-= -

(2.o-2.5~ w/ misc. debris, as --
above~ )

ree 1.7/2.0 -- 7 -- 6 (2.5-3. ?It bm-o~ SILT w/ tr-ltl f moist -
12.4 3-= sand w metal, co glass, ash (FILL) -

4 -- 6
0.8 ppm -- -- -

11.4 4-= -
(4.0-4.4') SILT as above (FILL) -- ree 1.6/2.0 I-- 12 (4.4-5;;t~ & bum debris, glass, I-- moist-dry I-

10.4 5--=
7 coal ( ) I-
7 f--- 7 2.2 ppm I-- I-- I-

9.4 6--= r-
~6.0-6.9')Ash & bum debris as above r--- ree 1.7/2.0 i-- 8 FILL) -.- 6 moist-wet -

8.4 7--= -
2 (6.9-7.7') dk brn, f SAND and SILT, -- 1 oxidize w/ Fe staining, brick, glass, 9.4 ppm -- -- coal (FILL) -

7.4 8--= -
Silt, sand and ash, bum debris as -- above (FILL) ree 1.1/2.0 -- WOH -- WOH wet -

6.4 9--= -
1 -- 1

3.6 ppm -- -- -
'i.d 1n - -
~

IPROJECf Defense Personnel Support Center IHOLBNO.

Phlladel hia, Pennsylvania DPS-MWS5

~ ..



DRILLING LOG
HOLE NO.

DPS-MWSS
DcfeD5C Personnel Support Center INSPEcrOR SHEET 2

( Philadelphia, Pennsylvania John Hilton OF 3 SHEErS
~ Blow Field Sc:rcening cotcch Sample Analytical

ELEV. DEPTH Counts DESCRIPI10N OF MATERIALS Results r Core Box No. Sample No. REMARKS
a b c d e f h

!10.0-10.1') bum debris as above recO.9/2.0
1 FILL)

saturated2 10.1-10.9') mod brn, f-med SAND
4.4 11 2 wi tr-Itl sUb-md gravel (FILL)

perched water in2
2.6 ppm

auger @ 9.3' bgs

3.4 12
(12.0-13.4'~ blk-gry SILT wi ltl-someWaH rec2.°/2.0

waH Clay (FILL
waH saturated

2.4 13 WaH 7.4 ppm not organic peat
(13.4-14.0') SILT wi ltl bUe ash and

DPSSP-
1.4 14

wood debris (FILL)
MW5-S

14.0-14.2') SILT wi bum debris (14-16) rec 1.4/2.0
1 FILL
1 (14.2-1S.4~ gry-bm SILT wi blk saturated

0.4 15 2 carbonize rootlets, some clay (ML)
4 17.6 ppm

-0.6 16
~16.0-16.7') mod brn, f SAND wi ltl recO.9/2.0

1 -as, submd gravel to 0.75" dia. (SW)
saturated2 (16.7-16.9') blk-gry, med-crs SAND

-1.6 17 1 wi tr f gravel to 0.25" dia. (SW)
3

7.0 ppm

-2.6 18 18.0-18.2') blk-gry SAND as above recO.7/2.0
4 S

5 . (18.2-18.~ crs GRAVEL to 2" dia. saturated
-3.6 19 4 wi tr-Itl • t, tr clay (GW)

5
S.8ppm faint

petroleumjbum
odor

-4.6 20 It brn, f-as, submd GRAVEL wi ltl recO.7/2.0
4 silt and f sand wi color change to drk

13 gry @ 20.6' (GW) saturated
-5.6 21 9

11
4.8 ppm slight odor as

above

-6.6 22 GRAVEL wi silt and sand as above rec 1.2/2.0
2 (GW)

saturated6
-7.6 23 13

14
S.6ppm

DPSSp·
-8.6 24 MW5-S

(24.0-24.5') drk brn, f-med SAND, tr (24-26) rec 1.8/2.0
1 petroleum sheen (SW)

saturated3 ~adational to-9.6 25 3 245-25.8') mod brn, fSAND, wi
3 some sorting (SW) 90 ppm signif!cant

petroleum odor
DPSSP- and sheen

-10.6 26 (26.0-26.5') dk gry, f-med SAND wi MW5-S
(26-28) rcc 1.4/2.0

9 some f-as gravel wi cobbles to 3" Duplicate
10 dia. (SW) DPSSp· very strong

-11.6 27 11 sharp contact MW5-7 petroleum odor
20 (265-27.4') med-drk gry, loose, f·med lSOppm

SAND (SW)

PROJECf Defense Personnel Support Center HOLE NO.

Philadelphia, Pennsylvania DPS-MWS5



Dcfcnse PCI$ODIlc1 Support Center
Philadclphia, Pcnnsylvania

DRILLING LOG
INSPEcrOR

John Hilton

HOLE NO.
DPS-MWSS

SHE.Er 3
OF 3 SHEETS

REMARKS
b

HOLE NO.

DPS-MWSS

Picld Screcning cotccb Samplc Analytical
Results r Core Box No. Samplc No.

c f
(26-28)

DESCRIPI10N OF MATERIALS
d

PROJEcr Defense Personnel Support Center
Philadelphia, Pennsylvania

Blow
ELEV. DEP11I CoW1ts
abc

End of Boring

-13.6 29

-14.6 30

-15.6 31

-16.6 32

-17.6 33

-18.6 34

-19.6 3S

-20.6 36

-21.6 37

-22.6 38

-23.6 39

-24.6 40

-25.6 41

-26.6 42

-27.6 43

-28.6 44

',,--



p y

DRILLING LOG
HOLBNO.m...-. DPSoSBS1

1. COMPANY NAME 12. DRIU.lNG CONrRACfOR SHEEr 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 2 SHEErS
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OP DRILLER 6. MANUPAcruRER'S DESIGNATION OP DRlLL

T. Miller CME-850
7. Sizes & Types of Drilling 21/4- H~A s. HOLB LOCATION

& Sampling Equipment 2- s.s. 221861.8 North 2718059.9 East
9. SURFACE ELBVATION

22.6'
10. DATE SfARTED Ill. DATE COMPLETED

8/26/96 8/26/96
12. OVERBURDEN TIllCKNESS 15. DEPTII GROUNDWATER ENCOUNTERED

21 feet bgs
13. DEPTII DRILLBD INI'O ROCK 16. Depth to Water and Elapsed TIme After Drilling Completed

14. TOTAL DEPTH OP HOLB 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

24.0
18. GEOTECHNICAL SAMPLES DISfURBED I UNDISfURBED 119. TOTAL NUMBER OP CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC MlITALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS Core REC
%

22. DISPosmON OP HOLB BACKFILLED Monitoring Well OTHER (Specify) 23. SIGNATURE OP INSPECfOR

GROUT

Blow Field Screening ~eotce:h Sam&le Analfeica1
ELEV. DEPTH Counts DESCRIPIlON OF MATERIALS Results pr Core Box o. SampeNo. REMARKS

a b c d e f g h

22.6 0 - (0.0-0.5') asphalt blacktop rec 0.8/1.5 I-- (0.5-1.3') dk bm-blk, olive SILTw/
,...

- manhole invert @
,...

21.6 1--: 3 tr-ltl f sand, tr f gravel (FILL) approx. 22' bgs
,...
I---- 4 S.4ppm water in sewer @ I-- 4 16' bgs I-- ,...

20.6 2--: auger 0.5' through --No Recovery blacktop I---- --- 3 I-- 3 I-

19.6 3--:
I-

7 -- 3 - recO.0/2.0 -- -- -
18.6 4-= -

(4.0-4.4') dk bm SILT w/ tr sand, Itl f -- recO.4/2.0 -- 4 gravel (FILL) -- 4 -
17.6 5--: -

4 -- 2
0.8 ppm moist -- -- -

16.6 6--: --- It gry, f SAND, tr silt, brown mottling rec 1.8/2.0 -- 2 -- 3 (SP) moist I-

15.6 7--: I-
4 r-- 7

1.6 ppm I-- I-- I-

14.6 8--: -
(8.0-9.2') SAND as above (SP) -- rec 1.9/2.0 -- 3 -- 5 moist -

9-= -13.6 9 -- 10 ~adational to r
3.6.ppm slight petroleum -- odor -- (9.2-9.9') dk brn, f-med SAND w/ Itl -

1., J: 1n - r"h....A f CYrlJVP) (~W\ -

~
IPROJEcr Defense Personnel Support Center IHOLBNO.

Philadel hia, Penns Ivania DPSoSBS1

,

~



REMARKS
h

HOLE NO.
DPS-SBS1DRILLING LOG

Defense Personnel Support Center lNSPECfOR SHEEr 2
~ Philadelphia, Pennsylvania John Hilton OF 2 SHEETS
~. I-----y---r~--;--------I---...,._--...,._--~-___r~--___i

Blow Field Screening cotcc:h Sample Analytical
ELEV. DEPIH CouDts DESCRIPI10N OF MATERIALS Results r Core Box No. Sample No.

B bed e f

5.6 ppm

1.8 ppm

rec 1.9/2.0

dry

rec 1.8/2.0

ree 1.8/2.0

dry

petroleum odor

rec 1.4/2.0

dry-moist

petroleum odor

rec 1.8/2.0

dry-moist

0.6 ppm

mod gry-bm, loose, f-med SAND w/
ltl-some fme, submd gravel (SW)

2.6 ppm

(12.0-12.9') SAND wi Fe staining, ltl
f gravel as above (SW)

(12.9-13.9') mod gry, loose, f-med
SAND w/ tr-Itl f gravel (SW) 10.8 ppm

gry-bm, loose, f-med SAND, tr-Itl f
gravel, some sand partings to < 0.3'
thick (SW)

mod-dk, bm-gry, loose, med-crs
SAND w/ tr f gravel (SW)

(10.0-10.3') It-mod gry, med-crs
SAND(SW)
(10.3-11.8') mod-drkbm, loose].
f-med SAND w/ tr-Itl f gravel \SW)

5
7
6
9

11
15
12
12

13
12
10
17

13
12
11
14

10
10
15
21

3.6 19

4.6 18

5.6 17

6.6 16

9.6 13

7.6 15

8.6 14

10.6 12

11.6 11

2.6 20

1.6 21

0.6 22

-05 23

-15 24

-25 25

-35 26

9
17
15
11

8
9
15
32

7.8 ppm

>lSOppm

-45 27

PRomCf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

DPS-SBSI



phia, y

DRILLING LOG
HOLE NO.mil..... DPS-5BS2

1. COMPANY NAME 12. DRILUNG CONfRAcroR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 2 SHEErS
3.PROJEcr 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsvlvania
s. NAME OF DRIU.ER 6. MANUFAcruRER'S DESIGNATION OF DRILL .

T. Miller CME-850
7. Sizes & Types of Drilling 21/4" HSA 8. HOLE LOCATION

& Sampling Equipment
2" .!I:.!I:. 221863.2 North 2718269.1 East

9. SURFACE ELEVATION

20.8'
10. DATE SfARTED 111. DATE COMPLETED

8/27/96 8/27/96
12. OVERBURDEN TIllCKNESS 15. DEPIH GROUNDWATER ENCOUNTERED

20 feet bgs
13. DEPIH DRIU.BD INI'O ROCK 16. Depth to Water and Elapsed Tunc After Drilling Completed

14. TOTAL DEPIH OF HOLE 17. OTIlER WATER LEVEL MEASUREME.!"lfS (SPEOFY)

20.0 19.1 ft bgs to LNAPL in augers 8/27/96
18. GEOTECHNICAL SAMPLES DtsrURBED I UNDISIURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS 011lER (Specify) O11IER (Specify) 011lER (Specify) 21.Total

ANALYSIS Core REC

(16-18) HFS IRSCAN
%

22. DISPOSmON OF HOLE BACKFILLED Monitoring wen 011lER (Specify) 23. SIGNATURE OF INSPEcrOR

GROUT

Blow Field Screening Gcotcch Sam&le Analfcical
ELBV. DEPIH Counts DESCRIPTION OF MATERIALS Results or Core Box 0. SampeNo. REMARKS

a b c d c r g h
20.8 0 - rec 1.2/1.5 --

r.5-o.8') bm-red SAND w/ Itl silt
-- augered 0.5' -

19.8 1-= ~.t' ylw-bm mttld SILT and f
-7 through asphalt -- 7 0.2 ppm pavement -- sand w red brick and f gravel (FILL) -- 6 -

18.8 2-= --- ~;~3.12 bm-omg SILT and sand, rec2.0/2.0 -- 6 . be ding fabnc (ML) -- moist -
3-=

7 -17.8 8 ~- 12 ~3.1-4.0') It gry, fSAND, some silt 0.2 ppm r-- SM) r-
- r-

16.8 4-=
r-

It gry SAND w/ Fe stained motting, ~

- Itl-some silt (SM)
rec 13/2.0 r-

- 8 r-- 5 moist f-

15.8 5-=
r-

5 ~- 6 2.6 ppm r-
- f-- r-

14.8 6-=
r-

SAND as above w/ silt, tr f gravel ~- rec2.0/2.0 r-- 5 (SM) r-
- 6 moist -

13.8 7-= -
5 -- 6 11 ppm -- -- -

12.8 8-= -
(8.0-8.4') SAND as above (SM) -- rec 1.0/2.0 -- 4 r4-8.6'J elk bm-blk discoloratioa

-- 6 slight odor f-

9'-: SW) r-
11.8 17 ~- 35

8.6-9.0') mod brn, f-med SAND,ltl 21 ppm r-
- -as gravel to 2" dia. (SW) r-
- f-

1n Sl 1n - f-

~
IPROJEcr Defense Personnel Support Center IHOLE NO.

Philadel Penns Ivania DPS-5BS2



DRILLING LOG
HOLE NO.

DPS-SBS2
Defense Personnel Support Center INSPECTOR SHEET 2

1",- Philadelphia, Pennsylvania John Hilton OF 2 SHEETS

Blow Field Screening cotccl1 Samllie Analytical
ELEV. DEPIlI Counts DBSCRIP110N OF MATERIALS Ruults r Core Box No. SamplcNo. REMARKS

a b c d e f h
~0.7') dk bm-orng, f-med rec 1.8/2.0

10 , heavy Fe staining, ltl-some

9.8 11
21 f-as avel S dry
30 (10.7-11.8'~ f-as, submd GRAVEL
31 to 2- dia., tl f sand (GW)

20 ppm

8.8 12
(12.0-13.0') mod brn, f-med SAND rec 1.9/2.0

40 and GRAVEL ~ding to omg-bm
dry

7.8 13
13 @12.7'(SW/G
11
9 (13.o-13~ red-orng, denseSILT wI 14.8 ppm dry

trcla
(13.3-13.9') bm-red, fSAND wI ltl moist

6.8 14 Silt SM rec 1.7/2.0
11 mod brn, f-med SAND and f-as
20 GRAVEL> 2- dia., faint bedding dry-moist

5.8 15 24 fabric as sorted micaceous sand
15 partings <0.2' thick wI variable 19.6 ppm

gravel content (SWIGW)
DPSSP-

4.8 16 (16.0-17.0') SAND and GRAVEL as SBS-2
(16-18) rec2.0/2.0

24 above (SWIGW)

3.8 17
18
13 contact
15 ~8.0') dk omg-brn, f-med

>1S0ppm very strong

, Fe stained, tr f gravel (SW) petroleum odor

2.8 18
~.0-18.4') dk brn, f SAND, some rec 1.5/2.0

10 . coloration S

1.8 19
14 (18.4-19.5') dk brn, f SAND and f-as saturated wI
28 GRAVEL to > 2- dia. (SWIGW) LNAPL
Z7

>lSOppm LNAPL level @
19.1 ' bgs at boring

0.8 20
termination

En ofBonng LNAPL minimum
of 0.7' thick

-0.2 21
measured in
bottom of augers

-1.2 22

-2.2 23

-3.2 24

-4.2 25

-5.2 26

'--- -6.2 Z7

PRomer Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

DPS-SBS2



phia, y

DRILLING LOG
HOLBNO.1m...-. DPS-SBS3

1. COMPANY NAME 12. DRILUNG CONTRACfOR SHEEr 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 2 SHEErS
3.PROJEcr 4. LOCATION

Defense Personnel Support Center Philadelphi~Pennsylvmlla

S. NAME OP DRILLER 6. MANUPAcruRER'S DESIGNATION OP DRILL

T.Miller CME-850
7. Sizes & Types of Drilling 21/4-HSA 8. HOLB LOCATION

& Sampling Equipment 2- !':.!': 221549.1 North 2718254.6 East
9. SURFACE ELEVATION

21.2'
10. DATE SfARTBD 111. DATE COMPLEI'ED

8/Z7/96 8/Z7/96
12. OVERBURDEN TIUCKNESS 15. DEPI'H GROUNDWATERENCOUNrERED

13. DEPTII DRILLED INTO ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

18.75 ft to LNAPL in augers- LNAPL - 1.1 ft thick
14. TOTAL DEPI'H OF HOLB 17. OTHER WATER LBVEL MEASUREMENTS (SPEClPY)

22.0
18. GEOTECHNICAL SAMPLES DISl"URBED I UNDISTURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
20.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS CoreREC
%

22. DlSPosmON OF HOLB BACKFILLED Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPECTOR

GROUT

Blow Field Screening peotech Sam&le AnaJrcical
ELEV. DEPTH Counts DESCRlmON OF MATERIALS Results pr Core Box o. SampeNo. REMARKS

a b c d e f g h
21.2 0 - It bm-wY SILTw/ tr f sand, It bm Fe rec 1.5/2.0 ~- 3 I-- 6 . oxidation @ 0.0-0.4' bgs (ML) dry I-

20.2 1-=
~

5 f-- 6 0.2 ppm ~- I-- I-

19.2 2-=
I-

bm-omg mottld, micaceous, f SAND I--- w/ some silt (SM) rec2.0/2.0 I-- 8 I-- 12 dry I-

3-= '--18.2 12 f-- 13 0.4 ppm I-- I-- ~

17.2 4-=
~

SAND w/ silt as above (SM) f--- rec 1.6/2.0 I-- 8 I-- 6 dry '--
5-= '--16.2 7 f-- 7 1.8 ppm '--- -- -

15.2 6-= -
It bm-omg, f SAND wit some silt, -- rec2.0/2.0 -- 12 sharp color change to t gry-olive @ -- 6 6.~.2' (SM) moist '--

7-::' I-14.2 6 f--- 8 3.4 ppm I-- '--- I-
13.2 8-::' I-

(8.0-9.7') SAND w/ silt as above w/ f--- rec 1.8/2.0 '--- 4 tr f gravel (SM) '--- 3 '--
12.2 9-=

l-
S f--- 6 3.8 ppm I-- I-

- '--
11 ? 1n - (9.7-9.8') dk bm Fe stained f SAND '--

~
IPROJECf Defense Personnel Support Center IHOLE NO.

Philadel • Penns lvania DPS-SBS3



Defense Personnel Support Center
Philadelphia, Pennsylvania

DRILLING LOG
INSPEcroR

John Hilton

HOLE NO.
DPS-SBS3

SHEET 2
OF 2 SHEErS

Blow
ELEV. DEYrH Counts
abc

REMARKS
h

reeO.7/1.2

ree0.8/2.0

dry

spoon refusal @
approx. 10.7' bgs

28 ppm

10.2 ppm

Field SCreening eotech Sample Analytical
Results r Core Box No. Sample No.

e f

dk ~' f-med SAND w tr f gravel to ree 1.3/2.0
0.5" •a., blk discoloration @

dry-moist15.1-15.3' (SW)

22 ppm petroleum odor

bm-omg, micaceous, f-crs SAND w/ ree 1.7/2.0
It! silt (SM)

moist

92 ppm strong petroleum
odor

dk bm-gry, f-med SAND and f-crs ree 1.6/2.0
GRAVEL> 2-3" dia. (SW/GW)

saturated w/
LNAPL

>1SOppm

LNAPL measured
SAND and GRAVEL as above w/ tr in augers @ 18.75'
silt (SW/GW) to 19.85' bgs

>1S0ppm

End of Boring

DESCIUPI'ION OF MATERIALS
d

bm-gry, f-med SAND and f-crs
GRAVEL to >3"dia., gradational
color change to It-mod gry @
12.0-12.2' (SW/GW)

15
17
13
21

13
18
18
17

4
7
10
10

5
6
9
12

6
6
50

12
18
20
25

10.2 11

9.2 12

8.2 13

7.2 14

6.2 15

5.2 16

4.2 17

"--
3.2 18

2.2 19

1.2 20

0.2 21

-0.8 22

-1.8 23

-2.8 24

-3.8 25

-4.8 26

-5.8 27

PROJEcr Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

DPS-SBS3



p a, y

DRILLING LOG
HOLE NO.mil'..., DPS-SBS4

1. COMPANY NAME 12. DRlUJNG CONTRACfOR SHEEr 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 2 SHEEl'S
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OF DRIllER 6. MANUFAcruRER'S DESIGNATION OF DRILL

T. Miller CME-850
7. Sizes &. Types of Drilling 21/4-l-1'~A 8. HOLE LOCATION

&. Sampling Equipment 2- ss to 15 ft hm; 221485.6 North 2718428.9 East
2- . ~~ tn 21 ft h~ 9. SURFACE ELEVATION

21.1'
10. DATE SfARTED 111. DATE COMPLEI'ED

8/27/96 8/27/96
12. OVERBURDEN TIUCKNESS 15. DEPfH GROUNDWATER ENCOUNTERED

13. DEPfH DRILLED INI'O ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

14. TOTAL DEPfH OF HOLE 17. OllIER WATER LEVEL MEASUREMENrS (SPECIFY)

21.0
18. GEOTECHNICAL SAMPLES DISTURBED I UNDlSfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC MErALS ornER (Specify) ornER (Specify) OrnER (Specify) 21.Total

ANALYSIS CoreREC
%

22. DlSPosmON OF HOLE BACKFIUJID Monitoring Well OrnER (Specify) 23. SIGNATURE OF INSPECfOR

GROUT

Blow Field Screening Ioeotcch Sam&le Analfcical
ELEV. DEPTII Counts DESC1UPI10N OF MATERIALS Results pr Core Box 0. SampeNo. REMARKS

a b c d e f g h

21.1 0 - (0.0-1.5) dk bm SILT w/ tr f sand, rec 1.5/2.0 f-- 1 ~fadation to It bm @ 0.0-0.7' f-- 3
r-

20.1 1-=
r-

6 f-
- 15

0.2 ppm moist f-- r-
- (1.5-1.9') It-med brn, f SAND w/ tr f r-

19.1 2-= gravel (FILL) --- -- -- -
18.1 3-=

-
f-- borehole located r-

- 30 feet south of f-
- DPSSP-SBS-5 f-

4-=
r-

17.1 f-
- f-
- f-
- I-

16.1 5-=
r-

(5.0-6.2') mod gry-bm SAND and silt f---
- w/ It omg mottling (FILL)

rec 1.7/2.0 I-- 3 r-
- 3 moist -

15.1 6-=
r-

3 -- 6 1.4 ppm slight petroleum -- odor -- -
14.1 7-= (6.2-6·7'f;t·k f' f-med SAND w/ tr -

gravel ( LL -- moved drilling rig -- 10 ft south of -- original SBS-4 -
13.1 8-= --- -- r-

- slag backfill and f-

9-=
f-

12.1 spoon refusal @ -- 9.5 ft bgs -- -- -
11 1 10 - -

~
IPROJECf Defense Personnel Support Center IHOLE NO.

Philadel hi Penns lvania DPS-5BS4



phia, y

m DRILLING LOG
HOLE NO.

'"'' DPS-SBS4
PROJECr Defense Personnel Support Center IlNSPECfOR SHEEr 2

Philadelphia, Pennsylvania John Hilton OF 2 SHEEI'S

Blow Field Screening Ioeotccb Sample Analytical
ELEV. DEPIlI Counts DESCRIPI10N OF MATERIALS Results pr Core Box No. Sample No. REMARKS

a b c d e f a h

- mod-dk gry-bm, f-as SAND and ree 1.6/2.0 I-- 12 f-as, submd GRAVEL to r dia. I-- 12 (SW/GW) I-

10.1 11-=
I-

16 I--
- 17 28 ppm strong petroleum f-- odor I-- I-

9.1 12-=
f-
ro--- I-- f-

- I-

8.1 13-=
l-
I--- f-- f-- I-

7.1 14-=
'--- -- -- ,-

6.1 15-= -
i-- (15.0-16.3') mod brn, f SAND, sorted ree 1.7/2.0 -- 7 as fine partings wi color changes f-- I-

5.1 16-=
7 (SW) I-
14 ro--- 14

. 62 ppm strong petroleum I-
- (16.3-16.7') omg-bm f-med SAND odor f-

- f-

4.1 17-=
and f GRAVEL (SWIGW) f-

i-
- (17.0-18.1') It bm-gry, f-med SAND rec 1.7/2.0 f-
- 4 wi tr f gravel wlin. partings >0.2' -- -

3.1 18-=
6 thick (SW) -
10 -- 10 (18.1-18.7') bmj(J, f-med SAND and

>150 ppm petroleum odor -- -- GRAVEL (SW GW) -
2.1 19-= --- (19.0-2O.~F' f-med SAND wi tr f rec 1.8/2.0 -- 4 gravel(S -- saturated -
1.1 20-=

5 -
14 -- 16 ~2O.0-2O.8) dk~ f-med SAND and >150 ppm -- -ers GRAVEL SWIGW) -- -

0.1 21-= -
End of Boring ro--

- f-

- f-
- I-

~.9 22-=
l-
I--

- f-
- t-- I-

-1.9 23-=
l-
I--

- f-

- t-- I-

-2.9 24-=
l-
I--

- t-- I-- f-

-3.9 25-=
f-
I--- I-- I-

- f-

-4.9 26-=
f-
i-- f-

- f-- f-

-5.9 27'-::"
I-
ro--

- f-

- f-

- f-

.hO .,Q - f-

~
IPROJECf Defense Personnel Support Center IHOLE NO.

Philadel
.

Penns Ivania DPS-SBS4

l
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DRILLING LOG
HOLE NO.W..... DPS-SBS5

1. COMPANY NAME 12. DRlU.lNG CONfRAerOR SHEEr 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 2 SHEEl'S
3.PROJEer 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OF DRIllER 6. MANUFACI"URER'S DESIGNATION OF DRILL

T.Miller CME-850
7. Sizes & Types of Drilling 21/4" HSA 8. HOLE LOCATION

& Sampling Equipment ,. ,!lUiL 221523.3 North 2718432.5 East
9. SURFACE ELEVATION

20.8'
10. DATE STARTED 111. DATE COMPLETED

8/26/96 8/26/96
12. OVERBURDEN TIlICKNESS 15. DEPTII GROUNDWATER ENCOUNTERED

20 feet bgs
13. DEPrn DRILLED INI'O ROCK. 16. Depth to Water and Elapsed Tunc After Drilling Completed

14. TOTAL DEPrn OF HOLE 17. OTHER WATER LBVEL MEASUREMENrS (SPECIFY)

22.0 19.05 ft bgs to LNAPL in augers 8/2fj/96
18. GEOTECHNICAL SAMPLES DlSfURBED I UNDISTURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS Core REC

(20-22) HFS IRSCAN
%

22. DISPosmON OF HOLE BACKFILLBD Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPEerOR

GROUT

Blow Field Screening Gcotcch Sam&le Analfcical
ELBV. DEPrn Counts DESCRIPTION OF MATERIALS Results or Core Box 0. Samp e No. REMARKS

a b c d e f g h

20.8 0 - (0.0-0.6') mod gry-bm SILT (FILL) rec 1.8/2.0 -- 3 -- 4
sharp transition dry -

19.8 1--= (0.6-1.8'llt bm SAND and SILT w/ i-
7 f--- 9

tr grave (FILL) 0.8 ppm -- -- -
18.8 2--= --- (2.0-26') SILT as above w/ red brick rec 1.7/2.0 -- 11 sharp contact -- 14 dry -
17.8 3--= ~7'a It-mod bm SILT and f -

14 -- 13
ML/SC) 2.0 ppm -- -- moist -

16.8 4-= --
. - mod bm f SAND grading to gry at rec 1.8/20 i-- 10 4.2' w/ some silt (SC) i-- 4 moist i-

15.8 5--=
i-

7 f--- 7
30 ppm I-- i-- i-

14.8 6--=
I-

It olive-gry f SAND and SILT, tr Fe f--- staining as mottling (SC) rec 1.9/2.0 i-- 4 '-- 5 moist -
13.8 7-= -

7 -- 9 22 ppm -- -- -
128 8--= -

~f8.2') SAND and SILT as above -- r rec1.9/20 -- 4 al~to -- 7 dry -
11.8 9--= (8.2-9.2') mod gry-bm SILT w/ tr f -

7 -- 11 ""sand and clay (ML) r 20.3 ppm -- -- (9.2-9.9') die bm-gry, f SAND, III f, -
1n Sl 1n - submd lZI'avei to 0.5" dia. (S\V) -

~
IPROJEer Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns Ivania DPS-SBS5



p a, y

m DRILLING LOG
HOLENO...... DPS-SBS5

PROmer Defense Personnel Support Center IlNSPECfOR SHEET 2
Philadelphia, PeDDS}'lvania John Hilton OF 2 SHEErS

Blow Field SCreening pcotcch Sample Analytical
ELEV. DEPIH Counts DESCRIPTION OF MATERIALS Results pr Core Box No. Sample No. REMARKS

a b c d e f II: h

- (10.0-10.3') dk bm, loose, f-med rec 1.5/2.0 -- 5 SAND(SW) -- dry-moist -
9.8 11-=

9 ~1.2'1 mod m-bm, med-ers -11 ,tr grave SW) -- 17 g.1.2-11.5') br f-med SAND and
6.8 ppm -- -- RAVEL to 1- dia. (SW/GW) petroleum odor -

8.8 12-= -
SAND and GRAVEL as above --
(SW/GW)

rec 1.3/2.0 -- 12 -- 12 dry-moist -
13-= -7.8 13 -- 12 1.5 ppm -- -- -

6.8 14-= -
mod-dk orng/brn, loose SAND rec 1.6/2.0 -- -- 9 grading to It~@ 14.6', some f-ers -- 9 dry -

15-=
gravel to 1- dia. (SW) -5.8 9 -- 9 Sppm -- -- -

4.8 16-= -
lt~, loose, f-med SAND w/ tr-Itl f, -- rec 1.4/2.0 -- 6 su md gravel (SW) ~

- 8 dry ~

3.8 17-=
~

10 I--- 10 >lSOppm I-- ~

- ~

2.8 18-=
I-

It-mod ~-bm, f-med SAND, I--- rec 1.7/2.0 ~- 9 ltl-some gravel (SW) ~- 9 saturated w/ ....
1.8 19-= -10 LNAPL -- 11 >1S0ppm -- r--- DPSSp· ~

0.8 20-= SBS-S
....

SAND w/ ltl-some gravel as above -- (20-22) rec 1.8/2.0 -- 12 (SW) -- 14 LNAPL level @ -
21-= -'{).2 16 19.05', water @ -- 18 >1S0ppm 20.7' bgs -- -- at borehole -

-1.2 22-= termination --- End of Boring -- -- -
-2.2 23-= --- -- ~

- I-

-3.2 24-=
I-
~- ~- ~- ~

-4.2 25-=
I-
~

, - ~- I-- I-

-5.2 26-= --- -- -- -
-6.2 27-::' --- -- -- -_7' 'Sl - -

~
IPROJECf Defense Personnel Support Center IHOLE NO.

Philadel hi Penns Ivania DPS-SBS5

(

~



p ~ y

DRILLING LOG
HOLE NO.m..... DPS-SBS6

1. COMPANY NAME 12. DRIWNG eONrRACfOR SHEEI'1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 2 SHEETS
3.PROJEcr 4. LOCATION

Defense Personnel Support Center Philadelphi~Pennsylv.wna

S. NAME OF DRIU.ER 6. MANUFACTURER'S DESIGNATION OF DRILL

T. Miller CME-850
7. Sizes &. Types of Drilling 21/4" HSA 8. HOLE LOCATION

&. Sampling EquipmeDt
2" s.s. 221540.7 North 2718877.2 East

9. SURFACE ELBVATION

19.0'
10. DATE SfARTED 111. DATE COMPLETED

8/27/96 8/27/96
12. OVERBURDEN TIUCKNESS 15. DEPTII GROUNDWATER ENCOUNTERED

16 feet bgs
13. DEPTII DRIllED INfO ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

14. TOTAL DEPTII OF HOLE 17. OTHER WATER LEVEL MEASUREMENrS (SPECIFY)

20.0
18. GEOTECHNICAL SAMPLES DlSfURBED

I
UNDlSfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL voe METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS Core REC

(16-18) HFS mSCAN
%

22. DlSPOSmON OF HOLE BACKFIUJID Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPECfOR

GROUT

Blow Field Screening pcotcch Sam&1c Ana~ical
ELEV. DEPIH Counts DESCRIPTION OF MATERIALS Results I)r Core Box o. SampeNo. REMARKS

a b c: d e f g h
19.0 0 - ~0.O-o.9') gry-bm SILTw/ tr f sand rec 1.4/2.0 -- 2 ML) -- dry-moist -
18.0 1-=

3 -
6 (0.9-1.4~ SAND and SILTw/ tr-ltl f -- 11 19.4 ppm -- gravel ( M) f-- f-

17.0 2-=
f-
r-- (2.0-2.7') gry-blk SILT w/ rec2.0/2.0 f-- 8 ,Obonaceous plant frags, tr clay f-- 9 "'\,ML) r dry-moist f-

16.0 3-=
f-

8 (2.7-4.0) It bm-omg, f SAND w/ r---- 11 14.6 ppm ,.-
- some silt (SM) -- ,.-

15.0 4-= -
It bm-omg, micaceous f SAND -- grading to bm-blk @ 4.7' bgs, ltl silt

rec 1.6/2.0 -- 4 -- 4 and organic plant debris (SM) moist -
5-= -14.0 6 -- 8 26 ppm -- -- -

13.0 6-= -
(6.0-7.3') It bm, micaceous fSAND -- rec 1.8/2.0 -- 4 and silt, faint bedding fabric (SM) -- 5 moist-wet I-

12.0 7-=
f-

13 I--
- 13 S4ppm petroleum odor f-- (7.3-7~ bm SAND and I-- I-

11.0 8-=
GRA wi blk discoloration @ f-

~7.6-7.8' (SW1GW) r I---
\~8.0-8.5') bm-omg, f-as SAND w ltl f rec 1.4/2.0 f-- 17 -- 20 ·~avel(SW) dry -

9-= -10.0 26 ~8.5-9.4') f-as GRAVEL and bm, -- 25 -med SAND (GW/SW) 36 ppm -- -- -
on 1n - -

~
\PROJECf Defense Personnel Support Center IHOLE NO.

Philadel hi Penns lvania DPS-SBS6



p a, y

III DRILLING LOG
HOLE NO...... DPS-SBS6

PROJECf Defense Personnel Support Center IINSPECfOR SHEEr 2
Philadelphia, Pennsylvania John Hilton OP 2 SHEm'S

Blow Field Screening pcotcch Sample Analytic:al
ELEV. DEPIH CoUDts DESCRIPTION OP MATERIALS Results pr Core Box No. Sample No. REMARKS

a b c d e f II h

- GRAVEL and SAND as above wi rec 1.5/2.0 r-- 13 some sorted san~artingswlin. ~- 18 gravel matrix (G ISw) dry >-

8.0 11-= -17 r-
- 16 34 ppm f-- f-- r-

7.0 12-=
f-
I-

- omg-brn, loose, f-as SAND wi tr, f rec 1.6/2.0 f-- 12 gravel to 0,25- dia. (SW) f-
- 8 dry f-

13-=
f-6.0 9 I-- 7

22 ppm f-- f-- f-

5.0 14-=
r-

SAND as above, grading to med brn, rec 1312.0
I-- f-- 6 w/ tr f gravel (SW) f-

- 3 dry f-

4.0 15--= r-
5 I-- 5 >1SOppm strong petroleum f-- odor ....

- DPSSP- >-

3.0 16-= SBS-6
!-

(16.0-16.2') omg-brn, f-crs SAND wi r-- (16-18) rec 1.4/2.0 ....
- 7 tr-Itl gravel (S\\0 -- 6 (16.2-17.4') gry-brn, f-med SAND, saturated wi -

2.0 17-= black staining (SW) LNAPL -
6 -- 7

>150 ppm -- -- -
1.0 18-= -

(18.0-19.1') SAND wi blk staining as -- above (SW) rec 1.7/2.0 -- 4 -- 6 saturated -
0.0 19-= -

15 -- 13 ~19.1-19.7') dk gry-blk, f SAND and
>150 ppm -- -- -as GRAVEL (SWIGW) -

-1.0 20--= --- End of Boring -- -- -
-2.0 21--= --- -- -- -
-3.0 22--= --- -- f-- f-

-4.0 23--=
r-
t--- f-- f-

- r-
-5.0 24--=

f-
I-

- r-
- ,..
- -

-6.0 25-= --- -- -- -
-7.0 26-= --- -- -- -
-8.0 27--= --- -- -- -
_on .,Sl - -
~

IPRomCf Defense Personnel Support Center IHOLE NO.

Philadel hi Penns lvania DPS-SBS6
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DRILLING LOG
HOLE NO.m..... DPS-SBS7

1. COMPANY NAME 12. DRIWNG CONTRAerOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 2 SHEErS
3.PROmer 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
s. NAME OF DRIlLER 6. MANUFAcruRER'S DESIGNATION OF DRIlL

T. Miller CME-850
7. Sizes & Types of Drilling 21/4"HSA 8. HOLE LOCATION

& Sampling Equipment 2" !u:. 221542.6 North 2719054.8 East
9. SURFACE ELEVATION

18.9'
10. DATE SfARTBD 111. DATE COMPLETED

8/26/96 8/26/96
12. OVERBURDEN TIllCKNESS IS. DEPl1l GROUNDWATER ENCOUNTERED

13. DEPl1l DRIU.ED INfO ROCK 16. Depth to Water and FJapscd Tune After Drilling Completed

14. TOTAL DEPl1l OF HOLE 17. OTIlER WATER LEVEL MEASUREMENTS (SPECIFY)

20.0
18. GEOTECHNICAL SAMPLES DlsruRBED I UNDIsruRBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) ornER (Specify) OTHER (Specify) 21.Total

ANALYSIS Core REC
%

22. DISPOSmON OF HOLE BACKFIlLED Monitoring Well ornER (Specify) 23. SIGNATURE OF INSPEerOR

GROUT
Blow Field SCreening Gcotccb Sam&le AnaJrcica1

ELEV. DEPl1l Counts DESCRIPTION OF MATERIALS Results or Core Box o. Samp e No. REMARKS
a b c d e f g b

18.9 0 - dk bm SILT grading to It omg-brn, rec 15/2.0 I-- 1 I-- 2
tr-Itl f sand (FILL) moist r-

17.9 1-=
....

2 ~- 4 14.6 ppm -- -- -
16.9 2-= --- ~6?J[)g-bm SILT, tr-Itl f rec 1.6/2.0 -- 3 -- 3 (2.6-3.0') mod brn, f SAND, tr-Itl f moist -
15.9 3-= -

3 ~avel to 0.25" dia, tr silt (S\V) I" -- 4 0.2 ppm sliJet petroleum -- (3.0-3.6') bm-gry SILT w/ tr-Itl f o or -- sand (ML) -
14.9 4 - -

~- bm-blk SILT w/ ltl f sand increasing rec 1.6/2.0
-- wlin silt matrix with depth, native -- 2 -- 2 shell material, carbonized plant frags moist -

13.9 5-= (ML) I-
2 f---- 5 42 ppm I-- I-- ~

12.9 6-=
I-

~.0-6.8')SILT as above w/ plant f---
- ags (ML)

rec2.0/2.0 I-
- 2 I-- 4 moist ....

11.9 7-= -
4 ~O') dk ~-blk,micaceous, f -- 5 w/ ltl silt (SC) 20 ppm -- -- -

10.9 8-= --- dk r;;-bm f SILT and SAND rec 2.0/2.0 -- 3 (ML SC) ~- I-

9.9 9--=
4 I-
6 f---

- 7
S8ppm I-- ~- ~

J;lO 10 - ~

~
IPRomer Defense Personnel Support Center IHOLE NO.

