
HYDROGEOLOGIC RECONNAISSANCE OF THE SWOPE OIL SUPERFUND SITE AND VICINITY, 

CAMDEN AND BURLINGTON COUNTIES, NEW JERSEY

By Gary J. Barton and Martha Krebs

U.S. GEOLOGICAL SURVEY 

Open-File Report 89-402

Prepared in cooperation with the 
U.S. ENVIRONMENTAL PROTECTION AGENCY

West Trenton, New Jersey 

1990

T$r u ft^ft!! SD i AvAfLAb



DEPARTMENT OF THE INTERIOR 

MANUEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY 

Dallas L. Peck, Director

For additional information 
write to:

District Chief
U.S. Geological Survey
Mountain View Office Park
810 Bear Tavern Road
Suite 206
West Trenton, NJ 08628

Copies of this report can be 
purchased from:

U.S. Geological Survey
Books and Open-File Reports Section
Federal Center, Building 810
Box 25425
Denver, CO 80225



CONTENTS

Page

Abstract........................................................... 1
Introduction....................................................... 2

Purpose and scope............................................. 2
Previous and ongoing investigations........................... 3
Well-numbering system......................................... 5
Acknowledgments............................................... 6

Description of study area.......................................... 6
Swope Oil site operations..................................... 7
Public-supply wells........................................... 7
Waste-disposal sites.......................................... 8

Hydrogeologic framework............................................ 8
Regional stratigraphy......................................... 8
Study area.................................................... 11
Swope Oil Superfund site...........................'........... 14
Hydraulic properties of hydrogeologic units................... 14

Ground water....................................................... 15
Flow.......................................................... 15
Water-level fluctuations...................................... 19
Quality....................................................... 19

Sample-collection and laboratory analytical methods...... 19
Contamination............................................ 22

Data base.......................................................... 26
Well inventory................................................ 26
Ground-water levels........................................... 27
Specific-capacity and slug tests.............................. 27
Ground-water withdrawals...................................... 30
Chemical analyses............................................. 30

References cited................................................... 31
Glossary........................................................... 67
Appendix A. Slug-test plots for observation wells at Swope Oil

Superfund site, 1985 ................................ 69
B. Slug-test data for observation wells at the Pennsauken

Landfill, 1987 ...................................... 74
C. Drillers' and geologists' logs of wells and test

borings in the study area........................... 83
D. Geophysical logs of wells and test borings in the

study area. ......................................... 226

ILLUSTRATIONS

Plate 1. Maps and sections of the Swope Oil Superfund site and
vicinity, New Jersey................................... in pocket

la. Location of wells, test borings, and lines of
sections......................................

Ib. Location of wells and test borings at the Swope
Oil Superfund site............................

Ic. Location of public-supply well fields and waste-
disposal sites with observation-well networks. 

Id. Hydrogeologic section A-A'......................
le. Hydrogeologic section B-B'......................

iii



ILLUSTRATIONS--Continued

Page

Figure 1. Map showing location of study area...................... 4
2. Map showing structure contours of the top of the bed­ 

rock surface beneath Coastal Plain sediments in 
Camden and Burlington Counties, New Jersey............ 12

3. Geologic section showing alluvial deposits in the Swope 
Oil study area and vicinity, New Jersey, and 
Pennsylvania.......................................... 13

4. Map showing potentiometric surface of the middle aquifer 
and undifferentiated parts of the Potomac-Raritan- 
Magothy aquifer system, southwestern, New Jersey, 1983 17

5. Map showing potentiometric surface of the lower aquifer 
of the Potomac-Raritan-Magothy aquifer system, south­ 
western, New Jersey, 1983............................. 18

TABLES

Table 1. New Jersey pollutant discharge elimination system permit, 
observation-well, and selected test-boring numbers for 
waste-disposal sites in the Swope Oil study area....... 9

2. Geologic and hydrogeologic units in the Swope Oil study
area and vicinity...................................... 10

3. Summary of selected specific-capacity-test data from the
Swope Oil study area................................... 16

4. Wells with water-quality data by type from 1980-87 in the
Swope Oil study area................................... 20

5. Results of analyses for physical properties and common
ions in water from wells in the Swope Oil study area... 34

6. Results of analyses for trace metals in water from wells
in the Swope Oil study area............................ 42

7. Results of analyses for purgeable organic compounds in
water from wells in the Swope Oil study area........... 46

8. Results of analyses with detectable concentrations of 
base/neutral- and acid-extractable organic compounds 
in water from wells in the Swope Oil study area........ 21

9. U.S. Environmental Protection Agency hazardous substance
list................................................... 23

10. Maximum concentrations of metals and purgeable organic
compounds in ground water in the Swope Oil study area, 
grouped by water purveyors and waste-disposal sites.... 24

11. Records of selected wells and test borings in the Swope
Oil study area......................................... 54

12. Water levels in wells in the Swope Oil study area 
measured by the U.S. Geological Survey, 1984 and 
1986. .................................................. 28

13. Water levels in wells at the Swope Oil Superfund site,
1984 and 1985.......................................... 29

14. Ground-water withdrawals from public-supply well fields
and wells in the Swope Oil study area.................. 60

iv



CONVERSION FACTORS AND ABBREVIATIONS

Data presented in this report are in inch-pound units. To convert inch- 
pound units to metric (International System) units, use the following 
factors:

Multiply inch-pound unit

inch (in.) 
foot (ft) 
mile (mi) 
square mile

(mi 2 ) 
gallon per minute

(gal/min)
gallon per minute per 
foot [(gal/min)/ft]

fix

25.4
0.3048
1.609
2.590

0.06308

0.2070

To obtain metric unit

millimeter (mm) 
meter (m) 
kilometer (km) 
square kilometer

(km2 ) 
liter per second

(L/s)
liter per second per 
meter [(L/s)/m]

Temperature Conversion

Temperature in degrees Celsius (°C) is converted to degrees Fahrenheit 
(°F) by the equation: °F - (9/5)°C + 32.

Sea level: In this report, "sea level" refers to the National Geodetic 
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a 
general adjustment of the first-order level nets of both the United States 
and Canada, formerly called "Sea Level Datum of 1929."

v



HYDROGEOLOGIC RECONNAISSANCE OF THE SWOPE OIL SUPERFUND SITE AND VICINITY, 
CAMDEN AND BURLINGTON COUNTIES, NEW JERSEY

By Gary J. Barton and Martha Krebs

ABSTRACT

From 1965-79, a chemical reclamation facility, now known as the Swope 
Oil Superfund site, sold and processed a variety of chemical compounds. 
Operation of the facility resulted in contamination of ground water beneath 
the 1.9-acre site. During 1984, the maximum concentrations of chromium and 
lead in ground water were 64 and 90 jug/L (micrograms per liter), 
respectively; the maximum concentration of total purgeable organic compounds 
(POCs) was 108 jug/L; and the maximum concentration of total base/neutral- 
and acid-extractable organic compounds was 116 jug/L. Although the off-site 
migration of these compounds has not been studied, a public-supply well 300 
feet from the site is contaminated, and a public-supply well 1,400 feet from 
the site may be threatened.

The study area is adjacent to the tidally influenced Delaware River and 
is situated in the New Jersey part of the Atlantic Coastal Plain 
physiographic province. This province consists of a wedge of unconsolidated 
sediment which thickens and dips toward the Atlantic Ocean.

The study area is underlain by alluvial deposits, the Cretaceous 
Merchantville-Woodbury confining unit, and the Potomac-Raritan-Magothy 
aquifer system. These deposits, which are composed of gravel, sand, silt, 
and clay, crop out in the study area and are underlain by bedrock. These 
hydrogeologic units comprise the water-table aquifer, the confining units, 
and the confined aquifer found throughout the study area.

The Potomac-Raritan-Magothy aquifer system is incised by the Delaware 
River and is hydraulically connected to it. Regional estimates of hydraulic 
conductivities of aquifers and confining units in Cretaceous rocks are 130 
to 350 ft/d (feet per day), and approximately 2.0 x 10 2 ft/d, respectively. 
The average yield of wells 6 inches or larger in the confined aquifer is 
approximately 1190 gallons per minute; specific capacity ranges from 17 to 
80 gallons per minute per foot of drawdown.

The surface of the water table beneath the Swope Oil Superfund site is 
approximately 17 feet below sea level. Ground-water levels throughout the 
study area are believed to be below the stage of the Delaware River, causing 
induced recharge to the Potomac-Raritan-Magothy aquifer system from the 
river. Precipitation is the principal source of recharge to the water-table 
aquifer. Induced recharge into aquifers of the Potomac-Raritan-Magothy 
aquifer system from the Delaware River and downward leakage of water through 
confining units toward pumping centers in Camden County are the principal 
sources of recharge to the confined aquifer.

Five public-supply well fields are located in the study area, primarily 
adjacent to the Delaware River. During 1983 public-supply wells pumped 
approximately 25 million gallons per day of water, which accounts for



approximately 30 percent of all ground-water withdrawals by public-supply 
wells in Camden County. Four waste-disposal sites with observation-well 
networks are also located in the study area.

The water-table and confined aquifers are contaminated in several 
locations in the study area. The concentration of metals and purgeable 
organic compounds exceeds U.S. Environmental Protection Agency and New 
Jersey Department of Environmental Protection maximum contaminant level for 
drinking-water in more than 20 wells in the study area. Based on limited 
data, the maximum concentration of total POCs in water from public-supply 
wells is approximately 300 /ig/L and at waste-disposal sites is 35,140 /zg/L.

Construction details of 98 wells and 16 test borings are presented. 
Drillers', geologists', and geophysical logs made in 68 wells and 12 test 
borings are included. Ground-water levels measured during three water-level 
measurement programs from 1984-86, slug-test data, and ground-water 
withdrawals from 1956 to 1987 are listed. Results of more than 180 chemical 
analyses of ground-water samples collected during 1980-87 from 53 wells are 
given. Physical properties and chemical constituents including common ions, 
trace metals, purgeable organic compounds, and base/neutral- and acid- 
extractable organic compounds are reported.

INTRODUCTION

The study area includes the Swope Oil Superfund site 1 and adjacent areas 
in northern Camden and western Burlington Counties, New Jersey (fig. 1). 
From 1965 to 1979, a chemical reclamation facility was operated on a 
1.9-acre site in Pennsauken Township, Camden County. This site is underlain 
by the Potomac-Raritan-Magothy aquifer system, the most heavily pumped 
source of water in the New Jersey Coastal Plain and the only source of 
drinking water in the area. Operations at the site contaminated the ground 
water with synthetic organic compounds and trace metals (NUS Corporation, 
1985). Although off-site migration of these compounds has not been studied, 
a public-supply well 300 feet from the site is contaminated, and a public- 
supply well 1,400 feet from the site may be threatened.

The Region II Administrator of the U.S. Environmental Protection Agency 
(USEPA) signed a Record of Decision in 1985 recommending that a supplemental 
Remedial Investigation/Feasibility Study (RI/FS) be undertaken to evaluate 
the extent of ground-water contamination at this site (Geraghty and Miller, 
Inc., 1987). The USEPA subsequently requested that the U.S. Geological 
Survey provide technical assistance in evaluating the impact of the site, 
now called the Swope Oil Superfund site, on the local ground-water quality.

Purpose and Scope

This report provides a generalized description of the hydrogeologic 
framework, information on waste-disposal sites, and data on wells and test 
borings in the Swope Oil study area. These data were compiled from U.S. 
Geological Survey files and reports, New Jersey Department of Environmental

1 The use of industry or firm names in this report is for location purposes 
only, does not impute responsibility for any present or potential effects 
on the natural resources.



Protection (NJDEP) files, and consultants' reports. Data collected prior to 
the initial 1985 RI/FS at the Swope Oil Superfund site are presented for 
historical perspective.

Also in this report are hydrogeologic sections and maps of the top of 
the bedrock surface and the potentiometric surface of the Potomac-Raritan- 
Magothy aquifer system. Locations of public-supply well fields, waste- 
disposal sites, and wells and test borings in the study area are shown on 
maps. Tables include well-construction details, specific capacities of 
wells, ground-water levels, slug-test data, ground-water withdrawals, and 
results of analyses for physical properties and common ions, trace metals, 
purgeable organic compounds, and base/neutral- and acid-extractable 
compounds in water from wells. Appendixes include copies of drillers', 
geologists', and geophysical logs for wells and test borings.

Previous and Ongoing Investigations

Previous and ongoing investigations adjacent to or including the Swope 
Oil study area focused on defining the regional hydrogeologic units, 
assessing regional ground-water resources, simulating regional ground-water 
flow in the Potomac-Raritan-Magothy aquifer system, and assessing waste 
disposal sites.

Gill and Farlekas (1976) developed geohydrologic maps of the Potomac- 
Raritan-Magothy aquifer system in the New Jersey Coastal Plain. Farlekas 
and others (1976) provided information on the ground-water hydrology of 
Camden County. They mapped the hydrogeologic units and addressed the 
availability and quality of ground water based chiefly on analysis and 
interpretation of ground-water levels, aquifer tests, water-use data, and 
water-quality data. Owens and Minard (1979) presented a detailed 
reconnaissance of upper Cenozoic sediments in the Delaware River Valley and 
the Northern Delmarva Peninsula, New Jersey, Pennsylvania, Delaware, and 
Maryland.

