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Executive Summary 

CH2M HILL, under contract to the U.S. Army Corps of Engineers, Louisville District, has 
prepared this Environmental Condition of Property (ECP) report for the Wilkes-Barre U.S. 
Army Reserve (USAR) Center (Facility ID PA099), hereafter referred to as the “Property” or 
“USAR Center.” The Property is in Wilkes-Barre, Pennsylvania and encompasses 
approximately 4 acres.  

This ECP report was conducted in conformance with the Department of Defense’s (DoD’s) 
Base Redevelopment and Realignment Manual, DoD 4165.77-M (BRRM), Army Regulation 
200-1, and the American Society for Testing and Materials (ASTM) Designation D6008-96 
(2005), Standard Practice for Conducting Environmental Baseline Surveys. 

This ECP report details the history of the property, including the USAR and any prior 
tenant uses of the Property and the resulting environmental condition of the property. 

The USAR Center is on approximately 4 acres of land with two permanent structures, a 
21,503-square-foot administration building and a 3,905-square-foot Organizational 
Maintenance Shop (OMS) building. The site is currently occupied by three units: the 828th 
Quartermaster Company, 220th Military Police (MP) Detachment, and the 3rd/80th 
Battalion BDE Training Division.  

Based on a review of aerial photographs and U.S. Geological Survey (USGS) topographic 
maps dating back to 1949, the Property was an undeveloped lot prior to 1949. The USGS 
topographic map from 1949 did not show any structures on the Property; however, the 
1947-1969, 1947-1976, 1947-1980, and the 1999 USGS topographic maps showed the main 
administration building. The earliest aerial photograph available was 1969, which showed 
both buildings had been constructed. 

Areas of potential environmental concern were reviewed, and CH2M HILL found the 
following findings relating to the USAR use of this Property. 

The Property has an inactive vehicle wash rack that discharged directly to the stormwater 
system. While there was no closure documentation or information on drain pipe or soil 
conditions for the wash rack, there was no evidence of a release. Any releases that might 
have occurred from cracks in the wash rack would be expected to be de minimis quantities. 

One 1,000-gallon underground storage tank (UST) containing No. 2 fuel oil was located at 
this Property and was removed in 1993. The closure report documents analytical results for 
subsurface soil samples collected from the UST excavation as well as visual observations of 
tank and piping conditions at the time of removal. The report stated there was no evidence 
of a release when the tank was removed and no detections of benzene, toluene, ethyl 
benzene, and xylene (BTEX) in soil samples; however, total petroleum hydrocarbons (TPH) 
were detected in soil samples. The report indicates the TPH detections could have been the 
result of naturally occurring concentrations due to the presence of coal in the area. The 
closure report states that because this UST was used to supply fuel oil for space heating, it is 
unregulated by the federal government and by the state of Pennsylvania.  
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In accordance with DoD policy defining the classifications (see Sherri Goodman 
Memorandum dated 21 October 1996), the Property has been classified as Type 1. This 
classification does not include categorizing the property based on de minimis conditions 
that generally do not present material risk of harm to the public health or the environment 
and that generally would not be the subject of an enforcement action if brought to the 
attention of appropriate governmental agencies. 
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Abbreviations and Acronyms 

The following is a comprehensive list of abbreviations and acronyms that are used 
throughout this report. 

µg/ft2 micrograms per square foot 

AR Army Regulation 

AST aboveground storage tank 

ASTM American Society for Testing and Materials 

BRAC Base Realignment and Closure 

BRRM Base Redevelopment and Realignment Manual  

BTEX benzene, toluene, ethyl benzene, and xylene 

CERCLA Comprehensive Environmental Response, Compensation, and Liability 
Act 

CERCLIS Comprehensive Environmental Response, Compensation, and Liability 
Act Information System 

CFR Code of Federal Regulations 

CONEX Container Express 

CORRACTS Resource Conservation and Recovery Act corrective action site 

DoD Department of Defense 

DRO diesel range organics 

E2FA engineering and environmental facility assessment  

ECP environmental condition of property 

EDR Environmental Data Resources, Inc. 

ERNS Emergency Response Notification System 

HEPA high-efficiency particulate air 

HVAC heating, ventilation, and air conditioning 

kg kilogram 

LAST leaking aboveground storage tank 

LBP lead-based paint 

LUST leaking underground storage tank 
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MEC munitions and explosives of concern 

MEP military equipment parking 

mg/kg milligrams per kilogram 

NBC nuclear, biological, and/or chemical  

NPL National Priorities List 

NRHP National Register of Historic Places 

OMS Organizational Maintenance Shop 

OWS oil/water separator 

PADEP Pennsylvania Department of Environmental Protection 

PCB polychlorinated biphenyl 

pCi/L picoCuries per liter 

POL petroleum, oil, and lubricant 

POV privately owned vehicle 

ppm parts per million 

RCRA Resource Conservation and Recovery Act 

RCRIS Resource Conservation and Recovery Act Information System 

RRC Regional Readiness Command 

STATSGO State Soil Geographic Database 

TPH total petroleum hydrocarbon 

TSD treatment, storage, or disposal 

USACE United States Army Corps of Engineers 

USAR United States Army Reserve 

USEPA United States Environmental Protection Agency 

USFWS United States Fish and Wildlife Service 

USGS United States Geological Survey 

UST underground storage tank 
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1 Introduction  

CH2M HILL, under contract to the U.S. Army Corps of Engineers (USACE) Louisville 
District Engineering Division was authorized to conduct an Environmental Condition of 
Property (ECP) report for the Wilkes-Barre U.S. Army Reserve (USAR) Center (PA099). The 
facility is located at 1001 Highway 315 South, Wilkes-Barre, Luzerne County, Pennsylvania, 
and is hereafter referred to as the Property or USAR Center. CH2M HILL prepared this ECP 
report under Contract Number W912QR-04-D-0020, Task Order No. 0018, with the 
Louisville District USACE. 

A visual non-intrusive reconnaissance of the Property was conducted on August 15, 2006, in 
support of the ECP. The reconnaissance purpose was to visually obtain information 
indicating the likelihood of recognized environmental conditions associated with the 
Property or adjacent properties. 

In preparing this ECP report, CH2M HILL gathered information from available records and 
previous work from others, interviews with individuals purporting to be familiar with the 
Property, and observations from a site reconnaissance. The accuracy of the information 
obtained from these sources was not verified by CH2M HILL. As such, CH2M HILL will 
make no warranty, expressed or implied, relative to the accuracy, completeness, or 
reliability of the information used to create the records and reports prepared by others. 

1.1 Purpose of Environmental Condition of Property  
The Military Department with real property accountability shall assess, determine and 
document the environmental condition of all transferable property in an ECP report. This 
ECP report is based on readily available information. Pursuant to the Department of 
Defense’s (DoD’s) policy, set forth in the Base Redevelopment and Realignment Manual 
(DoD 4165.66-M, March 1, 2006) Section C8.3 (BRRM), the primary purposes of the ECP 
report include the following:  

• Provide the Army with information it may use to make disposal decisions 

• Provide the public with information relative to the environmental condition of the 
property 

• Assist in community planning for the reuse of Base Realignment and Closure (BRAC) 
property 

• Assist federal agencies during the property screening process 

• Provide information for prospective buyers 

• Assist prospective new owners in meeting the requirements under U.S. Environmental 
Protection Agency’s (USEPA’s) “All Appropriate Inquiry” regulations 

• Provide information about completed remedial and corrective actions at the property 
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• Assist in determining appropriate responsibilities, asset valuation, and liabilities with 
other parties to a transaction 

The ECP report contains the information required to comply with the provisions of 40 Code 
of Federal Regulations (CFR) Part 373, which require that a notice accompany contracts for 
the sale of, and deeds entered into, for the transfer of federal property on which any 
hazardous substance was stored, released, or disposed of. The Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), Section 120(h) 
stipulates that a notice is required if certain quantities of designated hazardous substances 
have been stored on the property for 1 year or more—specifically, quantities exceeding 1,000 
kilograms (kg) or the reportable quantity, whichever is greater, of the substances specified 
in 40 CFR 302.4 or 1 kg of acutely hazardous waste as defined in 40 CFR 261.30. A notice 
also is required if hazardous substances have been disposed of or released on the property 
in an amount greater than or equal to the reportable quantity. Army Regulation (AR) 200-1 
requires that the ECP report address asbestos, lead-based paint (LBP), radon, and other 
substances potentially hazardous to human health. 

This ECP report used the American Society for Testing and materials (ASTM) Designation 
D6008-96 (2005), Standard Practice for Conducting Environmental Baseline Surveys, the BRRM, 
CERCLA §120, and AR 200-1. 

Scope of Services 

This ECP report covers the 4.0-acre USAR Center located at 1001 Highway 315 South, 
Wilkes-Barre, Pennsylvania. The Property is bounded by Highway 309/115 to the south, 
and commercial development to the east, west, and north. All site maps, figures, and aerial 
photographs referenced herein are provided in Appendix A, while Appendix B contains 
photographs taken during the August 15, 2006, site reconnaissance. Appendix C contains 
the Property warranty deeds and chain of title information, and lease or permit agreements 
if applicable. Relevant environmental documents and reports are provided in Appendix D, 
while Appendix E contains the Environmental Data Resources, Inc. (EDR) radius search 
reports commissioned for this effort.  

This ECP report classifies the Property into one of seven DoD Environmental ECP categories 
as defined by the DoD policy defining the classifications (see Sherri Goodman 
memorandum dated 21 October 1996). The property classification categories are as follows: 

• ECP Area Type 1—An area or parcel of real property where no release or disposal of 
hazardous substances or petroleum products or their derivatives has occurred 
(including no migration of these substances from adjacent properties). 

• ECP Area Type 2—An area or parcel of real property where only the release or disposal 
of petroleum products or their derivatives has occurred. 

• ECP Area Type 3—An area or parcel of real property where release, disposal, or 
migration, or some combination thereof, of hazardous substances has occurred, but at 
concentrations that do not require a removal or remedial action. 

• ECP Area Type 4—An area or parcel of real property where release, disposal, or 
migration, or some combination thereof, of hazardous substances has occurred and all 
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remedial actions necessary to protect human health and the environment have been 
taken. 

• ECP Area Type 5—An area or parcel of real property where release, disposal, or 
migration, or some combination thereof, of hazardous substances has occurred and 
removal or remedial actions, or both, are underway, but all required actions have not yet 
been taken. 

• ECP Area Type 6—An area or parcel of real property where release, disposal, or 
migration, or some combination thereof, of hazardous substances has occurred, but 
required response actions have not yet been initiated. 

• ECP Area Type 7—An area or parcel of real property that is unevaluated or requires 
additional evaluation.  
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2 Site Location and Physical Description 

2.1 Site Location  
The USAR Center is located in Luzerne County, on the central-eastern side of the city of 
Wilkes-Barre, Pennsylvania, at 1001 Highway 315 South. The 4.0-acre parcel is situated on a 
main thoroughfare (U.S. Highway 315) and is surrounded on other property boundaries by 
commercial development.  

2.2 Asset Information 
Facility Name and Address:  Wilkes-Barre U.S. Army Reserve Center 
     1001 Highway 315 South  
     Wilkes-Barre, Pennsylvania 

Property Owner:   U.S. Government 

Date of Ownership:   1954; 1965 

Current Occupant:   828th Quartermaster Company 
     220th Military Police (MP) Detachment 
     3rd/80th Battalion BDE Training Division 

Zoning: This information was not available at the time of the 
ECP report preparation 

County, State:    Luzerne, Pennsylvania 

USGS Quadrangle(s):   Pittston, Pennsylvania 

Section/Township/Range: This information was not available at the time of the 
ECP report preparation 

Latitude/longitude:   41°15’5.4”N; 75°49’46.9”W 

Legal Description:  

Tract No. A-100 (1954), in the Township of Plains, Luzerne County, Commonwealth of 
Pennsylvania described and bounded as follows: Beginning at a point in the southerly right 
of way line of U.S. Highway No. 315 south 23º44’35” East 40 feet from the centerline of said 
highway at Centerline Station 344+96.34; thence South 23º44’35” East 244.08 feet to a point 
in the northerly right of way line of U.S. Highway No. 115; thence with said right of way 
line North 77º28’52” East 518.74 feet to a point; thence North 18º09’35” West 327.19 feet to a 
point in the right of way line of the above mentioned U.S. Highway No. 315; thence along 
said right of way line South 68º18’52” West 541.01 feet to the place of beginning. Containing 
3.45 acres of land, more or less. 
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Tract No. A-103 (1965), in the Township of Plains, Luzerne County, Commonwealth of 
Pennsylvania described and bounded as follows: Beginning at a point on the northwest 
boundary line of Pennsylvania State Highway Route No. 315 (Legislative Route No. 515), 
said point being a common corner between lands of Clement W. Perkins and lands of 
Angeline Gurnari; thence from the point of beginning and binding the aforesaid Gurnari 
lands N 21º41’08” W 150 feet to a point; thence leaving the aforesaid Gurnari lands and 
running over and across lands of Clement W. Perkins the two following courses and 
distances: (1) N 68º18’52” E 116.00 feet, and (2) S 21º41’08” E 150.00 feet to a point on the 
northwest boundary line of the aforesaid highway S 68º18’52” W 116.00 feet to the point or 
place of beginning; containing 0.4 acre of land, more or less. 

2.3 Physical Description  
The Wilkes-Barre USAR Center is located on a 4.0-acre parcel on the central-eastern side of 
downtown Wilkes-Barre, Pennsylvania, and contains two permanent structures and two 
parking lots. Construction of the 21,503-square-foot administration building and the 
3,905-square-foot Organizational Maintenance Shop (OMS) building were completed in 
1955. Both structures are on concrete foundations and consist of concrete block walls. The 
main building recently was refinished with stucco, and the OMS building’s exterior was 
recently repainted. The military equipment parking (MEP) area and a privately owned 
vehicle (POV) parking area also are contained within the Property. Chain-link security 
fencing, topped with barbed wire, encloses the MEP area and OMS building.  

Approximately one-third of the Property is covered by impervious surface features, such as 
asphalt parking areas, driveways, concrete walkways, and building footprints. The 
remaining land is grassed, with a sparse population of evergreen trees clustered in the rear 
of the Property.  

2.3.1 Main Administration Building 
The administration building is an “L”-shaped multiple-level structure, with a two-story drill 
hall connected by a one-story enclosed corridor (Photograph 1, Appendix B). The building’s 
interior consists of office space, classrooms, arms vault, storage, former indoor firing range, 
and a drill hall. 

The west end of the building’s first floor contains a radon mitigation system, supply rooms, 
a gymnasium, and latrines. The eastern end of this building consists of administrative 
offices and the arms vault. Located in the building’s center are the boiler room, former coal 
storage room, latrines, and the lobby. This area also is used to store radiological materials 
(meters used to monitor nuclear, biological, and/or chemical [NBC] substances). The boiler 
room has a former coal storage room connected to it. There is a sump pump in this former 
coal storage room that discharges into the sanitary sewer system (Photograph 2, 
Appendix B). 

The second floor is above the entire northern portion of the building and consists of open 
office space, classrooms, offices, and a former rifle range. It is important to note that the 
former firing range is currently being used as office space and storage. 
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2.3.2 Organizational Maintenance Shop Building 
Maintenance activities conducted at the OMS building (Photograph 3, Appendix B) are 
limited to topping off fluids. The Pennsylvania Department of Environmental Protection 
(PADEP) issued the facility a Resource Conservation and Recovery Act (RCRA) small 
quantity generator identification number (PA9211890059). According to 99th Regional 
Readiness Command (RRC) personnel interviewed, this facility has a contract with Hazleton 
Salvage to recycle the small amount of petroleum, oil, and lubricant (POL) substances 
generated.  

During the site visit, a flammable storage cabinet was observed in the OMS building. The 
cabinet contained brake fluid, power steering fluid, motor oil, antifreeze, P-D-680B dry 
cleaning solvent (Photograph 4, Appendix B), industrial enamel spray paint, reagent water, 
bleach, etc. At the time of the site reconnaissance, no current inventories of hazardous 
materials were located. According to 99th RRC personnel, an inventory was performed for 
all USAR 99th RRC-controlled properties within the past 2 months. Results from this 
inventory were not available at the time of the site reconnaissance. 

A maintenance lube pit had been filled in (Photograph 5, Appendix B); however, no reports 
containing details of this event were available. A sump pump was observed to be in the 
OMS building that discharges into the sanitary sewer system (Photograph 6, Appendix B). 
In addition, the ceiling insulation was in bad condition and observed to be falling down. 

2.3.3 Vehicle Wash Area 
Presently, there are no vehicles being washed at this facility. In the past, vehicle washing 
occurred outside the OMS building. The solid waste dumpster has been placed atop of the 
wash rack to prevent use. There is no oil/water separator (OWS) associated with this wash 
rack. The existing wash rack is constructed above a concrete-paved stormwater ditch 
(Photograph 7, Appendix B). An inlet is centered in the wash rack, where the ditch 
transitions to a 24-inch pipe. The pipe discharges to a downstream stormwater inlet along 
Highway 315. The wash rack is 17 feet wide by 33 feet long. The storm sewer is about 220 
feet away (ACE, 1995). A study performed by USACE in 1995 recommended that a new 
wash rack, a grit tank, and an OWS be installed near the western wall of the drill hall in the 
MEP area and connected to the sanitary sewer system. The vent for the OWS was installed 
in this area, but according to 99th RRC personnel, the project lost funding and was never 
completed.  

2.4 Site Hydrology and Geology  
The USAR Center and Wilkes-Barre are located within the Ridge and Valley Province. This 
province covers all of Luzerne County. The Ridge and Valley Province contains sedimentary 
rocks such as limestone, dolomite, siltstone, sandstone, conglomerate, and anthracite. These 
rocks range in age from Cambrian to Pennsylvanian. Rocks are folded into numerous 
anticlines and synclines. Rocks in these folds generally have steep dips, and erosion has 
created lone, linear ridges composed of erosion-resistant sandstone. These ridges are 
separated by broad to narrow valleys that are underlain by erosion-susceptible siltstone, 
shale, limestone, and dolomite. The valley occupied by Wilkes-Barre contains abundant 
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anthracite. The section of linear ridges and valleys is separated from the anthracite area by 
lowland surrounding the Susquehanna River (Parsons, 2005). 

Drainage patterns in the Valley and Ridge Province directly reflect the alternating bands of 
resistant and easily eroded rocks in the folded strata of the province. A few major rivers, 
such as the Susquehanna River, cut directly across the ridges and valleys. Such streams are 
called superimposed streams. The Susquehanna River, for example, crosses six major ridges 
within 50 miles upstream from Harrisburg, Pennsylvania (USGS, 1997). 

Circulating, slightly acidic groundwater that moves along fractures and bedding planes in 
the carbonate rocks has partly dissolved these rocks in places and has created a network of 
large, interconnected openings that yield substantial quantities of water to wells. The 
alternating sequences of upfolded and down warped rocks in the Valley and Ridge 
Province, coupled with the stream network that has developed in the folded rocks, create a 
series of shallow, isolated, local groundwater flow systems. Most of the groundwater under 
the ridges flows across the strike of the rocks; but in the valleys, it usually moves along the 
strike. The flow within these local groundwater systems is predominately within a few 
hundred feet of the land surface, but circulation in some of the systems is deep enough for 
the water to become geothermally heated (USGS, 1997).  

Folded sedimentary rocks of Paleozoic age underlie the Valley and Ridge Physiographic 
Province. The strata consist mostly of sandstone, shale, and limestone; coal is present in 
these rocks in Pennsylvania, and they locally contain minor dolomite and conglomerate. 
Locally, the rocks have been metamorphosed into quartzite, slate, and marble. Carbonate 
rocks are the most productive Valley and Ridge aquifers (USGS, 1997). 

2.4.1 Surface Water Characteristics 
Figure 7 in Appendix A provides a portion of the 1999 Pittston, Pennsylvania U.S. 
Geological Survey (USGS) topographic map that includes the Property. As shown, the 
Property is situated at an elevation of approximately 815 feet above mean sea level, and the 
general topographic gradient is north northwest.  

Stormwater sheet flows to storm drains located in the MEP and POV parking areas along 
Highway 315. A concrete-lined ditch extending from the western side of the Property 
around the POV parking area, the drill hall, and the MEP area to the wash rack located 
outside the OMS building provides drainage for the Property. This ditch drains into the 
storm sewers located along Highway 315.  

The closest surface water body to the site is Laurel Run Creek, which is located 
approximately 0.25 mile north of the USAR Center, and has an approximate water surface 
elevation of 760 feet above mean sea level. Laurel Run Creek runs into Mill Creek, which 
ultimately drains into the Susquehanna River, located 2.12 miles northwest of the Property.  

According to the EDR radius map (Appendix E), the Property is not included in the 100-year 
floodplain. This information was gathered by EDR in 1999 from the Federal Emergency 
Management Agency. 
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2.4.2 Hydrogeological Characteristics 
According to information acquired from the Soil Conservation Service’s State Soil 
Geographic Database (STATSGO) for Luzerne County, specific types of soil at the Property 
are from the Udorthents Series. The Udorthents Series is not listed as hydric soils (EDR, 
2006). Underlying bedrock at the site has been mapped as the Llewellyn Formation. The 
Llewellyn Formation generally consists of interbedded gray and brown sandstone, siltstone, 
conglomerate, and shale, with abundant anthracite coal beds (REWAI, 1993).  

The surface soils are generally very stony, sandy loams. These soil types have medium to 
slow infiltration rates with layers impeding downward movement of water and are 
characterized as soils with coarse textures (EDR, 2006). Based on information reviewed in 
the EDR report and a review of the topographic maps, groundwater is anticipated to 
generally flow northwest toward Laurel Run Creek, which runs into Mill Creek and 
ultimately to the Susquehanna River. Groundwater flow direction in the area of the 
Property may vary as a result of underground utilities, meteorological factors, or 
heterogeneous subsurface conditions, among other factors. Subsequent references to 
upgradient and downgradient properties are based on the estimated northwesterly 
groundwater flow direction. 

2.5 Site Utilities  
Water Service—Pennsylvania American Water provides potable water service to the 
Property. 

Sanitary Sewer System—The Plains Township provides sanitary sewer service to the 
Property. The primary source of wastewater that is directed to the city sewer system 
includes non-process wastewater (bathrooms, sinks, etc.). 

Gas and Electric—Pennsylvania Power and Light provides natural gas service and electric 
service to the Property. 

2.6 Water Supply Wells and Septic Systems 
Based on a review of available site and agency records along with interviews with site 
personnel, neither a water supply well nor a septic system is or was located at the Property. 
Potable water is supplied by Pennsylvania American Water. 

A search of federal and state water well databases identified no water supply sources 
located within 1 mile of the Property.  
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3 Site History 

3.1 History of Ownership 
Land titles for the Property are included in the chain of title report along with the United 
States District Court for the Middle District of Pennsylvania court proceedings in 
Appendix C. The land title for the Property was available dating back to 1864. The chain of 
title report did not identify any leases or environmental liens against the USAR Center 
property. According to the chain of title report and associated court proceedings, the United 
States Government acquired the 3.45-acre parcel referred to as Tract A-100 in 1954. A second 
tract of land referred to as Tract A-103, adjacent to Tract A-100 was acquired by 
condemnation from the same property owner as Tract A-100 in 1965. Tract A-103 
encompasses 0.4 acre of land.  

According to a city directory provided by EDR and dated July 24, 2006, the address of the 
USAR Center was not listed in the research sources (Polk’s City Directory and City’s City 
Directory) from 1961 to 2002. A summary of the city directory search conducted by EDR is 
included in Appendix E. 

3.2 Past Uses and Operations 
In 1954, the U.S. Government purchased 3.45 of the currently 3.85 acres of property for 
construction of the USAR Center. The additional 0.4 acre of property was acquired in 1965. 
Reviews of topographic maps suggest that the Property was undeveloped land prior to the 
U.S. Government land acquisition. The Property has served as a reserve and mobilization 
center for USAR since the Government completed construction of the facilities in 1955.  

The Property primarily functioned as an administrative, logistical, and educational facility, 
with limited maintenance of military vehicles occurring in the OMS building. The Property 
was used by reservists for drill activities on various weekends throughout the year. The 
828th Quartermaster, the 220th MP Detachment, and the 3rd/80th Battalion BDE Training 
Division units currently occupy the USAR Center. At the time of the site reconnaissance, the 
main building contained various items, including items stored for the different units, desks, 
office furniture, and folding tables.  

The OMS building was used to perform limited maintenance activities on military 
equipment. Activities inside the OMS building were limited to preventative maintenance 
checks, including checking vehicle fluids such as motor oil, water, and antifreeze, and light 
maintenance activities. Any equipment requiring heavier maintenance or overhaul activities 
was sent to an Area Maintenance Support Activity shop located at one of the other USAR 
centers in Pennsylvania.  

At the time of the site reconnaissance, the OMS building contained a wheeled military 
vehicle with no drip pan (dark substance underneath with absorbent), a 50-gallon drum for 
used absorbents, a 50-gallon drum for clean absorbents, one metal trash can for used rags, 
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five empty 5-gallon fuel containers, acetylene and oxygen compressed gas cylinders, 
multiple packed crates containing equipment and supplies awaiting shipment, a parts 
washer (Photograph 8, Appendix B) and solvent, three vehicle batteries, and 5-gallon paint 
buckets. With the exception of the military vehicle located in the OMS building, only two 
other military vehicles were observed on the Property during the site reconnaissance.  

Vehicle washing would have occurred on the wash rack located outside the OMS building. 
There has never been an OWS associated with this wash rack. The existing wash rack is 
constructed above a concrete-paved stormwater ditch. An inlet is centered in the wash rack, 
beneath the drain, where the ditch transitions to a 24-inch pipe. The pipe discharges to a 
downstream stormwater inlet along Highway 315. The wash rack is 17 feet wide by 33 feet 
long. The downstream storm sewer inlet is about 220 feet from the wash rack.  

Topographic maps, along with aerial photographs, were the primary source of information 
on the past use and operations at the Property. Figures 3 through 7 in Appendix A provide 
USGS topographical maps of the Property in 1949, 1947-1969, 1947-1976, 1947-1980, and 
1999.  

The 1949 USGS topographic map (Figure 3, Appendix A) shows the Property and areas to 
the south and east as undeveloped. Limited commercial development is visible north of the 
Property. The city of Wilkes-Barre is established to the northwest. The 1947-1969 USGS 
topographic map (Figure 4, Appendix A) shows both the main building and OMS building. 
Commercial development is more evident in the surrounding areas. The tire center across 
Highway 315 has now appeared. Interstate 81 has now appeared to the east of the Property 
along with new on and off ramps. The 1947-1976 USGS topographic map (Figure 5, 
Appendix A) shows increasing commercial development in the surrounding areas. The 1999 
USGS topographic map (Figure 7, Appendix A) shows new interchanges connecting State 
Highways 315, 115, and 309. Several new buildings have been built and appear in the 
surrounding areas of the Property.  

Aerial photographs from 1969, 1976, and 1999 were the only aerials available for the 
preparation of this ECP report. Figures 8 through 10 in Appendix A provide the aerial views 
of the Property and surrounding areas.  

The 1969 aerial photograph (Figure 8, Appendix A) shows what appear to be military 
vehicles or Container Express (CONEX) structures in the MEP area. A couple of buildings 
are located on the adjacent property to the west. During the site visit in August 2006, these 
buildings were no longer present. The surrounding areas appear to be in the beginning 
stages of development, showing only a few businesses along State Highway 315. The 
Veterans Administration Medical Center is visible to the southwest. The 1976 aerial 
photograph (Figure 9, Appendix A) is not very clear; however, it does show the outline of 
the tire center on the adjacent property across State Highway 315. The interchanges for State 
Highways 315, 115, and 309 have been constructed and are visible in the 1999 aerial 
photograph (Figure 10, Appendix A). The surrounding areas are more commercially 
developed, especially north of the Property.  
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3.3 Past Use, Storage, Disposal, and Release of Hazardous 
Substances 

3.3.1 Past Use and Storage of Hazardous Substances  
Information related to the past use and storage of hazardous substances at the Property was 
compiled through review of available site records, search of federal and state environmental 
databases, and interviews with Army Reserve personnel. Chemicals formerly used and 
stored at the Property were associated with vehicle and facility maintenance activities, as 
well as janitorial services. Janitorial chemicals and building maintenance-related products 
were stored in the designated storage area, within the janitorial closet located in the main 
building. Vehicle maintenance products and small amounts of POL products also were 
stored within designated areas in the OMS building. A paint storage shed was located on a 
concrete pad outside the OMS building in the MEP area, but it was removed sometime 
between 1995 and 2006, although the pad remains. A 1997 total facility assessment stated 
that flammable/combustible materials were being stored improperly in various areas of the 
main building. During the 2006 site visit, the locations of storage were on impervious 
structures and present no potential impact to the Property. 

Certain types of chemical products, used and stored at the Property, would have contained 
CERCLA hazardous substances and would have been stored on a rotational basis in 
amounts necessary to support the unit through direct support-level maintenance. There is 
no indication, however, that CERCLA hazardous substances were stored at the Property for 
1 year or more in excess of corresponding reportable quantities. 

3.3.2 Past Disposal and Release of Hazardous Substances 
Information related to past disposal and potential release of hazardous substances at the 
Property was compiled through review of available site records, search of federal and state 
environmental databases, and interviews with Army Reserve personnel. According to Army 
Reserve personnel and site records, onsite disposal of hazardous materials or wastes has not 
occurred at the Property.  

No stained soil or stressed vegetation was observed during the August 15, 2006, site 
reconnaissance. Additionally, the MEP and POV parking areas did not show any signs of 
staining, and no noxious or foul odors were noted during the site reconnaissance.  

3.4 Past Presence of Bulk Petroleum Storage Tanks  
Based on a review of available site records, a search of federal and state environmental 
databases, and interviews with Army Reserve personnel, it does not appear that any 
aboveground storage tanks (ASTs) currently or formerly were located at this facility, nor 
was any evidence of any ASTs observed during the site reconnaissance.  

Based on a review of available site records, a search of federal and state environmental 
databases, and interviews with Army Reserve personnel, one underground storage tank 
(UST) was previously located at the Property, but it was removed on June 14, 1993. The 
1,000-gallon steel tank contained No. 2 heating oil and was located on the eastern side of the 
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OMS building along Highway 315 (REWAI, 1993). The UST was installed sometime after 
1956 and has been used to supply No. 2 fuel oil to the OMS building space heaters. 

Approximately 70 gallons of residual fluids were removed and drummed from the UST 
prior to and after its removal. These fluids have subsequently been used by a contractor 
(Corey, Inc.). The tank was inspected for holes or cracks, and none were evident. Corey, 
Inc. cleaned, loaded, and removed the tank, sending it to Bielecki Scrap and Recycling 
Center of Wilkes-Barre, Pennsylvania (REWAI, 1993). At the time of removal, no 
hydrocarbon staining, odors, or free product were observed to be present in the soil 
surrounding the UST. Additionally, no holes, loose couplings, or other indications of failure 
were observed on the UST or attached piping. Subsurface soil samples were collected from 
the east, south, west, and north sides of the bottom of the UST. Results from the soil sample 
analysis indicated non-detectable concentrations of benzene, toluene, ethyl benzene, and 
xylene (BTEX) and concentrations of diesel range organics (DRO) ranging from 19 to 
360 milligrams per kilogram (mg/kg) or parts per million (ppm). PADEP usually requires 
cleanup of soils exceeding 100 mg/kg DRO; however, soil cleanup was not performed 
because of the good tank condition, screening of the soils in the surrounding excavation 
area, the UST did not indicate evidence of hydrocarbon, and anomalous DRO 
concentrations have been documented in association with coal residue.  

The closure report further states that because this UST was used to supply fuel oil for space 
heating, it is not regulated by the federal government or the State of Pennsylvania. The 
report was submitted to PADEP and states that it does not serve to fulfill any regulatory 
requirements (REWAI, 1993). 

3.5 Review of Previous Environmental Reports 
A review of site records produced several reports pertaining to the Property. The following 
subsections provide a brief summary of some of these reports. Copies of the reports, unless 
otherwise specified, are provided in Appendix D. 

3.5.1 2002 Engineering and Environmental Facility Assessment 
USAR performed an internal survey in 2001, listing and evaluating areas on the Property 
where environmental concerns were apparent. Several areas were noted as needing 
correction at the time of the assessment. The deficiencies that are likely to have an adverse 
affect on the environment were as follows: 

• Place bollards around the fire hydrant. 

• The facility lacks a hazardous materials inventory. 

• There is no OWS found in association with the vehicle wash rack. The wash rack drains 
directly to stormwater runoff. 

• Compressed gas cylinders used for welding operations were not stored properly. 

• No polychlorinated biphenyl (PCB) surveys conducted for this facility. 
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3.5.2 1993 UST Closure Report for Wilkes-Barre USARC 
This report documents closure activities related to the removal of one 1,000-gallon UST that 
was used to store No. 2 fuel oil. The report documents analytical results for subsurface soil 
samples collected from the UST excavation. The closure report states that because this UST 
was used to supply fuel oil for space heating, it is unregulated by the federal government 
and by the State of Pennsylvania. The report also states that it does not serve to fulfill any 
regulatory requirements. 

3.5.3 1995 Concept Design/Study Reserve Center Vehicle Wash Sites 
USACE, Baltimore District, performed a wash rack survey in 1995, listing and evaluating the 
existing wash racks of three USAR centers, one of which was Wilkes-Barre. The study 
described the existing wash racks and then made recommendations. At the Wilkes-Barre 
USAR Center, it was recommended that the wash rack be relocated to an area outside the 
drill hall in the MEP area, a grit tank be installed, and an OWS installed that should be 
connected to the sanitary sewer system. 

3.5.4 1995 Cultural Resource Management Plan 
A cultural resource management plan for the facility was prepared for the 79th Army 
Reserve Command by KFS Historic Preservation Group in July 1995. The purpose of the 
survey, and subsequent report, was to inventory all properties controlled or leased by the 
79th Army Reserve Command in Pennsylvania. Historical information, setting and 
landscape, cultural resources, security, architectural information, and structure descriptions 
are included for each property. Each site also was assessed for its eligibility to the National 
Register of Historic Places (NRHP). The report stated that no archaeological sites have been 
recorded for the immediate vicinity of the USAR Center.  

3.5.5 1994 Final Report Lead Abatement 
There was an indoor firing range located in the basement in the main building of the USAR 
Center. The following information was taken from an Executive Summary from the lead 
abatement final report from Biosphere (Biosphere, 1994). Biosphere removed and 
decontaminated by high-efficiency particulate air (HEPA) vacuuming and/or wet wiping 
all of the movable items in the range area. The steel bullet deflectors and lights were 
removed and disposed of as construction debris. Particleboard walls were partially 
removed. Difficulty in demolition resulted in keeping a wall left in place. A heating, 
ventilation, and air conditioning (HVAC) unit also was dismantled and disposed of the 
same way. All surfaces in the range were decontaminated by lead wash procedures. After 
these procedures, final clearance wipe samples were collected. All wipe sample results 
indicate that lead levels are below the 200 micrograms per square foot (µg/ft2) clearance 
standard established for the project. The work area was then cleared for 
coating/encapsulation.  

3.5.6 1997 Total Facility Assessment Report 
This report documents an assessment of the USAR Center that was conducted by the Fort 
Indiantown Gap Facilities Engineering Team of Engineer Support Group-East. The report 
states that the facility is in good repair, and that there have been recent improvements and 
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maintenance performed. Major projects completed include window replacement, gas-fired 
boilers, and a new gas water heater. The report also states that projects have been identified 
to replace the OMS roll-up doors and its associated weather stripping, replace existing 
lighting with energy efficient lighting, and repair the ceiling insulation in the OMS building.  
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4 Adjacent Properties 

Adjacent property land uses are significant to the ECP process, as these current or past uses 
may have an environmental impact on the USAR Center. Adjacent properties were included 
in the EDR report review for this reason. Typically, adjacent properties within 0.25 mile of 
the USAR Center property boundaries are reviewed and visually surveyed. For the 
purposes of this ECP report, the adjacent property reconnaissance was performed from the 
USAR Center property boundaries and from public access points. Aerial photographs and 
topographic maps also were reviewed for conditions or activities that may have had an 
environmental impact on the Property.  

4.1 Land Uses 
Land use south of the USAR Center is county right-of-way for a major highway (Highway 
309/115). Located southwest of the Property is the Veterans Administration Medical Center. 
To the north is Highway 315. Directly across Highway 315 from the Property are a 
swimming pool sales center and a tire center. To the east of the Property are four different 
hotels. To the west lie interchanges for converging highways and a mall. Table 1 
summarizes the current adjacent properties, its owners, and distance from the Property.  

TABLE 1  
Adjacent Properties to USAR Center 
Wilkes-Barre USAR Center, Wilkes-Barre, Pennsylvania 

Name/Type of Property Address 
Distance and Direction 

from Property Remarks 

Jack Williams Tire 
Company 

1002 Highway 315 
Wilkes-Barre, PA 18702 

0.01 mile north RCRA small quantity 
generator, storage tanks 

Sears Roebuck and Co. Wyoming Valley Mall Road 
Wilkes-Barre, PA 

1.29 miles west LUST 

Northeast Drywall 359 Laird Street 
Plains Township, PA  

1,793 feet north-
northeast 

Unregulated tank 

Veterans Administration 
Medical Center 

111 East End Center  
Wilkes-Barre, PA 

0.32 mile south-
southwest 

None 

Red Roof Inn 1035 Highway 315  
Wilkes-Barre, PA 

0.14 mile east None 

Hampton Inn 1063 Highway 315  
Wilkes-Barre, PA 

0.34 mile east None 

Candlewood Suites 1067 Highway 315  
Wilkes-Barre, PA 

0.33 mile east None 

Woodlands Inn and 
Resort 

1073 Highway 315  
Wilkes-Barre, PA 

0.25 mile east None 

Wyoming Valley Mall Wyoming Valley Mall Road  
Wilkes-Barre, PA 

0.63 mile southwest None 

 



ENVIRONMENTAL CONDITION OF PROPERTY REPORT USACE LOUISVILLE DISTRICT 
WILKES-BARRE USAR CENTER (PA099) FEBRUARY 2007 
WILKES-BARRE, PA 18701 FINAL 

4-2 MKE/070150003 

4.2 Findings 
The EDR database search results were reviewed for any evidence that adjacent properties 
may have past or present environmental issues that would impact the USAR Center.  

The Jack Williams Tire Company was listed as a RCRA small quantity generator, but no 
violations were found. This facility also was listed on PADEP’s eFACTS Web site as having 
three storage tanks. This Web site did not specify whether the three storage tanks were 
aboveground or underground. There also was no information on whether these tanks were 
in violation or not. During a drive-by inspection of the tire center, no groundwater 
monitoring wells were observed; however, a few areas with patched concrete were 
observed, indicating a possible UST removal. This property is located directly across 
Highway 315.  

Bridgestone/Firestone Inc., located on Highways 115 and 309, was listed as a RCRA small 
quantity generator; however, no violations were found.  

Northeast Drywall was listed in the unregulated tank list. It states that the tank contained No. 2 
fuel oil. The radius search did not provide additional information. There was no information 
available for this site on PADEP’s eFACTS Web site. This site is located 1,793 feet north-
northeast of the Property.  

The Luzerne County Maintenance Facility was listed as an orphan site. An orphan site is a 
site that has poor or inadequate address information and could not be mapped. This facility 
was listed by EDR in the leaking underground storage tank (LUST), leaking aboveground 
storage tank (LAST), and archive AST databases. This site also was listed on PADEP’s 
eFACTS Web site. According to eFACTS, this facility had closed four USTs; all four were 
found to be leaking. Diesel fuel and unleaded gasoline were released into the groundwater 
and soil. The Web site states that 11 water supplies were affected by this release. This release 
occurred in 1996. No. 2 fuel oil was released from one of the USTs into groundwater and 
soil. There also was an AST at this site. A 10,000-gallon AST was removed in the summer of 
2002. It was found that the surface soil around the pump out location was contaminated 
with waste oil. Free product described as “tar” was seen in the soil beneath the former AST 
location. It was stated that Rapid Response was to do the cleanup for the Pennsylvania 
Department of Transportation. This facility was given two notices of violation, one of which 
was a citation for tank closure. Neither EDR nor the PADEP eFACTS Web site gave 
adequate address information. The PADEP Web site identified the location as on Highway 
115 with a zip code of 18703. This zip code was mapped using Google Earth. The area of the 
18703 zip code appears to be located outside the standard ASTM search radius distances 
from the Property. This site, therefore, is not likely to have an adverse effect on the USAR 
Center. 

Water well databases at the federal and state level were reviewed and did not identify any 
water supply source near the Property.  

The 1969 aerial photograph (Figure 8, Appendix A) shows what appear to be military 
vehicles or CONEX structures in the MEP area. A couple of buildings are located on the 
adjacent property to the west. During the site visit in August 2006, these buildings were no 
longer present. The surrounding areas appear to be in the beginning stages of development, 
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showing only a few businesses along State Highway 315. The Veterans Administration 
Medical Center is visible to the southwest. The 1976 aerial photograph (Figure 9, 
Appendix A) is not very clear; however, it does show the outline of the tire center on the 
adjacent property across State Highway 315. The interchanges for State Highways 315, 115, 
and 309 have been constructed and are visible. The surrounding areas are more 
commercially developed, especially to the north of the Property. 
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5 Review of Regulatory Information 

An essential component of an ECP is the review of records and databases containing 
information on the Property and adjacent properties. The review includes reasonably 
obtainable federal, state, and local government records, and is intended to identify a release 
or likely release of any hazardous substance or any petroleum product, which is likely to 
cause a release or threatened release of any hazardous substance or any petroleum product 
to the Property.  

The majority of the regulatory information for this ECP was obtained from EDR on July 19, 
2006. EDR provides a regulatory database summary that consolidates standard federal, 
state, local, and tribal environmental record sources based on ASTM-recommended 
minimum search distances from the Property.  

All findings reported in Sections 5.1, 5.2, and 5.3 are from the EDR report unless otherwise 
noted. A copy of the complete EDR report is included in Appendix E.  

5.1 Federal Environmental Records  
5.1.1 Federal National Priorities List Sites within 1 Mile  
USEPA maintains a record of the nation’s worst uncontrolled or abandoned hazardous 
waste sites, known as the National Priorities List (NPL). Sites on the NPL undergo 
long-term remedial action under CERCLA. The USAR Center is not an NPL site, nor were 
any such sites located within 1 mile of the Property. 

5.1.2 Federal Comprehensive Environmental Response, Compensation and 
Liability Act Information Systems Sites within 0.5 Mile 

The CERCLA Information System (CERCLIS) contains data on potentially hazardous waste 
sites that have been reported to USEPA by state, municipalities, private companies, and 
private persons, pursuant to Section 103 of the Act. CERCLIS contains sites that either are 
proposed to be or are on the NPL and sites that are in the screening and assessment phase 
for possible inclusion on the NPL. 

The USAR Center is not a CERCLIS site, and there are no CERCLIS sites located within 
0.5 mile of the Property. 

5.1.3 Resource Conservation and Recovery Act Corrective Action Sites within 
1 Mile 

RCRA corrective action sites (CORRACTS) represent facilities that have generated or 
managed hazardous wastes and require corrective action. The USAR Center is not a 
CORRACTS, nor were any such sites identified within 1 mile of the USAR Center.  
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5.1.4 RCRA Transport, Treatment, and/or Disposal Sites within 0.5 Mile 
RCRA defines and regulates sites that generate, transport, store, treat and/or dispose (TSD) 
of hazardous wastes. The RCRA Information System (RCRIS) includes selective information 
on these sites. 