Philadel
.

Penns lvania DPS-SBS7



ree 1.7/2.0

dry

cobbles > 2- dia.

HOLE NO.
DPS-SBS7

rec 1.5/2.0

moist

SHEET 2
OF 2 SHEETS

REMARKS
h

rec 1.6/2.0

dry-moist

petroleum odor

rec 1.7/2.0

petroleum sheen
on all surfaces

rec 1.4/2.0

saturated

strong petroleum
odor.

HOLE NO.

DPS-SBS7

>lSOppm

>100 ppm

>1S0ppm

134 ppm

104 ppm

Field Screening cotcch Sample Analytical
Rciults r Core Box No. Sample No.

e f

lNSPECfOR
John Hilton

DRILLING LOG

End of Boring

bm~, f-ers SAND w/ some
{lartingS as sorted lenses of crs sand
(SW)

PROJEcr Defense Personnel Support Center
Philadelphia, Pennsylvania

5
5
7
9

4
6
7
7

8
8
8
8

6
9
12
12

20
12
9
9

Defense Personnel Support Center
Philadelphia, Pennsylvania

mow
ELEV. DEPIH Counts
abc

\,,--

7.9 11

6.9 12

5.9 13

4.9 14

3.9 15

2.9 16

1.9 17

0.9 18

-0.1 19

-1.1 20

-2.1 21

-3.1 22

-4.1 23

-5.1 24

-6.1 2S

-7.1 26

,r--

"- -8.1 27



p y

DRILLING LOG
HOLE NO.W''''1 DPS-SBSB

1. COMPANY NAME 12. DRIU1NG CONTRAcroR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 2 SHBlITS
3.PROJECI' 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
S. NAME OP DlUll.ER 6. MANUPAcruRER'S DESIGNATION OP DRILL

T.Miller CME-850
7. Sizes &. Types of Drilling 21/4" HSA S. HOLE LOCATION

&. Sampling Equipment
'1" !U:. 221516.1 North 2719427.0 East

9. SURFACE ELEVATION

12.8'
10. DATE srARTED 111. DATE COMPLETED

8/27/96 8/27/96
12. OVERBURDEN 1HICKNESS 15. DEPTII GROUNDWATER ENCOUNTERED

8 feet bgs
13. DEPTII DRILLED INTO ROCK 16. Depth to Water and Elapsed Tunc After Drilling Completed

14. TOTAL DEPTII OP HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

16.0
18. GEOTECHNICAL SAMPLES DISI'URBED I UNDISI'URBED 119. TOTAL NUMBER OP CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS CoreREC

(10-12) HFS IRSCAN
%

22. DISPosmON OP HOLE BACKFIU.ED Monitoring Well OTHER (Specify) 23. SIGNATURE OP INSPECTOR

GROUT

Blow Pield Screening Gcotcch Sam&le AnaIr:ca1
ELEV. DEP'IH Counts DESCRImON OP MATERIALS Results or Core Box o. Samp e No. REMARKS

a b c d e f g h

12.8 0 - blk SILT, f sand, tr f gravel, ash rec 1.8/2.0 -- 9 -- 5
(FlU.) -

11.8 1-= -
5 -- 10 84 ppm dry-moist -- -- -

10.8 2-= -
(2.0-2.6') As above (FlU.) -- rec 15/2.0 -- 11 -- 6 (2.6-2.8') brn, f-med SAND, ltl f moist -

9.8 3-= -
4 ~avel (FlU.) -- 3

60 ppm -- 2.8-3.0') blk-gry SILT and SAND w/ -- plant frags (FILL) -
8.8 4--= (3.0-35') bm f-med SAND and f --- GRAVEL (FlU.) rec05/2.0 -- 6 SAND and GRAVEL as above ..:.

- 5 (FILL) moist -
7.8 5--=

~

6 f-
- 4 48 ppm f-- ~- ~

6.8 6--=
f-

(6.0-6.4') SAND w/ crs angular f-- c~avel, brick Crags (FlU.) recO.7/2.0 f-- 10 , f-- 13 (6.4-6.7') dk gry-blk, f SAND and silt -
5.8 7-=

-
16 w/ carbonized plant frags (SM) -- 7

12 ppm -- -- -
4.8 8-= --- ~~~.O-8.3') gry-blk SILT w/ tr f sand recO.7/2.0 -- 5 ML) f f-- 11 wet ~

9-=
(8.3-8.7') f-crs GRAVEL and dk f-

3.8 28 gry-brn, f SAND (GW/SW) strong petroleum
f-

- 18
110 ppm f-

- odor f-- f-
')12 10 - ~

~
IPROJECT Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvania DPS-SBS8



Defense PeISOnDel Support Center
Philadelphia, Pennsylvania

DRILLING LOG
lNSPECfOR

John Hilton

HOI..ENO.
DPS-SBSS

SH.EEr 2
OF 2 SHEErS

REMARKS
h

rec 1.5/2.0

rec 1.4/2.0

very strong
petroleum odor

wet

rec 1.6/2.0

very strong
petroleum odor

DPSSP·
SBS-S
(10-12)

>150 ppm

>150 ppm

>150 ppm

Field Screening cotcch Sample Analytical
Results r Core Box No. Sample No.

e f

(14.0-14.3') SAND and GRAVEL as
above, black stainin SW G

End of Boring

elk brn, f-med SAND and f-as,
submd GRAVEL to 1- dia., staining
@ 13.1-13.2' interval (SW/GW)

(143-15.4') mod brn, f-as SAND w/
some sorting as crs partings >0.1'
thick, preferential staining @
15.0-15.1, 15.2-15.4' intervals (SW)

8
14
12
14

12
14
14
14

Blow
ELEV. DEFI1I Counts
abc

1.8 11

0.8 12

-0.2 13

-1.2 14

-2.2 15

-3.2 16

-4.2 17

l -5.2 18

-6.2 19

-7.2 20

-8.2 21

-9.2 22

-10.2 23

-11.2 24

-12.2 25

-13.2 26

-14.2 27

PRomCf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

DPS-SBSS



p y

DRILLING LOG
HOLE NO.m..... MW23

1. COMPANY NAME 12. DRlWNG CONfRACTOR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OF 3 SHEErS
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
s. NAME OF DRIlLER 6. MANUFACTURER'S DESIGNATION OF DRILL

T. Miller CME-8S
7. Sizes &. Types of Drilling 61/4-HSA 8. HOLE LOCATION

&. Sampling Equipment :r .
lUi:. 222719.3 North 2718138.8 East

9. SURFACE ELEVATION

21.1'
10. DATE SfARTED 111. DATE COMPLBTED

6/11/96 6/11/96
12. OVERBURDEN TInCKNESS 15. DEPlH GROUNDWATER ENCOUNTERED

18.5 feet bgs
13. DEPlH DRILLED INTO ROCK 16. Depth to Water and Elapsed Tunc After Drilling Completed

18.39 feet below mp; 6/'21)/96
14. TOTAL DEPlH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

30.0 18.44 feet below mp; 6/28/96
18. GEOTECHNICAL SAMPLES DISTURBED I UNDISTURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC MEI'ALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS Core REC

(18-'21)),('21)-22),(24-26 HFS IRSCAN
%

22. DlSPosmON OF HOLE BACKPIU.IID Monitoring Well OTHER (Specify) 23. SIGNATURE OF INSPECTOR

X
Blow Field Screening Gcotcch Sam&le Analfcical

E.LEV. DEPlH Counts DESCRIPI10N OF MATERIALS Rc5u1ts or Core Box 0. SampeNo. REMARKS
a b c d e f g h

21.1 0 - (0-0.7') mod-dark bm SILTw/ tr f
rec 1.7/2.0 -- 2 -- 6 sand (FILL) -

1-= -'21).1 19 ~.7-1.7') sharp contact w/ fang -- 18 RAVEL as railroad bedding, as 1.8 ppm --- sand (FILL) I-- I-

19.1 2-= l-
f--- (2.0-2.2') gray-brown SILTw/ clay, rec2.0/2.0 --- 6 r-- 9 moist (ML) r-

18.1 3-= (2.2-4.0't med bm-omg f silty SAND l-
II f--- 11

w/faint edding fabric (SM) 0.4 ppm I-
- --- r-

17.1 4-= l-

f silty SAND as above w/iron f--- rec2.0/2.0 --- 6 staining (SM) --- 11 moist '-

16.1 5-= -10 -- 10 0.2 ppm -- -- -
15.1 6-= -

(6.Q-6.7') bm-orng f silty SAND -- rec2.0/2.0 -- 12 w/color gradation to med gray-bm -- 12 mottled Fe stained partings @ I-

14.1 7-= 7.5-7.6. (SM) I-
14 f--- 13 4.0 ppm --- r-- h.sharp contact r-

8-=
/" I-13.1 (7.7-8.0') dk red-bm, f-med, poorly f--

-
~rrted SAND (SW) r rec 2.0/2.0 I-

- 5 -- 5 ~~.3') dk bm-omg, f-med SAND moist -
12.1 9-= -

10 -- 13 ~f8.3-9.1') gray-bm f silty SAND, thin -f 0.6 ppm -- bedded (SM) -- -
11 1 1n - (9.1-10.0') dk gray, poorly sorted -

~
IPROJECT Defense Personnel Support Center IHOLE NO.

Philadel hia, Penns lvania MW23

l



HOLE NO.

MW23
PRomCf Defense Personnel Support Center

Philadelphia, Pennsylvania

DRILLING LOG
HOLE NO,

MW23
Defense Personnel Support center lNSPECfOR SHEET 2

~
Philadelphia, Pennsylvania 10hnHilton OF 3 SHEETS

Blow Field Screening eotech Sample Analytical
ELEY, DEPIH Counts DESCRIPI10N OF MATERIALS Results r Core Box No, Sample No. REMARKS

a b c d e f h
f-med SAND w/ rod gravel to 1" dia. rec20/20

5 (S~
10 As a ve w/some blk (organic) moist-wet

10.1 11 14 r:artings, ers sub-rod gravel to 1" dia.
10 SW)

42 ppm petroleum odor

9.1 12 (120-123') As above (SW) rec20/20
15 Sh contact

8.1 13
18 (12.3-14.0') ers, sub-rod-rod dry-moist
21 GRAVEL w/ tr-Itl med-ers sand
17 (GW) 28 ppm s:troleum odor

tected

7.1 14 fine-crs, rod/sub-rod, poorly sorted rec20/20
7 GRAVEL w/ brn, f-as sand (GW)

6.1 15
20 dry (drained)
23
20 30 ppm

5.1 16
mod bro-ylw, poorly sorted, f-as rec2.0/2.0

15 SAND wIltl-some, sub-rod, f gravel
moist (well

4.1 17
17 (SW)
15 drained)
14

76 ppm

DPSOS petroleum odor

\---
3.1 18 MW·23

(18-20) ree 1.6/2.0
8

21 19
11
9
17

132 ppm wet-saturated

DPSOS
1.1 20 MW-23

(20-22) ree 1.8/20
15

saturated36
0.1 21 16

13
140 ppm sheen on gravel

surfaces

-0.9 22
~22.0-22.5') as SAND w/ f gravel ree2.0/20

10 SP) saturated41 contact
45

W.s-24.0) poorly sorted, f-as 144 ppm
75

RAVEL to> 2" dia., w/ med-as
DPSOS LEL=l00%insand (GW)

-2.9 24
~rly sorted GRAVEL as above, w/

MW-23 HSA
(24-26) ree2.0/2.0

31 lack staining (petroleum) at 25.1-26'

38 bgs(GW) saturated
-3.9 25 41

54
142 ppm strong petroleum

odor

-4.9 26
advanced au~ers to
30 feet to facilitate

-5.9 27
well installation



Defense Personnel Support Center
Philadelphia, Pennsylvania

DRILLING LOG
INSPECfOR

John Hilton

HOLE NO.
MW23

SHEET 3
OP 3 SHEIn'S

Blow
BLEV. DEPI'H Counts

8 b c
DmcrewnoNoPMATE~

d

Field Saecning cotcch Sample Analytic:al
Rciults r Core Box No. Sample No.

e f
REMARKS

h

-7.9 29

-8.9 30
End of Boring

-9.9 31

-10.9 32

-11.9 33

-12.9 34

-13.9 3S

',,-- -14.9 36

-15.9 37

-16.9 38

-17.9 39

-18.9 40

-19.9 41

-20.9 42

-21.9 43

-22.9 44

-23.9 4S

PRomer Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

MW23



phia, y

DRILLING LOG
HOLE NO.OJ...-. MW24

1. COMPANY NAME 12. DRILLING CONfRAerOR SHEET 1

Malcolm Pimie, Inc. SJB Services, Inc. OF 3 smmrs
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphi~Pennsvlvwlla

S. NAME OF DRILLER 6. MANUFACfURER'S DESIGNATION OF DRILL

T. Miller CME-85
7. Sizes &. Types of Drilling 61/4"HSA 8. HOLE LOCATION

&. Sampling Equipment
~" .!IUL 222832.2 North 2718764.9 East

9. SURFACE ELEVATION

21.2'
10. DATE STARTED 111. DATE COMPLETED

6/13/96 6/13/96
12. OVERBURDEN TIllCKNESS 15. DEPIll GROUNDWATER ENCOUNTERED

18.8 feet b~
13. DEPIll DRIlLED INfO ROCK 16. Depth to Water and Elapsed TIlDe After Drilling Completed

18.6 feet bgs; 6/21)/96
14. TOTAL DEPIll OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

30.0 18.56 feet below mp; 6/28/96
18. GEOTECHNICAL SAMPLES DISTURBED I UNDISTURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) ornER (Specify) 21.Total

ANALYSIS Core REC

(16-18),(18-20),(20-22 HFS mSCAN %

22. DlSPosmON OF HOLE BACKFIllED Monitoring Well OrnER (Specify) 23. SIGNATURE OF INSPEerOR

X
Blow Field SCreening peotcch Sam&le Analrcica1

ELEV. DEP1H Counts DESCRIPI10N OF MATERIALS Results pr Core Box o. SampeNo. REMARKS
a b e d c f g h

21.2 0 - 1. gray SILT w/Fe stained mottling, Au~ered through -- - asp alt and -- moist (ML) concrete prior to -
L": - -20.2 3 starting sampling -- 4 0.2 ppm recO.9j1.0 --

""""-
""""19.2 2-= """"1. gray-bm SILT, Fe stained f--- rec2.0/2.0 f-- 7 ~dation) as mottling, tr-Itl f sand f-- 9 oughout silt matrix (ML) moist """"18.2 3-= """"10 f-- 10 0.2 ppm -- f-- i-

17.2 4-= I-

(4.0-5.6') As above, oxidation staining ~- and mottling decreasing with depth
rec 1.6/2.0 -- 3 -- 8 (ML) moist -

16.2 5-= 8
--- 9 0.2 ppm -- -- -

15.2 6-= -
,,(6.0-6.2') om~-bm sandy SILT (ML) /" -- rec 1.9/2.0 -- 4 (6.2-6.7') dk orng-brn, f-med SAND, -- 18 \~~wry stained w/ FeO precipitate f """"14.2 7-= """"25 f--- 28 (6.7-7.9) poorly sorted, f-as, sub-md 0.0 ppm

""""- i-- GRAVELw/ f-assand (GW) f-
13.2 8-= f-

poorly sorted, 2-3" dia., sub-md f--- GRAVEL w/ f-as sand as above, rec 2.0/2.0
""""- 5 i-- 10 occasional med-as sand partings <2" moist '-

12.2 9---= thick(GW) -14 f--- 25 1.2 ppm ,...
- -- i-

11? 1n - -
~

IPRomer Defense Personnel Support Center IHOLE NO.

Philadel . Penns lvwlla MW24



DRILLING LOG
HOLE NO.

MW24
Defense Personnel Support Center INSPECfOR SHEIIT 2

~'-
Philadelphia, Pennsylvania John Hilton OP 3 SHEm'S

Blow Held Screening cotcch Sample Analytical
ELEV. DEP1lI Counts DESCRIPI10N OP MATERIALS R,e$u1ts r Core Box No. Sample No. REMARKS

a b c d e f h
ree 2.0/2.0

10.2 11

9.2 12 As above wi dIe bm-omg f-ers sand ree 2.0/2.0
20 throughout (GW)
30

8.2 13 30
26

lAppm

7.2 14
mod bm orug. f-med SAND, w rec 2.0/2.0

9 tr-Itl silt, heavy Fe oxidation @
10 14.0-14.3' interval, faint bedding moist

6.2 15 11 fabric, micaceous (SW)
14 22 ppm

DPSOS
5.2 16 omg-bm, loose, f-ers SAND, w/ ltl MW·24

(16-18) ree 2.0/2.0
14 f-ers gravel interbeds < 03' thick;
17 creferential Fe oxidation along sand dry-moist

4.2 17 22 edding fabric, gravel to 2" dia. (SW)
2S 162 ppm

DPSOS

3.2 18 (18.0-19.2') omg-bm, f·med SAND, MW·24
(18-20) ree 1.9/2.0

5 tr silt, faint bedding fabric (SW)
6 wet-saturated

2.2 19 20
2S 160 ppm

(19.2-19.9') poorly sorted, f-ers,
DPSOS

1.2 20
sub-md GRAVEL w/ some med-crs

MW·24sand(GW)
As above w/ blk-gray product (20-22) rec 1.8/2.0

12
st~ at apr0x. 20.0 - 20.7' w/ saturated20

0.2 21 47 cobbles to > "dia. (GW)
28

> 150 ppm visible free product

-0.8 22 poorly sorted, f-ers, sub-md rec 1.7/2.0
20 GRAVEL w/ cobbles to > 3"~
33 some med-crs sand w/ black pro uct saturated

-1.8 23 22 staining approx 22-23' (GW)
10% LEL in HSA32

> lSOppm

18% Oxygen in
-2.8 24 As above w/ ltl f-med sand partings HSA

2 < 2" thick (GW) rec 1.1/2.0

5 saturated
-3.8 2S 9

13 160 ppm

-4.8 26

~

(

"- -5.8 27

PRomer Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

MW24



DefellSC Personnel Support Center
Philadelphia. Pennsylvania

DRILLING LOG
INSPECTOR

John Hilton

HOLE NO.
MW24

SHEHr 3
OF 3 SHEErS

REMARKS
b

cotcch Sample Analytil:al
r Core Box No. Sample No.

f

Field Screening
Results

e
DESCRIPI'ION OF MATERIALS

d

Blow
ELBV. DEPIH Counts
abc

-7.8 29

-8.8 30
End of Boring

-9.8 31

-10.8 32

-11.8 33

-12.8 34

-13.8 3S

-14.8 36

-15.8 37

-16.8 38

-17.8 39

-18.8 40

-19.8 41

-20.8 42

-21.8 43

-22.8 44

,
r

~ -23.8 45

PROJECf Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

MW24



phia, y

DRILLING LOG
HOLE NO.II...-. MW2S

1. COMPANY NAME 12. DRllJ..ING CONrRAcroR SHEET 1

Malcolm Pirnie, Inc. SJB Services, Inc. OP 3 SHEETS
3.PROJECf 4. LOCATION

Defense Personnel Support Center Philadelphia, Pennsylvania
s. NAME OP DRIU.ER 6. MANUPACI'URER'S DESIGNATION OP DRILL

T.Miller CME-85
7. Sizes & Types of Drilling 61/4- HSA 8. HOLE LOCATION

& Sampling Equipment :3- ,s.s. 2219633 North 2719104.4 East
9. SURFACE ELEVATION

20.8'
10. DATE SfARTBD 111. DATE COMPLETED

6/12/96 6/12/96
12. OVERBURDEN 1HICKNESS 15. DEPlH GROUNDWATER ENCOUNrERED

18.5 feet bgs
13. DEPlH DRILLED INI'O ROCK 16. Depth to Water and Elapsed Tune After Drilling Completed

17.78 feet bgs to LNAPL; 6/20/96
14. TOTAL DEPlH OF HOLE 17. OTHER WATER LEVEL MEASUREMENrS (SPECIPY)

30.0 18.02 feet below mp to LNAPL; 6/28/96
18. GEOTECHNICAL SAMPLES DlSfURBED I UNDlSfURBED 119. TOTAL NUMBER OF CORE BOXES

N/A
2O.SAMPLES FOR CHEMICAL VOC METALS OTHER (Specify) OTHER (Specify) OTHER (Specify) 21.Total

ANALYSIS CoreREC

(18-20),(20-22),(24-26 HFS mSCAN
%

22. DlSPosmON OP HOLE BACKFILLED Monitoring Well OTHER (Specify) 23. SIGNATURE OP INSPECfOR

X
Blow Pield 5c:reening Peotec:h Sam&le Anal~ELEV. DEPlH Counts DESCWPnONOFMATE~ Results pr Core Box o. SampeNo. REMARKS

a b c d e f g h

20.8 0 - (0.0-0.52 med orang/bm silty SAND, rec 1.7/2.0 f-- 6 r-- 9
.tr f san (FILL) dry f-

19.8 1-= (0.5-1.7') crs, sub-md sl;tg to r dia f-
8 I--- 9 w/ tr-ltl bUe silt as matrix infill (FILL) 0.2 ppm f-- f-- f-

18.8 2-= r-
Ash, bUe silt and f sand, loose w/ tr-ltl I--- coal clinker, fire brick (FILL) rec 1.9/20 f-- 15 f-- 30 dry f-

17.8 3-=
f-

13 -- 13
0.2 ppm -- -- -

16.8 4-= -
(4.0-4.6') As above w/ as slag gravel -- rec 1.8/20 -- 8 to 1 - dia (FILL) -- 12 ~sharp contact I' dry -

5-= -15.8 13 ~;6-5.0') med bm, f SAND, Itl f / -- 10 avel (SP) 0.4 ppm -- -- (5.0-5.8'1 It tan SILT w/ tr-ltl f sand, moist r-
14.8 6-= trgrave ~) . f-

It tan sn.; as above w/ faint thin I--- rec20/20 f-- 12 bedding fabric~ tr f-med sand f-- 15 partings to .2S' •de, cohesive (ML) moist -
7-::' -13.8 18 -- 13 0.0 ppm -- -- -

12.8 8-::' -
(8.0-8.4') As above (ML) --

-vua~into
rec 1.9/20 -- 5 r -- 15 (8.4-9.0') mod-dk bm, f-ers SAND, moist -

9-= -11.8 28 ~(f/ Itl f sub-md gravel to OS dia f -- 28 SW) 4.8 ppm -- -- (9.0-9.9') f-ers, sub-md GRAVEL w/ -
1n Q 10 - cobbles to 3- dia. some crs sand -

~ IPROJECf Defense Personnel Support Center .IHOLE NO.
Philadel . Penns lvania MW25



DRILLING LOG
HOLE NO.

MW25

Defcnse Pcrsonnel Support Center lNSPECrOR SHEHI' 2

~-
Philadelphia, Pcnnsylvania 10hnHilton OF 3 SHEErS

Blow Ficld Screening cotcch Samplc Analfcical
ELEV. DEPTII Counts DESCRIPI10N OF MATERIALS Results r Core Box No. Samp c No. REMARKS

a b c d c f h
(GW) recO.9/2.0

9 As above, w/ f-as sand (G~
moist23 Boulder/Cobbles @ approx .5 -10'

9.8 11 40 bgs
40

14.2 ppm

8.8 12
(12.0-12.5') As above (GW) ree 1.7/2.0

19 sh contact
25ppminHSA

7.8 13
9 (l2.5-13.7') med-bro~oorly
8
9

sorted, f-med, loose w/ tr silt 38 ppm 18% LEL in HSA
(SW)

moist
6.8 14

~15.2') It bro-gray, f-med, loose ree 1.6/2.0
14 w/ color change to bro-orog
9 @14.6'(SW) moist

5.8 15 8
16 32 ppm

(15.2-15.6') poorly sorted, f-as,

4.8 16
sub-rod GRAVEL w/ red-gray silt
(G~
poor y sorted, f-as, 2-3- dia., rec2.0/2.0

15 sub-rod/rod, loose GRAVEL w/ moist-wet18
3.8 17 20

some f-as sand (GW)

19 100 ppm significant

DPSOS
petr~leum odor

~.
2.8 18 As above (GW)

MW·25
(18-20) rec 1.4/2.0

Tl
saturated22

1.8 19 36
41

100 ppm visible LNAPL
product on spoon

DPSOS and gravel surfaces
0.8 20 MW·25

(20-ZZ) rec 1.8/2.0
31

saturated12
-0.2 21 12

10
110 ppm visible, saturated

product

-1.2 22
rec 1.5/2.0

3
saturated7

-2.2 23 20
12

110 ppm brown liquid

DPSOS
product

-3.2 24 (24.0-24.8) As above (GW)
MW·25
(24-26) rec 1.8/2.0

5
saturated5

-4.2 25 8
12

130 ppm product sheen on
sand and gravel

-5.2 26
surfacese2S.8') SAND wI T dia gravel

~"i1-TlSO') med dk gray, f·med
rec 1.7/2.0

( saturated

~ (Tl.0-27.2') poorly sorted GRAVEL 100 ppm free product within
w med·crs sand G spoon
(27.2·28.0) dk gry-blk, med-as

PROJECr Defense Personnel Support Center HOLE NO.

Philadelphia, Pennsylvania MW25



Dcfcnse Pcrsonncl Support Center
Philadclphia, Pcnnsylvania

DRILLING LOG
INSPECfOR

John Hilton

HOLE NO.
MW2S

SHEEr 3
OF 3 SHEETS

Blow
ELEV. DEPTH Counts
abe

DESCRIPI'ION OF MATERIALS
d

SAND w/ f gravel (SW)

Field Setccning cotceh Sample Analytical
Results r Core Box No. Sample No.

c f
REMARKS

h

-8.2 29

-9.2 30

-10.2 31

-11.2 32

-12.2 33

-13.2 34

-14.2 3S

l -15.2 36

-16.2 37

-17.2 38

-18.2 39

-19.2 40

-20.2 41

-21.2 42

-22.2 43

-23.2 44

(
~_ -24.2 45

End of Boring

PRO.mcr Defense Personnel Support Center
Philadelphia, Pennsylvania

HOLE NO.

MW2S



AppendixC
Monitoring Well Development Logs



PROJECT NAME:
PROJECT LOCATION:
PROJECT NUMBER:
DATE:
SAMPLER(S):

Monitoring Well Development Log

Defense Personnel Support Center
Philadelphia. Pennsylvania
0285-643
6f27-28/1996
DCUJPH

Well No. MW-23

Vol.
WeUI.D. GaJ.IFt

A Total Casing and Screen Length (ft.) 25.55 1M 0.04
2" 0.17

B Casing Internal Diameter (in.) 4 3M 0.38
4M 0.66

C Water Level Below Top of Casing (ft.) 18.42 5M 1.04
S- 1.50

D Volume of Water in Casing (gal.) 4.7 8M 2.60

0.0408 ( B )2 x(A - C ) = D
0.0408 ( 4 )2 x ( 25.55 - 18.42 ) =4.7 gal.

E Volume of Water in Annulus (porosity =30 %) 8.2
[(0.0408 ( 10.5 )2 - 0.66) x 0.30 x ( 25.70 -18.49 )=

F Borehole Volume =Annulur Vol. + Casing Vol. = 12.9

• PARAMETER CUMULATIVE VOLUME PURGED
3allons 0 9 18
TIme 16:00 17:00 10:05
ConductivitY (mohmlcm) 0.n6 0.789 0.829
DissoNed Oxvgen (ppm) - - -
Eh (mV) - - -
pH (S.U.s) 6.91 6.96 6.91
Temo. (OCl 19.8 19.2 19.1
Turbidity (NTUs) >100 >100 >100
Surge Block Used After Sample X
Petroleum Odor X X X
Petroleum Sheen X X X

COMMENTS:
Thick, silt-mud as initial purge, very slow recharge
Sur,ge block 6f28 after well recharge to 18.44 •
Well recharge slow-moderate, total of 22 gallons purged as of 6f28



Monitoring Well Development Log
Well No. MW-24

PROJECT NAME:
PROJECT LOCATION:
PROJECT NUMBER:
DATE:
SAMPLER(S):

Defense Personnel Support Center
Philadelphia, Pennsylvania
0285-643
06128/96
DCUJPH

Vol.
WeUI.D. Gal.lFt

A Total Casing and Screen Length (ft) 25.70 1- 0.04
2" 0.17

B Casing Internal Diameter (in.) 4 3- 0.38
4- 0.66

C Water Level Below Top of Casing (ft) 18.49 5- 1.04
6" 1.50

o Volume otWater in Casing (gal.) 4.7 8- 2.60

0.0408 ( B )Z x ( A - C ) = D
0.0408 ( 4 )Z x ( 25.7-18.49 ) =4.7 gal.

E. Volume of Water in Annulus (porosity = 30 %) 8.3
[(0.0408 ( 10.5 )Z - 0.66) x 0.30 x ( 25.70 -18.49 )=

F Borehole Volume = Annulur Vol. + Casing Vol. = 13.0

PARAMETER CUMULATIVE VOLUME PURGED

Gallons 0 10 20 30 40 50

Time 13:20 13:28 14:22 14:35 15:15 15:23

ConductivitY (mohmlcm) 0.936 0.923 0.988 0.987 0.979 0.963

Dissolved Oxvaen (ppm) - - - - - -
Eh (mV) - - - - - -
IpH (S.U.s) 6.88 6.61 6.85 6.89 6.83 6.71
Temp. (OC) 20.4 20.5 19.1 19.0 18.9 18.8

Turbiditv (NTUs) >100 >100 >100 >100 >100 >100

Surge Block Used After Sample X X
Petroleum Odor X X X X X X
Petroleum Sheen X X X X X X

COMMENTS:
Prior to Development
Following Development·

LNAPL level = 18.49 ft below mp: Water = 18.51 below mp (top of PVC riser)
Water level =19.2 ft below mp: Bottom depth =25.8 ft below mp



L
PROJECT NAME:
PROJECT LOCATION:
PROJECT NUMBER:
DATE:
SAMPLER(S):

Monitoring Well Development Log

Defense Personnel Support Center
Philadelphia, Pennsylvania
0285-643
06121/96
DCUJPH

Well No. MW·25

A Total Casing and Screen Length (ft)

B Casing Internal Diameter (in.)

C Water Level Below Top of Casing (ft)

D Volume of Water in Casing (gal.)

0.0408 ( B )2 x(A· C ) = D
0.0408 ( 6 )2 x( 25.35· 18.87 ) = 9.5 gal.

25.35

6

18.87

9.5

WeUI.D.
1"
2"
3"
4"
5"
6"
8"

Vol.
GalJFl
0.04
0.17
0.38
0.66
1.04
1.50
2.60

L

E Volume of Water in Annulus (porosity = 30 %) 8.5
[(0.0408 ( 12 )2. 1.5) x 0.30 x ( 25.35· 18.87 )=

F Borehole Volume = Annulur Vol. + Casing Vol. = 18.0

, PARAMETER CUMULATIVE VOLUME PURGED

Gallons

Time

Conductivity (mohmlcm)

Dissolved Oxvaen (ppm)

Eh (mV)

IpH (S.U.s)
Temp. (OC)

Turbiditv (NTUs)

Surqe Block Used Mer Sample

Petroleum Odor
Petroleum Sheen

COMMENTS: Approximately 30 gallons of liquid removed
Approximately 20-25 gallons of NAPL
Development discontiued to avoid removal of excess NAPL



Monitoring Well Development Log
WeD No. CSX-MW3

PROJECT NAME: Defense PersoMel Support Center
PROJECT LOCATION: -------=p~hi:.;.la'":'de;;..:;lp~h-:'ia;.;..;:::P;.;.eM~s-':y!..;.;vaun~ia.;.;;...---.;.;;.;.,------------------

PROJECTNUMBER: 0~2~8~5-6~4~3;.....-----------------------__
DATE: 06126/96

SAMPLER(S):---"';;D';;;C~U~JP~H;"------------------------

A Total Casing and Screen Length (ft)

B Casing Internal Diameter (in.)

C Water Level Below Top of Casing (ft)

D Volume of Water In Casing (gal.)

0.0408 ( B )2 x(A - C ) =D

0.0408 ( 2 rx( 51.60-45.74 )=1.0 gal.

51.60

2

45.74

1.0

WeUJ.D.
1"
2"
3"
4"
5"
6"
8"

Vol.
GalJFl
0.04
0.17
0.38
0.66
1.04
1.50
2.60

E Volume of Water in Annulus (porosity =30 %) 4.9
[(0.0408 (8.5 r -0.17) x0.30 x( 51.60 - 45.74)=

F Borehole Volume =AnnuJur Vol. + Casing Vol. = 5.8

PARAMETER CUMULATIVE VOLUME PURGED

Gallons 0 5 10 15 -20 25 30
Time 13:40 13:50 14:25 14:45 15:40 15:50 16:05
Conductivity (mohmlcm) 1.406 1.422 1.291 1.292 1.243 1.253 1.244
Dissolved OxYgen (ppm) - - - - - - -
Eh (mV) - - - - - - -
cH (S.U.s) 6.65 6.63 6.65 6.63 6.64 6.76 6.72
Temp. (OC) 18.7 18.5 19.1 18.8 18.1 18.1 17.9
Turbidity (NTUs) >100 >100 >100 >100 >100 >100 >100
Surge Block Used After Sample X X
Petroleum Odor X X X X X X X
Petroleum Sheen X X X X X X X

l

COMMENTS:
Following D(lvelopment Water level = 45.75 ft below mp;-Bottom depth = 51.93 ft below mp



Monitoring Well Development Log
WeD No. CSX-MW.

PROJECT NAME:
PROJECT LOCATION:
PROJECT NUMBER:
DATE:
SAMPLER(S):

Defense PersoMel Support Center
Philadelphia, Pennsylvania
0285-643
06/26/96
DCUJPH

(

~

Vol.
WeDI.D. Ga1JFl

A Total Casing and Screen Length (ft.) 52.45 1" 0.04
2" 0.17

B Casing Internal Diameter (in.) 2 3" 0.38
4" 0.66

C Water Level Below Top of Casing (ft.) 45.33 5" 1.04
6" 1.50

D Volume of Water in Casing (gal) 1.2 8" 2.60

0.0408 ( B r x( A - C ) =D

0.0408 ( 2 r x ( 52.45 - 45.33 ) =1.2 gal.

E Volume of Water in Annulus (porosity =30 %) 5.9
[(0.0408 ( 8.5 r -0.17) x 0.30 x ( 52.45 - 45.33 )=

F Borehole Volume =Annulur Vol + Casing Vol. = 7.1. .

PARAMETER CUMULATIVE VOLUME PURGED

Gallons 0 5 10 15 20 25 30

Time 16:40 16:50 17:20 17:35 18:10' 18:25 18:33

ConductivitY (mohmlcm) 1.068 1.268 1.277 1.283 1.263 1.301 1.298

Dissolved Qxyqen (ppm) - - - - - - -
Eh (mV) - - - - - - -
pH (S.U.s) 6.87 6.72 6.75 6.72 6.76 6.70 6.66

Temp. (OC) 19.2 18.8 19.0 18.7 18.4 18.2 18.1

Turbidity (NTUs) >100 >100 >100 >100 >100 >100 >100

Surge Block Used After Sample X X

Petroleum Odor X X X X X X X -
Petroleum Sheen X X X X X X X

COMMENTS:
Following Development Water level =45.4 ft below mp; Bottom depth =52.6 ft below mp

I
\
"'"'----

Flammable vapors (100% LEL) at top of riser prior to, during, and subsequent to development
PID reading at top of PVC - 30-40 ppm; probe satuarted



PROJECT NAME:
PROJECT LOCATION:
PROJECT NUMBER:
DATE:
SAMPLER(S):

Monitoring Well Development Log

Defense Personnel Support Center
Philadelphia, Pennsylvania
0285-643
06127/96
DCUJPH

WeD No. CSX-MW5

Vol.
WeUI.D. GalJFl

A Total Casing and Screen Length (ft.) 52.95 1" 0.04
'Z' 0.17

B Casing Internal Diameter (in.) 2 3" 0.38
4" 0.66

C Water Level Below Top of Casing (ft.) 44.87 5" 1.04
6" 1.50

o Volume of Water in Casing (gal.) 1.3 8N 2.60

0.0408 ( B )2 x(A· C ) =D

0.0408 ( 2 )2 x( 5295·44.87 ) =1.3 gal.

E Volume otWater in Annulus (porosity =30 %) 6.7
[(0.0408 ( 8.5 )2·0.17) x0.30 x( 52.95 - 44.87 )=

F Borehole Volume =Annulur Vol. + Casing Vol. = 8.1

PARAMETER CUMULATIVE VOLUME PURGED

Gallons 0 5 10 15 20 25 30

Time 09:05 09:15 09:50 10:05 11:00 11:15 11:25

Conducmmv(mohrnlcm) 1.206 1.224 1.157 1.234 1.251 1.265 1.269
Dissolved Oxygen (ppm) - . - - . . .
Eh (mY) . . - . . . .
pH (S.U.s) 7.08 7.11 7.08 7.16 7.02 6.96 7.05
Temp. (OC) 18.4 16.9 16.9 17.8 18.2 18.2 17.8

Turbiditv (NTUs) >100 >100 >100 >100 >100 >100 >100

Surge Block Used After Sample X X
Petroleum Odor X X X X X X X
Petroleum Sheen X X X X X X X

COMMENTS:

Following Development Water level =46.8 ft below mp; Bottom depth =53.5 ft below mp
Petroleum sheen on purge water diminished during development process
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Monitoring Well Development Log
Well No. CSX-MW6

PROJECT NAME: Defense PersoMel Support Center
PROJECT LOCATlON:----p~h~i1a.;;.;d~e-:;.lp-i-hIF·a~!P~e.;;.n;.;;;.ns;.,;y;:.;;lv..an~ia;;..;;..;;;..;;,,;,,;;;.;;.;..------------------

PROJECTNUMBER: -=0~28='5=_:'-6~43~-----------------------
DATE: 06126/96

SAMPLER(S):----=D~C~U~JP~H~-----------------------

Vol.
WeII.D. GalJFl

A Total Casing and Screen Length (ft.) 51.50 1" 0.04
2" 0.17

B Casing Internal Diameter (in.) 2 3" 0.38
4" 0.66

C Water Level Below Top of Casing (ft.) 44.31 5" 1.04
6" 1.50

o Volume of Water in Casing (gal.) 1.2 8" 2.60

0.0408 ( B )2 x ( A - C ) =D

0.0408 { 2 )2 x ( 51.5 - 44.31 ) = 1.2 gal.

E Volume otWater in Annulus (porosity =30 %) 6.0
[{0.0408 ( 8.5 )2 - 0.17) x 0.30 x ( 51.5 - 44.31 )=

F Borehole Volume = Annulur Vol. + Casing Vol. = 7.2

PARAMETER CUMULATNEVOLUMEPURGED
Gallons 0 5 10 15 20 25 30
Time 09:11 09:28 10:00 10:20 11:20 11:35 11:48
Conducmmv(mohmlcm) 1.344 1.310 1.317 1.312 1.353 1.328 1.335
Dissolved Oxvoen (ppm) - - - - - - -
Eh(mV) - - - - - - -
pH (S.U.s) 7.24 7.27 7.31 7.23 7.33 7.23 7.27
Temp. (OC) 18.0 18.2 19.5 17.3 20.8 17.9 18.2
Turbidity (NTUs) >100 >100 >100 >100 >100 >100 >100
Surge Block Used After Sample X X
Petroleum Odor X X X X X X X
Petroleum Sheen X X X X X X X

l

COMMENTS:
Following Development Water level =44.42 ft below mp: Bottom depth =51.5 ft below mp
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Monitoring Well Development Log

WeD No. DPSSP-MWS·1

PROJECT NAME: Defense Personnel Support Center
PROJECT LOCATION: ---.....:p;:h=:;:ila:.:.d:::.e::-lp~hi.::.:a,::p:;.:.e=.:M.::.:s~yl;.=val:.ln=::ia;;.:.,;;=:.::.:..------------------

PROJECT NUMBER: -:0~2;.;;85;;;,-6.;:;,4~3~------------------------
DATE: 08129/96

SAMPLER(S):----=D:==C::=.::U~JP:::::H-;------------------------

Vol.
WeUI.D. GalJFl

A Total Casing and Screen Length (ft) 29.70 1- 0.04
'Z' 0.17

B Casing Internal Diameter (in.) 2 3- 0.38
4- 0.66

C Water Level Below Top of Casing (ft) 22.08 5- 1.04
e- 1.50

D Volume of Water in Casing (gal.) 1.2 8" 2.60

0.0408 ( B 'f X ( A• C ) =D

0.0408 ( 2 'f X ( 29.70·22.08 ) =1.2 gal.