Vowinkel and Foster (1981) appraised and described the ground-water 
system, computed approximate hydrologic budgets, and summarized the effects 
of ground-water withdrawals on the natural hydrologic system of the Coastal 
Plain in New Jersey. Vowinkel (1984) presented aggregate ground-water 
withdrawal data for the New Jersey Coastal Plain. Zapecza (1984) presented 
the results of an intensive study of borehole geophysical logs of the New 
Jersey Coastal Plain and defined the occurrence and configuration of 
regional hydrogeologic units. Walker (1983) and Eckel and Walker (1986) 
documented and evaluated changes in water levels in the major artesian 
aquifers of the New Jersey Coastal Plain.

Navoy and others (U.S. Geological Survey, writ'ten commun. , 1988) are 
studying the ground-water hydrology of Camden County and vicinity. The main 
purpose of their study is to examine the flow of ground water in the 
Potomac-Raritan-Magothy aquifer system. The study will define the geologic 
framework and hydraulic properties of the aquifer system and describe 
characteristics of flow, interaction of the aquifer system with the Delaware 
River estuary and overlying aquifers, and water use. The findings of the 
investigation will be used to develop a detailed three-dimensional model of
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ground-water flow in the Camden area. This study also will assess the need 
for and feasibility of modeling contaminant transport (Leahy and others, 
1987).

Luzier (1980) developed a two-dimensional model of ground-water flow in 
the Potomac-Raritan-Magothy aquifer system to evaluate the effects of 
increasing water use. Using Luzier's model, Harbaugh and others (1980) 
tested various conjunctive-use strategies to determine the resulting poten- 
tiometric surface. A model prepared by Camp Dresser McKee, Inc. (1982) for 
the Delaware River Basin Commission was used to simulate flow in the Coastal 
Plain of New Jersey, Pennsylvania, and parts of Delaware. The New Jersey 
subregional Regional Aquifer System Analysis project includes a detailed 
investigation of the geohydrologic framework, geochemistry, and regional 
flow systems of major aquifers in the New Jersey Coastal Plain (Meisler, 
1980; Martin, 1987).

Langmuir (1969), Farlekas and others (1976), Fusillo and Voronin (1981), 
and Fusillo and others (1985) conducted regional or county reconnaissance 
studies of ground-water quality that included the Swope Oil study area. 
Water samples, chiefly from the Potomac-Raritan-Magothy aquifer system, were 
collected for each study and were analyzed for various chemical constituents 
including purgeable organic compound and trace metals. Fusillo and others 
(1984) compiled ground-water quality data collected from 1923 to 1983 for 
part of the Potomac-Raritan-Magothy aquifer system in southwestern New 
Jersey.

The Swope Oil Superfund site has been studied since 1984. An analysis 
of aerial photographs of the Swope Oil Superfund site taken between 1965 and 
1983 was prepared by the Bionetics Corporation (1984) for the USEPA. The 
NUS Corporation conducted a Remedial Investigation/ Feasibility study at the 
Swope Oil Superfund site during 1984-85. NUS Corporation installed five 
monitoring wells and eight test holes to obtain geologic and geophysical 
logs, cores of the lower confining unit, slug-test data, samples for water- 
quality and soil-chemistry analyses, and water levels (NUS Corporation, 
1985). As part of an ongoing study, ERT, a contractor to the responsible 
parties, investigated the occurrence of polychlorinated biphenyls (PCBs) in 
shallow soils and conducted a terrain conductivity survey at this site 
during October 1987 (Phillip Guarraia, U.S. Environmental Protection Agency, 
Region II, oral commun., 1988).

Hydrogeologic investigations are currently being conducted at three 
additional waste-disposal sites in the study area the Pennsauken Township 
Landfill, Aluminum Shapes, and Remanufactured Engines and Auto Parts. These 
investigations include installing wells and test holes, defining 
hydrogeologic units and hydrologic conditions, measuring water levels, and 
evaluating the quality of ground water (G. Haag, New Jersey Department of 
Environmental Protection, oral commun., 1987). Some of the data collected 
at these three sites have been obtained from the NJDEP and consulting firms 
and are included in this report.

Well-Numbering System

Two well-numbering systems are used in this report. The first, based on 
the well-numbering system used by the U.S. Geological Survey in New Jersey



since 1978, consists of a county code number (first two digits), followed by 
a sequence number of the well within the county (last four digits). County 
codes used are Burlington (5) and Camden (7). For example, well number 
070372 represents the 372nd well inventoried in Camden County. Construction 
details for wells with this type of identifier are stored in the U.S. 
Geological Survey Ground Water Site Inventory (GWSI) data base.

The second well-numbering system consists of a three-digit well number 
used only in this report. This well-numbering system was developed for this 
report and is not used by either NJDEP or NUS Corporation. These well 
numbers are used to identify wells located in Camden County (for example, 
well number 021) that have not yet been entered into the GWSI data base.
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DESCRIPTION OF STUDY AREA

The Swope Oil study area includes approximately 10.5 square miles in 
Pennsauken Township, Camden County, and the Palmyra Borough and Cinnaminson 
Township, Burlington County, New Jersey (fig. 1 and pi. la). The Swope Oil 
Superfund site is a 1.9-acre triangular site situated between two railroad 
spurs and National Highway in an industrial park in the center of the study 
area (pi. la). Bordering the study area to the northeast are Palmyra 
Borough and Cinnaminson Township. The study area extends southeast to Maple 
Shade Township. The Delaware River borders the study area to the northwest. 
The study area has gently rolling hills and low-lying topography with 
altitudes that range from sea level to slightly more than 80 ft (feet) above 
sea level. Land use is primarily commercial, industrial, and residential.

The Swope Oil study area is situated within the Delaware River basin. 
The Delaware River is an estuary from Trenton, New Jersey to the Atlantic 
Ocean; the river and the lower reaches of its tributaries are tidally 
influenced in the study area. Delaware River tide elevations in the study 
area are measured at the U.S. Geological Survey tide-gaging station, 
Delaware River at Palmyra, New Jersey near the Tacony-Palmyra Bridge (pi. 
la). From October 1985 to September 1986, elevations ranged from a maximum 
high tide of 6.56 ft above sea level during May to a minimum low tide of 
3.94 ft below sea level during January and March (Bauersfeld and others, 
1987).

In the study area, the Delaware River Basin is divided into the 
Pennsauken, Baldwin Run, and Pomperston drainage basins (Vowinkel and 
Foster, 1981). Surface water in the study area drains into the Delaware 
River. The primary stream, Pennsauken Creek, is located in the northern 
part of the study area. North Branch and South Branch are streams in the



eastern part of the study area that meet to form Pennsauken Creek (pi. la). 
Pochack Creek is a smaller stream located in the southern part of the study 
area. Because these perennial streams are tidal throughout most of the 
study area, base flows have not been estimated.

Swope Oil Site Operations

A chemical reclamation facility operated from 1965 to 1979 (pi. Ib) at 
the Swope Oil Superfund site. Various chemical compounds were stored and/or 
processed at this facility. These chemical compounds include phosphate - 
ester hydraulic fluid, paints, varnishes, solvents, plasticizers, and 
printing inks. On-site features include a main building that served as an 
office and warehouse, a distilling house, a diked tank farm consisting of 
approximately 15 above-ground tanks, an unlined lagoon, and an area of 
buried sludge (NUS Corporation, 1985). The unlined lagoon has an irregular 
oval shape, and is approximately 120 ft long with a maximum width of 60 ft. 
The buried sludge area is approximately 160 ft by 100 ft. The depths of the 
lagoon and buried sludge area have not been reported.

In 1975, an inspector from the State Bureau of Air Pollution visited the 
site and recommended that the Bureau of Water Pollution Control inspect the 
site. During subsequent visits, officials observed discharges to drainage 
ditches on the site and probable migration toward Pennsauken Creek via storm 
sewers. Swope Oil Chemical Company was cited in 1975 for operating without 
proper permits and again in 1979 for failure to prepare, maintain, or fully 
implement a Spill Prevention, Containment and Countermeasure Plan. The 
company ceased operation in December 1979, and has declined to take any 
action at the site (NUS Corporation, 1985). To date, surface drums and 
approximately 3,000 tons of sludge from the on-site waste lagoon have been 
removed and a fence has been installed on the perimeter of the site 
(Geraghty and Miller, Inc., 1987), and approximately 75 percent of the 
above-ground tanks have been removed and building demolition has been 
initiated (T. Dunkelman, U.S. Environmental Protection Agency, oral commun., 
1989).

Public-Supply Wells

Water used for public supply in the study area is derived from ground 
water. Of the five well fields in the study area, the Puchack, Delair, and 
Morris well fields are owned by the Camden City Water Department, and the 
Marion and Park Avenue fields are owned by the Merchantville-Pennsauken 
Water Commission (MPWC) (pi. Ic). In addition, National Highway well 1 and 
National Highway well 2 (well numbers 070372 and 070602) are owned by the 
MPWC, and the DVWC 28 (well number 050123) and the Stephen Drive well (well 
number 050124) are owned by the Delaware Valley Water Company (pi. la). 
Pumpage is concentrated primarily along the Delaware River. During 1983, 
public-supply wells in the study area pumped approximately 25 Mgal/d 
(million gallons per day) of water from the lower aquifer of the Potomac- 
Raritan-Magothy aquifer system within the Swope Oil study area. 
Approximately 30 percent of all ground-water withdrawals from public-supply 
wells in Camden County occur within a one-mile radius of the Swope Oil 
Superfund site. Withdrawals by public-supply purveyors in the study area 
are listed in the section "Data base."



Two public-supply wells, National Highway well 1 and National Highway 
well 2 (pi. la), are adjacent to the Swope Oil Superfund site. National 
Highway well 1, 250 ft southwest of the site, is contaminated with organic 
compounds and operates only during emergencies. During 1987, about 1.15 
Mgal/d were withdrawn from National Highway well 2, approximately 1,400 ft 
northeast of the site.

Waste-Disposal Sites

The locations of four waste-disposal sites with observation-well 
networks in the study area are shown on plate Ic. The New Jersey Pollutant 
Discharge Elimination System (NJPDES) permit, observation-well, and select 
test-boring numbers for waste-disposal sites are listed in table 1. 
Observation-well and test-boring data from the four sites, drilled between 
1979 and 1986, are listed in the section "Data Base".

HYDROGEOLOGIC FRAMEWORK 

Regional Stratigraphy

The study area is in the New Jersey part of the Atlantic Coastal Plain 
physiographic province, a wedge of unconsolidated sediments that thickens 
and dips toward the Atlantic Ocean. This physiographic province is bounded 
on the northwest by the Fall Line (fig. 1).

The study area is located within the lowland subprovince of the Coastal 
Plain (Owens and Minard, 1979), an area characterized by stream valleys, 
tidal marshes, and swamp deposits at altitudes that are generally less than 
20 ft above sea level. Areas at higher elevations are much sandier and have 
better drainage than the low-lying areas.

The study area is underlain by alluvial deposits; the Merchantville 
Formation of Cretaceous age that forms the Merchantville-Woodbury confining 
unit; and the Magothy Formation and the underlying Raritan Formation and the 
Potomac Group, all of Cretaceous age, that form the Potomac-Raritan-Magothy 
aquifer system. The Woodbury Clay crops out just east of the study area. 
These units lie unconformably on pre-Cretaceous bedrock that consists of 
metamorphic and igneous rocks (table 2).

Alluvial deposits of late Cenozoic age cover that part of the Delaware 
River Valley in which the study area is located. These deposits were 
described by Owens and Minard (1979). In the study area, the upper Cenozoic 
deposits range in age from Quaternary to Tertiary. These deposits consist 
of several geologic units--late Wisconsin and Holocene Delaware River 
alluvial deposits and fill; the Pleistocene Van Sciver Lake beds and Spring 
Lake beds; and possibly the upper Miocene Pensauken Formation.

Late Wisconsin and Holocene alluvial and fill deposits occur in the 
Delaware River channel and tidal wetlands. Tidal wetlands deposits consist 
of dark silt and clay mixed with organic matter and are sufficiently 
permeable to allow appreciable recharge and discharge to pass through them 
(Parker and others, 1964). The Pleistocene deposits are graywacke sands 
deposited in a broad valley bordering the present-day Delaware River 
channel. The Pensauken Formation occurs southwest of the Pleistocene



Table l.--New Jersey pollutant discharge elimination system permit.
observation-well, and selected test-boring numbers for waste- 
disposal sites in the Swope Oil study area

[--- indicates no data available. Source of information: New 
Jersey Department of Environmental Protection hazardous-waste 
files]

Waste- NJPDES
disposal permit Test-boring Observation-well

site 1 number2 number3 number 4

Swope Oil --- 006 007 008 009 010 001 002 003 004 005
Superfund Oil 012 013
Site

Pennsauken 0054470 034 035 036 037 014 015 016 017 018 019
Township 020 021 022 023 024 025
Landfill 026 027 028 029

Aluminum 0034576 --- 038 039 040 041 
Shapes

Remanufactured 0054046 --- 042 043 044 045 046 
Engines and 
Auto Parts

1 Waste-disposal site locations shown on plate Ib.
2 New Jersey Pollutant Discharge Elimination system permit number.
3 Three-digit test-boring numbers were assigned to test borings not in the 

U.S. Geological Survey Ground Water Site Inventory (GWSI) data base. 
Shallow soil-boring locations are shown on plates la and Ic.

4 Three-digit well numbers were assigned to wells not in the U.S. Geological 
Survey GWSI data base. Well locations shown on plates la and Ic.