The USAR Center is not an RCRIS TSD site, and there are no such sites located within 
0.5 mile of the USAR Center.  

5.1.5 Federal RCRA Small and Large Quantity Generators List within 0.25 Mile 
Conditionally exempt small quantity generators are defined as facilities generating less than 
100 kg of hazardous waste, and less than 1 kg of acutely hazardous waste per month. RCRA 
small quantity generators are defined as facilities generating between 100 and 1,000 kg of 
hazardous waste and less than 1 kg of acute hazardous waste per month. A facility 
generating more than 1,000 kg of hazardous waste or over 1 kg of acutely hazardous waste 
per month is defined as a large quantity generator. 

The USAR Center is listed as an RCRA-registered small quantity generator. No RCRA 
violations are associated with the USAR Center. 

One adjacent property owner is an RCRA-registered small quantity generator. 
Bridgestone/Firestone, Inc. is located within 0.25 mile of the USAR Center, approximately 
1,206 feet west of the Property. No RCRA violations were noted for this site.  

No large quantity generators are located within 0.25 mile of the USAR Center.  

5.1.6 Federal Emergency Response Notification System List 
The Federal Emergency Response Notification System (ERNS) List maintains information on 
reported releases of oil and hazardous substances. The USAR Center is not on this 
notification list. 

5.2 State and Local Environmental Records 
Most of the information presented in this subsection was obtained from the EDR report. 
Additional information also was obtained from online database searches of the State of 
Pennsylvania’s Web site: http://www.depweb.state.pa.us/dep/site/default.asp. 
Occasionally, state and local agency personnel were interviewed via telephone to answer 
questions about any database issues. 

5.2.1 State Lists of Hazardous Waste Sites within 1 Mile  
The USAR Center is not on the state list of hazardous waste sites. No adjacent properties 
within 1 mile of the USAR Center were listed as having a hazardous waste site. 

5.2.2 State-Registered Landfills or Solid Waste Disposal Sites within 0.5 Mile 
The USAR Center does not have a solid waste landfill, incinerator, or transfer station within 
the Property boundaries. No adjacent properties within 0.5 mile of the USAR Center have a 
solid waste landfill, incinerator, or transfer station.  
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5.2.3 State-Registered Leaking UST Sites within 0.5 Mile  
In addition to information obtained from the EDR report, the Pennsylvania Environmental 
Cleanup Program, Storage Tank Section maintains a comprehensive database of LUST sites. 
The USAR Center is not listed in the state LUST database. No adjacent properties within 
0.5 mile of the USAR Center have a LUST.  

5.2.4 State-Registered UST Sites within 0.5 Mile 
A review of the EDR report and the State of Pennsylvania’s UST database indicated no UST 
sites were identified within 0.5 mile of the USAR Center.  

5.2.5 State Spills Incidents 
The USAR Center is not listed on the Pennsylvania state petroleum spill list.  

5.2.6 Records of Contaminated Public Wells  
The City of Wilkes-Barre Water and Sewer Board does not own or operate any municipal 
water supply wells within 0.5 mile of the USAR Center.  

5.2.7 Voluntary Remediation Program Sites within 0.5 Mile 
The USAR Center is not listed in Pennsylvania’s Brownfield Program (the successor to the 
Voluntary Cleanup Program). No sites located within 0.5 mile of the USAR Center are listed 
as being in the Brownfield Program either.  

5.2.8 State-Registered Bulk Fertilizer and Pesticide Storage Facilities within 
0.25 Mile 

The State of Pennsylvania does not maintain a state database of bulk fertilizer or pesticide 
facilities; however, during the site reconnaissance, no evidence of the Property being used as 
a bulk fertilizer or pesticide facility was observed.  

5.3 Unmapped Sites 
Some sites within the databases EDR searches have the same zip code as the USAR Center, 
but no street address. These sites, known as unmapped or orphan sites, cannot be mapped 
from the EDR results alone. Additional efforts described herein were made to locate these 
sites and assess their environmental importance to the USAR Center.  

Using the mapping utility provided at maps.google.com, the locations of the orphan sites 
were identified and mapped. One of the sites, Jack Williams Tire Company, is located 
within the corresponding ASTM search radius distance. This facility is located directly 
across Highway 315 from the Property.  

The Luzerne County Maintenance Facility was listed as an orphan site. This facility could 
not be mapped on any of the leading mapping sites due to the lack of address information. 
The exact location of this facility in regards to the Property is unknown. This facility was 
listed by EDR in the LUST, LAST, and archive AST databases. This site also was listed on 
PADEP’s eFACTS Web site. According to eFACTS, this facility had closed four USTs; all 
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four were found to be leaking. Diesel fuel and unleaded gasoline were released into the 
groundwater and soil. The Web site states that 11 water supplies were affected by this 1996 
release. No. 2 fuel oil was released from one of the USTs into groundwater and soil. There 
also was an AST at this site. A 10,000-gallon AST was removed in the summer of 2002. It 
was found that the surface soil around the pump out location was contaminated with waste 
oil. Free product described as “tar” was seen in the soil beneath the former AST location. It 
was stated that Rapid Response was to do the cleanup for the Pennsylvania Department of 
Transportation. This facility also was given two notices of violation, one of which was a 
citation for tank closure. Neither EDR nor the PADEP eFACTS Web site provided adequate 
address information other than it was located on Highway 115, zip code of 18703. This zip 
code was mapped using Google Earth, and its boundaries are over 1 mile away from the 
Property. The area of this zip code is located outside the standard ASTM search radius 
distances from the Property. Because of its distance from the Property, this site is not likely 
to have an adverse effect on the USAR Center.  

5.4 Summary of Properties Evaluated to Determine Risk to the 
Property 

To summarize Sections 5.1 through 5.3, four separate properties, near or adjacent to the 
USAR Center, were evaluated as potential risk properties to the Property. These adjacent 
properties evaluated were identified as a result of information obtained during area 
reconnaissance, interviews, and regulatory database searches, and are summarized in 
Table 2. 

Based on an evaluation of available site information and details concerning the properties 
listed in Table 2, none of the facilities evaluated exhibited significant environmental 
conditions that have the probability of adversely affecting the environmental conditions at 
another site.  
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TABLE 2 
Properties Evaluated for Potential Environmental Risks 
Wilkes-Barre USAR Center, Wilkes-Barre, Pennsylvania 

Company/Site Database 

Elevation 
Relative to 
Property? 

Potential 
Impact on the 

Property? Comments 

Jack Williams 
Tire Company 

RCRA Small 
Quantity 
Generator 

Lower No No RCRA violations were listed.  

Sears Roebuck 
and Co. 

LUST Unknown No Located 1.29 miles away (outside 
search radius). 

Northeast Drywall Unregulated Tank Lower No  

Luzerne County 
Maintenance 
Facility 

LUST, LAST, 
Archive AST 

Unknown No Could not be located on map; 
inadequate address information. Site 
zip code appears to be located 
outside the standard ASTM search 
radius distances from the Property.  

LAST – leaking aboveground storage tank 
LUST – leaking underground storage tank 
RCRA – Resource Conservation and Recovery Act 
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6 Site Investigation and Review of Hazards 

Findings documented in the following subsections are based on the August 15, 2006, site 
reconnaissance, a review of available site records, and information obtained from USAR 
personnel. 

6.1 USTs/ASTs  
A No. 2 fuel oil UST associated with this facility was removed on June 14, 1993. Since this 
UST was used to supply fuel oil for space heating, it was unregulated by the federal 
government and the State of Pennsylvania. A closure report was submitted. Tank removal 
activities indicated there were no loose or leaking fittings, no holes in the tank, no soil 
staining, no POL odors, and soil sampling during tank removal did not detect BTEX. 
Detections of total petroleum hydrocarbons (TPH) in the DRO range were within the range 
of naturally occurring concentrations commonly found in the area, due to the presence of 
coal in subsurface formations. Furthermore, this UST was not listed under the PADEP, Land 
Recycling Program, Bureau of Waste Management, Storage Tank Cleanup Program.  

6.2 Inventory of Chemicals/Hazardous Substances  
Records pertaining to hazardous substances including hazardous materials, chemical bulk 
storage, petroleum products, hazardous waste, and petroleum waste were reviewed in 
addition to interviews and the site reconnaissance to develop the inventory for this 
Property. 

Evidence of chemical storage was observed during the August 15, 2006, site reconnaissance, 
and includes the following:  

• Motor oil 
• Diesel oil 
• Brake fluid 
• Transmission fluid 
• Antifreeze 
• Batteries 
• Dry cleaning solvent 
• Hydraulic oil 
• Grease 
• Spray paint 
• Insect repellent 
• Oxygen and acetylene tanks 

Inside the OMS building, two metal drums containing used rags were located on the floor. 
A few batteries and five empty gas cans were stored directly on the floor of the OMS 
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(Photograph 9, Appendix B). Compressed gas cylinders containing acetylene and oxygen 
were stored inside and outside the OMS building and were not secured. 

Landscaping services are performed by a private commercial company, and facility 
personnel interviewed during the August 15, 2006, site reconnaissance were not aware of 
the use of any pesticides or herbicides. 

6.3 Waste Disposal Sites 
Available records and interviews did not indicate the practice of onsite waste disposal, other 
than through managed storage and offsite disposal, or through the sewer or septic systems. 
No waste disposal sites were observed during the site reconnaissance, nor were any signs of 
past onsite waste disposal (such as stressed vegetation or suspicious depressions in the 
landscape) observed.  

6.4 Pits, Sumps, Drywells, and Catch Basins 
Available records, interviews, and site observations did not indicate the existence or past 
existence of any pits, drywells, or catch basins. 

During the site reconnaissance, a sump was noted in the coal storage room attached to the 
boiler room on the first floor of the main building. Another sump was observed in the OMS 
building. Both of these sump pumps discharge into the sanitary sewer system. 

6.5 Asbestos-containing Material 
A work order from CET Microbac Laboratory, Inc., dated March 6, 1987, called for the 
collection and analysis of 150 suspected asbestos samples. This is the only indication of any 
action taken in regards to asbestos. A 2002 E2FA stated that, “Suspect asbestos-containing 
9x9 inch floor tiles were found under the new 12x12 inch floor tiles, and suspect asbestos 
containing pipe insulation was found in the OMS. No asbestos survey could be found 
onsite” (Army, 2002). During the August 15, 2006, site visit, 9-inch by 9-inch tiles were 
observed in the main building in the gymnasium area (Photograph 10, Appendix B). 

6.6 PCB-containing Equipment 
There are three pole-mounted transformers that supply underground service entrance 
conductors for the main building. There are no pad-mounted transformers onsite. In a 
December 3, 1990, memorandum from UGE Corporation, the oil in the three pole-mounted 
transformers at the USAR Center was tested for PCBs and was found to be less than the 
detectable limit of 1 ppm. 

6.7 Lead-based Paint  
No documents indicating an LBP survey being conducted were available at the time of the 
preparation of this ECP report. The 99th RRC personnel interviewed had no knowledge of 
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any LPB surveys that were performed for this facility. Because the main building and the 
OMS building were constructed before 1981, there is potential for LBP. At the time of the 
site reconnaissance, the painted surfaces at this USAR Center were in good condition, only 
noting a few areas with cracked paint on the interior of the facilities. The only area on the 
exterior of the main building that was painted was the chimney. No peeling paint was 
observed on the chimney. A 2002 E2FA stated that the OMS building’s exterior was recently 
painted. The paint was still in good condition. 

6.8 Radon 
A site-specific radon survey was conducted at the USAR Center in 1995. Results from this 
survey indicated that radon levels were above USEPA’s recommended maximum allowable 
exposure level of 4 picoCuries per liter (pCi/L). In a radon mitigation systems report, it was 
discovered that radon had leaked into the building primarily through a hollow 
underground duct (ARS, 1995). Passive detection equipment was installed throughout the 
main building to determine levels of radon gas over a 3-month period. Based on the 
sampling results, several sample locations exhibited elevated radon levels above USEPA’s 
recommended maximum allowable exposure level. As a result, a radon mitigation system 
was installed in 1995. A radon monitoring report indicated that radon levels have dropped 
significantly and were under USEPA’s recommended maximum allowable exposure level of 
4.0 pCi/L (Landauer, 1996). No follow on radon monitoring reports, since 1996, were 
available during the preparation of this ECP report. 

In addition, the USEPA map of radon zones for Luzerne County, Pennsylvania confirms 
that the county lies within the high priority zone, Zone 1, which has a predicted average 
indoor screening level greater than USEPA’s recommended maximum allowable exposure 
level of 4.0 pCi/L.  

6.9 Munitions and Explosives of Concern 
Based on a review of available records, the site reconnaissance, and interviews with USAR 
Center personnel, there are no indications that munitions and explosives of concern (MEC) 
are or were present at the Property.  

There was an indoor firing range located on the second floor in the main building. The 
following information was taken from an Executive Summary from the lead abatement final 
report from Biosphere (Biosphere, 1994). Biosphere removed and decontaminated by HEPA 
vacuuming and/or wet wiping all of the movable items in the range area. The steel bullet 
deflectors and lights were removed and disposed of as construction debris. Particleboard 
walls were partially removed. Difficulty in demolition resulted in keeping a wall left in 
place. The HVAC unit also was dismantled and disposed of the same way. All surfaces in 
the range were decontaminated by lead wash procedures. After these procedures, final 
clearance wipe samples were collected. All wipe sample results indicate that lead levels are 
below the 200 µg/ft2 clearance standard established for the project. The work area was then 
cleared for coating/encapsulation. This report is included in Appendix D. 
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IT Corporation performed a range inspection at the USAR Center on April 17, 2002. A 
follow-up inspection to collect wipe samples was conducted on August 16, 2002. The 
following is a summary of the range cleanup (IT, 2003):  

The range had been previously cleaned and all range components – including the 
firing line, shooter partitions, target retrieval system, bullet trap, and deflector 
plates – had been removed. No sand or lead shot was observed during the 
inspection. The former range was now used for storage and being converted into 
office space. The concrete block walls were painted and the sound deadening 
material in the firing line area had been covered with drywall and painted. The 
ceiling was covered with a new, acoustical tile drop ceiling. The range floor was 
constructed of concrete and had been clean and sealed. The floor in the bullet trap 
area was plywood, possibly covering a former sand trap. Windows were installed 
along the outside wall and at least one partition wall was constructed to divide the 
range. Desks, tables, chairs, office equipment, shelves, filing cabinets, and wall 
lockers, now occupied the former range. A closet was located through a doorway 
behind the former firing line. Two rows of fluorescent lights also ran along the 
entire length of the range.  

All of the range structures associated with the indoor range at the Wilkes-Barre U.S. 
Army Reserve Center, Wilkes-Barre, Pennsylvania, were previously removed. The 
range had been cleaned, painted, and converted into storage and office space. 
Clearance wipe samples collected by IT Corporation document that residual lead 
levels in the range concrete are below the clearance level of 200 µg/sf [µg/ft2]. The 
value of 200 ug/sf [µg/ft2] was derived as a value that would release the indoor 
ranges as a room that could be reoccupied as a non-lead work area. This value has 
also been selected by other federal agencies as acceptable. Based on a review of the 
clearance wipe sample data, IT concludes that no further range cleanup is necessary 
for the Wilkes-Barre U.S. Army Reserve Center and the range is approved for re-
occupancy. 

6.10 Radioactive Materials 
Based on the August 15, 2006, site reconnaissance and interviews with USAR Center 
personnel, radioactive materials were present in equipment used on the Property. Meters 
used to monitor NBC hazards were stored in the main building. These meters apparently 
contain small quantities of radioactive material in sealed containers and are not regulated.  
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7 Review of Special Resources 

7.1 Land Use  
The City of Wilkes-Barre’s zoning information was not available for review; however, 
surrounding land use was observed to be primarily commercial and residential. The 
Property would be considered light industrial use. 

7.2 Coastal Zone Management 
The PADEP Water Planning Office is the lead agency for the Pennsylvania Coastal Zone 
Management Program. This Property is not included in the coastal zone management plan, 
nor is it in a coastal zone (PADEP, Coastal Zone Management Program).  

7.3 Wetlands 
According to the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory map, 
no jurisdictional wetland areas are identified on the Property or on adjacent properties.  

During the August 15, 2006, site reconnaissance, no conditions were present that suggested 
the presence of wetlands on the Property (that is, areas with standing water or wetland 
vegetation). Based on STATSGO data, the soils present at the Property are from the 
Udorthents Series, which is classified as a very stony, sandy loam and does not meet the 
requirements for a hydric soil (that is, wetland indicator soils) (EDR, 2006).  

7.4 100-year Floodplain 
A review of EDR’s radius map indicates that the Property lies outside the 100-year 
floodplain (Appendix E).  

7.5 Natural Resources 
A report entitled Programmatic Natural Resource Management Plan 79th Army Reserve 
Command Pennsylvania was prepared for the 79th RRC (Unknown Author, 1995) in an effort 
to inventory and manage natural resources found at 79th RRC facilities in central and 
southeastern Pennsylvania. The report concluded that the Wilkes-Barre USAR Center did 
not contain any key natural resources, including wetlands, surface water, rare species, 
and/or the potential for rare species. 

7.6 Cultural Resources  
A cultural resource management plan for the facility was prepared for the 79th Army 
Reserve Command by KFS Historic Preservation Group in July 1995. The purpose of the 
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survey and subsequent report was to inventory all properties controlled or leased by the 
79th Army Reserve Command in the state of Pennsylvania. Historical information, setting 
and landscape, cultural resources, security, architectural information, and structure 
descriptions are included for each property. Each site also was assessed for its eligibility to 
the NRHP. At the time this cultural resource management plan was written, the buildings at 
this USAR Center were less than 50 years of age and were ineligible for the NRHP. In 
addition, the USAR Integrated Cultural Resources Management Plan (Parsons, 2005) states 
that, “A review of the historic buildings and structures files and the NRHP files maintained 
at the PHMC in Harrisburg indicates that…no previously recorded historic buildings or 
structures lie within the facilities owned or leased by the 99th [RRC] in Pennsylvania.” This 
is no longer true. A Section 110 cultural resources survey report for the Property has not 
been prepared for this facility. Since most buildings on the Property are now at least 
50 years old, the buildings may meet the criteria for nomination to the NRHP. Additionally, 
no archaeological sites have been recorded for the immediate vicinity of the facility. 
Appendix D contains a copy of these reports. 

7.7 Other Special Resources 
Based on a review of available current and historical documents, no additional special 
resources were identified on the Property or the immediate surrounding area. 
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8 Conclusions  

The following information was obtained after conducting an environmental record search 
including records for adjacent properties, reviewing available historical information, 
conducting interviews with knowledgeable parties connected with the Property or with 
state and local agencies, and conducting a reconnaissance of the Property and adjacent 
properties.  

8.1 Review of Findings 
Hazardous Substances. Hazardous substances pursuant to CERCLA Section 101(14) (42 
United States Code 9601 (14)) were used and stored at the Property in amounts necessary to 
support unit-level vehicle and building maintenance activities. Available information 
indicates, however, that the quantities stored would not have resulted in a significant 
release to the environment. There is no evidence (no available reports or persons 
interviewed) that the hazardous substances used or stored were released or disposed of at 
the Property. 

The Property has an inactive vehicle wash rack that discharged directly to the stormwater 
system. While there was no closure documentation or information on drain pipe or soil 
conditions for the wash rack, there was no evidence of a release. Any releases that might 
have occurred from cracks in the wash rack would be expected to be de minimis quantities. 

USTs/ASTs. Available records do not indicate any ASTs currently or formerly located at 
this facility. One 1,000-gallon UST containing No. 2 fuel oil was located at this Property and 
was removed in 1993. The closure report documents analytical results for subsurface soil 
samples collected from the UST excavation as well as the tank and piping conditions at the 
time of removal. The report stated there was no evidence of a release when the tank was 
removed and no detections of BTEX in soil samples; however, TPH was detected in soil 
samples. The report indicates the TPH detections could have been the result of naturally 
occurring concentrations due to the presence of coal in the area. The closure report states 
that because this UST was used to supply fuel oil for space heating, it is unregulated by the 
federal government and the State of Pennsylvania.  

Non-UST/AST Petroleum Storage. Petroleum storage other than in USTs or ASTs was 
observed on the Property. Several quarts of POL were stored in the flammable storage 
cabinets located in the OMS building. 

PCBs. There are three pole-mounted transformers at the USAR Center that do not contain 
PCBs. 

Asbestos-containing Material. A work order from CET Microbac Laboratory, Inc., dated 
March 6, 1987, called for the collection and analysis of 150 suspected asbestos samples. This 
is the only indication of any action taken in regards to asbestos at the Property. While no 
asbestos surveys were performed, asbestos is suspected in 9-inch by 9-inch floor tiles under 
the new 12-inch by 12-inch floor tiles and in pipe insulation in the OMS building.  
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LBP. No LBP surveys have been conducted at the Property. Facilities constructed before 
1981 are likely to have been treated with lead-containing paint. All buildings on the 
Property were constructed before 1981 and, therefore, have the potential to have LBP 
present. At the time of the site survey, painted surfaces were in good condition, with a few 
interior areas with chipped or peeling paint. 

Radiological Materials. Based on the August 15, 2006, site reconnaissance and interviews 
with USAR Center personnel, radioactive materials were present in equipment used on the 
Property. Meters used to monitor NBC hazards were stored in the main building. These 
meters apparently contain small quantities of radioactive material in sealed containers and 
are not regulated.  

Radon. The 1995 radon survey (ARS, 1995) results indicated that sampling locations 
exhibited radon levels above USEPA’s recommended maximum allowable exposure level of 
4.0 pCi/L. A radon mitigation system was installed in 1995. Radon monitoring (Landauer, 
1996) indicated that radon levels have dropped below USEPA’s recommended maximum 
allowable exposure level of 4.0 pCi/L. 

MEC. Available records do not indicate any MEC currently or formerly located at this 
Property. No evidence of MEC was observed during the site reconnaissance. There was a 
firing range located on the second floor of the main building. The former range was closed 
and cleaned in 1994 and converted to classroom space and storage. 

Surrounding Properties. Potential environmental sites of concern, located within the 
standard ASTM search radius distances from the Property, were evaluated through 
database review and site reconnaissance. None of the adjacent properties evaluated 
exhibited environmental conditions that had or have the potential to adversely affect 
environmental conditions at the Property.  

Wetlands and Floodplain. According to the USFWS National Wetlands Inventory maps, the 
2006 EDR report, and visual observations, no wetlands were observed or appear to be 
associated with any of the facilities at this site or with any adjacent properties. The Property 
is not located within a 100-year floodplain or within a coastal zone. 

Threatened and Endangered Species. A 1995 natural resources report concludes that the 
USAR Center does not contain any key natural resources, including wetlands, surface water, 
rare species, and/or the potential for rare species. 

Archaeological and Historical Resources. A Section 110 cultural resources survey report for 
the Property has not been prepared. Since most buildings on the Property are at least 
50 years old, the buildings may meet the criteria for nomination to the NRHP. Additionally, 
no archaeological sites have been recorded for the immediate vicinity of the facility. 

8.2 Environmental Condition of Property 
Findings of this ECP report were based on readily available environmental information, 
interviews with site and state and local personnel, review of previous environmental studies 
and federal and state database, and file information related to the storage, release, treatment 
or disposal of hazardous substances or petroleum products. Results also were based on 
visual observations of the Property and adjacent properties.  
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In accordance with DoD policy defining the classifications (see Sherri Goodman 
memorandum dated 21 October 1996), the Property has been classified into one of seven 
property types. Based on the results of this ECP study, the Property has been assigned an 
overall DoD Environmental Condition Type 1. The Property type is based on the following 
major findings: 

• The former 1,000-gallon No. 2 heating oil UST, which was located on the west side of the 
OMS building, was removed in 1993. The report prepared during removal did not 
identify any holes, leaks, or loose fittings during removal. No visually stained soils were 
noted in the report. Soil sampling preformed did not identify any detections for BTEX. 
TPH detections in the DRO range were considered background by the report, based on 
the known presence of coal in the general area.  

• The wash rack and drain collected wash fluids that would have included POL products, 
cleaning solvents used in the cleaning of vehicle components, and antifreeze. There were 
no visible cracks observed during the 2006 site reconnaissance and no reported piping 
failures. While there was no closure documentation for the wash rack, there was no 
documentation or evidence of a release and any releases that might have occurred from 
cracks in the wash rack would be expected to be de minimis quantities. 





ENVIRONMENTAL CONDITION OF PROPERTY REPORT USACE LOUISVILLE DISTRICT 
WILKES-BARRE USAR CENTER (PA099) FEBRUARY 2007 
WILKES-BARRE, PA 18701 FINAL 

MKE/070150003 9-1 

9 References 

Persons Contacted 
Mr. Jason Clutter, GS Environmental Protection Specialist, RSO #2, 570-342-3786 x 1220 
(office), 570-417-9556 (cell), August 15, 2006 

Mr. Ray Spriggs, Environmental Protection Specialist/Automation Program Manager, 
570-342-3786 (office), 570-417-7815 (cell), August 16, 2006 

Mr. John Stevens, Facilities Manager Supervisor, 570-342-3040 (office), August 16, 2006 

Mr. John Yando, Building Coordinator, 570-824-3587 x 8101 (office), August 15, 2006 

Resources Consulted 
Aerial photographs provided by Banks Information Solutions, Inc., dated 1969, 1976, and 
1999 

U.S. Geologic Survey (USGS) 7.5-minute topographic maps provided by Environmental 
Data Resources, Inc. (EDR) 1949, 1947-1969, 1947-1976, 1947-1980, 1994, and 1999 Pittston 
Quads 

Pennsylvania Brownfield Inventory, http://www.pasitefinder.state.pa.us 

Pennsylvania Department of Environmental Protection (PADEP), Land Recycling Program, 
Bureau of Waste Management, Storage Tank Cleanup Location, 
http://www.depweb.state.pa.us/landrecwaste/lib/landrecwaste/storagetankcleanups/ta
nkincidents.xls  

Cultural Resources GIS, https://www.dot7.state.pa.us  

USEPA Map of Radon Zones, http://www.epa.gov/radon/zonemap.html 

Pennsylvania Department of Environmental Protection (PADEP), Water Planning Office, 
Coastal Zone Management Program. http://www.dep.state.pa.us/river/czmp.htm 

Works Cited 
416th Engineer Command. 1997. Total Facility Assessment Report. April. 

416th Engineer Command. 2002. Engineering and Environmental Facility Assessment. January. 

American Radon Solutions. 1995. Radon Mitigation Systems Description for Wilkes-Barre 
USARC. November. 

Biosphere. 1994. Lead Abatement Final Report. January. 

IT Corporation. 2003. Range Cleanup-PA099, 99th RRC, Wilkes-Barre U.S. Army Reserve Center, 
Wilkes-Barre, Pennsylvania. July. 



ENVIRONMENTAL CONDITION OF PROPERTY REPORT USACE LOUISVILLE DISTRICT 
WILKES-BARRE USAR CENTER (PA099) FEBRUARY 2007 
WILKES-BARRE, PA 18701 FINAL 

9-2 MKE/070150003 

KFS Historic Preservation Group. 1995. 79th Army Reserve Command Cultural Resource 
Management Plan. July. 

Landauer, Inc. 1996. Radon Monitoring Report. December. 

Parsons, Inc. 2005. U.S. Army Reserve Integrated Cultural Resources Management Plan Historic 
Properties Component. 

R.E. Write Associates, Inc. 1993. UST Closure Report. July. 

Unknown Author. 1995. Programmatic Natural Resource Management Plan 79th Army Reserve 
Command Pennsylvania.  

U.S. Army Corps of Engineers (USACE), Baltimore District. 1995. Concept Design/Study 
Reserve Vehicle Wash Sites. June. 

U.S. Geological Survey (USGS). 1997. Groundwater Atlas of the United States. 

 



 

 

 
Appendix A 

Figures 





ES082006013MKE   Wilkes_Barre\Figure_1_Site_Location_v3   01-02-07   cae

FIGURE 1 
General Site Location Map
Phase I ECP ReportNot to Scale
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FIGURE 3  
1949 USGS 7.5-Minute Topographic Map, 
Pittston, Pennsylvania
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FIGURE 4  
1947-1969 USGS 7.5-Minute Topographic Map, 
Pittston, Pennsylvania
Phase I ECP Report
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FIGURE 5  
1947-1976 USGS 7.5-Minute Topographic Map, 
Pittston, Pennsylvania
Phase I ECP Report
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FIGURE 6  
1947-1980 USGS 7.5-Minute Topographic Map, 
Pittston, Pennsylvania
Phase I ECP Report
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FIGURE 7  
1999 USGS 7.5-Minute Topographic Map, 
Pittston, Pennsylvania
Phase I ECP Report
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FIGURE 8  
1969 Aerial Photography
Phase I ECP Report
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FIGURE 9  
1976 Aerial Photography
Phase I ECP Report
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FIGURE 10  
1999 Aerial Photography
Phase I ECP Report
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APPENDIX B 

Site Reconnaissance Photographs 

 

 
 

 

 

 

  
1. Main administration building. 2. Sump pump located in boiler room former coal storage 

area. 

  
3. Three-bay Organizational Maintenance Shop (OMS) 
building. 

4. P-D-680B dry cleaning solvent in flammable storage 
cabinet in OMS building. 
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5. Filled in maintenance pit in OMS building. 6. Sump pump in OMS building. 

 

 
7. Wash rack not in use. Dumpster placed on top to 

prevent use. 
8. Parts washer in OMS building. 
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9. Diesel gas cans and batteries on floor of OMS building. 10. 9-inch by 9-inch tile located in gymnasium, suspected to 

be made of asbestos. 
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2055 East Rio Salado Parkway, Suite 201
Tempe, Arizona 85281

Phone:            (480) 967-6752
Fax Number:  (480) 966-9422

Web Site:  www.netronline.com

HISTORICAL CHAIN OF TITLE REPORT

WILKES-BARRE USARC, PA
1001 HIGHWAY 315 SOUTH

WILKES-BARRE, PENNSYLVANIA

Submitted to:

ENVIRONMENTAL DATA RESOURCES, INC.
C/O

CH2M HILL
1569 Stampmill Way

Lawrenceville, Georgia 30043

Attention: Mary Jacques

Project No. N06-5606

Tuesday, February 13, 2007

NETR - Real Estate Research & Information hereby submits the following ASTM historical
chain-of-title to the land described below, subject to the leases/miscellaneous shown in Section 2.
Title to the estate or interest covered by this report appears to be vested in:

UNITED STATES OF AMERICA

The following is the current property legal description:

All that certain piece or parcel of land being 4 acres, more or less, of the Tracts known as A-100 
and A-103, commonly known as 1001 Highway 315 South at Intersection of State Route 309 and 
State Route 315, situated and lying in Ward 10,  in the City of Wilkes-Barre, Luzerne County, 
State of Pennsylvania

Assessor's Parcel Number(s): 50-C-176-D2-R10 / Map ID H10S2 / Block 001 / Lot 005



1.  HISTORICAL CHAIN OF TITLE

1. DEED
RECORDED: 07/06/1864
GRANTOR: Calvin Parsons & Anna Parsons, his wife
GRANTEE: Rubin J. Flick, et al
INSTRUMENT: Book 94, Page 518

2. DECLARATION OF TAKING
RECORDED: 07/09/1954
GRANTOR: Clement W. Perkins, Agent for the Estate of Rubin J. 

Flick, et al
GRANTEE: United States of America
INSTRUMENT: Liber 1243, Page 450
COMMENTS: Conveys Tract A-100

3. DECLARATION OF TAKING
RECORDED: 03/04/1965
GRANTOR: Clement W. Perkins, Agent for the Estate of Rubin J. 

Flick, et al
GRANTEE: United States of America
INSTRUMENT: Civil No. 8858
COMMENTS: Conveys Tract A-103
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2.  LEASES AND MISCELLANEOUS

1.  UNRECORDED LEASE:
DATED: 06/24/1993
LESSOR: Commonwealth of Pennsylvania
LESSEE: United States of America
INSTRUMENT: DACA-31-5-93-079

2.  No environmental liens were found of record

3.  No institutional controls were found of record
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LIMITATION

This report was prepared for the use of Environmental Data Resources, Inc., and CH2M

Hill, exclusively.  This report is neither a guarantee of title, a commitment to insure, or 

a policy of title insurance.  NETR- Real Estate Research & Information does not 

guarantee nor include any warranty of any kind whether expressed or implied, about the

validity of all information included in this report since this information is retrieved as it

is recorded from the various agencies that make it available.  The total liability is 

limited to the fee paid for this report.
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Previous Environmental  
Site Assessment Reports 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































U.S. Geological Survey, Hydrologic atlas 730-L 
Henry Trapp, Jr. and Marilee A. Horn, 1997 
 
Regional summary 
 
INTRODUCTION 
Segment 11 consists of the States of Delaware, Maryland, New Jersey, North 
Carolina, West Virginia, and the Commonwealths of Pennsylvania and 
Virginia. All but West Virginia border on the Atlantic Ocean or tidewater. 
Pennsylvania also borders on Lake Erie. Small parts of northwestern and 
north-central Pennsylvania drain to Lake Erie and Lake Ontario; the rest 
of the segment drains either to the Atlantic Ocean or the Gulf of Mexico. 
Major rivers include the Hudson, the Delaware, the Susquehanna, the 
Potomac, the Rappahannock, the James, the Chowan, the Neuse, the Tar, the 
Cape Fear, and the YadkinPeedee, all of which drain into the Atlantic 
Ocean, and the Ohio and its tributaries, which drain to the Gulf of 
Mexico. 
Although rivers are important sources of water supply for many cities, 
such as Trenton, N.J.; Philadelphia and Pittsburgh, Pa.; Baltimore, Md.; 
Washington, D.C.; Richmond, Va.; and Raleigh, N.C., one-fourth of the 
population, particularly the people who live on the Coastal Plain, depends 
on ground water for supply. Such cities as Camden, N.J.; Dover, Del.; 
Salisbury and Annapolis, Md.; Parkersburg and Weirton, W.Va.; Norfolk, 
Va.; and New Bern and Kinston, N.C., use ground water as a source of 
public supply. 
All the water in Segment 11 originates as precipitation. Average annual 
precipitation ranges from less than 36 inches in parts of Pennsylvania, 
Maryland, Virginia, and West Virginia to more than 80 inches in parts of 
southwestern North Carolina (fig. 1). In general, precipitation is 
greatest in mountainous areas (because water tends to condense from 
moisture-laden air masses as the air passes over the higher altitudes) and 
near the coast, where water vapor that has been evaporated from the ocean 
is picked up by onshore winds and falls as precipitation when it reaches 
the shoreline.  
Some of the precipitation returns to the atmosphere by evapotranspiration 
(evaporation plus transpiration by plants), but much of it either flows 
overland into streams as direct runoff or enters streams as base flow 
(discharge from one or more aquifers). The distribution of average annual 
runoff (fig. 2) is similar to the distribution of precipitation; that is, 
runoff is generally greatest where precipitation is greatest. Runoff rates 
range from more than 50 inches per year in parts of western North Carolina 
to less than 12 inches in parts of North Carolina, Virginia, and West 
Virginia. 
Parts of the seven following physiographic provinces are in Segment 11: 
the Coastal Plain, the Piedmont, the Blue Ridge, the New England, the 
Valley and Ridge, the Appalachian Plateaus, and the Central Lowland. The 
provinces generally trend northeastward (fig. 3). The northeastern 
terminus of the Blue Ridge Province is in south-central Pennsylvania, and 
the southwestern part of the New England Province, the Reading Prong, ends 
in east-central Pennsylvania. The topography, lithology, and water-bearing 
characteristics of the rocks that underlie the Blue Ridge Province and the 
Reading Prong are similar. Accordingly, for purposes of this study, the 
hydrology of the Reading Prong is discussed with that of the Blue Ridge 
Province. 
The Coastal Plain Province is a lowland that borders the Atlantic Ocean. 
The Coastal Plain is as much as 140 miles wide in North Carolina but 
narrows northeastward to New Jersey where it terminates in Segment 11 at 



the south shore of Raritan Bay. Although it is generally a flat, seaward-
sloping lowland, this province has areas of moderately steep local relief, 
and its surface locally reaches altitudes of 350 feet in the southwestern 
part of the North Carolina Coastal Plain. 
The Coastal Plain mostly is underlain by semiconsolidated to 
unconsolidated sediments that consist of silt, clay, and sand, with some 
gravel and lignite. Some consolidated beds of limestone and sandstone are 
present. The Coastal Plain sediments range in age from Jurassic to 
Holocene and dip gently toward the ocean. 
The boundary between the Coastal Plain and the Piedmont Provinces is 
called the Fall Line (fig. 3) because falls and rapids commonly form where 
streams cross the contact between the consolidated rocks of the Piedmont 
(fig. 4) and the soft, semiconsolidated to unconsolidated sediments of the 
Coastal Plain. The increase in stream gradient at the Fall Line provided 
favorable locations for mills and other installations that harnessed water 
power during the early years of the Industrial Revolution, and on most 
major rivers, the Fall Line coincides with the head of navigation. 
The Piedmont Province is an area of varied topography that ranges from 
lowlands to peaks and ridges of moderate altitude and relief. The 
metamorphic and igneous rocks of this province range in age from 
Precambrian to Paleozoic and have been sheared, fractured, and folded. 
Included in this province, however, are sedimentary basins that formed 
along rifts in the Earth¹s crust and contain shale, sandstone, and 
conglomerate of early Mesozoic age, interbedded locally with basaltic lava 
flows and minor coal beds. The sedimentary rocks and basalt flows are 
intruded in places by diabase dikes and sills. 
The mountain belt of the Blue Ridge Province forms the northwestern margin 
of the Piedmont in most of Segment 11. This belt consists mostly of 
igneous and high-rank metamorphic rocks but also includes low-rank 
metamorphic rocks of late Precambrian age and small areas of sedimentary 
rocks of Early Cambrian age along its western margin. In this report, the 
Reading Prong of the New England Province, which is an upland that extends 
from east of the Susquehanna River in Pennsylvania northeastward into New 
Jersey (fig. 3), is treated as part of the Blue Ridge Province. Part of 
the Reading Prong in Pennsylvania and New Jersey and a small part of the 
Piedmont Province in northeastern New Jersey have been glaciated. Glacial 
deposits completely or partly fill some of the valleys, and the eroding 
action of the glacial ice removed some of the rock from the ridges. Thus, 
the glaciated parts of the province have a smoother topography and less 
relief than other parts. 
The Valley and Ridge Province is characterized by layered sedimentary rock 
that has been complexly folded and locally thrust faulted. As the result 
of repeated cycles of uplift and erosion, resistant layers of well-
cemented sandstone and conglomerate form elongate mountain ridges and less 
resistant, easily eroded layers of limestone, dolomite, and shale form 
valleys. The rocks of the province range in age from Cambrian to 
Pennsylvanian. Parts of this province from central Pennsylvania into New 
Jersey have been glaciated, and glacial deposits fill or partially fill 
some of the valleys.  
The Appalachian Plateaus Province is underlain by rocks that are 
continuous with those of the Valley and Ridge Province, but in the 
Appalachian Plateaus the layered rocks are nearly flat-lying or gently 
tilted and warped, rather than being intensively folded and faulted. The 
boundary between the two provinces is a prominent southeast-facing scarp 
called the Allegheny Front in most of the northern part of Segment 11 
(fig. 5) and the Cumberland Escarpment in the southern part. The scarp 
faces the Valley and Ridge Province, and throughout most of the segment, 



the eastern edge of the Appalachian Plateaus Province is higher than the 
ridges in the Valley and Ridge. Like parts of the Reading Prong and the 
Valley and Ridge Province, the northern part of the Appalachian Plateaus 
Province in Pennsylvania has been glaciated. In the glaciated section, the 
surface is mantled by glacial drift, and the valleys are partly filled 
with glacial deposits. 
The northwestern corner of Segment 11 contains a small part of the Central 
Lowland Province. This flat lowland is underlain by gently dipping 
sedimentary rocks, some of which are the same geologic formations as those 
of the Appalachian Plateaus Province. The two provinces are separated by a 
northwest-facing scarp. Because of the small area of the Central Lowland 
Province within the segment and the similarity of aquifer properties with 
those of the glaciated part of the Appalachian Plateaus Province, the two 
provinces are discussed together in this report. 
 
PRINCIPAL AQUIFERS 
The rocks and unconsolidated deposits that underlie Segment 11 are divided 
into numerous aquifer systems, aquifers, and confining units. An aquifer 
system consists of two or more aquifers and can be of two types, both of 
which are in Segment 11. The first type consists of aquifers that are 
vertically stacked and hydraulically connected‹that is, the ground-water 
flow systems in the aquifers function in the same fashion, and a change in 
conditions in one of the aquifers affects the others. The Northern 
Atlantic Coastal Plain aquifer system is of this type. The second type 
consists of several aquifers that are not connected, but share common 
geologic and hydrologic characteristics and, accordingly, can best be 
studied and described together. The surficial aquifer system is of this 
type. The areas where each principal aquifer or aquifer system is exposed 
at the land surface or is the shallowest major aquifer are shown in 
figures 6 and 7. For purposes of this Atlas, the principal aquifers in 
Segment 11 (some of which include many local aquifers) have been grouped 
by physiographic province. The Coastal Plain Province has six aquifers 
that consist mostly of semiconsolidated rocks. The Piedmont and the Blue 
Ridge Provinces have three types of aquifers in consolidated rocks, 
locally overlain by unconsolidated deposits of the surficial aquifer 
system. The surficial aquifer system also locally overlies aquifers in two 
types of consolidated rocks in each of the Valley and Ridge and the 
combined Appalachian PlateausCentral Lowland Provinces. Some of the 
consolidated-rock aquifers are in more than one province; for example, 
limestone and dolomite aquifers are recognized in the Piedmont, the Blue 
Ridge, the Valley and Ridge, and the Appalachian Plateaus Provinces (fig. 
7). 
The aquifers and aquifer systems of Segment 11 can be grouped into three 
categories, depending on the degree of consolidation of the rocks and 
deposits that compose the aquifers. Rocks of Precambrian, Paleozoic, and 
early Mesozoic ages generally are consolidated; rocks of Cretaceous and 
Tertiary ages generally are semiconsolidated; and deposits of Quaternary 
age generally are unconsolidated. Some of the consolidated rocks, 
particularly those that underlie the Piedmont and the Blue Ridge 
Physiographic Provinces, are covered with unconsolidated material called 
regolith that is largely derived from weathering of the consolidated 
rocks. 
Unconsolidated sand and gravel deposits that mostly occur as long, narrow 
bands in the northern and western parts of Segment 11 (fig. 6) compose the 
surficial aquifer system. Many of the sand and gravel deposits north of 
the limit of continental glaciation formed as glacial outwash that was 
deposited by meltwater from the ice sheets. Elsewhere, the sand and gravel 



are stream-valley alluvium that was deposited adjacent to the principal 
streams in the segment. Some of the stream-valley alluvium consists of 
reworked glacial outwash. Unsorted, unstratified deposits called till, 
emplaced by the continental ice sheets, are not aquifers. 
Aquifers in semiconsolidated to consolidated rocks underlie most of 
Segment 11 (fig. 7). These aquifers, along with confining units that 
separate them in some places, are described according to physiographic 
province. Aquifers in some of the provinces extend underground far beyond 
the areas where they are mapped at or near the land surface; for example, 
the Potomac aquifer is exposed as only a narrow band along the 
northwestern boundary of the Coastal Plain, but underlies most of the 
Coastal Plain. 
The Northern Atlantic Coastal Plain aquifer system consists mostly of 
semiconsolidated sand aquifers separated by clay confining units. 
Unconsolidated sands compose the surficial aquifer, which is the uppermost 
water-yielding part of the aquifer system; the system also includes a 
productive limestone aquifer. The Coastal Plain sediments are thin near 
their contact with the rocks of the Piedmont Province and, in places, 
might not yield as much water as the underlying igneous and metamorphic 
rocks that are an extension of Piedmont rocks. 
Aquifers in the Piedmont and the Blue Ridge Provinces and the Reading 
Prong are predominately in metamorphic and igneous rocks. In some 
topographically low areas of the Piedmont, aquifers are in carbonate rocks 
(limestone, dolomite, and marble) and in sandstone of early Mesozoic age 
that fills large basins that formed as deep rifts in the Earth¹s crust. 
The carbonate rocks are the most productive Piedmont and Blue Ridge 
aquifers. 
Folded sedimentary rocks of Paleozoic age underlie the Valley and Ridge 
Physiographic Province. The strata consist mostly of sandstone, shale, and 
limestone; coal is present  
in these rocks in Pennsylvania and Virginia, and they locally contain 
minor dolomite and conglomerate. Locally, the rocks have been 
metamorphosed into quartzite, slate, and marble. Carbonate rocks are the 
most productive Valley and Ridge aquifers. 
The Appalachian Plateaus aquifers are in Paleozoic sedimentary rocks that 
are flat-lying or gently folded. The rocks consist mostly of shale, 
sandstone, conglomerate, and carbonate rocks; coal beds are in rocks of 
Pennsylvanian age. Most of the water-yielding beds are sandstones of 
Pennsylvanian and Mississippian age; Pennsylvanian coals and Permian 
sandstones yield water, but the Permian strata are mostly shale. Carbonate 
rocks of Mississippian age are also productive aquifers in many places. 
Small volumes of water are obtained locally from conglomerate beds of 
Pennsylvanian age. 
 