E Volume of Water in Annulus (porosity =30 %) 5.6
[(0.0408 ( 8 'f. 0.17) X 0.30 x· ( 29.70·22.08 )=

F Borehole Volume =Annulur Vol. + Casing Vol. = 6.8

PARAMETER CUMULATWEVOLUMEPURGED
Gallons 0 5 10 15 20 25 30 35 40 45 50
Time 09:40 09:43 09:47 10:35 10:40 10:55 10:57 11:50 11:52 11:57 12:00
ConductivitY (mohm/cm) 0.663 0.625 0.665 0.671 0.673 0.675 0.674 0.718 0.705 0.702 0.685
Dissolved Oxvaen (ppm) . . . - . . - . . - .
Eh (mY) - - - - - - - - - - -
pH (S.U.s) 6.30 6.28 6.27 6.21 6.19 6.20 6.2 6.24 6.18 6.17 6.21
Temp. (OF) 68 65 66 67 66 66 66 70 67 67 67
Turbiditv (NTUs) >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
Surae Block Used After Sample X X X
Petroleum Odor X X X X X X X X X X X
Petroleum Sheen X X X X X X X X X X X

COMMENTS:
Following Development Water level =22.14 ft below mp; Bottom depth =29.94 ft below mp
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Monitoring Well Development Log

Well No. DPSSP-MWS·2

PROJECT NAME: Defense PersoMel Support Center
PROJECT LOCATlON:----p~h;.,;.iIa;;.;,d~e~lp-:-:hi,;,;a.~p~e.;;.;M,;,;sy!van~~ia..;..;...,;.........;.;.;...------------------

PROJECTNUMBER: -:0:.::2~85==_-6=4~3------------------------
DATE: 08128/96

SAMPLER(S):----=D~C~U;;;JP::::H:.:-------------------------

Vol.
WeUI.D. GaUFl

A Total Casing and Screen Length (ft) 25.40 1" 0.04
2" 0.17

B Casing Internal Diameter (in.) 2 3" 0.38
4" 0.66

C Water Level Below Top of Casing (ft) 17.61 5" 1.04
6" 1.50

D Volume of Water in Casing (gal.) 1.3 8" 2.60

0.0408 ( Br X ( A• C ) =D

0.0408 ( 2 r X ( 25.40·17.61 ) =1.3 gal.

E Volume of Water in Annulus (porosity =30 %) 5.7
[(0.0408 ( 8 r-0.17) x0.30 x( 25.40 -17.61 )=

F Borehole Volume =Annulur Vol. + Casing Vol. = 7.0

PARAMETER CUMULATIVE VOLUME PURGED

Gallons 0 5 10 15 -20 25 30 35 40 45 50
Time 10:10 10:20 10:35 11:00 11:05 13:00 13:05 13:20 13:22 13:55 14:05
Conductivity (mohm/cm) 0.942 0.906 0.891 0.866 0.873 0.900 0.870 0.856 0.869 0.920 0.890
Disso~edOxvoen(ppm) . . . - - - - - - - -
Eh (mV) . - - - - - - - . - .
IpH (S.U.s) 6.65 6.69 6.38 6.70 6.60 6.53 6.5 6.6 6.48 6.49 6.48
Temp. (OF) 68 68. 68 66 66 68 66 65 66 69 68
Turbidity (NTUs) >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
Suroe Block Used After Sample X X X
Petroleum Odor X X X X X X X X X X X
Petroleum Sheen X X X X X X X X X X X

COMMENTS:
Following Development Water level =17.62 ft below mp;-Bottom depth =27.4 ft below mp



Monitoring Well Development Log
Well No. DPSSP-MWS-3

PROJECT NAME: Defense Personnel Support Center
PROJECT LOCATION: ---~P::::h;;;i1";';ad';-;e-:-le'i-hi~a;';;.P~e-n;';;'ns;";yJ~vaJ;Jn~ia~~=-------------------

PROJECT NUMBER: -:0;.:::2-:85:::--6:=-4:=3 _

DATE: 08128/96
SAMPLER(S):----;:D~C:f'U~JP~H";------------------------

Vol.
WeUI.D. GalJFl

A Total Casing and Screen Length (ft.) 20.70 1" 0.04
Z' 0.17

B Casing Internal Diameter (in.) 2 3" 0.38
4" 0.66

C Water Level Below Top of Casing (ft.) 13.08 5" 1.04
6" 1.50

D Volume of Water in Casing (gal.) 1.2 6" 2.eO

0.0408 ( Br X( A· C ) =D

0.0408 ( 2 r x ( 20.70 -13.08 ) =1.2 gal.

E Volume of Water in Annulus (porosity =30 %) 5.6
[(0.0408 ( 8 r -0.17) x0.30 x( 20.70 - 13.08 )=

F Borehole Volume =Annulur Vol. + Casing Vol. = 6.8

PARAMETER CUMULATIVE VOLUME PURGED
Gallons 0 5 10 15 20 25 30 35 40 45 50
Time 14:40 14:45 14:50 15:45 15:50 16:00 16:05 16:40 16:43 16:46 16:50
ConductivitY (mohm/cm) 0.833 0.740 0.746 0.739 0.754 0.710 0.753 0.736 0.707 0.704 0.710
Dissolved Oxygen (ppm) . - - - - - - . . . .
Eh (mY) - . - - . - . . . . -
pH (S.U.s) 6.44 6.47 6.52 6.53 6.42 6.45 6.36 6.47 6.41 6.46 6.48
Temp. (OF) 74 70 66 66 66 65 65 68 66 66 66
Turbidity (NTUs) >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
Suroe Block Used After Sample X X X
Petroleum Odor X X X X X X X X X X X
Petroleum Sheen X X X X X X X X X X X

COMMENTS:
Following Development Water level = 13.35 ft below mp; Bottom depth =21.57 ft below mp
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Monitoring Well Development Log
Well No. DPSSP-MWS-4

PROJECT NAME: Defense PersoMel Support Center
PROJECT LOCATION: ----p:;h=::il.::ad.;::e:;.lp-:-hi~·a:.:::.P==e'::;n::;nsytv:"::=:l::an~ia:':':";==-------------------

PROJECT NUMBER: O;:;2==8~5-6~43~'="'""------------------------
DATE: 8128-29/1996

SAMPLER(S):----=D~C~U~JP:::::H-:=.;;....----------------------

Vol.
WeUI.D. GalJFl

A Total Casing and Screen Length (ft) 23.00 1" 0.04
2" 0.17

B Casing Internal Diameter (in.) 2 3" 0.38
4" 0.66

C Water Level Below Top of Casing (ft) 14.60 5" 1.04
6" 1.50

D Volume otWater in Casing (gal.) 1.4 8" 2.60

0.0408 ( B )2 x(A· C ) =D

0.0408 ( 2 )2 x ( 23.00· 14.60 ) =1.4 gal.

E Volume otWater in Annulus (porosity =30 %) 6.2
[(0.0408 ( 8 )2. 0.17) x0.30 x( 23.00· 14.60 )=

F Borehole Volume =AnnuIur VoL + Casing Vol. = 7.5

PARAMETER CUMULATIVE VOLUME PURGED
8/29/96

Gallons 0 5 10 15 20 25 30 35 40 45 50
Time 17:20 17:25 17:30 17:45 17:50 7:55 8:00 8:15 8:20 9:10 9:15
ConductivitY (mohmlcm) 0.930 0.815 0.740 0.753 0.720 0.792 0.761 0.717 0.675 0.700 0.740
Dissolved Oxygen (ppm) . - . . - - . . - . .
Eh (mY) . . . - - . . . . . .
!pH (S.U.s) 6.20 6.24 6.31 6.27 6.31 6.21 6.23 6.22 6.24 6.22 6.21
Temp. (OF) 69 68 67 68 66 68 68 67 66 66 67
Turbiditv (NTUs) >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
SurQe Block Used After Sample X X X
Petroleum Odor X X X X X X X X X X X
Petroleum Sheen X X X X X X X X X X X

COMMENTS:
Following Development Water level =15.13 ft below mp; Bottom depth =24.50 ft below mp

F~J~WEIl1.0QS'DIlVNWS4.XLS
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Monitoring Well Development Log
WeD No. DPSSP-MWS-6

PROJECT NAME: Defense PersoMel Support Center
PROJECT LOCATION: ---~P=:h;;:;il~ad-::=e~lp-:-hIF'a~,P~e';;';n;';;;;nsyl~va;l;,ln~ia;';';";=';;;;';"------------------

PROJECT NUMBER: -:0:::2~85=:_:-8==_4==:3:_-----------------------
DATE: 8/29/1996

SAMPLER(S):----=D:-:C~U~JP==H'":'------------------------

A Total Casing and Screen Length (ft)

B Casing Internal Diameter (in.)

C Water Level Below Top of Casing (ft)

D Volume of Water in Casing (gal.)

0.0408 ( B )2 x(A· C ) =D

0.0408 ( 2 )2 x ( 26.80 -11.74 ) =1.4 gal.

Vol.
WeUI.D. GalJFt

26.80 1- 0.04
2" 0.17

2 3- 0.38
4- 0.66

11.74 5- 1.04
S- 1.50

2.5 8- 2.60

E Volume of Water in Annulus (porosity =30 %) 9.5
[(0.0408 ( 8 )2·0.17) x0.30 x( 13 )=

F Borehole Volume =AMuiur Vol. + Casing Vol. = 12.0

PARAMETER CUMULATIVE VOLUME PURGED

Gallons 0 5 10 20 25 35 45 50 55 60
Time 13:25 13:27 13:30 13:45 14:10 14:30 15:00 15:15 15:20 15:25
Conductivity (mohmlcm) 0.692 0.632 0.604 0.612 0.609 0.609 0.610 0.610 0.602 0.595
Dissolved OxvQen (ppm) . . . - . . . . . .
Eh (mY) - . . . - . . . . -
IpH (S.U.s) 6.67 6.63 6.62 6.60 6.70 6.68 6.71 6.73 6.7 6.69
Temp. (OF) 70 66 65 68 66 67 66 66 66 65
TurbiditY (NTUs) >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
SurQe Block Used After Sample X X X
Petroleum Odor X X X X X X X X X X
Petroleum Sheen X X X X X X X X X X

COMMENTS:
Following Development Water level =12.27 ft below mp; Bottom depth =27.72 ft below mp



AppendixD
Graphs ofPID Measurements Versus Depth
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AppendixE
Graphs ofNAPL BaildownlRecovery Test Data
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NAPL Saildown Test at MW-2
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW·3
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW-4
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW·5
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW·6
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW-7
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW·9
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW·11
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW-11
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW-12
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW-14
DPSC, Philadelphia, PA
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NAPL Saildown Test at MW-15
DPSC, Philadelphia, PA
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PERTAINING TO:
20TH STREET AND OREGON AVENUE
PHILADELPHIA, PA 19101

REPORT NUMBER:
120743A

PREPARED ON:
10/30/1996

ON BEHALF OF:
Malcolm Pirnie, Inc.
104 Corporate Park Dr.
Box 751
White Plains, NY 10602

If you have any questions or· comments regarding this report,
please contact ERIIS Customer Service at 1·800·989·0403,

locally at 703-834-0600, or fax us at 703-834-0606.
Thank you for your order.

Copyright (c) 1996 by Environmental Risk Information & Imaging Services (ERIIS).
All rights reserved. No part of this publication may be reproduced, transmitted, transcribed, stored in a
retrieval system, or translated into any language in any form or by any means, electronic, mechanical,
magnetic, optical, manual, or otherwise without prior written permission of ERIIS, 505 Huntmar Park Dr,
Ste 200, Herndon, VA 22070.



ERIIS DISCLAIMER

The information contained in this report has been obtained from publicly available sources and other
secondary sources of information produced by entities other than Environmental Risk Information &
Imaging Services (ERIIS). Although great care has been taken by ERIIS in compiling and checking the
information contained in this report to insure that it is current and accurate, ERIIS disclaims any and
all liability for any errors, omissions, or inaccuracies in such information and data, whether attributable
to inadvertence or otherwise, and for any consequences arising therefrom. The data provided
hereunder neither purports to be nor constitutes legal or medical advice. It is further understood that
ERIIS MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, INCLUDING, BUT NOT
LIMITED TO, THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OF MERCHANTABILITY,
NOR ANY SUCH REPRESENTATIONS OR WARRANTIES TO BE IMPLIED WITH RESPECT TO THE DATA
FURNISHED, AND ERr IS ASSUMES NO RESPONSIBILITY WITH RESPECT TO CUSTOMER'S, ITS
EMPLOYEES', CLIENTS', OR CUSTOMERS' USE THEREOF. ERIIS SHALL NOT BE LIABLE FOR ANY
SPECIAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES RESULTING, IN WHOLE OR IN PART, FROM
CUSTOMER'S USE OF THE DATA. Liability on the part of the Environmental Risk Information &
Imaging Services (ERIIS) is limited to the monetary value paid for this report. The report is valid only
for the geographical parameters specified on the cover page of this report, and any alteration or
deviation from this description will require a new report. This report does not constitute a legal
opinion.



ERIIS REPORT OVERVIEW

The following features are available for an ERIIS report:

* Database Report
* Statistical Profile
* Database Records

* Related Maps
* Digital Custom Plotted Map
* Sanborn Fire Insurance Map(s)
* Topographical Map(s)

Statistical Profile

The statistical profile is an at-a-glance numeric summary of the databases searched for your
ERIIS Report.

Database Records

The detailed federal and state database information indicates potential and actual environmental
threats within the study radius. These records are sorted by their distance from the study site.

Digital Custom Map

The digital custom map is cross referenced with the database records. The cross-in-circle in the center
of the map represents the study site. The red circles represent distances from the study site. The
plottable sites in the report are distinguished on the map by symbols of different shape and color.

Historic Fire Insurance Maps

The ERIIS collection of historical Sanborn Fire Insurance Maps covers 14,000 cities and towns. These
maps may indicate prior use of the study site. If no maps are available for the study site, a notice to
that effect is included. This notice should serve as evidence of due diligence.

Topographical Map

USGS topographical maps show natural and man-made features as well as the shape and elevation of
the terrain. The 7.5 minute quad maps are produced at a scale of 1:24,000, or one inch represents
2,000 feet.

If you have any questions about this report,
please contact ERIIS Customer Service at 1-800-989-0403



NPL
r- " ... of Data: 05/01/1996

se Date: 05/13/1996
\ nvironmental Protection Agency
\., .. ,ce of Solid Waste and Emergency Response
703/603-8881

RCRIS TS
Date 01 Data: 05/10/1996
Release Date: 06/10/1996
US Environmental Protection Agency
Office of Solid Waste and Emergency Response
202/260-4610

CERCLIS
Date of Data: 05/01/1996
Release Date: 05/13/1996
US Environmental Protection Agency
Office of Solid Waste and Emergency Response
703/603-8730

NFRAP
Date of Data: 05/01/1996
Release Date: 05/13/1996
.. " Environmental Protection Agency

~;e of Solid Waste and Emergency Response
;603-8881

"-----

RCRrs LG
Date 01 Data: 05/10/1996
Release Date: 06/10/1996
US Environmental Protection Agency
Office of Solid Waste and Emergency Response
202/260-4610

RCRIS SG
Date 01 Data: 05/10/1996
Release Date: 06/10/1996
US Environmental Protection Agency
Office of Solid Waste and Emergency Response
202/260-4610

ENVIRONMENTAL RISK INFORMATION & IMAGING SERVICES
DATABASE REFERENCE GUIDE

National Priorities List

The NPL Report. also known as the Superfund List, is an EPA listing of
uncontrolled or abandoned hazardous waste sites. The list is primarily
based upon a score which the site receives from the EPA's Hazardous
Ranking System. These sites are targeted for possible long-term
remedial action under the Superfund Act of 1980.

Resource Conservation and Recovery Information System - Treatment,
Storage, And Disposal Facilities

The RCRIS TS Report contains information pertaining to facilities which
either treat-; store. or dispose of EPA regulated hazaraous waste. The
following information is also included in the RCRIS TS Report:
- Information pertaining to the status of facilities tracked by the
RCRA Administrative Action Tracking System (RAATS)
• Inspections & evaluations conducted by federal and state agencies
• All reported facility violations, the environmental statute(s)
violated, and any proposed & actual penalties
- Information pertaining to corrective actions undertaken by the
facility or EPA
- A complete listing of EPA regulated hazardous wastes which are
generated or stored on-site

Comprehensive Environmental Response, Compensation. and Liability
Information System

The CERCUS Database is a comprehensive listing of known or suspected
uncontrolled or abandoned hazardous waste sites. These sites have
either been investigated, or are currently under investigation by the
U.S. EPA for the release, or threatened release of hazardous
substances. Once a site is placed in CERCUS. it may be subjected to
several levels of review and evaluation, and ultimately placed on the
National Priorities List (NPL). As of February 1995, CERCUS sites
designated "No Further Remedial Action Planned" (NFRAP) have been
removed from the CERCUS Database.

No Further Remedial Action Planned Sites

The No Further Remedial Action Planned Report (NFRAP). also known as
the CERCUS Archive, contains information pertaining to sites which
have been removed from the U.S. EPA's CERCUS Database. NFRAP sites may
be sites where, following an initial investigation, either no
contamination was found, contamination was removed quickly without need
for the site to be placed on the NPL, or the contamination was not
serious enough to require federal Superfund action or NPL
consideration.

Resource Conservation and Recovery Information System· Large Quantity
Generators

The RCRIS LG Report contains information pertaining to facilities which
either generate more than 1000kg of EPA regulated hazardous waste per
month. or meet other applicable requirements of the Resource
Conservation And Recovery Act. The following information is also
included in the RCRIS LG Report:
- Information pertaining to the status of facilities tracked by the
RCRA Administrative Action Tracking System (RAATS)
- Inspections & evaluations conducted by federal and state agencies
- All reported facility violations, the environmental statute(s)
violated, and any proposed & actual penalties
- Information pertaining to corrective actions undertaken by the
facility or EPA
- A complete listing of EPA regulated hazardous wastes which are
generated or stored on-site

Resource Conservation and Recovery Information System - Small Quantity
Generators

The RCRIS SG Report contains information pertaining to facilities which
either generate between 100kg and 1000kg of EPA regulated hazardous
waste per month, or meet other applicable requirements of the Resource
Conservation And Recovery Act. On advice of the U.S. EPA, ERIIS does
not report so-called "RCRA Protective Filers." Protective Filers,
commonly called Conditionally Exempt Small Quantity Generators
(CESQG'sl, are facilities that have completed RCRA notification
paperwork, but are not, in fact. subject to RCRA regulation. The
determination of CESQG status is made by the U.S. EPA. The following
information is also included in the RCRIS SG Report:
• Information pertaining to the status of facilities tracked by the
RCRA Administrative Action Tracking System (RAATS)
- Inspections & evaluations conducted by federal and state agencies
- All reported facility violations, the environmental statute(s)
violated, and any proposed & actual penalties



L
ERNS
Date of Data: 12/31/1995
Release Date: 03/18/1996
US Environmental Protection Agency
Office of Solid Waste and Emergency Response
202/260-2342

HWS
Date of Data: 06/06/1996
Release Date: 08/14/1996
PA Dept. of Environmental Protection
Bureau of Land Recycling & Waste Mgt.
717/783-7816

LRST
Date of Data: 06/02/1995
Release Date: 07/03/1995
PA Dept. of Environmental Resources
Bureau of Water Quality Management
717/783·7816

SWF
Date of Data: 01/03/1996
Release Date: 01/16/1996
PA Dept. of Environmental Resources
Bureau of Solid Waste Management
717/7B7-7381

RST
Date of Data: 06/10/1996
Release Date: 07/02/1996
PA Dept. of Environmental Resources
Division of Storage Tanks
717/772·5599

ENVIRONMENTAL RISK INFORMATION & IMAGING SERVICES
DATABASE REFERENCE GUIDE

• Information pertaining to corrective actions undertaken by the
facility or EPA
• A complete listing of EPA regulated hazardous wastes which are
generated or stored on-site

Emergency Response Notification System - 1995

ERNS is a national computer database system that is used to store
information concerning the sudden and/or accidental release of
hazardous substances. including petroleum, into the environment. The
ERNS Reporting System contains preliminary information on specific
releases. including the spill location, the substance released. and the
responsible party. Please note that the information in the ERNS Report
pertains only to those releases that occured between January 1, 1995
and December 31,1995.

Pennsylvania Priority List of Hazardous Sites

The Pennsylvania Priority List of Hazardous Sites is a full-text
description of facilities that are deemed potentially hazardous to the
public health and welfare by the Pennsylvania Department of
Environmental Resources.

Pennsylvania List of Confirmed Releases

The Pennsylvania List Of Confirmed Releases contains information
pertaining to reported leaking underground storage tanks. spills. and
tank overfills located within the Commonwealth of Pennsylvania.

Pennsylvania Landfills List

The Pennsylvania Landfills List consists of six different types of
solid waste facilities:

-Permitted Construction/Demolition Landfills
06/01/93

-Permitted Residual Waste Landfills
OS/23/95

-Operating Municipal Waste Landfills
05/23/95

-Facilities Approved For The Disposal Of
Asbestos Containing Waste

11/13192
-Facilities Approved For The Disposal Of

Virgin Fuel Contaminated Soils
11116/92

-Municipal Sur. App./Agriculture Utilization
06/20/95

Pennsylvania Underground Storage Tank Report

The Pennsylvania Underground Storage Tank Report is a comprehensive
listing of all registered underground storage tanks located within the
Commonwealtfl of Pennsylvania.



ERIIS ASTM STATISTICAL PROFILE
State: PA

ERIIS Report #120743A Oct 28,1996

Site: Latitude: 39.915863
20TH STREET AND OREGON AVENUE Longitude: -75.185708
PHILADELPHIA, PA 19101

Database Radius (Mil Property Area** Property-1/4 1/4-1/2 1/2-1 ~ TOTAL

NPL 0 0 0 0

RCRIS TS 0 0

CERCUS .5 0 0 0

NFRAP .5 0

RCRIS LG .25 0 0

RCRIS_SG .25 0 0

ERNS .05 0 0

HWS 0 0 0 0

LRST .5 4 5 9

SWF .5 0 0 0

RST .25 6 6

12 5 0 0 17

'--

Radon Zone Level: 3

Zone 3 has a predicted average indoor screening level < 2 pCi/L

A Radon Zone should not be used to determine if individual homes need to be tested for radon.
The EPA's Office of Radiation and Indoor Air (202/233-9320) recommends that all homes be tested for radon,
regardless of geographic location or the zone designation in which the property is located.

. property is defined as a .02 mile buffer around the site's latitude and longitude.

'-1"\ blank radius count indicates that the database was not searched by this radius per client instructions.

NR in a radius count indicates that the database cannot be reported by this search criteria due to insufficient
and/or inaccurate addresses reported by a federal/state agency.



ERIIS SUMMARY OF PLOTTABLE SITES

ERIIS Report #120743A Oct 28, 1996

DISTANCE DIRECTION
ERIIS 10. FACILITY/ADDRESS DATABASE FROM SITE FROM SITE MAP 10

\ 0- 1/4 Miles
4<.vJ4006276 SEARS ROEBUCK & CO LRST 0.140Mi NORTHEAST 6276

2201 W OREGON AVE
PHILADELPHIA, PA 19145-4191
COUNTY: PHILADELPHIA

42010018031 LOCATION 957 RST 0.142Mi NORTHEAST B031
2201 W OREGON AVE
PHILADELPHIA. PA 19145-4111
COUNTY: PHILADELPHIA

42010017851 GETTY 67261 RST 0.172 Mi NORTHEAST 7B51
2101 W OREGON AVE
PHILADELPHIA, PA 19145-4110
COUNTY: PHILADELPHIA

42010017554 SOUTH GARAGE RST 0.205 Mi NORTHEAST 7554
S 20TH ST AT JOHNSTON ST
PHILADELPHIA, PA 19145
COUNTY: PHILADELPHIA

42039000008 DEFENSE PERSONNEL SUPPORT NFRAP 0.208 Mi NORTHEAST 8
2800 S 20TH ST
PHILADELPHIA, PA 19145-5001
COUNTY: PHILADELPHIA

42013000233 DEFENSE PERSONNEL SUPPORT CENTER RCRIS TS 0.208 Mi NORTHEAST 233
2800 S 20TH ST
PHILADELPHIA, PA 19145·5001
COUNTY: PHILADELPHIA

42034005872 DEFENSE PERSONNEL SUP CTR (SS) LRST 0.220 Mi NORTHEAST 5872
2BOO S 20TH ST
PHILADELPHIA. PA 19145·5099
COUNTY: PHILADELPHIA

42034005873 DEFENSE PERSONNEL SUP CTR-DEWITT ST LRST 0.220 Mi NORTHEAST 5873
2800 S 20TH ST
PHILADELPHIA, PA 19145-5001
COUNTY: PHILADELPHIA

42034005874 DEFENSE PERSONNEL SUP CTR·OREGON LRST 0.220 Mi NORTHEAST 5874
2800 S 20TH ST
PHILADELPHIA, PA 19145·5099
COUNTY: PHILADELPHIA

'.,....I.l10017804 DEFENSE PERSONNEL SUPPORT CENTER RST 0.220 Mi NORTHEAST 7804
2800 S 20TH ST
PHILADELPHIA, PA 19145-5099
COUNTY: PHILADELPHIA

42010018448 PASSYUNK HOMES RST 0.242 Mi SOUTHWEST 8448
3111 S 23RD ST
PHILADELPHIA, PA 19145-5605
COUNTY: PHILADELPHIA

42010018306 GEORGE YOUNG CO RST 0.248 Mi NORTHEAST 8306
S 20TH ST AT W OREGON AVE
PHILADELPHIA, PA 19145
COUNTY: PHILADELPHIA

1/4 • 1/2 Miles
42034005780 BEVERLEA ENTERPRISES INC LRST 0.402 Mi SOUTHWEST 5780

2149 PENROSE AVE
PHILADELPHIA, PA 19145-5618
COUNTY: PHILADELPHIA

42034005816 CHECK CASH LRST 0.402 Mi SOUTHWEST 5816
2149 PENROSE AVE
PHILADELPHIA, PA 19145-5618
COUNTY: PHILADELPHIA

42034006216 PHILADELPHIA SD - POE 2321 LRST 0.416 Mi NORTHEAST 6216
22ND & RITTNER ST
PHILADELPHIA, PA
COUNTY: PHILADELPHIA

42034006032 LAIDLAW TRANSIT-RYDER LEASED PROP LRST 0.480 Mi SOUTHWEST 6032
3400 S 26TH ST
PHILADELPHIA, PA 19145·5203
COUNTY: PHILADELPHIA

42034006262 RYDER TRUCK RENTAL LEASED PROPERTY LRST 0.480 Mi SOUTHWEST 6262
3400 S 26TH ST
PHILADELPHIA, PA 19145-5203
COUNTY: PHILADELPHIA



c
ERIIS Report #120743A

ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM

RCRIS_TS - PLOTTABLE SITES - PAGE 1
Oct 28.1996

ERIIS 10
EPA 10 FACILITY ADDRESS

RAATS ISSUE DATE
RAATS ACTION/STATUS
RAATS PENALTIES

DISTANCE
FROM SITE

DIRECTION
FROM SITE MAP ID

42013000233
PA0971590005

DEFENSE PERSONNEL SUPPORT CENTER
COUNTY: PHILADELPHIA

2800 S 20TH ST
PHILADELPHIA, PA 19145-5001

09/28/90 0.208 MILES NORTHEAST
ACTION CODE: NOTICE OF NON-COMPLIANCE STATUS: FEDERAL FACILITY
PROPOSED: $ 0.00 FINAL: $0.00

233

FACILITY VIOLATIONS

DATE DETERMINED: DATE RESOLVED:
.......--------_..... ..----------._--_....

1. 05/30/95 02/12/96
2. 10/05/92 01/15/93
3. 09/11/89 09/30/91
4. 09/11/89 09/30/91
5. 09/11/89 09/30/91

,j

EVALUATION DATE: EVALUATION AGENCY:
-----_......._------- ---------.-----------

1. 09/11/89 EPA PERSONNEL

:
2. 12/14/89 EPA PERSONNEL

3. 10/05/92 STATE

4. 05/30/95 STATE

AREA OF VIOLATION:

GENERATOR-ALL REQUIREMENTS
GENERATOR-ALL REQUIREMENTS
TSD-LAND 8AN REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS
TSD-OTHER REQUIREMENTS

FACILITY EVALUATIONS

TYPE OF EVALUATION:

COMPLIANCE EVALUATION INSPECTION

COMPLIANCE EVALUATION INSPECTION

COMPLIANCE EVALUATION INSPECTION

COMPLIANCE EVALUATION INSPECTION

AREA(S) OF EVALUATION:

TSD-LAND BAN REQUIREMENTS
TSD-OTHER REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS
TSD-LAND BAN REQUIREMENTS
TSD-OTHER REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS
GENERATOR-ALL REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS
GENERATOR-ALL REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS

FACILITY ENFORCEMENTS

SOURCE OF INFO:

SITE EVENT:

HAZARDOUS WASTES

CORRECTIVE ACTIONS

PENALTY(S):TYPE OF ACTION:

NOTICE OF NON-COMPLIANCE, INITIAL FORMAL ADMINISTRATIVE ACTION
FEDERAL FACILITY COMPLIANCE AGREEMENT. FINAL FORMAL ADMINISTRATIVE
ACTION
WRITTEN. INFORMAL ADMINISTRATIVE ACTION
WRITTEN. INFORMAL ADMINISTRATIVE ACTION

CA PRIORITIZATION--FACILITY ASSIGNED A LOW CORRECTIVE ACTION PRIORITY
REFERRED TO A NON-RCRA FEDERAL AUTHORITY--FACILITY REFERRED TO CERCLA

NOTIFICATION
NOTIFICATION
NOTIFICATION

ENFORCEMENT DATE: ENFORCEMENT AGENCY:

";i
.-._----------------- ----.----------------

1. 09/28/1990 EPA
2. 12/31/1990 EPA

3. 11/12/1992 STATE
4. 05/31/1995 STATE

EVENT ACTUAL DATE:
.....-...--.---------

1. OS/28/93
2. 09/30/93

WASTE CODE: AMOUNT OF WASTE:
-------.--_.-.------- ---------------------

1. P090 .00000
2. P120 .00000
3. P122 .00000

... _.. _- ..... _.._.............. ..__._-_.__ ._.._. __.._--------------_._.._----.
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ERIIS ENVIRONMENTAL DAT{\ REPORT

RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM
RCRIS_TS - PLOTTABLE SITES· PAGE 2

Oct 28. 1996

ERIIS ID
EPA 10 FACILITY ADDRESS

RAATS ISSUE DATE
RAATS ACTION/STATUS
RAATS PENALTIES

DISTANCE
FROM SITE

DIRECTION
FROM SITE MAP 10

WASTE CODE: AMOUNT OF WASTE: SOURCE OF INFO:
~.-------_.....--_.-- ----.._--.----------- -----_..._--.--------

4. U002 .00000 NOTIFICATION
5. U003 .00000 NOTIFICATION
6. U006 .00000 NOTIFICATION
7. U013 .00000 NOTIFICATION
8. U031 .00000 NOTIFICATION
9. U036 .00000 NOTIFICATION
10. U044 .00000 NOTIFICATION
11. U056 .00000 NOTIFICATION
12. U057 .00000 NOTIFICATION
13. U076 .00000 NOTIFICATION
14. U122 .00000 NOTIFICATION
15. U123 .00000 NOTIFICATION
16. U140 .00000 NOTIFICATION
17. U154 .00000 NOTIFICATION
18. U159 .00000 NOTIFICATION
19. U188 .00000 NOTIFICATION
20. U209 .00000 NOTIFICATION
21. U210 .00000 NOTIFICATION
22. U220 .00000 NOTIFICATION
23. U226 .00000 NOTIFICATION
24. U239 .00000 NOTIFICATION
25. U002 179.82400 POUNDS PART A
26. U003 9.97800 POUNDS PART A
27. U006 9.97800 POUNDS PART A
28. U031 9.97800 POUNDS PART A
29. U044 1548.63400 POUNDS PART A
30. U056 9.97800 POUNDS PART A
31. U057 9.97800 POUNDS PART A
32. U076 9.97800 POUNDS PART A
33. U122 9.97800 POUNDS PART A
34. U140 9.97800 POUNDS PART A
35. U154 49.95600 POUNDS PART A
36. U159 79.91200 POUNDS PART A
37. U188 9.97800 POUNDS PART A
38. U209 19.97800 POUNDS PART A
39. U220 109.89000 POUNDS PART A
40. U226 154.84600 POUNDS PART A
41. U210 99.91200 POUNDS PART A
42. U239 34.95600 POUNDS PART A
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ERIIS ENVIRONMENTAL DATA REPORT
CERCUS NO FURTHER REMEDIAL ACTION PLANNED SITES

NFRAp· PLOTTABLE SITES - PAGE 1
Oct 28, 1996

ERIIS ID
EPA ID

42039000008
PA0971590005

FACILITY

DEFENSE PERSONNEL SUPPORT
COUNTY: PHILADELPHIA

SITE EVENT(S)
REMOVAL ACTION
REMOVAL ACTION
DISCOVERY
PRELIMINARY ASSESSMENT

FACILITY ADDRESS

2800 S 20TH ST
PHILADELPHIA, PA 19145·5001

COMPLETE DATE
03/01/95
04/03/95
09/19/89
02/07/92

DISTANCE
FROM SITE

0.208 MILES

DIRECTION
FROM SITE

NORTHEAST

MAP II

8
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ERIIS ENVIRONMENTAL DATA REPORT

PENNSYLVANIA UNDERGROUND STORAGE TANKS
RST - PLOTTABLE SITES· PAGE 1

ERIIS Report H120743A Oct 28. 1996

OWNER
ERIISID FACILITY OWNER ADDRESS DISTANCE DIRECTION
FACILITY ID ADDRESS TELEPHONE FROM SITE FROM SITE MAP ID

42010018031 LOCATION 957 KAHN JOINT VENTURE 0.142 MILES NORTHEAST 8031
51-31732 2201 W OREGON AVE 1516 LOCUSTST

PHILADELPHIA. PA 19145-4111 PHILADELPHIA. PA 19102
COUNTY: PHILADELPHIA (215) 735-9800

TANK ID TANK SEQUENCE CAPACITY(GAL! SUBSTANCE DATE INSTALLED
50357 001 00010000 HEATING OIL 12/0111953

42010017851 GETTY 67261 GETTY PETROLEUM CORP 0.172 MILES NORTHEAST 7851
51-23930 2101 W OREGON AVE 86 DOREMUS AVE

PHILADELPHIA. PA 19145-4110 NEWARK. NJ 07105-1099
COUNTY: PHILADELPHIA (201) 344-7860

TANK ID TANK SEQUENCE CAPACITY(GAL) SUBSTANCE DATE INSTALLED
75843 001 00006000 GASOLINE 06/0111979
75844 002 00006000 GASOLINE 06/0111979
75845 003 00006000 GASOLINE 06/01/1979

42010017554 SOUTH GARAGE SEPTA 0.205 MILES NORTHEAST 7554
51-07489 S 20TH ST AT JOHNSTON ST 1234 MARKET ST

PHILADELPHIA. PA 19145 PHILADELPHIA, PA 19107
COUNTY: PHILADELPHIA (215) 580-7911

TANK ID TANK SEQUENCE CAPACITY(GAU SUBSTANCE DATE INSTALLED
86305 001 00010000 DIESEL 01/0111979
86307 003 00005000 NEW MOTOR OIL 01/01/1979
86308 004 00006000 GASOLINE 01/0111979
86309 005 00001000 MIXTURE 01/0111979
86310 006 00000550 MIXTURE 01/01/1979
86311 007 00000285 MIXTURE 01/0111979
86312 008 00000550 MIXTURE 01/0111979
86313 009 00000550 MIXTURE 01/01/1979

42010017804 DEFENSE PERSONNEL SUPPORT CENTER DEFENSE PERSONNEL SUPPORT CTR 0.220 MILES NORTHEAST 7804
51-20699 2800 S 20TH ST DPSC XE

PHILADELPHIA, PA 19145·5099 PHILADELPHIA. PA 19101-8419
COUNTY: PHILADELPHIA (215) 737·5883

TANK ID TANK SEQUENCE CAPACITY(GAU SUBSTANCE DATE INSTALLED
131660 004A 00002000 DIESEL 07/0111994
131661 005A 00004000 GASOLINE 07/01/1994

42010018448 PASSYUNK HOMES PHILADELPHIA HOUSING DEVELOPMENT 0.242 MILES SOUTHWEST 8448
51-43174 3111 S 23RD ST 1234 MARKET ST

PHILADELPHIA, PA 19145-5605 PHILADELPHIA. PA 19107
COUNTY: PHILADELPHIA (215) 684-5820

TANK ID TANK SEQUENCE CAPACITY(GAL) SUBSTANCE DATE INSTALLED
82402 001 00000550 GASOLINE 01/01/1942

42010018306 GEORGE YOUNG CO GEORGE YOUNG CO 0.248 MILES NORTHEAST 8306
51-41929 S 20TH ST AT W OREGON AVE SW COR 20TH ST & OREGON AVE

PHILADELPHIA. PA 19145 PHILADELPHIA, PA 19145
COUNTY: PHILADELPHIA (215) 467-2200

TANK ID TANK SEQUENCE CAPACITY(GAL) SUBSTANCE DATE INSTALLED
72261 001 00001000 GASOLINE 04/0111972
72262 002 00004000 DIESEL 09/0111975
72263 003 00006000 HEATING OIL 08/01/1973
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LRST - PLOTTABLE SITES - PAGE 1
ERIIS Report #120743A

I
1
I

ERIIS ID

42034006276

42034005872

42034005873

42034005874

42034005780

42034005816

42034006216

42034006032

42034006262

FACILITY

SEARS ROEBUCK & CO
DISTANCE FROM SITE: 0.140 MILES
DIRECTION FROM SITE: NORTHEAST

DEFENSE PERSONNEL SUP CTR (SS)
DISTANCE FROM SITE: 0.220 MILES
DIRECTION FROM SITE: NORTHEAST

DEFENSE PERSONNEL SUP CTR-DEWITT ST
DISTANCE FROM SITE: 0.220 MILES
DIRECTION FROM SITE: NORTHEAST

DEFENSE PERSONNEL SUP CTR-OREGON
DISTANCE FROM SITE: 0.220 MILES
DIRECTION FROM SITE: NORTHEAST

BEVERLEA ENTERPRISES INC
DISTANCE FROM SITE: 0.402 MILES
DIRECTION FROM SITE: SOUTHWEST

CHECK CASH
DISTANCE FROM SITE: 0.402 MILES
DIRECTION FROM SITE: SOUTHWEST

PHILADELPHIA SD - POE 2321
DISTANCE FROM SITE: 0.416 MILES
DIRECTION FROM SITE: NORTHEAST

LAIDLAW TRANSIT·RYDER LEASED PROP
DISTANCE FROM SITE: 0.480 MILES
DIRECTION FROM SITE: SOUTHWEST

RYDER TRUCK RENTAL LEASED PROPERTY
DISTANCE FROM SITE: 0.480 MILES
DIRECTION FROM SITE: SOUTHWEST

ADDRESS

2201 W OREGON AVE
PHILADELPHIA, PA 19145-4191
COUNTY: PHILADELPHIA

2800 S 20TH ST
PHILADELPHIA, PA 19145-5099
COUNTY: PHILADELPHIA

2800 S 20TH ST
PHILADELPHIA, PA 19145-5001
COUNTY: PHILADELPHIA

2800 S 20TH ST
PHILADELPHIA, PA 19145-5099
COUNTY: PHILADELPHIA

2149 PENROSE AVE
PHILADELPHIA, PA 19145-5618
COUNTY: PHILADELPHIA

2149 PENROSE AVE
PHILADELPHIA, PA 19145-5618
COUNTY: PHILADELPHIA

22ND & RITTNER ST
PHILADELPHIA, PA
COUNTY: PHILADELPHIA

3400 S 26TH ST
PHILADELPHIA, PA 19145-5203
COUNTY: PHILADELPHIA

3400 S 26TH ST
PHILADELPHIA, PA 19145-5203
COUNTY: PHILADELPHIA

TYPE OF TANK

UNDERGROUND

UNDERGROUND

UNDERGROUND

UNDERGROUND

UNDERGROUND

UNDERGROUND

UNDERGROUND

UNDERGROUND

UNDERGROUND

Oct 28, 1996

SUBSTANCE(S) RELEASED MAPID

WASTE OIL 6276

LEADED GASOLINE 5872

OTHER 5873

MEDIUM DIESEL FUEL (NO 2-D) 5874

UNLEADED GASOLINE 5780

UNLEADED GASOLINE 5816

HEATING OIL (NO 2) 6216

UNLEADED GASOLINE 6032

UNLEADED GASOLINE 6262



Unplottable Sites

l The remaining report pages list additional environmental sites that have been selected based on
geographic criteria unique to your study site. They are classified as "unplottable sites" and
require further investigation to assess their potential impact on your site.