Table 2.--Geologic and hydrogeologic units in the Swope Oil study area and 
vicinity

System

Quaternary

Tertiary

Upper 
Cretaceous

Lower 
Cretaceous

Pre- 
Cretaceous

Geologic unit

Alluvial deposits

Pensauken Formation

Woodbury Clay

Merchantville Formation

Magothy Formation

Raritan Formation

Potomac Group

Metamorphic and 
igneous rocks

Hydrogeologic unit

Undifferentiated

Merchantville-Woodbury 
confining unit

Potomac-Raritan-Magothy 

aquifer system

Upper aquifer

Confining unit

Middle aquifer

Confining unit 

Lower aquifer

Bedrock 
confi "ing unit

Modified from Zapecza (1989).

10



deposits on a low-elevation plain 50 to 80 ft above sea level, and forms a 
band of sediments approximately 5 miles wide that has been mapped from Salem 
to Trenton, New Jersey. These deposits are primarily glauconitic and 
feldspathic sand and gravel (Owens and Minard, 1979).

The Merchantville-Woodbury confining unit overlies the Potomac-Raritan- 
Magothy aquifer system, and is comprised of the Merchantville Formation in 
the study area and the Woodbury Clay just east of the study area. The 
Merchantville-Woodbury confining unit consists of thick glauconitic clay and 
sand and is one of the least permeable confining units in the New Jersey 
Coastal Plain (Zapecza, 1984).

The Magothy and Raritan Formations and Potomac Group, the oldest 
deposits in the New Jersey Coastal Plain, consist of deposits of gravel, 
sand, silt, and clay. The Potomac-Raritan-Magothy aquifer system crops out 
in a narrow three- to five-mile wide band adjacent to the Delaware River in 
southwestern New Jersey and in the study area. In southern New Jersey, the 
Potomac-Raritan-Magothy aquifer system is composed of three major aquifers-- 
the upper, middle, and lower aquifers (Zapecza, 1984). These aquifers are 
lithologically similar to the overlying alluvial deposits and are 
hydraulically connected to them.

The Potomac-Raritan-Magothy aquifer system lies on top of bedrock. The 
altitude of the top of the bedrock surface is shown in figure 2. Because 
the bedrock consists of relatively impermeable metamorphic and igneous 
rocks, it is not hydraulically connected to the aquifer system and acts as a 
confining unit (Barksdale and others, 1958).

Study Area

Maps, cross sections, and well-log interpretations from previous 
investigations of the hydrogeologic units throughout New Jersey (Zapecza, 
1989) and in the Camden region (A.S. Navoy, U.S. Geological Survey, written 
commun., 1985) were used to develop generalized sections of the study area. 
Refinement of the regional framework was accomplished primarily through 
interpretation of additional gamma-ray geophysical logs done as part of this 
study. The following preliminary discussion of the hydrogeologic framework 
of the study area is based on section A-A' and B-B' (pi. Id and le) and on 
regional trends developed by Owens and Minard (1979) and Zapecza (1984).

Alluvial deposits form a thin veneer of permeable sediments over the 
Cretaceous deposits in the study area. Based on reconnaissance mapping 
conducted by Owens and Minard (1979) in the Delaware Valley, the thickness 
of alluvial deposits is variable and can be as much as 55 ft or more. Sand 
and clay layers in these deposits are discontinuous over short distances, as 
illustrated in section C-C' (fig. 3). Alluvial sand and gravel deposits are 
hydraulically connected to the underlying aquifer where they overlie 
aquifers of the Potomac-Raritan-Magothy aquifer system. Together these 
deposits form the water-table aquifer in the study area.

The Merchantville-Woodbury confining unit crops out in the study area 
east of National Highway 2 well (pi. le) and dips to the southeast. None of 
the logs available for wells in the study area penetrates this unit.

11



75°07'30

PENNSAUKEN 
TOWNSHIP

BURLINGTON COUNTY

CAMDEN COUNTY/

3 KILOMETERS

EXPLANATION

BEDROCK CONTOUR --Shows altitude of bedrock 
surface. Dashed where approximately 
located. Interval 100 feet. Datum is 
sea level

-485 LOCATION OF BEDROCK DATA FROM WELLS OR 
BORINGS --Number is altitude of top of 
bedrock surface, in feet below sea level

Figure 2.--Structure contours of the top of the bedrock surface
beneath Coastal Plain sediments in Camden and Burlington 
Counties, New Jersey. (From Farlekas and others, 1976.)
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The upper and middle aquifers of the Potomac-Raritan-Magothy aquifer 
system crop out where the discontinuous cover of alluvial deposits in the 
study area is absent. Both aquifers are incised by the Delaware River and 
are hydraulically connected to it. The upper and middle aquifers are 
differentiated in the southern part of the study area, where the upper 
aquifer is less than 20 ft thick and is considered to be a water-table 
aquifer, and the middle aquifer is confined and is approximately 20 ft 
thick.

In the rest of the study area, the upper and middle aquifers cannot be 
differentiated because the confining unit separating them is absent. This 
undifferentiated aquifer is a water-table aquifer that consists of numerous 
local silt and clay layers. The unsaturated and saturated parts of this 
unit together range from approximately 80 ft to greater than 100 ft thick. 
The confining unit that separates the middle, and the upper and middle 
undifferentiated aquifer, from the lower aquifer has a maximum thickness of 
30 ft and appears to extend west to the Delaware River (A. S. Navoy, U.S. 
Geological Survey, oral commun., 1988),

The lower aquifer, which lies on top of bedrock, is approximately 45 to 
110 ft thick and is hydraulically connected to the Delaware River throughout 
the study area, Altitude of bedrock east of the Delaware River in the study 
area ranges from approximately 75 to 250 ft below sea level.

Swope Oil Superfund Site

Only the water-table aquifer and the underlying confining unit at the 
Swope Oil Superfund site have been studied with test borings and wells. The 
unsaturated zone and the water-table aquifer are composed of alluvial 
deposits and the upper and middle undifferentiated aquifer of the Potomac- 
Raritan-Magothy aquifer system. From land surface to a depth of 
approximately 30 ft, the deposits consist primarily of interbedded sand, 
silt, and clay (NUS Corporation, 1985). Based on limited geologic framework 
analyses (fig. 3) conducted approximately 0.5 miles north of this site by 
Owens and Minard (1979), part or all of the upper 30 ft or so of sediments 
may be upper Cenozoic deposits. Below the surficial deposits to the top of 
the confining unit overlying the lower aquifer, sediments are coarse-grained 
and consist primarily of sand and some gravel with minor amounts of silt and 
clay. Several discontinuous clay lenses with thicknesses ranging from less 
than two to seven ft are present (NUS Corporation, 1985). The top surface 
of the confining unit separating the water-table and the confined aquifer is 
approximately 57 to 60 ft below sea level. The confined aquifer is the 
lower aquifer of the Potomac-Raritan-Magothy aquifer system.

Hydraulic Properties of Hydrogeologic Units

The vertical hydraulic conductivity of the Merchantville-Woodbury con­ 
fining unit in the study area has not been evaluated. However, according to 
Martin (1987), the hydraulic conductivity of this unit may be as much as two 
orders of magnitude less than that reported for the confining units 
separating the aquifers of the Potomac-Raritan-Magothy aquifer system. The 
vertical hydraulic conductivity of the confining unit separating the upper 
and middle aquifers of the Potomac-Raritan-Magothy aquifer system in the 
study area has not been evaluated. A regional estimate for this unit based
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on Martin's (1987) data is 2.0 x 10~ 2 ft/d. Two vertical hydraulic 
conductivity values, 1.47 x 10" 4 ft/d and 1.28 x 10~ 3 ft/d, for the 
confining unit overlying the lower aquifer beneath the Swope Oil Superfund 
site has been reported by NUS Corporation (1985). A regional estimate of 
hydraulic conductivity for this unit based on Martin's (1987) data is 4 x 
10" 3 ft/d.

Aquifer-test analyses in Camden and Burlington Counties, summarized by 
Martin (1987), show that the horizontal hydraulic conductivity of the 
aquifers in the Potomac-Raritan-Magothy aquifer system, including alluvial 
deposits, ranges from 130 to 350 ft/d. Horizontal hydraulic conductivity of 
the upper and middle undifferentiated aquifer beneath the Swope Oil 
Superfund site was determined by NUS Corporation (1985) to range from 14 to 
1,360 ft/d. In the study area, the average yield of wells (6-in. diameter 
or larger) screened in the lower aquifer is approximately 1190 gal/min 
(gallons per minute); specific capacity ranges from 6 to 80 gal/min/ft 
(gallons per minute per foot) of drawdown. Slug-test data and specific- 
capacity-test data are presented in Appendixes A and B, and table 3.

GROUND WATER

The most productive source of ground water in the Swope Oil study area 
is the Potomac-Raritan-Magothy aquifer system. Ground-water withdrawals in 
the study area are primarily from the lower aquifer in this system (Farlekas 
and others, 1976). The main source of recharge to the unconfined aquifer 
system is precipitation. Mean annual precipitation is about 44 in. 
(Vowinkel and Foster, 1981). Because the terrain is generally flat and 
covered with permeable, sandy soils, a significant percentage of the 
precipitation infiltrates into the ground-water reservoir. Induced recharge 
into the Potomac-Raritan-Magothy aquifer system from the Delaware River and 
downward leakage of water through confining units toward pumping centers in 
Camden County are the primary sources of recharge to the confined lower 
aquifer.

Prior to development, the natural ground-water flow regimen was 
influenced by topography. Recharge to the aquifer system was from 
precipitation on the topographically high areas of the outcrop northeast of 
Trenton, New Jersey. Ground-water flowed from these areas toward discharge 
areas that included the Delaware River and, to some extent, the topographic 
lows or stream valleys that cut across the outcrop (Farlekas and others, 
1976).

Ground-water diversion has increased steadily since the early 1900's 
(Farlekas and others, 1976, fig. 15). By 1965, ground-water levels were 
below sea-level. The large withdrawal of water from the Potomac-Raritan- 
Magothy aquifer system reversed natural direction of flow, so that ground 
water flowed toward major cones of depression rather than toward the 
Delaware River (figs. 4 and 5). Cones of depression are centered in north- 
central Camden County, where water levels in 1983 were as low as 96 ft below 
sea level (Eckel and Walker, 1986). Heads in the aquifer system are 
currently below the stage of the Delaware River.
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Table 3.--Summary of selected specific-capacity-test data from the Swope Oil study area

[Data from U.S. Geological Survey Ground-Water Site Inventory; gpm, gallons per minute; 
data not available]

Well
number 1

050123
050124

070332
070335
070346
070349
070350

070359
070362
070363
070364
070366

070367
070368
070369
070372
070373

070374
070377
070379
070380
070381

070382
070386
070389
070528
070530

070533
070540
070545
070602

1 Well
2 Fcti

Owner

DELA VALLEY WC
DELA VALLEY WC

MCHVL-PNSK WMC
MCHVL-PNSK WMC
MCHVL-PNSK WMC
MCHVL-PNSK WMC
MCHVL-PNSK WMC

CAMDEN CITY WD
CAMDEN CITY WD
CAMDEN CITY WD
CAMDEN CITY WD
CAMDEN CITY WD

CAMDEN CITY WD
CAMDEN CITY WD
CAMDEN CITY WD
MCHVL-PNSK WCM
CAMDEN CITY WD

CAMDEN CITY WD

CAMDEN CITY WD
CAMDEN CITY WD
KINGSTON TRAP
KINGSTON TRAP

CAMDEN CITY WD
CAMDEN CITY WD

CAMDEN CITY WD
CAMDEN CITY WD
MCHVL-PNSK WMC

Local
number

DVWC 28
STEPHENS DR

MARION 2
MARION 1
PARK AVE 3A
PARK AVE 1
PARK AVE 2

PUCHACK 5
6-75

PUCHACK 2
TEST 1-70
PUCHACK 1

PUCHACK 3
DELAIR 1
DELAIR 2
NATIONAL HWY 1
MORRIS 6

MORRIS 9

MORRIS 7
MORRIS 10
TRAP RK IND 2
TRAP RK IND 1

MORRIS 4A
MORRIS 3A

MORRIS 5NA
PUCHACK 7
4R-A

CADILLAC PET FOODS 1
CAMDEN CITY WD
CAMDEN CITY WD
MCHVL-PNSK WC

locations shown
mal-arl

TW-7-79

MORRIS 11
NATIONAL HWY 2

on plate 1a.

Date of
test

02-24-69
02- -70

07-03-57
01-31-40
11-24-47
10-13-43

08-23-24
01-29-75

--
05-01-70
10-16-24

05-29-24
10-31-30
10-31-30

07-21 : 67
07-11-32

07-03-32
--

11-07-61
08-25-66
09-14-55

07-28-53
--

01-29-75
07-30-79

08-14-82
02-07-79
08-01-79
09-01-82

Dura­
tion
(hours) 2

1
--

8
8

24
8

--

6
8
6
8
6

6
8
8
8
8

8
8
3
2
2

8
8
6
8
8

4
6

24
8

Dis­

charge
(gpm)

1200
1002

1005
1020
720
1005
1000

1000
1287
1440
542
1400

1175
1680
1330
1000
1700

1900
1680
1450
200
125

1585
1000
1450
1287
1515

300
608
2030
1236

Draw­
down
(feet)

38
17

43
39
20
20
27

49
23
49
21
48

67
21
75
29
46

28.5
32
35
34.5
8

28
34
46
23
34

10
12.3
46
32

Specific
capacity
(gpm/foot)

32
59

23
26
36
50
37

20
56
29
26
29

18
80
18
34
59

68
53
41
6
17

57
29
32
56
45

30
49
44
39
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The Swope Oil study area is located on the northwestern edge of the cone 
of depression centered in Camden County. Water levels in the water-table 
aquifer (upper Cenozoic deposits, the upper aquifer, and upper and middle 
undifferentiated aquifers of the Potomac-Raritan-Magothy aquifer system) in 
the study area range from near sea level to greater than 20 ft below sea 
level. During a water-level-measurement program, conducted by the U.S. 
Geological Survey in 1986, water levels in the lower aquifer of the Potomac- 
Raritan-Magothy aquifer system in the study area ranged from 5 to 44 ft 
below sea level. Water levels in the water-table aquifer beneath the Swope 
Oil Superfund site during June 1984 to April 1985 ranged from 15.8 to 17.9 
ft below sea level (NUS Corporation, 1985). The water level in the lower 
aquifer at the National Highway 1 well, 300 ft southwest of the site, was 
reported to be approximately 51 ft below sea level during 1984 (NUS 
Corporation, 1985), which is significantly lower than that found during the 
U.S. Geological Survey's 1983 synoptic water-level-measurement program 
(Eckel and Walker, 1986). It is not reported whether this measurement was 
taken under static or pumping conditions. Leakage from the water-table 
aquifer to the lower aquifer is likely the result of large withdrawals from 
the lower aquifer. The direction and hydraulic gradients of ground-water 
flow at the Swope Oil Superfund site have not been adequately determined.