GEOLOGY 
Segment 11 contains two major rock types‹consolidated crystalline rocks 
and consolidated to unconsolidated sedimentary rocks. The crystalline 
rocks consist of numerous kinds of igneous and metamorphic rocks and are 
mostly in the Piedmont and the Blue Ridge Provinces. Consolidated 
sedimentary rocks are mostly in the Valley and Ridge and the Appalachian 
Plateaus Provinces. Sedimentary rocks in the Coastal Plain Province are 
mostly semiconsolidated, but some are unconsolidated. The extent of the 
different rock types is shown in figure 8.  
The igneous and metamorphic rocks in Segment 11 crop out in a band that 
trends northeastward, is widest in North Carolina, and narrows 
northeastward (fig. 8). The band includes much of the rock of the Piedmont 
Province and most of the rock of the Blue Ridge Province and the Reading 



Prong. The crystalline rocks generally are resistant to weathering and 
erosion. According to radiometric dating, the ages of the crystalline 
rocks range from more than 1,200 million to 196 million years before 
present (Precambrian to Jurassic). Even though these rocks vary greatly in 
mineral composition and texture, they have similar hydraulic 
characteristics in that they generally have almost no pore spaces between 
mineral grains and contain ground water in joints and fractures.  
Most of the rocks that underlie Segment 11 are sedimentary rocks that can 
be grouped into three categories‹well-consolidated rocks of Paleozoic age, 
variably consolidated rocks of Triassic and Early Jurassic age in early 
Mesozoic rift basins, and semiconsolidated to unconsolidated rocks of 
Cretaceous and younger age. Unconsolidated Quaternary deposits that 
overlie crystalline rocks or consolidated sedimentary rocks in the 
northern and western parts of the segment are shown in figure 6. 
Paleozoic sedimentary rocks extend from western and central Virginia 
through all of West Virginia, western Maryland, western and northern 
Pennsylvania, and a small part of northern New Jersey. Most of these rocks 
are exposed in the folded and thrust-faulted Valley and Ridge Province and 
in gently warped to flat-lying beds of the Appalachian Plateaus Province 
(fig. 9), but some are in the Piedmont Province of northern Maryland, 
eastern Pennsylvania, and northern New Jersey. ThePaleozoic sedimentary 
rocks consist of conglomerate, sandstone, siltstone, mudstone, shale, 
coal, limestone, and dolomite. The sandstone and limestone beds are the 
most productive aquifers in these rocks.  
Lower Mesozoic (Triassic and Lower Jurassic) sedimentary rocks are in 
deep, elongate basins in the Piedmont Province (figs. 8 and 9). The basins 
formed in rifts in the Earth¹s crust and are oriented roughly parallel to 
the modern coast. Some incompletely mapped basins are buried beneath 
Coastal Plain sediments. The Newark Basin in north-central New Jersey and 
adjacent parts of New York and Pennsylvania is the largest early Mesozoic 
basin in eastern North America. The sedimentary rocks in the basins have 
been tilted and faulted, but are not metamorphosed and deformed to the 
same extent as the older rocks that surround the basins. The sedimentary 
rocks in the basins are primarily conglomerate, sandstone, shale, and 
siltstone, with minor limestone and coal. These rocks are interlayered 
with basalt flows and intruded by diabase dikes and sills. The 
conglomerate and sandstone are the most productive aquifers. 
Semiconsolidated to unconsolidated sediments of Cretaceous and younger age 
in the Coastal Plain Province form a band that narrows toward the 
northeast and is parallel to the coast (fig. 8). The sediments, especially 
those of Cretaceous age, thicken greatly toward the coast in subsurface 
basins in Maryland, Delaware, and part of New Jersey but are much thinner 
on structurally high areas to the north and south. Most of the Coastal 
Plain sediments are sand, clay, and silt, with minor gravel and lignite; 
limestone is locally prominent, particularly in North Carolina. The 
sediments were deposited mostly in shallow marine environments when sea 
level was higher relative to the land surface than at present, or in the 
floodplains and deltas of rivers that drained the landmass to the north 
and west. The sands and limestones are the most productive aquifers. 
All three categories of sedimentary rocks have been divided into numerous 
formations. The geologic and hydrogeologic nomenclature used in this 
report differs from State to State because of independent geologic 
interpretations and varied distribution and lithology of rock units. A 
fairly consistent set of nomenclature, however, can be derived from the 
most commonly used rock names. Therefore, the nomenclature used in this 
report is basically a synthesis of that of the U.S. Geological Survey, the 
Delaware Geological Survey, the Maryland Geological Survey, the New Jersey 



Geological Survey, the North Carolina Geological Survey, the Pennsylvania 
Bureau of Topographic and Geologic Survey, the Virginia Division of 
Mineral Resources, and the West Virginia Geological and Economic Survey. 
Individual sources for nomenclature are listed with each correlation chart 
prepared for this report. 
Quaternary deposits are in the extreme northern parts of all the 
physiographic provinces except the Coastal Plain (fig. 6). These deposits 
are predominately unsorted and unstratified glacial material (till) that 
ranges in size from clay to coarse gravel and boulders. Sand and gravel 
are present as outwash deposits that formed along the glacial front (the 
southern limit of glaciation) and as Holocene alluvium in major river 
valleys.  
The area mapped in figure 8 contains four broad geologic categories (fig. 
9). From northwest to southeast, these are: flat to gently folded 
Paleozoic sedimentary rocks that underlie the Appalachian Plateaus and the 
Central Lowland Physiographic Provinces; the same types of rocks folded 
into a series of anticlines and synclines in the Valley and Ridge 
Physiographic Province; metamorphic and igneous rocks of the Piedmont and 
the Blue Ridge Physiographic Provinces that contain large areas of tilted 
sedimentary rocks and lava flows in early Mesozoic basins, and smaller 
areas of faulted and folded blocks of Paleozoic sedimentary rocks that 
have undergone various degrees of metamorphism; and gently dipping, 
semiconsolidated to unconsolidated sediments of the Coastal Plain 
Physiographic Province. The combination of rock type and geologic 
structure largely determines the hydraulic properties of the rocks. These 
factors, plus topography and climate, determine the characteristics of the 
ground-water flow system throughout the mapped area. 
 
GROUND-WATER QUALITY 
The concentration of dissolved solids in ground water provides a basis for 
categorizing the general chemical quality of the water. Dissolved solids 
in ground water primarily result from chemical interaction between the 
water and the rocks or unconsolidated deposits through which the water 
moves. Rocks or deposits composed of minerals that are readily dissolved 
will usually contain water that has large dissolved-solids concentrations. 
The rate of movement of water through an aquifer also affects dissolved-
solids concentrations; the longer the water is in contact with the 
minerals that compose an aquifer, the more mineralized the water becomes. 
Thus, larger concentrations of dissolved solids commonly are in water at 
or near the ends of long ground-water flow paths. Aquifers that are buried 
to great depths commonly contain saline water or brine in their deeper 
parts, and mixing of fresh ground water with this saline water can result 
in a large increase in the dissolved-solids concentration of the 
freshwater. Contamination as a result of human activities can increase the 
concentration of dissolved solids in ground water; such contamination 
usually is local but can render the water unfit for human consumption or 
for many other uses. 
The terms used in this report to describe water with different 
concentrations of dissolved solids are as follows: 
 
 Dissolved�solids concentration,  
          in milligrams per liter 
  Freshwater   Less than 1,000 
  Slightly saline water   1,000 to 3,000 
  Moderately saline water   3,000 to 10,000 
  Very saline water   10,000 to 35,000 
  Brine   Greater than 35,000 



 
FRESH GROUND-WATER WITHDRAWALS 
Ground water is the source of public supply for almost 7 million people in 
Segment 11, or about 19 percent of the population in the seven-State area. 
About 2,600 million gallons per day was withdrawn from all the principal 
aquifers during 1985; 33 percent of this amount was withdrawn for public 
supply. Withdrawals by self-supplied industries and for mining accounted 
for 22 percent of the total water withdrawn. 
Counties with the largest withdrawals in Segment 11 generally are those 
that contain large population centers. Such counties include those around 
Pittsburgh, Pa., the Philadelphia, Pa.Camden, N.J. area; and the parts of 
New Jersey in the New York City metropolitan area (fig. 10). Large 
withdrawals are associated with mining activity in eastern North Carolina 
and with paper manufacturing in southeastern Virginia. Fresh ground-water 
withdrawals for most water-use categories increased through 1985, 
according to a nationwide compilation of water-use data by the U.S. 
Geological Survey. 
The largest withdrawals of ground water, 1,029 million gallons per day, 
were from the Northern Atlantic Coastal Plain aquifer system, which 
accounted for about 40 percent of all ground-water withdrawals in the 
segment during 1985 (fig. 11). Withdrawals from aquifers in the Piedmont 
and the Blue Ridge Provinces during the same period were 634 million 
gallons per day. Withdrawals from aquifers in the Valley and Ridge 
Province were 371 million gallons per day, primarily in Pennsylvania and 
Virginia. Withdrawals from unconsolidated sand and gravel aquifers of the 
surficial aquifer system were 320 million gallons per day. In the 
Appalachian Plateaus Province, withdrawals were 282 million gallons per 
day, most of which was withdrawn in Pennsylvania and West Virginia. 
  
Surficial aquifer system 
 
INTRODUCTION 
The surficial aquifer system is in the northern and western parts of 
Segment 11 (fig. 12) and consists of aquifers in unconsolidated sand and 
gravel deposits of Quaternary age. The aquifer system is in parts of all 
the physiographic provinces in the segment except the Coastal Plain. Most 
of the individual aquifers that compose the system are not hydraulically 
connected, but share common geologic and hydrologic characteristics and 
are therefore considered to be an aquifer system. Unconsolidated sand and 
gravel deposits that are the uppermost aquifers in parts of the Coastal 
Plain in Segment 11 are not mapped as part of the surficial aquifer system 
because they function as part of the Northern Atlantic Coastal Plain 
aquifer system. 
Two principal types of unconsolidated sediments compose the surficial 
aquifer system. The first, and most widespread, type consists of sediments 
deposited by Pleistocene continental glaciers or by meltwater from the 
glaciers. The second type is Holocene alluvium in the valleys of major 
streams. The glacial sediments are restricted to the northern parts of 
Pennsylvania and New Jersey; the alluvial deposits are scattered through 
parts of West Virginia, Pennsylvania, and New Jersey (fig. 12). Some of 
the alluvial deposits are reworked glacial sediments. 
 
HYDROGEOLOGIC SETTING 
Glacial deposits consist mostly of clay, silt, sand, and gravel in various 
combinations, but also include cobbles and boulders. The general term 
³glacial drift² is used for all types of glacial deposits, regardless of 
the particle size or the degree of sorting of the deposits, or how the 



deposits were emplaced. The glacial drift in Segment 11 was deposited 
during several advances and retreats of continental ice sheets. The most 
recent and widespread glacial stage, termed ³Wisconsinan,² ended only 
about 12,000 years ago; the last ice sheet, however, retreated out of the 
area of Segment 11 about 17,000 years ago.  
Glacial ice and meltwater from the ice laid down several different types 
of deposits. Till, which is an unstratified, unsorted mixture of material 
that ranges in particle size from clay to boulders, was deposited under 
the ice or directly in front of the ice sheet. Deposits of till are the 
most extensive glacial deposits in Segment 11, but the till is not an 
aquifer. Glacial-lake deposits of clay and silt, which were laid down in 
lakes that formed between ice lobes or where the ice blocked pre-glacial 
streams, likewise are not aquifers. Outwash deposits, by contrast, 
generally consist of stratified sand and gravel (fig. 13) that form 
productive aquifers. Most of the outwash deposits in Segment 11 are in 
valleys; the intervening hills are mantled with till or underlain by 
consolidated rock. The ice sheets greatly altered topography and drainage 
in the part of the segment that has been glaciated. Before or during the 
Pleistocene Epoch, some streams in the glaciated area cut their channels 
as much as 300 feet deeper than their present streambeds. In some places, 
erosion of bedrock hills by the thick ice sheets smoothed and rounded the 
preglacial topography and deposition of glacial drift, primarily in 
bedrock valleys, further subdued the original relief of the bedrock 
surface. In other places, the ice scoured deep troughs in the bedrock and 
stripped weathered bedrock away from hills, thus increasing the original 
relief.  
Streams that flowed northward or northwestward typically were blocked by 
the ice sheets that advanced from the north and northeast. Flow direction 
was reversed in some of the north-flowing streams; others resumed their 
northward flow after the ice retreated; and a few were overridden by thick 
ice and permanently obliterated. New channels were cut by meltwater 
streams in some places, and some of these new channels connected parts of 
separate preglacial streams. The present course of the Ohio River was 
formed during the Pleistocene Epoch as a composite of newly cut channel 
segments and connected, old channel segments. Some of the deeply cut 
meltwater stream valleys were later filled to their present levels with 
glacial deposits and alluvium. 
In areas where streams drained away from the glacial ice, stratified 
glacial drift was deposited in the stream valleys, mostly when the ice was 
stagnant or when the ice sheet was melting. Sand and gravel were deposited 
(fig. 14) as deltas or fluvial deposits at the ice margins or in glacial 
lakes or as fluvial valley-train deposits downstream from the ice margin. 
The coarse sand and gravel form productive aquifers that commonly are 
interspersed with the clay and silt confining beds deposited in small 
lakes in the valleys. Some of the valley-train sand deposits extend for 
many miles, as in parts of the valleys of the Allegheny and the 
Susquehanna Rivers. 
Sand and gravel deposited as alluvium along the valleys of major streams 
also form productive aquifers. Some of the alluvium consists of reworked 
glacial deposits that were eroded and transported downstream during and 
following the last retreat of the ice. Reworked glacial material is most 
common in southward-flowing streams, such as the Allegheny and the Ohio 
Rivers, that have their headwaters in glaciated areas. Although some of 
the deposits of reworked glacial material are in dry terraces above the 
water table, most of them are saturated, and some, such as the gravel 
deposits along the upper reaches of the Ohio River, form highly productive 
aquifers. Alluvium in the valleys of northward-flowing streams consists of 



material that has been weathered and eroded from exposed consolidated 
sedimentary rocks. The alluvium along the northward-flowing rivers, such 
as the Kanawha in West Virginia and the Monongahela in Pennsylvania, 
generally is finer grained than that along the southward-flowing rivers 
and thus yields less water to wells. 
 
GROUND-WATER FLOW 
Most of the productive aquifers in the surficial aquifer system consist of 
valley-fill deposits of coarse-grained glacial or alluvial deposits, or 
both, and contain water under mostly unconfined conditions. In New Jersey, 
fine-grained glacial-lake sediments overlie aquifers in coarse-grained 
glacial sediments in many places and create confined conditions in the 
aquifers. The valley-fill aquifers receive most of their recharge from 
runoff of precipitation that falls on the surrounding uplands that are 
underlain by till or bedrock, both of which are less permeable than the 
valley-fill deposits. Some recharge is by infiltration of precipitation 
that falls directly on the valley-fill aquifers, and some is by inflow 
from adjacent bedrock (fig. 15A). Studies have concluded, however, that 
from 60 to 75 percent of the recharge to the valley-fill aquifers is from 
upland runoff, some of which is unchanneled, but most of which is in 
tributary streams and enters the aquifers as seepage through the 
streambeds. The higher recharge percentages are for aquifers in valleys 
that are less than one-half mile wide. The valley-fill aquifers discharge 
primarily to streams that flow in the valleys when the water level in the 
aquifer is higher than that in the stream (fig. 15A); during drought 
conditions, water levels in the aquifer can decline until the direction of 
flow is reversed and water moves from the stream to the aquifer (fig. 
15B). The thickness and permeability of the bottom sediment in the stream 
determine the rate at which water can move between the stream and the 
aquifer. Some discharge from the valley-fill aquifers also is by outflow 
to adjacent bedrock, evapotranspiration, and withdrawals from wells (fig. 
15B).  
Base flow of a stream is maintained by ground-water discharge and is a 
good indication of the water-yielding capacity of the aquifer that 
provides the base flow. Base-flow characteristics in Segment 11 vary with 
the type of rocks or deposits through which the stream flows. Streams that 
flow on bedrock have minimal base flow and often become dry because the 
limited amount of  fracture and pore space in the bedrock permits little 
water to be stored and subsequently released to the stream. In contrast, 
streams in valleys partly filled with glacial outwash and bordered by 
bedrock that is covered with till have large, sustained base flow because 
thick glacial deposits can store and slowly release large quantities of 
water even where they consist of low-permeability till. Base flow has been 
estimated by some studies to account for more than 70 percent of the total 
runoff in the glaciated parts of the Appalachian Plateaus Province but 
accounts for only about 50 percent of the total runoff in the unglaciated 
parts of the province.  
 
POTENTIAL WELL YIELDS 
The considerable variation in potential yields of wells completed in the 
aquifers of the surficial aquifer system from place to place depends on 
the saturated thickness of the unconsolidated sediment, its coarseness, 
degree of sorting, and extent. Sustained well yields are dependent on 
recharge rates. Adequate recharge usually is not a problem because most of 
the aquifers are in the valleys of perennial streams from which flow to 
wells can be induced, especially if the wells are located near the 
streams.  



The principal aquifers of the surficial aquifer system in New Jersey 
consist of glacial deposits of sand and gravel that partly fill bedrock 
valleys. Overlying till or glacial-lake deposits of silt commonly confine 
the aquifers, although they are unconfined in places. The combined 
thickness of coarse- and fine-grained valley-fill material is as much as 
350 feet in some valleys. Yields of most large-diameter wells range from 
130 to 800 gallons per minute, but some wells yield as much as 2,200 
gallons per minute. 
In northeastern Pennsylvania, yields from wells completed in glacial-
deposit aquifers are about 400 to 750 gallons per minute near the 
confluence of the Lehigh and the Delaware Rivers. Elsewhere in the area, 
wells completed in the same type of material yield as much as 1,300 
gallons per minute.  
In western Pennsylvania, reported yields of wells completed in glacial 
gravels and alluvium along the Allegheny and the Ohio Rivers, stratified 
drift along other streams, and abandoned, filled channels within the 
glaciated area generally range from 200 to 1,200 gallons per minute. 
Locally, however, yields of as much as 2,000 gallons per minute have been 
reported, and along the West Branch of the Susquehanna River in west-
central Pennsylvania, a few wells yield 1,000 to 3,000 gallons per minute. 
Wells located on alluvial terraces along north-flowing streams south of 
the limits of glaciation yield only 5 to 10 gallons per minute.  
In West Virginia, the valleys of north-flowing tributaries of the Ohio 
River contain as much as 75 feet of alluvium; however, only the lower part 
of the alluvium is saturated. Yields  
of wells completed in the alluvium are as much as 105 gallons per minute 
along the Little Kanawha River and 150 gallons per minute along the 
Kanawha River. Along the Ohio River, yields of 100 to 1,000 gallons per 
minute are reported from standard vertical wells completed in the 
alluvium. Yields from collector wells, which are bored or excavated 
horizontally, can be even higher. 
 
GROUND-WATER QUALITY 
The chemical quality of water in the aquifers of the surficial aquifer 
system is somewhat variable but generally is suitable for municipal 
supplies and most other purposes. Most of the water in the upper parts of 
the aquifers is not highly mineralized. 
With the exception of local limestone and dolomite gravel in glacial 
deposits, the unconsolidated sand and gravel aquifers of the surficial 
aquifer system consist primarily of siliceous material, which is not very 
soluble. Furthermore, the aquifers are at or near the land surface and 
commonly are thin. Much of the recharge water enters the aquifers as 
runoff from adjacent highlands or directly from precipitation on the 
aquifers and the residence time of the water in the aquifer is generally 
short. The net effect of these factors is that the water contains little 
dissolved mineral material and has an average dissolved-solids 
concentration of about 250 milligrams per liter. Because hardness (caused 
principally by calcium and magnesium ions) averages about 140 milligrams 
per liter, the water is classified as hard. The median hydrogen ion 
concentration, which is measured in pH units, is 7.2. Thus, the water is 
slightly basic, because of the dissolution of calcium and magnesium 
carbonate, which raises the pH. The water is a calcium bicarbonate type 
(fig. 16). 
Chloride concentrations average about 29 milligrams per liter but locally 
are as much as 1,200 milligrams per liter. Sulfate concentrations also 
average about 29 milligrams per liter but are as much as 670 milligrams 
per liter. Large concentrations of chloride and sulfate in the 



unconsolidated sand and gravel aquifers might be due to discharge from 
underlying bedrock aquifers that contain highly mineralized water. 
The median iron concentration is 100 micrograms per liter, but 
concentrations of as much as 552,000 micrograms per liter have been 
measured. Locally, large concentrations of nitrate are probably the result 
of surface contamination by fertilizers, animal wastes, or sewage. Shallow 
aquifers, such as those of the surficial aquifer system, are particularly 
vulnerable to contamination. 
 
FRESH GROUND-WATER WITHDRAWALS 
Total freshwater withdrawals from unconsolidated sand and gravel aquifers 
of the surficial aquifer system in the Piedmont, the Blue Ridge, the 
Valley and Ridge, the Appalachian Plateaus, and the Central Lowland 
Provinces of Segment 11 were estimated to be 320 million gallons per day 
during 1985. About 140 million gallons per day was used for domestic and 
commercial purposes, and about 102 million gallons per day was withdrawn 
for public supply (fig. 17). Industrial, mining, and thermoelectric power 
uses accounted for withdrawals of about 62 million gallons per day. About 
16 million gallons per day was withdrawn for agricultural use. 
 
Northern Atlantic Coastal Plain aquifer system 
 
INTRODUCTION 
The Northern Atlantic Coastal Plain aquifer system consists of six 
regional aquifers in sedimentary deposits that range in age from Early 
Cretaceous to Holocene. The aquifer system underlies an area of about 
50,000 square miles in Segment 11 and extends from the North CarolinaSouth 
Carolina State line northward to Raritan Bay, N.J. (fig. 18). The western 
limit of the aquifer system is the landward edge of water-yielding Coastal 
Plain strata where they pinch out against crystalline rocks of the 
Piedmont Physiographic Province at the Fall Line. Although the aquifers 
included in the aquifer system extend beneath the Atlantic Ocean and, in 
places, contain brackish water or freshwater under nearshore parts of the 
Continental Shelf, the eastern limit of the aquifer system is, for all 
practical purposes, the shoreline. The Northern Atlantic Coastal Plain 
aquifer system grades southward into the Southeastern Coastal Plain 
aquifer system, which is described in Segments 5 and 6 of this Atlas; the 
part of the coastal plain that underlies Long Island is described in 
Segment 12. 
The northern part of the Atlantic Coastal Plain is underlain by a wedge-
shaped mass of semi-consolidated to unconsolidated sediments that thickens 
toward the ocean and restson a surface of crystalline rock (fig. 19). The 
thickness of the sediments shown in figure 19 at the New Jersey coastline 
is about 4,000 feet, but the sediments attain thicknesses of as much as 
8,000 feet along the coast of Maryland and 10,000 feet along the coast of 
North Carolina. The sediments consist of lenses and layers of clay, silt, 
and sand, with minor amounts of lignite, gravel, and limestone. The sand, 
gravel, and limestone compose aquifers of varying extent; some are 
traceable over long distances, whereas others are local. The aquifers are 
separated by confining units of clay, silt, and silty or clayey sand. 
Although water moves more readily through the aquifers than through the 
confining units, water can leak through the confining units, especially 
where they are thin or where they contain sand; the aquifers, therefore, 
are hydraulically interconnected to some degree. 
The aquifers and confining units that underlie the Coastal Plain vary 
considerably in thickness (fig. 20). Much of this variation is because the 
sediments that contain these hydrologic units were deposited on an 



irregular crystalline-rock surface that was warped by tectonic forces so 
as to form arches that alternate with troughs or embayments. The three 
areas where the crystalline rock is arched upward in figure 20 are, from 
left to right, the Cape Fear Arch and the Norfolk and the South New Jersey 
Highs. The intervening downwarped areas, from left to right, are the 
Albemarle and the Salisbury Embayments. The arches were not always 
upwarped, however, nor were the embayments always downwarped. For example, 
the sediments that compose the Peedeeupper Cape Fear aquifer are thicker 
atop the Cape Fear Arch than in the Albemarle Embayment. This indicates 
that the Cape Fear Arch was downwarped during the time that the sediments 
that compose this aquifer were deposited. Likewise, thinning of the 
sediments of the SevernMagothy aquifer into the Salisbury Embayment 
indicates that the embayment was not downwarped while these sediments were 
accumulating. Potomac aquifer sediments thin across all the arches and 
thicken into all the embayments shown in figure 20, which indicates that 
the crystalline-rock surface had the same configuration when those 
sediments were deposited as it has now. 
The sediments that compose the Northern Atlantic Coast-al Plain aquifer 
system were deposited in nonmarine, marginal marine, and marine 
environments. Lower Cretaceous sediments were deposited mostly by streams 
in alluvial and deltaic environments. From Late Cretaceous through early 
Ter-tiary time, a series of marine transgressions covered most of the 
Atlantic Coastal Plain, and shallow marine to marine environments 
prevailed. A general regression of the sea began during late Tertiary 
time, when nonmarine Miocene sediments were deposited in New Jersey and 
parts of Maryland. Post-Miocene sediments are mostly Quaternary nonmarine 
clastic rocks.  
Interbedding of fine- and coarse-grained Coastal Plain sediments is 
complex because of shifting deltaic and alluvial deposition sites and 
because of repeated transgressions and regressions of the sea. Sediment 
types and textures, accordingly, can change greatly within short 
horizontal or vertical distances. Bodies of sand, gravel, or limestone can 
change facies laterally and become clayey or silty and, thus, less 
permeable. Therefore, many local aquifers can be identified, but these 
local aquifers can be grouped on the basis of similar hydrologic 
characteristics and treated as regional aquifers. Six regional aquifers 
separated by four regional confining units make up the Northern Atlantic 
Coastal Plain aquifer system (fig. 21). 
Except for the surficial aquifer, which is named for its location at the 
land surface, the name applied to each regional aquifer is taken from one 
or more of the geologic formations or groups that compose the aquifer. The 
names chosen are taken from the geologic units that are the most 
widespread and (or) compose the more productive aquifers. Use of an 
aquifer name in a given State does not necessarily mean that the geologic 
formation from which the name is derived is recognized in that State. For 
example, the Potomac aquifer (fig. 21) is named for permeable sediments 
that are part of the Potomac Formation (or Group), which is a geologic 
name used in Virginia,  Maryland, Delaware, and New Jersey. The Potomac 
aquifer also is mapped in North Carolina even though equivalent sediments 
there are called by different names. Combined aquifer names couple the 
name of the youngest, most extensive water-yielding formation with that of 
the oldest, most extensive water-yielding formation. An example is the 
Castle HayneAquia aquifer in sediments of Oligocene through Paleocene age 
(fig. 21). The Castle Hayne Formation of North Carolina and the Aquia 
Formation of Virginia and Maryland form the most productive, most 
extensive parts of this regional aquifer. 
 



VERTICAL SEQUENCE OF AQUIFERS 
The Coastal Plain aquifers in Segment 11 are, in descending order, the 
surficial aquifer (fig. 22), the Chesapeake aquifer (fig. 23), the Castle 
HayneAquia aquifer (fig. 24), the SevernMagothy aquifer in the northern 
part of the segment (fig. 25), the Peedeeupper Cape Fear aquifer in the 
southern part (fig. 25), and the Potomac aquifer (fig. 26). The boundaries 
of the aquifers are irregular, as shown in these figures, and none of the 
aquifers extends over the whole Coastal Plain. The regional aquifers 
consist of various geologic formations and, in most places, are vertically 
separated by clayey or silty confining units that retard the vertical flow 
of ground water. The aquifers contain saline water in places, especially 
near the modern coastline, but they are mapped wherever the sediments that 
compose them are permeable, regardless of the chemical quality of the 
water in the sediments. The Castle HayneAquia aquifer is absent in part of 
the Delmarva Peninsula (fig. 24) because the sand beds of the aquifer 
contain more clay and are less permeable toward the coast. 
The surficial aquifer is the uppermost aquifer in the aquifer system (fig. 
22). This aquifer consists of unconsolidated, locally gravelly sand, 
mostly of Quaternary age. Although a thin blanket of unconsolidated 
sediments makes up the uppermost Coastal Plain beds over wide areas, these 
sediments mostly are unsaturated or else yield little water to wells. The 
aquifer is mapped in figure 22 only in those areas where wells completed 
in the aquifer can be expected to yield at least 50 gallons per minute. 
The Chesapeake aquifer (fig. 23) underlies the surficial aquifer in most 
places, but the two aquifers are separated by a clayey confining unit. The 
Chesapeake aquifer consists mostly of sand beds of Miocene age. Phosphate 
of mineable concentration is in sands of the aquifer in North Carolina. 
The Castle HayneAquia aquifer (fig. 24) underlies the Chesapeake aquifer; 
a clayey confining unit separates the two aquifers everywhere. In North 
Carolina, the Castle HayneAquia aquifer is mostly limestone of the Castle 
Hayne Formation that produces large volumes of water. Further northward, 
the aquifer is mostly glauconitic sand. 
The SevernMagothy aquifer underlies the Castle HayneAquia aquifer from New 
Jersey southward to the Delmarva Peninsula (fig. 25). The Peedeeupper Cape 
Fear aquifer, which is the southern equivalent of the SevernMagothy 
aquifer, is present from southeastern Virginia to the North CarolinaSouth 
Carolina border. Both aquifers consist of fine to medium sand, and are 
overlain by a silt and clay confining unit. The Peedeeupper Cape Fear and 
the SevernMagothy aquifers are absent in most of Virginia. 
The Potomac aquifer (fig. 26) is the lowermost and most widespread aquifer 
of the aquifer system. The Potomac aquifer consists of fine to coarse sand 
beds and is separated from overlying aquifers everywhere by a confining 
unit of clay and sandy clay.  
 
SURFICIAL AQUIFER 
The surficial aquifer extends over large parts of the Del-marva Peninsula 
and the eastern coastal plain of North Carolina. Although thin surficial 
deposits yield small volumes of water to rural and domestic wells in a 
large part of the Coastal Plain, the surficial aquifer is defined as a 
principal Coastal Plain aquifer in this report only where it is capable of 
yielding at least 50 gallons of water per minute to wells or where the use 
of underlying aquifers is restricted because the deeper aquifers contain 
saline water. The surficial aquifer consists of unconsolidated sand and 
gravel of marine and nonmarine origin, depending on the locality. Many 
small-scale aquifers constitute the surficial aquifer. 
The surficial aquifer consists of sand of Pleistocene age and beach and 
dune deposits of Holocene age on the Cape May Peninsula at the southern 



tip of New Jersey where the aquifer is underlain by a clay confining unit 
that separates it from the deeper Chesapeake aquifer. The surficial 
aquifer attains its greatest thicknesses in buried channels in the Del-
marva Peninsula. Elsewhere in Segment 11, the average thickness of the 
aquifer is generally 50 feet or less. Near the DelawareMaryland State 
boundary, the surficial aquifer directly overlies water-yielding beds of 
the Chesapeake aquifer. In that area, the combined beds act as a single 
aquifer. 
The surficial aquifer contains water predominately under unconfined 
conditions, but clay beds locally create confined conditions. Almost all 
the flow within the aquifer is local; that is, water moves from recharge 
areas along short flow paths to discharge to the nearest stream or other 
surface-water body. Some water, however, percolates downward to recharge 
the underlying aquifers. 
The transmissivity of the surficial aquifer (the rate at which water will 
move through the aquifer) is variable. Transmissivity values for the 
aquifer are generally less than 1,000 feet squared per day except on the 
Delmarva Peninsula where they are commonly 8,000 feet squared per day. 
Locally, the transmissivity of the aquifer is as much as 20,000 feet 
squared per day in buried channels in Delaware and 53,000 feet squared per 
day in a paleochannel in Maryland. The aquifer is very thick in the places 
where the transmissivity values are largest. 
The quality of water in the surficial aquifer is variable and partly 
reflects the chemistry of the precipitation that recharges the aquifer. In 
precipitation, dissolved sodium and chloride concentrations tend to be 
greater, and dissolved sulfate concentrations tend to be less, nearer the 
coastline than inland. The chemical composition of the precipitation is 
modified as the water percolates downward through the soil zone and then 
moves through the aquifer where it reacts chemically with aquifer 
minerals. Because the water follows short flow paths, its residence time 
is short in the surficial aquifer, and the dissolution of minerals is 
limited.  
Where the surficial aquifer adjoins the coast or saltwater estuaries and 
where it occurs on offshore islands, it is usually hydraulically connected 
to saline water. Hydraulic heads (water levels) in the aquifer are only 
slightly above sea level in these low-lying land areas, and the depth to 
saline water may be shallow as a result. The same low-lying areas tend to 
be natural discharge areas for the aquifers that underlie the surficial 
aquifer. The water that is discharged upward from the deeper aquifers 
tends to be hard and highly mineralized. In these areas, only water in the 
upper part of the surficial aquifer might be suitable for use. 
Water in the surficial aquifer is especially susceptible to contamination 
by human activities because the aquifer is exposed at the land surface. 
For example, nitrogen and lime that are added to the soil during crop 
production can enter the water. Livestock wastes and septic-tank fields 
also produce nitrogen, the end product of which is nitrate in the ground 
water. Local contamination also can result from seepage from landfills, 
leakage from underground storage tanks, chemical spills, and infiltration 
of urban contaminants. 
Ground-water withdrawals from the surficial aquifer in Segment 11 are 
greatest on the Delmarva Peninsula where sands of Holocene to Pliocene age 
and some gravel beds of Miocene age constitute the aquifer. The 
distribution of major pumping centers during 1979 and 1980, excluding 
irrigation, is shown in figure 27. The aquifer is used locally in Virginia 
for domestic and agricultural supplies, and withdrawals from the aquifer 
in North Carolina are principally for the same uses. South of Chesapeake 
Bay, the surficial aquifer is typically thinner or contains more clay than 



in the Delmarva Peninsula. In North Carolina, the surficial aquifer is 
near the coast and in several counties near the South Carolina border. 
Throughout much of the coastal area, the surficial aquifer is recognized 
as a principal aquifer not because of its potential to yield large volumes 
of water, but because the underlying aquifers commonly contain saline 
water and their use is thus restricted. 
Total fresh ground-water withdrawals from the surficial aquifer were about 
120 million gallons per day during 1985. The largest withdrawals of water 
were concentrated near Salisbury, Md., and Dover, Del. (fig. 27). Water 
from the aquifer was used principally for agricultural supplies and 
domestic and commercial purposes, but substantial quantities also were 
used for public supply and for industrial, mining, and thermoelectric 
power supplies (fig. 28). 
 
CHESAPEAKE AQUIFER 
The Chesapeake aquifer is the uppermost regional aquifer of the Northern 
Atlantic Coastal Plain aquifer system. The aquifer consists of permeable 
beds in the Chesapeake Group of Oligocene to Pliocene age and their 
approximate stratigraphic equivalents. The top of the Chesapeake aquifer 
is mostly above sea level in New Jersey but is nearly 300 feet below sea 
level on the Outer Banks of North Carolina (fig. 29).  
The Chesapeake aquifer in New Jersey includes the Cohansey Sand and most 
of the Kirkwood Formation, along with local terrace gravels. The local 
name of the Chesapeake aquifer is the KirkwoodCohansey aquifer system 
(fig. 21). In its thicker parts, confining units divide the Chesapeake 
aquifer into three local aquifers. The upper part of the aquifer is 
predominately fine to coarse sand that contains water mostly under 
unconfined conditions. The lower part is typically fine to medium sand 
that contains two thick clay beds near the coast. The maximum thickness of 
the Chesapeake aquifer in New Jersey is about 960 feet, but this includes 
about 450 feet of clay that forms local confining units in the lower part 
of the aquifer. 
On the Delmarva Peninsula, the regional Chesapeake aquifer comprises six 
local sand aquifers, which consist of layers of medium to coarse, silty 
sand, and locally contain grav-el or shell fragments. The sands are 
separated by confining units of silty sand and clay. On the northwestern 
Delmarva Peninsula, the local aquifers are successively truncated and 
overlain from southwest to northeast by the surficial aquifer. Where the 
surficial and Chesapeake aquifers are in direct contact, they form a 
composite aquifer that contains water under unconfined, or water-table, 
conditions. The Chesapeake aquifer generally dips gently and thickens 
oceanward. Its total thickness exceeds 600 feet along the coast, but much 
of the thickening is due to clayey and silty sediments. The deeper and 
more southeasterly parts of the aquifer contain slightly saline to saline 
water. Only the upper part of the aquifer is important as a source of 
water in the Virginia part of the peninsula. 
The Chesapeake aquifer in Maryland is not mapped west of Chesapeake Bay; 
sediments equivalent to the lower part of the aquifer extend west of the 
bay but consist mostly of clay and silt. The upper part of the Chesapeake 
aquifer west of the bay in Virginia is the local YorktownEastover aquifer 
(fig. 21). 
The Chesapeake aquifer in North Carolina is restricted to the northeastern 
part of the Coastal Plain. It consists of two local aquifers (fig. 21)‹the 
upper (Yorktown) aquifer extends farther west than the lower (Pungo River) 
aquifer. The Yorktown aquifer consists of fine shelly sand, silty sand, 
and shell beds, whereas the Pungo River aquifer consists of fine to medium 
phosphatic sand. Where both local aquifers are present, the maximum 



thickness of the Chesapeake aquifer is about 1,000 feet; the average 
thickness is about 330 feet.  
Much of the water in the upper part of the Chesapeake aquifer is under 
unconfined conditions. The aquifer is closely connected to streams, and 
before pumping began, most of the water that entered the aquifer as 
recharge from precipitation moved only a few miles or less along flow 
paths to discharge to the streams (fig. 30). Some of the water, however, 
moved along longer flow paths to discharge to estuaries or the ocean. 
Where the water table was close to the land surface, some ground water 
discharged to the atmosphere through evaporation and transpiration. Where 
hydraulic heads (water levels) in the Chesapeake aquifer were higher than 
those in the underlying Castle HayneAquia aquifer, a small part of the 
water in the Chesapeake aquifer moved downward across a confining unit and 
into the lower aquifer. In some areas, mostly near the coast, the 
hydraulic head in the Castle HayneAquia aquifer was greater than that in 
the Chesapeake aquifer, and water moved upward from the deeper aquifer 
into the Chesapeake aquifer.  
The Chesapeake aquifer is considered to be a principal aquifer only where 
the transmissivity of the aquifer is greater than 500 feet squared per day 
(fig. 29). In these areas, wells completed in the aquifer commonly yield 
50 gallons per minute or more. Elsewhere, the aquifer may yield water, but 
not in quantities sufficient for most uses; therefore, it is considered to 
be a minor aquifer. The transmissivity of the aquifer generally increases 
toward the coast and reaches a maximum near the southern border of 
Delaware and in a small area of coastal New Jersey. The coastward increase 
in transmissivity reflects an increase in the thickness of the aquifer in 
these areas. 
After withdrawals began, ground water continued to flow regionally in the 
same directions as before development, but some of the water that would 
have discharged to surface-water bodies or to the atmosphere under natural 
conditions was intercepted by wells. Flow paths shifted as water moved 
toward cones of depression that formed around pumping centers (fig. 31). 
By 1980, the potentiometric surface had been lowered over wide areas, 
which resulted in reduced evaporation and transpiration and increased 
recharge to the aquifer. 
Withdrawals caused the potentiometric surfaces of the upper and lower 
parts of the aquifer to be different in parts of New Jersey, Delaware, and 
North Carolina. This is because thick confining beds within the aquifer 
impede vertical ground-water flow in these areas between the upper and 
lower parts of the aquifer. The lowering of the potentiometric surface 
induced saline water intrusion locally on the Cape May Peninsula and other 
coastal areas in New Jersey.  
Water in the aquifers of the Northern Atlantic Coastal Plain aquifer 
system can be classified according to dominant dissolved cations and 
anions into the following hydrochemical facies typical of ground water in 
the Northern Atlantic Coastal Plain: variable composition, calcium plus 
magnesium bicarbonate, sodium bicarbonate, and sodium chloride. To 
demonstrate the facies classification used, a sodium bicarbonate water is 
one in which sodium ions account for more than 50 percent of the total 
cations in the water and bicarbonate ions account for more than 50 percent 
of the total anions. Waters classified as variable composition have no 
ions that exceed 50 percent. 
The hydrochemical facies in water from the upper part of the Chesapeake 
aquifer in Virginia and North Carolina follow a general coastward, or 
downdip, sequence from a variable- composition facies in aquifer outcrop 
areas to a calcium plus magnesium bicarbonate facies, then to a sodium 
bicarbonate facies, and finally to a sodium chloride facies (fig. 32). 