How to Evaluate Unplottable. Sites

Step 1
Streets Within the Radius: the following page is an alphabetical index of all streets that
intersect or are contained within the largest study radius (usually one mile).

Step 2
Cross-Reference: use the "Streets Within the Radius" index to cross-reference the
unplottable sites. For example, if Maple Avenue and Oak Avenue are listed in the street index,
then any unplottable sites with a Maple Avenue or Oak Avenue address should be checked for
possible impact on study site.

Questions on ERIIS' Proprietary Geocoding?

We're happy to answer any questions you might have about our data processing and
point-geocoding (assigning a latitude and longitude to each address). Just give us a call on our
toll-free number at (800) 989-0402 and let us know what state you're calling from. Our customer
service staff is available from 8 a.m. to 8 p.m. (EST).

The ASTM Standard Practice For Environmental Site Assessments

As stated in the recently published Standard Practice for Environmental Site Assessments: Phase I
Environmental Site Assessment Process (E1527) by the American Society for Testing and Materials
(ASTM):

"For large databases with numerous facility records (such as RCRA hazardous waste
generators and registered underground storage tanks), the records are not practically
reviewable unless they can be obtained from the source agency in the smaller
geographic area of ZIP code (3.3.24)."

Therefore, this Report contains information available by latitude/longitude or by ZIP code.
If your research requires environmental records for which only city or county information is
available (i.e., no valid street or ZIP code) ERIIS will include this data at no extra
charge.
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STREET NAME

ERIIS LIST OF STREETS IN THE RADIUS

Oct 2B. 1996

l
S 12th 5t
5 13th 5t
5 15th 5t
5 16th 5t
5 17th 5t
5 18st 5t
5 18th 5t
19th 5t
5 19th 5t
20th 5t
5 20th 5t
5 21 st 5t
5 22nd 5t
23rd Ter
5 23rd 5t
24th
5 24th 5t
5 25th 5t
5 26th 5t
5 27th 5t
5 28th 5t
5 29th 5t
Aylwan Dr
Aylwyn Dr
Bailey Ter
5 Bambrey 5t
5 Bancroft 5t
Barbara 5t
Bastian Ter
S Beechwood St
BiQler Ter
BOise PI
Bonsall Ter
5 Bonsall 5t
5 Bouvier 5t
Broad 5t Ramp
5 Broad 5t
Buck Lane
Bucknell Ter
5 Bucknell 5t
Burke Dr
5 Camac 5t
Cantrell 5t
5 Carlisle 5t
Cassin PI
5 Chadwick 5t
5 Clarion 5t
5 Cleveland 5t
5 Colorado 5t
Creed Ct
Croatan PI
Cronskey Ter
Croskey Ter
N Croskey 5t
5 Croskey 5t
Curt 5t
Curtin Ter
Daly Ter
Denfield PI
Dorrance 5t
N Dover 5t
Dudley 5t
Durfor 5t
Emily 5t
Ernest 5t
Etling Ter
5 Ettlng 5t
Fitzgerald 5t
Forrestal 5t
5 Garnet 5t
Geary Ter
Gladstone 5t
Halsey PI
Hartranft 5t
Hemberger Ter
5 Hemberger 5t
5 Hicks 5t
Hoffman 5t
5 Hollywood 5t
Homestead 5t
Houseman Ter
Hoyt Ter
Hulseman Ter
176 RAMP
1- 76
5 Isemin~er 5t
Jackson 5t
Jardin Ter
Johnston 5t
5 Juniper 5t
Kirwin PI
Kirwyn PI
S Lambert 5t
Lanvale PI
Leyte PI
Marston Ter
5 Marvine 5t
Mc Clellan 5t
Mc Kean 5t
5 Mc Kean 5t
Mercy 5t
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STREET NAME

Mifflin St
S Mole St
Mollbore Ter
Moore St
W Moyamensing Ave
Navy Yard Access Hwy
S Newkirk St
S Norwood St
Olympia PI
S Opal St
Oregon Ave
PacKer Ter
W Passyunk Ave
Pattison Ave
Penrose Ave
Penrose Av Ramp
Penrose Ferry Road
Pepper Ter
Pierce St
Point Breeze Ave
Pollock Ter
Porter St
W Porter St
Rambo Ter
S Ringgold St
Ritner St
Roseberry St
S Rosewood St
S Sartain St
Schley St
Schuylkill Ave
Schuylkill Exwy Ramp
Sheaff Lane
Shunk St
Sigel St
S Smedley 5t
Snyder Ave
Stocker 5t
Sydenham PI
S Sydenham St
Taney Ter
Taylor Ter
5 Taylor 5t
Tree Ter
SUber St
Vare Ave
Walter St
Watkins 5t
5 Watts St
Winton 5t
Wolf St
5 Woodstock 5t

ERIIS LIST OF STREETS IN THE RADIUS

Oct 28. 1996



ERIIS SUMMARY OF UNPLOTTABLE SITES
(Facilities sorted alphabetically within ZIP Code)

RUS Report #120743A Oct 28, 1996

ER"<:; 10. FACILITY/STREET CITY1STATE/ZIP/COUNTY DATABASE-
I
4~ J002269 60TH AND ESSINGTON AVENUE PHILADELPHIA, PA 19101 NFRAP

60TH AND ESSINGTON AVE. COUNTY: PHILADELPHIA

42039002246 BRIDGE STREET CHEMICAL SPILL PHILADELPHIA, PA 19101 NFRAP
95 SOUTHBOUND BRIDGE STREET OF COUNTY: PHILADELPHIA

42039001073 CHEVRON USA INC SRTF PHILADELPHIA, PA 19101 NFRAP
70TH ESSINGTON AVE COUNTY: PHILADELPHIA

42034005823 CHEVRON USA INC PHILADELPHIA, PA 19101-7408 LRST
PO BOX 7408 COUNTY: PHILADELPHIA

42010018620 CHEVRON USA PHILADELPHIA, PA 19101 RST
PHILADELPHIA REFINERY COUNTY: PHILADELPHIA

42008000989 PECO ENERGY CO CORPORATE HO PHILADELPHIA, PA 19101-8699 RCRIS_SG
PO BOX 8699 COUNTY: PHILADELPHIA

42039001149 RICHMOND TOWN GAS PHILADELPHIA, PA 19101 NFRAP
W DELAWARE AVE & N VERANGOST COUNTY: PHILADELPHIA

<1-2002001217 PHILADELPHIA, PA 19101 ERNS
ARAMINGO AVE IN THE FRANKFORT SECTION COUNTY: PHILADELPHIA

<1-2002001348 PHILADELPHIA, PA 19101 ERNS
ARAMINGO AVE IN THE FRANKFORD SECTION COUNTY: PHILADELPHIA

"--..
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ERIIS ENVIRONMENTAL DATA REPORT

CERCUS NO FURTHER REMEDIAL ACTION PLANNED SITES
NFRAP - UNPLOTTABLE SITES

Oct 28, 1996

,
"

ERIIS 10
EPA 10

42039001073
PAD980555312

42039001149
PAD980707038

42039002246
PAD987327152

42039002269
PAD987339710

FACILITY

CHEVRON USA INC SRTF
COUNTY: PHILADELPHIA

SITE EVENT(SI
DISCOVERY
PRELIMINARY ASSESSMENT

RICHMOND TOWN GAS
COUNTY: PHILADELPHIA

SITE EVENTIS)
DISCOVERY
PRELIMINARY ASSESSMENT

BRIDGE STREET CHEMICAL SPILL
COUNTY: PHILADELPHIA

SITE EVENT(S)
DISCOVERY
PRELIMINARY ASSESSMENT

60TH AND ESSINGTON AVENUE
COUNTY: PHILADElPHIA

SITE EVENTIS)
DISCOVERY
PRELIMINARY ASSESSMENT

FACILITY ADDRESS

70TH ESSINGTON AVE
PHILADElPHIA, PA 19101

COMPLETE DATE
09/23/88
06/13/89

W DELAWARE AVE & N VERANGOST
PHILADELPHIA, PA 19101

COMPLETE DATE
10101/82
08/28/86

95 SOUTHBOUND BRIDGE STREET OF
PHILADELPHIA, PA 19101

COMPLETE DATE
10/04/90
04/16/92

60TH AND ESSINGTON AVE.
PHILADELPHIA, PA 19101

COMPLETE DATE
05/23/91
04/16/92
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ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM

RCRIS SG • UNPLOTTABLE SITES

o
Oct 28, 1996

ERIIS 10
EPA 10

42008000989
PAD007914468

WASTE CODE:

FACILITY

PECO ENERGY CO CORPORATE HO
COUNTY: PHILADELPHIA

AMOUNT OF WASTE:

ADDRESS

PO BOX 8699
PHILADELPHIA, PA 19101-8699

HAZARDOUS WASTES

SOURCE OF INFO:

RAATS ISSUE DATE
RAATS ACTION/STATUS
RAATS PENALTIES

FACILITY NOT REPORTED IN RAATS

I

!

1.
2.
3.
4.
5.
6.
7.

0000
0001
0002
0003
FOOl
F002
U226

.00000

.00000

.00000

.00000

.00000

.00000

.00000

NOTIFICATION
NOTIFICATION
NOTIFICATION
NOTIFICATION
NOTIFICATION
NOTIFICATION
NOTIFICATION
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ERIIS Report # 120743A

ERIIS ENVIRONMENTAL DATA REPORT
EMERGENCY RESPONSE NOTIFICATION SYSTEM

ERNS - UNPLOTTABLE SITES
Oct 28. 1996

ERIIS ID
REPORT NUMBER
SOURCE AGENCY

SPILL CITY. STATE, ZIP CODE
SPILL COUNTY

DISCHARGER NAME
ORGANIZATION
ADDRESS

MEDIA AFFECTED
GRND

LAND WATER AIR WATER FACILITY
SPILL DATE
WATER WAY AFFECTED

42002001217 PHILADELPHIA, PA 19101
304937 PHILADELPHIA
NATL. RESPONSE CTR

CONSOLIDATED RAIL CORP
2001 MARKET STREET
PHILADELPHIA. PA 19101

Y N N N N 08/22/1995
SOIL

LOCATION: ARAMINGO AVE IN THE FRANKFORT SECTION
DESCRIPTION: LOCAMOTIVE FUel TANK / RUPTURED
MATERIAL SPILLED: OIL: DIESEL OTY: 1200 GAL LBS: 8400 OTY IN WATER: 0 NON
ACTION TAKEN: LEAK IS SECURED / MATERIAL IS CONTAINED / CONTRACTORS EN ROUTE

42002001348
304937
EPA REGION

PHILADELPHIA. PA 19101
PHILADELPHIA

CONSOLIDATED RAIL CORP
2001 MARKET STREET
PHILADELPHIA, PA 19101

N N y N N 08/22/1995
NONE

LOCATION: ARAMINGO AVE IN THE FRANKFORD SECTION
DESCRIPTION: LOCOMOTIVE FUEL TANK / RUPTURED
MATERIAL SPILLED: OIL: DIESEL OTY: 1200 GAL LBS: 8400 OTY IN WATER: 0 UNK
ACTION TAKEN: LEAK IS SECURED / MATERIAL IS CONTAINED / CONTRACTORS EN ROUTE
MISCELLANEOUS: PHILA POLICE RADIO STATED THAT SOMEONE FROM EPA (NAMED "CHIQUITA") HAD ALREADYCALLED REQUESTING PATCH THROUGH TO FIRE DEPT HAZMAT TO DISPATCH
A TEAM TO THE SCENE. THIS CALL OCCURRED SOMETIME JUST BEFORE I CALLED. VZ



ERIIS ENVIRONMENTAL DATA REPORT
PENNSYLVANIA CONFIRMED RELEASES

LRST • UNPLOTTABLE SITES
ERIIS Report #120743A

------ ----~---------------

c
Oct 28. 1996

',j,

ERIIS 10

42034005823

FACILITY

CHEVRON USA INC

ADDRESS

PO BOX 7408
PHILADELPHIA, PA 19101·7408
COUNTY: PHILADELPHIA

._._.__ _-_ _,.,---------,..-----

TYPE OF TANK

UNDERGROUND

SUBSTANCEIS) RELEASED

UNLEADED GASOLINE
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ERIISID
FACILITY 10

42010018620
51-44351

TANK 10
93883

FACILITY
ADDRESS

CHEVRON USA
PHILADELPHIA REFINERY
PHILADELPHIA, PA 19101
COUNTY: PHILADELPHIA

TANK SEQUENCE
001A

CAPACITY(GALI
00004000

c
ERIIS ENVIRONMENTAL DATA REPORT

PENNSYLVANIA UNDERGROUND STORAGE TANKS
RST • UNPLOTTABLE SITES

OWNER
OWNER ADDRESS
TELEPHONE

PETROLITE CORP
4TH & SAVILLE AVE
EDDYSTONE, PA 19022
(610) 876-2200

SUBSTANCE
HAZARDOUS SUBSTANCE

DATE INSTALLED
06/01/1982

---_._--_._--._.. _------ _ _----_._..

Oct 28, 1996



EPA HAZARDOUS WASTE NUMBERS -- HAZARDOUS WASTE DESCRIPTION

0001 -- A solid waste that exhibits the characteristic of ignitability, but is not listed as a hazardous
waste in Subpart O.

0002 -- A solid waste that exhibits the characteristic of corrosivity, but is not listed as a hazardous
waste in Subpart O.

0003 -- A solid waste that exhibits the characteristic of reactivity, but is not listed as a hazardous
waste in Subpart O.

\

EPA HW #
0004
D005
0006
D007
0008
D009
D01,O
DOll
0012
D013
D014
D015
D016
0017
D018
0019
D020
D021
D022
0023
D024
0025
D026
D027
D028
D029
D030
D031
D032
0033
D034
0035
D036
0037
D038
D039
D040
D041
D042
D043

CAS #
7740-38-2
7740-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4
72-20-8
58-89-9
72-43-5
8001-35-2
94-75-7
93-72-1
71-39-2
56-23-5
57-74-9
108-90-7
67-66-3
95-48-7
108-39-4
106-44-5

106-46-7
107-06-2
75-35-4
121-14-2
76-44-8
118-74-1
87-68-3
67-72-1
78-93-3
98-95-3
87-86-5
110-86-1
127-18-4
79-01-6
95-95-4
88-06-2
75-01-4

1

COMMON CHEMICAL NAME
ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIUM
SILVER
ENDRIN
LINDANE
METHOXYCHLOR
TOXAPHENE
2,4-D
2,4,5-TP(SILVEX)
BENZENE
CARBON TETRACHLORIDE
CHLORDANE
CHLOROBENZENE
CHLOROFORM
O-CRESOL
M-CRESOL
P-CRESOL
CRESOL
l,4-DICHLOROBENZENE
1,2-0ICHLOROETHANE
1,1-DICHLOROETHYLENE
2,4-DINITROTOLUENE
HEPTACHLOR (AND ITS EPOXIOE)
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROETHANE
METHYL ETHYL KETONE
NITROBENZENE
PENTACHLOROPHENOL
PYRIDINE
TETRACHLOROETHYLENE
TRICHLOROETHYLENE
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
VINYL CHLORIDE



EPA HAZARDOUS WASTE NUMBERS -- HAZARDOUS WASTE DESCRIPTION

F001 -- The following spent halogenated solvents used in degreasing: Tetrachloroethylene, trichlo­
roethylene, methylene chloride, 1,1, 1-trichloroethane, carbon tetrachloride, and chlorinated fluoro­
carbons; all spent solvent mixtures/blends used in degreasing containing, before use, a total of ten
percent or more (by volume) of one or more of the above halogenated solvents or those solvents listed
in F002, F004, and F005; and still bottoms from the recovery of these .spent solvents and spent
solvent mixtures.

F002 -- The following spent halogenated solvents: Tetrachloroethylene, methylene chloride,
trichloroethylene, 1,1, l-trichloroethane, chlorobenzene, 1,1 ,2-trichloroethane; all spent solvent
mixtures/blends containing, before use, a total of ten percent or more (by volume) of one or more of
the above halogenated solvents or those listed in F001, F004, and F005; and still bottoms from the
recovery of these spent solvents and spent solvent mixtures.

F003 -- The following spent non-halogenated solvents: Xylene, acetone, ethyl acetate, eth'y'l benzene,
ethyl ether, methyl isobutyl ketone, n-butyl alcohol, cyclohexanone, and methanol; all spent solvent
mixtures/blends containing, before use, only the above spent non-halogenated solvents; and all spent
solvent mixtures/blends containing, before use, one or more of the above non-halogenated solvents,
and, a total of ten percent or more (by volume) of one or more of those solvents listed in FOOl, F002,
F004, and F005; and still bottoms from the recovery of these spent solvents and spent solvent
mixtures.

F004 -- The following spent non-halogenated solvents: Cresols and cresylic acid, and nitrobenzene:
all spent solvent mixtures/blends containing, before use, a total of ten percent or more (by volume) of
one or more of the above non-halogentaed solvents or those solvents listed in F001, F002, and F005;
and still bottoms from the recovery of these spent solvents and spent solvent mixtures.

F005 -- The following spent non-halogenated solvents: Toluene, methyl ethyl ketone, carbon disulfide,
isobutanol, pyridine, benzene, 2-ethoxyethanol, and 2-nitropropane; all spent solvent mixtures/blends
containing, before use, a total of ten percent or more (by volume) of one or more of the above
non-halogenated solvents or those solvents listed in F001, F002, or F004; and still bottoms from the
recovery of these spent solvents and spent solvent mixtures.

F006 -- Wastewater treatment sludges from electroplating operations except from the following
processes: (1) Sulfuric acid anodizing of aluminum; (2) tin plating on carbon steel; (3) zinc plating
(segregated basis) on carbon steel; (4) aluminum or zinc-aluminum plating on carbon steel; (5)
cleaning/stripping associated with tin, zinc and aluminum plating on carbon steel; and (6) chemical
etching and milling of aluminum.

F007 -- Spent cyanide plating bath solutions from electroplating operations.

F008 -- Plating bath residues from the bottom of plating baths from electroplating operations where
cyanides are used in the process.

/ \
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EPA HAZARDOUS WASTE NUMBERS -- HAZARDOUS WASTE DESCRIPTION

F009 -- Spent stripping and cleaning bath solutions from electroplating operations where cyanides are
used in the process.

F010 -- Quenching bath residue from oil baths from metal heat treating operations where cyanides are
used in the process.

F011 -- Spent cyanide solutions from salt bath pot cleaning from metal heat treating operations.

F012 -- Quenching wastewater treatment sludges from metal heat treating operations where cyanides
are used in the process.

F019 -- Wastewater treatment sludges from the chemical conversion coating of aluminum.

F020 -- Wastes (except wastewater and spent carbon from hydrogen chloride purification) from the
production or manufacturing use (as a reactant, chemical intermediate, or component in a formulating
process) of tri- or tetrachlorophenol. or of intermediates used to produce their pesticide derivatives.
(This listing does not include wastes from the production of hexachlorophene from highly purified
2,4, 5-trichlorophenol.)

F021 -- Wastes (except wastewater and spent carbon from hydrogen chloride purification) from the
production or manufacturing use (as a reactant. chemical intermediate. or component in a formulating
process) of pentachlorophenol. or of intermediates used to produce its derivatives.

F022 -- Wastes (except wastewater and spent carbon from hydrogen chloride purification) from the
manufacturing use (as a reactant, chemical intermediate. or component in a formulating process) of
tetra-, penta-, or hexachlorobenzenes under alkaline conditions.

F023 -- Wastes (except wastewater and spent carbon from hydrogen chloride purification) from the
production of materials on equipment previously used for the production or manufacturing use (as a
reactant. chemical intermediate, or component in a formulating process) of tri- and tetrachlorophenols.
(This listing does not include wastes from equipment used only for the production or use of
hexachlorophene from highly purified 2,4,5- trichlorophenol.)

F024 -- Wastes, including but not limited to, distillation residues. heavy ends, tars, and reactor
clean-out wastes from the production of chlorinated aliphatic hydrocarbons. having carbon content
from one to five, utilizing free radical catalyzed processes. (This listing does not include light ends,
spent filters and filter aids, spent dessicants. wastewater, wastewater treatment sludges. spend
catalysts. and wastes listed in §261.32.)

F026 -- Wastes (except wastewater and spent carbon from hydrogen chloride purification) from the
production of materials on equipment previously used for the manufacturing use (as a reactant.
chemical intermediate. or component in a formulating process) of tetra-, penta-, or hexachlorobenzene
under alkaline conditions.

F027 -- Discarded unused formulations containing trio. tetra-, or pentachlorophenol or discarded unused
formulations containing compounds derived from these chlorophenols. (This listing does not include
formulations containing hexachlorophene synthesized from prepurified 2,4, 5-trichlorophenol as the sole
component,)



EPA HAZARDOUS WASTE NUMBERS -- HAZARDOUS WASTE DESCRIPTION

F028 _. Residues resulting from the incineration or thermal treatment of soil contaminated with EPA
Hazardous Waste Nos. F020, F02l, F022, F023. F026, and F027.

KOOl -- Bottom sediment sludge from the treatment of wastewaters from wood preserving processes
that use creosote and/or pentachlorophenol.

K002 _. Wastewater treatment sludge from the production of chrome yellow and orange pigments.

K003 -- Wastewater treatment sludge from the production of molybdate orange pigments.

K004 _. Wastewater treatment sludge from the production of zinc yellow pigments.

K005 -- Wastewater treatment sludge from the production of chrome green pigments.

K006 -- Wastewater treatment sludge from the production of chrome oxide greenpigments (anhydrous
and hydrated).

K007 _. Wastewater treatment sludge from the production of iron blue pigments.

K008 -- Oven residue from the production of chrome oxide green pigments.

K009 -- Distillation bottoms from the production of acetaldehyde from ethylene.

K010 -- Distillation side cuts from the production of acetaldehyde from ethylene.

KOll -- Bottom stream from the wastewater stripper in the production of acrylonitrile.

K013 -- Bottom stream from the acetonitrile column in the production of acrylonitrile.

K014 -- Bottoms from the acetonitrile purification column in the production of acrylonitrile.

K015 -- Still bottoms from the distillation of benzyl chloride.

K016 _. Heavy ends or distillation residues from the production of carbon tetrachloride.

K017 -- Heavy ends (still bottoms) from the purification column in the production of epichlorohydrin.

K018 -- Heavy ends from the fractionation colummn in ethyl chloride production.

K019 -- Heavy ends from the distillation of ethylene dichloride in ethylene dichloride production.

K020 -- Heavy ends from the distillation of vinly chloride in vinly chloride monomer production.

K02l -- Aqueous spend antimony catalyst waste from fluoromethane production.

K022 -- Distillation bottom tars from the production of phenol/acetone from cumene.

K023 -. Distillation light ends from the production of phthalic anhydride from naphthalene.

'\
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EPA HAZARDOUS WASTE NUMBERS -- HAZARDOUS WASTE DESCRIPTION

K024 -- Distillation bottoms from the production of phthalic anhydride from naphthalene.

K025 -- Distillation bottoms from the production of nitrobenxene by the nitration of benzene.

K026 -- Stripping still tails from the production of methyl ethyl pyridines.

K027 -- Centrifuge and distillation residues from toluene diisocyanate production.

K028 -- Spent catalyst from the hydrochlorinator reactor in the production of
1,1,1-trichloroethane.

K029 -- Wastes from the product steam stripper in the production of
1,1,1-trichloroethane.

K030 -- Column bottoms or heavy ends from the combined production of trichloroethtlene and
perchloroethtlene.

K031 -- By-product salts generated in the production of MSMA and cacodylic acid.

K032 -- Wastewater treatment sludge from the production of chlordane.

K033 -- Wastewater and scrub water from the chlorination of cyclopentadiene in the production of
chlordane.

,,--J K034 -- Filter solids from the filtration of hexachlorocyclopentadiene in the prodution of chlordane.

K035 -- Wastewater treatment sludges generated in the production of creosote.

K036 -- Still bottoms from toluene reclamation distillation in the production of disulfoton.

K037 -- Wastewater treatment sludges from the production of disulfoton,

K038 -- Wastewater from the washing and stripping of phorate production.

K039 -- Filter cake from the filtration of diethylphosphorodithioic acid in the productionof phorate.

K040 -- Wastewater treatment sludge from the production of phorate.

K041 -- Wastewater treatment sludge from the production of toxaphene.

K071 -- Brine purification muds from the mercury cell process in chlorine production, where separatelty
prepurified brine is not used.

K073 -- Chlorinated hydrocarbon waste from the purification step of the diaphragm cell process using
graphite anodes in chlorine production.

K083 -- Distillation bottoms from aniline production.



EPA HAZARDOUS WASTE NUMBERS -- HAZARDOUS WASTE DESCRIPTION

K085 -- Distillation or fractionation column bottoms from the production of
ch/orobenzenes.

K093 -- Distillation Ijght ends from the production of phthalic anhydride from
ortho-xylene.

K095 -- Distillation bottoms from the production of 1,1, 1-trichloroethane.

K096 -- Heavy ends from the heavy ends column from the production of
1,1,1-trichloroethane.

K097 -- Vacuum stripper discharge from the chlordane chlorinator in the production of chlordane.

K098 -- Untreated process wastewater from the production of toxaphene.

K103 -- Process residues from aniline extraction from the production of aniline.

K104 .- Combined wastewater streams generated from nitrobenzene/aniline production,

K105 -- Separated aqueous stream from the reactor product washing step in the production ofchlorobenzenes.

K106 - Wastewater treatment sludge from the mercury cell process in chlorine production.

K111 - Product washwaters from the production of dinitrotoluene via nitration of toluene.

K112 -- Reaction by-product water from the drying column in the production of toluenediamine viahydrogenation of dinitrotoluene.

K113 -- Condensed liquid light ends from the purification of toluenediamine in the production oftoluenediamine via hydrogenation of dinitrotoluene.

K114 -- Vicinals from the purification of toluenediamine in the production of toluenediamine viahydrogenation of dinitrotoluene.

K115 -- Heavy ends from the purification of toluenediamine in the production of toluenediamine viahydrogenation of dinitrotoluene.

K116 -- Organic condensate from the solvent recovery column in the production of toluenediisocyanate via phosgenation of toluenediamine.

K117 -- Wastewater from the reactor vent gas scrubber in the production of ethylene dibromide viabromination of ethene.

K118 -- Spent absorbent solids from purification of ethylene dibromide in the production of ethylenedibromide via bromination of ethene.

K136 -- Still bottoms from the purification of ethylene dibromide in the production of ethylenedibromide via bromination of ethene.

I '\
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EPA HAZARDOUS WASTE NUMBERS -- COMMON CHEMICAL NAME
,

,~
EPA HW # CAS # COMMON CHEMICAL NAME

F027 88-06-2 2,4,6-TRICHLOROPH ENOL
F027 58-90-2 2,3,4,6-TETRACHLOROPHENOL
F027 95-95-4 2,4,5-TRICHLOROPHENOL
F027 87-86-5 PENTACHLOROPHENOL
F027 93-76-5 2,4,5-TRICHLOROPHENOXYACETIC ACID
F027 93-72-1 SILVEX
P002 591-08-28 1-ACETYL-2-THIOUREA
P003 107-02-88 ACROLEIN
POOl 81-81-2 WARFARIN
P004 309-00-28 ALDRIN
P005 107-18-68 ALLYL ALCOHOL
P006 20859-73-8 ALUMINUM PHOSPHIDE
P007 2763-96-4 MUSCIMOL
P008 504-24-58 PYRIDINE,4-AMINO
POlO 7778-39-4 ARSENIC ACID
POll 1303-28-2 ARSENIC PENTOXIDE, SOLID
P012 1327-53-3 ARSENIC TRIOXIDE, SOLID
P013 542-62-18 BARIUM CYAf\IIDE, SOLID
P014 108-98-58 PHENYL MERCAPTAN
P015 7440-41-7 BERYLLIUM
P016 542-88-18 BISICHLOROMETHYLlETHER
P017 598-31-28 BROMOACETONE

I
P018 357-57-38 BRUCINE

,~ P020 88-85-7 DINOSEB
P021 592-01-88 CALCIUM CYANIDE, SOLID
P022 75-15-0 CARBON DISULFIDE
P023 107-20-08 CHLOROACETALDEHYDE
P024 106-47-88 P-CHLOROANILINE
P026 5344-82-1 l-(O-CHLOROPHENYLl THIOUREA
P027 542-76-78 3-CHLOROPROPIONITRILE
P028 100-44-78 BENZYL CHLORIDE
P029 544-92-38 CUPROUS CYANIDE
P030 57-12-5 CYANIDES (SOLUBLE SALTS AND COMPLEXES)
P031 460-19-58 CYANOGEN
P033 506-77-48 CYANOGEN CHLORIDE, INHIBITED
P034 131-89-58 4,6-DINITRO-0-CYCLOHEXYLPHENOL
P036 696-28-68 DICHLOROPHENYLARSINE
P037 60-57-1 DIELDRIN
P038 692-42-28 DIETHYLARSINE
P039 298-04-48 DISULFOTON
P040 297-97-28 THIONAZIN
P041 311-45-58 DIETHYL P-NITROPHENYL PHOSPHATE
P042 51-43-4 EPINEPHRINE
P043 55-91-4 ISOFLUROPHATE
P044 60-51-5 DIMETHOATE
P045 39196-18-4 THIOFANOX
P046 122-09-88 ALPHA, ALPHA-DIMETHYLPHENETHYLAMINE
P047 534-52-18 DINITRO-ORTHO-CRESOL

\
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EPA HAZARDOUS WASTE NUMBERS -- COMMON CHEMICAL NAME / \

EPA HW # CAS # COMMON CHEMICAL NAME

P048 51-28-5 2,4-DINITROPHENOL
P049 541-53-78 2,4-DITHIOBIURET
P050 115-29-78 ENDOSULFAN
P051 72-20-8 ENDRIN
P054 151-56-48 ETHYLENE/MINE
P056 7782-41-4 FLUORINE
P057 640-19-78 FLUORACETAMIDE
P058 62-74-8 SODIUM FLUOROACETATE
P059 76-44-8 HEPTACHLOR
P060 465-73-68 ISODRIN
P062 757-58-48 HEXAETHYL TETRAPHOSPHATE
P063 74-90-8 HYDROGEN CYANIDE, ANHYDROUS,

STABILIZED
P064 624-83-98 METHYL ISOCYANATE
P065 628-86-48 MERCURY FULMINATE
P066 16752-77-5 METHOMYL
P067 75-55-8 PROPYLENE IMINE
P068 60-34-4 METHYL HYDRAZINE
P069 75-86-5 ACETONE CYANOHYDRIN
P071 298-00-08 METHYL PARATHION
P072 86-88-4 THIOUREA, 1-NAPHTHALENYL-(ANTUI
P073 13463-39-3 NICKEL CARBONYL --

P074 557-19-78 NICKEL CYANIDE
\

P075 54-11-5 NICOTINE
P076 10102-43-9 NITRIC OXIDE
P077 100-01-68 P-NITROANILINE
P078 10102-44-0 NITROGEN DIOXIDE
P081 55-63-0 NITROGLYCERIN
P082 62-75-9 N-NITROSODIMETHYLAMINE
P084 4549-40-0 I'J-NITROSOMETHYLVINYLAMINE
P085 152-16-98 SCHRADAN
P087 20816-12-0 OSMIUM TETROXIDE
P088 145-73-38 ENDOTHAL
P089 56-38-2 PARATHION
P092 62-38-4 PHENYLMERCURIC ACETATE
P093 103-85-58 PHENYLTHIOUREA
P094 298-02-28 PHORATE
P095 75-44-5 PHOSGENE
P096 7803-51-2 PHOSPHINE
P097 52-85-7 FAMPHUR
P098 151-50-88 POTASSIUM CYANIDE
P099 506-61-68 POTASSIUM SILVER CYANIDE
P100 107-12-08 ETHYL CYANIDE
P101 107-12-08 PROPIONITRILE
P102 107-19-78 PROPARGYL ALCOHOL
P103 630-10-48 SELENOUREA
P104 506-64-98 SILVER CYANIDE
P105 26628-22-8 SODIUM AZIDE (NA(N311 i-

II





"-EPA HAZARDOUS WASTE NUMBERS -. COMMON CHEMICAL NAME ,

EPA HW # CAS # COMMON CHEMICAL NAME

U035 305-03-38 CHLORAMBUCIL
U036 57-74-9 CHLORDANE
U037 108-90-78 CHLOROBENZENE
U038 510-15-68 CHLOROBENZILATE
U039 59-50-7 4-CHLORO-M-CRESOL
U041 106-89-88 EPICHLOROHYDRIN
U042 110-75-88 2-CHLOROETHYL VINYL ETHERU043 75-01-4 VINYL CHLORIDE
U044 67-66-3 CHLOROFORM
U045 74-87-3 METHYL CHLORIDE
U046 107-30-28 CHLOROMETHYL METHYL ETHERU047 91-58-7 BETA-CHLORONAPHTHALENE
U048 95-57-8 O-CHLOROPHENOL
U049 3165-93-3 4-CHLORO-O-TOLUIDINE HYDROCHLORIDEU050 218-01-98 1,2-BENZPHENANTHRENE
U051 8021-39-4 WOOD CREOSOTE
U052 1319-77-3 CRESOL
U053 4170-30-3 CROTONALDEHYDE
U055 98-82-8 CUMENE
U056 110-82-78 CYCLOHEXANE
U057 108-94-18 CYCLOHEXANONE
U058 50-18-0 CYCLOPHOSPHAMIDE
U059 20830-81-3 DAUNOMYCIN
U060 72-54-8 1,1-DICHLORO-2,2-BIS

(P-CHLOROPHENYL)ETHANEU061 50-29-3 DICHLORODIPHENYLTRICHLOROETHANEU062 2303-16-4 DIALLATE
U063 53-70-3 DIBENZ(A,H)ANTHRACENE
U064 189-55-98 DIBENZO(A,IlPYRENE
U066 96-12-8 1,2-DIBROMO-3-CHLOROPROPANEU067 106-93-48 ETHYLENE DIBROMIDE
U068 74-95-3 METHYLEI\JE BROMIDE
U069 84-74-2 DIBUTYL PHTHALATE
U070 95-50-1 O-DICHLOROBENZENE, LIQUIDU071 541-73-18 M-DICHLOROBENZENE
U072 106-46-78 P-DICHLOROBENZENE
U073 91-94-1 3,3'-DICHLOROBENZIDINE
U074 764-41-08 1,4-DICHLORO-2-BUTENE (I,T)
U075 75-71-8 DICHLORODIFLUOROMETHANE
U076 75-34-3 1,1-DICHLOROETHANE
U077 107-06-28 ETHYLENE DICHLORIDE
U078 75-35-4 VINYLIDENE CHLORIDE
U079 156-60-58 TRANS-l,2-DICHLOROETHYLENE ,..
U080 75-09-2 DICHLOROMETHANE ~ .
U081 120-83-28 2,4-DICHLOROPHENOL
U082 87-65-0 2,6-DICHLOROPHENOL
U083 78-87-5 PROPYLENE DICHLORIDE

542-75-68 1,3-DICHLOROPHENOL /
~

\
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EPA HAZARDOUS WASTE NUMBERS -- COMMON CHEMICAL NAME

EPA HW #

U085
U086
U087
U088
U089
U090
U091
U092
U093
U094
U095
U096
U097
U099
Ul0l
Ul02
Ul03
Ul05
Ul06
Ul07
Ul08
Ul09
Ull0
Ulll
Ul12
U113
U114
U115
U116
Ul17
U1l8
Ul19
U120
U121
U122
U123
U124
U125
U126
U127
U128
U129
U130
U131
U132
U133

CAS #

1464-53-5
1615-80-1
3288-58-2
84-66-2
56-53-1
94-58-6
119-90-48
124-40-38
60-11-7
57-97-6
119-93-78
80-15-9
79-44-7
540-73-88
105-67-98
131-11-38
77-78-1
121-14-28
606-20-28
117-84-08
123-91-18
122-66-78
142-84-78
621-64-78
141-78-68
140-88-58
111-54-68
75-21-8
96-45-7
60-29-7
97-63-2
62-50-0
206-44-08
75-69-4
50-00-0
64-18-6
110-00-98
98-01-1
765-34-48
118-74-18
87-68-3
58-89-9
77-47-4
67-72-1
70-30-4
302-01-28

1.1

COMMOI\I CHEMICAL NAME

2.2-BIOXIRANE
1.2-DIETHYLHYDRAZINE
O.O-DIETHYL S-METHYL DITHIOPHOSPHATE
DIETHYL PHTHALATE
DIETHYLSTILBESTROL
DIHYDROSAFROLE
3.3·-DIMETHOXYBENZIDINE
DIMETHYLAMIl\IE. ANHYDROUS
4-DIMETHYLAMINOAZOBENZENE
7,12-DIMETHYLBENZIA)ANTHRACENE
3,3'-DIMETHYLBENZIDINE
CUMENE HYDROPEROXIDE
DIMETHYLCARBAMOYL CHLORIDE
1.2-DIMETHYLHYDRAZINE
2,4-XYLENOL
DIMETHYL PHTHALATE
DIMETHYL SULFATE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DIOCTYL PHTHALATE
l,4-DIOXANE
1.2-DIPHENYLHYDRAZINE
DIPROPYLAMINE
N·NITROSODI-N-PROPYLAMINE
ETHYL ACETATE
ETHYL ACRYLATE
ETHYLENEBISIDITHIOCARBAMIC ACID)
ETHYLENE OXIDE
ETHYLENE THIOUREA
ETHYL ETHER
ETHYL METHACRYLATE
ETHYL METHANESULFONATE
FLUORANTHENE
FLUOROTRICHLOROMETHANE
FORMALDEHYDE GAS
FORMIC ACID
FURAN
FURFURAL
GLYCIDALDEHYDE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
L1I\1DANE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPHENE
HYDRAZINE, ANHYDROUS



EPA HAZARDOUS WASTE NUMBERS -. COMMON CHEMICAL NAME / \

EPA HW # CAS # COMMON CHEMICAL NAME

U134 7664-39-3 HYDROGEN FLUORIDE SOLUTION
U134 7664-39-3 HYDROGEN FLUORIDE
U135 7783-06-4 HYDROGEN SULFIDE
U136 75-60-5 CACODYLIC ACID
U137 193-39-58 II\IDENO(l,2,3-CDIPYRENE
U138 74-88-4 METHYL IODIDE
U139 9004-66-4 IRON DEXTRAN COMPLEX
U140 78-83-1 ISOBUTYL ALCOHOL
U141 120-58-18 ISOSAFROLE
U142 143-50-08 CHLORDECOI\JE
U143 303-34-48 LASIOCARPINE
U144 301-04-28 LEAD ACETATE
U145 7446-27-7 LEAD PHOSPHATE
U146 1335-32-6 LEAD SUBACETATE
U147 108-31-68 MALEIC ANHYDRIDE
U148 123-33-18 MALEIC HYDRAZIDE
U149 109-77-38 MALONONITRILE
U150 148-82-38 MELPHALAN
U151 7439-97-6 MERCURY
U152 126-98-78 METHACRYLONITRILE
U153 74-93-1 METHYL MERCAPTAN
U154 67-56-1 METHYL ALCOHOL '\