Water-Level Fluctuations

Water levels in wells in the study area adjacent to the Delaware River 
and Pennsauken Creek are believed to show a cyclic fluctuation in response 
to changes in river levels caused by the ocean tides. Tides produce water- 
level fluctuations in the water-table aquifers by generating a flux of water 
into and out of the aquifer. Tides produce water-level fluctuations in 
confined aquifers by pressure loading.

Rush (1968) reported maximum tidal fluctuations of approximately 3 ft in 
wells screened in the water-table aquifer adjacent to the Delaware River 
near the study area. Whether ground water at the Swope Oil Superfund site 
is influenced by tides is unknown. Water-level fluctuations at the site, if 
any, would be considerably less than those in wells closer to the Delaware 
River. Ground-water levels in the study area also fluctuate in response to 
changes in withdrawal rates of public-supply and industrial wells, to pre­ 
cipitation (only in the water-table aquifer), and to changes in barometric 
pressure.

Quality 

Sample-Collection and Laboratory Analytical Methods

Water-quality data available from 53 selected wells in the study area 
were compiled from information collected by the U.S. Geological Survey, NUS 
Corporation, and NJDEP. Sampled wells and the type of analysis performed 
are listed in table 4. All water-quality data are presented in tables 5, 6, 
7, and 8. These data were compiled from all sources without regard to 
sample-collection methods, laboratory analytical methods, or quality 
assurance/quality control. Data sources and methodology are referenced.

Methods of collection and analysis of U.S. Geological Survey data follow 
the accepted U.S. Geological Survey water-sample-collection and laboratory
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Table 4.--Uells with water-quality data by type from 1980-87 in the Swope Oil study area

Well 
number 1 Local name

Analysis 
type

Well 
number 1 Local name

Analysis 
type

CAMDEN CITY UATER DEPARTMENT SWOPE OIL SUPERFUND SITE

070363
070366
070367
070368
070369
070370
070373
070379
070386
070545
070586
070587
070528
070535

Puchack 2
Puchack 1
Puchack 3
Delair 1
Delair 2
Delair 3
Morris 6
Morris 10
Morris 3A
Morris 11
Morris 12
Morris 13
Puchack 7
TW-1-79

I, M,
If M,
I, M,
I, M,

If M,
I, M,

I. M,
If M,
I ij   n i

I iii f n f
If M,
If M,

I. M,

P, B/N
P
P
P

P
P
P
P
P
P
P
P

P
P

DELAWARE VALLEY WATER COMPANY

050123
050124

DVWC 28
Stephens Dr

MERCHANTVILLE-PENNSAUKEN

070335
070345
070350
070372
070602

Marion 1
Park Ave 5
Park Ave 2
National Hwy 1
National Hwy 2

If M,
If P

P

WATER COMMISSION

It M,
I, M,
I, M,
I. M,
I, M,

P
P, B/N
P, B/N
P, B/N
P, B/N

USGS OBSERVATION WELLS

050826
050827

050829

070559

Tacony-Palm 1s
Tacony-Palm 2
Tacony-Palm 3s

RECREATIONAL

SWIM 1

I
I
I

WELL

I, M,

001
003
004
005

014
015
016
017
018
019

020
021
022
023
024
025
026
027
028
029

MW-1
MW-3
MW-4
MW-5

PENNSAUKEN TOWNSHIP

MW-1
MW-2
MW-3

MW-3D
MW-4
MW-5

MW-5D
MW-6

MW-6D
MW-7
MW-8
MW-9

MW-10
MW-11
MW-11D
MW-12

I, M, P, B/N

I, M, P, B/N
I, M, P, B/N
I, M, P, B/N

LANDFILL

I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N

I, M, P, B/N
I, M, P, B/N
I, M, P, B/N

I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N

ALUMINUM SHAPES INCORPORATED

038
039

040
041

MW-1 -55
MW-2-55
MW-3 -65
MW-4-60

REMANUFACTURED ENGINES

P

042
043
045
046

MW-1 -55
MW-2-55
MW-3-65
MW-4-60

I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N

AND AUTO PARTS

I, M, P, B/N
I, M, P, B/N
I, M, P, B/N
I, M, P, B/N

I
M

P
B/N

Six-digit well numbers are U.S. Geological Survey unique well numbers; well-construction data
are stored in the U.S. Geological Survey GWSI data base. Three-digit well numbers were assigned
to wells not in the U.S. Geological Survey GWSI data base. Well locations shown on plates 1a
and 1b.
Physical properties and common ions
Metals
Purgeable organic compounds
Base/neutral- and acid-extractable organic compounds
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Table 8.--Results of analyses with detectable concentrations of base/neutral- 
and acid-extractable organic compounds in water from wells in the 
Swope Oil study area

[Dissolved constituents, in micrograms per liter; <, concentration of 
compound is less than the detection limit of 2 parts per billion; BD, 
compound not detected - detection limit not specified]

Well 
number 1

Local 
name Date

Source
of 

data2
Naptha- 
lene

Bis
(2-ethylhexl) 
Phthalate

Di-N 
Octyl 
Phthalate

001
003
005

014
015
019
023
025

042
042

MW-1 
MW-3 
MW-5

MW-1 
MW-2 
MW-5 
MW-7 
MW-9

MW-2 
MW-2

Swope Oil Superfund Site

07-12-84 
07-12-84 
07-12-84

NUS 
NUS 
NUS

BD 
BD 
BD

Pennsauken Township Landfill

02-10-87 
02-10-87 
02-10-87 
02-10-87 
02-10-87

NJDEP 
NJDEP 
NJDEP 
NJDEP 
NJDEP

BD 
BD 
BD 
BD 
BD

<2 
58 
<8

30
68
16
65
38

Remanufactured Engines and Auto Parts

03-17-87 
06-11-87

NJDEP 
NJDEP

BD 
BD

<2 
58 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD

Three-digit well numbers were assigned to wells not in the U.S. Geological Survey 
GWSI data base.

Source of data: NUS Corporation (NUS) and the New Jersey Department of 
Environmental Protection (NJDEP). Data presented were not verified or 
examined for quality assurance or quality control.
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analytical techniques summarized by Fusillo and others (1984). The U.S. 
Geological Survey laboratory analytical methods for purgeable organic 
compounds in water is equivalent to USEPA method 624 (J. Gibs, U.S. 
Geological Survey, oral commun., 1988) and is described by Wershaw and 
others (1987). Friedman and Erdman (1982) documented the quality-control 
program currently used by U.S. Geological Survey laboratories.

NUS Corporation collected water-quality data at the Swope Oil Superfund 
site during 1985. Samples were analyzed by private laboratories for organic 
compounds on the USEPA hazardous substance list (table 9). Water-sample- 
collection methods are described in NUS Corporation (1985).

Water-quality data from areas surrounding the Swope Oil Superfund site 
were obtained from the NJDEP. Ground water from observation wells was 
sampled at three permitted waste-disposal sites--Pennsauken Township 
Landfill, Aluminum Shapes Incorporated, and Remanufactured Engines and Auto 
Parts Incorporated. Analyses of ground-water samples were performed by 
private laboratories. Water-sample collection and laboratory analytical 
methods are described in New Jersey Pollutant Discharge Elimination System 
(NJPDES) permits (G. Haag, New Jersey Department of Environmental 
Protection, oral commun., 1988), and NJDEP (1987). NJPDES permits specify 
gas chromatograph and mass spectroscopy analysis for organic compounds.

Contamination

Based on a review of ground-water-quality data available for the study 
area from 1980 to 1987, the water-table and confined aquifers are 
contaminated at several locations. Ground water with concentrations of 
metals and purgeable organic compounds (POCs) that exceed the USEPA MCL 
(maximum contaminant level) limits and NJDEP recommended drinking-water 
criteria is considered to be contaminated. Maximum concentrations and 
drinking-water limits for metals and POCs are summarized in table 10.

Water in three supply wells operated by the Camden City Water Department 
in the Puchack field and screened in the lower aquifer of the Potomac- 
Raritan-Magothy aquifer system contains concentrations of chromium (maximum 
concentration 390 jug/L) and POCs (maximum total POCs 64 jug/L) that exceed 
the USEPA MCL drinking-water regulation (U.S. Environmental Protection 
Agency, 1977a) and the NJDEP recommended drinking-water criteria (table 10). 
Water in two supply wells operated by the Merchantville-Pennsauken Water 
Commission and screened in the lower aquifer of the Potomac-Raritan-Magothy 
aquifer system contains concentrations of POCs that exceed NJDEP recommended 
drinking-water criteria--National Highway well 1 and the Park Avenue well 2 
(table 7). During 1988, total POCs concentrations in water from National 
Highway well 1 are approximately 300 jug/L (R. Brown, Merchantville- 
Pennsauken Water Commission, oral commun., 1988).

Water in observation wells screened in the water-table aquifer at four 
waste-disposal sites--Swope Oil Superfund site, Pennsauken Township land­ 
fill, Aluminum Shapes Inc., and Remanufactured Engines and Auto Parts-- 
contains concentrations of chromium, lead, cadmium, and mercury, and POCs 
that exceed the USEPA MCL and RMCL (recommended maximum contaminant level) 
and the NJDEP recommended drinking-water criteria (table 10). Water in 
observation well 11-D, well number 028 (pi. la) at the Pennsauken Township
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Table 9.--U.S. Environmental Protection Agency hazardous substance list

[The following compounds comprise the U.S. Environmental Protection Agency 
Hazardous Substance List, from NUS Corporation (1986)]

ORGANICS

acenaphthene
acenaphthylene
acetone
aldrin
anthracene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
benzene
benz(a)anthracene
benzo(b)fluoranthene
benzo(k)fluoranthene
benzoic acid
benzo(ghi)perylene
benzo(a)pyrene
benzyl alcohol
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
bis(2 -chloroethoxy)methane
bis(2-chloroethyl)ether
bis(2-chloroisopropyl)ether
bis(2-ethylhexyl)phthalate
bromodichloromethane
bromomethane
4-bromophenyl phenyl ether
butyl benzyl phthalate
carbon disulfide
carbon tetrachloride
chlordane
p-chloroaniline
chlorobenzene
chlorodibromomethane
chloroethane
2-chloroethyl vinyl ether
chloroform
chloromethane
2 -chloronaphthalene
2-chlorophenol
4-chlorophenyl phenyl ether
chrysene
ortho-cresol
para-cresol
4,4'DDD
4,4'DDE
4,4'DDT

dibenzo(a,h)anthracene 
dibenzofuran 
di-n-butyl phthalate 
m-dichlorobenzene 
o-dichlorobenzene 
3,3'-dichlorobenzidine
1.1-dichloroethane
1.2-dichloroethane
1,1-dichloroethylene
dichloromethane
2,4-dichlorophenol
1,2-dichloropropane
cis-1,3-dichloropropene
trans-1,3-dichloropropene
dieldrin
diethyl phthalate
2,4-dimethylphenol
dimethyl phthalate
4,6-dinitro-o-cresol
2,4-dinitrophenol
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octyl phthalate
di-n-propylnitrosamine
endosulfan sulfate
endosulfan I (alpha)
endosulfan II (beta)
endrin
endrin ketone
ethyl benzene
fluoranthene
fluorene
heptachlor
heptachlor epoxide
hexachlorobenzene
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
2-hexanone
indeno(1,2,3 -cd)pyrene
isophorone
methoxychlor
methyl ethyl ketone
2-methylnaphthalene
4-methyl- 2-pentanone
2 -me thyIpheno1
4-methylphenol
napthalene
m-nitroaniline
o-nitroaniline
p-nitroaniline
nitrobenzene
2-nitrophenol

4-nitrophenol
N-nitrosodiphenylamine
pentachlorophenol
phenanthrene
phenol
pyrene
styrene
1,1,2,2-tetrachloroethane
tetrachloroethylene
toluene
toxaphene
tribromomethane
1,2,4-trichlorobenzene
1.1.1-trichloroethane
1.1.2-trichloroethane 
trichloroethylene
2.4.5-trichlorophenol
2.4.6-trichlorophenol 
vinyl acetate 
vinyl chloride 
total xylenes

METALS

aluminum
antimony
arsenic
barium
beryllium
cadmium
calcium
chromium
cobalt
copper
iron
lead
magnesium
manganese
mercury
nickel
potassium
selenium
silver
sodium
thallium
tin
vanadium
zinc