This sequence is generally characteristic of waters in the Coastal Plain 
aquifers. Also, the concentration of dissolved solids in the ground water 
increases in a seaward direction. The distribution of hydrochemical facies 
with respect to areas where the Chesapeake aquifer crops out and with 
respect to the coast, and the seaward increase in dissolved-solids 
concentration, are largely the result of natural (prepumping) ground-water 
flow patterns. The same sequence of hydrochemical facies occurs with 
increasingdepth in the aquifers and is accompanied by an increase in the 
dissolved-solids concentration in the water. 
Over most of its extent in New Jersey, the Chesapeake aquifer is exposed 
at the land surface and contains water of the variable-composition facies 
(fig. 32). In a narrow band parallel to the coast, the mixing of that 
water with saline water resulted in a sodium chloride facies. Dissolved-
solids concentrations are generally less than 250 milligrams per liter, 
except along the coast. Sulfate is present locally in water from the 
aquifer in central New Jersey, probably as a result of the oxidation of 
sulfide minerals, such as pyrite, in the aquifer. 
The hydrochemical facies pattern on the Delmarva Peninsula (fig. 32) is, 
for the most part, the result of ground water movement from aquifer 
recharge areas in the central part of the peninsula toward the Atlantic 
Ocean and the Delaware Bay on the east and northeast and toward the 
Chesapeake Bay on the west. The water changes northwestward and 
southeastward from a variable-composition facies to a calcium plus 
magnesium bicarbonate facies. Some of the change in facies also is due to 
northwestward truncation of local aquifers that contain water of differing 
character.  
In the western parts of the coastal plain of North Carolina and Virginia, 
the hydrochemical facies of water in the Chesapeake aquifer cannot be 
identified conclusively because data are too sparse. Accordingly, the 
water is designated as ³variable composition.² Dissolved-solids 
concentrations in water from this area are generally less than 250 
milligrams per liter. Seaward of this area in North Carolina, dissolved-
solids concentrations increase to more than 2,000 milligrams per liter 
near the Albemarle Sound and the coast. Fossil shell material in the 
aquifer is a source of dissolved calcium and magnesium in the broad area 
mapped as calcium plus magnesium bicarbonate facies. Further eastward, 
clayey material in the aquifer acts as a natural softening agent, 
exchanging sodium ions for calcium to produce the sodium bicarbonate 
facies. The mixing of fresh ground water with saline water in the low-
lying coastal area causes an increase in the dissolved-solids 
concentration of the water and a change to sodium chloride facies. 
Total freshwater withdrawals from the Chesapeake aquifer during 1985 were 
estimated to be 195 million gallons per day. The distribution of major 
pumping centers, excluding irrigation, during 1979 and 1980 is shown in 
figure 33. The largest withdrawals of water were in New Jersey, although 
pumping centers on the Delmarva Peninsula also withdrew large volumes of 
water. Withdrawal centers in eastern North Carolina and southeastern 
Virginia pumped only small to moderate volumes of water. 
About one-half of the freshwater withdrawn from the Chesapeake aquifer 
during 1985 (about 95 million gallons per day) was used for public supply 
(fig. 34). About 45 million gallons per day was withdrawn for domestic and 
commercial use. Agricultural withdrawals accounted for about 39 million 
gallons per day during 1985, and only about 16 million gallons per day was 
withdrawn for industrial, mining, and thermoelectric power uses. 
 
 



The Castle HayneAquia aquifer extends from New Jersey southward to 
southeastern North Carolina (fig. 35). The aquifer consists mostly of 
permeable strata of Eocene and Paleocene age but locally includes rocks of 
Oligocene age. The top of the aquifer is about at sea level in most places 
near its northwestern limit and slopes seaward to depths of more than 750 
feet below sea level in New Jersey and more than 1,250 feet below sea 
level on the Outer Banks of North Carolina. The aquifer is absent in the 
southwestern one-third of the Delmarva Peninsula, where its permeable beds 
grade eastward into clay. A clayey confining unit overlies the aquifer 
almost everywhere and is thickest on the western shore of the Chesapeake 
Bay in Maryland where it consists of as much as 250 feet of diatomaceous 
clay. 
In New Jersey, the regional Castle HayneAquia aquifer consists of the 
local Piney Point and Vincentown aquifers (fig. 21), which are thin sand 
aquifers within a thick confining unit of silt and clay. The name ³Piney 
Point aquifer² is applied in this chapter to permeable, fine to coarse, 
glauconitic sand (fig. 36) that was formerly correlated in New Jersey as 
the Eocene Piney Point Formation but is now (1996) considered to be a 
separate, younger, unnamed sand that is hydraulically connected to 
permeable sands of the Piney Point Formation in Maryland. The underlying 
Vincentown aquifer consists of sparsely glauconitic quartz sand and 
fossiliferous, calcareous, quartz sand. In Burlington, Ocean, and Monmouth 
Counties, N.J., moderately permeable sand of the Vincentown aquifer grades 
southeastward into silt and clay within a few miles of the outcrop area of 
the aquifer. In this area, the Vincentown aquifer is laterally separated 
from the Piney Point aquifer by less permeable sediments (fig. 35). The 
maximum thickness of the Castle HayneAquia aquifer in New Jersey is 220 
feet, and the average thickness is about 90 feet. 
The regional Castle HayneAquia aquifer in Delaware, Maryland, and Virginia 
is subdivided into two local aquifers (fig. 21). The upper aquifer, which 
is called the Piney PointNanjemoy aquifer in Delaware and Maryland and the 
ChickahominyPiney Point aquifer in Virginia, consists of medium to coarse 
glauconitic sand mainly in the Piney Point and the Nanjemoy Formations. 
The lower aquifer, which is called the AquiaRancocas aquifer in Delaware 
and Maryland and the Aquia aquifer in Virginia, consists of glauconitic 
sand of the Aquia Formation or the Rancocas Group. The upper aquifer 
consists predominately of Eocene sands, but contains some sands of 
Oligocene age; the lower aquifer consists of Paleocene sands. The aquifers 
are separated by a silt and clay confining unit that ranges in thickness 
from a few feet in southern Virginia to as much as 210 feet in 
northeastern Maryland. The maximum thickness of the Castle HayneAquia 
aquifer in Delaware, Maryland, and Virginia exceeds 460 feet, and the 
average thickness is about 140 feet. 
In North Carolina, the regional Castle HayneAquia aquifer consists of two 
local aquifers‹the Castle Hayne aquifer (a major aquifer) and the 
underlying, less important Beaufort aquifer. The Castle Hayne aquifer is 
limestone, sandy marl, and fine to coarse limey sand. It includes most of 
the Eocene Castle Hayne Formation and the lithologically similar Oligocene 
River Bend Formation. This aquifer is restricted to the eastern one-half 
of the North Carolina Coastal Plain, and its average thickness is about 
185 feet. The Beaufort aquifer, which is fine to medium glauconitic sand, 
contains thin beds of shell and limestone. It extends farther north and 
south than the Castle Hayne aquifer, but its thickness is generally less 
than 50 feet. The two aquifers are separated by a confining unit of silt, 
clay, and sandy clay that is generally less than 50 feet thick but is as 
much as 180 feet thick along the coast.  



The Castle HayneAquia aquifer is considered to be a major aquifer except 
for areas where the transmissivity of the aquifer is less than 1,000 feet 
squared per day (fig. 35). In these areas of low transmissivity, which are 
mostly in Virginia, Maryland, and Delaware, the aquifer is thin. It thins 
westward because it pinches out as a result of erosion, but the eastward 
thinning is the result of a change in facies from sand to clay. The 
transmissivity of the aquifer is highest in southeastern North Carolina, 
where it is mostly a thick section of highly permeable limestone. 
Before ground-water withdrawals began, water moved from recharge areas of 
higher altitude along the western limit of the aquifer toward rivers, 
estuaries, bays, and the Atlantic Ocean (fig. 37). In New Jersey, flow was 
generally toward the ocean, the Delaware River, and the Delaware Bay. Flow 
in the western shore of Maryland was from the northwestern limit of the 
aquifer toward both the Potomac River and Chesapeake Bay. A ground-water 
divide on the Delmarva Peninsula separated flow to Chesapeake Bay from 
flow to Delaware Bay. In Virginia, flow was generally along shorter flow 
paths from recharge areas toward the major rivers. The regional movement 
of water in North Carolina was eastward, along long flow paths from 
recharge areas that are less than 50 feet above sea level (except for 
local areas in Bertie, Lenoir, and Duplin Counties) toward sounds and the 
ocean. 
In addition to lateral flow, water also entered and left the Castle Hayne-
Aquia aquifer from overlying and underlying aquifers by vertical leakage 
through confining units. Because the Castle HayneAquia aquifer is buried 
throughout most of its extent, it does not receive recharge directly from 
precipitation and does not discharge by evapotranspiration. Nevertheless, 
where the aquifer is near the surface, most of the ground water moved 
through local flow systems in which water entered the aquifer by downward 
leakage through a confining unit and discharged a short distance away by 
upward leakage to another aquifer or to a stream. 
Ground-water withdrawals lowered the hydraulic head in the aquifer and 
formed cones of depression in its potentiometric surface (fig. 38). The 
direction of ground-water flow was changed in and around the pumping 
centers, and was reversed from the prepumping flow direction in some 
places (compare figs. 37 and 38). Heads have declined in small areas in 
New Jersey and the western shores of Maryland and Virginia as a result of 
withdrawals at pumping centers. The most prominent areas of decline in 
hydraulic head are in the central Del-marva Peninsula, where water is 
withdrawn from the local Piney Point and AquiaRancocas aquifers for public 
supply and in the southern part of the North Carolina Coastal Plain, where 
large volumes of water have been withdrawn from the local, highly 
productive Castle Hayne aquifer for mining uses and public supply. 
Water in the Castle HayneAquia aquifer changes in a seaward direction from 
a calcium plus magnesium bicarbonate hydrochemical facies along most of 
the western margin to a sodium bicarbonate facies in the middle parts and 
then to a sodium chloride facies near the coast (fig. 39). Dissolved-
solids concentrations in the water increase seaward from the landward 
margins of the aquifer. These distributions are mostly the result of 
natural ground-water flow patterns. Whole or broken fossil shell material 
characterizes the aquifer from New Jersey southward through Virginia; in 
North Carolina, the aquifer is mostly limestone. Chemical reactions 
between ground water and the shell material or limestone minerals within 
the aquifer near its western limit are predominately dissolution and 
precipitation of calcareous material, which results in a calcium plus 
magnesium bicarbonate hydrochemical facies. This facies is especially 
widespread in North Carolina because of the abundant calcium and magnesium 
carbonate in the Castle Hayne aquifer.  



The band of sodium bicarbonate facies in the aquifer is broader from New 
Jersey through Virginia than in North Caroina. In this band, ion-exchange 
reactions predominate. Glauconite is abundant in the aquifer north of 
North Carolina and is the principal agent in the exchange of sodium for 
calcium ions, a process that produces a sodium bicarbonate type water. The 
sodium chloride facies is in much of the low-lying coastal area, 
particularly in North Carolina, where the mixing of freshwater with saline 
water is the most important chemical process. 
A small area of variable-composition facies is situated along the outcrop 
of the aquifer in Anne Arundel County, Md. Because the hydraulic gradient 
is steep, the ground water moves rapidly and is in contact with aquifer 
minerals for only a brief time. Accordingly, the water does not assume a 
distinctive chemical type. 
The distribution of major pumping centers that withdrew water from the 
Castle HayneAquia aquifer during 1979 and 1980 for all purposes except 
irrigation is shown in figure 40. The largest withdrawals were in North 
Carolina. During 1980, 67 million gallons per day were pumped from the 
aquifer in Beaufort County, N.C., to lower the pressure in the aquifer 
under open-pit phosphate mines and to wash and process the phosphate ore. 
Large volumes of water also were withdrawn in North Carolina for public 
supplies for the cities of New Bern, Jacksonville, and Wilmington. Most of 
the water withdrawn from the aquifer in pumping centers in Virginia and 
northward was used for public supplies and domestic and commercial uses.  
Total fresh ground-water withdrawals from the Castle HayneAquia aquifer 
were estimated to be 164 million gallons per day during 1985. The amount 
of water withdrawn was much greater in North Carolina than in the other 
Segment 11 States combined, and the use of the water also was much 
different (fig. 41).  
About 76 percent of the total withdrawals, or about 125 million gallons 
per day, were in North Carolina (fig. 41A). Most of the water withdrawn in 
North Carolina was used for mining, industrial, and thermoelectric power 
purposes, with about 88 million gallons per day being pumped for this use; 
most of this water was used by the mining industry. Withdrawals in North 
Carolina for domestic and commercial, public supply, and agricultural uses 
were about 21, 13, and 4 million gallons per day, respectively. 
About 24 percent of the total withdrawals, or about 39 million gallons per 
day, were in Virginia, Maryland, Delaware, and New Jersey (fig. 41B). 
About 46 percent of the water withdrawn, or about 18 million gallons per 
day, was pumped for domestic and commercial uses. Withdrawals for public 
supply were about 14 million gallons per day. About 5 million gallons per 
day was withdrawn for mining, industrial, and thermoelectric power use, 
and about 2 million gallons per day was withdrawn for agricultural 
purposes. 
 
SEVERNMAGOTHY AQUIFER 
The SevernMagothy aquifer underlies most of the New Jersey Coastal Plain 
and the Delmarva Peninsula and is on the Maryland part of the western 
shore of Chesapeake Bay (fig. 42). The aquifer consists of permeable sand 
beds of Late Cretaceous age. The top of the aquifer is slightly above sea 
level along its northwestern limit and slopes southeastward to depths of 
more than 2,000 feet below sea level. Except where it crops out near its 
western limit, the aquifer is overlain by a confining unit of silt and 
clay. 
The SevernMagothy aquifer in New Jersey consists of three local aquifers 
(fig. 21), which are named for the geologic units that compose the 
aquifers. From top to bottom, these are the WenonahMount Laurel aquifer, 
the Englishtown aquifer, and the upper (Magothy) part of the Potomac-



RaritanMagothy aquifer. The WenonahMount Laurel aquifer is predominately 
fine to medium glauconitic sand; the Englishtown aquifer is fine to medium 
sand and has some beds of clay and silt; and the Magothy aquifer typically 
consists of well-stratified to crossbedded, fine to medium sand. Each of 
the local aquifers is separated from the underlying aquifer by a confining 
unit of clay and silt. The confining unit between the WenonahMount Laurel 
and the Englishtown aquifers is generally from 25 to 70 feet thick; the 
one that underlies the Englishtown aquifer is generally from 100 to 400 
feet thick and effectively isolates the deep Magothy aquifer from the 
overlying aquifers. The maximum thickness of the SevernMagothy aquifer in 
New Jersey exceeds 720 feet, and the average thickness is about 340 feet. 
In Delaware, Maryland, and the Eastern Shore of Virginia, the Severn-
Magothy aquifer consists of sand beds in the Severn Formation, the Mount 
Laurel Sand, the Matawan Formation (or Group), and the Magothy Formation. 
The sands are generally similar in lithology to their equivalents in New 
Jersey, except that the sands of the Severn, the Mount Laurel, and the 
Matawan are thinner, finer grained, and contain more clay than those in 
New Jersey; the Magothy Formation, therefore, contains the principal 
water-yielding sands. Confining units of finer grained, and contain more 
clay than those in New Jersey; the Magothy Formation, therefore, contains 
the principal water-yielding sands. Confining units of clay and silt 
separate the local Severn and Matawan aquifers and the local Matawan and 
Magothy aquifers. Each of the confining units is generally from 50 to 75 
feet thick in Delaware but is thinner in Maryland and Virginia. The 
maximum thickness of the SevernMagothy aquifer in Delaware, Maryland, and 
Virginia is about 385 feet; the average thickness is about 185 feet.  
In a few local areas, the transmissivity of the SevernMagothy aquifer is 
less than 1,000 feet squared per day (fig. 42). The aquifer is thin in 
these areas and generally yields less than 50 gallons per minute to wells. 
Throughout most of its area, the aquifer has a transmissivity of less than 
5,000 feet squared per day, but transmissivity values exceed 10,000 feet 
squared per day in two local areas in New Jersey. 
Before development of the aquifer began, water levels in the upper part of 
the regional SevernMagothy aquifer were more than 100 feet above sea level 
in places along a ground-water divide in the central part of the New 
Jersey Coastal Plain and in aquifer outcrop areas in Anne Arundel and 
Prince Georges Counties, Md. (fig. 43). Water levels were less than 50 
feet above sea level on the Delmarva Peninsula. Regional ground-water 
movement was toward the Atlantic Ocean and Chesapeake, Delaware, and 
Raritan Bays. Before pumping began, the configuration of the 
potentiometric surface of the local Magothy aquifer (the lower part of the 
regional SevernMagothy aquifer) was generally similar to that shown in 
figure 43. However, because recharge to the local Magothy aquifer in New 
Jersey was impeded by the substantial thickness of the overlying clay and 
silt confining unit, water levels in the local Magothy aquifer were as 
much as 50 feet lower than those in the upper part of the regional Severn-
Magothy aquifer. For the upper and lower parts of the SevernMagothy 
aquifer, regional flow was along intermediate to long flow paths, and the 
water moved from outcrop recharge areas toward discharge areas at 
lowlands, major bays, and the Atlantic Ocean. In addition to the lateral 
flow, water also moved vertically into and out of the SevernMagothy 
aquifer from overlying and underlying aquifers by leakage across confining 
units. Except in aquifer outcrop areas along its northwest ern boundary, 
the SevernMagothy aquifer is covered by a confining unit and thus does not 
receive direct recharge by precipitation, nor does it discharge water by 
evapotranspiration. 



Ground-water withdrawals caused a general decline in the potentiometric 
surface throughout the aquifer, created cones of depression in the 
potentiometric surface (fig. 44), and changed the directions of ground-
water movement near pumping centers. In the upper part of the regional 
SevernMagothy aquifer, withdrawals lowered the potentiometric surface to 
more than 150 feet below sea level in northeastern New Jersey. Hydraulic 
heads were lowered below sea level over much of the extent of the aquifer 
in eastern New Jersey, most of the Delmarva Peninsula, and part of the 
western shore of Maryland as a result of pumping. The lowered heads 
resulted in intrusion of saline water into the aquifer along Raritan Bay. 
The lowered hydraulic head in the SevernMagothy aquifer in central 
Delaware is attributed in part to withdrawals from the overlying Castle 
HayneAquia aquifer (local Piney Point aquifer), which caused water to move 
upward into the shallower aquifer through a leaky confining unit.  
By 1980, water-level declines in response to withdrawals in southwestern 
New Jersey were larger in the lower part (local Magothy aquifer) of the 
regional SevernMagothy aquifer than in the upper part. Much more water was 
pumped from the lower part of the regional aquifer than from the upper 
part, and the thick confining unit that overlies the lower part of the 
aquifer retarded recharge from above. The potentiometric surface was more 
than 75 feet below sea level in 1980 (fig. 44) in an area of central 
Camden County, New Jersey, where the predevelopment potentiometric surface 
of the upper part of the aquifer was more than 100 feet above sea level 
(fig. 43). Withdrawals loweredthe potentiometric surface below sea level 
throughout most of the lower part of the regional aquifer in New Jersey 
and resulted in saline water encroachment into the aquifer in Salem 
County, N.J., and along Raritan Bay.   
Hydrochemical facies in the upper part of the SevernMagothy aquifer show 
the same coastward sequence that is typical of water in aquifers of the 
northern Atlantic Coastal Plain‹variable composition at the western 
margin, grading eastward to calcium plus magnesium bicarbon ate, grading, 
in turn, to sodium bicarbonate, and, finally, to sodium chloride in 
downdip parts of the aquifer (fig. 45). The facies generally appear 
vertically in the same sequence downward in the aquifer. Predevelopment 
ground-water flow patterns largely determine the distribution of 
hydrochemical facies and the seaward increase in dissolved-solids 
concentrations in the water. Local intrusion of saline water as a result 
of withdrawals is not shown at this map scale. 
The upper part of the regional SevernMagothy aquifer contains glauconite 
in most places. Glauconite is active in base-exchange reactions‹the 
mineral exchanges sodium ions for calcium ions, which naturally softens 
the water. This proc-ess is reflected by the broad band of sodium 
bicarbonate facies across the Delmarva Peninsula and New Jersey (fig. 45). 
Because the lower part of the SevernMagothy aquifer on the western shore 
of Maryland does not contain glauconite, the base exchange process is less 
active, and the band of sodium bicarbonate facies is narrower. The 
dissolved-solids concentration in water from the upper part of the Severn-
Magothy aquifer increases downdip to more than 2,000 milligrams per liter 
in southern New Jersey and the eastern Delmarva Peninsula (fig. 45). 
Mixing of freshwater with saline water in low-lying coastal areas is 
responsible for the large increase in dissolved solids and the change to a 
sodium chloride facies. 
Major pumping centers that withdrew water from the SevernMagothy aquifer 
during 1979 and 1980 were located mostly near its western limit (fig. 46). 
The greatest rate of withdrawal, by far, was in New Jersey; however, 
numerous pumping centers also withdrew water in Maryland. Total fresh 
ground-water withdrawals from the aquifer were estimated to be 173 million 



gallons per day during 1985 (fig. 47). Withdrawals in New Jersey were 151 
million gallons per day during this period. Of the water withdrawn, 80 
percent, or about 138 million gallons per day, was used for public supply. 
About 17 million gallons per day was withdrawn for industrial, mining, and 
thermoelectric power purposes. Withdrawals for domestic and commercial 
uses were about 14 million gallons per day, and only about 4 million 
gallons per day was withdrawn for agricultural use. 
 
PEEDEEUPPER CAPE FEAR AQUIFER 
The regional Peedeeupper Cape Fear aquifer underlies most of the North 
Carolina Coastal Plain and extends into a small part of southeastern 
Virginia (fig. 48). The aquifer consists of permeable sands of the Peedee 
Formation, the Black Creek Formation, and the upper part of the Cape Fear 
Formation, all of Late Cretaceous age, and their stratigraphic equivalents 
in Virginia. The Peedeeupper Cape Fear aquifer is the lateral equivalent 
of the SevernMagothy aquifer, but the two aquifers are not known to be 
connected. A clayey confining unit overlies the Peedeeupper Cape Fear 
aquifer in most places. The top of the aquifer is above sea level over 
much of the western part of the North Carolina Coastal Plain and slopes 
eastward to a depth of more than 3,000 feet below sea level at Cape 
Hatteras. The entire aquifer contains saline water in a large area in 
eastern North Carolina, approximately where the top of the aquifer is 
1,000 feet below sea level or deeper. No fresh ground water circulates in 
the aquifer east of the line that represents water with 10,000 milligrams 
per liter chloride concentration (fig. 48). 
The regional Peedeeupper Cape Fear aquifer in North Carolina consists of 
the local Peedee, Black Creek, and upper Cape Fear aquifers (fig. 21), 
which are separated by confining units of clay and silt that generally 
range from 20 to 70 feet in thickness. The Peedee aquifer consists of fine 
tomedium glauconitic sand of the Peedee Formation, and contains shell 
material and calcareous sandstone beds. The Black Creek aquifer consists 
of very fine to fine lignitic, glauconitic, and shelly sand interbedded 
with clay of the Black Creek Formation, and fine to medium sand, with 
lenses of coarse sand and clay of the underlying Middendorf Formation. The 
Black Creek aquifer is the thickest and most productive of the three local 
aquifers. The upper Cape Fear aquifer consists mostlyof alternating beds 
of fine to medium sand and clay of the upper part of the Cape Fear 
Formation. The maximum thickness of the regional Peedeeupper Cape Fear 
aquifer is about 1,200 feet; the average is about 570 feet. The greater 
thicknesses are along the coast, but the aquifer contains saline water 
there. 
 In Virginia, sand beds equivalent to the upper part of the Cape Fear 
Formation have been assigned to the local upper Potomac aquifer (fig. 21). 
Beds equivalent to the local Peedee and Black Creek aquifers are mostly 
absent in Virginia. The average thickness of the regional Peedeeupper Cape 
Fear aquifer in Virginia is about 95 feet. 
Where the transmissivity of the Peedeeupper Cape Fear aquifer is less than 
1,000 feet squared per day (fig. 48), the aquifer is considered to be a 
minor aquifer. Wells completed in the aquifer in this low-transmissivity 
area yield less than 50 gallons per minute. By contrast, in some areas, 
the transmissivity of the aquifer is greater than 10,000 feet squared per 
day; in such areas, yields of 1,000 gallons per minute or more are 
obtained from properly constructed wells.  
The potentiometric surface of the Peedeeupper Cape Fear aquifer was more 
than 400 feet above sea level in the southwestern corner of the North 
Carolina Coastal Plain before ground-water withdrawals began (fig. 49). 
The high areas on the potentiometric surface coincide with the high 



altitude of the land surface. By contrast, the potentiometric surface in 
Virginia was less than 50 feet above sea level throughout the aquifer. 
Ground water moved regionally from areas of high hydraulic head, generally 
along the western limit of the aquifer, toward areas of low head along the 
coast and beneath sounds and estuaries. The direction of regional movement 
was eastward and southeastward along long flow paths. Locally, some water 
moved from recharge areas along short to intermediate flow paths and 
discharged to streams. In addition to the lateral flow indicated by the 
arrows in figure 49, water also leaked through confining units vertically 
into and out of the Peedeeupper Cape Fear aquifer from overlying or 
underlying aquifers that had hydraulic heads greater than those in the 
aquifer. Where the heads in the Peedeeupper Cape Fear aquifer were higher 
than those in adjacent aquifers, the leakage was reversed. Direct recharge 
by precipitation or discharge by evapotranspiration took place where the 
aquifer is exposed at the land surface. 
The potentiometric surface of the aquifer has been lowered in and around 
pumping centers where large volumes of water are withdrawn. The direction 
of ground-water movement has been changed or, in places, reversed so that 
flow is toward the pumping centers. Cones of depression (fig. 50) have 
formed in the potentiometric surface of the upper part of the aquifer 
around the areas where withdrawals are greatest. One large area of decline 
in southeastern Virginia is the result of pumping for public supply. 
Another area of decline in Beaufort County, N.C., is the result of large 
withdrawals from the Castle HayneAquia aquifer. The withdrawals from this 
shallower aquifer, which are primarily for mining purposes, have induced 
upward leakage of water from the Peedeeupper Cape Fear aquifer through the 
confining unit that overlies it. The hydraulic head in the middle part of 
the Peedeeupper Cape Fear aquifer (the local Black Creek aquifer) has 
declined in the area of Kinston and Greenville, N.C. (fig. 50), but the 
decline is not evident in the potentiometric surface of the upper part of 
the aquifer. The decline is the result of withdrawals for public supply. 
Water levels in the local Black Creek aquifer have been drawn down more 
than those in the overlying local Peedee aquifer because most of the 
pumping wells are completed in the Black Creek aquifer and the confining 
unit that overlies the Black Creek aquifer is thicker and retards flow 
more effectively than the one above the Peedee aquifer. 
The water in the upper part of the Peedeeupper Cape Fear aquifer is of 
variable composition over a large area in the western part of the North 
Carolina Coastal Plain (fig. 51). The processes of dissolution of shell 
material and precipitation of carbonate minerals predominate in the area 
where the water is a calcium plus magnesium bicarbonate type. In the 
southwestern part of the aquifer, the sodium bicarbonate facies is 
adjacent to the variable-composition facies; because the aquifer contains 
glauconitic sand and little or no shell material, the calcium plus 
magnesium bicarbonate facies is absent. A band of sodium bicarbonate 
facies is west of the widespread area of sodium chloride facies that is 
the result of mixing of saltwater and freshwater. The coastward 
progression of hydro-chemical facies is typical of that in other aquifers 
of the Northern Atlantic Coastal Plain and is mostly the result of 
predevelopment ground-water flow patterns.  
In the areas of variable-composition and calcium plus magnesium 
bicarbonate facies, dissolved-solids concentrations in water from the 
upper part of the aquifer are generally less than 250 milligrams per 
liter. Dissolved-solids concentrations increase coastward to more than 
2,000 milligrams per liter, mostly in the area of sodium chloride facies. 
In the easternmost part of the North Carolina Coastal Plain, water in the 
aquifer contains more than 10,000 milligrams per liter chloride (fig. 48) 



and probably as much as 20,000 milligrams per liter dissolved solids in 
some places. 
Numerous pumping centers withdrew water from the Peedeeupper Cape Fear 
aquifer during 1979 and 1980 (fig. 52). Use of the aquifer was widespread 
during this period, especially toward its western margin. The largest 
withdrawals, however, were in the central parts of the aquifer, where 
several cities withdrew water for public supplies.  
Total fresh ground-water withdrawals from the Peedeeupper Cape Fear 
aquifer were estimated to be 126 million gallons per day during 1985 (fig. 
53). Most of the water (about 58 million gallons per day) was withdrawn 
for public supply. Domestic and commercial withdrawals were about 40 
million gallons per day, and about 28 million gallons per day were 
withdrawn for industrial, mining, and thermoelectric power uses.  
 
POTOMAC AQUIFER 
The regional Potomac aquifer underlies the entire Northern Atlantic 
Coastal Plain except for small areas near the Fall Line in Virginia, 
Maryland, and Delaware, and a multicounty area in the western part of the 
North Carolina Coastal Plain (fig. 54). The aquifer is the lowermost, and 
most widespread, aquifer of the Northern Atlantic Coastal Plain aquifer 
system. The Potomac aquifer consists mostly of permeable sands in the 
Potomac Formation (or Group) and their stratigraphic equivalents but 
includes younger, hydraulically connected, permeable sediments. The top of 
the aquifer is above sea level only in a narrow band near its western 
limit from New Jersey southward to Northampton County, N.C. The aquifer is 
more than 2,500 feet below sea level in southern New Jersey and on the 
easternmost part of the Delmarva Peninsula and more than 4,500 feet below 
sea level in easternmost North Carolina. A confining unit of clay and 
sandy clay overlies the aquifer in most places and is particularly 
effective in retarding vertical flow near Cape May, N.J., where its 
thickness is greater than 700 feet. 
The regional Potomac aquifer in New Jersey includes the middle and lower 
aquifers of the PotomacRaritanMagothy aquifer system (fig. 21). The middle 
aquifer consists mostly of permeable beds of the Raritan Formation and the 
undifferentiated Potomac Formation and is mostly lenticular sand bodies 
interbedded with clay and silt, predominately of fluvial origin. The lower 
aquifer of the PotomacRaritanMagothy aquifer system is similar in 
lithology to the middle aquifer but contains more sand. The two local 
aquifers are separated by an indistinctly defined confining unit of clay 
and sandy clay that is generally from 50 to 150 feet thick where the 
regional Potomac aquifer contains freshwater but is more than 1,000 feet 
thick at the southeastern tip of New Jersey, where the aquifer contains 
saline water. The maximum thickness of the regional Potomac aquifer in New 
Jersey is about 3,400 feet, and the average thickness is about 630 feet. 
These thicknesses, as well as the those described below for the other 
States, include clay between the deepest permeable sand and bedrock and 
sands that contain saline water and effectively are not part of the 
aquifer.  
The regional Potomac aquifer in Delaware and Maryland consists of the 
local Patapsco aquifer and the underlying local Patuxent aquifer, both 
named for sand and gravel formations of the Potomac Group that crop out in 
the northern part of the Maryland Coastal Plain. The Patapsco aquifer 
typically is lenses of fine to medium sand that range in length and width 
from a few feet to several miles, contain some gravel, and are separated 
by clay beds. The Patuxent aquifer typically is medium to coarse gravelly 
sand, and also is lenticular. A clayey confining unit that separates the 
two local aquifers generally is from 50 to 300 feet thick in northern 



Delaware and the western shore of Maryland, where the regional Potomac 
aquifer contains freshwater, but is more than 900 feet thick at the mouth 
of Delaware Bay where the water in the aquifer is saline. The regional 
Potomac aquifer thickens and contains more clay to the southeast. The 
sediments that make up the Poto-mac aquifer are predominately of fluvial 
and deltaic origin. The maximum thickness of the aquifer in Delaware and 
Maryland is about 5,000 feet, and the average thickness is about 1,600 
feet.  
The regional Potomac aquifer in Virginia consists of the local middle and 
lower Potomac aquifers, which are approximately equivalent to the Patapsco 
and the Patuxent aquifers, respectively, of Maryland and Delaware, and 
consist of fine to coarse gravelly sand. The local middle and lower 
Potomac aquifers are separated by a clayey confining unit that generally 
is from 15 to 100 feet thick in the western part of the Coastal Plain 
where the regional Potomac aquifer contains freshwater and as much as 175 
feet thick on the Delmarva Peninsula where the aquifer contains saline 
water. The maximum thickness of the regional Potomac aquifer in Virginia 
is about 4,600 feet, and the average thickness is about 800 feet.  
The regional Potomac aquifer in North Carolina consists of two local 
aquifers‹the lower Cape Fear aquifer and the Lower Cretaceous aquifer 
(fig. 21). The lower Cape Fear aquifer consists of fine to medium sand 
(interbedded with clay) of the lower part of the Cape Fear Formation and 
other hydraulically connected permeable sediments. The Lower Cretaceous 
aquifer is predominately fine to medium sand with a few beds of coarse 
sand and limestone, all of which are in Lower Cretaceous strata. These 
Lower Cretaceous beds are not exposed at the surface, are known only 
through data from a few wells, and have no formal stratigraphic names. The 
Lower Cretaceous aquifer has been defined only in the northern part of the 
North Carolina Coastal Plain; farther south along the coast, equivalent 
beds contain saline water. The maximum thickness of the regional Potomac 
aquifer in North Carolina is about 4,900 feet, and the average thickness 
is about 500 feet.  
The Potomac aquifer is considered to be a major aquifer except for local 
areas in North Carolina where the transmissivity of the aquifer is less 
than 1,000 feet squared per day (fig. 54); in these low-transmissivity 
areas, the aquifer is thin. The aquifer thins westward because it has been 
partly eroded away, but the eastward thinning is due to a facies change 
from sand to clay. The coastward increase in clay and decrease in sand 
also is shown by the distribution of transmissivity in Virginia and 
northward. Transmissivity values increase eastward from the western limits 
of the aquifer to its central parts, mostly because the thickness of the 
aquifer steadily increases seaward. East of the high-transmissivity areas, 
the transmissivity of the aquifer decreases due to the eastward change in 
facies from sand to clay, even though the total thickness of the aquifer 
continues to increase.  
The potentiometric surface of the regional Potomac aquifer was highest 
along its western limit and in a small area along the South CarolinaNorth 
Carolina State line before withdrawals began (fig. 55). The potentiometric 
surface was higher at or near the higher land altitudes and lowest where 
ground water discharged to major rivers, bays, and the Atlantic Ocean. 
Regional ground-water movement was eastward and southeastward except in 
North Carolina where regional movement was toward the central part of the 
Coastal Plain. Water that contains concentrations of 10,000 milligrams per 
liter or more chloride marks the limit of the fresh ground-water flow 
system. Flow in North Carolina was effectively diverted by this saltwater 
body so that the ground water discharged to major streams in the central 
Coastal Plain. Only lateral flow is shown by the arrows in figure 55, but 



water also leaked vertically into and out of the Potomac aquifer from the 
overlying aquifers. The Potomac aquifer mostly is covered by confining 
units and thus receives little direct recharge by precipitation or 
discharges little water by evapotranspiration. 
After withdrawals from the regional Potomac aquifer began, much of the 
flow was diverted toward major pumping centers, and large cones of 
depression formed in the potentiometric surface (fig. 56). A composite 
cone has developed over most of the New Jersey Coastal Plain and part of 
northern Delaware. By 1980, hydraulic heads in this area had declined to 
more than 25 feet below sea level throughout the area of the cone and to 
more than 100 feet below sea level in a small area in Delaware. Saline 
water has encroached into the  aquifer along Raritan Bay, along the lower 
Delaware River in New Jersey, and around the harbor at Baltimore, Md., 
because of the lowered hydraulic heads. A prominent composite cone more 
than 100 feet below sea level around Franklin, Va., and more than 50 feet 
below sea level in much of southern Virginia also extends into North 
Carolina. The cone reflects large withdrawals for industrial use, 
primarily to supply paper mills at Franklin and West Point, Va.  
Hydrochemical facies of water in the regional Potomac aquifer show the 
same general seaward progression from variable composition to sodium 
chloride facies as other Coastal Plain aquifers (fig. 57). The variable-
composition facies, however, is only in small areas where the aquifer 
crops out in New Jersey and Maryland. Along much of the western boundary 
of the aquifer in Delaware, southwestern Maryland, and northern Virginia, 
the calcium plus magnesium bicarbonate facies prevails. This facies might 
be the result of recharge by downward leakage from overlying aquifers that 
contain carbonate minerals in the form of shell material. The predominance 
of sodium bicarbonate water in large areas of the aquifer results partly 
from ion-exchange reactions that take place in water that percolates 
downward through overlying aquifers and confining units to the regional 
Potomac aquifer and partly from ion-exchange reactions within the Potomac 
aquifer. Freshwater mixes with saline water in near-coastal areas of the 
aquifer and produces the sodium chloride facies.  
Most of the major pumping centers that withdrew water from the Potomac 
aquifer during 1979 and 1980 were near its western margin (fig. 58). 
However, large withdrawals were made in Virginia in the central parts of 
the Coastal Plain. The pumping centers in Virginia mostly supplied water 
for industrial, mostly paper-manufacturing, uses; those farther northward 
mostly provided public supplies.  
Total fresh ground-water withdrawals from the Potomac aquifer were 
estimated to be 251 million gallons per day during 1985 (fig. 59). Of this 
amount, about 54 percent, or about 135 million gallons per day, was 
withdrawn for public supply. Withdrawals for industrial, mining, and 
thermoelectric power uses were the second largest withdrawal category; 
about 90 million gallons per day was pumped for those uses. Domestic and 
commercial withdrawals were about 23 million gallons per day, and only 
about 3 million gallons per day was pumped for agricultural use. 
 
Piedmont and Blue Ridge aquifers 
 
INTRODUCTION 
Most of the Piedmont and the Blue Ridge Physiographic Provinces (fig. 60) 
is underlain by dense, almost impermeable bedrock that yields water 
primarily from secondary porosity and permeability provided by fractures. 
The bedrock in both provinces is partly covered by glacial deposits, which 
include productive sand and gravel aquifers that are part of the surficial 
aquifer system in northeastern Pennsylvania and northern New Jersey. The 



principal differences between the two provinces are relief, altitude, and 
geographic position. The Piedmont Province is characterized by lower 
altitudes and more subdued topography than the adjacent Blue Ridge, which 
is a province of mountain ridges to the northwest (fig. 61). In this 
report, the hydrology of the Reading Prong, a physiographic feature that 
is part of the New England Physiographic Province, but whose topography 
and rock types are similar to those of the Blue Ridge Province, is 
discussed with the latter. 
The Piedmont Province is bounded on the southeast by the Fall Line (fig. 
60), which is a zone of rapids or waterfalls that marks the position where 
streams flow from the consolidated rocks of the Piedmont onto 
semiconsolidated to unconsolidated rocks of the Coastal Plain. The western 
and northwestern boundaries of the Piedmont Province are, for most of 
their length, the base of a mountain ridge. This ridge is the highlands of 
the Reading Prong from northern New Jersey to northeastern Pennsylvania 
and the Blue Ridge Mountains from southern Pennsylvania to North Carolina. 
In the gap between the two mountain ridges, the Piedmont Province is 
adjacent to the Valley and Ridge Province, and the boundary between the 
provinces is the northwestern edge of the early Mesozoic Gettysburg and 
Newark Basins (fig. 60). 
The Piedmont Province can be subdivided topographically into lowland and 
upland areas. The lowlands are underlain by carbonate rocks (limestone, 
dolomite, and marble) and by clastic sedimentary rocks in early Mesozoic 
rift basins; these rocks are easily eroded. Extensive areas of carbonate 
rocks are concentrated in Pennsylvania; smaller areas are in Maryland. 
Locally, the early Mesozoic basins contain bodies of igneous rocks, such 
as basalt flows and diabase dikes and sills collectively called traprock. 
These igneous rocks are resistant to erosion and form low knobs and ridges 
(fig. 62) in the lowlands. Most of the province is uplands which are 
typically low, rounded hills and shallow valleys underlain by a complex 
assortment of metamorphic and igneous rocks of Paleozoic and Precambrian 
age. Locally, in such places as Washington, D.C., and Philadelphia, Pa., 
these crystalline rocks are at low altitudes and have low relief. Major 
structural lineaments and stratigraphic units strike predominately 
northeastward, but these alignments are not necessarily reflected by 
drainage patterns. 
The Piedmont surface rises gradually westward to the Blue Ridge Mountain 
front, the highlands of the Valley and Ridge, or the Reading Prong. The 
western boundary of the Piedmont is at an average altitude of from 300 to 
400 feet in New Jersey and is from 350 to 700 feet above sea level in 
Pennsylvania. The boundary rises to 700 or 800 feet above sea level in 
northern Virginia and farther south rises to about 1,500 feet above sea 
level near the VirginiaNorth Carolina State line.  
The Blue Ridge Province (including the Reading Prong) in New Jersey and 
northern Pennsylvania consists of a narrow belt of rounded, gentle knobs 
of diverse altitude slightly higher than the adjacent Piedmont Province. 
From southern Pennsylvania to North Carolina, the eastern boundary of the 
Blue Ridge Province is the Blue Ridge front, which is a single, abrupt 
slope and commonly is marked by faulting. The Blue Ridge front rises more 
than 1,700 feet above the Piedmont surface near the North CarolinaVirginia 
State line and reaches a maximum height of nearly 2,500 feet in central 
North Carolina. The Blue Ridge Province contains the tallest mountains, 
highest altitudes (greater than 6,000 feet), and the most rugged 
topography in eastern North America (fig. 63). The southern part of the 
province is characterized by steep, forest-covered slopes cut by numerous 
stream valleys. The valleys of the major rivers include broad, gently 
rolling areas, as well as narrow gorges. In Segment 11, the province 



reaches a maximum width of 70 miles in North Carolina. Altitudes are much 
lower in the northern portion of the province.  
 Rocks of the Blue Ridge Province and the Reading Prong are, for the most 
part, many types of metamorphic and intrusive igneous rocks. In New 
Jersey, Pennsylvania, and North Carolina, however, sedimentary rocks 
(limestone, dolomite,  conglomerate, sandstone, and shale) also are 
included in the province. In all these rocks, except limestone, dolomite, 
and marble, which contain solution openings, joints and fractures are the 
only openings that store and transmit water.  
The main body of rock between the joints and fractures is al-most 
impermeable. 
 
HYDROGEOLOGIC UNITS 
The Piedmont and Blue Ridge Provinces are underlain by three principal 
types of bedrock aquifers. In order of decreasing area, these are 
crystalline-rock and undifferentiated sedimentary-rock aquifers, aquifers 
in early Mesozoic basins, and carbonate-rock aquifers (table 1). 
Unconsolidated aquifers that are part of the surficial aquifer system 
overlie the bedrock aquifers locally in Pennsylvania and northern New 
Jersey.  
 
Crystalline-Rock and Undifferentiated Sedimentary-Rock Aquifers 
The most widespread aquifers in the Piedmont and Blue Ridge Provinces in 
Segment 11 are the crystalline-rock and undifferentiated sedimentary-rock 
aquifers. These aquifers extend over about 49,000 square miles, or about 
86 percent of the area, of these provinces (table 1). Similar aquifers ex-
tend southward into Segments 6 and 10 and northward into Segment 12 of 
this Atlas and are briefly discussed in the chapters describing these 
segments. 
Most of the rocks that compose the crystalline-rock and undifferentiated 
sedimentary-rock aquifers are crystalline metamorphic and igneous rocks of 
many types. The main types of crystalline rocks are coarse-grained 
gneisses and schists of various mineral composition; however, fine-grained 
rocks, such as phyllite and metamorphosed volcanic rocks, are common in 
places. Most of the metamorphic rocks were originally sediments; some, 
however, were igneous rocks or volcan-ic tuff, ash, and lava flows. The 
degree of heat and pressure to which the original rocks were subjected, 
the nature of the fluids that have been in contact with the rocks, and the 
degree of folding and shearing that they have undergone have produced 
their present texture and mineralogy. Most of the metamorphic rocks have 
undergone several periods of metamorphism. Locally, they contain highly 
mineralized zones, some of which are ore bearing. During and after 
metamorphism, igneous rocks intruded the metamorphic rocks and are present 
as dikes, sills, and large to small plutons.  
The undifferentiated sedimentary-rock aquifers consist of tightly 
cemented, predominately clastic rocks, many of which grade into 
metamorphic rocks. Undifferentiated sedimentary rocks are a minor 
component of the Blue Ridge Physiographic Province and are mainly along 
the western border of the province in North Carolina. Some of the 
sedimentary formations  are in fault blocks. Most of the undifferentiated 
sedimentary rocks are of late Precambrian or early Paleozoic age, but in 
New Jersey, some are as young as middle Paleozoic. 
Unconsolidated material called regolith (fig. 64) overlies the 
crystalline-rock and undifferentiated sedimentary-rock aquifers almost 
everywhere. The regolith consists of saprolite, colluvium, alluvium, and 
soil. Saprolite is a blanket of decomposed or partially decomposed rock 
that is usually thick and clayey, and whose texture varies depending on 



the type of parent bedrock from which the saprolite is derived. Colluvium 
is weathered rock material that has slumped downward from hillsides. 
Alluvium consists mostly of water-transported sediment in stream valleys 
and channels. Because the regolith material varies greatly in thickness, 
composition, and grain size, its hydraulic properties also vary greatly. 
However, the regolith is everywhere more permeable than the underlying 
bedrock. Water in the bedrock is stored in and moves through fractures, 
which form the only effective porosity in the unweathered rock.  
 