U155 91-80-5 METHAPYRILENE
U156 79-22-1 METHYLCHLOROFORMATE
U157 56-49-5 3-METHYLCHOLANTHRENE
U158 101-14-48 4,4'-METHYLENEBIS(2-CHLOROBENZENAMINE)
U159 78-93-3 METHYL ETHYL KETONE
U160 1338-23-4 2-BUTANONE PEROXIDE
U161 108-10-18 METHYL ISOBUTYL KETONE
U162 80-62-6 METHYL METHACRYLATE, INHIBITED
U163 70-25-7 N-M ETHYL-N' -N ITRO-N-NITROSOGUANIDINE
U164 56-04-2 METHYLTHIOURACIL
U165 91-20-3 NAPHTHALENE
U166 130-15-48 1A-NAPHTHOQUINONE
U167 134-32-78 ALPHA-NAPHTHYLAMINE
U168 91-59-8 BETA-NAPHTHYLAMINE
U169 98-95-3 NITROBENZENE, LIQUID
U170 100-02-78 P-NITROPHENOL
U171 79-46-9 2-NITROPROPANE
U172 924-16-38 N-NITROSODI-N-BUTYLAMINE
U173 1116-54-7 N-NITROSODIETHANOLAMINE
U174 55-18-5 ETHANAMINE,N-ETHYL-N-NITROSO-
U176 759-73-98 N·NITROSO-N-ETHYLUREA
U177 684-93-58 N-NITROSO-N-M ETHYLUREA
U178 615-53-28 N·NITRO-N-METHYLURETHANE
U179 100-75-48 N-NITROSOPIPERIDINE
Ll180 930-55-28 N-NITROSOPYRROLI DINE
U181 99-55-8 5-NITRO-O-TOLUIDINE

r-

,.
12 i

i
!'
~"
l;

I
t



EPA HAZARDOUS WASTE NUMBERS -- COMMON CHEMICAL NAME

--) EPA HW # CAS # COMMON CHEMICAL NAME

U182 123-63-78 PARALDEHYDE
U183 608-93-58 PENTACHLOROBENZENE
U184 76-01-7 PENTACHLOROETHANE
U185 82-68-8 PENTACHLORONITROBENZENE
U186 504-60-98 1.3-PENTADIENE
U187 62-44-2 PHENACETIN
U188 108-95-28 PHENOL
U189 1314-80-3 PHOSPHOROUS PENTASULFIDE
U190 85-44-9 PHTHALIC ANHYDRIDE
U191 109-06-88 2-PICOLINE
U192 23950-58-5 PRONAMIDE
U193 1120-71-4 PROPANE SULTONE
U194 107-10-88 PROPYLAMINE
U196 110-86-18 PYRIDINE
U197 106-51-48 QUINONE
U200 50-55-5 RESERPINE
U201 108-46-38 RESORCINOL
U202 81-07-2 SACCHARIN
U203 94-59-7 SAFROLE
U204 7783-00-8 SELENIOUS ACID
U205 7488-56-4 SELENIUM DISULFIDE
U206 18883-66-4 STREPTOZOTOCIN
U207 95-94-3 l,2,4.5-TETRACHLOROBENZENE

) U208 630-20-68 1.1.1.2-TETRACHLOROETHANE
"-J

U209 79-34-5 1,1.2,2-TETRACHLOROETHANE
U210 127-18-48 TETRACHLOROETHYLENE
U211 56-23-5 CARBON TETRACHLORIDE
U212 58-90-2 2.3,4.6-TETRACHLOROPHENOL
U213 109-99-98 TETRAHYDROFURAN
U214 563-68-88 THALLIUM ACETATE
U215 6533-73-9 THALLOUS CARBONATE
U216 7791-12-0 THALLIUM CHLORIDE
U217 10102-45-1 THALLIUM NITRATE
U218 62-55-5 THIOACETAMIDE
U219 62-56-6 THIOUREA
U220 108-88-38 TOLUENE
U221 25376-45-8 TOLUENEDIAMINE
U222 636-21-58 O-TOLUIDINE HYDROCHLORIDE
U223 26471-62-5 TOLUEI\JE DIISOCYANATE (MIXED ISOMERS)
U225 75-25-2 BROMOFORM
U226 71-55-6 METHYL CHLOROFORM
U227 79-00-5 1,1.2-TRICHLOROETHANE
U228 79-01-6 TRICHLOROETHYLENE
U230 88-06-2 2,4.6-TRICHLOROPHENOL ;

U232 93-76-5 2,4,5-T ACID
;"

U233 93-72-1 SILVEX (2,4,5-TP)
U234 99-35-4 1,3.5-TRINITROBENZENE

'--/ 13



EPA HAZARDOUS WASTE NUMBERS -- COMMON CHEMICAL NAME

EPA HW # CAS # COMMON CHEMICAL NAME

U235 126-72-78 TRIS
U236 72-57-1 TRYPAN BLUE
U237 66-75-1 URACIL MUSTARD
U238 51-79-6 URETHANE
U239 95-47-6 O-XYLENE
U239 106-42-38 P-XYLENE
U239 108-38-38 M-XYLENE
U239 1330-20-7 XYLENE (MIXED ISOMERS)
U239 95-47-6 BENZENE, O-DIMETHYL-
U239 106-42-38 BENZENE, P-DIMETHYL-
U239 108-38-38 BENZENE, M-DIMETHYL-U240 94-75-7 2,4-DICHLOROPHENOXYACETIC ACIDU242 87-86-5 PENTACHLOROPHENOL
U243 1888-71-7 HEXACHLOROPROPENE
U244 137-26-88 THIRAM
U246 506-68-38 CYANOGEN BROMIDE
U247 72-43-5 METHOXYCHLOR
U248 506-68-38 CYANOGEN BROMIDE
U249 1314-84-7 ZINC PHOSPHIDE ICONC. < =10%)U328 95-53-4 O-YOLUIDINE
U353 106-49-08 P-TOLUIDINE
U359 110-80-58 2-ETHOXYETHANOL

\
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ENVIRONMENTAL RISK INFORMATION & IMAGING SERVICES
AERIAL PHOTOGRAPH SEARCH REPORT

The following sources have reported aerial photo coverage for the subject site USGS topoquad.
For site-specific photo availablity and ordering, please call the individual source agency or call

AIC at 1-800-945-9509 or fax this page to AIC at 512-478-5215.

Oct 28. 1996
ERIIS Report #120743A Page 1

VENDOR NAME STREET STATE ZIP PHONE

AGRICULTURAL STABILIZATION AND CONSERVATION SERVICE AERAIL PHOTOGRAPHY FIELD OFFICE POBOX 30010 UT 84130-0010 (801) 975-3503

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1982 APR VERTICAL CARTO (IMPLIES STEREO) NHAP 58000 8.25in OR 210mm COLOR 0% 100% HIGH ALT PRGM

SOIL CONSERVATION SERVICE AERIAL PHOTOGRPAHY FIELD OFFICE POBOX 30010 UT 84130-0010 (801) 975-3503

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1970 VERTICAL CARTO (IMPLIES STEREO) EWY 38000 6.00in OR 152mm B&W 0% 90%

NATIONAL OCEAN SERVICE NOAA/COAST AND GEODETIC SURVEY SUPPORT OAA/COAST AND GEODETIC SURVEY S MD 20910-3282 (301) 713-2692

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1944 AUG 09 VERTICAL CARTO (IMPLIES STEREO) 44C-9 20000 3.46in OR 88mm B&W 0% 20% 133CNE 2828-2832
1946 MAR 01 VERTICAL CARTO (IMPLIES STEREO) 460 16000 6.00in OR 152mm B&W 0% 20% 133-C 1637-1653
1946 MAR 01 VERTICAL CARTO (IMPLIES STEREO) 46D 16000 6.00in OR 152mm B&W 0% 30% 133-C 1696-1705
1946 MAR 01 VERTICAL CARTa (IMPLIES STEREO) 46D 16000 6.00in OR 152mm B&W 0% 30% 133-C 1711-1723
1946 MAR 01 VERTICAL CARTa (IMPLIES STEREO) 46D 16000 6.00in OR 152mm B&W 0% 50% 133-C 1671-1685
1946 MAR 01 VERTICAL CARTO (IMPLIES STEREO) 46D-2 16000 6.00in OR 152mm B&W 0% 30% 133-C 1734-1742
1957 AUG 23 VERTICAL CARTa (IMPLIES STEREO) 57W-2 20000 6.00in OR 152mm B&W 0% 20% 133CN46616-6620
1960 MAY 06 VERTICAL CARTO (IMPLIES STEREO) 60S 20000 6.00in OR 152mm 8&W 0% 40% 133-C 3162-3170
1960 MAY 06 VERTICAL CARTa (IMPLIES STEREO) 60S 36000 6.00in OR 152mrn 8&W 0% 20% 133-C 2952-2965
1960 MAY 06 VERTICAL CARTa (IMPLIES STEREO) 60S 36000 6.00in OR 152mm 8&W 0% 30% 133-C 2972-2990
1960 MAY 06 VERTICAL CARTO (IMPLIES STEREO) 605-1 20000 6.00in OR 152mm B&W 0% 50% 133-C 3137-3147
1960 MAY 06 VERTICAL CARTO (IMPLIES STEREO) 605-2 20000 6.00in OR 152rnm 8&W 0% 50~'o 133-C 3149-3158
1960 MAY 06 VERTICAL CARTa (IMPLIES STEREO) 60S-2 36000 6.00in OR 152mrn B&W 0% 50% 133-C 3021-3025
1960 JUL 24 VERTICAL CARTa (IMPLIES STEREO) 60S 37000 6.00in OR 152mm 8&W 0% 60% 133-C 8790-8796
1962 NOV 19 VERTICAL CARTa (IMPLIES STEREO) 62W 36000 6.00in OR 152mm B&W O~'o 70% 133-C 2511-2516
1965 JUN 13 VERTICAL CARTO (IMPLIES STEREO) 65S 30000 6.00in OR 152mm B&W 0% 30% 133CN6 4689-4697
1965 JUN 25 VERTICAL CARTO (IMPLIES STEREO) 65S-1 30000 6.00in OR 152mm B&W 0% 20% 133CN6 4967-4970
1965 JUN 25 VERTICAL CARTO (IMPLIES STEREO) 65S-2 30000 6.00in OR 152mm B&W 0% 30% 133CN6 4925-4936
1965 JUN 25 VERTICAL CARTO (IMPLIES STEREO) 65S-6 30000 6.00in OR 152rnm 8&W 0% 40% 133CN6 4952-4963
1968 APR 02 VERTICAL CARTO (IMPLIES STEREO) 68E-2 30000 6.00in OR 152mm B&W 0% 20% 133CN6 3111-3117
1970 SEP 02 VERTICAL CARTO (IMPLIES STEREO) 70L 30000 6.00in OR 152mm B&W 0% 20% 133CN6 8033-8034
1972 APR 26 VERTICAL CARTO (IMPLIES STEREO) 72E-l 20000 6.00in OR 152rnrn COLOR 0% 20% 133CNE 1811-1816
1973 JUN 15 VERTICAL CARTO (IMPLIES STEREO) 73L-1 36000 6.00in OR 152mm 8&W 0% 20% 133CN6 5999-6002
1973 JUN 15 VERTICAL CARTO (IMPLIES STEREO) 73L-2 36000 6.00in OR 152mm 8&W O~'o 20~'o 133CN6 5946-5956
1973 JUN 15 VERTICAL CARTO (IMPLIES STEREO) 73L-3 36000 6.00in OR 152rnrn 8&W 0% 50% 133CN6 6013-6026
1973SEP19 VERTICAL CARTO (IMPLIES STEREO) 73L-l 36000 6.00in OR 152mrn B&W 0% 30% 133CN68195-8201
1975 APR 01 VERTICAL CARTO (IMPLIES STEREO) 75C-l 60000 3.46in OR 88mrn COLOR 0% 80~'o 133-CD 5699-5713
1975 APR 01 VERTICAL CARTO (IMPLIES STEREO) 75C-l 60000 3.46in OR 88mm COLOR 0% 80% 1330-3 5699-5705
1975 AUG 28 VERTICAL CARTO (IMPLIES STEREO) 75B 20000 6.00in OR 152rnrn COLOR 0% 20% 133-CD 4878-4887
1975 AUG 28 VERTICAL CARTa (IMPLIES STEREO) 75B 20000 6.00in OR 152mrn COLOR 0% 20% 133D-3 4889-4897
1975 AUG 28 VERTICAL CARTa (IMPLIES STEREO) 75B 20000 6.00in OR 152mm COLOR 0% 30% 133D-3 4878-4887
1975 AUG 28 VERTICAL CARTO (IMPLIES STEREO) 758 20000 6.00in OR 152mrn COLOR 0% 40% 133-CD 4889-4897
1975 AUG 28 VERTICAL CARTa (IMPLIES STEREO) 75B-14 20000 6.00in OR 152mm COLOR 0% 20% 1330-3 4839-4842
1975 AUG 28 VERTICAL CARTO (IMPLIES STEREO) 758-15 20000 6.00in OR 152mm COLOR 0% 30f}{, 1330-3 4843-4848
1975 AUG 28 VERTICAL CARTO (IMPLIES STEREO) 758-6 20000 6.00in OR 152mm COLOR 0% 30~'o 133-CD 4812-4819
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ENVIRONMENTAL RISK INFORMATION &IMAGING SERVICES
AERIAL PHOTOGRAPH SEARCH REPORT

The following sources have reported aerial photo coverage for the subject site USGS topoquad.
For site-specific photo availablity and ordering, please call the individual source agency or call

AIC at 1-800-945-9509 or fax this page to AIC at 512-478-5215.

Oct 28,1996
ERIIS Report #120743A Page 2

VENDOR NAME STREET STATE ZIP PHONE

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1975 AUG 28 VERTICAL CARTO (IMPLIES STEREO) 758-8 20000 6.00in OR 152mm COLOR ~ 50% 133-CD 4839-4848
1977 JUN 04 VERTICAL CARTO (IMPLIES STEREO) 778-2 36000 6.00in OR 152mm B&W O~b 30% 133CD95555-5561
1977 JUN 04 VERTICAL CARTO (IMPLIES STEREO) 778-3 36000 6.00in OR 152mm B&W 0% 50% 133CD9 5563-5565
1977 JUN 22 VERTICAL CARTO (IMPLIES STEREO) 778 36000 6.00in OR 152mm B&W 0% 20% 133CD9 5697-5705

U S AIR FORCE DEPT OF THE AIR FORCE EDC (800) USA-MAPS

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1960 JAN 01 VERTICAL CARTO (IMPLIES STEREO) 59035 60000 UNKOWN B&W 0% 100% 1 0950102

U S ARMY DEPT OF THE ARMY EDC (800) USA-MAPS

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1957APR30 VERTICAL CARTO (IMPLIES STEREO) 550 60000 UNKOWN B&W 0% 100% 1 520940834

U S GEOLOGICAL SURVEY RESTON ESIC 507 NATIONAL CENTER VA 22092 (703) 648-5920

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1965 APR 17 VERTICAL CARTa (IMPLIES STEREO) V8EM 24045 OTHER B&W O<}il 100%
1973 MAR 27 VERTICAL CARTO (IMPLIES STEREO) VDFM 24037 OTHER B&W 0% 100%
1981 APR 10 VERTICAL RECONNAISSANCE CITY 58000 OTHER COLOR 0% 100%
1981 APR 10 VERTICAL RECONNAISSANCE CITY 59694 OTHER COLOR 0% 100%
1990 MAR 08 VERTICAL CARTa (IMPLIES STEREO) VFNDC 24000 OTHER COLOR 0% 100%
1967 OCT 20 VERTICAL CARTa (IMPLIES STEREO) PUHS 24142 OTHER B&W 0% 100%
1982 APR 01 VERTICAL CARTa (IMPLIES STEREO) N3975 58000 OTHER COLOR Of}'o 100%
1983 MAR 01 VERTICAL CARTO (IMPLIES STEREO) N3975 80000 OTHER B&W 0% 100%
1988 JUN SLAR RADWIL 0250000 OTHER B&W UNK 100% WILMINGTON W
1991 VERTICAL CARTa (IMPLIES STEREO) NP9067 0040000 6.00in OR 152mm COLOR 0°' 100% NAPP-LEAF OFF'0
1987 VERTICAL CARTO (IMPLIES STEREO) NP8707 0040000 6.00in on 152mm COLOR 0% 100% NAPP-LEAF ON

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, AMES RESEARCH CNTR CONTACT U S GEOLOGICAL SURVEY ESIC OFFICES (800) USA-MAPS

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1972 DEC 03 VERTICAL RECONNAISSANCE 00848 127000 6.00in OR 152mm COLOR 10% 100% 57200084867686
1974 FEB 05 VERTICAL RECONNAISSANCE 01603 131000 6.00in OR 152mm COLOR 0% 100% 574001603 59005
1975 OCT 22 VERTICAL RECONNAISSANCE 02260 126857 1.97in OR 50mm COLOR Ol:}f» 100% 57500226089028
1982 NOV 16 VERTICAL RECONNAISSANCE 03155 125000 1.97in OR 50mm COLOR 10% 50% 582003155 1750 1
1988 NOV 01 VERTICAL RECONNAISSANCE 03806 64923 12.00in OR COLOR 0% 100% 588003806 4424 4
1989 JUL 02 VERTICAL RECONNAISSANCE 03880 65000 12.00in OR COLOR 20% 70% 589003880 8805 8
1989 JUL 02 VERTICAL RECONNAISSANCE 03880 65000 12.00in OR COLOR 30% 70% 589003880 8799 8
1989 JUL 09 VERTICAL RECONNAISSANCE 03883 65000 12.00in OR COLOR 0% 60% 5890038839281 9
1989 JUL 09 VERTICAL RECONNAISSANCE 03883 65000 12.00in OR COLOR 10% 100% 589003883 9283 9
1989 JUL 09 VERTICAL RECONNAISSANCE 03883 65000 12.00in OR COLOR 20% 70% 589003883 9284 9

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, JS JOHNSON SPACE CENTER (800) USA-MPAS
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ENVIRONMENTAL RISK INFORMATION & IMAGING SERVICES
AERIAL PHOTOGRAPH SEARCH REPORT

The following sources have reported aerial photo coverage for the subject site USGS topoquad.
For site-specific photo availablity and ordering, please call the individual source agency or call

AIC at 1-800-945-9509 or fax this page to AIC at 512-478-5215.

Oct 28. 1996
ERIIS Report 1f120743A Page 3

VENDOR NAME STREET STATE ZIP PHONE

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1969 SEP 14 VERTICAL RECONNAISSANCE 1030 65469 12.00in OR COLOR ~ 20% 61030008C 0140 0
1969 SEP 14 VERTICAL RECONNAISSANCE 1030 120427 6.00in OR 152mm COLOR 0% 30% 61030007A 6263 6
1969 SEP 14 VERTICAL RECONNAISSANCE 1030 122158 6.00in OR 152mm COLOR 0% 30% 61030009B 6589 6
1969SEP14 VERTICAL RECONNAISSANCE 1030 122501 6.00in OR 152mm COLOR 0% 30% 61030007A 6273 6
1969 SEP 14 VERTICAL RECONNAISSANCE 1030 122704 6.00in OR 152mm COLOR O~'o 70% 61030009B 6600 6
1969 SEP 14 VERTICAL RECONNAISSANCE 1030 124697 6.00in OR 152mm COLOR 0% 80% 61030007A 6279 6
1970 SEP 22 VERTICAL RECONNAISSANCE 1440 121845 6.00in OR 152mm COLOR O~'o 100% 61440010070367
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 64753 6.00in OR 152mm COLOR O~'o 60% 61440021003080
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 64938 6.00in OR 152mm COLOR 0% 50% 61440021003580
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 65028 6.00in OR 152mm COLOR 0% 30% 61440021004340
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 121704 6.00in OR 152mm COLOR 0% 20% 61440019071987
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 121964 6.00in OR 152mm COLOR 0% 100% 61440019071937
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 122176 6.00in OR 152mm COLOR 10% 100% 61440020068706
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 122515 6.00in OR 152mm COLOR 0% 100% 614400200 6841 6
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 123862 6.00in OR 152mm COLOR 0% 100% 61440019072207
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 124583 6.00in OR 152mm COLOR 0% 100% 61440019072587
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 124910 6.00in OR 152mm COLOR 0% 80% 61440020069036
1970 SEP 23 VERTICAL RECONNAISSANCE 1440 124955 6.00in OR 152mm COLOR 0% 40% 61440020068456
1970 SEP 25 VERTICAL RECONNAISSANCE 1440 66968 12.00in OR COLOR 10g6 20% 61440039000050
1970 SEP 25 VERTICAL RECONNAISSANCE 1440 66968 12.00in OR COLOR 20% 70% 61440039000090
1970 SEP 25 VERTICAL RECONNAISSANCE 1440 122053 6.00in OR 152mm COLOR 30% 100% 614400370 7501 7
1970 SEP 25 VERTICAL RECONNAISSANCE 1440 123244 6.00in OR 152mm COLOR 10% 50% 61440038071537
1970 SEP 25 VERTICAL RECONNAISSANCE 1440 123702 6.00in OR 152mm COLOR 30% 100% 61440038071497
1970 SEP 25 VERTICAL RECONNAISSANCE 1440 125334 6.00in OR 152mm COLOR 10% 50% 61440037075057
1971 MAY 19 VERTICAL RECONNAISSANCE 1660 118338 6.00in OR 152mm COLOR 0% 60% 61660033057285
1971 MAY 19 VERTICAL RECONNAISSANCE 1660 118391 6.00in OR 152mm COLOR 0% 50% 616600350 8729 8
1971 MAY 19 VERTICAL RECONNAISSANCE 1660 119039 6.00in OR 152mm COLOR 0% 100% 616600350 8735 8
1971 MAY 19 VERTICAL RECONNAISSANCE 1660 119489 6.00in OR 152mm COLOR 0% 100% 61660033057345
1973 MAY 14 VERTICAL RECONNAISSANCE 2380 20480 6.00in OR 152mm COLOR 0% 20% 623800010 0169 0
1975 APR 17 VERTICAL RECONNAISSANCE 3060 58000 12.00in OR COLOR 0% 50% 6306006200001 0
1975 APR 17 VERTICAL RECONNAISSANCE 3060 58000 12.00in OR COLOR 0% 50% 6306006100001 0
1975 AUG 28 VERTICAL RECONNAISSANCE 3170 57000 12.00in OR COLOR 0% 70% 631700090 0051 0
1975 AUG 28 VERTICAL RECONNAISSANCE 3170 57000 12.00in OR COLOR 0% 70% 631700080 0051 0

NEW JERSEY DEPT OF TRANSPORTATION GRAPHICS, CARTOGRAPHY AND GIS 1035 PARKWAY AVE CN600 NJ 08625 (609) 530-2845

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1972 VERTICAL CARTO (IMPLIES STEREO) 24000 6.00in OR 152mm B&W D""N"K 100%

NEW JERSEY DEPT OF ENVIRONMENTAL PROTECTION AND ENERGY 9 EWING ST CN 401 NJ 08625 (609) 633-7369

DATE OF PROJECT CLOUD QUADRANGLE
COVERAGE SENSOR CLASS CODE SCALE FOCAL LENGTH FILM TYPE COVER COVERAGE REMARKS
1978 JUL VERTICAL CARTO (IMPLIES STEREO) 12000 6.00in OR 152mm COLOR ~ 30% TD057
1978 JUL VERTICAL CARTO (IMPLIES STEREO) 12000 6.00in OR 152mm COLOR 0% 30% TD057
1972 JUL VERTICAL CARTO (IMPLIES STEREO) 12000 6.00in OR 152mm COLOR 0% 40%
1972 JUL VERTICAL CARTO (IMPLIES STEREO) 12000 6.00in OR 152mm COLOR 0% 604}'o
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ENVIRONMENTAL RISK INFORMATION & IMAGING SERVICES

AERIAL PHOTOGRAPH SEARCH REPORT

The following sources have reported aerial photo coverage for the subject site USGS topoquad.
For site-specific photo availablity and ordering, please call the individual source agency or call

AIC at 1-800-945-9509 or fax this page to AIC at 512-478-5215.

ERIIS Report If 120743A
Oct 28,1996
Page 4

KEYSTONE AERIAL SURVEYS INC NORTHEAST PHILADELPHIA AIRPORT

10200 RICHMOND AVE SUITE 140

STREET

POBOX 21059

REMARKS
PHILADELPHIALQPA
PHILADELPHIACOPA
PHILADELPHIACOPA

REMARKS
SPRING COVERAGE

PHONE

(215) 677-3119

(713) 784-5801

QUADRANGLE
CQVERAGE
90%
90~'o

90%

QUADRANGLE
COVERAGE
90%

STATE ZIP

PA 19114

CLOUD
FILM TYPE COVER
COLOR 00;;-

TX 77042

CLOUD
FILM TYPE COVER
B&W ~
B&W 0%
B&W 0%

FOCAL LENGTH
UNKOWN
UNKOWN
UNKOWN

FOCAL LENGTH
6.00in OR 152mm

SCALE
24000
24000
24000

SCALE
12000

PROJECT
CODE

PROJECT
CODESENSOR CLASS

VERTICAL CARTO (IMPLIES STEREO)

SENSOR CLASS
VERTICAL CARTO (IMPLIES STEREO)
VERTICAL CARTO (IMPLIES STEREO)
VERTICAL CARTO (IMPLIES STEREO)

DATE OF
COVERAGE
1965
1970
1975

DATE OF
COVERAGE
1973 JUN

AERIAL VIEWPOINT

VENDOR NAME
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TANKS
G.ro Gasoline Tank

1-' £ARTI-I Olla:

-'·1

Ii

1000 GAL. f::\
I<CRO.s£Nt: rx.~

OC.T

o

f:::\ 2000 GAL
\!yGASOlIt/C TI<.

20000 GAL. PRCSSIlIr.
TANK £I.£VD 20AIJI/
ROOF ON ST£,L Fl?

10,0006AL STCCLwT '- -J

£L£VD.70'.ABI'GI'fD

o Fire Cistern
ClSTEI?N

Ph ~"'c'·,i)- - .~
~I
I 1/ I

2

(c: .•.)

(c •••• ,

DrIVe or passage way

Stable
Auto House orpnvate saraSe.

Solid brICk wilh Interior walls of
C.B.or C.B and bnck mixed.

, . Mixed construcllon of CB.and brick
. with one wall of solid brick.

Mixed construction of C. Band brICk
with one wall faced wilh 4" brick.

I Mixed construction of C. B
and brICk throuShout

GARAGE
CAPC'Y. 20 CARS

cOIVe. FL.

WOOD ,q""MPT02IvD REp. 2ND.•

!
'pRIVATE GARAG£

CAPCY. /0 CARS

CONe. FLo

•

CODING OF STRUCTURAL UNITS FOR FIREPROOF AND NON-COMBUSTIBLE BUILDINGS

FRAl\IIING FLOORS ROOF

CODE STRUCTURAL UNIT CODE STRUCTURAL UNIT CODE STRUCTURAL UNIT

I R I IlESlIJt:NTIAI. I M IMA:'1I\:Jo'A('n'ItINli

I RT I HFSIlIt·:NTIAI. • I p I Pl'ltUC' OK
TUANSIENT INSTI'I1:TlCJNAI

L~ I I
d.

('OMMJ-:ICCIAL. U UTII.rrv

Lw ] WAHEI!OlISt: L~ TRANSPott r AriON

NlJMt;nICAI. pnt:nx INUlC'An;s TlIF: Nl'I\f""'H ,)'" t;STAIH,ISIIMI<NTS
IN F:ACIf ('ATt:(iOHY

A.

B.

C.
D.

E.

E'.

G.

H.

O.

Reinforced Concrete
Frame.

Reinforced Concrete
Joists, Columns, Beams,
Trusses, Arches, Masonry
Piers.

Protected Steel Frame.

Individually Protected
Steel Joists, Columns,
Beams, Trusses, Arches.

Indirectly Protected Steel
Frame.

Indirectly Protected Steel
Joists, Columns, Beams,
Trusses, Arches.

Unprotected Steel Frame.

Unprotected Steel Joists,
Columns, Beams, Trusses,
Arches.

Masonry Bearing Walls.

'1"'.

3.

Reinforced Concrete.
Reinforced Concrete with
Masonry Units.
Pre-cast Concrete or
Gypsum Slabs or Planks.

Concrete on :Metal Lath,
Incombustible Form
Boards, Paper-backed
Wire Fabric, Steel Deck,
and Cellular, Ribbed or
Corrugated Steel Units.

Open Steel Deck or Grating.

a.

b.

c.

Reinforced Concrete.
Reinforced Concrete with
Masonry Units.
Reinforced Gypsum Concrete.
Pre-cast Concrete or
Gyps um Slabs or Planks.

Concrete or Gypsum on
Metal Lath, Incombustible
Form Boards, Paper-backed
Wire Fabric, Steel Deck,
and Cellular, Ribbed or
Corrugated Steel Units.

Incombustible Composition
Boards with or without
Ins ulation.
Masonry or Metal Tiles.

Steel Deck, Corrugated
Metal or Asbestos
Protected Metal with or
without Insulation.

5-62

The coding for framing, floor and roof structural
units as shown above is used in describing the construc­
tion of fire-resistive buildings. In addition, reports
for fire-resistive buildings will show the date built and
wall construction when other than brick.

F P buildings have masonry floors and roof; concrete
and/ or directly or indirectly protected steel framing;
and clay brick, stone or poured concrete walls.

F P X buildings are F P buildings with inferior walls
such as concrete block, cement brick, metal or glass
panels, etc.

N C buildings have unprotected steel framing and fire­
resistive but non-masonry floors and roof.

FP-/962
(~ONC.)

A-I-a

NC-/962
-_(C. 8')d
H-2-

A fire-resistive building built in 1962 with
concrete walls and reinforced concrete
frame, floors and roof.

A fire-resistive building built in 1962 with
metal panel walls, indirectly protected
steel frame, concrete floors and roof on
metal lath, noncombustible ceilings.

A noncombustible building b uilt in 1962 with
concrete block walls; unprotected steel
columns and beams; concrete floors on
metal lath and steel deck roof.
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SANBORN MAP LEGEND
COOING OF FIRE-RESISTIVE STRUCTURAL UNITS FOH FIHI::PROOF AND NON-COMlIlIS11 ilL.; IIlnl.OINGS COI.OSS.\IlY·

com: STIIIICTlIlllIl. \lNIT

A.

R.

C.

Il.

F.

G.

II.

".

FRAMING

Heinfor~,t"d ("mll·r\·t ..
,,'n..me~

Reinrur('ed Con('rete Jou.ts.
Columnd, Heamlli, TI'u»lIie:l.
A rdlt!lII. M.iUionry Pierli.

Protected Steel Frame.

Individually Protected
Strel JOibtti. Column....
Hearn... Trualu:ti. Arches.

Indirect Iy Protected Steel
Frame.

IndireC'tlv Prott'cted Steel
Joish, Colunm., Ueamal.
'I'1""III ..e8. Arches.

IJnlJrotectrd Steel Frame.

IlnproteC'ted Ste.1 JUhltM,
('olumn::!. lit:am~. Truliu,eli.
'\I·t·h~lIi.

Malion~y Beartng Wall. only.

FLOORS

~ STIIlfCTIIRAI.IINIT

1. Reinforcrd Concrete.
Iteinlor("ed Concrete with
Malionry Unit".
Pre"'ca:lt Cuncrete 01'

Gypauun Slau:I ur Planks.

2. Con('rett· un Metal Loath.
Ilh:omt,u~tihh,' fo'ul"OI

Uoanl.s, Papt'-r"'hackt'd
Wite Fabric, Stt!cl1>~ck.

or Cellulal'. Hibhed or
CorrugateJ Steel UnHIIi.

3. Open Steel Deck or Grating.

ROOF

COOl:: STRlICTUIIAI. liN.,.

a. tteinforC'ed Conereh,.
H~infurc~d Cuncl'ete with
Masonry Unihi.
Ueinlorced GYPlilim Concrete.
Pre·ca»t Concrt"le or
Gipaum Slau.. or Planks.

b. Concrete or Gypaum on
Metal Lath. Incombustible
FlJrm Boards, Paper"'backed
Wire Fabric, Steel Ueck.
or Cellular. Hibued or
Corrugated Stet"l llnih,.

c. Incombulttihle Composition
Hoards ... tth or without
Insulalioll.
M"l.lIlCIury or Metal Tile ....

d. Steel J)eck. Corrugated
Metal or Asbetitolli
Prulecled Metall with or
without Insulalton.

The coding lu Irfl, fur fr:lIllin~~. fluur allli I'uof structural units is
u»eJ in dt.·sCI·iilulg' HII' CUII.stl·udiuli of fU'e-n'aiistive huildill~s. III
audition, .rcfJtH'tl:li for' fin..·••·..·sh.IIVt" b~.ildillglli will lihow till: dah'
built. wall "'orudrudion other than bric:-'. and ceilineM.

A C1reprool buildlnc built In 1962 with cun­
('rete walla and reinrol'ced concrete rrame,
fluor» and roor.

r\ rtreprool buildin,,; built in 1962 with melal
vanel walllli, reinfor,"'ed concrete columns anlt
ueamJi. cuncrete floor» on metal l.. th litI.lHI

gyplIIum ah..b roor; nun"combuliltible ceiling"..

A noneomhutitible building built in I tt62 with
cUllcrete hlock wallM; unprotected titeel I.~ol­

umnli, beaOlt; and ,uiJila.; t,'uncrt=te floor. on
U1etal lath ilnd ,s..:el ue"'k ruof.

A • Ii I.INfo:S An ill'lJitrar)' bound.,)' beooO
t .......u ~tiJuinllll a1h",C'la.:.

A. I'rlv..l~ " ..,.,....
~~ Ahun.
A, .... ,\. t:quip~d with fin delretine <k­

Ith',,1Io wludl .. uhHnll.th'illly ,u"n,d lIe ... n-
IrOlI far", th'.JOIrhu..-nl. .

~!!.- Ail',,·uuliu.»ylltem emplu)'inC
dul'l1t through C1uurs.

M·IU~!!,~ A IlItllionry wall ~..tendinl
~""'r' h'lt" ..Luve ruuocJ",uou.

!\SSIk,', HIS": HUili nut underwritten by
Sind" Fir... Inlll. Comp.niel.

~f.!i.! A Iitol')' l.... ylR~ it. fluor below
.c,'utllld .. Ihi Ce:-Hlllal: til I ...alllt 4 1 abuve
t:r',ulI,l.
Coull. County, III.: A fluor of. build in&,
Il~at lido... Ihe hr... Uuor. ~Iu... n IJ)' the
:li)'lIIhul Ii rutluwin~ Ilury h ... "hI. SuL­
t'iot:lit"lUenlll or llIulJ"cell... rl. (.,Iurie-lil bt!' ..
lu"," th., lilt lI"'.~fII«'lll). ar~ a1huwn tlY lh~

lliymltul SU folluwlnl wa~mcnl a1)'lllliul.
[H..!~NEVS (Ap~Iit'.hl~ av U""pal ill Houd!.y

MVUIlI,,*1Il ......dhc l:ua.t SI"lcaI)
!!!.:, Un4..'k••lun~, c::ullcrel~ lJrick &.

t·UIl4..·I't'lto chinmeya.

2~" ~:m~~:~~:~~lJc:I:~r:~~~~I~~:ncy.
'r.G TIM:' dllnwcY'.
ta..!:.. I·"*,c,., ('hlllllll.'y,
Lll.....t:!!. lrun .:hlnhl"yli.
~ SII.>"'c~'Jol·.

~..1 ~auveplpf'w'lh~ttontYentih'lor.

R"~SJnt:NTIAI.(l('CtJPANC"Y SYMOOI.S
---n::-slugle t.lmH)' unit ur ill. quahfit'd by

i11l1ullltU·,ilI.

~ A multi .. ramaly rtaid~nti 1
buildinar corullipondinj with lucal Kat ...
inc Hure..u d~hnlllulI in ramily r,tnUa
per (loor, .Iory heleM....e~ntion
uf ellirance.

l!..!.!l~Q. A r~MhJenli.lbuUdinrnor",.II)'

ut"t·upi ...dlJyilllilne1e r.. mlly lJut wUh 10
ur fIlore- rut)fltlli reultod fur lode ani
purpvwelll.
lXC·l-.:PTIONS' 6 rooma tn Arbona.

C... hforlll... N~vadill. Utah&. Montana;
5 ruOffili in Ure,oo & W...hlnetuni4
rOUfll5 In ldoaho .. Hawaii.

FIRE RESISTIVE rONSTltlJCTION
SYMRn\.S
-~ Approv~d rna.onry waU.,floore"

ru...f•. inltt'rl... r _u..purtli ur ilpproved
millli,,;,n.·y. cutlt:f"dtt'••nd/ur protected
Mleel.

f.J..:....Z.. F. P. qua-Uricationa except In'"
feriuroraub-lilandilrd waUs.

(Exterior)

3rJ Floor

ht & 2nd Floors

1st &. 4th Fl. with
Melal Shutler 1iit.

.st Floor

10th & 2200 unly

Class Panels

p'.j,....".~I." .....,••
P,"ulectell Metal on Stet:1

E4.rR Fram~

1"'3 ,'...."..".;,.....~Protected Metal on Wood
WOOD Frame

Wall with Substandard Fire
Uuurlli 1»1 61 :l1"d Floor»

(Interior)

W.II with No Opt'nings

Wall with Double Siandard Fire
Dours 1st Floor

Wall with Standard Fire Door
Ba::;l'flwlll

Wall with Mf'tal &. Wired GlatiB
Fire OuorM .11 fo"lourat

~,~
~'i''' Gunitr on Steel Frame

~~C'
<;

Ilea.)IApron W.II. With W"od
Sash and Gl.ss

CONSTIl'UCTION

CONSTllllCTION

IMa90nrywallttof rel:ildential huildinji{!l 01 rl)Ur dWt"llinR' unih ('1" less are
tiohown with a .slanual't.lline and Iht." \'unllitl·udion .11' nuteJ un all bull.llngll'
daaf(l'arlled artt:'· July, 19ti3.

PAHTITIONS

Iron Auildinji{ with Wood
Hoof. (l.oC'allon u( t-;xtt."n·
savt! Wood '\I'ea::i .specir...
te-aUy noted)

Asheslos C'laJ on Wl)oJ
Fnuue, Nolt."tJ in NUll­

H~siJ"'ntial Sirudu. es only.

Framt'

Tile (rom Foundat ion to
Top Ct!iling unly

Cone-rete ht Floor only

Mixf'd Wall ...... f1' of en
With Metal Sash Above

MASONIIY

NON-MASONIIY

Non-masonry walls are »hown with line (---) lines.
(Wall conatruclion otht'r than woo,I and stuC'co on wood rr ... me i8 nOled)

V'tiOUU
" Wuod Sash & GlasJi

GLASS

WAI.l.S

Impurtant interior and all t"xterior masonry walls or all non"'reaidential
Iillilthflf.:h .. lid I'raidenti ... I llldidinga 01 (tv.: or more uwelling unHIii are
bhu~l1 'With w~ight~d (--, hneti.