INORGANICS 

cyanide

23



Table 10.--Maximum concentrations of metals and purgeable organic compounds in ground water in the Swope Oil 
study area, grouped by water purveyors and waste-disposal sites

[Drinking-water standards and maximum concentrations in micrograms per liter; --, water-quality data 
not available; BD, concentration of the constituent is less than the detection limit; (#), number of 
analyses that exceed drinking-water limits; SE, recommended drinking-water standards have not been 
established]

Metals and 
purgeable organic Drinking-water standards 
compounds USEPA maximum 
detected in contaminant 
ground water levels 1 NJDEP 2

Aluminum
Arsenic
Barium 1,
Berylium
Cadmium
Chromium (Hexavalent) 3
Cobalt
Copper 4 1
Lead
Mercury
Nickel
Selenium
Si Iver
Thalium
Zinc 4 5
Benzene
Bromoform
Carbon Tetrachloride
Ch I orobenzene
Chloroform
Ethyl Benzene
Methyl Chloride
Acrolein
1 , 3   D i ch I oropropene
Methylene Chloride
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Chloride
1 , 1 -Dichloroethylene
1 , 1   D i ch I oroethane
1 , 1 , 1 - Tr i ch I oroethane
1, 1,2, 2 -Tetrach I oroethane
1 , 2   D i ch I oroethane
1 , 2   D i ch I oropropane
Cis and Trans
1,2-Dichloroethylene
1 , 3 - D i ch I orobenzene
1 , 4   D i ch I orobenzene
1 , 2 - D i ch I orobenzene
Total purgeable organic 5
compound- -maximum
concentration for a
single well

SE
50

000
SE
10
50
SE

,000
50
2

SE
10
50
SE

,000
SE
SE
SE
SE
SE
SE
SE
SE

SE

SE
SE
SE

SE
SE
SE
SE
SE
SE
SE

SE

SE
SE
SE
SE

SE

SE
50

1,000

SE
10
50
SE
SE
50
2

SE
10

50

SE
SE

1
SE
2
4

SE
SE
SE

SE

SE

2
1

SE
1
5
2

SE
26
SE
2

SE

10
600

6
600

50

Maximum concentrations and number of analyses 
that exceed drinking-water limits

Camden City 
Water Dept.

100
4

110
3
7

390(4)
170
51
20
0.48

20
--
--

BD
295
5(1)

BD
BD
10(1)
BD
BD
BD
--

BD
8(1)
5(2)
6

64(6)
4.6
6(2)

BD
BD
BD
BD
BD

25(2)
BD
BD
BD

64(1)

Delaware Val ley 
Water Company

1
61
BD
2
1

--

25
--
--
--
--
--

56
BD
BD
BD
BD
BD
BD
--
--

BD

BD
BD
BD
BD
BD
BD
BD
BD
BD
BD
BD

BD
--
  
--

BD

Merchantvi I le- 
Pennsauken 
Water Commission

100
1

60
5
1
BD
6

110
20
1.9

BD
2

--

BD
57
--

BD
18(1)
BD
BD
BD
BD
--

BD

13(1)
5(1)

BD
150(8)
BD
BD
6
14(1)
BD
2

BD

53(2)
--
 -
--

6 162(6)

Taken from U.S. Environmental Protection Agency (1986).
Taken from U.S. Environmental Protection Agency (1977a), and proposed by the N.J. Department of
Environmental Protection (Baker and Hamill, written commun., 1987).
NUS reported total dissolved chromium, refer to table 6.
U.S. Environmental Protection Agency recommended maximum contaminant level (U.S. Environmental Protection
Agency, 1977b).
The number of purgeable organic compounds analyzed for in water samples is variable.
During 1988, total purgeable organic compounds in water from National Highway well 1 are approximately
300 micrograms per liter (Dick Brown, MerchantviIle-Pennsauken Water Commission, oral commun., 1988).
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Table 10. --Maximum concentrations of metals and purgeable organic compounds
study area, grouped by water purveyors and waste-disposal sites-

in ground water in the Swope Oil
-Continued

[Drinking-water standards and maximum concentrations in micrograms per liter; -- t water-quality data 
not available; BD, concentration of the constituent is less than the detection limit; (#), number of 
analyses that exceed drinking-water limits; SE, recommended drinking-water standards have not been 
established]

Metals and 
purgeable organic Maximum concentrations and number of analyses that exceed drinking-water standards
compounds 
detected in Recreational 
ground water Well

Aluminum
Arsenic
Barium
Berylium
Cadmium
Chromium (Hexavalent)
Cobalt
Copper 3
Lead
Mercury
Nickel
Selenium
Si Iver
Thalium
Zinc 3
Benzene- -
Bromoform
Carbon Tetrachloride
Ch I orobenzene
Chloroform
Ethyl Benzene
Methyl Chloride
Acrolein
1 , 3 - D i ch I oropropene
Methylene Chloride
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl Chloride
1 , 1 -Dichloroethylene
1,1-Dichloroethane
1,1,1-Trichloroethane
1 , 1 , 2 , 2 - Tet rach I oroethane
1,2-Dichloroethane
1,2-Dichloropropane
Cis and Trans
1,2-Dichloroethylene
1, 3 -Dich I orobenzene
1 , 4 - D i ch I orobenzene
1 , 2   D i ch I orobenzene
Total purgeable organic
compounds -  max i mum
concentration for a
single well

--
--

70
BD

1
--

8
33
--
--
--
--
--
--

77
--
--

BD
--

BDK
--
--
..
--

BD
BD

BD
BD
--
--

BD
BD
--

BD
--

BD
--
- 
--

BD

Swope Oi I 
Superfund site

18,900
16

131
2
1.1

64(2)
16
40
90(3)
0.71

25
--
--

BD
152
--

--
--

BD
--
--
--
--
 -
--

42(3)
BD
BD

BD
13(3)
BD
53(3)
BD
BD
BD

8
BD
BD
--

108(3)

Pennsauken 
Township 
Landfill

90
8

200
1
8

1100(2)
40
55
47
4.5(1)

--

8.6
--
--

200
190(11)
BD
24(3)
72(10)

7,600
300
10
BD
47
15(7)
59(8)
38
50(5)
37(5)
BD
83
16
35
BD
BD

170(10)

8
17(2)
63

451(10)

Aluminum 
Shapes 
Incorporated

421
9

390
--

10
6

--
--
--

4
104
--
--
--

86
72(4)
5

--

48(3)
BD
180
BD
10
BD
BD
67(1)
BD
BD
25(1)
BD
BD
BD
BD
BD
BD

115(2)
BD
17(1)
BD

145(4)

Remanufactured 
Engines and 
Auto Parts

--
--
--

33
17. (3)
56. (1)
--

163
89. (4)
 -

128
--

11
1500
147
300(1)
--
--

BD
BD
BD

10
BD
BD
20(1)
BD

400
3,000(6)

BD
310(2)

1,000
4,900(3)

BD
BD

300

3,300(3)
BD
--

52

35,140(5)
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landfill, which is screened in the lower aquifer of the Potomac-Raritan- 
Magothy aquifer system, contains concentrations of POCs that exceed NJDEP 
recommended drinking-water criteria. The maximum concentration of total 
POCs 1 in water from wells at each waste-disposal site ranges from 108 jug/L 
(micrograms per liter) at the Swope Oil Superfund site to 35,140 jug/L at 
Remanufactured Engines and Auto Parts. Water in observation wells screened 
in the water-table aquifer at the Swope Oil Superfund site, Pennsauken 
Township landfill, and Remanufactured Engines and Auto Parts also contains 
base/neutral- and acid-extractable organic compounds.

At the Swope Oil Superfund site, four observation wells are screened in 
the water-table aquifer (upper and middle undifferentiated aquifer of the 
Potomac-Raritan-Magothy aquifer system). During 1984, concentrations of 
chromium and lead exceeded the USEPA MCL in two observation wells. The 
maximum concentration of chromium and lead in water from these wells is 
64 jug/L and 90 jug/L. Concentrations of POCs in three wells exceed NJDEP 
recommended drinking-water criteria. Total POCs in water from these three 
wells range from 66 jug/L to 108 jug/L. POCs detected are 1,1,1- 
trichloroethylene, tetrachloroethylene, trichloroethylene, and 1,1- 
dichloroethylene (table 7). In addition, base/neutral- and acid-extractable 
organic compounds were detected in well MW-3 (pi. la, well number 003).

DATA BASE 

Well Inventory

Table 11 presents selected information on 98 wells and 16 test borings 
in the Swope Oil study area (pi. la). This table includes data on con­ 
struction, drillers' and geologists' logs, geophysical logs, water levels, 
well yield and aquifer tapped. Data on 64 wells and test borings were 
obtained from the U.S. Geological Survey GWSI data base, 41 were obtained 
from NJDEP files, and five were obtained from NUS Corporation (1985). 
Copies of selected drillers' and geologists' logs and geophysical logs made 
in 68 wells and 12 test borings are shown in Appendixes C and D. Many 
geologists' logs are based on cored lithologic samples inspected by 
geologists. Gamma-ray, single-point resistance and spontaneous potential 
logs are included in Appendix D. Because the geophysical logs have been 
reduced in size, some details may be missing. Copies of the original logs 
are available for public inspection at the New Jersey District office of the 
U.S. Geological Survey.

The number of POCs analyzed in water samples is variable.
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Ground-Water Levels

Ground-water levels measured in 14 wells in the study area by the U.S. 
Geological Survey during regional synoptic ground-water measurement programs 
in 1984 and 1986 are listed in table 12. Ground-water levels measured in 
five observation wells by NUS Corporation during 1984 and 1985 at the Swope 
Oil Superfund site are listed in table 13. Water levels were measured using 
the wetted-steel-tape method or electric tape.

Accuracy of ground-water levels in this report depends on the method 
used to determine land-surface elevation at a well, and on the method used 
to measure water levels. Land-surface elevation at wells in the U.S. 
Geological Survey water-level network in the study area was estimated by 
visual inspection of U.S. Geological Survey 7 1/2-minute quadrangle maps 
that have a 10-ft contour interval. Land-surface elevation for wells at the 
Swope Oil Superfund site and at the other waste disposal sites were measured 
to within 0.01 ft by land surveyors. The U.S. Geological Survey ground- 
water-level measurements are less accurate than measurements taken at the 
Swope Oil Superfund site due to the inherent limitations of estimating land- 
surface elevations from a map.

Specific-Capacity and Slug Tests

Specific-capacity-test results and specific capacities for 30 wells in 
the study area with diameters equal to or greater than 6 in. are listed in 
table 3. Data are available only for the lower aquifer of the Potomac- 
Raritan-Magothy aquifer system. Specific capacity depends on the hydraulic 
characteristics of an aquifer and on the construction of a well. Specific 
capacity may be used to estimate the hydraulic conductivity of an aquifer 
(Heath, 1987).

Data from 14 slug tests conducted in observation wells at the Swope Oil 
Superfund site and the Pennsauken Township Landfill are shown in Appendix A 
and are listed in Appendix B. Slug tests provide information on the 
horizontal hydraulic conductivity of an aquifer. Hydraulic conductivities 
derived from slug tests are most representative of the hydraulic properties 
of the material adjacent to the well screen. Because slug tests stress a 
relatively small volume of the aquifer, they are less likely to include the 
pathways that control the effective hydraulic conductivity of the system 
(B. P. Sargent, U.S. Geological Survey, written commun., 1987).

NUS Corporation conducted slug tests in four wells screened in the 
water-table aquifer (upper and middle undifferentiated aquifer of the 
Potomac-Raritan-Magothy aquifer system) at the Swope Oil Superfund site 
using the vacuum method. These wells are screened below the water table. 
The water levels in each observation well were raised by creating a vacuum 
in the well. The vacuum was maintained for a short time so that the water 
level could stabilize. When the vacuum was released, a pressure transducer 
recorded water-level changes (NUS Corporation, 1985).

Woodward-Clyde Consultants conducted rising-head and falling-head slug 
tests in 10 wells screened in the water table and confined aquifers of the 
Potomac-Raritan-Magothy aquifer system at the Pennsauken Landfill. The 
water levels in each well were raised or lowered by adding a slug of water
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Table 12.--Water levels in wells in the Swope Oil study area measured by the U.S. Geological Survey. 1984 and 1986

[ft, feet; mo/day, month and day; --, data not available]

Method of 
measurement

Well 
number l

050123

070348

070359

070377

070379

070382

070390

070528

070533

070535

070537

070538

070539

070540

Owner

Dela Valley WC

Mchvl-Pnsk WC

Camden City WD

Camden City WD

Camden City WD

Camden City WD

Camden City WD

Camden City WD

Cadi Uac Pet Food

Camden City WD

Camden City WD

Camden City WD

Camden City WD

Camden City WD

Altitude of 
Local land surface 
number (ft)

DVWC 28

Park Ave 3

Puchack 5

Morris 7

Morris 10

Morris 4A

Morris 1

Puchack 7

1

TW-1-79

TW-4-79

TW-5-79

TW-6-79

TW-7-79

25

25

30

10

16

8

9

20

8

10

10

10

10

10

surface2

M

M

M

L

M

M

M

M

M

M

M

M

M

M

Water levels'3

S

T

S

S

S

--

T

S

--

S

--
S

S

T

Water level
1984

Altitude Date 
(ft) (mo/day)

-7

-35

-25

-12

-10

--

-3

-29

-14

-24

--

-39

-47

-29

11/14

11/19

11/28

11/26

11/28

--

11/28

11/28

1/30

11/28

--

11/28

11/28

11/28

Altitude 
(ft)

-11

-39

-30

--

-13

-9

-5

-33

--

-23

-30

-35

-44

-29

1986

Date 
(mo/day)

8/27

8/26

8/28

 -

8/28

8/28

8/28

8/28

--

8/28

8/28

8/28

8/28

8/28

Six-digit well numbers are USGS unique well numbers; well construction details are stored in the USGS GWSI data 
base. Well locations shown on plate 1a.