Aquifers in Early Mesozoic Basins 
Aquifers in early Mesozoic rift basins are all within the Piedmont 
Province and occupy about 9 percent of the combined area of the Blue Ridge 
and the Piedmont Provinces (table 1). An additional 2 percent of the area 
of the combined provinces is occupied by the early Mesozoic Durham, 
Sanford, Wadesboro, and Davie County Basins in North Carolina (fig. 60), 
but the rocks in these basins are not considered to be significant 
aquifers. Aquifers in early Mesozoic basins are primarily in three major 
basins‹the Newark Basin in New Jersey and Pennsylvania (fig. 60) is the 
largest basin and the one from which the most ground water is withdrawn; 
second largest is the Gettysburg Basin of Pennsylvania and Maryland; and 
third is the Culpeper Basin of Virginia. The Richmond Basin in Virginia 
and the Dan RiverDanville Basin in Virginia and North Carolina are of 
intermediate size. Nine smaller early Mesozoic basins are in Virginia.  
The early Mesozoic basins formed by downfaulting that accompanied rifting 
of the Earth¹s crust in the Triassic and Jurassic Periods during incipient 
stages of continental breakup and are filled mostly with thick sequences 
of sedimentary rocks (fig. 65). For the most part, major faults border the 
basins on the west and northwest, and the predominant direction of dip of 
the sedimentary rocks in the basins is toward these major border faults. 
Exceptions are the Durham and the Sanford Basins in North Carolina, which 
are bounded on the east by major faults; the dip of the beds in these 
basins is to the east or the southeast. 
The lower Mesozoic rocks lie unconformably on Precambrian and Paleozoic 
crystalline rocks, and locally on Paleozoic sedimentary rocks in New 
Jersey. Sedimentary rocks in the basins consist predominately of 
interbedded shale, sandstone, and siltstone, all typically red, reddish 
brown, or maroon but locally gray or black. Conglomerate, dolomite, 
lacustrine black mudstone, and coal are present locally. In many places, 
the sedimentary rocks are interbedded with basalt flows (figs. 65 and 66) 
or have been intruded by diabase dikes and sills. Thicknesses of Triassic 
and Jurassic rocks in the larger basins have been calculated to be more 
than 20,000 feet.  
Deposition of sediments in the early Mesozoic basins was controlled by a 
combination of intermittent faulting and subsidence of the basins, 
altitude of the bordering highlands, climate, and drainage patterns. A 
tropical climate prevailed in the basins during Triassic and Jurassic 
time. Temperatures were high and rainfall varied, but tended to be low. 
Sediments deposited in lakes later became siltstone and mudstone, those 
deposited in swamps became black mudstone and coal, and river deposits and 
alluvial fans became sandstone and conglomerate. Lake levels varied; some 
lakes dried up seasonally, and the exposed sediment was oxidized and 
turned red. The sediments show evidence of cyclic repetition, which has 
been attributed to periodic changes in the Earth¹s climate.  
The Newark Basin (fig. 60) extends from the Hudson River Valley to the 
divide between the Schuylkill and the Susquehanna Rivers in Pennsylvania. 
The Newark Basin contains three principal stratigraphic units. From oldest 
to youngest, these are the Stockton Formation of Triassic age, which is 



mainly soft feldspathic sandstone, shale, and some conglomerate; the 
Lockatong Formation of Triassic age, which is predominately gray and black 
siltstone and shale; and the Brunswick Group of Jurassic and Triassic age, 
which contains argillite, shale, siltstone, sandstone, conglomerate, and 
three basalt units. The igneous rocks that occur as sills and flows 
parallel to and interbedded with the sedimentary beds and as dikes and 
stocks that cut across them are resistant to erosion, and form hills. The 
Lockatong Formation, which is the least productive water-yielding 
sedimentary rock in the basin, is more resistant to erosion than the other 
sedimentary rocks and also underlies low hills.  
The Gettysburg Basin stretches from the narrow neck that connects it to 
the Newark Basin about 80 miles westward and southward to near Frederick, 
Md. (fig. 60). The New Oxford Formation of Triassic age, which is composed 
of feldspathic sandstone, siltstone, and shale, is the lowermost formation 
in the Gettysburg Basin and is overlain in most places by red shale, 
siltstone, and fine sandstone of the Gettysburg Formation of Triassic and 
Jurassic age. The conglomeratic Hammer Creek Formation of Triassic age 
overlies the New Oxford Formation in the narrow neck between the Newark 
and the Gettysburg Basins. Basalt flows occur in the upper part of the 
Gettysburg Formation. 
The Culpeper Basin of northern Virginia and adjacent Maryland (fig. 60) is 
an elongate, fault-bounded trough that trends north-northeast from the 
southern border of Madison County, Va., about 90 miles to Frederick 
County, Md. All the formations in the basin are part of the Culpeper 
Group. The lower part of the group consists of sandstone, siltstone, and 
conglomerate of Late Triassic age; the upper part consists of Lower 
Jurassic sedimentary rocks and interbedded basaltic lava flows.  
The Richmond Basin stretches from just north of Richmond, Va., 35 miles 
south to the DinwiddieAmelia County border (fig. 60). The lowest 
stratigraphic unit in the basin is the Middle Triassic Tuckahoe Group, 
which contains siltstone, shale, and coal beds. It is overlain by the 
Upper Triassic Chesterfield Group, which consists of black shale and 
sandstone of the Vinita beds and the Otterdale Sandstone. The sedimentary 
rocks are cut by a few Late Jurassic diabase dikes. Small outliers near 
the Richmond Basin may have been connected to the original basin because 
they consist of similar rocks.  
The Dan RiverDanville Basin extends from southern Appomattox County, Va., 
about 100 miles southwest into Stokes County, N.C. In Virginia, the basin 
is named Danville, and in North Carolina, Dan River. The basin contains 
sedimentary rocks of the Upper Triassic Dan River Group; in Virginia, the 
Dry Fork Formation is also present. The sedimentary rocks consist of 
sandstone, siltstone, mudstone, shale, and local conglomerate and are 
locally cut by diabase dikes.  
Rocks in the four southernmost early Mesozoic basins in North Carolina 
contain water sufficient only for domestic supplies in the upper 300 feet. 
The rocks are similar in composition but are more compact and tightly 
cemented than those in the basins to the north and do not yield sufficient 
quantities of water to be considered a principal aquifer.  
 
Carbonate-Rock Aquifers 
Limestone, dolomite, and marble of Paleozoic and Precambrian age form 
carbonate-rock aquifers that extend over about 3 percent of the Piedmont 
and the Blue Ridge Provinces in Segment 11. Although these carbonate rocks 
are of small extent, they are significant local sources of water. 
Carbonate-rock aquifers are in five areas of the Piedmont and the Blue 
Ridge Provinces of Segment 11 (fig. 60). In addition to these areas, 
small, isolated elongate stringers of limestone and marble form minor 



aquifers locally, particularly in Virginia, and generally trend parallel 
to the Blue Ridge front. 
In northern New Jersey and eastern Pennsylvania (fig. 60, Area 1), 
Precambrian and lower Paleozoic carbonate rocks are interspersed with 
granite and gneiss of the Reading Prong and locally have been juxtaposed 
by faults with lower Mesozoic rocks of the Newark Basin in Pennsylvania. 
These carbonate rocks form a series of long, narrow blocks in the 
noncarbonate rocks that surround them. The major faults and other geologic 
structures generally trend northeastsouthwest but have been tilted or 
rotated in some areas so that they trend northwest-southeast. The 
principal water-yielding units are listed in table 2. A large area of 
carbonate rocks is centered in the HanoverYorkLancaster Valley area of 
Pennsylvania (fig. 60, Area 2). The lithology and water-yielding 
characteristics of the principal carbonate-rock formations are listed in 
table 3. Three carbonate-rock formations (table 4) are present in Area 3, 
which encompasses the Frederick Valley in Frederick County, Md., and 
extends northward into Pennsylvania (fig. 60). Small areas of carbonate 
rock in Area 4 (fig. 60) include those underlain by the Cockeysville 
Marble of Ordovician and Cambrian age in southern Chester County, Pa., in 
Baltimore and Howard Counties, Md., and New Castle County, Del. Carbonate 
rocks of Cambrian age in North Carolina are exposed mostly in two windows,  
or openings, that were eroded through major thrust sheets to expose the 
underlying rock in Area 5 (fig. 60). The exposed rocks are the Shady 
Dolomite and the Rome Formation in the Hot Springs Window in Madison 
County and the Shady Dolomite in the Grandfather Mountain Window in 
northern McDowell County. An elongated outcrop of the Cambrian or 
Precambrian Murphy Marble in Cherokee County, N.C., is in a structural 
fold. 
 
GROUND-WATER FLOW AND WELL YIELDS 
Recharge is highly variable in the Blue Ridge and the Piedmont Provinces 
because it is determined by local precipitation and runoff, which are 
highly variable and are influenced by topographic relief and the capacity 
of the land surface to accept infiltrating water. The greatest annual 
precipitation and runoff in Segment 11 are in the Blue Ridge Province, 
notably in southwestern North Carolina. Because the western part of the 
Piedmont Province from North Carolina to central Virginia is in the rain 
shadow of the Blue Ridge Mountains, it receives less precipitation than 
areas on either side.  
Most of the Piedmont and the Blue Ridge Provinces are covered by regolith. 
Compared to the Blue Ridge, the gentler topographic relief of the Piedmont 
and less precipitation make the Piedmont less subject to rapid denudation 
than the Blue Ridge and thus favor the accumulation of a thicker regolith. 
The combination of large areas of thin regolith and dense bedrock with 
minimal permeability in the Blue Ridge Province do not favor large amounts 
of ground-water recharge.  
Most of the recharge in the Piedmont and the Blue Ridge Provinces takes 
place in interstream areas. Almost all recharge is from precipitation that 
enters the aquifers through the porous regolith. Much of the recharge 
water moves laterally through the regolith and discharges to a nearby 
stream or depression during or shortly after a storm or precipitation 
event. Some of the water, however, moves downward through the regolith 
until it reaches the bedrock where it enters fractures in crystalline 
rocks and sandstones or solution openings in carbonate rocks.  
 
Crystalline-Rock Aquifers 



In crystalline-rock areas, the regolith and fractures in the bedrock serve 
as the principal places for the storage transmission of water, and ground-
water movement is generally along short flow paths from interstream 
recharge areas to the nearest stream. This situation applies to most of 
the Piedmont and the Blue Ridge Provinces. Where bedrock fractures have 
one or more preferred directions of orientation, as is often the case, 
ground water will tend to flow more readily in the direction of the 
fractures; this is a condition called anisotropy.  
An example of anisotropy is shown by the results of an aquifer test 
performed on wells completed in crystalline rocks of the Piedmont Province 
near Greensboro, N.C. (fig. 67). The contours in the figure are lines of 
equal water-level decline measured in numerous observation wells after a 
production well with a 6-inch diameter had been pumped for 57 hours at a 
rate of about 39 gallons per minute. This well was completed in fractured 
gneiss; the joints and fractures in the rock trend northeast. The contours 
that show water-level decline form an oval shape that is elongated to the 
northeast, which indicates that the bedrock is more permeable in that 
direction. 
 
Aquifers in Early Mesozoic Basins  
The rocks of the early Mesozoic basins include beds of sandstone, arkose, 
and conglomerate that originally had considerable effective porosity 
between the grains. However, due to compaction and cementation, the pores 
in most of these strata are now reduced in size and poorly interconnected, 
so that only a small part of the ground water moves between pores. The 
diabase and basalt that  intrude the sedimentary rocks had very low 
primary porosity. The ground water in the lower Mesozoic rocks moves 
primarily along joints, fractures, and bedding planes. The water-bearing 
fractures and bedding planes in each tabular aquifer are more or less 
continuous, but the hydraulic connection across the confining units 
between individual aquifers is poor (fig. 68). Because of preferential 
alignment of these openings, the aquifers are anisotropic; most of the 
water movement is parallel to the strike of the beds. 
Because some sedimentary rocks contain more interconnected openings than 
others, the ground-water system in the early Mesozoic basins consists of a 
series of aquifers of tabular form that alternate with confining units 
that are several tens of feet thick. The aquifers and confining units dip 
toward the border faults that bound the basins at angles that range from 
10 to 15 degrees. The aquifers generally extend downdip for a few hundred, 
rarely for a few thousand, feet but are continuous along strike for 
thousands of feet. Wells drilled perpendicular to the strike of the beds 
might penetrate separate aquifers (fig. 69), depending on the angle of the 
dip of the aquifers and the spacing of the wells. Consequently, well 
fields designed with wells aligned perpendicular to the strike would 
likely have minimum interference between wells. Wells B and C in figure 69 
are completed in the same local aquifers, and each well, when pumped, will 
interfere with the other. By contrast, wells C and D are not completed in 
the same aquifer, and pumping either well will not affect water levels or 
well yields in the other well. 
The aquifers in the early Mesozoic basins north of North Carolina 
generally yield more water than other noncarbonate aquifers in the 
Piedmont and the Blue Ridge Provinces, possibly because the original, 
intergranular pore space in the Meso-zoic rocks may be sufficient to store 
and transmit appreciable quantities of water. The lower Mesozoic rocks 
make up some of the few aquifers in the Piedmont and the Blue Ridge 
Provinces in which the yield per foot appears to increase with depth. In 
the Pennsylvania part of the Newark Basin, wells between 200 and 550 feet 



deep are most likely to obtain maximum yields; the average yield of wells 
deeper than about 200 feet is distinctly higher than that of shallower 
wells. This may be the result of a rather abrupt change in the nature of 
rock weathering at depth. In Pennsylvania, the zone of greatest 
decomposition of the rock‹the zone where the original void spaces are 
believed to be partly plugged with residual clay‹apparently is above 200 
feet. In Maryland, some water-yielding zones are at depths of between 600 
and 900 feet in aquifers of the early Mesozoic basins.  
The dikes in the early Mesozoic basins resemble walls of diabase that are 
nearly vertical through the sedimentary rocks into which they are 
intruded. The dikes themselves generally yield little water, but in many 
places, the strata adjacent to the dikes have been made brittle by baking 
from the heat of the dike and have been fractured by the intrusion. The 
dikes also function as dams because they block ground-water flow and tend 
to impound water in the sediments on their upgradient sides. In many 
places, wells drilled near dikes produce more water than wells drilled 
elsewhere in lower Mesozoic strata.  
Typical yields of large-diameter wells in the Newark and the Gettysburg 
Basins of Pennsylvania are generally greatest (about 80 gallons per 
minute) from wells completed in massive sandstones and 0 conglomerates and 
are least (about 5 gallons per minute) from wells completed in diabase. 
Yields of wells completed in shale or argillite are typically about 12 
gallons per minute. Although limestone and dolomite conglomerate is the 
largest-yielding aquifer (median yield 30 gallons per minute from wells 
250 to 500 feet deep) in the Culpeper Basin of Maryland and Virginia, 
noncarbonate conglomerates tend to be mediocre aquifers (median yield 8 
gallons per minute for the same depth range), probably because they are 
tightly cemented. Thin-bedded siltstone tends to yield more water than 
sandstone (75 gallons per minute versus 15 gallons per minute). 
Many wells completed in aquifers in the early Mesozoic basins yield large 
quantities of water during pumping tests that range from 24 to 48 hours 
but fail to maintain large yields over long periods of time. The yields of 
several wells that were tested at 75 gallons per minute soon after 
completion declined in a few years to about 15 gallons per minute. These 
wells might have been completed in aquifers that did not contain much 
water in storage and had low rates of recharge. Another possibility is 
that after a period of pumping, some of the fractures in the aquifers 
might have been partly closed by clay and silt that were disturbed and 
transported by the pumping action or by the precipitation of minerals from 
the water.  
 
Carbonate-Rock Aquifers 
Carbonate rocks are soluble in weak acid solutions compared to rocks of 
other composition. Water that percolates downward through the soil 
contains small amounts of dissolved carbon dioxide and organic acids, 
which make the water weakly acidic and thus capable of dissolving 
carbonate minerals. Dissolution commonly begins along pre-existing 
openings, such as fractures or bedding planes, and enlarges these openings 
to form a network of interconnected openings, which greatly increases the 
porosity and permeability of the rock. A well that intersects a water-
filled solution channel or cavern will produce an abundant supply of 
water. However, where the water table is deep, the cavities are mostly 
drained. Not all carbonate rocks form productive aquifers. The water-
yielding character of these rocks depends on the degree of fracturing and 
dissolution of the rocks. 
The carbonate rocks of the Piedmont and the Blue Ridge Provinces have 
virtually no primary permeability or porosity, and water in these rocks 



moves through secondary openings, such as bedding planes, joints, faults, 
and other partings, within the rock that have been enlarged by 
dissolution. In rocks that have a large content of sand, clay, or other 
noncarbonate minerals, dissolution is inhibited and enlargement of 
openings might not be extensive. In such rocks, all the water might occur 
in fracture openings similar to those in unweathered crystalline rocks. 
Ground water in carbonate rocks is under unconfined to confined 
conditions. The water is confined or semiconfined in the regolith and in 
the zone of fractured rock that immediately underlies it. Deep fractures 
and solution channels in the unweathered rock contain semiconfined to 
confined water and, in some places, transmit water several tens of miles 
from recharge areas to discharge areas. 
Data on the regional hydraulic properties of the carbonate-rock aquifers 
are not available. From the observed behavior of pumped wells completed in 
confined carbonate-rock aquifers and the effects of the pumping on 
adjacent wells, however, it appears that a decline of artesian pressure in 
response to pumping generally is transmitted rapidly to distant points, 
but the decline is seldom equal in all directions. In fact, closely spaced 
wells might encounter different systems of rock openings, in which case 
pumping from one well will not affect the water levels in an adjacent 
well. 
Even though cavities in carbonate rocks commonly contain an abundant 
supply of water, they also might contain large amounts of exceedingly fine 
mud that must be removed or stabilized before clear water can be obtained 
from the cavities. Solution cavities also can act as channels for the 
transmission of sewage, surface contaminants, or other types of pollution. 
 
RELATION OF HYDROGEOLOGIC SETTING AND WELL YIELD 
Several factors affect the yields of wells completed in the rocks of the 
Piedmont and the Blue Ridge Provinces. Variations in yield depend on the 
type of rock in which a well is completed; the thickness of the regolith; 
the number, size, and spacing of bedrock fractures and the degree to which 
the fractures are connected; and the topographic setting of the well. 
The largest sustained well yields can be obtained from carbonate-rock 
aquifers, whereas the smallest sustained yields generally are from 
crystalline-rock and undifferentiated sedimentary-rock aquifers. Aquifers 
in early Mesozoic basins yield intermediate volumes of water. Well yields 
for all types of crystalline rocks generally are small; a recent study 
showed an average yield of 18 gallons per minute for wells completed in 
these rocks in North Carolina. Coarse-textured crystalline rocks, such as 
gneiss and schist, generally yield more water than fine-grained, 
metavolcanic rocks. 
Crystalline bedrock is covered by a thick to thin layer of regolith almost 
everywhere in the Piedmont and the Blue Ridge Provinces. Although the 
porosity of the regolith varies, depending mostly on the type of bedrock, 
it is everywhere more porous than the bedrock. The porosity of the 
regolith ranges from about 20 to 30 percent, but the porosity of the 
bedrock ranges from only about 0.01 to 2 percent. Accordingly, the 
regolith has the capacity to store a much larger volume of water than the 
bedrock, which contains water only in fractures, as shown in figure 70. 
The cylinder-and-rod sketch on the right of the figure illustrates this 
concept. Most of the water is stored in the regolith reservoir, which is 
represented by the cylinder, from which a small part of the water moves 
downward and is stored in bedrock fractures, which are represented by the 
interconnected rods. The size, number, and interconnection of the 
fractures decrease with depth. The thicker the regolith, the greater the 
volume of water in storage and the more likely well yield can be 



sustained. Where the regolith is thin, crystalline-rock wells are more 
likely to go dry during the summer months or periods of drought. 
Most of the fractures in crystalline rocks or consolidated sedimentary 
rocks are steeply inclined, intersecting openings that are more numerous 
at shallow depths. Examples of some of the possible distributions of 
fractures with respect to wells that are completed in crystalline rocks 
are shown in figure 71. Only about 3 percent of wells encounter no 
fractures (fig. 71A) and are either dry or will not have a sustained 
yield. Where the rock is fractured only near the surface (figs. 71B and 
C), wells will yield from 10 to 20 gallons per minute for a short time 
until the fractures are drained, when well yield suddenly declines. Where 
several fractures connected to the regolith are penetrated by a well (fig. 
71D), moderate sustained yields are possible, whereas a well that 
encounters numerous closely spaced fractures (fig. 71E) is most likely to 
have a high sustained yield. Where only a few fractures exist (fig. 71F), 
sustained yields are likely to be low. When the water level in a well that 
was completed in rocks with intergranular porosity is lowered by pumping, 
the hydraulic gradient toward the well is increased, and the flow toward 
the well also is increased. However, if the water level is lowered below 
the deepest fracture in the examples shown, then there is no effect on the 
gradient, and flow toward the well will not increase.  
The Piedmont and the Blue Ridge Provinces contain many faults, most of 
which show only small displacement. The fault zones themselves commonly 
have low permeability because they can be filled with clay gouge, 
recemented breccia, or recrystallized rock, all of which impede the flow 
of ground water. Most of the water-bearing fractures in the Piedmont and 
the Blue Ridge are joints, stress-relief fractures, or cleavage planes and 
are not directly associated with a fault. Some fracture zones appear as 
lineaments that can be identified on aerial photographs. 
Wells in valleys, draws, and depressions tend to have higher-than-average 
yields for the following reasons: (1) valleys and draws commonly coincide 
with fracture zones in the rocks, (2) the water table is nearer the 
surface in topographically low areas and thus provides greater available 
drawdown for a given well depth in a valley than on a hill, (3) the water 
table ordinarily slopes toward wells in valleys from at least two 
directions, whereas it slopes away from wells on hilltops in at least two 
directions, and water levels in wells on hilltops, therefore, are more 
likely to decline rapidly than those in wells in valleys, and (4) seasonal 
fluctuations of the water table are greater on hilltops where well yields 
are likely to be reduced during dry seasons. Draws on the sides of the 
valleys of per-ennial streams where a thick blanket of regolith underlies 
the adjacent ridges are the best sites for wells with large yields. A 
statistical analysis that related well yield to topographic setting in the 
Piedmont and the Blue Ridge Provinces of North Carolina indicated that 
wells drilled in valleys or draws have average yields that are three times 
those of wells located on hills or ridges. Solution openings in carbonate 
rocks are usually more abundant in valleys, depressions, and draws, which 
are, therefore, favorable sites for wells in this type of rock.  
Ground-water discharge to a stream (base flow) is an indi-cation of the 
maximum sustained ground-water yield. The per-centage of streamflow 
composed of base flow is determined by the infiltration capacity of the 
soil and the capacity of the underlying aquifers to store and transmit 
water. In part of the Piedmont Province in southeastern Pennsylvania, base 
flow ranges from 57 to 66 percent of streamflow in drainage basins that 
are underlain predominately by crystalline rocks and 77 percent in a 
typical basin that is underlain by carbonate rocks. Base flow ranges from 
33 to 67 percent of streamflow in three drainage basins that are underlain 



by crystalline rocks in the Piedmont and the Blue Ridge of Maryland and 
from 32 to 65 (average 44) percent in 10 crystalline-rock drainage basins 
in the Piedmont of North Carolina. The average base flow in the early 
Mesozoic Culpeper Basin of Maryland and Virginia is 68 percent of 
streamflow. 
 
GROUND-WATER QUALITY 
The quality of water from aquifers in the different rock types of the 
Piedmont and the Blue Ridge Provinces is similar (fig. 72). The water 
generally is suitable for drinking and other uses, but iron, manganese, 
and sulfate locally occur in objectionable concentrations. Large iron 
concentrations can be caused by corrosion or the action of iron-fixing 
bacteria on iron and steel casings and well fittings. Some crystalline 
rocks and some sedimentary rocks in early Mesozoic basins contain minerals 
that, when weathered, can contribute iron and manganese to ground water, 
particularly if the water is slightly acidic. Treatment of the water 
usually will alleviate problems of excessive iron and manganese 
concentrations.  
The crystalline-rock and undifferentiated sedimentary-rock aquifers 
consist primarily of metamorphic and igneous rocks but include small areas 
of sedimentary rocks, principally conglomerate, sandstone, and shale. 
These rocks consist mostly of silica and silicate minerals that are not 
readily dissolved. Dissolved-solids concentrations in water from these 
aquifers average about 120 milligrams per liter. The water is soft; 
hardness averages about 63 milligrams per liter. The median hydrogen ion 
concentration, which is measured in pH units, is 6.7; consequently, the 
water is slightly acidic. The median iron concentration is 0.1 milligram 
per liter, but concentrations as large as 25 milligrams per liter have 
been reported. The water is mostly a calcium plus magnesium bicarbonate 
type (fig. 72A). 
The aquifers in early Mesozoic basins are mostly sandstone, siltstone, and 
shale, with some limestone and conglomerate. The minerals that compose 
these rocks are slightly more soluble than those of the rocks that compose 
the crystalline-rock and undifferentiated sedimentary-rock aquifers. 
Dissolved-solids concentrations in water from the aquifers in early 
Mesozoic basins average about 230 milligrams per liter, and hardness 
averages about 160 milligrams per liter, which is considered to be hard. 
The median hydrogen ion concentration, which is measured in pH units, is 
7.6. The dissolution of calcium and magnesium carbonate raises the pH of 
the water and renders it less acidic. Chloride and sulfate concentrations 
average about 12 and 29 milligrams per liter, respectively, but chloride 
concentrations as large as 1,400 milligrams per liter and sulfate 
concentrations as large as 1,200 milligrams per liter have been reported 
in water from deep wells. The median iron concentration is 0.1 milligram 
per liter, but concentrations as large as 5.3 milligrams per liter have 
been reported. The water from the aquifers in early Mesozoic basins is 
mostly a calcium bicarbonate type (fig. 72B). 
The dominance of soluble calcium and magnesium carbonate minerals in the 
carbonate-rock aquifers is reflected in the composition of the water from 
the aquifers. Dissolved-solids concentrations in the water average about 
330 milligrams per liter, and hardness (caused principally by calcium and 
magnesium ions) averages about 280 milligrams per liter, which is 
considered to be very hard. The median hydrogen ion concentration, which 
is measured in pH units, is 7.5. The median iron concentration is 0.1 
milligram per liter, but concentrations as large as 8 milligrams per liter 
have been reported. The water is mostly a calcium bicarbonate type (fig. 
72C). 



 
FRESH GROUND-WATER WITHDRAWALS 
Total freshwater withdrawals from the bedrock aquifers of the Piedmont and 
the Blue Ridge Provinces were about 634  million gallons per day during 
1985. About 52 percent of the otal, or about 329 million gallons per day, 
was withdrawn from the crystalline-rock and undifferentiated sedimentary-
rock aquifers. Withdrawals from the aquifers in early Mesozoic basins were 
about 223 million gallons per day, or about 35 percent of the total. The 
remaining 13 percent, or about 82 million gallons per day, was withdrawn 
from the carbonate-rock aquifers. 
The distribution of withdrawals from the three types of bedrock aquifers 
varies greatly from State to State (fig. 73). More than one-half of the 
water withdrawn from the crystalline-rock and undifferentiated 
sedimentary-rock aquifers during 1985 was pumped in North Carolina (fig. 
73A). The aquifers in early Mesozoic basins (fig. 73B) were important 
sources of supply in Pennsylvania and New Jersey during the same period. 
Withdrawals from the carbonate-rock aquifers during 1985 were greatest in 
Pennsylvania (fig. 73C). The withdrawals are directly proportional to the 
area underlain by each bedrock aquifer type in each State. 
Withdrawals for different uses during 1985 varied among the bedrock 
aquifer types (fig. 74). Most of the water withdrawn from the crystalline-
rock and undifferentiated sedimentary-rock aquifers was used for domestic 
and commercial supplies. By contrast, most of the water withdrawn from the 
aquifers in early Mesozoic basins and the carbonate-rock aquifers was used 
for public supply. The percentage of water withdrawn for industrial, 
mining, and thermoelectric power uses was nearly the same for all three 
aquifer types. Agricultural withdrawals were the smallest use category for 
each of the three aquifer types. 
 
Valley and Ridge aquifers 
 
INTRODUCTION 
Aquifers in the Valley and Ridge Physiographic Province consist of 
permeable rocks within a sequence of folded and faulted sedimentary 
formations of Paleozoic age. The upper strata were folded into anticlines 
and synclines as they slid over underlying beds along large, nearly 
horizontal faults. The folded rocks form a series of parallel valleys 
separated by steep to well-rounded ridges that rise from about 100 to 
2,000 feet above the valley floors. The province is named for these al-
ternating valleys and ridges that trend northeastward from southwestern 
Virginia to east-central Pennsylvania and then eastward toward northern 
New Jersey (fig. 75) in Segment 11. The province extends southwestward 
through Tennessee (Segment 10 of this Atlas) into northern Georgia and 
Alabama (Segment 6 of this Atlas) and is briefly discussed in the chapters 
that describe aquifers in these segments. The province also is called the 
Folded Appalachians because folded strata dominate the topography (fig. 
76). The same Paleozoic formations of the Valley and Ridge Province are  
present in the Appalachian Plateaus Province to the west, where they are 
much more gently folded and nearly flat-lying in places. The rocks of the 
Valley and Ridge Province are chiefly sandstone, shale, and carbonate 
rocks; locally, coal-bearing beds are present. A thick cover of regolith 
has developed on the rocks, particularly in the valleys. 
The Valley and Ridge Province reaches a maximum width of about 80 miles in 
central Pennsylvania and is bounded by the higher land surfaces of the 
Blue Ridge and the Piedmont Provinces on the southeast and the Appalachian 
Plateaus Province on the northwest. In most places, the Valley and Ridge 
is separated from the Appalachian Plateaus by an escarpment called the 



Allegheny Front in Pennsylvania, Maryland, and West Virginia and the 
Cumberland Escarpment in Virginia (fig. 75).  
The Great Valley is the most pronounced and persistent valley in the 
Valley and Ridge Province. It is floored with easily eroded rock, such as 
shale, slate, or carbonate rocks. The valley generally ranges from 10 to 
20 miles wide but is much narrower in and near Roanoke County, Va. Part of 
the eastern boundary of the Great Valley is a zone of thrust faulting; 
crystalline rocks of the Blue Ridge Province have been shoved 
northwestward tens of miles over Paleozoic sedimentary rocks in places. 
The western boundary of the valley is the first persistent mountainous 
ridge of resistant sedimentary rock. The part of the Valley and Ridge 
northwest of the Great Valley consists of persistent mountain ridges 
underlain by resistant sandstone, conglomerate, and quartzite, which 
alternate with valleys floored with shale or slate and carbonate rocks. 
Drainage patterns in the Valley and Ridge Province directly reflect the 
alternating bands of resistant and easily eroded rocks in the folded 
strata of the province. Major streams and their tributaries intersect at 
right angles to form a rectangular stream network called a trellis 
drainage pattern (fig. 77). For example, in the Shenandoah Valley, which 
is part of the Great Valley in Virginia and West Virginia, the Shenandoah 
River flows northward to join the Potomac River. The Shenandoah River 
follows a band of weak and soluble rocks as the course of least 
resistance, as do most of the other rivers in the Valley and Ridge. Such 
streams are called subsequent streams and their courses are determined by 
regional geologic structure as expressed by the patterns of resistant and 
weak rocks.  
A few major rivers, however, such as the Lehigh and the Susquehanna Rivers 
in Pennsylvania, the Delaware River between Pennsylvania and New Jersey, 
and part of the Potomac River in West Virginia, Maryland, and Virginia, 
cut directly across the ridges and valleys (fig. 75). Such streams are 
called superimposed streams. The Susquehanna River, for example, crosses 
six major ridges within 50 miles upstream from Harrisburg, Pa.. The notch 
carved through a resistant ridge by a river is called a water gap (fig. 
78). When a stream no longer flows through a water gap, usually because 
the stream has been captured by headward erosion of a larger stream, the 
abandoned water gap is called a wind gap (fig. 79). 
  
GEOLOGIC STRUCTURE 
The geologic structure of the Valley and Ridge Province is complex, but 
the process principally responsible for the present configuration of the 
rock layers was displacement to the northwest. Some movement took place 
along low-angle reverse faults; rocks of the Blue Ridge Province and the 
Reading Prong were thrust northwestward over layered sedimentary rocks of 
the Valley and Ridge Province for tens of miles, and the layered rocks, in 
turn, were broken into slices that slid over each other. At and near the 
land surface, the beds were folded into nearly parallel, northeast-
trending anticlines and synclines. In some areas, the folded beds are 
bounded below by nearly horizontal thrust faults. At the time of 
deformation, slippage occurred along bedding planes; accordingly, the 
folded beds above were detached from those below.  
Folding is most intense in the parts of the Valley and Ridge Province in 
New Jersey and central to northeastern Pennsylvania. Because of the 
intense deformation, cleavage in places is more prominent than bedding, 
and some of the rocks have undergone low-grade metamorphism. In the Valley 
and Ridge Province in southwestern Virginia and farther to the southwest 
in Tennessee, folding is less intense, but major faults are common, and 
vertical to overturned beds appear in many places, particularly on the 



northwestern sides of anticlines. The western boundary of the Valley and 
Ridge Province is marked by a rather abrupt reduction in the deformation 
of the beds. This corresponds approximately with the Allegheny Front, 
which marks the boundary between the Valley and Ridge and the Appalachian 
Plateaus Province. Faults occur at the boundary in some places, but have 
not been identified everywhere.  
The present Appalachian Mountains are merely the roots of ancient 
mountains. Only parts of the original folds remain, and the mountain 
ridges are the eroded edges of resistant rock layers, principally hard 
sandstone, conglomerate, or quartzite. Axes of anticlines commonly are 
valleys, especially where the rock that forms the center of the upfold has 
little resistance to erosion. Axes of synclines commonly coincide with 
ridges or mountains where the rock at the center of the downfold is 
resistant. Formations that have been eroded away elsewhere might be 
preserved in synclines. Broad folds, whether syn-clines or anticlines, can 
appear as a series of narrow ridges and valleys produced by the 
differences in erodability of their rock layers. 
 
HYDROGEOLOGIC UNITS 
The principal aquifers in the Valley and Ridge Province from Virginia 
through New Jersey are carbonate rocks and sandstones that range in age 
from early to late Paleozoic (fig. 80). Not all the geologic formations 
recognized in each of the States are shown; some formations that are thin 
or are of small extent are omitted. Most of the more productive aquifers 
are in carbonate rocks, primarily limestone, and most are in valleys. 
Although the water-yielding character of the carbonate rocks depends on 
the degree of fracturing and development of solution cavities in the rock, 
the limestone formations generally yield moderate to large volumes of 
water. Sandstone formations also can yield large quantities of water to 
wells where the sandstone is fractured. Locally, fractured shale beds form 
productive aquifers. Because the rocks change in lithology, thickness, 
water-yielding character, and formation name from place to place, it is 
difficult to make statements about the water-yielding character of any of 
the named stratigraphic units that apply throughout Segment 11. Generally, 
however, limestone aquifers predominate in rocks of Cambrian, early 
Ordovician, late Silurian, and early Devonian age (fig. 80), whereas 
sandstone aquifers are prominent in rocks of middle and late Ordovician, 
middle Devonian, and younger age.  
The sedimentary formations of the Valley and Ridge Province are commonly 
thick and steeply tilted; thus, a water well usually penetrates only the 
consolidated rock formation exposed at the surface. Therefore geologic 
maps are good guides to the type of rock from which a well can withdraw 
water. 
The Great Valley makes up most of the Valley and Ridge Province in New 
Jersey and is floored with shale and carbonate rock of early Paleozoic 
age. A thick sequence of carbonate rocks that consist of the Leithsville 
Formation, the Allentown Dolomite, and the Beekmantown Group contains the 
most productive aquifers. Yields of as much as 850 gallons per minute have 
been reported for wells that obtain water from combinations of these 
geologic units. West of the Great Valley, predominately Silurian and 
Devonian rocks (mostly shale, sandstone, and conglomerate) are exposed. 
Wells completed in these clastic rocks and in thin limestone units 
interbedded with them yield 15 to 100 gallons per minute.  
The Valley and Ridge Province is widest in Pennsylvania and contains more 
geologic units than elsewhere in Segment 11 (fig. 80). The Great Valley in 
Pennsylvania is floored with ower Paleozoic carbonate rocks and shale. 
Principal water-yielding geologic units are limestone and dolomitic 



limestone of the Waynesboro Formation through the St. Paul Group (Cambrian 
and Ordovician ages), with well yields reported to range from 25 to 210 
gallons per minute. Yields from sandstone of the Martinsburg Formation, by 
contrast, only range from 10 to 30 gallons per minute. Northwest of the 
Great Valley, the uppermost Paleozoic rocks in central to northeastern 
Pennsylvania are coal-bearing beds of Pennsylvanian age mostly associated 
with the anthracite coal fields where deeply infolded beds of coal were 
preserved from erosion. The processes of folding and deep burial drove off 
most of the volatile content of the bituminous coal in the more intensely 
folded areas and converted it to anthracite. This conversion did not take 
place everywhere, however. For example, in south-central Pennsylvania, 
Pennsylvanian rocks range from 1,000 to 1,500 feet thick in a synclinal 
mountain in parts of Huntingdon, Bedford, and Fulton Counties (fig. 75), 
but the coals they contain are closer in rank to bituminous than 
anthracite. Pennsylvanian rocks consist of sandstone, which is coarse or 
conglomeratic in some places; gray and black shale and claystone; thin 
beds of limestone; and coal. Sandstone is more abundant in the Pottsville 
Group than other geologic units, and yields of wells completed in the 
Pottsville commonly range from 50 to 100 gallons per minute.  
Mississippian rocks in Pennsylvania have a distribution pattern similar to 
that of Pennsylvanian rocks but have a somewhat wider extent. They consist 
primarily of shale, sandstone, and conglomerate; yields of wells completed 
in sandstones of the Mississippian parts of the Mauch Chunk and the Pocono 
Formations range from 20 to 90 gallons per minute. Devonian rocks are 
extensively exposed west of the Great Valley in southern Pennsylvania and 
north and east of the Susquehanna River. The ridges of the province are 
typically formed on the upturned edges of layers of hard Silurian 
sandstone and quartzite, but the Silurian section also includes shale and 
limestone. Yields from limestones of Silurian and Devonian age 
(Mifflintown Formation through Onondaga Group, fig. 80) commonly range 
from 20 to 120 gallons per minute to wells; local yields of as much as 
1,400 gallons per minute have been reported. Wells completed in sandstones 
of the Keefer Formation and Oriskany Group yield as much as 120 gallons 
per minute.  
The Valley and Ridge Province extends throughout most of the Maryland 
Panhandle, but the Great Valley part of the province is restricted to 
Washington County (fig. 75). The Great Valley in Maryland is floored with 
predominately carbonate-rock and shale formations of Cambrian and 
Ordovician age. The principal water-yielding units in the Great Valley are 
the Tomstown Formation through the Beekmantown Group (fig. 80); well 
yields commonly range from 25 to 400 gallons per minute. West of the Great 
Valley, sandstones of Ordovician to Devonian age are the principal 
aquifers but commonly yield less than 120 gallons per minute; locally, 
yields of as much as 100 gallons per minute are reported for wells in 
limestone of late Silurian and early Devonian age. 
 In West Virginia, the Great Valley part of the Valley and Ridge Province 
is only in Jefferson and Berkeley Counties (fig. 75) and is underlain 
mostly by carbonate rocks of Cambrian and Ordovician age (Tomstown 
Dolomite through Black River Limestone, fig. 80) that typically yield 
about 35 gallons per minute to wells. Locally, wells completed in these 
rocks yield as much as 600 gallons per minute, however, and some springs 
that issue from the rocks discharge from 1,000 to 5,000 gallons per 
minute. Fractured shale of the Martinsburg Formation in the Great Valley 
locally yields 20 gallons per minute to wells. Elsewhere in the province, 
yields of wells com-pleted in Silurian and lower Devonian limestones 
commonly only range from 10 to 20 gallons per minute; some springs that 
issue from these rocks discharge as much as 15,000 gallons per minute. 



Devonian and Mississippian sandstones commonly yield 15 gallons per minute 
or less to wells.  
The Valley and Ridge Province in western Virginia extends from Clark and 
Frederick Counties to the North Carolina State line (fig. 75). The Great 
Valley in Virginia is floored primarily by carbonate rocks and shale of 
Cambrian and Ordovician age, which commonly yield from 150 to 1,000 
gallons per minute to wells. Locally, wells completed in fractured shale 
of the Martinsburg Formation yield up to 155 gallons per minute. Limestone 
beds of late Silurian and early Devonian age west of the Great Valley 
typically yield only 20 gallons per minute or less to wells.  
 