1I\1llu'ol. Clntlt',· HI' CUll'"

t'I·,.. I,,· IHud,,:;, 1'11;1,"­
1,·I· ..·IJ

c;:J a" Brl('k

~1:?lIcnllcrele

(STU\l:) I tt" a. 2;"" ~t()II"

EJ 12" & ti" Holluw Tile
'/J.E) \Vall ThiC"h.lh·SIIit'S Placed

1ta.·lat1v~' 10 Ht'sp,,·C'tlVl.'
~«I!Y "'Iuur:;

D Wnnd l\o SfuC'('() & C('lllenl
1'loJl:Iih·'·. Ell'. 'J11 \Yood
"'rilrlll.:

B II. riC'k V('fw("r~.'d on Wuod ~ Metal Sash ~ (;Ias::i
VEND) Frame (lJ1hcl' Typc~ uf ~

Vt'rh'~rl"d un Woud .. rame
::>I'...dCtcally Nott!tt) B

(fR, CL) ~~,:~~~celad on Wood

D ""t,xl""lI Mationry "" Nun-
, ~ M.JSOIII"y ~TYlJe 'll M~sunry

... Spl.·rilkally Noled) f~LJ Irun nuilJing

~ Woud, Orick Lined, Ar.
~ Ftllej or Brick Nogged

E3 Mixed Corlstruction or
8M Cuncr~te 13lock». Bnck

Faceu

B Mixed Construe.tion or
.11.&6 Concrrtt: Blockl:i &

Urkk

r:::::;1 Masonry Walls, Metal
c.:.:::J F ac ~J

Hollow Cinder or Con"
~ Adobe c..tU" I"rete Blot..'k ht Flour
~ unly Wall with Substandard Fire-

§
I)utlrs ht. 2nd At Jrd Floor6 N C Fire re."l1v~ wl'h prot~cted

Hollow Cinder or Cun" & IInprolt.'('ted Cpening 4th 10th to 22nd Fl. ~ruclural IIilt.'C'1 tAuU_. W

E._a 1."1·t'le Uhh'k lnterillr Q~Z. Ilril'k 2nd Flm>I' unly "'hll)" tI(>t.IIJW WAI,I. ,A ....uuded maaonry ",.U
W... U Batlt:ment to Koof oJ holVillA: ill ('ontlnU(h.11i iIIlr _pril.ce within.

Wall with Small IlnproteNec1 II;l GlaSM Rlock ~ In,le~..Jelli t:If't,;lrlc "'lallt.
",e Ti1e-lntrt"iOi' WillI ('I)('lIillJ::t ollly IMPASSAItI,t; Nultnver...... lt' due to con-

n.u.el1lt'l1f to Houf T!L(.!A Tilt:' h.t ,. Jrd Fltlors dillull ur tt:>rralll.
ulIl)' Wall with tlnproLel'leJ Cpt"u'" Wirt:'d Glas" in Metal 1.l·;U(a:u WALl. A maaonry bearln, ",.11

(: "R Ct"nuonl Brick End Wall in':lIi all to'llItll"", s.allih 2nd & 3rd Fl. .i.th ... Ie:"na~.1 Ie-dlfelf to liUPPU"1 IIOUI'II.11--------------------------------------------------------------------------t Mc::r~:!_~·~I ..~~:~::e'll~d::t:ll:~I:.c:::::~t~I;~~
m~lal t...th un woutJ IIihkJ.hnIM.

M. S, So (:, Mel"*l ".lIh • e.... a1Ii.
NOT (iPEN Sireet. appeillrine on recorda

bul lIut upton on gruund.
Q..h WuuJuwa uycrloukln,the root aboye

thee curre.pulwlne fluor of an adJotntng
buildina:.

~s~~;.n~t...w.,:~~~r~~~:f:~~ i~t;~lo~~:~~
--rn;an-;.
SKYTS SkyIlCht ••
~ Ct.. Slat~ .tlached to .-ood .tdln,.
S;M.:-HO. Smoktt lIuulli~.
"$fA m,t. Shown by cru..inc dialonal line.

un d'lalnm.
StlSI"O. SUlllpended ceilin'. below floor
--.n:aT"or roof bea m••
~ Sy.t.m.
TRANSF. Tranarormer.
~ Wood.

FIliI:: PHOT~:CTION

Horizontal Steam Roller

~~ Width of Street b£tween Alock.. ! 1iI!\' Linett, not Curb l~1nelli

~
Ground Elevation

~ l",'
I House number. neareat to Ruilding.
'0 ~ are efficial or Actually up on Build ...

~i: Dings. Uld House Number. are
• Farthest fronl 8uildings

Vac.orV... Vacant

V.c•• Op. or V....O.... Vacent" Open

+ Fin Department a••hown on Key Map

@ Fire Pump

Block
Number5

~ Brick Chimney

liT.O G..oline Tank

Reference to Adjoining Page

Iron Chimney
(with Spark Arrestor)

Vertical Steam Hotler

2 Storie. & Basement
1st Floor Uc:cupied by Store
2 Reaidentiat UnitM above 1st
Auto in Ba.ement
l>rive or Pa ...... geway
Wood Shlng.e 1I00f

Iron Chimney

SZB
2-D.
AI"" B

_·~_.J.U_

24

o
/1f,eN

o
IR.CH.SA

-€ Fire Df'parlmenl Conneclluu • Single Hydrant fis Frame Enclosed Elevator with Self
Clol:ilng Trapti

@ Automatic Sprinkh'rs throuR'hout D.H. • Ouuble Hydrant

('otlliguous s~C'tioll::! ur single ril:lik ~
Concrete Block Enclosed Elevator

'THRu-CJur T.H. • Tripl~ Hydrant with 1'raplII

§ Automatic Sprtnklers all (lours of
QH. • Quadruple flydranl o( the- High f5 Tile Enclosed Elevator with Selfuuildillg

H.P./':' PI'eSlHU"e Service Cloldng Trapl:i

~
AutomatiC' Sprinklers in part or

~~.l:.t.1W Willer Pipe-Ii 01 the lIi#{h Pre»sur.. @ HriC'k t-:nclosed Elevator with Wiredhuildifl~ unl)' CNult:' undt'r Symhol
IsrOH4Y inrtkates pI'ulech'li purtion of Sel'vice Gla:lat ()uor

lJuilditll:) __+J~"t._ ! Water Pipes uf the lIigh Prt."»sure r'i1' Opt'o f10ist

~ St!rvit'e a» Shown on t'ry Map '--"
Not Sprink lered '"-~6-IVP IHr' lIoit;t with Trap*,

11:: :1".J1 g _-=} Public Water Service
L_"

§ Automath' Cht'lIIit'al Sprinkler:. ,..-.,
LH 0 Open lI'list Rasement to Itlt-,

~·lf&..c=~vJ. PdVo.le Wo.ter SeorviC'f' BTOI
Chemical Sprinklers in part of

~~
building unly (NUll' UlllJ~r .syrnuol Stairbi

illd't.·ah·s protee-Ieu purtion or MISCEI.I.ANEOUS
huildinK) V.:IITICAL OPENINGS

VP H'ID. Numhe r of Sior ied
0 0 Vertical Pipe or Siand Pile D Skylight li~hting top t;tory only IItdght in Feet

AFA Automalir. .Fire Alarm
Compoiiition Hoof Cove-ring

CD Skylight lighting 3 stori.s

EV =r Parapet 6" abuve Roof
Watl"r Tank

~
Skyliiht with Wired Glasa in Framt! Curnice

:2 ()ulstdf' Vertical Pipe un tire
Mt.'~a I .sash Parapet 12" auove Roof

C:it:ape 're:l Op,-n t-~levator

W HO.~
Parapet 24" auovt." Hoof

~_ .. ~ (keupied hy WarehoUtie

@
Fire Alarm Box ffE~ Framt" Elldosed Elevatot" Mt!till, Slate, :rile or Asbe.los
Noh'd 1I11.'I-'S" un Jli(;h Pres.. ure ......~ Shingle Hoof Cuvt."ring
Fire Servh-e rit! Frame Endullied Elevator with Trap» I'anll't."t 411" ahuv... Huul

.,; .....~

'.
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AppendixG
Summary ofFluid-Level Measurements (June 1991 - November 1996)



APPENDIXG
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

June 10, 1991
MeasurIng Apparent NAPL Depth to Depth to Apparent NAPL Corrected

WelllD Point NAPL Elevation NAPL Water Water table SpecifIC Water table
Elevation ThIckness (ftAMSL) (ft BMP) (ft BMP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW·1 20.78 19.11 1.67 1.67
MW·1A 21.33
MW·2 21.83 0.68 1.15 20.68 21.36 0.47 0.763 0.99
MW·2A 21.13
MW-3 20.34 1.71 1.27 19.07 20.78 -0.44 0.770 0.88
MW-4 20.60 1.48 1.21 19.39 20.87 -0.27 0.765 0.86
MW-5 20.32 1.74 1.31 19.01 20.75 -0.43 0.774 0.92
MW-6 21.18 1.85 1.29 19.89 21.74 -0.56 0.765 0.86
MW-6D 21.45
MW·7 19.30 1.69 1.31 17.99 19.68 -0.38 0.796 0.97
MW-9 20.08
MW-10 16.56
MW-11 20.21
MW-12 19.54
MW-13 20.38
MW·14 20.27
MW·15 22.58
MW-16 20.38
MW-17 22.25
MW-18 17.93
MW-19 23.12
MW-2O 25.66
MW-2OD 25.80
MW-21 20.18
MW-22 21.70
MW-23 20.72
MW-24 20.95
MW-25 20.36
CSX-MW-1 51.32
CSX-MW-2 46.70
CSX-MW-3 48.12
CSX-MW-4 47.15
CSX-MW-5 49.76
CSX-MW-6 45.92
DPSSP-MWS·1 24.01
DPSSP-MWS-2 19.97
DPSSP-MWS·3 16.06
DPSSP-MWS-4 17.54
DPSSP-MWS-5 15.20
SMW-1 18.55
SMW-2 17.81
SMW-3 17.82
SMW-4 18.00

NOTES:
NAPL - Light Non-Aqueous Phase liqUid
AMSL - Above Mean Sea Level
BMP· Below Measuring Point
Blank cells indicate no nuid level measured

f:\project\o285643lnapidata\WTRNAPL.XLSIJUN 91·NOV 96
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APPENDIXG

NAPL PLUME STUDY
DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

September 25,1992
MeasurIng Apparent NAPL Depth to Depth to Apparent NAPL Corrected

WelllD Point NAPL Elevation NAPL Water Water table Specific Water table
Elevation ThIckness (ftAMSL) (ft BMP) (ft BMP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW-1 20.78
MW-1A 21.33
MW-2 21.83
MW·2A 21.13
MW-3 20.34 1.78 0.76 19.58 21.36 -1.02 o.no 0.35
MW-4 20.60 2.48 0.87 19.73 22.21 -1.61 0.765 0.29
MW-5 20.32
MW-o 21.18 1.79 0.73 20.45 22.24 -1.06 0.765 0.31
MW-6D 21.45
MW-7 19.30 1.96 0.84 18.46 20.42 -1.12 0.796 0.44
MW·9 20.08
MW-10 16.56
MW-11 20.21
MW-12 19.54
MW-13 20.38
MW-14 20.27
MW-15 22.58
MW-16 20.36
MW-17 22.25
MW·18 17.93
MW·19 23.12
MW-2O 25.66
MW·2OD 25.80
MW-21 20.18
MW-22 21.70
MW·23 20.72
MW-24 20.95
MW-25 20.36
CSX-MW-1 51.32
CSX-MW-2 46.70
CSX-MW-3 48.12
CSX-MW-4 47.15
CSX-MW-5 49.76
CSX-MW-6 45.92
DPSSP-MW5-1 24.01
DPSSP-MWS-2 19.97
DPSSp·MWS-3 16.06
DPSSP-MWS-4 17.54
DPSSp·MWS-5 15.20
SMW-1 18.55
SMW-2 17.81
SMW-3 17.82
SMW-4 18.00

NOTES.
NAPL· Ught Non-Aqueous Phase Uquld
AMSL - Above Mean Sea Level
BMP· Below Measuring Point
Blank cells indicate no fluid level measured

f:\project'D285643Vlapldata\WTRNAPL.XLSIJUN 91·NOV 96



APPENDIXG
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

October 21,1994
MeasurIng Apparent NAPL Depth to Depth to Apparent NAPL Corrected

!'NeilID Point NAPL ElevaUon NAPL Water Water table Specific Water table
Elevation ThIckness (ftAMSL) (ft BMP) (ft BMP) Elevatlon Gravity ElevaUon
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW-1 20.78 18.65 2.13 2.13
MW-1A 21.33 0.43 1.98 19.35 19.78 1.55 0.798 1.89
MW-2 21.83 0.75 1.43 20.40 21.15 0.68 0.763 1.25
MW-2A 21.13 18.8 2.33 2.33
MW-3 20.34 1.95 1.69 18.65 20.6 -0.26 o.no 1.24
MW-4 20.60 1.56 1.62 18.98 20.54 0.06 0.765 1.25
MW-5 20.32 1.27 1.45 18.87 20.14 0.18 0.n4 1.16
MW-6 21.18 1.15 1.55 19.63 20.78 0.40 0.765 1.28
MW-6D 21.45
~-7 19.30 1.86 1.88 17.42 19.28 0.02 0.796 1.50
MW-9 20.08
MW-10 16.56
MW-11 20.21
MW-12 19.54
MW-13 20.38
MW-14 20.27
MW-15 22.58
MW-16 20.36
MW-17 22.25
MW-18 17.93
MW-19 23.12
MW-2O 25.66
MW-2OD 25.80
MW-21 20.18
MW-22 21.70
MW-23 20.72
MW-24 20.95
MW-25 20.36
CSX-MW-1 51.32
CSX-MW-2 46.70
CSX-MW-3 48.12
CSX-MW-4 47.15
CSX-MW-5 49.76
CSX-MW-6 45.92
DPSSP-MWS-1 24.01
DPSSP-MWS-2 19.97
OPSSP-MWS-3 16.06
OPSSP-MWS-4 17.54
OPSSP·MWS-5 15.20
SMW-1 18.55
SMW·2 17.81
SMW-3 17.82
SMW-4 18.00

NOTES.
NAPL - Light Non-Aqueous Phase liquid
AMSL - Above Mean Sea Level
BMP· Below Measuring Point
Blank cells Indicate no fluid level measured

f:\project\0285643\napldata\WTRNAPL.XLSIJUN 91-NOV 96
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APPENDIXG
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

December 14,1994
Measuring Apparent NAPL Depth to Depth to Apparent NAPL Corrected

WelllD Point NAPL Elevation NAPL Water Water table Specific WatertabJe
Elevation ThIckness (ftAMSL) (ft 8MP) (ft 8MP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW·1 20.78 19.3 1.48 1.48
MW-1A 21.33 0.49 1.27 20.06 20.55 0.78 0.798 1.17
MW·2 21.83 1.92 1.80 20.03 21.95 -0.12 0.763 1.34
MW·2A 21.13 19.05 2.08 2.08
MW-3 20.34 1.90 1.04 19.30 21.2 -0.86 o.no 0.60
MW-4 20.60 1.63 0.94 19.66 21.29 -0.69 0.765 0.56
MW-5 20.32 1.41 0.95 19.37 20.78 -0.46 0.774 0.63
MW-6 21.18 1.05 0.78 20.40 21.45 -0.27 0.765 0.53
MW-6D 21.45
MW·7 19.30 2.16 1.22 18.08 20.24 -0.94 0.796 0.78
MW-9 20.08
MW·10 16.56
MW·11 20.21
MW·12 19.54
MW·13 20.38
MW·14 20.27
MW·15 22.56
MW-16 20.36
MW-17 22.25
MW·18 17.93
MW·19 23.12
MW·2O 25.66
MW-2OD 25.80
MW-21 20.18
MW-22 21.70
MW-23 20.72
MW-24 20.95
MW-25 20.36
CSX-MW·1 51.32
CSX-MW·2 46.70
CSX-MW-3 48.12
CSX-MW-4 47.15
CSX-MW-5 49.76
CSX-MW-6 45.92
DPSSP-MWS·1 24.01
DPSSP-MWS·2 19.97
DPSSP-MWS-3 16.06
DPSSP-MWS-4 17.54
DPSSP-MWS-5 15.20
SMW·1 18.55
SMW-2 17.81
SMW-3 17.82
SMW-4 18.00

NOTES:
NAPL • Ught Non-Aqueous Phase Uquid
AMSL • Above Mean Sea Level
BMP· Below Measuring Point
Blank cells Indicate no fluid level measured

f:\project\0285643\napldata\WTRNAPL.XLSIJUN 91-NOV 96
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APPENDIXG
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

March 1-2, 1996
MeasurIng Apparent NAPL Depth to Depth to Apparent NAPL Corrected

~eUID Point NAPL Elevation NAPL Water Water table Specific Water table
ElevatIon Thickness (ftAMSL) (ft BMP) (ft BMP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW-1 20.78 19.29 1.49 1.49
MW-1A 21.33 0.28 1.27 20.06 20.34 0.99 0.798 1.21
MW-2 21.83 0.95 0.94 20.89 21.84 -0.01 0.763 0.71
MW-2A 21.13 19.12 2.01 2.01
MW-3 20.34 1.96 1.28 19.06 21.02 -0.68 o.no 0.83
MW-4 20.60 1.66 1.26 19.34 21.00 -0.40 0.765 0.87
MW-5 20.32 1.99 1.55 18.n 20.76 -0.44 0.n4 1.10
MW.Q 21.18 1.71 1.18 20.00 21.71 -0.53 0.765 0.78
MW-6D 21.45 20.76 0.69 0.69
MW-7 19.30 1.93 1.26 18.04 19.97 -0.67 0.796 0.87
MW-9 20.08 0.04 0.96 19.12 19.16 0.92 0.n9 0.95
MW-10 16.56 15.01 1.55 1.55
MW-11 20.21 1.67 1.29 18.92 20.59 -0.38 0.780 0.92
MW-12 19.54 17.85 1.69 0.831 1.69
MW-13 20.38 18.69 1.69 1.69
MW-14 20.27 1.57 1.44 18.83 20.40 -0.13 o.no 1.08
MW-15 22.58 1.15 1.30 21.28 22.43 0.15 0.n9 1.05
MW-16 20.36 18.78 1.58 1.58
MW-17 22.25 19.91 2.34 2.34
MW-18 17.93 15.92 2.01 2.01
MW-19 23.12 18.00 5.12 5.12
MW-2O 25.66 20.50 5.16 5.16
MW-2OD 25.80 24.56 1.24 1.24
MW-21 20.18
MW-22 21.70
MW-23 20.72
MW-24 20.95
MW-25 20.36
CSX-MW-1 51.32 45.73 5.59 5.59
CSX·MW-2 46.70 46.31 0.39 0.39
CSX-MW-3 48.12
CSX-MW-4 47.15
CSX-MW-5 49.76
CSX·MW-6 45.92
DPSSP-MWS-1 24.01
DPSSP-MWS-2 19.97
DPSSp·MWS-3 16.06
DPSSp·MWS-4 17.54
DPSSP-MWS-5 15.20
SMW-1 18.55
SMW-2 17.81
SMW-3 17.82
SMW-4 18.00

NOTES:
NAPL - Ught Non-Aqueous Phase Uquid
AMSL· Above Mean Sea Level
BMp· Below Measuring Point
Blank cells Indicate no fluid level measured
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APPENDIXG

NAPL PLUME STUDY
DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

April 8,1996
Measuring Apparent NAPL Depth to Depth to Apparent NAPL Corrected

~ellID Point NAPL Elevation NAPL Water Water table Specific Water table
Elevation ThIckness (ftAMSL) (ft BMP) (ft BMP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW-1 20.78 18.03 2.75 2.75

MW-1A 21.33 0.39 2.47 18.86 19.25 2.08 0.798 2.39

MW-2 21.83 0.72 2.14 19.69 20.41 1.42 0.763 1.97

MW-2A 21.13

MW-3 20.34 1.46 2.29 18.05 19.51 0.83 o.no 1.95

MW-4 20.60 1.62 2.41 18.19 19.81 0.79 0.765 2.03
MW-S 20.32 1.72 2.37 17.95 19.67 0.65 0.n4 1.98

MW-o 21.18 2.33 2.58 18.60 20.93 0.25 0.765 2.03
MW-6D 21.45 19.6 1.85 1.85

MW-7 19.30 1.00 2.54 16.76 17.76 1.54 0.796 2.34

MW·9 20.08 3.15 3.06 17.02 20.17 -0.09 0.n9 2.36

MW·10 16.56 13.82 2.74 2.74

MW-11 20.21 1.28 2.45 17.76 19.04 1.17 0.780 2.17

MW-12 19.54 0.32 2.89 16.65 16.97 2.57 0.831 2.84

MW-13 20.38 17.51 2.87 2.87

MW-14 20.27 1.86 2.51 17.76 19.62 0.65 o.no 2.08

MW-15 22.58 0.66 2.28 20.30 20.96 1.62 0.n9 2.13

MW-16 20.36
MW-17 22.25

MW-18 17.93
MW-19 23.12

MW·2O 25.66

MW·2OD 25.80

MW-21 20.18

MW-22 21.70

MW-23 20.72

MW-24 20.95
MW-25 20.36

CSX·MW-1 51.32

CSX·MW·2 46.70

CSX-MW-3 48.12

CSX·MW-4 47.15

CSX-MW-5 49.76

CSX-MW-6 45.92

DPSSP-MWS·1 24.01

DPSSP-MWS·2 19.97

DPSSP-MWS-3 16.06

DPSSP-MWS-4 17.54
DPSSP-MWS-S 15.20

SMW-1 18.55

SMW·2 17.81

SMW-3 17.82
SMW-4 18.00

NOTES:
NAPL - Ught Non-Aqueous Phase Uquid
AMSL - Above Mean Sea Level

BMp· Below Measuring Point
Blank cells Indicate no nuid level measured
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APPENDIXG
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

July 12,1996
Measuring Apparent NAPL Depth to Depth to Apparent NAPL Corrected

WelllD Point NAPL Elevation NAPL Water Water table Specific Water table
Elevation ThIckness (ftAMSL) (ft 8MP) (ft 8MP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW-1 20.78 18.22 2.56 2.56
MW-1A 21.33 0.56 2.37 18.96 19.52 1.81 0.798 2.26
MW-2 21.83 0.73 1.95 19.88 20.61 1.22 0.763 1.78
MW·2A 21.13
MW-3 20.34 1.69 2.13 18.21 19.9 0.44 o.no 1.74
MW-4 20.60 0.765
MW-5 20.32 1.40 2.16 18.16 19.56 0.76 0.n4 1.84
MW-6 21.18 1.60 2.19 18.99 20.59 0.59 0.765 1.81
MW-6D 21.45 19.79 1.66 1.66
MW-7 19.30 0.796
MW-9 20.08 0.68 1.96 18.12 18.8 1.28 0.n9 1.81
MW-10 16.56 0.04 2.39 14.17 14.21 2.35 0.780 2.38
MW-11 20.21 1.55 2.30 17.91 19.46 0.75 0.780 1.96
MW-12 19.54 0.17 2.83 16.71 16.88 2.66 0.831 2.80
MW-13 20.38 17.55 2.83 2.83
MW-14 20.27 1.87 2.39 17.88 19.75 0.52 o.no 1.96
MW-15 22.58 0.99 2.16 20.42 21.41 1.17 0.n9 1.94
MW-16 20.36 17.74 2.62 2.62
MW-17 22.25 18.9 3.35 3.35
MW-18 17.93 14.46 3.47 3.47
MW-19 23.12 18.08 5.04 5.04
MW-2O 25.66 20.01 5.65 5.65
MW-2OD 25.80 23.88 1.92 1.92
MW-21 20.18 16.1 4.08 4.08
MW-22 21.70 17.87 3.83 3.83
MW-23 20.72 18.55 2.17 2.17
MW-24 20.95 18.59 2.36 2.36
MW-25 20.36 2.50 2.25 18.11 20.61 -0.25 0.n5 1.69
CSX·MW-1 51.32
CSX·MW-2 46.70 45.17 1.53 1.53
CSX-MW-3 48.12 45.81 2.31 2.31
CSX-MW-4 47.15 45.42 1.73 1.73
CSX-MW-5 49.76 45.22 4.54 4.54
CSX-MW-6 45.92 44.36 1.56 1.56
DPSSp·MWS-1 24.01
DPSSP-MWS-2 19.97
DPSSP-MWS-3 16.06
DPSSP-MWS-4 17.54
DPSSp·MWS-S 15.20
SMW-1 18.55
SMW-2 17.81
SMW-3 17.82
SMW-4 18.00

NOTES:
NAPL • Light Non-Aqueous Phase Liquid
AMSL • Above Mean Sea Level
8MP - Below Measuring Point
Blank cells indicate no fluid level measured
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APPENDIXG

NAPL PLUME STUDY
DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA
,

October 16,1996
Measuring Apparent NAPL Depth to Depth to Apparent NAPL Corrected

rvvelllD Point NAPL Elevation NAPL Water Water table SpecifIC Water table
Elevation ThIcknesa (ftAMSL) (ft BMP) (ft BMP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW-1 20.78 17.72 3.06 3.06
MW-1A 21.33 0.06 2.82 18.51 18.57 2.76 0.798 2.81
MW-2 21.83 0.73 2.43 19.40 20.13 1.70 0.763 2.26
MW-2A 21.13 17.56 3.57 3.57
MW-3 20.34 1.64 2.64 17.70 19.34 1.00 0.770 2.26
MW-4 20.60 1.58 2.65 17.95 19.53 1.07 0.765 2.28
MW-5 20.32 1.63 2.70 17.62 19.25 1.07 0.774 2.33
MW-6 21.18 2.10 2.78 18.40 20.50 0.68 0.765 2.29
MW-6D 21.45 19.27 2.18 2.18

MW·7 19.30 1.15 2.77 16.53 17.68 1.62 0.796 2.54
MW-9 20.08 0.74 2.72 17.36 18.10 1.98 0.779 2.56
MW·10 16.56 0.03 2.86 13.70 13.73 2.83 0.780 2.85
MW-11 20.21 1.38 2.82 17.39 18.77 1.44 0.780 2.52
MW-12 19.54 0.06 3.29 16.25 16.31 3.23 0.831 3.28
MW-13 20.38 17.10 3.28 3.28
MW-14 20.27 1.85 2.92 17.35 19.20 1.07 0.770 2.49
MW-15 22.58 0.85 2.65 19.93 20.78 1.80 0.779 2.46
MW-16 20.36 17.28 3.08 3.08
MW-17 22.25 18.44 3.81 3.81
MW·18 17.93 12.33 5.60 5.60
MW-19 23.12 17.79 5.33 5.33
MW-2O 25.66 19.83 5.83 5.83
MW-20D 25.80 23.30 2.50 2.50
MW-21 20.18 15.70 4.48 4.48
MW-22 21.70 17.48 4.22 4.22
MW-23 20.72 18.02 2.70 2.70
MW·24 20.95 18.09 2.86 2.86
MW·25 20.36 2.53 2.84 17.52 20.05 0.31 0.775 2.27
CSX-MW-1 51.32 43.28 8.04 8.04
CSX-MW-2 46.70 44.64 2.06 2.06
CSX-MW-3 48.12 45.36 2.76 2.76
CSX-MW-4 47.15 44.96 2.19 2.19
CSX-MW-5 49.76 44.91 4.85 4.85
CSX-MW-6 45.92 43.91 2.01 2.01
DPSSP-MWS-1 24.01 0.04 1.92 22.09 22.13 1.88 0.760 1.91
DPSSP-MWS-2 19.97 17.65 2.32 2.32
DPSSP-MWS-3 16.06 13.37 2.69 2.69
DPSSP-MWS-4 17.54 14.82 2.72 2.72
DPSSP-MWS-5 15.20 12.80 2.40 2.40
SMW·1 18.55 16.64 1.91 1.91
SMW-2 17.81 16.01 1.80 1.80
SMW-3 17.82 15.97 1.85 1.85
SMW-4 18.00 16.40 1.60 1.60

NOTES.

NAPL - Ught Non-Aqueous Phase Uquld
AMSL • Above Mean Sea Level

BMP· Below Measuring Point
Blank cells indicate no fluid level measured

Specific gravity for MWS·1 and MW·10 estimated by Interpolation
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APPENOIXG

NAPL PLUME STUOY
OEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

NAPL AND WATER-LEVEL DATA

November 16,1996 <

MeasurIng Apparent NAPL Oepth to Oepth to Apparent NAPL Corrected

Well 10 Point NAPL Elevation NAPL Water Water table SpecifIC Water table
Elevation ThIckness (ftAMSL) (ft BMP) (ft BMP) Elevation Gravity Elevation
(ftAMSL) (feet) (ftAMSL) (ftAMSL)

MW·1 20.78 17.92 2.86 2.86

MW·1A 21.33 0.09 2.59 18.74 18.83 2.50 0.798 2.57

MW·2 21.83 0.62 2.19 19.64 20.26 1.57 0.763 2.04

MW-2A 21.13 17.71 3.42 3.42

MW-3 20.34 1.69 2.44 17.90 19.59 0.75 o.no 2.05

MW-4 20.60 1.49 2.39 18.21 19.70 0.90 0.765 2.04
MW-5 20.32 1.18 2.33 17.99 19.17 1.15 0.n4 2.06

MW-6 21.18 1.68 2.44 18.74 20.42 0.76 0.765 2.05

MW-6D 21.45 19.53 1.92 1.92

MW-7 19.30 1.14 2.51 16.79 17.93 1.37 0.796 2.28

MW-9 20.08 0.90 2.28 17.80 18.70 1.38 0.n9 2.08

MW·10 16.56 0.02 2.44 14.12 14.14 2.42 0.780 2.44

MW-11 20.21 1.54 2.56 17.65 19.19 1.02 0.780 2.22

MW-12 19.54 0.08 3.09 16.45 16.53 3.01 0.831 3.08

MW-13 20.38 17.28 3.10 3.10

MW-14 20.27 1.82 2.62 17.65 19.47 0.80 o.no 2.20

MW·15 22.58 0.83 2.44 20.14 20.97 1.61 0.n9 2.26

MW-16 20.36 17.42 2.94 2.94

Mw-17 22.25 18.55 3.70 3.70

MW-18 17.93 12.31 5.62 5.62

MW-19 23.12 17.96 5.16 5.16

MW-2O 25.66 19.96 5.70 5.70

MW-200 25.80 23.47 2.33 2.33

MW-21 20.18 15.83 4.35 4.35

MW-22 21.70 17.61 4.09 4.09

MW-23 20.72 18.23 2.49 2.49

MW-24 20.95 0.01 2.67 18.28 18.29 2.66 0.790 2.67

MW-25 20.36 2.45 2.60 17.76 20.21 0.15 0.n5 2.05

CSX-MW-1 51.32 42.38 8.94 8.94

CSX-MW-2 46.70 44.86 1.84 1.84

CSX-MW-3 48.12 45.59 2.53 2.53

CSX-MW-4 47.15 45.20 1.95 1.95

CSX-MW-5 49.76 45.07 4.69 4.69

CSX-MW-6 45.92 44.12 1.80 1.80
OPSSP-MWS-1 24.01 0.05 1.68 22.33 22.38 1.63 0.760 1.67
OPSSp·MWS-2 19.97 0.05 2.09 17.88 17.93 2.04 0.760 2.08

OPSSP-MWS-3 16.06 13.61 2.45 2.45
OPSSP-MWS-4 17.54 15.14 2.40 2.40
OPSSP-MWS-5 15.20 13.11 2.09 2.09
SMW-1 18.55 16.84 1.71 1.71
SMW-2 17.81 16.20 1.61 1.61
SMW-3 17.82 16.15 1.67 1.67
SMW-4 18.00 0.02 3.34 14.66 14.68 3.32 0.780 3.34

L
NOTES:
NAPL - Ught Non-Aqueous Phase Uquid
AMSL • Above Mean Sea Level

BMP· Below Measuring Point
Blank cells indicate no nuid level measured

Specific gravity for MWS-1, MWS-2. SMW-4, MW-24 and MW-10 estimated by
Interpolatlon
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APPENDIXH

NAPL PLUME VOLUME, RESIDUAL NAPL VOLUME, AND NAPL PLUME

MIGRATION VELOCITY ESTIMATES:

CALCULATIONS AND PARAMETERS

NAPL PLUME VOLUME ESTIMATE

In order to interpolate apparent NAPL thickness at any location from the apparent

NAPL thickness measurements of November 15, 1996, a finite element grid was utilized.

A grid consisting of 56 cells, each 200 feet by 200 feet was superimposed on the apparent

NAPL thickness contour map (Figure H-l). At each node a NAPL thickness was estimated

by linearly interpolating between isopach contour lines. The apparent NAPL thickness

assigned to each cell was calculated by averaging the interpolated apparent NAPL thickness

values at the nodes surrounding the cell.

The average apparent NAPL thickness for each cell was converted into the specific

NAPL volume for the cell using the three-phase van Genuchten capillary method (Parker,

et aI., 1994). This method first calculates capillary pressures which are used to calculate

water and NAPL saturations. The NAPL saturation is used to calculate NAPL volumes per

unit area, which allows the calculation ofthe NAPL volume.

Using a range of 0.3 to 0.4 for soil porosity based on geotechnical analyses, the

average equivalent thickness of NAPL across the entire finite element grid was

approximately 0.04 to 0.055 feet. Multiplying these values by the area encompassed by the

finite element grid, 2,240,000 ft2, results in an estimated NAPL volume range of 690,000 to

920,000 gallons.

The van Genuchten capillary method relies on various soil and fluid properties, a

representative distribution ofwhich was not available for this NAPL volume estimate. Some

ofthe model input parameters were generated from in-well testing and represent conditions

at relatively small radii around the tested well. For example, the parameter, 8m, the

H·I
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"irreducible" water saturation of 0.215 in the RI Report (KemronlVersar, 1995) appears to

be based on a single measurement. Literature values for similar soils (Farr, et aI., 1990) vary

significantly, to as low as 0.08. Thus, due to the use ofconstant or average input parameters,

the range of NAPL volumes reported above inherently contains multiple sources of

uncertainty.

The source ofeach property incorporated in the model and the value assigned to that

property are described below.

Zu' Zow' and Zao are fluid interface elevations specific to each cell. Zu is the upper

elevation ofthe capillary fringe, the highest elevation with any NAPL (oil) content. Zow is

the elevation of the oil-water interface, at which oil-water capillary pressure is zero. Zao is

the elevation ofthe air-oil interface. Each calculation is performed at a discrete elevation, Z,

with a discrete thickness, dz, within the NAPL-bearing soil. Values ofZ between monitoring

wells were interpolated and dz has been set at 0.05 feet in order to provide a sufficient

resolution for calculations. The value ofdz has been chosen based upon sensitivity analysis.

How is the oil-water capillary pressure calculated from Z, Zao' and the specific gravity

ofthe product, Pro' The specific gravity of the product in twelve monitoring wells across the

DPSC facility was determined by laboratory analysis, as discussed in Section 4 of this

document. A specific gravity for the product in each cell was assigned by linear interpolation

and linear extrapolation based on the specific gravities measured in the laboratory. Hao' the

air-oil capillary pressure, is calculated from Z, Zow' and Pro' These pressures vary at each

elevation and cell according to the NAPJ;,. thickness above and below the discrete elevation,

Z.

Hao = Pro(Z - Zao)

How = (1 - Pro)(Z - Zao)

Sw is the water saturation at a specific elevation, calculated from the given oil-water

capillary pressure Howat that elevation. SOf is the free oil saturation at an elevation based on

the air-oil capillary pressure, Hao' at that elevation. Sm is the "irreducible" water saturation

H·2
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for a soil based on its grain-size distribution. A value of0.215 was assigned to Sm' based on

geotechnical results provided in Appendix H of the RI Report (Kemron/Versar, 1995).

Sw = (1 - Sm) (1+(a Hown-m
) + Sm

Sof= (1 - S~ (1+(a Bao Haorrm
) + Sm - Sw

a, m and n are van Genuchten parameters for soil. a, the van Genuchten soil/water

parameter, was estimated by employing a correlation with saturated hydraulic conductivity.

In-situ hydraulic conductivity tests were conducted during the RI (KemronIVersar, 1995).

The geometric mean of hydraulic conductivity values estimated from tests in wells which

intersected the NAPL plume is 3.4 feet per day (ft/d). This value was used in the following

equation:

a =A ~w1l2

A, a parameter based primarily on laboratory analyses ofvertical conductivities has

been estimated as 1.5 fr3/
2
, which results in an a of2.77 ft-I.

n, the pore size distribution exponent, was estimated as 1.446. This value for n was

determined based on geotechnical analyses of soil samples (Kemron/Versar, 1995). The

value of m, a calculation coefficient based on n (m = 1 - (lin)), was estimated at 0.308.

Bao and Baw are scaling factors based on surface tensions. B ao is the ratio of water

surface tension to NAPL surface tension. The surface tension of a NAPL sample collected

from MW-25 was measured in a laboratory to be 24.5 dynes/em. The surface tension of

water is 72.8 dynes/em. The ratio Bao is 2.97. Baw is the ratio ofwater surface tension to

NAPL-water interfacial tension. The laboratory measured value ofNAPL-water interfacial

tension for a NAPL sample collected from MW-25 was reported as 29.2 mN/m. Baw is 2.49.

The porosity of the soil, ~, was assumed to be 0.3 to 0.4 based on geotechnical

analysis.

The volume ofNAPL per unit area per interval dz =~ SOf dz

H-3



Therefore, the volume ofNAPL per unit area (Vof) = L (~ Sof dz) for all z.

The total volume of NAPL beneath DPSC equals the volume ofNAPL per unit area

by the area encompassed by the finite element grid. The total volume calculated was

approximately 690,000 to 920,000 gallons, based on the 0.3 to 0.4 range of porosities.

RESIDUAL NAPL VOLUME ESTIMATE

The volumetric product content of soil, 00' was estimated from soil bulk density, oil

(NAPL) density, and the reported concentrations ofTPH in soil samples (Parker et aI., 1994).

The soil bulk density, Pb' is calculated from the assumed porosity, 0.3, and the soil

particle density, assumed to be 2.65 g/cm3
• The NAPL density, Po. was previously estimated

as 0.75 g/cm3 (KemronlVersar, 1995).

The volume ofsoil above the air-NAPL and air-water interface, inside the 500 ppm

TPH contour, and in the 15 to 30 foot depth interval was calculated to be 7,440,000 fe. The

area enclosed by the 500 ppm contour is 1,882,000 ft2. The average thickness of soil above

the air-NAPL and air-water interface, inside the 500 ppm TPH contour, and in the 15 to

30 foot depth interval is 3.95 feet. Using the estimated volumetric oil (NAPL) content ofthe

soil, 0.0063, the residual volume ofNAPL in the soil was conservatively estimated to be

351,000 gallons. The calculation likely overestimates the volume ofresidual NAPL because

the soil samples for TPH analysis were preferentially submitted from the lower portions of

the 15 to 30 feet interval. Thus, the portion of this interval which is used in this estimate, an

average of the upper 3.95 feet, is likely to, as an average, contain lower concentrations of

TPH than the lower portion of this interval.

H-4
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NAPL PLUME MIGRATION VELOCITY ESTIMATE

The migration rates of NAPL plumes can be estimated based upon the hydraulic

gradient of the water table and a mobility factor relating soil and fluid parameters (Parker,

et aI., 1994). Because of its proximity to the southern downgradient edge of the plume,

values determined during tests performed on monitoring well MW-6 are used.

These estimated values inherently contain uncertainties as evidenced by the estimated

ranges of required input parameters. Several of these variables, including hydraulic

conductivity and hydraulic gradient, are spatial parameters and therefore represent conditions

specific to a certain area. The parameters used for these NAPL velocity estimates are

specific to the area in the vicinity of MW-6. Not only are there significant uncertainties

associated with these NAPL velocities, but applying these estimates to other areas within the

study area would compound these uncertainties and result in non-representative NAPL

migration velocities. It should also be noted that monitoring wells in which no NAPL is

present have been installed to the south of the plume. These monitoring wells are

periodically monitored for the presence ofNAPL so that further possible migration of the

NAPL plume will be identified.

The majority ofvalues used to calculate the mobility factor are lab or field measured

values. The density ofthe product, Pro' was determined by lab analysis to be 0.765 g/cm3•

The hydraulic conductivity of the soil, Ksw, was estimated at 0.83 ft/day from slug tests

performed in MW-6 during the Remedial Investigation. The irreducible water saturation of

the soil, 8m, was determined to be 0.215 by lab analyses performed as part of the Remedial

Investigation.