Method of altitude of land surface measurement: (M) taken from USGS 7-1/2-minute quadrangle map with a 10-foot 
contour interval; (L) leveled in with surveying equipment.

Method of water-level measurement(s): (S) wetted-steel-tape; (T), electric tape. 

Feet below sea level.
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Table 13.--Water levels In wells at the Swope Oil Superfund site. 1984 and 1985

[Data from NUS Corporation, 1985; ft, feet; mo/day, month and day; - - , data not available]

Water level 2 . 3 . 4

Well
number * Owner

001
001
001
001
001
001
001
001
002
002
002
003
003
003
003
003
003
004
004
004
004
004
004
004
004
005
005
005
005

1

2

3

4

Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oi I Co.
Swope Oil Co.
Swope Oil Co.
Swope Oi I Co.
Swope Oil Co.
Swope Oil Co.
Swope Oi I Co.
Swope Oi I Co.
Swope Oil Co.
Swope Oil Co.
Swope Oi I Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.
Swope Oil Co.

Local
number

MW-1
MU-1
MU-1
MW-1
MW-1
MW-1
MW-1
MU-1
MW-2
MW-2
MW-2
MW-3
MU-3
MU-3
MW-3
MW-3
MU-3
MU-4
MU-4
MU-4
MU-4
MU-4
MU-4
MW-4
MW-4
MW-5
MW-5
MW-5
MW-5

Altitude of 1984 1985
land surface Altitude Date Altitude

(ft)

63.28
63.28
63.28
63.28
63.28
63.28
63.28
63.28
63.39
63.39
63.39
64.10
64.10
64.10
64.10
64.10
64.10
59.77
59.77
59.77
59.77
59.77
59.77
59.77
59.77
63.27
63.27
63.27
63.27

(ft)

-16.18
-16.27
-16.05
 16.49
-16.17
-16.07
-15.97
-15.94
-15.94
-15.79

--

-16.27
-16.64
-16.35
-16.28
-16.15
-15.98
 16.13
-16.18
-16.13
-16.53
-16.15
-16.10
-15.96
-15.80
-16.01
-15.94
-15.81
-15.94

Three-digit well numbers were assigned to wells not in the USGS
shown on plate 1b.
Water levels were measured using
Feet below sea level.
Data presented were not verified

the electric-tape method

or examined for quality

and/or

(mo/day)

06/13
06/19
06/27
06/28
07/01
07/04
07/11
10/27
07/11
10/27
--

06/27
06/28
07/01
07/04
07/11
10/27
06/13
06/19
06/27
06/28
07/01
07/04
07/11
10/27
07/01
07/04
07/11
10/27

Date
(ft) (mo/day)

-16.74
-17.52
-17.86

 -
--
--
 -
--

-16.92
-17.54
-17.81
-16.98
-17.68
-17.86

  
--
--

-16.78
-17.51
-17.90

 -
--
--
- 
- 

-16.81
-17.40
-17.78

GWSI data base. Well

the wetted-steel-tape

assurance or quality control.

01/31
03/05
04/01
--
--
--
--
--

01/31
03/05
04/01
01/31
03/05
04/01
--
--
  

01/31
03/05
04/01
--
  
--
--
--

01/31
03/05
04/01

locations

method.

29



to or removing a slug of water from the well. A pressure transducer coupled 
to a data logger recorded water-level changes (Woodward-Clyde Consultants, 
1988).

Ground-Water Withdrawals

Ground-water withdrawals in the study area during 1973-87 are presented 
in table 14. Monthly and annual withdrawals are listed for individual 
public-supply wells or well fields. In the study area, well fields rather 
than individual wells are generally metered for withdrawals. Withdrawals 
from industrial wells in the study area are currently unavailable 
(G. M. Farlekas, U.S. Geological Survey, oral commun., 1988). Withdrawal 
data prior to the 1985 RI/FS study conducted at the Swope Oil Superfund site 
are presented for historical perspective.

Chemical Analyses

Results of 183 chemical analyses of water from 49 wells in the Swope Oil 
Superfund study area are shown in tables 5 through 8. These analyses 
include 44 chemical analyses of water collected from 29 observation wells at 
four waste disposal sites and three public supply wells during 1984-87 by 
consultants for the USEPA and NJDEP; and 139 chemical analyses of water 
collected from 23 wells during 1980-87 by the U.S. Geological Survey. Data 
listed in these tables are physical properties and common ions (table 5); 
trace metals (table 6); purgeable organic compounds (table 7); and base/ 
neutral- and acid-extractable organic compounds (table 8).
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Table 5.--Results of analyses for physical properties and common ions in water from wells in 
the Swope Oil study area

[Dissolved constituents^ in milligrams per liter except as noted; deg C, degrees 
Celsius: jiS/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not 
avaiI able]

Well 
number 1

Local 
name Date

Source 
of data2

Spec i f i c 
Temper- conduct - 
ature ance 
water lab 

Remarks (deg C) (jiS/cm)

PH 
field (stan­ 

dard 
units)

CAMDEN CITY WATER DEPARTMENT

070363
070363
070363
070363
070363

070366
070367
070367
070368
070368

070368
070368
070368
070368
070369

070369
070369
070369
070369
070369

070369
070369
070369
070369
070369

070369
070369
070369
070369
070369

070369
070369
070370
070370
070370

070370
070370
070370
070370
070370

070370
070370
070370
070370
070370

070373
070379
070379
070386
070386

070386
070545
070545
070545
070545

070545
070545
070545
070545
070545

PUCHACK 2
PUCHACK 2
PUCHACK 2
PUCHACK 2
PUCHACK 2

PUCHACK 1
PUCHACK 3
PUCHACK 3
DELAIR 1
DELAIR 1

DELAIR 1
DELAIR 1
DELAIR 1
DELAIR 1
DELAIR 2

DELAIR 2
DELAIR 2
DELAIR 2
DELAIR 2
DELAIR 2

DELAIR 2
DELAIR 2
DELAIR 2
DELAIR 2
DELAIR 2

DELAIR 2
DELAIR 2
DELAIR 2
DELAIR 2
DELAIR 2

DELAIR 2
DELAIR 2
DELAIR 3
DELAIR 3
DELAIR 3

DELAIR 3
DELAIR 3
DELAIR 3
DELAIR 3
DELAIR 3

DELAIR 3
DELAIR 3
DELAIR 3
DELAIR 3
DELAIR 3

MORRIS 6
MORRIS 10
MORRIS 10
MORRIS 3A
MORRIS 3A

MORRIS 3A
MORRIS 11
MORRIS 11
MORRIS 11
MORRIS 11

MORRIS 11
MORRIS 11
MORRIS 11
MORRIS 11
MORRIS 11

04-10-84
04-10-84
04-10-84
07-10-84
09-15-82

07-13-82
07-21-80
08-06-85
07-22-80
09-15-82

01-03-83
03-02-83
05-09-83
07-12-83
09-15-82

01-03-83
03-02-83
05-09-83
07-12-83
09-21-83

11-29-83
01-17-84
03-14-84
05-23-84
07-25-84

09-19-84
11-28-84
01-16-85
03-28-85
05-23-85

09-11-85
07-17-85
09-15-82
01-03-83
03-02-83

05-09-83
07-12-83
09-21-83
11-29-83
01-17-84

03-14-84
05-23-84
07-25-84
09-19-84
11-28-84

07-22-80
07-21-80
07-17-85
07-22-80
07-12-82

08-06-85
07-12-82
01-03-83
03-02-83
05-09-83

07-12-83
09-21-83
11-29-83
01-17-84
03-14-84

NUS
NUS
NUS
NUS
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses
uses

3
3,4
4

14.5

14.0
16.0
14.5
15.5
15.0

15.0
15.0
15.0
15.5
15.0

14.5
15.0
14.5
15.5
15.0

13.0
14.5
15.0
15.5
17.0

15.5
14.5
15.0
16.0
16.0

15.0
16.0
15.0
14.5
15.0

15.0
16.0
15.0
14.0
14.5

15.5
16.5
17.0
15.5
14.0

14.5
5 14.5

15.0
15.5
15.0

14.5
14.5
14.5
14.0
14.0

14.5
15.0
13.0
14.5
14.0

253
270

351

285
240
186
278
269

249
252
255
258
267

235
231
254
245
225

212
222
221
243
236

235
214
222
238
249

262
268
200
204
213

221
208
181
201
215

224
218
201
184
174

268
456
289
744
640

639
251
242
252
255

260
261
253
256
253

6.9
6.8

5.9

6.4
6.3
5.6
6.2
6.8

6.9
6.8
6.9
6.9
6.9

7.2
7.0
7.2
7.0
7.1

6.8
7.1
7.2
6.8
6.9

7.0
6.9
6.9
7.0
6.7

7.2
7.1
6.9
7.2
7.1

6.6
7.0
6.9
6.9
7.0

7.3
6.7
7.0
7.0
6.8

5.9
6.6
7.0
6.1
6.5

6.4
6.7
6.8
6.5
6.4

6.7
6.7
6.6
6.6
6.6
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Table 5.--Results of analyses for physical properties and common ions in water 
from wells in the Swope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; 
micrograms per liter; --, data not available]

Well 
number 1 Sulfate Sodium

Potas­ 
sium CaIc i urn

Magne­ 
sium

Iron
Manga­ 
nese Chlo- 
<Mg/L) ride

CAMDEN CITY WATER DEPARTMENT

070363
070363
070363
070363
070363

070366
070367
070367
070368
070368

070368
070368
070368
070368
070369

070369
070369
070369
070369
070369

070369
070369
070369
070369
070369

070369
070369
070369
070369
070369

070369
070369
070370
070370
070370

070370
070370
070370
070370
070370

070370
070370
070370
070370
070370

070373
070379
070379
070386
070386

070386
070545
070545
070545
070545

070545
070545
070545
070545
070545

36
37
40.6
34
34

27
28
22
26
31

28
26
31
24
16

18
23
21
31
20

21
21
24
33
29

38
20
21
39
19

28
32
26
23
27

43
26
22
24
28

34
35
34
34
22

30
5.3
2.3

38
37

80
24
22
24
24

23
23
24
25
28

25
22. 
24. 
18.
18.3

19
15
12
15
16

16
16
16
16
18

17
17
22
17
16

15
14
15
15
14

16
15
14
15
18

17
18
14
13
14

16
14
12
13
12

14
14
12
12
11

16
27
12

33

25
15
14
14
15

14
14
14
13
13

4.4
4.41
4.6
2.8
2.9

2.7 
3.1 
2.8 
2.5 
2.2

2.2 
2.4 
2.4 
2.3 
2.8

2.7
2.8 
3.1 
3.0 
2.7

2.5 
2.7 
2.7 
2.9 
2.7

2.6
2.6
2.7 
2.4 
2.3

2.9 
3.5 
1.8 
2.0 
2.3

2.3 
2.2
2.1 
2.0
2.2

2.3 
2.3 
2.1 
2.0 
2.3

4.9
19
5.6
9.2
9.8

12
2.3
2.8
2.9 
2.9

2.9 
2.8 
2.6 
2.6 
2.6

19
16.4
18.8
13.9
14.2

19
13
11
18
19

18
19
19
20
16

15
16
18
17
15

14
14
15
16
16

15
15
15
17
18

18
18
14
15
16

18
16
15
16
17

18
16
15
13
14

16
20
20

40

42
18
17
17
20

20
20
19
19
19

10
9.8
10.9
7.3
7.5

8.3 
6.4 
5.5 
6.7 
6.4

6.3
6.4
6.5 
6.7 
5.2

4.9
5.0 
5.7 
5.2 
5.0

4.6
4.7
5.0
5.1
5.2

5.1
5.0
5.1 
5.4 
6.2

6.0 
6.0 
4.9 
5.2 
5.4

5.9 
5.2 
4.8 
5.2 
5.5

5.7 
5.3 
5.0 
4.4 
4.6

7.0 
7.9 
8.2

26

25
7.3
7.1
6.9 
7.7

7.6 
7.9
7.3
7.4 
7.4

137
134
137

220
49
6

7,400
7,000

6,700
6,800
6,900
7,500
12,000

10,000
10,000
11,000
11,000
9,300

9,100
9,500
9,900
11,000
10,000

10,000
9,400
9,100
9,400
11,000

10,000
11,000
6,900
7,000
6,800

7,500
7,200
6,500

6,900

6,800
7,000
6,600
6,000
5,800

5,600
25,000
29,000

49,000
5,200
4,800
4,800
5,300

5,300
6,000
5,800
5,900
6,200

1,100
1,192
284
279
284

4,300
1,500

170
3,600
3,200

3,300
3,200
3,300
3,300
1,800

1,700
1,800
1,900
2,000
1,900

1,700
1,800
1,800
1,900
2,000

1,900
1,800
1,800
1,800
2,000

2,000
1,900
1,000
1,200
1,200

1,300
1,200
1,100
1,000
1,300

1,300
1,200
1,100
960
980

4,300
5,700
7,400

28,000 9,200

6,100
3,300
3,300
3,400
3,800

3,800
3,800
3,600
3,800
3,900

40
37
37.5
27.1
26.5

23
23
21
21
23

19
21
22
22
30

23
24
28
36
22

20
22
23
25
26

24
22
21
26
30

32
34
18
17
20

22
20
15
17
19

21
20
20
13
15

23
51
22
43
30

35
20
20
21
21

23
21
21
19
19

35



Table 5.--Results of analyses for physical properties and common ions in water from wells in 
the Swope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; deg C, degrees 
Celsius: ^S/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not 
avaiI able]