GROUND-WATER FLOW 
Water in the Valley and Ridge aquifers moves mostly along fractures and 
bedding planes in all rock types, and in solution openings in the 
carbonate rocks. These types of openings are secondary porosity that 
formed after the rocks were deposited and lithified; almost all the 
original primary pore space between individual mineral grains or rock 
particles was filled with fine-grained material or mineral cement during 
the process of lithification of the rocks.  
Circulating, slightly acidic ground water that moves along fractures and 
bedding planes in the carbonate rocks has partly dissolved these rocks in 
places and has created a network of large, interconnected openings that 
yield substantial quantities of water to wells. The alternating sequences 
of upfolded and downwarped rocks in the Valley and Ridge Province, coupled 
with the stream network that has developed in the folded rocks, create a 
series of shallow, isolated, local ground-water flow systems. Most of the 
ground water under the ridges flows across the strike of the rocks, but in 
the valleys, it usually moves along the strike. The flow within these 
local ground-water systems is predominately within a few hundred feet of 
the land surface, but circulation in some of the systems is deep enough 
for the water to become geothermally heated. The regolith that covers the 
consolidated rocks in most places has some primary porosity. The local 
flow systems receive recharge mostly to the regolith on the tops or flanks 
of ridges. The water then moves into the underlying bedrock or flows 
within the regolith downgradient toward the intervening valleys and 
discharges to streams or springs. Although the hard sandstone, 
conglomerate, and quartzite that typically cap the ridges have low 
permeability, the steep gradient provided by the dip of the beds and the 
relief usually is sufficient to move ground water into the adjoining 
valleys (fig. 81). Thick wedges of colluvium that locally cover the lower 
flanks of the ridges can temporarily store large quantities of water that 
later move into bedrock aquifers in the valleys. Perched water tables can 
over-lie local clayey zones in the colluvium and commonly are expressed by 
permanent to intermittent ponds. The perched water can be as much as 400 
feet above the regional water table in the underlying consolidated rock. 
The carbonate rocks that are mostly in the valleys receive recharge from 
precipitation that falls directly on the valley floors (fig. 82), as well 
as from runoff from the adjacent ridges. Highly permeable solution zones 
that have developed by the enlargement of joints and other openings 
collect and channel the water. Sinkholes, which are closed depressions in 
the land surface that form where part of the roof of a solution cavity has 
collapsed, form a direct connection from the land  surface to a carbonate 
aquifer. Surface runoff can move directly into a sinkhole, as can ground 
water in the regolith that overlies the carbonate rocks. Recharge to the 
aquifer through sinkholes takes place very quickly, and any contaminants 
at or near the land surface can move directly into the aquifer. Surface 
water that is channeled into small streams in the valleys can leak 



downward through the streambed to recharge the aquifer in places where the 
water table of the aquifer is lower than the water level in the stream. 
The flow paths of ground water in the Valley and Ridge Province are 
generally short, except for those in carbonate-rock aquifers where 
networks of solution openings prevail. Water can flow through connected 
solution conduits, such as those mapped in figure 83, for distances that 
range from thousands of feet to several miles. As it moves downgradient 
from recharge areas, the water tends to be concentrated in ever-larger 
conduits until it typically discharges as flow from a large spring. The 
larger solution channels, including caves, generally form at or near the 
water table, but some dissolution takes place as deep as 100 feet below 
the top of the zone of saturation. The orientation of the solution 
openings is parallel to that of the joints and fractures in the carbonate 
rocks. Secondary openings, such as joints in noncarbonate rocks, also have 
preferred orientations. As a result, wells completed in fractures or 
solution openings and wells completed in the intervening bedrock can have 
dissimilar heads and specific capacities, and the pumping of one well will 
have little effect on water levels in the other.  
Although springs issue from some of the aquifers in all the physiographic 
provinces in Segment 11, large springs are most characteristic of the 
Valley and Ridge Province. Spring-flow is particularly large for springs 
that issue from the carbonate rocks. Three types of springs are common, 
and all result from ground-water movement driven by the force of gravity. 
Contact springs (fig. 84, center) form where water-saturated permeable 
material overlies less-permeable material. The water comes to the land 
surface at the contact of the two types of material, and the springs might 
issue where the contact intersects a sloping land surface. Contact springs 
are common in the Valley and Ridge Province but generally discharge only 
small volumes of water. Impermeable-rock springs (fig. 84, right) are fed 
by fractures, joints, or bedding planes in rocks that have low 
intergranular permeability. Small springs of this type that issue where a 
vertical joint intersects a bedding plane and that generally discharge 
only small volumes of water are typical of parts of the Appalachian 
Plateaus Province, but are also in the Valley and Ridge. Tubular springs 
(fig. 84, left) issue from solution channels in carbonate rocks. The 
largest magnitude springs are of this type because the catchment basins of 
networks of solution openings are likely to be more extensive than those 
of intersecting fractures, and the large solution openings in the 
carbonate rocks are able to transmit large quantities of water. For 
example, in Pennsylvania, 90 percent of the springs that discharge 100 
gallons per minute or more issue from Ordovician and Cambrian limestones 
and dolomites; most of those that discharge more than 2,000 gallons per 
minute issue from limestone.  
Water in the aquifers from which the springs issue can be either confined 
or unconfined. Springs that issue from aquifers that contain water under 
confined conditions are called artesian springs, whereas those that issue 
from unconfined aquifers are called gravity springs.  
Spring location is related to geologic structure and topography. In the 
Valley and Ridge Province, many springs are located on or near anticlinal 
axes and around the noses of plunging anticlines. Open tension fractures 
tend to be concentrated in these places, and in the case of plunging 
anticlines, water-yielding beds may drain in the direction of plunge. 
Large springs are common where water gaps have been cut through anticlinal 
ridges because water-yielding geologic formations are commonly exposed at 
the lowest altitudes in these gaps. The bases of sandstone ridges are, in 
general, the sites of major springs. The largest springs tend to be in 
valleys, and some form the headwaters of streams. 



Some of the springs in the Valley and Ridge Province discharge water that 
is distinctly warmer than the average air temperature. Most of the thermal 
springs in the Eastern United States are in the Valley and Ridge Province. 
The spring waters have become naturally heated by deep circulation of the 
water to levels where the rocks are substantially warmer than the average 
surface temperature of the Earth. This increase in temperature with depth 
is called the geothermal gradient. The normal geothermal gradient for the 
Eastern United States is sufficient to warm the circulating water 
appreciably. For water to reach the temperatures observed in thermal 
springs of Segment 11, circulation to minimum depths of from 800 to 5,200 
feet is required. Conditions for a thermal spring require that the flow of 
ground water be concentrated, channeled to depths sufficient to heat the 
water, and then channeled back to the land surface. Folding, faulting, and 
fracturing of confined aquifers provide the necessary paths and barriers 
to channel the flow of the water (fig. 85). Water enters fractured rocks 
at topographically high recharge areas, and the cold water moves deeply 
enough to become heated and subsequently rise. Thermal springs commonly 
issue in valleys that have developed on or near the crest of anticlines, 
but generally a variety of geologic structures combine to form the deep 
flow system that results in the thermal springs. 
Deeply circulating waters might have a long residence time in the aquifer, 
and as the water is heated, it can become exposed to emanations of gases 
and vapors from deeper in the Earth. This exposure and the heat of the 
water facilitates the dissolution of minerals from the surrounding rock by 
the ground water. Generally, the water in thermal springs that discharge 
from limestone is mineralized and commonly contains hydrogen sulfide. The 
water from thermal springs that discharge from the Oriskany Sandstone is 
reported to contain more dissolved minerals than water from cold springs 
that issue from the same formation. Waters from many thermal springs have 
been thought to have medicinal properties because of the mineralization. 
 
RELATION OF GEOLOGY AND WELL YIELD 
Several geologic factors influence well yields in the Valley and Ridge 
Province. Some geologic structural factors affect the yield of wells 
completed in carbonate and noncar-bonate aquifers. Wells located along 
fracture traces in any type of rock usually yield much more water than 
wells that do not penetrate fractures. Fold hinges represent areas where 
fractures are more abundant and rock cleavage can be well developed, which 
enhances secondary permeability. Also, the dip of strata in the area of a 
fold hinge tends to be less, a factor associated with higher well yields. 
Wells completed in beds that dip at angles of less than 15 degrees 
generally yield more water than those completed in beds that are inclined 
more steeply because more bedding-plane partings are penetrated by a well 
of a given depth in the nearly horizontal strata than one of the same 
depth in steeply dipping beds. Wells located on anticlines yield more 
water than those on synclines because the fractures on anticlines are 
tensional and, thus, more apt to be open than the compressional fractures 
on synclines. Thin-bedded rocks generally have more closely spaced 
fractures than thick-bedded rocks and, therefore, are likely to have 
higher fracture permeability and to yield more water.  
Topographic location affects well yield; wells in valley bottoms generally 
are more productive than those on ridges or uplands because fracture zones 
in noncarbonate rocks and solution channels in carbonate rocks tend to be 
concentrated in valleys. Regolith is generally thicker in valleys and, 
thus, stores more water for gradual release to the underlying bedrock 
aquifers. 



Noncarbonate rocks interbedded with carbonate rocks are typically more 
permeable than noncarbonate rocks with no intervening carbonate strata. In 
noncarbonate rocks, friable sandstone probably is potentially the most 
productive aquifer. Shale, massive mudstone, and claystone are the least 
productive rock types. 
Some factors influence well yields only in carbonate aquifers. Well yields 
are generally proportional to the thickness of the regolith that overlies 
a carbonate aquifer. The regolith acts as a sponge and stores water for 
gradual release to solution openings in the underlying carbonate rock. The 
continual release of this water contributes to the continued dissolution 
of the carbonate rock and expansion and enlargement of the solution 
openings. Well yield varies with carbonate rock type; the best- to worst-
yielding carbonate lithologies are, in order, sandy dolomite, coarse-
grained dolomite, limestone, and fine-grained dolomite.  
 
GROUND-WATER QUALITY 
The chemical quality of water in the aquifers of the Valley and Ridge 
Province is somewhat variable but is generally suitable for municipal 
supplies and other purposes. Most of the water in the upper parts of the 
aquifers is not greatly mineralized and is suitable for drinking and most 
other uses. However, the deep parts of the aquifers contain saline water 
in many places and brackish water has been reported locally from zones as 
shallow as 90 feet below the land surface in valleys near the West Branch 
of the Susquehanna River in Pennsylvania. The large dissolved-solids 
concentrations in the saline and brackish water might result from the 
dissolution of halite (rock salt) at greater depths by deeply-circulating 
water. Abandoned or improperly plugged boreholes drilled for oil and gas 
exploration provide paths for upward movement of mineralized water in some 
areas.  
The carbonate-rock aquifers consist mainly of calcium and magnesium 
carbonate, which are readily dissolved and thus affect the chemical 
composition of ground water. Waters from these aquifers have dissolved-
solids concentrations that average about 330 milligrams per liter and 
hardness that averages about 280 milligrams per liter, which is considered 
to be very hard. The median hydrogen ion concentration, which is measured 
in pH units, is 7.4 (slightly basic); dissolution of calcium and magnesium 
carbonate minerals raises the pH of the water and increases the hardness. 
The median iron concentration is 0.1 milligram per liter, which is 
considered to be low, but concentrations as large as 8 milligrams per 
liter have been reported. Water in the carbonate-rock aquifers is mostly a 
calcium plus magnesium bicarbonate type (fig. 86A). 
The undifferentiated sedimentary-rock aquifers consist principally of 
fractured sandstone but locally include fractured shale. The minerals that 
compose these rocks are chiefly silicates, which are much less soluble 
than those that compose the carbonate-rock aquifers. The water is mostly a 
calcium bicarbonate type (fig. 86B). Dissolved-solids concentrations are 
small and average only about 150 milligrams per liter. Hardness averages 
about 100 milligrams per liter, and the water is considered to be 
moderately hard. The median hydrogen ion concentration, which is measured 
in pH units, is 7.4. The median iron concentration is about 0.1 milligram 
per liter, but concentrations as large as 14 milligrams per liter have 
been reported. In some coal-mining areas, the ground water is mixed with 
acidic mine water, which can contain large concentrations of iron, 
manganese, sulfate, and dissolved solids. 
 
FRESH GROUND-WATER WITHDRAWALS 



Total freshwater withdrawals from consolidated-rock aquifers in the Valley 
and Ridge Province in Segment 11 were about 371 million gallons per day 
during 1985. With-drawals from carbonate-rock aquifers were estimated to 
be 249 million gallons per day (fig. 87). Slightly more than one-half of 
this water was used for domestic and commercial supplies. Withdrawals from 
undifferentiated sedimentary-rock aquifers, primarily sandstone aquifers, 
in the Valley and Ridge Province were estimated to be 122 million gallons 
per day. About two-thirds of this water was used for domestic and 
commercial supplies. 
  
Appalachian Plateaus aquifers 
 
INTRODUCTION 
The Appalachian Plateaus Physiographic Province in Segment 11 extends over 
most of West Virginia, more than one-half of Pennsylvania, and small parts 
of westernmost Virginia and Maryland (fig. 88). The province is bounded on 
the east and southeast by the Valley and Ridge Province and by a narrow 
strip of the Central Lowland Province in Erie County, Pa. The Appalachian 
Plateaus Province extends into Segments 6, 10, and 12 of this Atlas but is 
most extensive in Segment 11. In most places, the eastern boundary of the 
Appalachian Plateaus is marked by an escarpment called the Cumberland 
Escarpment in Virginia and the Allegheny Front in West Virginia, Maryland, 
and Pennsylvania. A northward-facing erosional escarpment forms the 
boundary between the Appalachian Plateaus and the Central Lowland 
Provinces. The altitude of the Appalachian Plateaus Province is higher 
than that of the Valley and Ridge Province, as well as the Central Lowland 
Province. 
Aquifers in consolidated sedimentary rocks in the Appalachian Plateaus 
Province are divided into the following categories‹Mississippian aquifers 
and Permian and Pennsylvanian aquifers (fig. 88). Most of the water-
yielding rocks are sandstones (fig. 89), but carbonate rocks of 
Mississippian age locally yield water in parts of Virginia and West 
Virginia. Coal beds and seams yield water because they commonly are 
fractured along joint systems (cleat) that store and transmit water. 
Devonian siltstone, shale, and thin-bedded sandstone in Pennsylvania, 
Maryland, and West Virginia locally yield sufficient water for domestic 
and commercial supplies, especially where the rocks are fractured, but are 
not considered to be principal aquifers in this report. Unconsolidated 
glacial and alluvial deposits, discussed in the Surficial aquifer system 
section of this chapter, are productive aquifers in large areas in 
Pennsylvania and smaller areas in West Virginia. 
The consolidated rocks of the Appalachian Plateaus Province are almost 
flat-lying to gently folded; the regional dip of the beds rarely exceeds 
25 feet per mile. Elongate, gentle folds form alternating anticlines and 
synclines in Pennsylvania and West Virginia. These gentle warps are 
surface expressions of small displacements along deep-seated faults in 
many cases. Deformation of strata in the Appalachian Plateaus is extremely 
subtle compared to the folding in the Valley and Ridge Province. The 
Central Lowland Province is similar to the Appalachian Plateaus in the 
nearly flat-lying attitude of its rock layers  and in the geologic 
formations present, but the formations of Pennsylvanian and Mississippian 
age have been eroded away in the Central Lowland. 
 
HYDROGEOLOGIC UNITS 
Consolidated sedimentary rocks that compose the Appalachian Plateaus 
aquifers in Segment 11 range in age from Devonian to Permian (fig. 89). 
Not all the geologic formations recognized in each of the States are shown 



in the figure. Some formations are thin or are of local extent; as a 
result, they are not important in the hydrogeologic framework and are 
omitted. Most of the productive aquifers consist of sandstone or 
conglomerate, but limestone formations locally yield significant volumes 
of water. The water-yielding character of the geologic units shown as 
aquifers in figure 89 varies because the units change in lithology and 
thickness from place to place.  
In southwestern Pennsylvania, the consolidated rocks nearest the surface 
are mostly Pennsylvanian in age. Pennsylvanian rocks are the principal 
coal-bearing formations and consist of cyclic sequences of sandstone, 
shale, conglomerate, clay, coal, and minor limestone. The sandstones are 
the most productive aquifers, although coal beds and limestones also yield 
water; the limestones, however, are thin compared to those of the Valley 
and Ridge Province. Rocks of Permian age cover most of Greene and 
Washington Counties in the southwestern corner of the State. Permian rocks 
are similar in lithology and water-yielding characteristics to the 
Pennsylvanian rocks, but were not deposited in cycles; they contain only 
thin coal beds and consist of more shale and less sandstone and 
conglomerate than the Pennsylvanian strata. Mississippian rocks consist 
mostly of shale, sandstone, and siltstone with minor conglomerate and 
limestone and are exposed north and east of the Pennsylvanian rocks where 
the beds of Pennsylvanian age have been removed by erosion. The principal 
water-yielding geologic units are sandstones of the Permian and 
Pennsylvanian Dunkard Group through the Mississippian and Devonian Pocono 
Formation (fig. 89). Reported typical yields of wells completed in all 
these units range from 30 to 300 gallons per minute, but some wells yield 
as much as 600 gallons per minute. Rocks of Devonian age are exposed north 
of the Mississippian strata in the Appalachian Plateaus Province and in 
the small part of the Central Lowlands Province in Segment 11. Devonian 
strata consist mostly of fine grained sandstone, siltstone, and shale, and 
are not considered to be  principal aquifers, although these beds locally 
yield as much as 200 gallons per minute where they are fractured. 
The Appalachian Plateaus Province in Maryland is only in Garrett County 
and the adjoining western one-third of Allegany County (fig. 88). Rocks of 
Pennsylvanian age cover most of the Plateaus area, but Mississippian and 
Devonian rocks are exposed along the crests of northeast-trending 
anticlines and in some of the deeper valleys. The Pennsylvanian and upper 
Mississippian geologic formations and their water-yielding characteristics 
are similar to those of Pennsylvania (fig. 89). Yields of wells completed 
in Pennsylvanian rocks range from 20 to 430 gallons per minute, but yields 
of wells completed in Mississippian strata only range from 20 to 180 
gallons per minute. Devonian rocks in Maryland locally yield only small 
quantities of water. 
The water-yielding geologic units of West Virginia are similar to those of 
Pennsylvania (fig. 89), except that the sandstones of the Mauch Chunk 
Group yield little water, and the Mississippian Greenbrier Limestone 
locally is a productive aquifer. The Greenbrier is exposed primarily in 
parts of Tucker, Randolph, Pocohontas, Greenbrier, and Monroe Counties in 
the southeastern part of the State. Yields of wells completed in Permian 
and Pennsylvanian sandstones range from 5 to 400 gallons per minute. 
Yields from the Greenbrier Limestone range from 5 to 100 gallons per 
minute to wells, but some springs that issue from the Greenbrier discharge 
1,000 gallons per minute or more. Yields of wells completed in sandstone 
of the Pocono Group range from 5 to 120 gallons per minute, but the water 
in the deeper parts of the Pocono is highly mineralized.  
The Appalachian Plateaus Province in Virginia covers Buchanan and 
Dickenson Counties and parts of four adjoining counties in the 



southwestern corner of the State. The principal water-yielding geologic 
units are sandstones of the Harlan, the Wise, and the Lee Formations of 
Pennsylvanian age and the Mississippian Greenbrier Limestone (fig. 89). 
Water from these aquifers is used mainly for domestic supply because well 
yields are generally less than 12 gallons per minute from the 
Pennsylvanian aquifers and less than 50 gallons per minute from the 
Greenbrier Limestone. Many of the sandstone beds in the Pennsylvanian 
rocks are tightly cemented and are less permeable than the coal beds, 
which tend to be highly fractured and thus yield water. Some deep coal 
mines in this area are reported to be dry, which suggests that water-
bearing fractures in all the rocks extend only a few hundred feet below 
land surface.  
 
GROUND-WATER FLOW 
Bedrock aquifers in the unglaciated part of the Appalachian Plateaus 
Province accept less recharge than those in the Valley and Ridge Province. 
This is because the unglaciated part of the Appalachian Plateaus is highly 
dissected, much of the area is sloping, and the slopes are covered with 
only thin accumulations of regolith. Accordingly, most of the 
precipitation that falls on the area runs rapidly off the slopes. However, 
a small part of the precipitation infiltrates the Earth¹s surface and 
moves downward through the unsaturated zone to infiltrate weathered 
bedrock and shallow fractures in unweathered bedrock. The general movement 
of the water is from areas of high head, usually at high altitude, toward 
areas of low head, usually in lowlying areas. The water generally moves 
vertically downward in areas of recharge, then horizontally in the 
aquifers, and finally upward in discharge areas as it follows paths of 
least resistance. The movement of the water is steplike because it moves 
vertically through fractures, then horizontally through sandstone or coal 
beds, and vertically again when it encounters other fractures. The water 
will follow permeable beds or a zone of fractures laterally for 
considerable distances.  Saline water or brine is near the surface in much 
of the area because circulation of fresh ground water generally extends no 
more than a few hundred feet below the land surface. Most of the ground 
water moves through local or intermediate-scale flow systems; no regional 
flow occurs.  
Circulation of ground water in the more dissected parts of the Appalachian 
Plateaus can be envisioned as the drainage of ³hydrologic islands² into 
bounding valleys underlain by older rocks; these ³islands² consist of 
younger rocks at higher altitudes. The edges of two such ³islands² with an 
intervening valley are shown in figure 90. Water moves down tributary 
valleys toward major rivers, partly as surface water through gaining 
streams and partly as ground water in alluvial or bedrock aquifers. Saline 
water or brine at shallow depths is virtually stagnant.  
Springs commonly mark the intersection of the water table with a valley 
wall (fig. 90). Low-permeability rocks, such as shale or siltstone, or 
ironstone layers, retard the vertical movement of water. The water moves 
laterally in permeable strata atop the low-permeability rocks until it 
discharges as springflow. Most of the water that discharges from springs 
and much that discharges to surface streams is in the aquifers under 
unconfined conditions. 
Water that leaks downward across shale or other low-permeability confining 
units is present under confined conditions. Water in wells that penetrate 
an artesian aquifer rises above the top of the aquifer and can flow at the 
land surface. Confined conditions frequently occur in the troughs of the 
gently warped synclines that characterize parts of the Appalachian 
Plateaus (fig. 91). The figure shows an aquifer that is overlain and 



underlain by less-permeable material with recharge areas at a higher 
altitude than the central, down-folded part of the aquifer; thus, the 
water is under pressure. The potentiometric surface, which represents this 
pressure, is defined as the height to which water will rise in tightly 
cased wells that penetrate the aquifer. The potentiometric surface is 
drawn down around a flowing well or a well that is being pumped because of 
the release of part of the pressure. 
Fresh ground water generally circulates only to shallow depths in the 
Appalachian Plateaus Province. In much of the area, saline water or brine 
is not far below the land surface with only a thin transition zone between 
the freshwater and saltwater. In the Pittsburgh, Pa., area, wells drilled 
deeper than 100 feet below the level of the nearest major stream might 
yield saline water. The discovery of saltwater springs in the 18th century 
led to a flourishing salt industry in West Virginia. The origin of the 
brine that feeds the springs is uncertain, but one possible explanation is 
that salt has been leached from deposits of rock salt and other 
evaporites. Such deposits are in the Upper Silurian Salina Group, which 
underlies much of western Pennsylvania, and in the Wills Creek Shale of 
Maryland, West Virginia, and Virginia. The brine might move upward along 
deep-seated fractures.  
The presence of brine in the Appalachian Plateaus Province compared to its 
near-absence in the Valley and Ridge Province also might be attributed to 
the following factors that determine the relative effectiveness of 
flushing of the brine by freshwater: 
€ In the Appalachian Plateaus, extensive, almost flat-lying confining 
units of shale, siltstone, clay, and dense limestone effectively impede 
the vertical movement of water. This is especially true of the 
Pennsylvanian rocks, which cover a large part of the area.  
€ The aquifers and confining units are not as intensely fractured in 
the Appalachian Plateaus as in the Valley and Ridge. The fractures also 
decrease in number with depth, and the circulation of water likewise 
decreases with depth. 
€ Most of the Appalachian Plateaus lacks the thick, solution-riddled 
carbonate-rock aquifers of the Valley and Ridge; such aquifers are 
conduits for the vigorous circulation  
of water. 
The rocks of the Appalachian Plateaus are only mildly deformed compared to 
those of the Valley and Ridge. The lower part of the geologic section is, 
therefore, not brought near the land surface by thrust faults or 
overturned folds and is unable to receive freshwater as recharge or to 
readily discharge entrapped fluids, such as brine. 
In the Central Lowland Province, very saline water is at shallow depths in 
the consolidated rocks below the glacial drift. The bedrock is generally 
low-permeability Devonian shale and is an extension of deeply buried 
formations that contain saline water in the Appalachian Plateaus Province. 
The younger, more permeable bedrock formations that contain most of the 
freshwater circulation system in the Appalachian Plateaus Province have 
been eroded away in the Central Lowland Province. 
 
FACTORS THAT AFFECT GROUND-WATER FLOW 
Underground mining of coal disturbs the natural ground-water flow system 
when the mines are active because artificial drains are constructed to 
dispose of unwanted water and mining activities can create new fractures 
and thus increase permeability. The regional water table can be lowered 
when the drains are effective, and ground-water flow directions can be 
changed in some cases until flow moves across former ground-water divides 
into adjoining basins. Ground water tends to flow toward mines, which are 



usually dewatered by pumping. Adverse effects of mine drainage on well 
yields are greatest where the mines are not much deeper than the bottoms 
of the wells and where vertical fractures connect the aquifers and the 
mines. Abandoned mines can collapse, which causes fracturing of the rocks 
that overlie the mine and might be accompanied by an appreciable 
depression on the land surface. These conditions are likely to enhance 
recharge to the ground-water system and to reduce surface runoff and 
evapotranspiration.  
Uncased boreholes that penetrate several aquifers, which might have 
different heads, provide artificial interconnections, or ³short circuits,² 
between the aquifers. The water that enters the borehole from aquifers 
with higher heads moves up the borehole and then laterally into aquifers 
with lower heads so that the composite head in the well is different than 
that in each of the aquifers. Flow within the borehole will continue, even 
when the well is not being pumped, until the head in the two aquifers 
becomes equal. The freshwater flow system of an area can be significantly 
altered where numerous uncased wells exist and may result in a change in 
the potentiometric surface.  
Although bedrock formations in the Appalachian Plateaus Province can be 
traced over many miles, the distribution of lo-cal aquifers within these 
formations depends, in most cases, on the distribution of fracture 
permeability. Erosion is one factor that controls the distribution of 
fractures. Local aquifers, in some cases, are in valleys (fig. 92). Near-
vertical tensile fractures and horizontal fractures are associated with 
slumping that takes place along valley walls, and recharge tends to be 
concentrated by the fractures. Under the valley floors, the most 
significant fractures are parallel to bedding, or nearly horizontal. 
Relief of compressional stress results when the weight of the rock that 
overlies a valley is reduced, because part of the rock is removed by 
erosion. This causes the remaining rock to separate along bedding planes 
and also results in the formation of vertical fractures.  Fractures that 
underlie the valley are interconnected with those along the valley walls, 
and the interconnected fracture set enhances the permeability of the rock. 
Away from the valley walls, fractures are scarce and less likely to be 
interconnected; accordingly, wells in these areas will tend to have lower 
yields than those in the valleys. Furthermore, water in the shallow 
fractures on hilltops tends to drain in dry seasons, and yields of some 
wells might accordingly decline. In general, well yields are directly 
proportional to the number of interconnected fractures.  
 
GROUND-WATER QUALITY 
The chemical quality of water in the freshwater parts of the bedrock 
aquifers of the Appalachian Plateaus Province is somewhat variable but 
generally is satisfactory for municipal supplies and other purposes. Most 
of the water in the upper parts of the aquifers is not greatly mineralized 
and is suitable, or can be treated and made suitable, for most uses. 
Saline water commonly is in the aquifers at depths of only a few hundred 
feet below the land surface.  
The undifferentiated sedimentary-rock aquifers consist principally of 
sandstone and fractured shale and coal. Most of the minerals that compose 
these aquifers do not readily dissolve, and the water is a calcium sodium 
bicarbonate type (fig. 93A). Dissolved-solids concentrations are small and 
aver-age only about 230 milligrams per liter. Hardness averages about 95 
milligrams per liter, which is considered to be moder-ately hard. Water 
from predominately shale aquifers in Pennsylvania is reported to be hard, 
whereas that from predominately sandstone aquifers is reported to be soft. 
The median hydrogen ion concentration, which is measured in pH units, is 



7.3. The median iron concentration is about 0.1 milligram per liter, but 
concentrations as large as 38 milligrams per liter have been reported. 
Carbonate-rock aquifers consist mostly of calcium and magnesium carbonate 
minerals, which are readily soluble and affect the chemical composition of 
the ground water. Limited data show that dissolved-solids concentrations 
in water from carbonate-rock aquifers in the Appalachian Plateaus Province 
average about 180 milligrams per liter, and hardness averages about 170 
milligrams per liter, which is considered to be hard. The median hydrogen 
ion concentration, which is measured in pH units, is 7.5 (slightly basic). 
The median iron concentration is near zero. Water in these aquifers is 
mostly a calcium bicarbonate type (fig. 93B). 
Contamination of ground water by the improper construction or plugging of 
oil and gas wells is a common problem in the Appalachian Plateaus 
Province. The area is the cradle of the oil industry in the United States; 
drilling for oil began in the 1860¹s, and drilling for brine began even 
earlier. Natural brines are associated with accumulations of oil and gas 
and are at shallow depths in many places. Wells that penetrate aquifers 
that contain brine, if not properly cased and cemented, can provide 
conduits for the brine to enter shallower freshwater aquifers. It was once 
a common practice for brine produced with oil and gas to be discharged 
into open pits from which it seeped downward to contaminate fresh ground-
water bodies. Such practices are generally prohibited now, but effects of 
the past remain. 
In coal-mining areas, which in the Appalachian Plateaus Province are 
generally within the limits of Pennsylvanian rocks (fig. 88), ground water 
commonly includes water that has been in contact with mine workings or 
that has infiltrated and leached mine spoil piles (fig. 94). Water 
affected by coal-mining operations is usually acidic. Sulfur-bearing 
minerals, such as pyrite, that are present in the coal are exposed to air 
in mines and spoil piles, and the oxidized sulfur combines with water to 
form sulfuric acid. The acid water commonly contains large concentrations 
of iron, manganese, sulfate, and dissolved solids and is highly colored 
(fig. 95). An exception is in the southern coal fields of West Virginia 
where the coal is low in sulfur, mine drainage tends to be alkaline, and 
water from working or abandoned mines is commonly used for public supply.   
 
FRESH GROUND-WATER WITHDRAWALS  
Total freshwater withdrawals from consolidated sedimentary-rock aquifers 
in the Appalachian Plateaus and the Central Lowland Provinces were 
estimated to be 282 million gallons per day during 1985. About 47 percent 
of this amount, or about 133 million gallons per day, was withdrawn for 
domestic and commercial supplies (fig. 96). About 116 million gallons per 
day, or about 41 percent of the total withdrawals, was pumped for 
industrial, mining, and thermoelectric power purposes; most of this water 
was used in coal mining operations. 
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1.0  Introduction _____________________________________________

This document presents the report for project activities at the 99th RSC facility located at 1001

Highway 315 South, Wilkes-Barre, Pennsylvania (Figure 1-1).  The project activities were based

on the Scope of Work (SOW) provided by the U.S. Army Corps of Engineers (USACE)

Louisville District (CELRL) and a site inspection conducted on April 17, 2002.

1.1 Property/Project Identifiers

 Facility ID Number:  PA099
 State: Pennsylvania
 Facility Name: Wilkes-Barre U.S. Army Reserve Center
 City: Wilkes-Barre.

1.2 Site Description

1.2.1 Inspection Information

Ms. Ginger Darnell of IT Corporation inspected the range on April 17, 2002.  A follow-up

inspection (to collect wipe samples) was conducted by Mr. Frank Kelly of IT Corporation on

August 16, 2002.  The former range was located on the second floor of the facility.  The range

had been previously cleaned and all range components – including the firing line, shooter

partitions, target retrieval system, bullet trap, and deflector plates – had been removed.  No sand

or lead shot was observed during the inspection.  The former range was now used for storage and

being converted into office space.

The concrete block walls were painted and the sound deadening material in the firing line area

had been covered with drywall and painted.  The ceiling was covered with a new, acoustical tile

drop ceiling.  The range floor was constructed of concrete and had been clean and sealed.  The

floor in the bullet trap area was plywood, possibly covering a former sand trap.  Windows were

installed along the outside wall and at least one partition wall was constructed to divide the

range.  Desks, tables, chairs, office equipment, shelves, filing cabinets, and wall lockers, now

occupied the former range.  A closet was located through a doorway behind the former firing

line.  Two rows of fluorescent lights also ran along the entire length of the range.
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1.2.2 Range Characteristics

1.2.2.1 Number of Firing Points

Unknown – the firing line and target retrieval systems had been removed.  Based on the width of

the room, it was assumed to have been a 5-point range.

1.2.2.2 Bullet Trap Characteristics

Unknown – the bullet trap had been removed.  Based on the plywood floor construction, it was

assumed to have been a former sand trap with a false floor.

1.2.2.3 Range Summary

The range, which was located on the second floor, was constructed of the following:

 Floor – concrete, clean and sealed, with a painted plywood floor in the former bullet trap
area

 Walls – painted drywall covering soundboard (firing line area); painted wooden planks
covering top portion of the front wall (bullet trap area), and painted concrete block
throughout the remainder of range

 Ceiling – acoustical tile drop ceiling.

Other features included desks, tables, chairs, office equipment, shelves, filing cabinets, and wall

lockers.  A drywall partition was being constructed to divide the former range and convert the

space into offices.

1.2.2.4 Suspect Asbestos Containing Materials (ACM) Inventory

No suspect ACM was known to be present.

1.2.2.5 Air Handling Systems Description

The inlet vent was either removed or covered by the new drywall and could not be located.  The

exhaust vent was also not identified; however, there was a section of horizontal wooden planks,

spanning the top front wall of the former bullet trap that possibly covered the exhaust vent.
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1.3 Scope of Work

The SOW consisted of the following:

 Collecting wipe samples
 Cleaning/removing stored items, if necessary
 Cleaning the range, if necessary
 Cleaning and removing the air handling system, if necessary
 Collecting clearance samples, if necessary
 Scabbling and sealing the floor, if necessary, based on clearance data.

As stated in Section 1.2.1, the range had previously been cleaned and converted to storage and

office space.  Therefore, wipe samples were first collected to evaluate if the range met the project

clearance requirements, per the request of the 99th RSC.   If the range met the project clearance

requirements, a clean-up action would not be necessary.

The U.S. Army Reserve Command (USARC) recognized safety and health hazards from lead-

dust in indoor rifle ranges; however, regulations supporting cleanup remedies dealt primarily

with non-industrial standards.  After reviewing information relative to cleaning methods and

clearance sampling, the value of 200 µg/sf was derived as a value that would release the indoor

ranges as a room that could be reoccupied as a non-lead work area.  This value has also been

selected by other federal agencies as acceptable.
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2.0  Project Team ____________________________________________

The project team involved with the cleanup activities included the following organizations and

their representatives:

 Project Initiator – USARC
Ken Coulter – Facility Support Branch, U.S. Army Reserve Engineer

 Client – 99th RSC

 Construction Manager – USACE, Louisville District
Project Manager – Mark Ringenberg
Contracting Officer’s Representative – David Dierken

 Contractor – IT Corporation
Project Manager – Bill Scoville
Site Supervisor – Frank Kelly
Site Safety Officer/Construction Quality Control Engineer – Frank Kelly

 Subcontractors
Range Clearance Inspection and Sampling – IT Corporation, Knoxville, Tennessee
Clearance Wipe Sample Analysis – EnviroData Group, Lexington, Kentucky.
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3.0  Project Activities _________________________________________

This section details the project activities performed at the 99th RSC facility located at 1001

Highway 315 South, Wilkes-Barre, Pennsylvania.  Photographs of the former range area are

included in Appendix A.

Because the range had previously been cleaned and converted to storage and office space, the

project activities consisted of collecting clearance samples from horizontal surfaces to determine

total lead content in the settled dust.  Clearance dust sampling consisted of collecting single-

surface dust wipe samples and analyzing them for lead content to determine whether lead

concentrations exceeded the clearance criteria of 200 µg/sf.  A total of 25 dust wipe samples

were collected by Mr. Frank Kelly, IT Corporation, on August 16, 2002, from the following

locations shown on Figure 3-1:

 Twenty-three dust wipe samples from:
- Front wall, left, top (001DT)
- Front wall, middle, middle (002DT)
- Front wall, right, bottom (003DT)
- Right wall, left, top (004DT)
- Right wall, middle, middle (005DT)
- Right wall, right, bottom (006DT)
- Back wall, left, top (007DT)
- Back wall, middle, middle (008DT)
- Back wall, right, bottom (009DT)
- Left wall, left, top (010DT)
- Left wall, middle, middle (011DT)
- Left wall, right, bottom (012DT)
- Floor – firing line, left (013DT)
- Floor – firing line, right (014DT)
- Floor – mid-range, middle (015DT)
- Floor – bullet catch, left (016DT)
- Floor – bullet catch, right (017DT)
- Floor – bullet trap, middle (018DT)
- Ceiling – bullet catch, middle (019DT)
- Ceiling – mid-range, middle (020DT)
- Ceiling – firing line, middle (021DT)
- Floor – outside range door (022DT)
- Floor – outside range door (023DT)

 One blank sample (024DT)
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 One spike sample (025DT).

Sampling procedures were conducted in accordance with procedures outlined in the project Work

Plan.  Specifically, lead-in-dust wipe samples were secured over a 1-sf area following an “S”

pattern from side-to-side, folded in half, and wiped over the same area at a 90° angle to the first

“S” pattern (top-to-bottom).  Latex gloves were changed between sampling episodes.  Samples

were then returned to the vials, sealed, and labeled for transport to the laboratory.   All lead-in-

dust wipe samples were acid digested and analyzed by EnviroData Group, Lexington, Kentucky,

in accordance with U.S. Environmental Protection Agency (USEPA) Methods SW-846 3050B

and 6010B.

The field blank was prepared by removing and replacing the cap of the vial in the sampling area.

The spike sample was prepared in the laboratory by treating sampling media with a known

quantity of lead dust.

Results of the wipe sample analyses are summarized in Table 3-1 and are detailed in the

laboratory analytical report provided in Appendix B.  The analytical results in Table 3-1 may be

summarized as follows:

 All samples were less than the clearance criterion of 200 µg/sf.
 The highest concentration (016DT, floor – bullet catch, left) was 10 µg/sf.

Thus, based on these results, the clearance criterion of 200 µg/sf has been attained.

Via a letter dated December 27, 2002, the facility was notified that the clearance levels were

attained and that the range could be reoccupied.  A copy of the clearance certification letter is

provided in Appendix C.
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4.0  Conclusions _____________________________________________

All of the range structures associated with the indoor range at the Wilkes-Barre U.S. Army

Reserve Center, Wilkes-Barre, Pennsylvania, were previously removed.  The range had been

cleaned, painted, and converted into storage and office space.  Clearance wipe samples collected

by IT Corporation document that residual lead levels in the range concrete are below the

clearance level of 200 µg/sf.  Based on a review of the clearance wipe sample data, IT concludes

that no further range cleanup is necessary for the Wilkes-Barre U.S. Army Reserve Center and

the range is approved for reoccupancy.  Range clearance procedures consisted of the following:

 Clearance sampling consisting of collecting wipe samples from floor, wall, and ceiling
surfaces and analyzing the samples for lead.

Although the range appears to have been extensively cleaned by others previously, small amounts

of lead dust may be present in the range.  The Occupational Safety and Health Administration

(OSHA) Construction Industry Standard for Lead (29 CFR 1926.62) should be reviewed before

any remodeling activities that may cause a release of dust on wall and floor surfaces are

undertaken.  The OSHA standard requires certain controls to reduce or maintain worker

exposures less than the Permissible Exposure Limit (PEL) of 50 µg/m3 of lead.  The employer

must protect the worker from lead.
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Table 3-1

Lead Wipe Clearance Sample Results (µµµµg/sf)1

Wilkes-Barre U.S. Army Reserve Center, PA099
Wilkes-Barre, PA

Site/Date Code
Sampler
Location Sample ID Result2 Comments

Front wall, left, top 001DT 1.97
Front wall, middle, middle 002DT 2.91
Front wall, right, bottom 003DT 1.36
Right wall, left, top 004DT <2.5
Right wall, middle, middle 005DT <2.5
Right wall, right, bottom 006DT 0.845
Back wall, left, top 007DT <2.5
Back wall, middle, middle 008DT <2.5
Back wall, right, bottom 009DT 3.21
Left wall, left, top 010DT <2.5
Left wall, middle, middle 011DT <2.5
Left wall, right, bottom 012DT 1.12
Floor - firing line, left 013DT 2.26
Floor - firing line, right 014DT 3.43
Floor - mid-range, middle 015DT 7.12
Floor - bullet catch, left 016DT 10
Floor - bullet catch, right 017DT 4.22
Floor - bullet trap, middle 018DT 6.23
Ceiling - bullet catch, middle 019DT <2.5
Ceiling - mid-range, middle 020DT <2.5
Ceiling - firing line, middle 021DT <2.5
Floor - outside range door 022DT 1.49
Floor - outside range door 023DT 2.81
Blank 024DT <2.5
Spike 025DT 159 199 µg spike

99PASCR02AUG16
IT CORPORATION

(1) = Results expressed in micrograms per square 
       foot (µg/sf) of surface area, except Field 
       Blank and Spike Sample, which are µg/wipe.

(2) = Results (other than blanks or spikes) in bold 
       type are below the clearance level of 200 µg/sf .
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Samples 024 and 025 were a
blank and a spike, respectively.
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APPENDIX A
Photographs



Wilkes-Barre (PA099)  Photo No. 1 – Overview
of former range, cleaned, painted, and used for
storage.  View looking towards the firing line.



Wilkes-Barre (PA099)  Photo No. 2 – Closer
view looking towards the firing line.  Preparing
to install walls and convert space to offices.



Wilkes-Barre (PA099)  Photo No. 3 – Overview
of former range.  View looking towards the
bullet trap.



Wilkes-Barre (PA099)  Photo No. 4 – Closer view
of the bullet trap area.  Note the new windows,
drop ceiling, painted walls, and clean floor.
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APPENDIX B
Clearance Samples Sampling Forms and Analytical Results,

IT Corporation and EnviroData Group,
August 2002



























N:\3\SCOVILLE\GUNRANGE\DO5\Reports\99th\Wilkes-Barre, PA\PA099-text.doc

APPENDIX C
Clearance Certification Letter
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18. Real Property Action Plan 
18.1 Purpose. 
 The Real Property Action Plan is used to define XXXXX actions relative to the BRAC 
recommendation to Close the Serrenti Memorial United States Army Reserve Center in 
Scranton, PA, the Serrenti Memorial United States Army Reserve Organizational Maintenance 
Shop in Scranton, PA, the United States Army Reserve Center in Wilkes-Barre, PA, the United 
States Army Reserve Organizational Maintenance Shop in Wilkes-Barre, PA, and relocate units 
to a new Armed Forces Reserve Center with an organizational maintenance facility in Scranton, 
PA, if the Army is able to acquire suitable land for the construction of the facilities. 

18.2 Assumptions.  
 
The below assumptions were used in creating this action plan.  Conditions that change 
the assumptions will directly impact the plan. 
 

• The United States Congress will not disapprove the Commission’s 
recommendation forwarded by the President. 

• Full funding will be made available. 
• The U.S. Army Corps of Engineers (USACE) will meet required beneficial 

occupancy dates; otherwise, timelines will change and onetime cost and 
recurring savings will shift. 

• NEPA requirements will be completed in a timely manner to support the 
proposed action and there will be no legal challenges. 

• Command and control relationships may change throughout the process. 
• Units will move only once; directly from old facility to new facility. 
• Adjustments to milestones may be required based on the ability to meet the 

execution timeline.   
 

18.3 General. 
              Land and Land Use:  

a. The Serrenti facility is located on 4.55 acres of land 
located at 1801 Pine Street, Scranton, Pa. Acreage was 
purchased in 1950.  The facility is located in a 
residential area. 

b. The Wilkes-Barre facility PA is located on 4.0 acres of land 
located at 1001 Highway 315 South, Wilkes-Barre, Pa 
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18701-6926.  The facility is located in a commercial area in 
northeast Pennsylvania adjacent to Interstate 81.  Acreage 
was purchased in 1955. 

 

18.3.1 Land and Anomalies. 

18.3.2 Facilities. 

a. The Serrenti facility consists of a main two story training 
building, an OMS building and an unheated storage building.   
The two main buildings, originally constructed in 1951, are 
constructed of concrete block and brick veneer.  The general 
condition of the facility is Good. 