TIro' the ratio of the dynamic viscosity of oil (NAPL) to the dynamic viscosity of

water, was calculated based upon literature values (Oak Ridge National Laboratories, 1989).

The dynamic viscosity of JP-4, J..lo' was estimated at 0.829 centipoise (cp). The dynamic

viscosity of water, J..lw' is 1 cp at 20 C. The ratio of these two values, TIro' is 0.829. The

porosity ofthe soil, <1>, was estimated at between 0.3 to 0.4, also based upon literature values.

The maximum mobility factor Momax is computed as:

Momax = (Pro Ksw) / (l1ro <I> (I-8m))
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"'-.' Mo
max =2.44 ft/day to 3.26 friday (based upon a range ofporosities)

The gradient of the corrected water table, dZajdx, is very shallow and has been

conservatively estimated at 0.001 ft/ft.

The maximum NAPL plume velocity, vomax, is calculated as:

vo
max = (Mo

max
) (dZajdx)

vo
max = 0.0024 ft/day to 0.0033 ft/day (based upon a range ofporosities)

In order to attain the maximum NAPL plume velocity, vo
max

, an apparent thickness

greater than that observed at DPSC is required. At the thicknesses observed at DPSC, the

relative oil mobility may be as little as half of the maximum value. Because the apparent

product thickness at MW-6 is near the minimum apparent thickness seen in soils of this type

due to capillary exclusion, the NAPL plume velocities in the vicinity of MW-6 can be

estimated at approximately halfofthe maximum NAPL plume velocity. This velocity ranges

between approximately 0.0012 friday and 0.0033 ft/day based upon both the relative oil

mobility factor and the estimated range ofporosities.
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INTRODUCTION

A large amount of petroleum hydrocarbon material has been discovered in the
subsurface at the Defense Personnel Support Center (DPSC) in Philadelphia,
Pennsylvania. Hydrocarbon material has contaminated soil and is also found as a
light non-aqueous phase liquid (LNAPL) floating on groundwater. The origin of the
LNAPL is of particular concern due to its widespread distribution at the DPSC facility.

A number ofpetroleum hydrocarbon products were reported to have been used or
stored at the DPSC facility. A summary of these potential on-site sources has been
compiled by Louis Berger & Associates and Malcolm Pimie, Inc. in a report titled
"Phase II Expanded Site Investigation Report, 1996." There is concern, however, that
some or all of the contamination at the DPSC facility is from off-site sources. One
potential off-site source is a refinery located to the west adjacent to the DPSC facility.
A number of tanks used for the storage of finished and intermediate petroleum
hydrocarbon products are situated on the refinery property.

Soil, LNAPL, and water samples were collected on and adjacent to the DPSC facility in
an attempt to characterize the nature of the material present and to pinpoint its origin.
Samples were analyzed using a variety of tests depending on the location and type of
sample. In general, an infrared (lR or FTIR) scan and capillary GC analysis were
performed on most samples. These tests provided information as to the potential
presence of hydrocarbon materials and the boiling range of any material that was
present. Other tests were performed Lased on the project requirements and included
tests for ethers, alcohols, organic lead, selected metals, volatile organic compounds,
semi-volatile compounds, dyes, specific gravity, viscosity, flash point and pH. This
report summarizes the important findings.

DEFINITION OF TERMS

The following provides a definition of some of the technical terms that are used in this
report.

Naphtha is a generic term that can refer to a number of different low boiling materials.
Naphtha can refer to hydrocarbon solvents or to a number of intermediate refinery
products. These products are generally characterized 'as having very low flash points
and relatively low distillation end points. The composition and boiling range of each
naphtha will vary depending on the intended use of the product.
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Kerosene is a generic term that refers to a number of different refined petroleum
distillate products. These products are generally characterized as having moderate
flash points and moderate distillation end points.

JP-4 is a turbine fuel that was widely used in the past to power jet aircraft used by the
US Military Services. This fuel was typically made from a straight run petroleum
distillate or naphtha.

JP-5is a turbine fuel that was widely used in the past by the US Navy to power jet
aircraft. This fuel was typically made from a straight run petroleum distillate or
kerosene.

JP-8 is a turbine fuel that is currently used by all branches of the US Military to power
jet aircraft. This fuel is typically made from a straight run petroleum distillate or
kerosene. Its chemical composition is similar to that of JP-5.

Jet A is a turbine fuel that is widely used throughout the world to power civilian jet
aircraft. This fuel is typically made from a straight run petroleum distillate or
kerosene. Its chemical composition is similar to that of JP-5 and JP-8.

Diesel refers to one of several different grades of fuel that are used to power diesel
engines. These fuels are typically made from a straight run petroleum distillate.
Diesel #1 is designed for use in high speed engines that are subjected to frequent and
relatively wide variations in loads and speeds and for use where low ambient
temperatures are encountered. Diesel #2 is designed for use in high speed engines
that are subjected to relatively constant loads and uniform speeds. Diesel #4 is
designed for use in low and medium speed engines that are subjected to sustained
loads and constant speeds.

Fuel oil is a generic term used to describe various products that can be utilized for
heating purposes. Fuel oil #1 is typically made of a light distillate and is intended for
use in burners which vaporize the fuel as it enters the combustion chamber. Fuel oil
#2 is typically made of a heavier distillate than fuel oil #1 and is intended for use in
burners that atomize the fuel as it enters the combustion chamber. Fuel oil #2 is
typically used in domestic burners and medium capacity commercial-industrial
burners. The ease of handling overcomes the higher cost relative to residual fuels.
Fuel oil #4 is typically made of a light residual or heavy distillate and is intended for

"--- use in pressure-atomizing commercial-industrial burners. Fuel oil #5 is typically made
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of a residual material that mayor may not require preheating. Fuel oil #6 is typically
made of a residual material that generally requires heating during storage and
transport.

BACKGROUND

A number of different petroleum hydrocarbon products were used and stored at the
DPSC facility. Bulk petroleum products used included gasoline, diesel, and a number
of different fuel oils. Products used in smaller amounts included lubricating oils such
as motor oil, and solvents associated with cleaning and painting activities.

DPSC is located in the Coastal Plain Physiographic Province and is underlain by
unconsolidated Pleistocene and Cretaceous sediments which overlie crystalline
bedrock. The site is reported to be characterized by varying thicknesses of fill which
overlie a silt unit which is up to approximately 15 thick. The silt unit is underlain by
undifferentiated sand and gravel in which the water table is present. The water table
is present at approximately 15 to 20 feet below ground surface. The NAPL is present
within the sand and gravel unit, on top of the water table. DPSC is underlain by a
single unconfined aquifer, although regionally confining units are present which define
two aquifers.

POTENTIAL SOURCES OF PETROLEUl.l CONTAMINATION ATDPSC

There are a number of potential sources for the material present at the DPSC facility.
Products known to have been present at the DPSC facility include gasoline, diesel, fuel
oil, and various lubricating oils and 'solvents as reported by Malcolm PirnielLouis
Berger. 1996.

A number of underground storage tanks (USTs) and associated piping were located
near Building 28 beginning around 1941. This is the location of an automotive and
locomotive fueling facility. Three USTs were installed in 1941, replaced in 1971, and
retrofitted in 1987-1988. The USTs contained gasoline and diesel. A supply pipe was
found leaking in the 1987-1988 investigation. In 1994, suspected pipe leaks were
noted in the area of the pump i51and during further upgrades to the facility.

Another fueling facility was located near Buildiug 9. This facility was reported. to have
been a relatively old operation (pre-1941). Tanks at this location were l'eported to have
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been placed inside a vault and were likely removed during the construction of Building
9. These tanks were reported to have contained gasoline.

There are several active underground and above ground tanks located near Building
18. The tanks were reported to have contained fuel oil #6. There were also several
USTs near Oregon Avenue that were reported to have been installed in 1922. These
tanks supplied fuel to a demolished boiler plant and the tanks went out of service in
1940.

A 550 gallon waste oil storage tank was installed in Building 8 in 1973. Prior to the
tank installation, waste oil was stored in 55 gallon drums. The waste oil tank was
removed in May of 1995.

IDENTIFICATION OFMATERIAL AT THE DPSC FACIUTY

Based on the testing results, there appears to be several products present at the DPSC
facility. Present on top of the groundwater is a LNAPL. This material is a relatively
undegraded light naphtha similar to that expected for a JP-4. The LNAPL was fairly
consistent in its composition throughout the site where free product was encountered.
The exceptions to this were the LNAPL samples collected from MW7 and MW12 where
the LNAPL appeared to contain a degraded naphtha. The soil present near the
groundwater beneath the DPSC facility in the area of the LNAPL appeared to be
impacted with degraded and undegraded naphtha depending on the location from
which the samples were collected. In the soil beneath the DPSC facility but above the
zone impacted by the groundwater, there appears to be evidence of gasoline, fuel oil
and waste oil at what appears to be isolated locations.

The LNAPL is characterized as a low boiling or light naphtha that has a boiling range
from below 2000F to approximately 600°F. The undegraded material displays an
inverse relationship between the amount of material and its molecular weight. The
undegraded material also shows a pattern of n-alkanes that is characteristic of a
straight run naphtha. Since degradation processes generally result in a loss of the
highly volatile compounds and n-alkanes, the presence of these constituents indicates
that the LNAPL is a relatively undegraded naphtha. Undegraded naphtha is the
dominant material present in LNAPL collected from locations MW1A, MW2, MW3,
MW4, MW5, MW6, MW9, MWll, MW14, MW15 and MW25.
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The LNAPL collected from MW7 was slightly different and consisted of a degraded
naphtha. The material at ~f.W7 is characteristic of a low boiling naphtha that has a
boiling range from below 2000 F to approximately 600oF. It did not show any evidence
of the n-alkanes characteristic of an undegraded naphtha. The loss of the n-alkanes
indicates that this naphtha has undergone extensive biological degradation. The
extent of the degradation indicates that this material was likely released many years
prior to the undegraded naphtha discussed above.

Present at low levels in several LNAPL samples was what appeared to be a degraded
naphtha similar to that found in MW7. A mixture of dagraded and undegraded
naphtha was present at locations MWIA, MW9 and MWll. The degraded naphtha is
likely from a release that is many years old and the undegraded naphtha from a fairly
recent release.

The LNAPL collected from location MW12 was different than that from the other
sampling locations. This material is characteristic of a kerosene with a boiling point
range from approximately 3000 F to 600oF. The material from MW12 showed an
absence of n-alkanes which is characteristic of a biologically degraded naphtha. MW12
also showed an absence of the highly volatile compounds that were present in all of the
other LNAPL samples.

The absence of the highly vol&.tile cumpounds in MW12 may indicate that the volatile
compounds have been lost by evaporath'e processes. Due to the fact that a low boiling
naphtha is found in all of the other LNAPL samples, it is likely that the material at
MW12 is a low boiling naphtha that has undergone more evaporative weathering than
the other LNAPL samples. The greater extent of evaporative weathering may indicate
that this material is located near the edge of the old naphtha plume. It is also possible
that this is not a naphtha but rather u kerosene.

Organic lead was found at low levels in several of the LNAPL samples. Only
tetramethyllead and tetraethyllead were present in the LNAPL. The relative ratios of
these two lead species suggests that the lead is the result of more than one lead
release. The presence of the adjacent refinery complicates the possible origin of the
organic lead since it may come from the release of a leaded gasoline package that is
blended into gasoline stock to make leaded gasoline rather than from the release of
leaded gasoline.
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Isooctane was also found in several of the LNAPL samples. Generally, isooctane is
found in gasoline or in various refinery streams used to make gasoline. The presence
of isooctane is generally not associated with naphtha.

The presence of both organic lead and isooctane indicate that the LNAPL contains low
levels of leaded gasoline. The lt~ad levels in the LNAPL vary from a high of 0.28 to less
than 0.01 grams of lead per gallon. Due to the low level of lead generally present in
the LNAPL, the lead and gasoline constituents have most likely been distributed
throughout the site by the naphtha. To determine the actual proportion of leaded
gasoline in the LNAPL one would need to determine the distribution of lead based on
the quantity of LNAPL found throughout the site, the approximate level of lead in the
gasoline when it was released, and the effect of weathering processes on the lead
concentration. At this point, we have not attempted to make these determinations.

Soil samples were analyzed at varying depths within the LNAPL impacted zone at
locations MW23, MW24 and MW25. Soil samples from MW23 collected at 18-20, 20-22
and 24-26 feet showed evidence of a highly degraded naphtha similar to that present
at MW7. Soil samples from MW24 collect&d at depths of 16-18, 18-20 and 20-22 feet·
showed evidence of a relatively undegraded naphtha. Soil samples from MW25
collected at depths of 18-20, 20-22 and 24-26 feet showed a mixture of degraded and
undegraded naphtha. The sample collected at 18-20 feet displayed a dominant pattern
of n-alkanes which is characteristic of an undegraded naphtha. The sample collected
at 20-22 feet showed evidence of a mixture of a degraded and undegraded naphtha.
Finally the sample collected at 24-26 feet lacked the n-alkanes and is characteristic of
a degraded naphtha.

Material was found in the soils abovp. th~ smear zone created by the LNAPL as it
moves vertically through the soil during groundwater fluctuatations. Highly
evaporated gasoline was found near Building 28. Motor oil or other lubricating oil was
also found in the soil near Building 28. Finally, a fuel oil was found near the Oregon
Avenue USTs. None of these materials are similar to the degraded or undegraded
naphtha that makes up the vast majority of the LNAPL.
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ORIGIN OF CONTAMINATION AT THE DPSC FACILITY

In determining the origin of the contamination at the DPSC facility, the boiling range
and general chemical composition of material provided the primary information source.
Specific chemical composition analyses were used for identification of gasoline
components. The volume of material and the expected groundwater flows have not
been factored into this analysis of the potential sources of the LNAPL.

Both on and off-site sources were evaluated to determine if they were likely origins of
the three different materials that make up the LNAPL present at the DPSC facility.
The three components are an undegraded naphtha, a degraded naphtha and a gasoline
or gasoline precursor. The possibility that the LNAPL originated with a subsurface
release was considered because of the high proportion of volatile compounds.

The general composition of the LNAPL does not correspond to any of the products
reported to have been stored and used at the DPSC facility. The LNAPL is not a motor
oil, lube oil, or solvent. The boiling range of the LNAPL is not what one would expect
for motor oil, lube oil, or solvent.

The LNAPL is not a fuel oil or boiler fuel. The expected flash point of the LNAPL is
very low and would represent a safety hazard if used as a fuel oil. The high ratio of
low to high boiling compounds in the LNAPL is not characteristic of fuel oils. Fuel oils
are generally low cost fuels, and as such, contain higher proportions of high boiling
(less valuable) compounds than low boiling compounds.

The LNAPL is not a diesel. The boiling range of the LNAPL is not what one would
expect for a diesel. The expected flash point of the LNAPL is very low and would
represent a safety hazard if used as a diesel. The absence of the higher boiling
material found in diesel indicates that this is not a diesel. The power associated with a
diesel fuel is linked with these high boiling compounds.

The LNAPL may contain small amounts of gasoline but is not primarily gasoline. The
boiling range of the LNAPL extends beyond that of gasoline. The typical constituents
of gasoline, namely the high octane aromatic hydrocarbons, are not present at the
levels characteristic of gasoline. The level of n-alkanes present in the LNAPL greatly
exceeds that found in gasoline. The wide distribution of low levels of organic lead
throughout the LNAPL suggests that the naphtha was the likely carrier for the organic
lead, and· not gasoline.
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The LNAPL is not a mixture of gasoline and diesel. The typical constituents of
gasoline, namely the high octane aromatic hydrocarbons, are not present at the levels
which are characteristic of gasoline. The level of the low octane n-alkanes present in
the LNAPL greatly exceeds that found in gasoline. The absence of the higher boiling
material found in diesel would eliminate the components that are responsible for the
power of this fuel.

The LNAPL contains low levels of leaded gasoline and possibly some unleaded
gasoline. The highest concentration of gasoline in the LNAPL does not correspond to
any known gasoline storage location. This suggests that the gasoline has been moved
to its current location by the naphtha that makes up the bulk of the LNAPL.

Because there is no known on-site source of the naphtha component of the LNAPL, off­
site sources were considered. The boiling range of the degraded and undegraded
naphtha that makes up the majority of the LNAPL best matches JP-4. Because of this,
the LNAPL was analyzed to determine if the JP-4 icing inhibitor, ethylene glycol
monomethyl ether, was present. Although none was found, production and shipment
of JP-4 without this additive is not uncommon. Additionally, this additive may have
been present at the time of release and has since degraded in the envirOllraent.

Due to the presence of the adjacent refinery to the west of the DPSC facility, the
naphtha may also be the result of a release of a refinery intermediate or light crude oil.
Although the boiling range of this material is not typical of a current refinery naphtha,
the composition of refinery naphtha can change depending on refinery operating
conditions. Likewise, the composition of crude oil feed stocks is unknown and one or
more may, at some time, have been similar to that seen for the naphtha. Because of
these uncertainties, it is not possible to ntle out a refinery intermediate or crude oil as
the LNAPL source.

Sampling activities were conducted to the west of Schuylkill Expressway to determine
the extent of the LNAPL. The borings were reported to have been advanced east of
any refinery tanks or pipelines. Analyses showed the presence of a highly degraded
petroleum products. A degraded gasoline W&S pl'esent at boring CSX-MW5. Degraded
naphtha was found in borings CSX-MW3, CSX-:MW4, CSX-MW5 and CSX-MW6.
There was no evidence of an undegraded naphtha.

A series of borings were also advanced south of the DPSC facility in the vicinity of a
( sewer line. Gasoline was present at locations M\VS-l and MWS-2. An undegraded
~
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naphtha appeared to be present at locations MWS-l, MWS-2, SBS-2, SBS-5 and SBS­
6. A degraded naphtha appeared to be present at locations MWS-l, MWS-2, MWS-3,
MWS-5, MWS-7, SBS-5, SBS-6 and SBS-8.

These findings suggest that the refinery is a likely source of the degraded naphtha and
some, ifnot all of the gasoline that is present in the LNAPL at the DPSC facility. The
refinery is also the likely source of the undegraded naphtha, as well.

SUMMARY

The identity of the material that makes up the LNAPL at the DPSC facility is not due
to the release ofproducts stored at the DPSC facility except for the possible release of
some gasoline. The LNAPL is unusual and is characteristic of JP-4, a refinery
naphtha or a light crude oil.

Clearly, there appears to have been at least two releases of naphtha that now make up
the LNAPL. One naphtha is highly degraded and is found throughout the DPSC
facility, as well as to the west and south. The other naphtha is relatively undegraded
and is found generally in the southwestern portion of the DPSC facility.

Gasoline presents a minor component of the LNAPL. It may be due to the release of a
gasoline at the DPSC facility but may also come from the same source as does the
naphtha, i.e., the refinery.

MPI1121L.DOC:
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APPEfiulXK

NAPL PLUME STUDY
DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA

SUMMARY OF DPSC STORAGE TANKS

(

BRAC
PADEPTANK TANK NO.
NO. (see note (see note CAPACITY PRESENT DATE TANK CONDITION PO~IMPUCAnoNSOF

C) D) (gallons) CONTENTS LOCATION USE INSTALLED (see note B) CONTAMINATION COMMENTS TANK

USrSj

In operation 1942-preaent. (I~
No.8 Fuel 011 '- highly vIscouI,

Cleaned and Tanka encased In concrele AM);
001

7 through 25,()()()I2."I~ each
Bldg. 18 tank precision lested In

Several releuM cI fuel 01 have
connected to 2 ASTa and pump-

and must be heated to be
through 16 Fuel OIP-ll.l~ farm (Bet. Bldg. ActIve(2.S,I~ Jan. 194:z<Ul been documented In the YIcInIty pumped... physical propertIM

005
11 tank 18&ASTI)

FaD 1994 - Tested
of Bldg. 18. (I~ house (Bldg. 18); Supplies fuel to greatly UmIlIts mobility and

tlght lSl Bldg. 8 boUer .. backup power potential to flow through aoIIa.
supplylSl

Allin 'gooa
006 4 Unleaded gas(l) condilIono(l)

each 'In operation 1971·1994(12) Used
10,OOO(l,2,U.I2,11) Removed 20 r:y of contaminated for OlHite automotive Tanks are located wlIhln IimIIa of

tanks have 8' ~III) So.of Bldg. 28
Removed 5J9.4 194~a.1.)

All tanks and piping
soil - additional contaminated consumption; Replaced with one NAPL plume. Tanks 1ested tight,

007 5 Unleaded gas(l) (Gas Station) 11,2) Jan - 1971(1.2.3)
tightness tested In

&011 left In place (I)Removed 50 2,000 gal. tank and one 4,000 gal. with only minor timited &Oil
Top of each 1988-no leaks AI)

cyl'l tank. (ASTs Nos. 004A & 005A, contamlnation documented.
tank 16 3' respectively) (II)

----- ---- -------- ------ bgs(18) 1--------
Leak In Tank 008

008 6
10,OOOIl,2.U,I2,11)

Dlesef.s.&.l2) fuel line discovered
tank has 8' ~III) and repaired

10/8-r'l

Rogers SI. bet. Jan -19711') Jan- Intact; no evidence
In operation 1973-1993(12)

Tank 16 slightly upgradient of the3O,OOOIl,2.'.•.I2,11) Diesel 112 Fuel Bldgs.1&8. Top Removed No vee or TPH contam. Supplied fuel to Bldg. 8 standby
009 17

10'6" t x 46'6" 19.(11) Oil(S,4), Diesel (12) of tank Is 3' 2/95(12) 197311,2,.,12)early of leakage from
observed beneath tank.(I-'l emergency diesel generators (1.3);

NAPL plume. No evidence of

bgslll) 1970s(l') tank or piplnglt)
out of 68rvlce for 10 years.P)

contamination Is documented.

Intact; no holes or Minor relea68 beneath tank
Exact contents of this tank are

Tank Is slightly upgradient of the
550(1,2,'.•.1.12,11) Waste Oil(l,l2) Courtyard of Removed evidence of leakage (TPH. 1200 ppm)(S) No

unknown. In operation 1973-1992
NAPL plume. Only minor

010 18
4' t x 6' Ig,l1l)

(Used Motor Bldg. 8 (center 5/94(2.12) Jan-1973(1,2,S,··12
in tanks or piping contaminated &Oil found during

(12) "Waste 011 tank for two
evidence or contamination 16Oil)(I.•) ohlle)

during removarl) tank removal (I)
standby emergency diesel

documented.
generators In Bldg. 8" II)

In operation 1922·1941. Exact
Contam. beneath 1 lank: TPH • contents are unknaM1(12) Out of Tanka are located far outside of

Diesel or12 9800 ppm at 14' bgslSl SoIl selVice since 194O'a.1II Fuel the .miIa of NAPL plume. Extent
011 14 Fueflt4Fuel Along Oregon Removed

Intact; no hol81 or
around and under tanks storage for former Bldg 10 boiler of contamination Is unknown -

012 15
each 6,()()()l2.I.1,1,'1)

Oil (I.')Heating Ave., North of
7194(2.1~

Jan-1922(1,2,··I~ evidence of
observed as conlamlnated.(I) No plant (dernotl6hed) Filled wlIh contractor performed excavation

011 (12) Bldg. 46 leakagell)
relea68 from the USTa has been sand previ0u6ly. (I) Tanka were cui Wllfk without Independent
identified. (12) up during removal- exact c:apacIty In6pect1on.(16)

nat confirmed. III)
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APPENOIXK
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA
SUMMARY OF DPSC STORAGE TANKS

BRAC
PADEPTANK TANK NO.
NO. (see note (see note CAPACITY PRESENT DATE TANK CONDITION POTENTIAL IMPLICATIONS OF

C) D) (gallons) CONTENTS LOCATION USE INSTALLED (see note B) CONTAMINATION COMMENTS TANK

FUIed wi sand In 1983.Pl Supplied

DDT&olher So. of Bldg. 9
chemicals to mixing room In Bldg.

TanIaI fonnerty contained
013 1 10,000(1,2.3,1,12.11) contamInants(2,1) (DeWitt St.) RIIfTIO'o'8d Intact with no sign HIgh DDT contam; TPH -

9.(1,1) In operalion 1942-1973.(12)
DDT/pelItk:ldes • no hI5torIcaI

014 2 8' +x 2Tfl' IPI) DDyCl.3lpestlclde Top of tank Is 3' 7195(11 Jen..194~,2) of leakage (1,1) 242ppm, vee -1Oppb xylenePl
Over 1.4 million pounds of

record ofpetroleum products
(12) bgs(11) contam. soil, liquids, 5OIIds, and

stored In these Ianb.
debris was removed from the site
III

Exact conIenl& are unknown (12)
Discovered during removal of two Tank Is located far outside of the

Heating oil (12)
Along Oregon Closed In adj. tanb; Fuel storage for Bldg. UmIts of NAPL plume. Extent of

015 16
each 10,000 DIesel or It2

Ave north of place 2195
Unknown(l,2,C) 112" hole In bottom Visible soli contamination 10 bolIers demoll6hed In mid- contamlnallon Is unknown •

(1,2._,1,7,12,11) Fuejl'l 1922(12) oftanlf;ClI encountered cs,11) contractor performed excavation
Bldg 46. (1.12) 1900's (pIping also demorJShed)(l1

Fuel Oil,..ll..,
FUIed with foam. (II In operation

wort without Independent

1922-1941 (12)
InspecIion.(16)

NR1 12 East end of
unknown (12)

No release from Bldg 46 has The existence of these tanks has Tanb are located far outside of
NR2 13

unknown (12) unknlM/ll (12)
Bldg 46

inactive (12) Prior to May unknlMlll been documented (12) not been confirmedp2) the limits of NAPL plume
19~17)

Oil water separator;Exact

1,440 (13) waste oils and Within Bldg. 30
contents are unknown (12) Bldg. 30

Tanb are located within limits of
NR3 19 unknlMlll (12) solvents (12, 13) on north side

inactive (12) unknown (12) unknown unknown used as vehicle maintenance
NAPLpIume.

facility 1960& - 1980&(131 early
1970&. early 1980&(12)

NR4-a
unknlM/ll (12)

unknown (12) Tanb supplied fuel to former
5 tanks with total Bash St. gasoline slation.(12) The capacity Tanb are located within Umlts ofthrough 22 Gasoline (12) between Bldgs Inactive (12) Prior to May unknown unknown

NR4-a capacity of 10,500 6,9,& 14 1935(17) of each individual tank Is NAPLplume.
(17) unknown(l7)

2000 gal.of liquid pumped from

unknown but
tank, but contents could no( be

Tank Is located within UmIts ofNR5 .
believed to be sool13 unknown (131 Within Bldg. 30 unknown (131 unknown (13) unknown unknown depleted (13) pH was low upon

NAPLplume.InIlIaI pumping of liquid, became
neutral ewer lime (1_

MI:!

600(13) or Wasta 011 (12) Southwestern RIIfTIO'o'8d
In operation 1950 • 1992 (12) No001A 3 exterior wall of 1991(2) Jan.1950(2) unknown unknown Tank II located within Dmits of

sool2."2) Used Motor Oirt'l Bldg. 30(121 1992 (12) tank closure report available. NAPLpIume.
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DEFENSE PERSONNEL SUPPORT CENTER

PHILADELPHIA, PENNSYLVANIA
SUMMARY OF DPSC STORAGE TANKS

r-.
(

Nates.
A. AIllanks are faI:lricated 01 sl8el.
B. ObHrvations Oft tank condition were generally obtained from Tank Closure Reports. The repol1s do nat specify

whether any testing or analysls (e.g. pressure testing) was perfotmed to confirm the observations.
C. Tank numbers as designated on soun:es (1), (2) and (4). Tanka designated as -NR.:are addilionallanka disc:overecl,

w!IIch are not included on the PACER tank registration forma.
D. Tank numbers as designated on IOUfCe (12)
E. PhyslcaJ Tank dilnensiona are IIIIknown.

~!E!! of In1ormlItIonj
trUST Closure Report Fcrm
ClIReglstration 01 SlDrage Tanka
PI Anal Phae 1 RUFS Report, prepared by KemronlVefS8l
\41 UST Closure Nctification Form
l5I DlA Ieller to PACER re: Regillrallon 01 Storage Tanka 7112/94
III UST Sampling atOregon A_, figure 2, prepared by Verser, Inc. 511lW4
PI "PlanV_ 0110,000 Gallon SIDrage Tank Located along Oregon Avenue·, DrawIng No.lJl.C07101. prepared by Verser, Inc.
IIIDPSC Tank Closure Report, prepared by Rollins EnWonmenlal Site SeMces, June 30, 199s.
llIIomt FeasIblIity Report for ReplKement 01 usr. at OPSC, prepared byBaker~,Inc. Dec, 11192.
11OI1na1allation~ 01 OPSC, prepared by ChemIcal Systems Laboraliory, September 11l92.
1I'1Flna/ EngInMrlng Report forOPSC, prepared by Etwtronmental ScIenc:e & Englneerlng,lnc., Nov. 1l1D1.
('21 BRAe Cleanup Plan for OPSC, final Report, Update 01, prepared by DeflInse loglatica Agency, June 15, 11l95.
(lSI Prerlllllnary SC:INnlng Aa.-nenl, Buildings 30 & 44, DPSC, prepared by ENSR Consulting and engineering, September 1l1D1.
(M) Ina1allation Asaenment 01 OPSC, Report No. 1113, prepared by Chemical Systema Laboraliory, Septllmber 1882.
('5) "location 01 Main SlNm SUpply and Retum LInea,. DrawIng No. ll214-172, dated July 18, 11118.
(til DPSC Personnel

(1J)"GeMraI Plan Showlng CItyWalierMaln, OomestIcWalerLJnesand fire Prlllec:lIon Mam,·DrawIng No. P.D.M. 145, dated May 28, 1ll35.
IlII "\lnderground SlDrag. Tank Removals and Ga. Station Tank Replacement,· Drawlng No. 1088001, sheela 1 thtu 7 017, dated ll/15193.
('II "PQM[}.Bullding No. II Sponging Ptant, liquid Handling Equipmentwith equipment Room and Piping,· Drawlng No. PQMD 34-51-? dated 31S1S1.

BRAC
PADEPTANK TANK NO.
NO. (see note (see note CAPACITY PRESENT DATE TANK CONDITION POTENTIAL IMPLICATIONS OF

C) D) (gallons) CONTENTS LOCATION USE INSTALLED (see note B) CONTAMINATION COMMENTS TANK

No.6 Fuel Oil Is highly Yiscous.

002A 20 SWcomerof Supplies fuel to boiler In B1dg.8 as and must be heated 10 be

003A 21 each 200,()[)0C20I2) 16 FueJl3.",I2) aIte, South of h;tNeAAI2) Jan -184~12) unknown unknown backup power system. In pumped. lis physical propertIea
Bldg. 18 1842 • pr1II8nt (12) greally IImIIIIs rncbIIity and

poCentiaJ to now through aoIIa.

n- two ASTa replaced three The NAP\. plume _ cWected
2,oooez.1,11)11'3" I x 8 USTa which were rernoYed In May prior10 the InstaIIatlondU-

004A -_:.-- __ ~l!..6'J1~I)__ ~I~I~ So. of Bldg. 28 AdJvet:ll JuI-1994t:ll unknown unknown 1994. twolanb-----
..,()()()CUoII)

1n·112" I x 8'112" w Unleaded
005A · x 8'5-314· hIlI) aas(l,ll)

East of Bldg. 1, Water &lorage tanka used In
Tanks were used fono'&ter~

NR6A · each 200,000 (II) Water (II) beneath presen Removed (II) unknown unknown unknown
former Boiler House to supply • could not contribute to NAP\.

NR7A - location of Bldg &leam Ones. Tank NRBA W86 a
plume.

6. water towerllo.lll

~a;r------:gooc'---·
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APPENDIXL

SUMMARY OF MULTI-TIERED ANALYTICAL

SEQUENCE AND SUPPLEMENTAL

QUALITY ASSURANCE/QUALITY CONTROL MEASURES

ANALYTICAL PROCEDURES FOLLOWED TO ASSESS SAMPLECOMPOSmON

Prior to collection of field samples under this investigation, Friedman & Bruya and

Malcolm Pirnie developed a tiered analytical sequence to identify particular constituents

commonly found in petroleum material~ and this tiered analytical sequence of testing was

titled "The Multi-Tiered Analytical Sequence". This is a typical analytical scheme which

was followed to determine the unknown composition ofthe samples entering the Laboratory.

During the course of analysis, information may be revealed which would enable the analyst

to modify the analytical protocol. A flow chart of the Multi-Tiered Analytical Sequence is

provided in Figure L-l, and a brief description of the tiered sequence is outlined below.

The initial step in the process is to screen the samples using a gas chromatograph

(GC) equipped with a hydrogen flame ionization detector (GC/FID) and an Electron Capture

Detector (BCD). This analytical procedure is termed a Hydrocarbon Fuel Scan (HFS). In

the HFS process, a 20 ul aliquot (measured portion) of sample is mixed with a solvent

(carbon disulfide) and is injected into a GC equipped with a capillary column. This

screening test provides an initial characterization of the sample which includes the molecular

weights and boiling points of compounds present. After the analysis is performed, a detect

or non-detect result determines the next step in the analytical approach.

Ifthe HFS shows no compound detection, the sample is then prepared and tested for

Total Recoverable Petroleum Hydrocarbons (TRPH) using Infrared Spectroscopy (IR). This

TRPH analysis is performed to rule out the presence of asphalt, and to detect and identify

possible functional groups presents within the sample. For samples that consist of a tar-like

matrix (e.g., asphalt), the aliquot injected into the GC during the HFS step may not

adequately vaporize, mostly remaining in the injection port. To remedy this condition, the

L-l
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FIGURE L·1
NAPL PLUME STUDY

DEFENSE PERSONNEL SUPPORT CENTER
PHILADELPHIA, PENNSYLVANIA

MULTI-TIERED ANALYTICAL SEQUENCE

Run TLC for
Residuum
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H drocarbons

Products
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Heavy Refined

Analyze by Hydrocarbon Fuel
Scan (HFS)

Lighter Fraction

Product Sample Submitted

Ask for Site
Conditions

Run Organic Lead
Analysis

Run GC/MS PONA Analysis

No

Analyze for Specific Additives such as
Ethanol, Methanol, and MTBE

GC/MS SVOA Broad Scan I---.t
Ask for Site
Conditions

Perform Age
Estimate

Perform Age Estimate



L TRPH-IR scan is run. This analysis assists the analyst in assessing the sample and in

detennining what additional tests may be performed to identify the material. If the presence

ofhydrocarbons is detected by the TRPH-IR. scan, a Thin Layer Chromatography (TLC) for

residuum compounds is performed. This analysis detects the presence or absence of

compound types such as alkanes, aromatics, and polar compounds.

If the HFS test results in a detection, then the analyst evaluates the chromatogram.

The chromatogram provides information relative to the nature of the petroleum compounds

in the sample, by visually identifying the peak patterns and peak locations on the horizontal

axis (time in minutes). Based on these results, the chromatogram is assessed as originating

from light, medium, or heavy refined products.

If the sample exhibits characteristics of the lighter fraction compounds as identified

by the Fill and ECD detectors, between carbon ranges ofC4 to C12 (such as gasoline), or

a combination of lighter fraction compounds, then additional information would be used to

assess the sample. This information includes site conditions such as hydrogeology and

geologic information, and site history information. This information is useful if lighter

fractions such as gasoline, are present in the fuel sample. Gasolines are the only fuel

products to which organic lead was added. The ECD chromatogram would be reviewed for

the presence of tetramethyl lead, tetraethyl lead, ethylenedichloride (EDC), and

ethylenedibromide (EDB). If tetraethyl and tetramethyllead are detected, the sample would

be diluted and analyzed for organic lead via ICP. This aspect of the analysis is critical in

determining the amount of lead present, which can indicate the time frame or date of

manufacture.

The next proposed test for the lighter fractions would be a GC/MS analysis for

PONA (paraffin, Olefin, Naphthene, and Aromatics) constituents. The PONA analysis

would provide two additional pieces of information: a screening for oxygenates and

additional information in the C3 to C6 region of the material. This additional information

would be useful in providing a more detailed description of the evaporative losses which are

part of the degradation and aging processes. A Library Search will be performed which

could identify specific additives such as Ethanol, Methanol, and MTBE, which are key

~ constituents in gasoline fuels.

1.-2



l If, after the HFS analysis, it is determined that the fuel sample carbon range falls

within the middle distillate fraction (C8 to C24), a different set of tests is performed. The

chromatogram is assessed for any indications ofweathering in the sample (e.g., peak shapes,

ratios). A GC/MS broad scan for semivolatiles is also performed. The sample undergoes a

solvent extraction and sample clean-up prior to direct injection into the GC/MS.

If, following the HFS analysis, the sample exhibits the chromatography typical of

heavy refined product (e.g., transformer oil) the sample is analyzed for PCBs and/or metals.

Following sample analysis, the data produced is evaluated by an expert in the field of

petroleum identification, such as Dr. James Bruya. This initial step in the evaluation is a

qualitative examination of the screening chromatograms produced by the HFS. The sample

chromatograms are compared to the chromatograms ofreference hydrocarbon fuel products.

The product of this evaluation is a preliminary assessment of the types of petroleum and

petroleum mixtures present in the samples analyzed.

After the preliminary qualitative evaluation is completed, the data is examined in a

more quantitative manner. Components identified during GC/MS and other subsequent

analyses is evaluated.

Not all samples collected at DPSC were analyzed for all the parameters required

under the Multi-Tiered Analytical Sequence. Test results from the HFS screening process

were sufficient to warrant sample identification. However, a limited number of samples

were chosen for analysis ofevery parameter associated with the Full Multi-Tiered Analytical

Sequence. The results for tests performed supported the screening results of the HFS

analysis. The subsequent testing provided additional information such as lead content

indicating possible presence of leaded gasoline. There were no instances where the

subsequent testing performed contradicted the initial screening results of the HFS.

QUALITY ASSURANCE AND QUALITY CONTROL

Proper Quality Assurance/Quality Control (QAlQC) measures followed during field

sample collection and laboratory sample analysis helps to ensure sample integrity and the

level of confidence in the data generated. Malcolm Pirnie, Inc. instituted various

precautionary measures so that data was generated with a high level of confidence and

." L-3



(
,--. values reported were considered the highest quality achievable. Although the following

QAlQC measures are not requirements stipulated by USACE, Malcolm Pirnie designed and

implemented these controls to obtain the most accurate and dependable results possible for

this project.

Quality Assurance and Quality Control Instituted by Malcolm Pirnie, Inc.

To ensure accuracy and provide confidence in field sample collection techniques,

precautionary measures were established for the proper collection procedures and to

maintain integrity of each sample as not to jeopardize its representation value from the time

of sample collection until sample shipment. To ensure and maintain a high degree of

confidence in the sample collection activities, Malcolm Pirnie, Inc. instituted the following

measures:

• Malcolm Pirnie sample manager was assigned to this investigation and
provided oversight during all field sampling activities, especially, the sample
collection process. The responsibilities of the sample manager were to ensure
proper sample collection techniques, proper preparation ofall documentation
associated with sample collection (with an emphasis on the proper
completion of the Chain-of-Custody Record), appropriate packaging of
samples to prevent breakage, and that all samples and coolers sent to the
contracting laboratories were custody sealed to confirm that no sample
tampering had occurred between the field and laboratory analysis.
Additionally, each sample was packaged in such a way that cross­
contamination between samples during transport to the laboratory, should
leakage or breakage occur, would not jeopardize the integrity of the entire
batch of samples packed in that particular cooler.

• For all NAPL related sampling events at DPSC, Malcolm Pirnie purchased
and used certified analyte-free water to rinse sample equipment between
decontamination events to minimize contamination during field sample
collection activities. This measure was put in place because laboratory
supplied deionized water provided no documentation listing the type and
concentrations of constituents that are normally present in laboratory
supplied deionized water.