Well
number 1

Local
name

Source
Date of data 2

Specific 
Temper- conduct -
ature ance
water lab

Remarks (deg C) (/iS/cm)

pH 
field

(stan­
dard
units)

CAMDEN CITY WATER DEPARTMENT--Continued

070545
070545
070545
070545
070545

070586
070586
070586
070586
070586

070586
070586
070586
070586
070586

070586
070586
070586
070586
070586

070587
070587
070587
070587
070587

070587
070587
070587
070587
070587

070587
070587
070587
070528
070528

070528
070528
070535
070539
070539

070539
070539
070539
070540
070540

070540
070540
070540
070540
070540

070540
070540
070540
070540

070123
070123
070124

MORRIS 11 
MORRIS 11 
MORRIS 11 
MORRIS 11 
MORRIS 11

MORRIS 12 
MORRIS 12 
MORRIS 12 
MORRIS 12 
MORRIS 12

MORRIS 12 
MORRIS 12 
MORRIS 12 
MORRIS 12 
MORRIS 12

MORRIS 12
MORRIS 12
MORRIS 12
MORRIS 12
MORRIS 12

MORRIS 13
MORRIS 13
MORRIS 13
MORRIS 13
MORRIS 13

MORRIS 13
MORRIS 13
MORRIS 13
MORRIS 13
MORRIS 13

MORRIS 13 
MORRIS 13 
MORRIS 13 
PUCHACK 7 
PUCHACK 7

PUCHACK 7 
PUCHACK 7 
TW-1-79 
TW-6-79 
TW-6-79

TW-6-79 
TW-6-79 
TW-6-79 
TW-7-79 
TW-7-79

TW-7-79 
TW-7-79 
TW-7-79 
TW-7-79 
TW-7-79

TW-7-79 
TW-7-79 
TW-7-79 
TW-7-79

DVWC 28 
DVWC 28 
STEPHENS DR

05-23-84
07-25-84
09-19-84
11-28-84
08-06-85

07-27-81
07-13-82
01-03-83
03-02-83
05-09-83

07-12-83
09-21-83
11-29-83
01-17-84
03-14-84

05-23-84
07-25-84
09-19-84
11-28-84
07-17-85

07-27-81
01-03-83
03-02-83
05-09-83
07-12-83

09-21-83
11-29-83
01-17-84
03-14-84
05-23-84

07-25-84
09-19-84
11-28-84
07-13-82
08-06-85

08-06-85
08-06-85
07-28-80
01-05-83
03-04-83

05-10-83
07-12-83
09-21-83
01-05-83
03-04-83

05-10-83
07-12-83
09-21-83
01-26-84
03-14-84

05-23-84
07-25-84
09-20-84
11-29-84

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS

DELAWARE VALLEY

08-06-80
12-02-82
08-02-85

USGS
USGS
USGS

15.0
14.0
14.0
14.0
14.5

14.5
15.5
14.0
14.0
14.5

15.5
15.0
13.0
14.0
15.5

16.0
15.5
14.5
13.5
15.5

15.5
14.0
15.0
16.0
16.0

14.0
13.0
14.5
15.5
16.0

14.5
13.0
14.0
13.0
13.5

4 13.5
4 13.5
5 17.0

14.5
14.5

14.5
15.5
15.5
14.5
14.5

14.5
15.0

3 15.0
14.5
15.0

15.5
15.0
14.5
14.5

WATER COMPANY

14.0
13.5
14.0

268
276
270
249
256

260
202
202
216
207

191
182
203
211
210

212
198
184
186
206

209
218
209
190

180
210
225
214
221

202
197
205
168
82

80
83

212
220
248

260
385
376
212
222

221
221
218
214
204

209
227
233
237

80
77
95

6.5 
6.5 
6.5 
6.4 
6.6

6.6 
7.2 
7.2 
6.9 
6.9

7.1

6.9
7.0

6.8
7.0
7.1 
6.9 
7.1

7.1
6.9
7.0 
7.2

7.1 
7.0
6.9
7.0 
6.8

7.0
7.1 
6.9 
5.4 
5.1

5.1 
5.1 
6.7 
7.2 
6.8

6.8 
6.6 
6.8 
7.2 
7.0

7.0
6.6
6.7 
6.7 
7.0

6.6 
6.8
6.6
6.7

5.4 
4.7 
4.9
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Table 5. -Results of analyses for physical properties and common ions in water 
from wells in the Snope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; fj.g/1, 
micrograms per liter; --, data not available]

Well 
number 1 Sulfate Sodium

Potas­ 
sium Calcium

Magne­ 
sium

Iron
Manga­ 
nese 
(/ig/L)

Chlo­ 
ride

CAMDEN CITY WATER DEPARTMENT- -Continued

070545
070545
070545
070545
070545

070586
070586
070586
070586
070586

070586
070586
070586
070586
070586

070586
070586
070586
070586
070586

070587
070587
070587
070587
070587

070587
070587
070587
070587
070587

070587
070587
070587
070528
070528

070528
070528
070535
070539
070539

070539
070539
070539
070540
070540

070540
070540
070540
070540
070540

070540
070540
070540
070540

070123
070123
070124

24
28
37
29
35

26
23
26
31

32
22
24
26
30

28
32
34
21
25

24
26
35
29

22
24
28
30
34

25
30
21
23
7.7

7.6
7.7
24
22
17

19
17
14
27
26

25
28
24
25
24

25
28
29
27

0.1
<1 .0
11

13
13
14
13
12

18
14
13
13
14

12
11
12
12
12

12
11
11
11
12

18
13
14
16
12

11
12
12
13
13

11
11
11
11
4.1

4.0
3.8
10
12
12

13
11
9.9
13
15

15
14
14
14
14

13
14
14
14

5.4
5.7
4.8

2.7
2.8
2.7
2.6
2.9

1.7
1.9
2.1
2.1

2.0
1.9
1.9
2.0
2.0

2.1
2.0
1.8
1.8
2.1

1.9
2.2
2.2
2.0

1.8
1.9
2.1
2.0
2.1

1.8
1.7
1.9
2.1
1.6

1.7
1.7
2.2
1.8
2.0

2.2
2.4
2.5
1.8
2.0

2.0
2.0
1.9
1.9
1.9

2.0
1.9
2.1
2.0

DELAWARE

1.7
1.6
2.0

19
19
20
19
19

16
15
15
16
16

15
14
16
16
16

15
14
14
15
15

18
16
18
17
15

15
17
18
17
16

16
16
18
9.4
5.1

5.1
4.9
16
18
21

22
34
33
15
16

16
16
15
14
15

14
16
16
19

7.6
7.7
7.9
7.7
7.6

6.1
5.2
5.6
5.4
5.6

5.1
5.0
5.5
5.7
5.4

5.3
4.9
4.8
5.3
5.4

6.3
5.8
6.0
5.9
5.1

5.0
5.7
6.0
5.6
5.5

5.4
5.4
6.2
4.5
2.2

2.2
2.1
5.3
6.6
8.4

9.0
16
16
5.3
5.7

5.8
5.4
5.3
5.2
5.4

5.1
5.9
5.9
6.9

6,800
6,900
6,800
6,500
7,100

8,100
6,200
6,500
6,700
6,700

6,600
6,200
6,600
6,900
6,600

6,800
6,300
5,900
6,300
6,200

5,800
5,400
5,700
5,600
5,100

4,900
5,500
5,800
5,600
5,600

5,600
6,100
7,300

35
10

6
10

6,600
6,500
7,100

8,200
20,000
20,000
5,000
4,900

4,700
5,200
4,800
4,600
4,600

5,000
5,100
5,300
5,800

4,000
4,100
4,100
4,000
3,800

1,700
1,000
1,100
1,200
1,200

1,100
1,100
1,200
1,200
1,200

1,200
1,200
1,100
1,200
1,200

1,200
1,200
1,200
1,200
1,200

1,100
1,200
1,200
1,200
1,200

1,300
1,400
1,600

75
26

25
25

1,000
2,700
4,500

4,500
10,000
9,900
3,300
3,200

3,400
3,200
3,200
3,000
3,100

3,000
3,400
3,200
3,300

20
21
19
20
19

16
16
20
19

18
15
18
19
19

18
18
15
16
19

17
20
20
21

14
18
19
19
23

17
13
16
15
7.4

7.5
7.7
16
16
16

17
14
14
21
21

21
22
20
19
19

19
19
16
18

VALLEY WATER COMPANY

4.4
5.0
5.5

2.0
2.1
2.6

4
6
8

10
2

27

7.2
7.1

11

37



Table 5.--Results of analyses for physical properties and common ions in water from wells in 
the Swope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; deg C, degrees 
Celsius: ^S/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not 
available]

Well 
number 1

Local 
name Date

Source 
of data 2 Remarks

Spec i f i c pH 
Temper- conduct- field 
ature ance (stan- 
water lab dard 
(deg C) (^S/cm) units)

MERCHANTVI LLE -PENNSAUKEN WATER COMMISSION

070335
070335
070345
070350
070350

070350
070350
07035?
070372
070372

070372
070372
070602
070602

MARION 1
MARION 1
PARK AVE
PARK AVE
PARK AVE

PARK AVE
PARK AVE
PARK AVE
NATIONAL
NATIONAL

NATIONAL
NATIONAL
NATIONAL
NATIONAL

5
2
2

2
2
2
HWY
HWY

HUY
HWY
HWY
HWY

1
1

1
1
2
2

07-10-80
12-21-82
07-31-85
07-10-80
10-27-82

04-10-84
07-10-84
07-31-85
07-10-80
12-21-82

08-01-85
04-10-84
04-10-84
08-01-85

USGS v 5
uses
USGS
USGS
USGS

NUS 3
NUS
USGS
USGS 3
USGS

USGS
NUS
NUS
USGS

13.
13.
16.
13.
13.

15.
13.
13.

15.

15.

5
0
0
5
5

0
5
5

0

0

92
96
104
158
109

129

110
101
106

134
82.3
88.9
124

.
5.
5.
5.
5.

6.

5.
4.
4.

4.
5.
6.
5.

m

5
4
3
3

5-
0
8
5

8
8
5
0

070559 SWIM 1

RECREATIONAL WELL 

07-01-80 USGS 3 13.0 100 4.7

USGS OBSERVATION WELLS

050826
050826
050827
050827
050827

TCNY-PALM 1S 
TCNY-PALM 1S 
TCNY-PALM 2 
TCNY-PALM 2 
TCNY-PALM 2

07-31-84 
12-05-84 
07-30-84 
09-24-84 
12-03-84

050829 TCNY-PALM 3S 12-06-84

USGS 
USGS 
USGS 
USGS 
USGS

USGS

14.5
14.0
14.0
14.0
13.0

15.0

243
284
124
112
112

220

6.2
6.3 
5.8 
5.5 
6.2

6.4

SWOPE OIL SUPERFUND SITE

001
003
004
004
005

MW-1 
MW-3 
MW-4 
MW-4 
MW-5

07-12-84 
07-12-84 
07-12-84 
07-12-84 
07-12-84

NUS 
NUS 
NUS 
NUS 
NUS

PENNSAUKEN TOWNSHIP LANDFILL

070568
070571
070571
070571
070571

070571
070571
070571
070571
070571

070571
070571
070571
070571
070571

LANDFILL 1
LANDFILL 4
LANDFILL 4
LANDFILL 4
LANDFILL 4

LANDFILL 4
LANDFILL 4
LANDFILL 4
LANDFILL 4
LANDFILL 4

LANDFILL 4
LANDFILL 4
LANDFILL 4
LANDFILL 4
LANDFILL 4

10-29-80 
10-29-80 
01-07-83 
03-04-83 
05-10-83

07-12-83 
09-20-83 
12-01-83 
01-26-84 
03-14-84

05-23-84 
07-25-84 
09-20-84 
11-26-84 
10-10-85

USGS 
USGS 
USGS 
USGS 
USGS

USGS 
USGS 
USGS 
USGS 
USGS

USGS 
USGS 
USGS 
USGS 
USGS

15.0
16.0
15.0
15. 
15.