                             IFS Data 
                  1.) Training Bldg           20,206 GSF 
                  2.) OMS Bldg                  6,656 GSF 
                  3.) Unheated Storage            85 GSF 
                  4.) MEP Parking              4,972 SY 
                  5.) Access Roads                129 SY 
                  6.) Sidewalks                      152 SY 
                  7.) Fence                             400 LF 
 
b   The Wilkes-Barre facility consists of a two story concrete-

block constructed building with a stucco finish and OMS 
building built in 1955. The buildings are fully utilized by the 
Army Reserves. The surrounding area is commercially 
developed. Overall condition of the facility complex is very 
good. 

                          IFS Data: 
  1.) Training bldg    21503 sq ft 
  2.) OMS       3905 sq ft 
  3.) POV Pavement     1950 sq yd 
  4.) MEP Pavement     1675 sq yd 
  5.) Sidewalk        281 sq yd 
  6.) Fence Line          418 ln ft 
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18.3.3 Outgrants and Tenants. 

a. Current tenants of the Serrenti facility: 
365 EN BN (CBT HVY) C CO 
317 MD CO DENTAL SVC 
 

      OutGrant DA18620ENG1433, Construction, Operation, and 
Maintenance of a 6"  Sanitary Sewer Line. 

 
b. Current tenants of theWilkes-Barre facility: 
      828th QM CO 
      3/80th BN (SC) 3RD BDE 
      220th MP DET (CID) 
 
     Outgrant DACA-31-5-93-079, 1.40 AC, PA Department of 

Highways Right of  Way, End Date 18-DEC-2039. 
 
 
 

 

18.3.4 Off-post Leases.  N/A 

18.3.5 Infrastructure (Linear Assets) 

 
a.   The Serrenti facility is serviced by local electric and gas 

companies.  Water distribution, sanitary sewer and storm 
sewer are also maintained thru local utility companies. 
(Reportable USAR Assets)Electric Power Distribution 292 
LF 

1) Gas Pipeline      0 
2) Sanitary Sewer  529 LF 
3) Water Distribution  50 LF 
4) Storm Sewer   654 LF 
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b.  The Wilkes-Barre facility is serviced by local electric and 

gas companies. Water distribution, sanitary sewer and storm 
sewer are also maintained thru local utility companies. 
(Reportable USAR Assets) 

5) Electric Power Distribution 563 LF 
6) Gas Pipeline                0 
7) Sanitary Sewer                 2,550 LF 
8) Water Distribution           601 LF 
9) Storm Sewer                0 
 

 

18.3.6 Privatization Initiatives (Planned, In-progress, Complete).  

None. 

18.3.7 Enclaves. None. 

18.4    Caretaker Operations. 

a. USAR will perform caretaker operations of this   
facility until final disposal. PA ARNG will follow 
direction of the Governor of the Commonwealth of 
Pennsylvania. 

  

18.5    Map and Drawing Inventory. Yes. 

18.6    Points of Contact. 
Table 18-1 is a list of the POCs and collaborators for the preparation of this Action Plan. 
 POC Name POC Phone POC Email 
ACSIM Real Property  Audrey Ormerod 703-601-2520 Audrey.C.Ormerod@us.army.mil 
US Army Corps of 
Engineers HQ 
(HQUSACE) Jeanne Herman 202-761-1082 

Jeanne.f.herman@hq02.usace.ar
my.mil 

Current Real Property 
Accountability Officer Ken Dunham 412 604-8163 kenneth.dunham@usar.army.mi 
Supporting US Army 
Corps of Engineers RE Robert Webb (410) 952-3666 

bob.webb@nab02.usace.army.mi
l 
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 POC Name POC Phone POC Email 
District 
99th RRC Ken Dunham 412 604-8163 kenneth.dunham@usar.army.mil 
    
    
    
    

Table 18-1 Real Property Action Plan POC List 

18.7 Completed Forms / Attachments 
Table 18-2 is a list of the completed forms and attachments with accompany this Action 
Plan. 
 

Form / Attachment File Name 
Land Report TBP 
List of Outgrants Report TBP 
Facilities Report TBP 
Infrastructure Report TBP 
Privatization Report TBP 
Maps, Drawings, Photos Inventory Report TBP 
Maps, Drawings, Photos TBP 
Disposal Report TBP 
  
  

Table 18-2 Real Property Action Plan Forms / Attachments 
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Nationwide Customer Service

Telephone:
Fax:
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EDR City Directory Abstract

Environmental Data Resources, Inc.’s (EDR) City Directory Abstract is a screening report designed to assist 
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s 
City Directory Abstract includes a search and abstract of available city directory data. For each address, the 
directory lists the name of the corresponding occupant at five year intervals.

Thank you for your business. 
Please contact EDR at  1-800-352-0050 

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data 

Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not
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ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING 

WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE 

USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF 

ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OR DAMAGE, INCLUDING, WITHOUT 

LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF 

ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. 

Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report 

are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing any facts 

regarding, or prediction orforecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed 

by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the information 

provided in this Report is not to be construed as legal advice.

Copyright 2006 by Environmental Data Resources, Inc.  All rights reserved.  Reproduction in any media or format, in w hole or in part,  
of any report or map of Environmental Data Resources, Inc. or its aff iliates is prohibited w ithout prior w ritten permission.   

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its aff iliates. All  
other trademarks used herein are the property of their respective ow ners.



SUMMARY

. City Directories:

Business directories including city, cross reference and telephone directories were reviewed, if available, at 
approximately five year intervals for the years spanning 1961 through 2002.  (These years are not necessarily  
inclusive.)   A summary of the information obtained is provided in the text of this report.





July 24, 2006Date EDR Searched Historical Sources:  

Target Property:

1001 HIGHWAY 315 S
WILKES BARRE, PA   18702

Year Uses Source

1961 Street Not Listed in Research Source Polk's City Directory

1966 Street Not Listed in Research Source Polk's City Directory

1970 Street Not Listed in Research Source Polk's City Directory

1975 Street Not Listed in Research Source Polk's City Directory

1980 Street Not Listed in Research Source Polk's City Directory

1985 Street Not Listed in Research Source Polk's City Directory

1990 Address Not Listed in Research Source City's City Directory

1995 Address Not Listed in Research Source City's City Directory

1999 Address Not Listed in Research Source City's City Directory

2002 Address Not Listed in Research Source City's City Directory

Adjoining Properties

SURROUNDING
Multiple Addresses                      
WILKES BARRE, PA 18702     

UsesYear Source

1961 Street Not Listed in Research Source Polk's City Directory

1966 Street Not Listed in Research Source Polk's City Directory

1970 Street Not Listed in Research Source Polk's City Directory

1975 Street Not Listed in Research Source Polk's City Directory

1980 Street Not Listed in Research Source Polk's City Directory

1985 Street Not Listed in Research Source Polk's City Directory

1714247   - 246

2



Year Uses Source

1990 Address Not Listed in Research Source City's City Directory

1995 Address Not Listed in Research Source City's City Directory

1999 Address Not Listed in Research Source City's City Directory

2002 Address Not Listed in Research Source City's City Directory

1714247   - 246

3
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Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet: www.edrnet.com

FORM-STD-BAS

The EDR Radius Map
with GeoCheck®
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2006 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-05) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

1001 HIGHWAY 315 S
WILKES BARRE, PA 18702

COORDINATES

41.251502 - 41˚ 15’ 5.4’’Latitude (North): 
75.829691 - 75˚ 49’ 46.9’’Longitude (West): 
Zone 18Universal Tranverse Mercator: 
430485.4UTM X (Meters): 
4566796.5UTM Y (Meters): 
815 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

41075-C7 PITTSTON, PATarget Property Map:
1999Most Recent Revision:

41075-B7 WILKES-BARRE EAST, PASouth Map:
1999Most Recent Revision:

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

FEDERAL RECORDS

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
Delisted NPL National Priority List Deletions
NPL RECOVERY Federal Superfund Liens
CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information
                                                System
CERC-NFRAP CERCLIS No Further Remedial Action Planned
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CORRACTS Corrective Action Report
RCRA-TSDF Resource Conservation and Recovery Act Information
RCRA-LQG Resource Conservation and Recovery Act Information
ERNS Emergency Response Notification System
HMIRS Hazardous Materials Information Reporting System
US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
US BROWNFIELDS A Listing of Brownfields Sites
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
ODI Open Dump Inventory
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, &
                                                Rodenticide Act)/TSCA (Toxic Substances Control Act)
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
PADS PCB Activity Database System
MLTS Material Licensing Tracking System
MINES Mines Master Index File
FINDS Facility Index System/Facility Registry System
RAATS RCRA Administrative Action Tracking System

STATE AND LOCAL RECORDS

SHWS Hazardous Sites Cleanup Act Site List
HSCA HSCA Remedial Sites Listing
SWF/LF Operating Facilities
HIST LF Abandoned Landfill Inventory
LUST Storage Tank Release Sites
UST Listing of Pennsylvania Regulated Underground Storage Tanks
ARCHIVE UST Archived Underground Storage Tank Sites
LAST Storage Tank Release Sites
AST Listing of Pennsylvania Regulated Aboveground Storage Tanks
ARCHIVE AST Archived Aboveground Storage Tank Sites
MANIFEST Manifest Information
ACT 2-DEED Act 2-Deed Acknowledgment Sites
ENG CONTROLS Engineering Controls Site Listing
INST CONTROL Institutional Controls Site Listing
VCP Voluntary Cleanup Program Sites
DRYCLEANERS Drycleaner Facility Locations
BROWNFIELDS Brownfields Sites
AIRS Permit and Emissions Inventory Data

TRIBAL RECORDS

INDIAN RESERV Indian Reservations

EDR PROPRIETARY RECORDS

Manufactured Gas Plants EDR Proprietary Manufactured Gas Plants
EDR Historical Auto StationsEDR Proprietary Historic Gas Stations
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EDR Historical Cleaners EDR Proprietary Historic Dry Cleaners

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

FEDERAL RECORDS

RCRAInfo: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act ( RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984. RCRAInfo replaces the data recording and reporting abilities of the Resource Conservation and
Recovery Information System(RCRIS). The database includes selective information on sites which generate,
transport, store , treat and/or dispose of hazardous waste as defined by the Resource Conservation and
Recovery Act (RCRA). Conditionally exempt small quantity generators (CESQGs) generate less than 100 kg of
hazardous waste, or less than 1 kg of acutely hazardous waste per month. Small quantity generators (SQGs)
generate between 100 kg and 1,000 kg of hazardous waste per month Large quantity generators generate over
1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month. Transporters are
individuals or entities that move hazardous waste from the generator offsite to a facility that can recycle,
treat, store, or dispose of the waste. TSDFs treat, store, or dispose of the waste.

     A review of the RCRA-SQG list, as provided by EDR, and dated 03/09/2006 has revealed that there is 1
     RCRA-SQG site  within approximately  0.25 miles of the target property.

PageMap IDDist / Dir     Address     Lower Elevation ____________________     ________     ____________________

61W1/8 - 1/4  RTE 115 & 309     BRIDGESTONE/FIRESTONE TIRE STO

STATE AND LOCAL RECORDS

UNREG LTANKS: Leaking storage tank cases from unregulated storage tanks.

     A review of the UNREG LTANKS list, as provided by EDR, and dated 04/12/2002 has revealed that there
     is 1 UNREG LTANKS site  within approximately  0.5 miles of the target property.

PageMap IDDist / Dir     Address     Lower Elevation ____________________     ________     ____________________

62NNE1/4 - 1/2  359 LAIRD ST     NORTHEAST DRYWALL
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Due to poor or inadequate address information, the following sites were not mapped:

Database(s)Site Name ________________________

CERC-NFRAPPENN PWR & LGT WILKES-BARRE GAS
LUST, LAST, ARCHIVE ASTLUZERNE CNTY MAINT FAC 0430
HIST LFEASTSIDE LANDFILL
UNREG LTANKSWYOMING VALLEY MALL
SWF/LFLARKSVILLE FLYASH DISPOSAL PROJECT
LUSTSEARS ROEBUCK & CO
LUST, USTSHEETZ 297
LUSTTRION IND KNEX
LUSTPOCONO DOWNS RACETRACK
LUSTPIE NATIONWIDE INC
LUSTLIBERTY EXXON
USTSHEETZ 344
USTLIBERTY EXXON
ASTWILKES-BARRE MSC
RCRA-SQGSHEETZ STORE NO 344
RCRA-SQG, FINDSWILLIAMS, JACK TIRE CO INC
RCRA-SQG, FINDSHECHINGER 123
RCRA-SQG, FINDSWVHCSI SOCIETY MILLS SITE
RCRA-SQG, FINDSPA RACE HORSE TESTING LABORATORY
RCRA-SQG, FINDSATLANTIC SERVICE STATION
RCRA-SQG, FINDSKMART
RCRA-SQG, FINDSC & T LAWN CARE
RCRA-SQG, FINDSSUNOCO SERVICE STATION-WILKES BARRE
US BROWNFIELDSWILKES-BARRE STEAM HEAT AUTHORITY
NY MANIFESTHECHINGER STORES COMPANY
NY MANIFESTCENTRALIA COAL CO/PORTER ASSOCIATES
NY MANIFESTMETROPOLITAN WIRE CORPORATION

http://www.edrnet.com/scripts/acctsvc/sr.asp?ID=2J2iJ81MiL8Z862NMA6jLtAmZV3q6c2YN37oAk4tjB2qJm1giF7O8c1JMa8VLO2wZaAG6U1AN47AA32pJQ2aiJ4S8j1VMQ22LY8mZY2v695jNk3vAT5wjX8mtI0Qmf3hVH5eqn3lcgsWY32RJI2jim1z8d2fMh1zLG1RZf4k6O9xN37vAT6ajs2it81CmDAqVf1
http://www.edrnet.com/scripts/acctsvc/sr.asp?ID=2J2iJ81MiL8Z862NMA6jLtAmZV3q6c2YN37oAk4tjB2qJm1giF7O8c1JMa8VLO2wZaAG6U1AN47AA32pJQ2aiJ4S8j1VMQ22LY8mZY2v695jNk3vAT5wjX8mtI0Qmf3hVH5eqn3lcgsWY32RJI2jim1z8dTfMh2zLG1RZf7k6O3xN33vAT8ajsAit81CmD5qVf1
http://www.edrnet.com/scripts/acctsvc/sr.asp?ID=2J2iJ81MiL8Z862NMA6jLtAmZV3q6c2YN37oAk4tjB2qJm1giF7O8c1JMa8VLO2wZaAG6U1AN47AA32pJQ2aiJ4S8j1VMQ22LY8mZY2v695jNk3vAT5wjX8mtI0Qmf3hVH5eqn3lcgsWY32RJI2jim1z8dTfMh2zLG1RZf6k6OAxN36vAT5ajsAit88CmD6qVf1
http://www.edrnet.com/scripts/acctsvc/sr.asp?ID=2J2iJ81MiL8Z862NMA6jLtAmZV3q6c2YN37oAk4tjB2qJm1giF7O8c1JMa8VLO2wZaAG6U1AN47AA32pJQ2aiJ4S8j1VMQ22LY8mZY2v695jNk3vAT5wjX8mtI0Qmf3hVH5eqn3lcgsWY32RJI2jim1z8dTfMh2zLG1RZf6k6OAxN33vAT1ajs1it8ACmD4qVf1
http://www.edrnet.com/scripts/acctsvc/sr.asp?ID=2J2iJ81MiL8Z862NMA6jLtAmZV3q6c2YN37oAk4tjB2qJm1giF7O8c1JMa8VLO2wZaAG6U1AN47AA32pJQ2aiJ4S8j1VMQ22LY8mZY2v695jNk3vAT5wjX8mtI0Qmf3hVH5eqn3lcgsWY32RJI2jim1z8dTfMh2zLG1RZf2k6O6xN3AvATAajs9it84CmDAqVf1
http://www.edrnet.com/scripts/acctsvc/sr.asp?ID=2J2iJ81MiL8Z862NMA6jLtAmZV3q6c2YN37oAk4tjB2qJm1giF7O8c1JMa8VLO2wZaAG6U1AN47AA32pJQ2aiJ4S8j1VMQ22LY8mZY2v695jNk3vAT5wjX8mtI0Qmf3hVH5eqn3lcgsWY32RJI2jim1z8dTfMh2zLG1RZf6k6O9xN31vAT1ajsAit87CmD2qVf1
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

FEDERAL RECORDS

    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR     0      0      0    0 1.000Delisted NPL
    0  NR   NR    NR    NR  NR   TPNPL RECOVERY
    0  NR   NR      0      0    0 0.500CERCLIS
    0  NR   NR      0      0    0 0.500CERC-NFRAP
    0  NR     0      0      0    0 1.000CORRACTS
    0  NR   NR      0      0    0 0.500RCRA TSD
    0  NR   NR    NR      0    0 0.250RCRA Lg. Quan. Gen.
    1  NR   NR    NR      1    0 0.250RCRA Sm. Quan. Gen.
    0  NR   NR    NR    NR  NR   TPERNS
    0  NR   NR    NR    NR  NR   TPHMIRS
    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROL
    0  NR     0      0      0    0 1.000DOD
    0  NR     0      0      0    0 1.000FUDS
    0  NR   NR      0      0    0 0.500US BROWNFIELDS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR    NR    NR  NR   TPTRIS
    0  NR   NR    NR    NR  NR   TPTSCA
    0  NR   NR    NR    NR  NR   TPFTTS
    0  NR   NR    NR    NR  NR   TPSSTS
    0  NR   NR    NR    NR  NR   TPICIS
    0  NR   NR    NR    NR  NR   TPPADS
    0  NR   NR    NR    NR  NR   TPMLTS
    0  NR   NR    NR      0    0 0.250MINES
    0  NR   NR    NR    NR  NR   TPFINDS
    0  NR   NR    NR    NR  NR   TPRAATS

STATE AND LOCAL RECORDS

    0  NR     0      0      0    0 1.000State Haz. Waste
    0  NR     0      0      0    0 1.000HSCA
    0  NR   NR      0      0    0 0.500SWF/LF
    0  NR   NR      0      0    0 0.500HIST LF
    0  NR   NR      0      0    0 0.500LUST
    1  NR   NR      1      0    0 0.500UNREG LTANKS
    0  NR   NR    NR      0    0 0.250UST
    0  NR   NR    NR      0    0 0.250ARCHIVE UST
    0  NR   NR      0      0    0 0.500LAST
    0  NR   NR    NR      0    0 0.250AST
    0  NR   NR    NR    NR  NR   TPARCHIVE AST
    0  NR   NR    NR      0    0 0.250MANIFEST
    0  NR   NR      0      0    0 0.500ACT 2-DEED
    0  NR   NR      0      0    0 0.500ENG CONTROLS
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR      0      0    0 0.500INST CONTROL
    0  NR   NR      0      0    0 0.500VCP
    0  NR   NR    NR      0    0 0.250DRYCLEANERS
    0  NR   NR      0      0    0 0.500BROWNFIELDS
    0  NR   NR    NR    NR  NR   TPAIRS

TRIBAL RECORDS

    0  NR     0      0      0    0 1.000INDIAN RESERV

EDR PROPRIETARY RECORDS

    0  NR     0      0      0    0 1.000Manufactured Gas Plants
    0  NR   NR    NR    NR  NR   TPEDR Historical Auto Stations
    0  NR   NR    NR    NR  NR   TPEDR Historical Cleaners

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database
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MAP FINDINGSMap ID
Direction
Distance

EDR ID NumberDistance (ft.)
EPA ID NumberDatabase(s)SiteElevation

track the notification, permit, compliance, and corrective action activities required under RCRA. 
transport, and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA program staff to
(RCRA) program through the tracking of events and activities related to facilities that generate,
RCRAInfo is a national information system that supports the Resource Conservation and Recovery Act

Other Pertinent Environmental Activity Identified at Site:
FINDS:

No violations foundViolation Status:

Not reportedTSDF Activities:
Small Quantity GeneratorClassification:

(908) 855-1900
STEWART GREENContact:

PAD987379922EPA ID:
(908) 855-1900
BRIDGESTONE/FIRESTONE INCOwner:

RCRAInfo:

1206 ft.

Relative:
Lower

Actual:
780 ft.

1/8-1/4 WILKES-BARRE, PA  18703
West FINDSRTE 115 & 309 PAD987379922
1 RCRA-SQGBRIDGESTONE/FIRESTONE TIRE STORE 1000695441

  FUEL OIL NO. 2Contaminant :
  Not reportedClosed :
  Cleanup of Tanks using authorities other than Act 32Class :
  North EastRegion :

UNREG LTANKS:

1793 ft.

Relative:
Lower

Actual:
752 ft.

1/4-1/2 PLAINS TWP., PA  
NNE 359 LAIRD ST    N/A
2 UNREG LTANKSNORTHEAST DRYWALL S105920060

TC01714247.242r   Page 6
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To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.

FEDERAL RECORDS

NPL:  National Priority List
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 04/19/2006
Date Data Arrived at EDR: 05/05/2006
Date Made Active in Reports: 05/22/2006
Number of Days to Update: 17

Source:  EPA
Telephone:  N/A
Last EDR Contact: 05/05/2006
Next Scheduled EDR Contact: 07/31/2006
Data Release Frequency: Quarterly

NPL Site Boundaries

Sources:

EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-918-1143 Telephone: 214-655-6659

EPA Region 3 EPA Region 8
Telephone 215-814-5418 Telephone: 303-312-6774

EPA Region 4
Telephone 404-562-8033

Proposed NPL:  Proposed National Priority List Sites

Date of Government Version: 04/19/2006
Date Data Arrived at EDR: 05/05/2006
Date Made Active in Reports: 05/22/2006
Number of Days to Update: 17

Source:  EPA
Telephone:  N/A
Last EDR Contact: 05/05/2006
Next Scheduled EDR Contact: 07/31/2006
Data Release Frequency: Quarterly

DELISTED NPL:  National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 04/19/2006
Date Data Arrived at EDR: 05/05/2006
Date Made Active in Reports: 05/22/2006
Number of Days to Update: 17

Source:  EPA
Telephone:  N/A
Last EDR Contact: 05/05/2006
Next Scheduled EDR Contact: 07/31/2006
Data Release Frequency: Quarterly

NPL RECOVERY:  Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/1991
Date Data Arrived at EDR: 02/02/1994
Date Made Active in Reports: 03/30/1994
Number of Days to Update: 56

Source:  EPA
Telephone:  202-564-4267
Last EDR Contact: 05/23/2006
Next Scheduled EDR Contact: 08/21/2006
Data Release Frequency: No Update Planned
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CERCLIS:  Comprehensive Environmental Response, Compensation, and Liability Information System
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 02/01/2006
Date Data Arrived at EDR: 03/21/2006
Date Made Active in Reports: 04/13/2006
Number of Days to Update: 23

Source:  EPA
Telephone:  703-413-0223
Last EDR Contact: 06/22/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Quarterly

CERCLIS-NFRAP:  CERCLIS No Further Remedial Action Planned
Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status
indicates that, to the best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined
no further steps will be taken to list this site on the National Priorities List (NPL), unless information indicates
this decision was not appropriate or other considerations require a recommendation for listing at a later time.
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that,
based upon available information, the location is not judged to be a potential NPL site. 

Date of Government Version: 02/01/2006
Date Data Arrived at EDR: 03/21/2006
Date Made Active in Reports: 04/13/2006
Number of Days to Update: 23

Source:  EPA
Telephone:  703-413-0223
Last EDR Contact: 06/23/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Quarterly

CORRACTS:  Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version: 03/15/2006
Date Data Arrived at EDR: 03/17/2006
Date Made Active in Reports: 04/13/2006
Number of Days to Update: 27

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 05/21/2006
Next Scheduled EDR Contact: 09/04/2006
Data Release Frequency: Quarterly

RCRA:  Resource Conservation and Recovery Act Information
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. RCRAInfo replaces
the data recording and reporting abilities of the Resource Conservation and Recovery Information System (RCRIS).
The database includes selective information on sites which generate, transport, store, treat and/or dispose of
hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small
quantity generators (CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous
waste per month. Small quantity generators (SQGs) generate between 100 kg and 1,000 kg of hazardous waste per
month. Large quantity generators (LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg
of acutely hazardous waste per month. Transporters are individuals or entities that move hazardous waste from
the generator off-site to a facility that can recycle, treat, store, or dispose of the waste. TSDFs treat, store,
or dispose of the waste.

Date of Government Version: 03/09/2006
Date Data Arrived at EDR: 04/27/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 33

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 06/28/2006
Next Scheduled EDR Contact: 08/21/2006
Data Release Frequency: Quarterly

ERNS:  Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous
substances.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 01/12/2006
Date Made Active in Reports: 02/21/2006
Number of Days to Update: 40

Source:  National Response Center, United States Coast Guard
Telephone:  202-260-2342
Last EDR Contact: 04/26/2006
Next Scheduled EDR Contact: 07/24/2006
Data Release Frequency: Annually
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HMIRS:  Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 04/14/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 46

Source:  U.S. Department of Transportation
Telephone:  202-366-4555
Last EDR Contact: 07/19/2006
Next Scheduled EDR Contact: 10/16/2006
Data Release Frequency: Annually

US ENG CONTROLS:  Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.

Date of Government Version: 03/21/2006
Date Data Arrived at EDR: 03/27/2006
Date Made Active in Reports: 05/22/2006
Number of Days to Update: 56

Source:  Environmental Protection Agency
Telephone:  703-603-8905
Last EDR Contact: 07/03/2006
Next Scheduled EDR Contact: 10/02/2006
Data Release Frequency: Varies

US INST CONTROL:  Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.

Date of Government Version: 03/21/2006
Date Data Arrived at EDR: 03/27/2006
Date Made Active in Reports: 05/22/2006
Number of Days to Update: 56

Source:  Environmental Protection Agency
Telephone:  703-603-8905
Last EDR Contact: 07/03/2006
Next Scheduled EDR Contact: 10/02/2006
Data Release Frequency: Varies

DOD:  Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 02/08/2005
Date Made Active in Reports: 08/04/2005
Number of Days to Update: 177

Source:  USGS
Telephone:  703-692-8801
Last EDR Contact: 05/12/2006
Next Scheduled EDR Contact: 08/07/2006
Data Release Frequency: Semi-Annually

FUDS:  Formerly Used Defense Sites
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.

Date of Government Version: 12/05/2005
Date Data Arrived at EDR: 01/19/2006
Date Made Active in Reports: 02/21/2006
Number of Days to Update: 33

Source:  U.S. Army Corps of Engineers
Telephone:  202-528-4285
Last EDR Contact: 07/17/2006
Next Scheduled EDR Contact: 10/02/2006
Data Release Frequency: Varies

US BROWNFIELDS:  A Listing of Brownfields Sites
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Included in the listing are brownfields properties addresses by Cooperative Agreement Recipients and brownfields
properties addressed by Targeted Brownfields Assessments. Targeted Brownfields Assessments-EPA’s Targeted Brownfields
Assessments (TBA) program is designed to help states, tribes, and municipalities--especially those without EPA
Brownfields Assessment Demonstration Pilots--minimize the uncertainties of contamination often associated with
brownfields. Under the TBA program, EPA provides funding and/or technical assistance for environmental assessments
at brownfields sites throughout the country. Targeted Brownfields Assessments supplement and work with other efforts
under EPA’s Brownfields Initiative to promote cleanup and redevelopment of brownfields. Cooperative Agreement
Recipients-States, political subdivisions, territories, and Indian tribes become Brownfields Cleanup Revolving
Loan Fund (BCRLF) cooperative agreement recipients when they enter into BCRLF cooperative agreements with the
U.S. EPA. EPA selects BCRLF cooperative agreement recipients based on a proposal and application process. BCRLF
cooperative agreement recipients must use EPA funds provided through BCRLF cooperative agreement for specified
brownfields-related cleanup activities.

Date of Government Version: 04/26/2006
Date Data Arrived at EDR: 04/27/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 33

Source:  Environmental Protection Agency
Telephone:  202-566-2777
Last EDR Contact: 06/12/2006
Next Scheduled EDR Contact: 09/11/2006
Data Release Frequency: Semi-Annually

CONSENT:  Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.

Date of Government Version: 12/14/2004
Date Data Arrived at EDR: 02/15/2005
Date Made Active in Reports: 04/25/2005
Number of Days to Update: 69

Source:  Department of Justice, Consent Decree Library
Telephone:  Varies
Last EDR Contact: 03/13/2006
Next Scheduled EDR Contact: 07/24/2006
Data Release Frequency: Varies

ROD:  Records Of Decision
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical
and health information to aid in the cleanup.

Date of Government Version: 04/13/2006
Date Data Arrived at EDR: 04/28/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 32

Source:  EPA
Telephone:  703-416-0223
Last EDR Contact: 07/06/2006
Next Scheduled EDR Contact: 10/02/2006
Data Release Frequency: Annually

UMTRA:  Uranium Mill Tailings Sites
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.

Date of Government Version: 11/04/2005
Date Data Arrived at EDR: 11/28/2005
Date Made Active in Reports: 01/30/2006
Number of Days to Update: 63

Source:  Department of Energy
Telephone:  505-845-0011
Last EDR Contact: 06/21/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Varies

ODI:  Open Dump Inventory
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.

Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

Source:  Environmental Protection Agency
Telephone:  800-424-9346
Last EDR Contact: 06/09/2004
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned
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TRIS:  Toxic Chemical Release Inventory System
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title III Section 313.

Date of Government Version: 12/31/2003
Date Data Arrived at EDR: 07/13/2005
Date Made Active in Reports: 08/17/2005
Number of Days to Update: 35

Source:  EPA
Telephone:  202-566-0250
Last EDR Contact: 06/22/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Annually

TSCA:  Toxic Substances Control Act
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.

Date of Government Version: 12/31/2002
Date Data Arrived at EDR: 04/14/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 46

Source:  EPA
Telephone:  202-260-5521
Last EDR Contact: 07/17/2006
Next Scheduled EDR Contact: 10/16/2006
Data Release Frequency: Every 4 Years

FTTS:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.

Date of Government Version: 03/29/2006
Date Data Arrived at EDR: 04/26/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 34

Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-566-1667
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Quarterly

FTTS INSP:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)

Date of Government Version: 03/31/2006
Date Data Arrived at EDR: 04/26/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 34

Source:  EPA
Telephone:  202-566-1667
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Quarterly

SSTS:  Section 7 Tracking Systems
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 05/11/2006
Date Made Active in Reports: 05/22/2006
Number of Days to Update: 11

Source:  EPA
Telephone:  202-564-4203
Last EDR Contact: 07/17/2006
Next Scheduled EDR Contact: 10/16/2006
Data Release Frequency: Annually

ICIS:  Integrated Compliance Information System
The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)
program.

Date of Government Version: 02/13/2006
Date Data Arrived at EDR: 04/21/2006
Date Made Active in Reports: 05/11/2006
Number of Days to Update: 20

Source:  Environmental Protection Agency
Telephone:  202-564-5088
Last EDR Contact: 07/17/2006
Next Scheduled EDR Contact: 10/16/2006
Data Release Frequency: Quarterly
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PADS:  PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.

Date of Government Version: 12/27/2005
Date Data Arrived at EDR: 02/08/2006
Date Made Active in Reports: 02/27/2006
Number of Days to Update: 19

Source:  EPA
Telephone:  202-566-0500
Last EDR Contact: 06/28/2006
Next Scheduled EDR Contact: 08/07/2006
Data Release Frequency: Annually

MLTS:  Material Licensing Tracking System
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.

Date of Government Version: 04/12/2006
Date Data Arrived at EDR: 04/26/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 34

Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169
Last EDR Contact: 07/03/2006
Next Scheduled EDR Contact: 10/02/2006
Data Release Frequency: Quarterly

MINES:  Mines Master Index File
Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes
violation information.

Date of Government Version: 02/09/2006
Date Data Arrived at EDR: 03/29/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 62

Source:  Department of Labor, Mine Safety and Health Administration
Telephone:  303-231-5959
Last EDR Contact: 06/28/2006
Next Scheduled EDR Contact: 09/25/2006
Data Release Frequency: Semi-Annually

FINDS:  Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 04/27/2006
Date Data Arrived at EDR: 05/02/2006
Date Made Active in Reports: 05/30/2006
Number of Days to Update: 28

Source:  EPA
Telephone:  N/A
Last EDR Contact: 04/03/2006
Next Scheduled EDR Contact: 07/03/2006
Data Release Frequency: Quarterly

RAATS:  RCRA Administrative Action Tracking System
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.

Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Source:  EPA
Telephone:  202-564-4104
Last EDR Contact: 06/05/2006
Next Scheduled EDR Contact: 09/04/2006
Data Release Frequency: No Update Planned

BRS:  Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.
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Date of Government Version: 12/31/2003
Date Data Arrived at EDR: 06/17/2005
Date Made Active in Reports: 08/04/2005
Number of Days to Update: 48

Source:  EPA/NTIS
Telephone:  800-424-9346
Last EDR Contact: 06/30/2006
Next Scheduled EDR Contact: 09/11/2006
Data Release Frequency: Biennially

STATE AND LOCAL RECORDS

SHWS:  Hazardous Sites Cleanup Act Site List
The Hazardous Sites Cleanup Act Site List includes sites listed on PA Priority List, sites delisted from PA Priority
List, Interim Response Completed sites, and Sites Being Studied or Response Being Planned.

Date of Government Version: 02/01/2006
Date Data Arrived at EDR: 02/17/2006
Date Made Active in Reports: 03/15/2006
Number of Days to Update: 26

Source:  Department Environmental Protection
Telephone:  717-783-7816
Last EDR Contact: 06/16/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Semi-Annually

HSCA:  HSCA Remedial Sites Listing
A list of remedial sites on the PA Priority List. This is the PA state equivalent of the federal NPL superfund
list.

Date of Government Version: 05/05/2004
Date Data Arrived at EDR: 05/26/2004
Date Made Active in Reports: 06/24/2004
Number of Days to Update: 29

Source:  Department of Environmental Protection
Telephone:  717-783-7816
Last EDR Contact: 02/17/2006
Next Scheduled EDR Contact: 05/15/2006
Data Release Frequency: Varies

SWF/LF:  Operating Facilities

Date of Government Version: 03/15/2006
Date Data Arrived at EDR: 03/31/2006
Date Made Active in Reports: 05/04/2006
Number of Days to Update: 34

Source:  Department of Environmental Protection
Telephone:  717-787-7564
Last EDR Contact: 06/22/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Semi-Annually

HIST LF:  Abandoned Landfill Inventory
The report provides facility information recorded in the Pennsylvania Department of Environmental Protection ALI
database. Some of this information has been abstracted from old records and may not accurately reflect the current
conditions and status at these facilities

Date of Government Version: 01/04/2005
Date Data Arrived at EDR: 01/04/2005
Date Made Active in Reports: 02/04/2005
Number of Days to Update: 31

Source:  Department of Environmental Protection
Telephone:  717-787-7564
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Varies

HIST LF INACTIVE:  Inactive Facilities List
A listing of inactive non-hazardous facilities (10000 & 300000 series). This listing is no longer updated or
maintained by the Department of Environmental Protection. At the time the listing was available, the DEP?s name
was the Department of Environmental Resources.

Date of Government Version: 12/20/1994
Date Data Arrived at EDR: 07/12/2005
Date Made Active in Reports: 08/11/2005
Number of Days to Update: 30

Source:  Department of Environmental Protection
Telephone:  717-787-7381
Last EDR Contact: 06/21/2005
Next Scheduled EDR Contact: 12/19/2005
Data Release Frequency: No Update Planned

HIST LF INVENTORY:  Facility Inventory
A listing of solid waste facilities. This listing is no longer updated or maintained by the Department of Environmental
Protection. At the time the listing was available, the DEP?s name was the Department of Environmental Resources.
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Date of Government Version: 06/02/1999
Date Data Arrived at EDR: 07/12/2005
Date Made Active in Reports: 08/11/2005
Number of Days to Update: 30

Source:  Department of Environmental Protection
Telephone:  717-787-7381
Last EDR Contact: 09/19/2005
Next Scheduled EDR Contact: 12/19/2005
Data Release Frequency: No Update Planned

LUST:  Storage Tank Release Sites
Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state.

Date of Government Version: 03/09/2006
Date Data Arrived at EDR: 04/11/2006
Date Made Active in Reports: 05/04/2006
Number of Days to Update: 23

Source:  Department of Environmental Protection
Telephone:  717-783-7509
Last EDR Contact: 07/12/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Semi-Annually

UNREG LTANKS:  Unregulated Tank Cases
Leaking storage tank cases from unregulated storage tanks.

Date of Government Version: 04/12/2002
Date Data Arrived at EDR: 08/14/2003
Date Made Active in Reports: 08/29/2003
Number of Days to Update: 15

Source:  Department of Environmental Protection
Telephone:  717-783-7509
Last EDR Contact: 08/14/2003
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

UST:  Listing of Pennsylvania Regulated Underground Storage Tanks
Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource Conservation and Recovery
Act (RCRA) and must be registered with the state department responsible for administering the UST program. Available
information varies by state program.

Date of Government Version: 06/01/2006
Date Data Arrived at EDR: 06/07/2006
Date Made Active in Reports: 06/30/2006
Number of Days to Update: 23

Source:  Department of Environmental Protection
Telephone:  717-772-5599
Last EDR Contact: 07/11/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Varies

ARCHIVE UST:  Archived Underground Storage Tank Sites
The list includes tanks storing highly hazardous substances that were removed from the DEP’s Storage Tank Information
database because of the Department’s policy on sensitive information. The list also may include tanks that are
removed or permanently closed.

Date of Government Version: 06/01/2006
Date Data Arrived at EDR: 06/07/2006
Date Made Active in Reports: 07/12/2006
Number of Days to Update: 35

Source:  Department of Environmental Protection
Telephone:  717-772-5599
Last EDR Contact: 07/11/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Varies

LAST:  Storage Tank Release Sites
Leaking Aboveground Storage Tank Incident Reports.

Date of Government Version: 03/09/2006
Date Data Arrived at EDR: 04/11/2006
Date Made Active in Reports: 05/04/2006
Number of Days to Update: 23

Source:  Department of Environmental Protection
Telephone:  717-783-7509
Last EDR Contact: 07/12/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Semi-Annually

AST:  Listing of Pennsylvania Regulated Aboveground Storage Tanks
Registered Aboveground Storage Tanks.
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Date of Government Version: 06/01/2006
Date Data Arrived at EDR: 06/07/2006
Date Made Active in Reports: 06/30/2006
Number of Days to Update: 23

Source:  Department of Environmental Protection
Telephone:  717-772-5599
Last EDR Contact: 07/11/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Varies

ARCHIVE AST:  Archived Aboveground Storage Tank Sites
The list includes aboveground tanks with a capacity greater than 21,000 gallons that were removed from the DEP’s
Storage Tank Information database because of the Department’s policy on sensitive information. The list also may
include tanks that are removed or permanently closed.

Date of Government Version: 06/01/2006
Date Data Arrived at EDR: 06/07/2006
Date Made Active in Reports: 07/12/2006
Number of Days to Update: 35

Source:  Department of Environmental Protection
Telephone:  717-772-5599
Last EDR Contact: 07/11/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Varies

MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 05/04/2006
Date Made Active in Reports: 06/06/2006
Number of Days to Update: 33

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 06/12/2006
Next Scheduled EDR Contact: 09/11/2006
Data Release Frequency: Annually

ACT 2-DEED:  Act 2-Deed Acknowledgment Sites
This listing pertains to sites where the Department has approved a cleanup requiring a deed acknowledgment under
Act 2. This list includes sites remediated to a non-residential Statewide health standard (Section 303(g));
all sites demonstrating attainment of a Site-specific standard (Section 304(m)); and sites being remediated
as a special industrial area (Section 305(g)). Persons who remediated a site to a standard that requires a
deed acknowledgment shall comply with the requirements of the Solid Waste Management Act or the Hazardous Sites
Cleanup Act, as referenced in Act 2. These statutes require a property description section in the deed concerning
the hazardous substance disposal on the site. The location of disposed hazardous substances and a description
of the type of hazardous substances disposed on the site shall be included in the deed acknowledgment. A deed
acknowledgment is required at the time of conveyance of the property.

Date of Government Version: 06/20/2006
Date Data Arrived at EDR: 06/21/2006
Date Made Active in Reports: 07/12/2006
Number of Days to Update: 21

Source:  Department of Environmental Protection
Telephone:  717-783-9470
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Varies

ENG CONTROLS:  Engineering Controls Site Listing
Under the Land Recycling Act (Act 2) persons who perform a site cleanup using the site-specific standard or
the special industrial area standard may use engineering or institutional controls as part of the response action.
Engineering controls include various forms of caps, building foundations, liners, and treatment methods to create
pathway elimination for regulated substances to enter environmental media or effect human health.

Date of Government Version: 03/08/2006
Date Data Arrived at EDR: 05/16/2006
Date Made Active in Reports: 06/06/2006
Number of Days to Update: 21

Source:  Department of Environmental Protection
Telephone:  717-783-9470
Last EDR Contact: 05/16/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Varies

INST CONTROL:  Institutional Controls Site Listing
Under the Land Recycling Act (Act 2) persons who perform a site cleanup using the site-specific standard or
the special industrial area standard may use engineering or institutional controls as part of the response action.
Institutional controls include administrative measures, such as groundwater use restrictions, construction restrictions,
property use restrictions, and post remediation care requirements intended to prevent exposure to contaminants
remaining on site. Deed restrictions are generally required as part of the institutional controls.
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Date of Government Version: 03/08/2006
Date Data Arrived at EDR: 05/16/2006
Date Made Active in Reports: 06/06/2006
Number of Days to Update: 21

Source:  Department of Environmental Protection
Telephone:  717-783-9470
Last EDR Contact: 05/16/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Varies

VCP:  Voluntary Cleanup Program Sites
Sites involved in the Voluntary Cleanup Program

Date of Government Version: 06/20/2006
Date Data Arrived at EDR: 06/21/2006
Date Made Active in Reports: 07/12/2006
Number of Days to Update: 21

Source:  Department of Environmental Protection
Telephone:  717-783-2388
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Semi-Annually

DRYCLEANERS:  Drycleaner Facility Locations
A listing of drycleaner facility locations.

Date of Government Version: 05/01/2006
Date Data Arrived at EDR: 05/01/2006
Date Made Active in Reports: 06/06/2006
Number of Days to Update: 36

Source:  Department of Environmental Protection
Telephone:  717-787-9702
Last EDR Contact: 07/17/2006
Next Scheduled EDR Contact: 10/16/2006
Data Release Frequency: Varies

BROWNFIELDS:  Brownfields Sites

Date of Government Version: 06/20/2006
Date Data Arrived at EDR: 06/21/2006
Date Made Active in Reports: 07/12/2006
Number of Days to Update: 21

Source:  Department of Environmental Protection
Telephone:  717-783-7509
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Varies

AIRS:  Permit and Emissions Inventory Data
Permit and emissions inventory data.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 05/03/2006
Date Made Active in Reports: 06/06/2006
Number of Days to Update: 34

Source:  Department of Environmental Protection
Telephone:  717-787-9702
Last EDR Contact: 04/07/2006
Next Scheduled EDR Contact: 07/24/2006
Data Release Frequency: Annually

TRIBAL RECORDS

INDIAN RESERV:  Indian Reservations
This map layer portrays Indian administered lands of the United States that have any area equal to or greater
than 640 acres.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 02/08/2005
Date Made Active in Reports: 08/04/2005
Number of Days to Update: 177

Source:  USGS
Telephone:  202-208-3710
Last EDR Contact: 05/12/2006
Next Scheduled EDR Contact: 08/07/2006
Data Release Frequency: Semi-Annually

EDR PROPRIETARY RECORDS

Manufactured Gas Plants:  EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil
and groundwater contamination.
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Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

EDR Historical Auto Stations:  EDR Proprietary Historic Gas Stations
EDR has searched selected national collections of business directories and has collected listings of potential
gas station/filling station/service station sites that were available to EDR researchers. EDR’s review was limited
to those categories of sources that might, in EDR’s opinion, include gas station/filling station/service station
establishments. The categories reviewed included, but were not limited to gas, gas station, gasoline station,
filling station, auto, automobile repair, auto service station, service station, etc.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR Historical Cleaners:  EDR Proprietary Historic Dry Cleaners
EDR has searched selected national collections of business directories and has collected listings of potential
dry cleaner sites that were available to EDR researchers. EDR’s review was limited to those categories of sources
that might, in EDR’s opinion, include dry cleaning establishments. The categories reviewed included, but were
not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash & dry etc.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete.  For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included.  Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.