(

~-

• Sample jars, certified pre-cleaned by the manufacturer, were also purchased
and used to collect samples for all field activities to ensure that bottles
collected for samples at the DPSC facility were not contaminated prior to
sample collection. This measure was put in place because laboratory
supplied bottle-ware provided no documentation listing the types and
concentrations of constituents within each container. Note: Laboratory

1.-4
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supplied bottle-ware is usually contaminant-free; however, bottles purchased
from the manufacturer were certified clean (in accordance with their
documentation) to verify that bottles were contaminant-free.

Trip blank (TB) samples were sent with each cooler and analyzed for
parameters similar to the parameters requested of the associated field
samples. TB samples normally accompany aqueous volatile samples to
measure possible cross-contamination between samples in the same cooler
during shipment to the laboratory. The majority of samples collected for this
project were not analyzed for volatile organic compounds. However, due to
the high potential petroleum concentration in the samples, TB samples were
sent with each sample cooler to detect possible cross- contamination.

On a daily basis, the project Quality Assurance Officer (QAO) was in contact
with the laboratory which performed analyses. Any problems with sample
shipment, broken custody seals, excessive sample cooler temperatures
recorded, analysis problems, or limited sample volumes were identified
immediately and corrective measures were implemented so that the data
quality objectives outlined for this investigation were not compromised.

Quality Assurance and Quality Control in the Field

QA/QC was also instituted during field sampling to maintain a high level of

confidence in the integrity of the sample and its sample identification to that location. To

achieve this end, blind duplicates were collected to monitor precision of field sample

collection techniques. These samples were collected at a rate of 10% per matrix of the

samples collected at DPSC.

Samples collected on September 18, 1996, were rejected during the validation

process due to a discrepancy in the laboratory analyses reported between field sample and

blind duplicate results.

Quality assurance is also maintained through the collection of split samples for

laboratory analysis at the USACE QA laboratory. The QA laboratory was sent samples and

given the opportunity to perform sample analysis; however, samples were returned to

Malcolm Pirnie, Inc. due to the special nature of the analytical testing required.

L-5



Quality Assurance and Quality Control in the Laboratory

Based on the QAlQC measures, the laboratory performed proper laboratory

procedures during sample analysis. One of the QC measures taken for all analyses

performed was method or extraction blank analysis. A method blank sample is analyzed for

each day field samples are analyzed. An extraction blank is a sample analysis performed

upon laboratory deionized water and subject to all of the solvent and extraction procedures

that would be performed on field samples. The purpose of the blank samples are to monitor

common laboratory contamination and/or reported values which are considered instrument

artifacts. These values are qualified during the validation process to determine whether they

are present in the sample. All of the blank samples performed by Friedman & Bruya, Inc.

during sample analysis were free of petroleum compounds indicative of petroleum products.

However, the broad scan semivolatile analysis performed detected some phthalate

constituents. Phthalate compounds are common laboratory constituents detected in

laboratory analysis. They are considered unavoidable because the equipment used to prepare

the sample extractions contains some plastics which inevitably contribute to phthalate

constituents being present in the associated sample batch.

Where applicable, blank spike samples are also analyzed with the field samples. A

blank spike sample is one consisting of deionized water with spiking compounds and is

designed to monitor the efficiency of the digestion or distillation procedure. The blank spike

sample is analyzed for each matrix using the same sample preparations, analytical methods,

and QAlQC procedures. When the blank spike was reported in this project, it was reviewed

for contractual compliance and no qualifications were applied to the associated sample data.

The matrix spike is an aliquot of a matrix (water sample or soil sample) fortified (spiked)

with known quantities of specific compounds and analyzed. Measuring recovery of the

spiked compounds demonstrates method efficiency. The spike recovery is expressed in

percent and defined as the amount of material found in the spiked sample divided by the

amount spiked into the sample prior to the analysis, multiplied by 100. The matrix spike

duplicate is a replicate matrix spike which is used to determine method precision.

The laboratory duplicate analysis requires two aliquots of the same sample which are

separately carried through all steps ofsample preparation and measurement procedures. The

results are used as indicators of the precision of results of samples analyzed at the same time



(

\

by the same instrument. Poor precision may result due to non-homogeneity, method defects,

or laboratory technique. One laboratory duplicate is performed for each batch, each matrix,

and each instrument used such that the precision results can be applied to all the samples in

the associated batch.

Surrogates are a measure of extraction, cleanup (if necessary), and analytical system

efficiency. Surrogates are added to every blank, sample, matrix spike, matrix spike duplicate,

and standards during instrument calibration. These compounds are brominated, fluorinated,

isotopically labeled, or deuterated compounds that mimic the class of compounds analyzed.

These compounds are not expected to be detected in environmental media. They are added

to the samples prior to the extraction process to provide information concerning the

extraction efficiency of the analyst's technique and adherence to the standard method, as

well as information regarding the matrix of the sample spiked. Surrogates can also provide

information on instrument performance. "Poor" injections of the sample into the instrument

during analysis can provide recoveries ofless than 10%. Less than 10% surrogate recovery

for extractable analyses, such as Semivolatiles, may also indicate that a problem occurred

during the extraction procedure. The methodologies of SW-846 allow each laboratory to

establish their own upper and lower control limits based on historical performance of

instrument and analyst operations.

Quality assurance checks, which are similar to internal standard or surrogate

compounds, are added during the sample extraction procedure and introduced into the GC

with the sample. The purpose for the addition of these compounds is to determine if any

interferences affecting recovery are caused by the matrix of the sample being analyzed.

These compounds also serve to monitor the introduction of the sample into the GC. The

compound pentacosane is added to the sample and detected by the Fill detector; and the

compound dibutyl chlorendate is added to the sample and detected by the ECD detector.

Since these analytical tests are qualitative and not quantitative, the HFS chromatograms were

visually inspected for recovery of the quality assurance check compounds. Based on visual

examination ofthe chromatograms submitted, there is no evidence to suggest that there were

problems associated with sample introduction into the GC for DPSC sample analyses.

1.-7
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Sensitivity was also evaluated by the review of Internal Standards for GC/MS.

Internal standards were added to the sample prior to introduction into the GC and provided

infonnation on instrument perfonnance as well as matrix interferences. A drop or increase

in internal standard area counts reflects a change in instrument sensitivity. This change in

sensitivity can be caused by a matrix effect or can reflect a change in the mass selective

detector (MSD). The validators reviewed the data and compared the internal standard area

criteria to that established by the EPA Region III guidelines. These guidelines stipulate that

area counts outside of- 50% or + 100% ofthe associated continuing calibration standard are

qualified. Qualifications were applied to compounds associated with internal areas that

recovered below established limits; the compounds reported were qualified 'T' as estimated

with a high bias associated with the data, or "R" as rejected due to an extreme low recovery

indicative of poor sensivity for those compounds. Each Validation Report identifies

qualifications applied to the data regarding non-compliant internal standard areas.

L-S
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AppendixM

Analytical Results of Samples
Collected During Phase II ESI
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AppendixN

Historical Groundwater Flow Maps
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BUILDING 8 - WASTE OIL TANK DETECTED COMPOUNDS

Boring No. 08-01 08-01 08-01 08-02 08-03 08-03

Sample 10: OSWOT-Ql-0l-08 OSWOT-ol-03-12 OSWOT-01-04-16 O8WOT-02-03-10 08WOT-03-Q3-10 OSWOT-03-04-12

Sampling Dote: 7/20/96 7/20/96 7/20/96 7/20/96 6/7/96 7/20/96

PAOEP CRITERIA •
Re$ult ReSYlt Result Result Result Result

Analyte Non-Residential Soil - GW

Diesel Range Organics (mg/Kg) 500 2.5 3.3 2.7 1.5 50 110
CC/US SElANOLAnLE RESULTS (ug/Kg)

bis (2-ethyihexyl)phthalate ooסס40 400000 NA NA NA 878 NA NA

1:lQIES.;

I'

..

U - The onalyte was analyzed tor. but was not detected above the
sample quantitation limit.

N/E - Criteria not established tor this canstituent

D - This quolifoer identifies aU compounds identified in on analysis at a secondary dilution

ALL Field Sample 10 labels contain the prefix OPSC an the Chain Of Custody forms•

• Criteria based on PAOEP Land Recyt:rong Program Technical Guidance loCanuol 7/18/95

Sample 10 consists af location baring number-sequential number-depth (eg. 08wot-Ol-01-08)

BUILDING 8

I I
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U - The onalyte was analyzed for, but was nat detected above the
sample quontitotion limit.

N/E - Criteria nat estabfished for this constituent
o - This qualifier identifies all compounds identified in an analysis at 0 secondary dilution
AlL Field Sample 10 labels contain the prefix OPSC an the Chain Of Custody forms.

• Criteria based an PAOEP Land Recycling Program Technical Guidance loCanual 7/18/95

Sample 10 consists of location baring number-sequential number-depth (eg. 08WOT-Ol-01-08)

BUILDING 8 - WASTE OIL TANK DETECTED METALS

Boring No. 08-01· 08-02 08-02 08-03

Sample 10: O8WOT-OI-02-10 08WOT-02-01-06 08WOT-Q2-02-06 08WOT 03-06-16
Somp~ng Dote 7/20/96 7/20/96 7/20/96 7/20/96

Malyle PAOEP CRITERIA • Result Result Result Result

TAL IoCETAlS (mq/Kg)
115 08WOT-Ol-02-10-1AS OawOT-Ol-02-10-IoCS 08WOT-01-D2-10-IoCS OawOT-Ol-02-10-IoCS
IoCSO 08WOT-Ol-02-10-MS OBWOT-Ol-02-10-IoCS OawOT-Ol-02-10-IoCS 08WOT-Ol-02-10-MS

Aluminum N/E 11100 15700 14000 10200
Arsenic N/E 3.19 /1.7 ,11.2 2.22
Borium N/E 36.6 49.2 49 39.9
Beryllium N/E 0.473 0.53 0.5 0.36
Cadmium N/E 5.51 6.12 4.96 5.58
Calcium N/E 1010 1390 1400 316
Chromium H/E 18.5 23.7 20.7 21.1
Cobalt N/E 4.75· 5.92 5.98 6.83
Capper N/E 10.5 11.9 11.5 12.9
Iron N/E 17900 18800 15700 18100
Lead 600 7.79 5.81 6.14 6.72
Magnesium N/E 1630 2340 2310 1950
Mangonese N/E 128 150 136 84.6
Nickel N/E 8.61 9.92 9.51 11.3
Potassium N/E 852 1310 1210 619
Sodium N/E 93.8 115 106 85.1
Thallium N/E 0.307 U 0.307 U OA3 0.307 U
Vanadium N/E 21.7 30.2 26.4 21.3
Zinc N/E 28.4 40.1 41.3 32.8

I I
I~I
I~I
Igi

LEGEND: I
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bmya., Ph.D
Beth M. Albertson. M.S.
Bradley T. Benson
Kelley D. Wilt

July 30, 1996

Carole Tomlins, Project Manager
Malcolm Pirnie
104 Corporate Park Drive, Box 751
White Plains, NY 10602

Dear Ms. Tomlins:

3012 16th Avenue West
Seattle. WA 98119·2029

TEL: (206) 285-8282
FAX: (206) 283·5044

Enclosed are the results from the testing of material submitted on July 24, 1996
from your DPSC, PO #0285·642·200 project.

We appreciate this opportunity to be of service to you and hope you will call ifyou
should have any questions.

..
Sincerely,

FRIEDMAN & BRUYA, INC.

~wCJ-
Kelley Wilt
Chemist

keh
Enclosures
MPI0730R.DOC
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BUlLDING 9 (BASH STREET) GAS STAnON DETECTED COMPOUNDS

BORING NO. 09-01 09-02 09-02 09-03 09-03 09-04 09-04 09-04 09-04

SAMPLE ID:
GSUST GSUST GSUST GSUST GSUST GSUST GSUST GSUST GSUST

01-04-12 02-01-10 02-03-1E: 03-01-10 03-02-12 04-02-08 04-03-08 04-05-12 04-06-16

SAMPUNG DATE: 6/26/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96

PADEP CRITERIA ..
Result Result Result Result Result Result Result Result Result

ANALYTE Non-Residential Soil - GW

Gasoline Range Organics (ug/Kg) 500,000 NA 5600 3800 NA 5800 7300 20000 1100U
2100

Lead (mg/Kg) 600 7.84 146 8.66 15.3 38.3 NA NA 3.69

U - The analyte was analyZ#d for, but was not detected above the
sample quantitation limit.

N/E - Criteria not established for this constituent

D - This qualifier identifies all· compounds identified in an analysis at a secondary dilution

ALL Field Sample 10 labels contain t~ prefix DPSC on the Chain Of Custody forms.

• Criteria based on PADEP LAND Recycling Program Technical Guidance Manual 7/18/95

Sample number consists of: Location Boring-Sequential Number-Depth (eg. GSUST-02-01-10)

LEGEND:

TANK VAULT LIMITS

BLDG 9

--~-

C~,. 0- SOIL BORING I a 10 20 40

I 1~1IiiiiiIi'~~1~~~I
3 SCALE IN FEET
,t Source: Geophysical Survey Report, ENSA INC., 1996 1" = 20'
·t t------------"T"""----------------------------------------------------------------------------.,-------t

• DEFENSE PERSONNEL SUPPORT CENTER - PHILADELPHIA, PENNSYLVANIA

DRILLING LOCATIONS & SOIL ANALYTICAL RESULTS - BUILDING 9 (BASH ST.) GAS STATION USTs
USACE CONTRACT No. DACA31-94-D-0017

"'(p;ml~ I I U.S. Army Corps
I I I.II of Engineers

til
n
"---------_._------- -_.--------------------------------------- --_._----_._------_.. ---_._---_._--------_._---------.._.-

FIGUREM-3
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FRIEDIvlAN & BRUYA,lNC.

ENVIRONMENTAL CHEMISTS

James E. Bruya. Ph.D
Beth M. Albertson. M.S.
Bradley T. Benson
Kelley D. Wilt

3012 16th Avenue West
Seattle. WA 9R 119-2029

TEL: (206) 285-8282
FAX: (206) 283-5044

July 11, 1996

Carole Tomlins, Project Manager
Malcolm Pirnie
104 Corporate Park Drive, Box 751
White Plains, NY 10602

Dear Ms. Tomlins:

Enclosed are the results from the testing of material submitted on July 1, 1996 from
your DPSC project.

We appreciate this opportunity to be of service to you and hope you will call ifyou
should have any questions.

Sincerely,

l

FRIEDMAN & BRUYA, INC.

~uJrd--
Kelley Wilt
Chemist

keh
Enclosures
FAX: (914) 641-2456
MPI0711R.DOC
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BULK FUEL STORAGE AREA - DETECTED COMPOUNDS

HIE - Cr~erio not .01__ 10< this constiluent

o - This qua(iftCf" fdentiftes 01 compound's identifted in on analysis at 0 HCOndoty dilution

AU. 1"_ Sample III Iobeb contain t.... p<elis aPSe on the Chain Of Custody Ionns.

• Criteria _ on PM1U' Land Recyc~ F'r'oq<om Tech..;col Cuidonoe lAonuol 7/16/95

Somole III consists 01: L""o\;on !lorinq-Sequ.nt;ol Humber-Depth
(eq. IISAST-ol 1'HROUCH 02 (09. BCASl'-OZ-o.5)
: Loco~on Boring No.-SequentK>l Humber-Depth (09. IISAST-O.-OI-05)

lIOAING NO" 1lSAST-oI 1lSAST-Q' IlSAST-Q2 1lSAST-Q2 1ISAST-04 BSAST~ 1ISAST--06 1ISAST--06-_.-.
IlSAST IlSAST IlSAST IlSASf IISAST IISASf BSAST llSASTSNoALIll:

.0' - O.S 01 - 2.6 02 - O.S 02 - ~ bo-o'-05 ~-ol-o.s qI.::(lI-o.5 06-Q3-0.S

SNoAL IWt: 8/7/96 8/7/96 6/7/96 6/7/96 6/28/96 6/26/96 et26/96 6/26/96

- Qlllf;IM.. -.. R_1t R..... R_ ReouII
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GC/YS 5l:I<Mll.<TILE RCiULT:i (UQ/Kq
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L_ (""l!Kg) lOG ll29 275 2.7 109 3Z.1
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u
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SCImpfe quontitot.ton ltmiL

N/E - cnterio not estobffshed for this constituent

o - Thts quolirtef" identfftM aU compounds identjr~d in on onofysis ~at 0 secondory dikJtion

AU. f'"te6d $.on'\pa. 10 Iobefs contoin the pre<.. OPSC on the o.ain Of Cwt~ fonna.

• COIeria based on PAOEP Loncl Reey<:a;ng Proqrom TechNcol <;u;donce IoloftuoI 7/18/95
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N-Hitro.od~ttb'''· HIE H/E NA .... 360U 360U ... 2870 ... 400 U ...-- H/E 80.000 .... .... 360u 360U ... 1- .... 400 U ...
~ 30.000.000 300.000 NA .... 360U 360U NA 712 NA 400 U ...
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FIGURE M-4

DEFENSE PERSONNEL SUPPORT CENTER - PHILADELPHIA, PENNSYLVANIA

DRILLING LOCATIONS & SOIL ANALYTICAL RESULTS - BULK STORAGE ASTs/UTILITY TRENCH
USACE CONTRACT No. DACA31-94-D-0017
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• L 28 c---. w - ".-- -- / ()
• ~ # FIELD SCREENING RESULTS PID READINGS
\ I--sn - t-- 7" LESS THAN 5 PPM
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\ ""''''" """",,,,1-,-----~~.J' l,.._.
• ~ 28-28 28-08 .4
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1 - ~n.l---- --';H.4- 28-0(;
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SompliIlCJ Dale: 6/19/96 6/20/96 6/20/96 6/20/96 6/20/96 6/20/96 6/20/96 6/20/96 6/20/96 6/21/96 6/21/96 6/24/96 6/2-4/96 6/24/96 6/25/96 6/25/96 6/20/96 6/21/96 6/21/96 6/21/96 6/21/96
--'---------t---j----'----j--'--'--1-=--=--+--=-------=-------1--'----'----1----'-----'----t,.:----'--i---i-----· -_.__.- -----+--'-----1

Bori"9 No: 28-03 28-04 28-05 28-06 28-Q6 28-07 28-07 28-08 28-09 28-10 28-12 28-13 28-16 28-17 28-23 28-2-4 281P-05 281P-07 28TP-01 28TP-08 281P-09
.-. ·_--·---Yesl-pjt 28iJSf=OJ 28UST--=04 "28USf=05 26UST-O'6 -SUSl-06 28UST-07 28USf::Oj" 28UST:..:os 28UST"'::og 8UST-l0 8UST-=12 28UST-13 28UST-16 28trSf-t7 28UST-2J 28UST-24 28TP..:05· 28TP-07 ··2-8Tii.::.Q, 28TP-oB 28TP-Q9

Sample 10: 03-02-1-404-01-08 05-02-1-4 06-01-08 06-03-lE 07-01-08 07-02-08 08-02-16 09-01-06 10-01-08 2-01-0813-01-16 6-01-8.5 7-01-08 23-01-08 ~-4-01-16P5-0-4-Q.4107-o1-3. 07-02-3.9J8-01-3.209-o1-o

PAOEP CRITERIA •
Result Result Result Re.ult Reoult Result Result Result Result Reoult Reoutt Result ResUt Reouet Re5UIt Result Result Reoutt Result Result Result

ANAlYTE Non-Residential SoiI-CW

Cosoine R""ge Of9onic. (ug/Kq) 500,000 N/E 1500 5-400 110,000 45,000 8900 2900 1900 1-400 5900 3100 18,000 2200 17,000 21,000 t-400 3600 NA 3200 lJOOO 66000 9-400

Diesel Ranqe 0f90nics (mg/Kq) 500 N/E NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA tS NA NA NA NA

ISOIL BORING
TEST PIT

LEGEND:

u - The analyte was analyzed for. but was not detected above the

sample quantitation limit.

N/E - Criteria not established for this constituent

o - This .qualifier identifies all compounds identified in on analysis at a secondary dilution

ALL Field Sample ID labels contain the prefix OPSC on the Chain Of Custody forms.

• Criteria bosed on PACE? LAND Recycling Proqram Technical Guidance Manual 7/18/95
Sample 10 consists af: Location Boring-Sequential Number-Depth
(eg. 28UST-06-01-08)

I~
Source: Geophysical Survey Report. ENSA INC.. 1996

FIGURE M-5
DEFENSE PERSONNEL SUPPORT CENTER - PHILADELPHIA, PENNSYLVANIA

DRILLING LOCATIONS & SOIL ANALYTICAL RESULTS - BUILDING 28 USTs/PIPING
USACE CONTRACT No. DACA31-94-D-0017
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FRIEDMAt'\J & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: July 8, 1996
Date Received: June 24, 1996
Project: DPSC

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRf~PHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

l

Sample ill

CSX-MW6 (50-52)

DPSC28UST-09-02-16

GC CharacterizatIon

The GC trace using the flame iornz:ltion detector (FID)
showed the presencp of low boiling compounds. The
patterns displayed by these pealr;:s are indicative of ::t.light
naphtha. such as JP-4 or crude oil.

The low boiling compounds appeared as a ragged pattern
of peaks eluting from n-C6 to n-C25 showing a maximum
near n-C6. The low boi.li.n:g product appears to have
undergone degradation by evaporative processes. The low
boiling product also appears to have undergone chemical
or biological degradation. A dominant pattern of n­
alkanes was not see~ for this material.

The large peak seen near 25 minutes on the GCIFID trace
is pentacosane, added as a quality assurance check for
this GC analysis. There is a second internal standard
peak seen on the GCIECD trace at about 26 minutes
which is dibutyl chlo:rendate.

The GC trace using the flame ionization detectcr (FID)
showed the presence of low boiling compounds. The
patterns displayed by these peaks are indicative of
gasolin~. .

The low boiliilg compounds appeared as a ragged pattern
of peaks eluting from n-C6 to n-C14 showing a maximum
near n-C12. The GCIFID trace ~howed the presence of
peaks that appeared to be indicative of C3-benzenes.
These compounds are characteristic of the constituents
commonly found in gasoline. The low boiling product
appears to have undergone degradation by evaporative
processes. The low boiling product .appeal'S to have
undergone chemical or biological degradation.

The large peak seen near 25 minutes on the GCIFID trace
is pentacosane, added as a quality assurance check for
this GC analysis. There is a second internal standard
peak seen on the GCIECD trace at about 26 minutes
which is dibutyl chlorendate.



FRIEDMAN & BRUYA, INC.

ENVIRONNfENTAL CHEMISTS

James E. Bruya. Ph.D
Beth M. Albertson, M.S.
Bradley T. Benson
Kelley D. Wilt

3012 16th Avenue West
Seattle. WA 98119-2029

TEL: (206) 285-8282
FAX: (206) 283-5044

July 8, 1996

Carole Tomlins, Project Manager
Malcolm Pirnie
104 Corporate Park Drive, Box 751
White Plains, NY 10602

Dear Ms. Tomlins:

L

Enclosed are the results from the testing of material submitted on June 25, 1996
from your DPSC, PO #0285-6420 project.

We appreciate this opportunity to be of service to you and hope you will call ifyou
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

~j{/J.
Kelley Wilt
Chemist

keh
Enclosures {P "I J
FAX: (914) 694-2455
MPI0708R.DOC



FRIEDMAN & BRUYA. INC.

ENVIRONMENTAL CHEMISTS

Date of Report: July 8,1996
Date Received: June 25, 1996
Project: DPSC, PO #0285-6420
Date Samples Extracted: June 26, 1996

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

l

l

Sample ID

DPSC28TP-03-03-03

DPSC28TP-03-04-03 .

GC Characterization

The GC trace using the flame ionization detector (Fill)
showed the presence of high boiling compounds. The
patterns displayed by these peaks are indicative of
biogenic compounds or a high boiling material like
asphalt.

The high boiling compounds appeared as a hump
eluti?g from n-C16 to beyond n-C36 showing a
maxunum near n-C29.

The large peak seen near 25 minutes on the GCIFID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second internal
standard peak seen on the GCIECD trace at about 26
minutes which is dibutyl chlorendate.

The GC trace using the flame ionization detector (FID)
showed the presence of high boiling compounds. The
patterns displayed by these peaks are indicative of
biogenic compounds or a high boiling material like
asphalt.

The high boiling compounds appeared as a
humpeluting from n-C 16 to beyond n-C36 showing a
maximum near n-C29.

The large peak seen near 25 minutes on the GCIFID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second internal
standard peak seen on the GCIECD trace at about 26
minutes which is dibutyl chlorendate.



FRIEDMAN & BRlJYA, INC.

ENVIRONMENTAL CHEMISTS

(''-- Date of Report: July 8, 1996
Date Received: June 25, 1996
Project: DPSC, PO #0285-6420
Date Samples Extracted: June 26, 1996

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

Sample ill GC Characterization

\

"-

DPSC28TP-OS-02-04 The GC trace using the flame ionization detector (FID)
showed the presence of low, medium and high boiling
compounds. The patterns displayed by these peaks
are indicative of low boiling material transported by
the soil gas, degraded naphtha, and a lubricating fluid
such as motor oil or hydraulic fluid.

The low boiling material appears as a pattern of peaks
from n-Cs to beyond n-C7. Low boiling hydrocarbons
are present in the soil gas and can come from a JP-4 or
other light distillate found nearby.

The medium boiling material is indicative of a
naphtha, perhaps a weathered JP-4. It appears
heavily evaporated and biodegraded as well as being
present at low concentrations. The boiling point range
for the material is from about n-C7 to n-C18.

The heavy boiling material elutes as a hump from n­
C18 to beyond n-C36 with a maximum at n-C29. This
material is indicative of a lubricant such as motor oil
or hydraulic fluid.

The large peak seen near 25 minutes on the GCIFID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second internal
standard peak seen on the GCIECD trace at about 26
minutes which is dibutyl chlorendate.
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RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

'," .

Sample ID GC Characterization

(
~.

l

DPSC28TP-OS-03-04 The GC trace using the flame ionization detector (FID)
showed the presence of low, medium and high boiling
compounds. The patterns displayed by these peaks
are indicative of low boiling material transported by
the soil gas, degraded naphtha, and a lubricating fluid

. such as motor oil or hydraulic fluid.

The low boiling material appears as a pattern of peaks
from n-C6 to beyond n-C7. Low boiling hydrocarbons
are present in the soil gas and can come from a JP-4 or
other light distillate found nearby.

The medium boiling material is indicative of a
naphtha, perhaps a weathered JP-4. It appears
heavily evaporated and biodegraded as well as being
present at low concentrations. The boiling point range
for the material is from about n-C7 to n-C18.

The heavy boiling material elutes as a hump from n­
C18 to beyond n-C36 with a maximum at n-C29. This
material is indicative of a lubricant such as motor oil
or hydraulic fluid.

The large peak seen near 25 minutes on the GCIFID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second internal
standard peak seen on the GCIECD trace at about 26
minutes which is dibutyl chlorendate.
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RESULTS FROM THE ANALYSIS OF THE WATER SAMPLE
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

c

Sample ill

DPSCFB062196

GC Characterization

The GC trace using the flame ionization detector (FID)
and the GC electron capture detector (ECD) trace
showed an absence of volatile and semi-volatile
compounds.

The large peak seen near 25 minutes on the GCIFID
trace is pentacosane, added as a quality assurance
check for this GC analysis. There is a second internal
standard peak seen on the GCIECD trace at about 26
minutes which is dibutyl chlorendate.
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1'--__~...PoIIJ.A.I, ~~~'-------_~JL__
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--,---",--,-.--,----,--------r----,

3·::J
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James E. Bruya. Ph.D
Beth M. Albertson. M.S.
Bradley T. Benson
Kelley D. Wilt

FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

3012 16th Avenue West
Seattle. WA 98119-2029

TEL: (206) 285-8282
FAX: (206) 283-5044

July 10, 1996

Carole Tomlins, Project Manager
Malcolm Pirnie
104 Corporate Park Drive, Box 751
White Plains, NY 10602

Dear Ms. Tomlins:

~rn:~2o~:§ ~
8tiH;r(Jlalt, 141~~~

Enclosed are the results from. the testing of material submitted on July 28, 1996
from your DPSC, PO #0285-642-200 project.

We appreciate this opportunity to be of service to you and hope you will call ifyou
should have any questions.

c

Sincerely,

FRIEDMAN & BRUYA, INC.

~j(/d
Kelley Wilt
Chemist

keh
Enclosures
FAX: (914) 641-2455
MPI0710R.DOC
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KEY MAP:
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BUILDING 46 - DETECTED COMPOUNDS

Boring No.: 46-01 46-01 46-01 46-01 46-02 46-02 46-02 46-02

Sampe 10: 46UST 46UST 46UST 46UST 46UST 46UST 46UST 46UST

01 - 2.0 02 - 12 03 - 14 04 - 16 05 - 2.0 06 - 8.0 07 - 12 08 - 16

Sampling Dote: 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96

PAOEP CRITERIA •
Result Result Result Result Result Result Result Result

ANALYTE Non-Residential Soil - GW

Diesel Range Organics (mg/Kg) 500 5 0.85 U 0.84 U 0.86 U 8.2 0.94 0.89 U 0.85 U

Methyl-tert-butyl ether (ug/Kg) MTBE 5.000.000 200 0.54 U 0.53 U 0.53 U 0.54 U 0.58 0.59 U 0.56 U 0.53 u

U - The analyte was analyzed for, but was not detected above the
sample quantitation limit.

N/E - Criteria not established for this constituent

D - 1'r-ais qualifier identifies all compounds identified in on analysis at a secondary dilution

All Field Sample 10 labels contain the prefix OPSC on the Chain Of Custody forms.

• Criteria based on PAOEP LAND Recycling Program Technical Guidance Manual 7/18/95

Sample 10 consists of: Location Boring-Sequential Number-Depth (eg. 46UST-01-2.0)

-©
\

METALS

lead (mg/Kg) 600 72.7 6.84 7.7 7.4 37 20.5 11.9 6.43

c

BLDG
46

GRAVEL GPR SURVEY

~£.~REA
U

ASPHALT

FIGURE M-6

o 5 W ~

1~~iiil!~~1~~~;;'
SCALE IN FEET

1"= 10'

- E-- - E--BLDG
17

DEFENSE PERSONNEL SUPPORT CENTER - PHILADELPHIA, PENNSYLVANIA

DRILLING LOCATIONS & SOIL ANALYTICAL RESULTS - BUILDING 46 USTs
USACE CONTRACT No. DACA31-94-C'-0017

LEGEND:

I ~ SOIL BORING I----,
m
o
~ Source: Geophysical Survey Report, ENSA, Inc. 1996
N~~~~~ .,..... ------------------------------------"'T'------I

J(~) U-;i t;rn.;~'P'
.- -•._-_.__ _ _ -._ _--_._----_. __.._-.._._._-------------------_._--_.__.._- ...._-- ..._ .._._----_._-_ .. _....
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Andrew John Friedman
James E. Bruya, Ph.D.
(206) 285-8282

June 20, 1996

3012 16th Avenue West
Seattle, WA 98119-2029

FAX: (206) 283-5044

Carole Tomlins, Project Manager
Malcolm Pirnie
104 Corporate Park Drive
White Plains, NY 10602-0751

Dear Ms. Tomlins:

Enclosed are the results from the testing of material submitted on June 10, 1996
from your DPSC project.

We appreciate this opportunity to be of service to you and hope you will call if,you
L should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

~W~
Kelley Wilt
Chemist

keh
Enclosures
FAX: (914) 641~
NAAOG20R.DOC )q5"5

c
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KEY MAP:
:.., ~:'
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LeuRs
:~

J
~ CRAS':; ~

PROPERTY LINE ~ --- --- (. --- --- --- r. --- --- --- __i I~ -- -- PROPERff LINE_.»_ .._ ..__ .. __ .... .-.... '" __ ....\.- ..._ ..-...._~« '" _ .......... » .. _. « __ ... .-.. ••_.«_ .._.»_ .._ ..-..- .._ .........._ ..__ 1(» __ •• .--. •• _ •• _ ••

CHAIN UNK FENCE~
)(

CRA3::-.

OR-20 OR-19 OR-18 ~" ~ ~ ~
_~ X )( ~ X X ~

LEGEND:

U - The onotyte wos onotyzed fOt. but was not detected above the
sompfe quontitotton itmiL

N/E - Ctitcwto not ntobltshed for this constituent
o - This quoetf.et identifies oJI compounds identified rn on onol~s ot 0 secondary dikllion

All f""teld SompM: to lob9ls contain thtt ptefi. DPSC on the Chain Of Custody forms .
• Criterta based on PAOEP LAND Recycli"9 PrOQrom TechNcol C~nce Uonuol 7/18/95

Som~ 10 consists 01: location Bori~-Sequentiol Numbef-Oeptl'l (eq. OTUST-Ol-02-20)

I
0 SOIL BORING I
~_I

o

OREGON AVENUE TANKS - DETECTED COMPOUNDS
BORING No. OR-Ot 0A:-<l4 OR-G4 OR-05 OR-05 OR-OS OR-06 OR-06 OR-07 OR-09 OR-tO OR-tO OR-I. OR-It OR-ll OR-12 OR-12 OR-12 OR-13 OR-I. OR-14 OR-16 OR-t6 OR-16 OR-16 OR-17 OR-'8 OR-18 OR-18 OR-18 OR-t9 QR-t9 OR-20 00-20

1------...:..:.--.:..:...jI--;O"'"rusT,;.---1~O;;.ru;ST.--+-;;O"'"ru;ST.--+-O'"T;;;US,;,T;:--J~O;nrusT~--+---;,,~i-+-"'=~+.;. -==-I·==---J~o~rUST=---J---"'orus=-~r 011JSr 011JSr OrusT OlUST OruST OruST orUST OT= OTVST OTUST (rUST oruST o11JSr - OTusr ~- OruST OrusT oTusr 011JST ~~ oruST
s.>wPt£ 10: 01-02-20 04-01-12 04-02-1605-01-'2 05-02-16 0~~-16P6<:"\i',~ 06O;:;;~'2 0~~~12 ~~~13 ,g~~12 1~~i-16 11-01-'0 11-02-14 11-03-16 12/1/08 12/2/16 12/3/16 13-02-1214-02-1014-04-1616-01-10 '6-02-10 16-03-16 16-')4-16 17-02-10 18-03_'2 18-<l4-'6 18-05-16 '8-06-20 19-02-14 19-03-'820-02-12 20-03-2C

-----1---+---+---·-1---1--- --'-----= -=--~..:..:.j~.~=-...=.f=---.:=---.:+---'-='----~-...:..:.---'j~--'-=--=
1 $Al.<PUNG_cv._r[;_·+8~/_10~/_96___11----:6/-1....:0/-98- 8/10/96 8/10/98 8/'0/96 6/10/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/96 6/12/% ~~ 6/13/96 6/'3/96 6/13/96 6/13/96 6/13/% 6/T3/96 ~/13/96

PAQEP CRITERIA •

So' - cw
Result Result Result Result Result Result R._ Result Result Result Result R~1t Result ReSUlt Resutt Result Ru~t R..uIt R....... Result Rosu_ R..... R..... Result Result Res~t Resutt ReslA R.suIt R.....
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• Criteria based on PACEP Lond Recycling Progrom Technical Guidance Manual. 7/18/95

•• Individual criteria not established. Criteria specified under Total Trihalomethanes

Sample 10 consists of location and monitoring well number (eg. OPSCMW-2A)
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PACEP CRITERIA •
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Total Xylenes 10.000 2 U 2 U 2 U 2 U
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FRIEDMAN & BRUYA, INC.

L
ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D
Beth M. Albertson, M.S.
Bradley T. Benson
Kelley D. Wilt

June 24, 1996

Carole Tomlins, Project Manager
Malcolm Pirnie .
104 Corporate Park Drive, Box 751
White Plains, NY 10602

Dear Ms. Tomlins:

3012 16th Avenue West
Seattle, WA 98119·2029

TEL: (206) 285·8282
FAX: (206) 283-5044

Enclosed are the results from the testing of material submitted on June 18, 1996
from your DPSC project.

~

\l We appreciate this opportunity to be of service to you and hope you will call ifyou
should have any questions.

Sincerely,

l

l
l

l

Ie
I

I

FRIEDMAN & BRUYA, INC.

/~1ttit'L
Kelley Wilt
Chemist

keh
Enclosures
MPI0624R.DOC
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: June 24, 1996
Date Received: June 18, 1996
Project: DPSC
Date Samples Extracted: June 19, 1996

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLE
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

l,

(,

Sample ID

DPSCOTUST-18-01-10

GC Characterization

The GC trace using the flame ionization detector
(FID) showed the presence of medium boiling
compounds. The patterns displayed by these peaks
are typical of a catalytically cracked fuel oil.

The medium boiling compounds appeared as a
ragged pattern of peaks eluting from n-Cs to n-C34
showing a maximum near n-C20. A domInant
pattern of n-alkanes was not seen for this material.
The GCIECD trace showed the possible presence of
PCBs.

The large peak seen near 25 minutes on the
GCIFID trace is pentacosane, added as a quality
assurance check for this GC analysis. There is a
second internal standard peak seen on the GCIECD
trace at about 26 minutes which is dibutyl
chlorendate.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D
Beth M. Albertson, M.S.
Bradley T. Benson
Kelley D. Wilt

June 24, 1996

Carole Tomlins, Project Manager
Malcolm Pirnie
104 Corporate Park Drive, Box 751
White Plains, NY 10602

Dear Ms. Tomlins:

3012 16th Avenue West
Seattle. WA 98119-2029

TEL: (206) 285-8282
FAX: (206) 283-5044

l

c

Enclosed are the results from the testing of material submitted on June 12, 1996
from your DPSC, PO #0285·643 project.

We appreciate this opportunity to be of service to you and hope you will call ifyou
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

~I/cd
Kelley Wilt
Chemist

keh
Enclosures
FAX: (914) '69*2455
MPI0624R.DOC 641



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: June 24, 1996
Date Received: June 12, 1996
Project: DPSC, PO #0285-643
Date Samples Extracted: June 13, 1996

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

."

Sample ID

DP505-MW23 (24-26)

DPSCOTUST-10-02-16

GC Characterization

. The GC trace using the flame ionization detector
(FID) showed the presence of low and medium boiling
compounds. The patterns displayed by these peaks are
indicative of naphtha or light crude oil.

The low and medium boiling compounds appeared as a
ragged pattern of peaks eluting from n-C.6 to n-C20 showing
a maximum near n-C6. The low and medium boiling
product appears to have undergone chemical or biological
degradation. A dominant pattern of n-alkanes was not seen
for this material.

The large,peak seen near 25 minutes on the GCIFID trace is
pentacosane, added as a quality assurance check for this GC
analysis. There is a second internal standard peak seen on
the GCIECD trace at about 26 minutes which is dibutyl
chlorendate.

The GC trace using the flame ionization detector (FID)
showed the presence of medium boiling compounds. The
patterns displayed by these peaks are typical of catalytically
cracked fuel oil.

The medium boiling compounds appeared as a broad hump
of peaks eluting from n-C9 to n-C34 showing a maximum,
near n-C20. A dominant pattern of n-alkanes was not seen
for this material. Peaks are seen on the GCIECD trace
indicative of halogenated or oxidized hydrocarbons.

The large peak seen near 25 minutes on the GCIFID trace is
pentacosane, added as a quality assurance check for this GC
analysis. There is a second internal standard peak seen on
the GCIECD trace at about 26 minutes which is dibutyl
chlorendate.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: June 24, 1996
Date Received: June 12, 1996
Project: DPSC, PO #0285·643
Date Samples Extracted: June 13, 1996

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR FINGERPRINT CHARACTERIZATION
BY CAPILLARY GAS CHROMATOGRAPHY

USING A FLAME IONIZATION DETECTOR (FID)
AND ELECTRON CAPTURE DETECTOR (ECD)

~
1

I

L

(

Sample ID

DPSCTB061196

GC Characterization

The GC trace using the flame ionization detector (FID),.'
and the GC electron capture detector (ECD) trace showed an
absence of volatile and semi-volatile compounds.'

The large peak seen near 25 minutes on the GCIFID trace is
pentacosane, added as a quality assurance check for this GC
analysis. There is a second internal standard peak seen on
the GCIECD trace at about 26 minutes which is dibutyl
chlorendate.

-
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