CT MANIFEST:  Hazardous Waste Manifest Data
Facility and manifest data. Manifest is a document that lists and tracks hazardous waste from the generator through
transporters to a tsd facility.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 02/17/2006
Date Made Active in Reports: 04/07/2006
Number of Days to Update: 49

Source:  Department of Environmental Protection
Telephone:  860-424-3375
Last EDR Contact: 06/14/2006
Next Scheduled EDR Contact: 09/11/2006
Data Release Frequency: Annually

NJ MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 04/24/2006
Date Made Active in Reports: 05/02/2006
Number of Days to Update: 8

Source:  Department of Environmental Protection
Telephone:  N/A
Last EDR Contact: 07/05/2006
Next Scheduled EDR Contact: 10/02/2006
Data Release Frequency: Annually
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NY MANIFEST:  Facility and Manifest Data
Manifest is a document that lists and tracks hazardous waste from the generator through transporters to a TSD
facility.

Date of Government Version: 05/02/2006
Date Data Arrived at EDR: 05/31/2006
Date Made Active in Reports: 06/27/2006
Number of Days to Update: 27

Source:  Department of Environmental Conservation
Telephone:  518-402-8651
Last EDR Contact: 05/31/2006
Next Scheduled EDR Contact: 08/28/2006
Data Release Frequency: Annually

RI MANIFEST:  Manifest information
Hazardous waste manifest information

Date of Government Version: 09/30/2005
Date Data Arrived at EDR: 05/09/2006
Date Made Active in Reports: 05/24/2006
Number of Days to Update: 15

Source:  Department of Environmental Management
Telephone:  401-222-2797
Last EDR Contact: 06/19/2006
Next Scheduled EDR Contact: 09/18/2006
Data Release Frequency: Annually

VT MANIFEST:  Hazardous Waste Manifest Data
Hazardous waste manifest information.

Date of Government Version: 12/31/2004
Date Data Arrived at EDR: 03/17/2006
Date Made Active in Reports: 05/17/2006
Number of Days to Update: 61

Source:  Department of Environmental Conservation
Telephone:  802-241-3443
Last EDR Contact: 05/15/2006
Next Scheduled EDR Contact: 08/14/2006
Data Release Frequency: Annually

WI MANIFEST:  Manifest Information
Hazardous waste manifest information.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 03/17/2006
Date Made Active in Reports: 05/02/2006
Number of Days to Update: 46

Source:  Department of Natural Resources
Telephone:  N/A
Last EDR Contact: 07/11/2006
Next Scheduled EDR Contact: 10/09/2006
Data Release Frequency: Annually

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs
from 1:100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily
gas pipelines.

Electric Power Transmission Line Data
Source: PennWell Corporation
Telephone: (800) 823-6277
This map includes information copyrighted by PennWell Corporation. This information is provided
on a best effort basis and PennWell Corporation does not guarantee its accuracy nor warrant its
fitness for any particular purpose.  Such information has been reprinted with the permission of PennWell.

Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges.  These sensitive receptors typically include the elderly, the sick, and children.  While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.

AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.

Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.
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Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.

Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States.  It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.

Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States. 

Daycare Centers: Child Care Facility List
Source: Department of Public Welfare
Telephone: 717-783-3856

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

STREET AND ADDRESS INFORMATION

© 2006 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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geologic strata.
of the soil, and nearby wells.  Groundwater flow velocity is generally impacted by the nature of the
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

  2.  Groundwater flow velocity.
  1.  Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principle investigative components:

forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

1999Most Recent Revision:
41075-B7 WILKES-BARRE EAST, PASouth Map:

1999Most Recent Revision:
41075-C7 PITTSTON, PATarget Property Map:

USGS TOPOGRAPHIC MAP

815 ft. above sea levelElevation:
4566796.5UTM Y (Meters): 
430485.4UTM X (Meters): 
Zone 18Universal Tranverse Mercator: 
75.829691 - 75˚ 49’ 46.9’’Longitude (West): 
41.251502 - 41˚ 15’ 5.4’’Latitude (North): 

TARGET PROPERTY COORDINATES

WILKES BARRE, PA 18702
1001 HIGHWAY 315 S
WILKES-BARRE USARC, PA

TARGET PROPERTY ADDRESS

GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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should be field verified.
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES
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General NNWGeneral Topographic Gradient:
TARGET PROPERTY TOPOGRAPHY

should contamination exist on the target property, what downgradient sites might be impacted.
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
Surface topography may be indicative of the direction of surficial groundwater flow.  This information can be used to
TOPOGRAPHIC INFORMATION

collected on nearby properties, and regional groundwater flow information (from deep aquifers).
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
Groundwater flow direction for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW DIRECTION INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapPITTSTON

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

4218180001B 
4218230005A 
4206310002D 
4206210002B Additional Panels in search area:

4206210001B Flood Plain Panel at Target Property:

YES - refer to the Overview Map and Detail MapLUZERNE, PA

FEMA FLOOD ZONE
FEMA Flood
Electronic DataTarget Property County

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 60 inchesDepth to Bedrock Max:

> 20 inchesDepth to Bedrock Min:

HIGH    Corrosion Potential - Uncoated Steel:

Hydric Status: Soil does not meet the requirements for a hydric soil.

Not reportedSoil Drainage Class:

drained and are classified.
Class B/D - Drained/undrained hydrology class of soils that can beHydrologic Group:

very channery - sandy loamSoil Surface Texture:

UDORTHENTS                    Soil Component Name:

The following information is based on Soil Conservation Service STATSGO data.
in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) soil survey maps.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

Stratifed SequenceCategory:PaleozoicEra:
PennsylvanianSystem:
Atokan and Morrowan SeriesSeries:
PP1Code:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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very gravelly - loamy coarse sand
loam
unweathered bedrock
fine sandy loam
gravelly - loam
very channery - loamDeeper Soil Types:

channery - sandy loamShallow Soil Types:

gravelly - loam
gravelly - sandy loam
very stony - silt loam
very stony - loam
gravelly - fine sandy loam
extremely stony - sandy loam
extremely stony - loam
channery - silt loamSurficial Soil Types:

gravelly - loam
gravelly - sandy loam
very stony - silt loam
very stony - loam
gravelly - fine sandy loam
extremely stony - sandy loam
extremely stony - loam
channery - silt loamSoil Surface Textures:

appear within the general area of target property.
Based on Soil Conservation Service STATSGO data, the following additional subordinant soil types may

OTHER SOIL TYPES IN AREA

Min:    4.50
Max:   8.40

Min:    0.06
Max:  20.00

Gravel.
fines, Silty
Gravels with
SOILS, Gravels,
COARSE-GRAINED
gravel.
Well-graded
Clean Gravels,
SOILIS, Gravels,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

silt loam
very shaly -60 inches 6 inches 2

Min:    4.50
Max:   8.40

Min:    0.20
Max:   6.00

Gravel
fines, Clayey
Gravels with
SOILS, Gravels,
COARSE-GRAINED

Sand.
Gravel and
Fragments,
200), Stone
passing No.
pct. or less
materials (35
Granular

sandy loam
very channery - 6 inches 0 inches 1

Soil Layer Information           

Boundary Classification

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Permeability Soil Reaction
Rate (in/hr) (pH)

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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No Wells Found

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

No PWS System Found

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

No Wells Found

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for LUZERNE County:  1 

0 (0.00%)0 (0.00%)4 (0.88%)14 (3.06%)61 (13.35%)378 (82.71%)

 >100 50-100 20-50 10-20 4-10 <4
pCi/LpCi/LpCi/LpCi/LpCi/LpCi/L

Minimum Radon Level: 0.4 pCi/L.
Maximum Radon Level: 43.0 pCi/L.

Number of sites tested: 457.

EPA Region 3 Statistical Summary Readings for Zip Code: 18702

2.932.1.148118702

____________________________________
Avg pCi/LMax pCi/LMin pCi/LTotal SitesZip

Test Result Statistics                                                                             

State Database: PA Radon                                                                           

AREA RADON INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®



TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

HYDROLOGIC INFORMATION

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 1999 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002 and 2005 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR

Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

STATE RECORDS

Pennsylvania Public Water Supply Wells
Source:  Pennsylvania Department of Environmental Resources Bureau of Water Supply
Telephone:  717-787-5017

Pennsylvania Groundwater Information System
Source:  Department of Conservation and Natural Resources
Telephone:  717-783-7258

OTHER STATE DATABASE INFORMATION

RADON

State Database: PA Radon  
Source: Department of Environmental Protection
Telephone: 717-783-3594
Radon Test Results Statistics by Zip Code

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

EPA Region 3 Statistical Summary Readings
Source:  Region 3 EPA
Telephone:  215-814-2082
Radon readings for Delaware, D.C., Maryland, Pennsylvania, Virginia and West Virginia.
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OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

STREET AND ADDRESS INFORMATION

© 2006 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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Fax To: CH2M Hill Fax From: Bart Sobieralski
Contact: Mary Beth Jacques EDR
Fax : 404-229-9152 Phone: 1-800-352-0050
Date: 07/19/2006

EDR PUR-IQ  Report
®

"the intelligent way to conduct historical research"

for
Wilkes-Barre USARC, PA

1001 HIGHWAY 315 S
WILKES BARRE, PA 18702

Lat./Long.  41.251502 / 75.829691
EDR Inquiry #  01714247.242r

The EDR PUR-IQ report facilitates historical research planning required to complete the Phase I ESA
process. The report identifies the likelihood of prior use coverage by searching proprietary EDR-Prior Use Reports®

comprising nationwide information on: city directories, fire insurance maps, aerial photographs,
historical topographic maps, flood maps and National Wetland Inventory maps.

     Potential for EDR Historical (Prior Use) Coverage - Coverage in the following historical
      information sources may be used as a guide to develop your historical research strategy:

1. City Directory: Coverage may exist for portions of Luzerne County, PA.

2. Fire Insurance Map: When you order online any EDR Package or the EDR Radius Map with
EDR Sanborn Map Search/Print, you receive site specific Sanborn
Map coverage information at no charge.

3. Aerial Photograph: Aerial photography coverage may exist for portions of Luzerne
County. Please contact your EDR Account Executive for information
about USGS photos available through EDR.

4. Topographic Map: The USGS 7.5 min. quad topo sheet(s) associated with this site:

Historical:      Coverage exists for Luzerne County

Current:         Target Property: TP | 1999 | 41075-C7 Pittston, PA

     Additional required for 1 Mile radius: S | 1999 | 41075-B7 Wilkes-Barre East, PA

EDR’s network of professional researchers, located throughout the United States, accesses the
most extensive national collections of city directory, fire insurance maps, aerial photographs and
historical topographic map resources available for WILKES BARRE, PA. These collections may be
located in multiple libraries throughout the country. To ensure maximum coverage, EDR will often
assign researchers at these multiple locations on your behalf. Please call or fax your EDR
representative to authorize a search.



EDR - HISTORICAL SOURCE(S) ORDER FORM
CH2M Hill

Mary Beth Jacques
Account # 1592163

Wilkes-Barre USARC, PA
1001 HIGHWAY 315 S

WILKES BARRE, PA 18702
Luzerne County

Lat./Long.  41.251502 / 75.829691
EDR Inquiry #  01714247.242r

Should you wish to change or add to your order, fax this form to your EDR account executive:

Bart Sobieralski
Ph: 1-800-352-0050    Fax: 1-800-231-6802

Reports

___ EDR Sanborn Map   Search/Print®

___ EDR Fire Insurance Map Abstract

___ EDR Multi-Tenant Retail Facility   Report®

___ EDR City Directory Abstract

___ EDR Aerial Photo Decade Package

___ USGS Aerial 5 Package

___ USGS Aerial 3 Package

___ EDR Historical Topographic Maps

___ Paper Current USGS Topo (7.5 min.)

___ Environmental Lien Search

___ Chain of Title Search

___ NJ MacRaes Industrial Directory Report

___ EDR Telephone Interview

Shipping:

___ Email 
RUSH SERVICE IS AVAILABLE___ Express, Next Day Delivery

___ Express, Second Day Delivery
Acct # ________________Customer Account___ Express, Next day Delivery
Acct # ________________Customer Account___ Express, Second Day Delivery

___ U.S. Mail

Thank you



"Linking Technology with Tradition"®

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be concluded from this
Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN
CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT
LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA
RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF
DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA
RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing any facts
regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an environmental professional can provide
information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be construed as legal advice.

Sanborn® Map Report

Copyright 2006 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of Environmental Data Resources,
Inc., or its affiliates, is prohibited without prior written permission.  EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its
affiliates. All other trademarks used herein are the property of their respective owners.

Ship To: Mary Beth Jacques

CH2M Hill

1569 Stampmill Way

Lawrenceville, GA 30043

Order Date: 7/12/2006 Completion Date: 7/19/2006

Inquiry #: 1714247.243s

P.O. #: NA

Site Name: Wilkes-Barre USARC  PA

Address: 1001 HIGHWAY 315 S

City/State: WILKES BARRE, PA 18702

Cross Streets:

Customer Project: NA

1592163BAS 770-338-1589

NO COVERAGE

This document reports that the largest and most complete collection of Sanborn fire insurance maps has been reviewed
based on client supplied information, and fire insurance maps depicting the target property at the specified address were

not identified.



The Standard in
Environmental Risk
Management Information

440 Wheelers Farms Road
Milford, Connecticut 06461

Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet: www.edrnet.com

EDR Site Report

JACK WILLIAMS TIRE
RT 315

PLAINS TOWNSHIP, PA 18705

Inquiry Number: 

September 24, 2006



The EDR-Site Report     is a comprehensive presentation of government filings on a facility identified inTM

a search of over 4 million government records from more than 600 federal, state and local environmental
databases.  The report is divided into three sections:

Section 1:  Facility Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 3

Summary of facility filings including a review of the following areas: waste management,
waste disposal, multi-media issues, and Superfund liability.

Section 2:  Facility Detail Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 4

All available detailed information from databases where sites are identified.

Section 3:  Databases Searched and Update Information. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 6

Name, source, update dates, contact phone number and description of each of the databases
searched for this report.

Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This report contains information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources , Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT.  ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANYSUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER.  IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OR DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, 
CONSEQUENTIAL, OR EXEMPLARY DAMAGES.ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT.Purchaser accepts this report "AS IS". Any analyses, estimates, ratings, 
or risk codes provided in this report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assesment performed by an environmental professional can produce information regarding the environmental risk for any 
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2006 by Environmental Data Resources, Inc.   All rights reserved.  Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates.  All other
trademarks used herein are the property of their respective owners.
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  FACILITY  1              FACILITY
  JACK WILLIAMS TIRE   
  RT 315
  PLAINS TOWNSHIP, PA 18705
  AREA   EDR ID #1000283910
  EPA #PAD063408058

  WASTE MANAGEMENT
        YES - p4   Facility generates hazardous waste (RCRA)

  Facility treats, stores, or disposes of hazardous waste
              NOon-site (RCRA/TSDF)

              NOFacility has received Notices of Violations (RCRA/VIOL)

  Facility has been subject to RCRA administrative
              NOactions (RAATS)

              NOFacility has been subject to corrective actions (CORRACTS)

              NOFacility handles PCBs (PADS)

              NOFacility uses radioactive materials (MLTS)

  Facility manages registered aboveground storage
              NOtanks (AST)

  Facility manages registered underground storage
              NOtanks (UST)

  Facility has reported leaking underground storage
              NOtank incidents (LUST)

              NOFacility has reported emergency releases to the soil (ERNS)

  Facility has reported hazardous material incidents
              NOto DOT (HMIRS)

  WASTE DISPOSAL
              NOFacility is a Superfund Site (NPL)

  Facility has a known or suspect abandoned, inactive or
              NOuncontrolled hazardous waste site (CERCLIS)

              NOFacility has a reported Superfund Lien on it (LIENS)

              NOFacility is listed as a state hazardous waste site (SHWS)

              NOFacility has disposed of solid waste on-site (SWF/LF)

  MULTIMEDIA
              NOFacility uses toxic chemicals and has notified EPA
  under SARA Title III, Section 313 (TRIS)

              NOFacility produces pesticides and has notified EPA
  under Section 7 of FIFRA (SSTS)

  Facility manufactures or imports toxic chemicals
              NOon the TSCA list (TSCA)

  Facility has inspections under FIFRA, TSCA
              NOor EPCRA (FTTS)

        YES - p5   Facility is listed in EPA’s index system (FINDS)

              NOFacility is listed in a county/local unique database (LOCAL)

  POTENTIAL SUPERFUND LIABILITY
              NOFacility has a list of potentially responsible parties PRP

  TOTAL (YES)                2

SECTION 1:  FACILITY SUMMARY
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WASTE MANAGEMENT

Facility generates hazardous waste

DATABASE:  Resource Conservation and Recovery Information (RCRAInfo)

JACK WILLIAMS TIRE
RT 315
PLAINS TOWNSHIP, PA 18705
EDR ID #1000283910

Facility Name: WILLIAMS, JACK TIRE CO INC
RT 315
PLAINS, PA 18705

Mailing Address:
PO BOX 1451
KINGSTON, PA 18704

Contact: JACK WILLIAMS JR
(717) 829-1991

EPA-ID: PAD063408058

Classification: Small Quantity Generator

Description: Handler:
- generates more than 100 and less than 1000 kg of hazardous waste during

any calendar month and accumulates less than 6000 kg of hazardous waste
at any time; or

- generates 100 kg or less of hazardous waste during any calendar month,
and accumulates more than 1000 kg of hazardous waste at any time

Legal Status: Private

Owner: WILLIAMS, JACK TIRE CO INC
OWNERSTREET
OWNERCITY, AK 21555 - 5121
(215) 555-1212

SECTION 2:  FACILITY DETAIL REPORTS
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MULTIMEDIA

Facility is listed in EPA’s index system

DATABASE:  Facility Index System (FINDS)

JACK WILLIAMS TIRE
RT 315
PLAINS TOWNSHIP, PA 18705
EDR ID #1000283910

        This site is listed in the Federal FINDS database. The FINDS database may contain references to records from government
        databases included elsewhere in the report.
        Please note:  the FINDS database may also contain references to out of date records formerly associated with the site.

        110007765141Registry ID:
        JACK WILLIAMS TIREFacility Name:
        RT 315Facility Address:
        PLAINS TOWNSHIP, PA 18705
        LUZERNEFacility County:
        03EPA Region:
        NoFed. Gov. Facility:
        NoIndian Tribal Land:
        EPA Records Indicate Facility Is Listed In
PA-EFACTS (Pennsylvania - Environmental Facility Application Compliance Tracking
System) is a Department-wide database that provides a holistic view of clients
and sites (including facilities) that DEP regulates.

RCRAInfo is a national information system that supports the Resource
Conservation and Recovery Act (RCRA) program through the tracking of events and
activities related to facilities that generate, transport, and treat, store, or
dispose of hazardous waste. RCRAInfo allows RCRA program staff to track the
notification, permit, compliance, and corrective action activities required
under RCRA.

        508901Prg. Sys. ID:
        HAZARDOUS WASTE PROGRAMSupplemental Interest:
        Not reportedFacility SIC Codes:
        Not reportedFacility NAICS Codes:

        PAD063408058Prg. Sys. ID:
        Not reportedSupplemental Interest:
        Not reportedFacility SIC Codes:
        Not reportedFacility NAICS Codes:

SECTION 2:  FACILITY DETAIL REPORTS
...Continued...
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To maintain currency of the following federal, state and local databases, EDR contacts the appropriate government agency on a monthly
or quarterly basis as required.

Elapsed ASTM days: Provides confirmation that this report meets or exceeds the 90-day updating
requirement of the ASTM standard.

WASTE MANAGEMENT

RCRA: Resource Conservation and Recovery Act Information
Source:  EPA
Telephone:  800-424-9346

RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the
Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste
Amendments (HSWA) of 1984. RCRAInfo replaces the data recording and reporting abilities
of the Resource Conservation and Recovery Information System (RCRIS). The database includes
selective information on sites which generate, transport, store, treat and/or dispose of
hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally
exempt small quantity generators (CESQGs) generate less than 100 kg of hazardous waste,
or less than 1 kg of acutely hazardous waste per month. Small quantity generators (SQGs)
generate between 100 kg and 1,000 kg of hazardous waste per month. Large quantity generators
(LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely
hazardous waste per month. Transporters are individuals or entities that move hazardous waste
from the generator off-site to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.

Date of Government Version:  06/13/2006 Date of Last EDR Contact:  09/15/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 11/20/2006

BRS: Biennial Reporting System
Source:  EPA/NTIS
Telephone:  800-424-9346

The Biennial Reporting System is a national system administered by the EPA that collects
data on the generation and management of hazardous waste. BRS captures detailed data from
two groups: Large Quantity Generators (LQG) and Treatment, Storage, and Disposal Facilities.

Date of Government Version:  12/31/2003 Date of Last EDR Contact:  09/15/2006
Database Release Frequency:  Biennially Date of Next Scheduled Update: 12/11/2006

RAATS: RCRA Administrative Action Tracking System
Source:  EPA
Telephone:  202-564-4104

RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions
issued under RCRA pertaining to major violators and includes administrative and civil actions
brought by the EPA. For administration actions after September 30, 1995, data entry in the
RAATS database was discontinued. EPA will retain a copy of the database for historical records.
It was necessary to terminate RAATS because a decrease in agency resources made it impossible
to continue to update the information contained in the database.

Date of Government Version:  04/17/1995 Date of Last EDR Contact:  09/05/2006
Database Release Frequency:  No Update Planned Date of Next Scheduled Update: 12/04/2006

CORRACTS: Corrective Action Report
Source:  EPA
Telephone:  800-424-9346

CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.

Date of Government Version:  03/15/2006 Date of Last EDR Contact:  09/05/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 12/04/2006

PADS: PCB Activity Database System
Source:  EPA
Telephone:  202-566-0500

PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or
brokers and disposers of PCB’s who are required to notify the EPA of such activities.

Date of Government Version:  07/07/2006 Date of Last EDR Contact:  08/09/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 11/06/2006

SECTION 3:  DATABASES SEARCHED AND UPDATE DATES
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MLTS: Material Licensing Tracking System
Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169

MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately
8,100 sites which possess or use radioactive materials and which are subject to NRC licensing
requirements. To maintain currency, EDR contacts the Agency on a quarterly basis.

Date of Government Version:  07/10/2006 Date of Last EDR Contact:  07/03/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 10/02/2006

PA AST: Listing of Pennsylvania Regulated Aboveground Storage Tanks
Source:  Department of Environmental Protection
Telephone:  717-772-5599

Registered Aboveground Storage Tanks.

Date of Government Version:  06/01/2006 Date of Last EDR Contact:  07/11/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/09/2006

PA UST: Listing of Pennsylvania Regulated Underground Storage Tanks
Source:  Department of Environmental Protection
Telephone:  717-772-5599

Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource
Conservation and Recovery Act (RCRA) and must be registered with the state department responsible
for administering the UST program. Available information varies by state program.

Date of Government Version:  06/01/2006 Date of Last EDR Contact:  07/11/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/09/2006

PA LUST: Storage Tank Release Sites
Source:  Department of Environmental Protection
Telephone:  717-783-7509

Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported
leaking underground storage tank incidents. Not all states maintain these records, and the
information stored varies by state.

Date of Government Version:  06/14/2006 Date of Last EDR Contact:  07/12/2006
Database Release Frequency:  Semi-Annually Date of Next Scheduled Update: 10/09/2006

ERNS: Emergency Response Notification System
Source:  National Response Center, United States Coast Guard
Telephone:  202-260-2342

Emergency Response Notification System. ERNS records and stores information on reported releases
of oil and hazardous substances.

Date of Government Version:  12/31/2005 Date of Last EDR Contact:  07/25/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 10/23/2006

HMIRS: Hazardous Materials Information Reporting System
Source:  U.S. Department of Transportation
Telephone:  202-366-4555

Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents
reported to DOT.

Date of Government Version:  07/03/2006 Date of Last EDR Contact:  07/19/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 10/16/2006

WASTE DISPOSAL

NPL: National Priority List
Source:  EPA
Telephone:  Not reported

National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over
1,200 sites for priority cleanup under the Superfund Program. NPL sites may encompass relatively
large areas. As such, EDR provides polygon coverage for over 1,000 NPL site boundaries produced
by EPA’s Environmental Photographic Interpretation Center (EPIC) and regional EPA offices.

Date of Government Version:  07/05/2006 Date of Data Arrival at EDR: 08/02/2006
Date Made Active at EDR:  09/12/2006 Elapsed ASTM Days: 41
Database Release Frequency:  Quarterly Date of Last EDR Contact:  08/02/2006

SECTION 3:  DATABASES SEARCHED AND UPDATE DATES
...Continued...
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Proposed NPL: Proposed National Priority List Sites
Source:  EPA
Telephone:  Not reported

Date of Government Version:  07/05/2006 Date of Data Arrival at EDR: 08/02/2006
Date Made Active at EDR:  09/12/2006 Elapsed ASTM Days: 41
Database Release Frequency:  Quarterly Date of Last EDR Contact:  08/02/2006

DELISTED NPL: National Priority List Deletions
Source:  EPA
Telephone:  Not reported

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes
the criteria that the EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e),
sites may be deleted from the NPL where no further response is appropriate.

Date of Government Version:  07/05/2006 Date of Data Arrival at EDR: 08/02/2006
Date Made Active at EDR:  09/12/2006 Elapsed ASTM Days: 41
Database Release Frequency:  Quarterly Date of Last EDR Contact:  08/02/2006

CERCLIS: Comprehensive Environmental Response, Compensation, and Liability Information System
Source:  EPA
Telephone:  703-413-0223

CERCLIS contains data on potentially hazardous waste sites that have been reported to the
USEPA by states, municipalities, private companies and private persons, pursuant to Section
103 of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
CERCLIS contains sites which are either proposed to or on the National Priorities List (NPL)
and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version:  06/19/2006 Date of Data Arrival at EDR: 06/22/2006
Date Made Active at EDR:  08/23/2006 Elapsed ASTM Days: 62
Database Release Frequency:  Quarterly Date of Last EDR Contact:  09/21/2006

CERCLIS-NFRAP: CERCLIS No Further Remedial Action Planned
Source:  EPA
Telephone:  703-413-0223

Archived sites are sites that have been removed and archived from the inventory of CERCLIS
sites. Archived status indicates that, to the best of EPA’s knowledge, assessment at a site
has been completed and that EPA has determined no further steps will be taken to list this
site on the National Priorities List (NPL), unless information indicates this decision
was not appropriate or other considerations require a recommendation for listing at a later
time. This decision does not necessarily mean that there is no hazard associated with a given
site; it only means that, based upon available information, the location is not judged to
be a potential NPL site. 

Date of Government Version:  07/17/2006 Date of Last EDR Contact:  09/18/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 12/18/2006

ROD: Records Of Decision
Source:  EPA
Telephone:  703-416-0223

Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site
containing technical and health information to aid in the cleanup.

Date of Government Version:  07/10/2006 Date of Last EDR Contact:  07/06/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 10/02/2006

NPL RECOVERY: Federal Superfund Liens
Source:  EPA
Telephone:  202-564-4267

Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA
has the authority to file liens against real property in order to recover remedial action
expenditures or when the property owner received notification of potential liability. USEPA
compiles a listing of filed notices of Superfund Liens.

Date of Government Version:  10/15/1991 Date of Data Arrival at EDR: 02/02/1994
Date Made Active at EDR:  03/30/1994 Elapsed ASTM Days: 56
Database Release Frequency:  No Update Planned Date of Last EDR Contact:  08/21/2006

SECTION 3:  DATABASES SEARCHED AND UPDATE DATES
...Continued...
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PA SHWS: Hazardous Sites Cleanup Act Site List
Source:  Department Environmental Protection
Telephone:  717-783-7816

The Hazardous Sites Cleanup Act Site List includes sites listed on PA Priority List, sites
delisted from PA Priority List, Interim Response Completed sites, and Sites Being Studied
or Response Being Planned.

Date of Government Version:  02/01/2006 Date of Last EDR Contact:  08/18/2006
Database Release Frequency:  Semi-Annually Date of Next Scheduled Update: 11/13/2006

PA SWF/LF: Operating Facilities
Source:  Department of Environmental Protection
Telephone:  717-787-7564

Date of Government Version:  03/15/2006 Date of Last EDR Contact:  09/21/2006
Database Release Frequency:  Semi-Annually Date of Next Scheduled Update: 12/18/2006

MULTIMEDIA

TRIS: Toxic Chemical Release Inventory System
Source:  EPA
Telephone:  202-566-0250

Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals
to the air, water and land in reportable quantities under SARA Title III Section 313.

Date of Government Version:  12/31/2004 Date of Last EDR Contact:  09/22/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 12/18/2006

SSTS: Section 7 Tracking Systems
Source:  EPA
Telephone:  202-564-4203

Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat.
829) requires all registered pesticide-producing establishments to submit a report to the
Environmental Protection Agency by March 1st each year. Each establishment must report the
types and amounts of pesticides, active ingredients and devices being produced, and those
having been produced and sold or distributed in the past year.

Date of Government Version:  12/31/2004 Date of Last EDR Contact:  07/17/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 10/16/2006

TSCA: Toxic Substances Control Act
Source:  EPA
Telephone:  202-260-5521

Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances
included on the TSCA Chemical Substance Inventory list. It includes data on the production
volume of these substances by plant site.

Date of Government Version:  12/31/2002 Date of Last EDR Contact:  07/17/2006
Database Release Frequency:  N/A Date of Next Scheduled Update: 10/16/2006

FTTS: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA
(Toxic Substances Control Act)

Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-566-1667

FTTS tracks administrative cases and pesticide enforcement actions and compliance activities
related to FIFRA, TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act).
To maintain currency, EDR contacts the Agency on a quarterly basis.

Date of Government Version:  07/14/2006 Date of Last EDR Contact:  09/18/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 12/18/2006

FTTS INSP: FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
Act)/TSCA (Toxic Substances Control Act)

Source:  EPA
Telephone:  202-566-1667

Date of Government Version:  07/14/2006 Date of Last EDR Contact:  09/18/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 12/18/2006
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FINDS: Facility Index System/Facility Registry System
Source:  EPA
Telephone:  Not reported

Facility Index System. FINDS contains both facility information and ’pointers’ to other sources
that contain more detail. EDR includes the following FINDS databases in this report: PCS
(Permit Compliance System), AIRS (Aerometric Information Retrieval System), DOCKET (Enforcement
Docket used to manage and track information on civil judicial enforcement cases for all environmental
statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal Docket System
used to track criminal enforcement actions for all environmental statutes), FFIS (Federal
Facilities Information System), STATE (State Environmental Laws and Statutes), and PADS
(PCB Activity Data System).

Date of Government Version:  07/21/2006 Date of Last EDR Contact:  04/03/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 07/03/2006

RMP: Risk Management Plans
Source:  Environmental Protection Agency
Telephone:  202-564-8600

When Congress passed the Clean Air Act Amendments of 1990, it required EPA to publish regulations
and guidance for chemical accident prevention at facilities using extremely hazardous substances.
The Risk Management Program Rule (RMP Rule) was written to implement Section 112(r) of
these amendments. The rule, which built upon existing industry codes and standards, requires
companies of all sizes that use certain flammable and toxic substances to develop a Risk
Management Program, which includes a(n): Hazard assessment that details the potential effects
of an accidental release, an accident history of the last five years, and an evaluation of
worst-case and alternative accidental releases; Prevention program that includes safety precautions
and maintenance, monitoring, and employee training measures; and Emergency response program
that spells out emergency health care, employee training measures and procedures for informing
the public and response agencies (e.g the fire department) should an accident occur.

Date of Government Version:  06/01/2006 Date of Last EDR Contact:  08/21/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/20/2006

STORMWATER: Storm Water General Permits
Source:  Environmental Protection Agency
Telephone:  202-564-0746

A listing of all facilities with Storm Water General Permits.

Date of Government Version:  06/02/2005 Date of Last EDR Contact:  09/05/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 10/02/2006

US ENG CONTROLS: Engineering Controls Sites List
Source:  Environmental Protection Agency
Telephone:  703-603-8905

A listing of sites with engineering controls in place. Engineering controls include various
forms of caps, building foundations, liners, and treatment methods to create pathway elimination
for regulated substances to enter environmental media or effect human health.

Date of Government Version:  03/21/2006 Date of Last EDR Contact:  09/07/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/02/2006

US INST CONTROL: Sites with Institutional Controls
Source:  Environmental Protection Agency
Telephone:  703-603-8905

A listing of sites with institutional controls in place. Institutional controls include administrative
measures, such as groundwater use restrictions, construction restrictions, property use restrictions,
and post remediation care requirements intended to prevent exposure to contaminants remaining
on site. Deed restrictions are generally required as part of the institutional controls.

Date of Government Version:  03/21/2006 Date of Last EDR Contact:  09/07/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/02/2006

INDIAN LUST R1: Leaking Underground Storage Tanks on Indian Land
Source:  EPA Region 1
Telephone:  617-918-1313

A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version:  06/08/2006 Date of Last EDR Contact:  08/21/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/20/2006

SECTION 3:  DATABASES SEARCHED AND UPDATE DATES
...Continued...

Report#    Prepared for /   September 24, 2006   Page# 10 of 12



PA HSCA: HSCA Remedial Sites Listing
Source:  Department of Environmental Protection
Telephone:  717-783-7816

A list of remedial sites on the PA Priority List. This is the PA state equivalent of the
federal NPL superfund list.

Date of Government Version:  05/05/2004 Date of Last EDR Contact:  08/16/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/13/2006

PA HIST LF: Abandoned Landfill Inventory
Source:  Department of Environmental Protection
Telephone:  717-787-7564

The report provides facility information recorded in the Pennsylvania Department of Environmental
Protection ALI database. Some of this information has been abstracted from old records and
may not accurately reflect the current conditions and status at these facilities

Date of Government Version:  01/04/2005 Date of Last EDR Contact:  09/18/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 12/18/2006

PA UNREG LTANKS: Unregulated Tank Cases
Source:  Department of Environmental Protection
Telephone:  717-783-7509

Leaking storage tank cases from unregulated storage tanks.

Date of Government Version:  04/12/2002 Date of Last EDR Contact:  08/14/2003
Database Release Frequency:  No Update Planned Date of Next Scheduled Update: Not reported

PA ARCHIVE UST: Archived Underground Storage Tank Sites
Source:  Department of Environmental Protection
Telephone:  717-772-5599

The list includes tanks storing highly hazardous substances that were removed from the DEP’s
Storage Tank Information database because of the Department’s policy on sensitive information.
The list also may include tanks that are removed or permanently closed.

Date of Government Version:  06/01/2006 Date of Last EDR Contact:  07/11/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/09/2006

PA ARCHIVE AST: Archived Aboveground Storage Tank Sites
Source:  Department of Environmental Protection
Telephone:  717-772-5599

The list includes aboveground tanks with a capacity greater than 21,000 gallons that were
removed from the DEP’s Storage Tank Information database because of the Department’s policy
on sensitive information. The list also may include tanks that are removed or permanently
closed.

Date of Government Version:  06/01/2006 Date of Last EDR Contact:  07/11/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/09/2006

PA MANIFEST: Manifest Information
Source:  Department of Environmental Protection
Telephone:  Not reported

Hazardous waste manifest information.

Date of Government Version:  12/31/2005 Date of Last EDR Contact:  09/11/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 12/11/2006

PA ACT 2-DEED: Act 2-Deed Acknowledgment Sites
Source:  Department of Environmental Protection
Telephone:  717-783-9470

This listing pertains to sites where the Department has approved a cleanup requiring a deed
acknowledgment under Act 2. This list includes sites remediated to a non-residential Statewide
health standard (Section 303(g)); all sites demonstrating attainment of a Site-specific
standard (Section 304(m)); and sites being remediated as a special industrial area (Section
305(g)). Persons who remediated a site to a standard that requires a deed acknowledgment
shall comply with the requirements of the Solid Waste Management Act or the Hazardous Sites
Cleanup Act, as referenced in Act 2. These statutes require a property description section
in the deed concerning the hazardous substance disposal on the site. The location of disposed
hazardous substances and a description of the type of hazardous substances disposed on the
site shall be included in the deed acknowledgment. A deed acknowledgment is required at the
time of conveyance of the property.

Date of Government Version:  06/20/2006 Date of Last EDR Contact:  09/11/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/13/2006
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PA ENG CONTROLS: Engineering Controls Site Listing
Source:  Department of Environmental Protection
Telephone:  717-783-9470

Under the Land Recycling Act (Act 2) persons who perform a site cleanup using the site-specific
standard or the special industrial area standard may use engineering or institutional controls
as part of the response action. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances
to enter environmental media or effect human health.

Date of Government Version:  03/08/2006 Date of Last EDR Contact:  08/16/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/13/2006

PA INST CONTROL: Institutional Controls Site Listing
Source:  Department of Environmental Protection
Telephone:  717-783-9470

Under the Land Recycling Act (Act 2) persons who perform a site cleanup using the site-specific
standard or the special industrial area standard may use engineering or institutional controls
as part of the response action. Institutional controls include administrative measures, such
as groundwater use restrictions, construction restrictions, property use restrictions, and
post remediation care requirements intended to prevent exposure to contaminants remaining
on site. Deed restrictions are generally required as part of the institutional controls.

Date of Government Version:  03/08/2006 Date of Last EDR Contact:  08/16/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/13/2006

PA VCP: Voluntary Cleanup Program Sites
Source:  Department of Environmental Protection
Telephone:  717-783-2388

Sites involved in the Voluntary Cleanup Program

Date of Government Version:  06/20/2006 Date of Last EDR Contact:  09/11/2006
Database Release Frequency:  Semi-Annually Date of Next Scheduled Update: 11/13/2006

PA DRYCLEANERS: Drycleaner Facility Locations
Source:  Department of Environmental Protection
Telephone:  717-787-9702

A listing of drycleaner facility locations.

Date of Government Version:  07/20/2006 Date of Last EDR Contact:  07/17/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 10/16/2006

PA BROWNFIELDS: Brownfields Sites
Source:  Department of Environmental Protection
Telephone:  717-783-7509

Date of Government Version:  06/20/2006 Date of Last EDR Contact:  09/11/2006
Database Release Frequency:  Varies Date of Next Scheduled Update: 11/13/2006

PA AIRS: Permit and Emissions Inventory Data
Source:  Department of Environmental Protection
Telephone:  717-787-9702

Permit and emissions inventory data.

Date of Government Version:  12/31/2004 Date of Last EDR Contact:  07/24/2006
Database Release Frequency:  Annually Date of Next Scheduled Update: 10/23/2006

POTENTIAL SUPERFUND LIABILITY

PRP: Potentially Responsible Parties
Source:  EPA
Telephone:  202-564-6064

A listing of verified Potentially Responsible Parties

Date of Government Version:  07/20/2006 Date of Last EDR Contact:  07/06/2006
Database Release Frequency:  Quarterly Date of Next Scheduled Update: 10/02/2006

SECTION 3:  DATABASES SEARCHED AND UPDATE DATES
...Continued...

Report#    Prepared for /   September 24, 2006   Page# 12 of 12


	FINAL ENVIRONMENTAL CONDITION OF PROPERTY REPORT WILKES-BARRE
	Certification
	Executive Summary
	Contents
	Abbreviations and Acronyms
	1 Introduction 
	1.1 Purpose of Environmental Condition of Property 

	2 Site Location and Physical Description
	2.1 Site Location 
	2.2 Asset Information
	2.3 Physical Description 
	2.3.1 Main Administration Building
	2.3.2 Organizational Maintenance Shop Building
	2.3.3 Vehicle Wash Area

	2.4 Site Hydrology and Geology 
	2.4.1 Surface Water Characteristics
	2.4.2 Hydrogeological Characteristics

	2.5 Site Utilities 
	2.6 Water Supply Wells and Septic Systems

	3 Site History
	3.1 History of Ownership
	3.2 Past Uses and Operations
	3.3 Past Use, Storage, Disposal, and Release of Hazardous Substances
	3.3.1 Past Use and Storage of Hazardous Substances 
	3.3.2 Past Disposal and Release of Hazardous Substances

	3.4 Past Presence of Bulk Petroleum Storage Tanks 
	3.5 Review of Previous Environmental Reports
	3.5.1 2002 Engineering and Environmental Facility Assessment
	3.5.2 1993 UST Closure Report for Wilkes-Barre USARC
	3.5.3 1995 Concept Design/Study Reserve Center Vehicle Wash Sites
	3.5.4 1995 Cultural Resource Management Plan
	3.5.5 1994 Final Report Lead Abatement
	3.5.6 1997 Total Facility Assessment Report


	4 Adjacent Properties
	4.1 Land Uses
	4.2 Findings

	5 Review of Regulatory Information
	5.1 Federal Environmental Records 
	5.1.1 Federal National Priorities List Sites within 1 Mile 
	5.1.2 Federal Comprehensive Environmental Response, Compensation and Liability Act Information Systems Sites within 0.5 Mile
	5.1.3 Resource Conservation and Recovery Act Corrective Action Sites within 1 Mile
	5.1.4 RCRA Transport, Treatment, and/or Disposal Sites within 0.5 Mile
	5.1.5 Federal RCRA Small and Large Quantity Generators List within 0.25 Mile
	5.1.6 Federal Emergency Response Notification System List

	5.2 State and Local Environmental Records
	5.2.1 State Lists of Hazardous Waste Sites within 1 Mile 
	5.2.2 State Registered Landfills or Solid Waste Disposal Sites within 0.5 Mile
	5.2.3 State Registered Leaking UST Sites within 0.5 Mile 
	5.2.4 State Registered UST Sites within 0.5 Mile
	5.2.5 State Spills Incidents
	5.2.6 Records of Contaminated Public Wells 
	5.2.7 Voluntary Remediation Program Sites within 0.5 Mile
	5.2.8 State-Registered Bulk Fertilizer and Pesticide Storage Facilities within 0.25 Mile

	5.3 Unmapped Sites
	5.4 Summary of Properties Evaluated to Determine Risk to the Property

	6 Site Investigation and Review of Hazards
	6.1 USTs/ASTs 
	6.2 Inventory of Chemicals/Hazardous Substances 
	6.3 Waste Disposal Sites
	6.4 Pits, Sumps, Drywells, and Catch Basins
	6.5 Asbestos containing Material
	6.6 PCB containing Equipment
	6.7 Lead based Paint 
	6.8 Radon
	6.9 Munitions and Explosives of Concern
	6.10 Radioactive Materials

	7 Review of Special Resources
	7.1 Land Use 
	7.2 Coastal Zone Management
	7.3 Wetlands
	7.4 100 year Floodplain
	7.5 Natural Resources
	7.6 Cultural Resources 
	7.7 Other Special Resources

	8 Conclusions 
	8.1 Review of Findings
	8.2 Environmental Condition of Property

	9 References
	Appendixes
	A. Figures
	B. Site Reconnaissance Photographs
	C. Property Acquisition Documents and Chain of Title Report
	D. Previous Environmental Site Assessment Reports
	E. Regulatory Database Search Report