15.5
15.5
14.0
15.0
16.0

16.5
16.0
15.5
16.0
16.0

442
169
193
185
184

182
189
201
189
181

179
171
178
178
154

5,6
4.7
4.8 
4.8
4.8

4.6
4.7 
5.0 
3.7 
4.8

4.6 
4.6 
4.5 
4.5 
4.8
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Table 5.--Results of analyses for physical properties and common ions in water 
from wells in the Swope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; M9/L, 
micrograms per liter; --, data not available]

Well 
number 1 Sulfate Sodium

Potas­ 
sium Calcium

MERCHANTVI LLE - PENNSAUKEN

070335
070335
073345
070350
070350

070350
070350
070350
070372
070372

070372
070372
070602
070602

7.5
13
5.5

11
13

10
13
6.0

11
14

16
17.4
6.8
14

4.6
4.9
5.9
9.2
10.7

12
12
5.9
6.2
7.5

8.7
7.3
15.5
8.8

1.9
1.9
2.1
1.79
2.4

2.1
1.9
2.4
1.7
1.7

2.0
1.73
2.0
1.8

4.9
5.1
6.4
6.17
6.0

7.6
6.4
6.7
4.8
5.5

7.2
4.8
4.1
6.3

Magne­ 
sium

Iron
Manga­ 
nese Chlo­ 

ride

WATER COMMISSION

2.5
2.6
2.6
2.6
2.5

2.9
2.7
2.6
2.4
2.9

3.5
2.6
2.6

3.2

25
<3
10
8

<50

19
24
95
17
<3

8
<50

9

28
28
83
89
85

100
91
100
39
47

62
47
18
39

9.2
9.0
13
18.7
20.5

23
21
15
10
10

15
15
11.5
14

070559 24 1.8

RECREATIONAL WELL 

1.7 3.6 4.7 74 42 3.0

USGS OBSERVATION WELLS

050826
050826
050827
050827
050827

050829

001
003
004
004
005

070568
070571
070571
070571
070571

070571
070571
070571
070571
070571

070571
070571
070571
070571
070571

24
11
9.8
8.4
7.2

0.3

20
23
43
43
31

71
42
41
39
38

41
35
37
39
42

37
37
41
40
31

6.4 
0.4 
6.1 
5.0 
3.9

0.3

10.8
19.4
37.1
35.7
12.5

29
7.5

12
12
12

11
12
14
11
11

8.6
7.9
8.0 
8.6 
8.3

3.5
4.1
2.2
2.1
2.1

2.2

SWOPE OIL

<0.2
5.3
15.0
14.0
5.9

PENNSAUKEN

16
3.9
3.6
4.1
4.4

4.3
4.7
5.3
5.2
5.4

5.8
5.1
5.2
4.9
5.9

15
13
7.1
7.0
6.9

17

6.1 !
4.9 ;
2.7
2.7
2.7

7.2 '

SUPERFUND SITE

^ ^

11.2
23.0
32.5
16.1

TOWNSHIP

28
8.8
8.0
7.8
7.2

6.9
7.2
7.4
7.3
7.3

6.9
7.6
7.4
8.3
6.0

..
2.7
5.6 I
6.0
4.6

LANDFILL

12
7.1
6.7
6.4
6.1

5.7
6.0
6.2
6.4
6.1

5.7
5.9
6.1
6.8
5.0

85,000
74,000

220
260
300

92,000

0.798
1.320

23.50

340
65
13
20
16

18
17
42
58
60

21
20
18
15
11

590
450
160
140
130

720

<0.001 
0.083 
0.257

5,100
470
460
530
530

540
580
630
630
640

660
590
580
590
500

6.6
16
13
13
13

5.0

13.7
10.3
9.2
9.6
13.0

65
16
18
18
17

18
21
23
20
19

15
14
10
16
17
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Table 5.--Results of analyses for physical properties and common ions in water from wells in 
the Swope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; deg C, degrees 
Celsius: /iS/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not 
avaiI able]

Well 
number 1

Local 
name

Source 
Date of data^

Temper­ 
ature 
water 

Remarks (deg C)

Spec i f i c 
conduct­ 
ance 
lab 
(MS/ cm)

PH 
field (stan­ 

dard 
units)

PENNSAUKEN TOWNSHIP LANDFILL- -Continued

014
014
015
015
016

016
017
018
018
019

019
020
021
021
022

023
023
024
024
025

025
026
026
027
027

028
029
029

038
039
040
041

MW-1
MW-1
MW-2
MW-2
MW-3

MW-3
MW-3DMW-4
MW-4
MW-5

MW-5
MW-5D
MW-6
MW-6
MW-6D

MW-7
MW-7
MW-8
MW-8
MW-9

MW-9
MW-10
MW-10
MW-11
MW-11

MW-1 ID
MW-12
MW-12

MW-1-55
MW-2-55
MW-3-65
MW-4-60

02-10-87 NJDEP
04-23-87 NJDEP
02-10-87 NJDEP
04-27-87 NJDEP
02-11-87 NJDEP

04-27-87 NJDEP
05-12-87 NJDEP
02-10-87 NJDEP
04-23-87 NJDEP
02-11-87 NJDEP

04-27-87 NJDEP
05-12-87 NJDEP
02-10-87 NJDEP
04-23-87 NJDEP
05-12-87 NJDEP

02-10-87 NJDEP
04-27-87 NJDEP
02-10-87 NJDEP
04-27-87 NJDEP
02-10-87 NJDEP

04-24-87 NJDEP
02-10-87 NJDEP
04-23-87 NJDEP
02-10-87 NJDEP
04-23-87 NJDEP

04-30-87 NJDEP
02-10-87 NJDEP
04-23-87 NJDEP

ALUMINUM SHAPES

03-02-87 NJDEP
03-02-87 NJDEP
03-02-87 NJDEP
03-02-87 NJDEP

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3

INCORPORATED

3
3

420
430
220
190
210

2,100
350
140
140
750

1,200
940
350
330
740

250
150
320
290
150

170
600
440
210
240

540
620
750

..

6.0
5.?
5.6
5.3
6.5

6.2
6.4
4.5
5.0
6.2

6.5
7.1
6.1
6.6
7.3

5.8
5.2
6.3
5.8
5.5

4.3
6.3
6.0
6.4
5.9

6.7
6.6

5.3
5.6

REMANUFACTURED ENGINES AND AUTO PARTS

042
042
043
043
044

045
046

MW-1
MW-1
MW-2
MW-2
MW-3

MW-4
MW-5

06-11-87 NJDEP
08-27-85 NJDEP
06-11-87 NJDEP
08-27-85 NJDEP
08-27-85 NJDEP

06-11-87 NJDEP
06-11-87 NJDEP

3
3
3
3
3

3
3

..

--

6.5
6.6
6.2
5.4
6.4

5.9
5.9

Six-digit well numbers are USGS unique well numbers. Well-construction data are stored in 
the USGS GWSI data base. Three-digit well numbers were assigned to wells not in the USGS 
GWSI data base.

Source of data: NUS Corporation (NUS), U.S. Geological Survey (USGS), and the New Jersey 
Department of Environmental Protection (NJDEP). Data presented, but not collected by the 
USGS, were not verified or examined for quality assurance or quality control.

Laboratory measurement of pH.

Replicate sample.

Field measurement for specific conductance.
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Table 5.--Results of analyses for physical properties and common ions in water 
from wells in the Swope Oil study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; 
micrograms per liter; --, data not available]

Well 
number 1 Sulfate Sodium

Potas- Magne- Iron 
si urn Calcium si urn (i*g/L)

Manga­ 
nese Chlo­ 

ride

PENNSAUKEN TOWNSHIP LANDFILL- -Continued

014
014
015
015
016

016
017
018
018
019

019
020
021
021
022

023
023
024
024
025

025
026
026
027
027

028
029
029

038
039
040
041

60
4.?
23
41
29

38
19
34
22
8

21
48
27
22
30

9
9
14
22
2

41
56
40
15
48

26
34
?

25
41
10

18
2.?
6.8
8.7

290

250
25
7.9
17
96

140
143
19
22
41

8.6
9

30
20
12

22
34
32
4.6
4.3

74
14
?

720
6,100
1,000
2,100
2,900

33,000
13,000

<10
30

1,900

2,900
7,100

<10
10

610

410
950

2,900
1,400
1,500

26,000
3,300
6,100
8,200
58,000

3,600
36,000

ALUMINUM SHAPES INCORPORATED

4.76
4.03
8.96
4.76

7.600

1,900

1,300

1,900
510

1,300

1,400
7,100

1,100

760

1,600

2,400

2,000

2,800

400

150
1,390

1,170

45
44
15
8

390

360
40
16
14

140

170
0.1

23
22
50

23
6

35
32
19

16
65
42
11
14

18?
25
16

..

REMANUFACTURED ENGINES AND AUTO PARTS

042
042
043
043
044

045
046

6,300

53,000

12,000

17,000
12,000

..

--

 -

..

--

--
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Table 6.--Results of analyses for trace metals in water from wells in the Swope Oil study area

[Dissolved constituents, in micrograms per liter; --, data not available; <DL, 
concentration is less than the detection limit; <10, concentration is less than the 
detection limit of 10 micrograms per liter]

Well 
number 1

070363 
070363 
070363 
070363 
070363

070366 
070367
070367
070367
070368

070368
070369
070369
070370
070373

070379
070379
070379
070386
070545

070545
070586
070586
070586
070587

070528
070528
070528
070528
070535

050123
050123
050124

Local 
name

PUCHACK 2 
PUCHACK 2 
PUCHACK 2 
PUCHACK 2 
PUCHACK 2

PUCHACK 1 
PUCHACK 3
PUCHACK 3
PUCHACK 3
DELAIR 1

DELAIR 1
DELAIR 2
DELAIR 2
DELAIR 3
MORRIS 6

MORRIS 10
MORRIS 10
MORRIS 10
MORRIS 3A
MORRIS 11

MORRIS 11
MORRIS 12
MORRIS 12
MORRIS 12
MORRIS 13

PUCHACK 7
PUCHACK 7
PUCHACK 7
PUCHACK 7
TW-1-79

DVWC 28
DVWC 28
STEPHENS DR

Date

09-15-82 
04-10-84 
04-10-84 
04-10-84 
07-10-84

07-13-82 
07-21-80
07-27-81
08-06-85
07-22-80

09-15-82
09-15-82
07-17-85
09-15-82
07-22-80

07-21-80
07-27-81
07-17-85
07-12-82
07-12-82

08-06-85
07-27-81
07-13-82
07-17-85
07-27-81

07-13-82
08-06-85
08-06-85
08-06-85
07-28-80

08-06-80
12-02-82
08-02-85

Source 
of data 2

Alum­ 
inum Arsenic Barium

Camden City Water Department

USGS 100 1 
NUS <100 <10 <100 
NUS <100 <10 <100 
NUS <DL <8 43 
NUS <DL <8 <13

USGS <100 1 
USGS -- -- 60
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

Delaware

USGS
USGS
USGS

20
--

100
100
<10
100

<10
<100
<100

10

100
20

<100
40
40
30

Valley Water

<100
<10

<1

1
2

<1
1

--

1
2

<1

<1
3
4
4
3

1

<1
<1

Company

1
<1

49
80

89

110

60

67

85
30

37
30

33
27
27
30

50

61

Beryl­ 
lium

<5 
<5

3

0.5
1

. . .

0.5

1

<1

0.5

1
1

0.5
1

0.5
0.7
0.5

<1

0.5

Cadmium

0.5 
0.5

<1
2

2

<1

7

2

1
1

<1
1

<1
<T
<1
2

2

<1

Chro­ 
mium, 
hexa- 
valenf*

3
49 
69 
76 
76

<1
390

<1
<1

1
<1
--

<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1

1
<1

Merchantvi lie- Pennsauken Water Commission

050335
070345
070350
070350
070350

070350
070350
070372
070372
070372

070372
070602
070602

MARION 1
PARK AVE 5
PARK AVE 2
PARK AVE 2
PARK AVE 2

PARK AVE 2
PARK AVE 2
NATIONAL HWY 1
NATIONAL HWY 1
NATIONAL HWY 1

NATIONAL HWY 1
NATIONAL HWY 2
NATIONAL HWY 2

07-10-80
07-31-85
07-10-84
04-10-84
07-10-80

10-27-82
07-31-85
07-10-80
12-21-82
04-10-84

08-01-85
08-01-85
04-10-84

USGS
USGS
NUS
NUS
USGS

USGS
USGS
USGS
USGS
NUS

USGS
USGS
NUS

30
<DL

<100
--

<100
20

100
<100

40

<100

<1
<8
<10

1

1
<10

<1
<1
dO

70
36
32

<100
40

38
50

<100

60
58

<100

<1
0.5

<5

0.5

5

0.8
0.5
<5

2

0.5

<1

<1
<1

<1

<1
1

<1

<1
<4

<10
--

<1
<1

<1
<10

<1
<1

<10

Recreational Well

070559 SWIM 1 07-01-80 USGS 70
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Table 6.--Results of analyses for trace metals in water from wells in the Swope Oil study area--
Cont i nued

[Dissolved constituents, in micrograms per liter; --, data not available; 
concentration is less than the detection limit; <10, concentration is less
detection limit of 10

Well 
number 1

070363
070363
070363
070363
070363

070366
070367
070367
070367
070368

070368
070369
070369
070370
070373

070379
070379
070379
070386
070545

070545
070586
070586
070586
070587

070528
070528
070528
070535

Cobalt

<62
71
11

<10

60

5
170

80

170

<3

30

  

130
80

20
60

6
7
6

20

Copper

51
<50
17

<12

20

10
<10

<10

<10

<10

<10

--

<10
10

<10
10

20
20
20

<10

micrograms per liter]

Lead

Camden

<2
<2

<10

<10
<10

<10

<10

<10

20

--

<10
10

<10
14

<10
<10
<10
<10

Mercury Nickel
Sele- Thal- 
nium Silver lium

<DL, 
than the

Zinc

City Water Department

0.2
<0.2
0.48
0.55

. .

--

--

0.2

0.1

Delaware Valley

050123
050123
050124

<3

<3

25

10

<10

<10 - 

<40
<40
20
20

--

--

<2 <10 <10
<2 <10 <20
<2 <3 <2
<2 <3 <2

. .

. .

  -

. .

. .

..

. .

. .

--

. .

. .

. .
- -

. .

. .

..

295
218
36
39

53

41
13

4

14

12

63

--

28
5

10
10

23
26
27
8

Water Company

. .

--

Merchantvi lle-Pennsauken Water

050335
070345
070350
070350
070350

070350
070350
070372
070372
070372

070372
070372
070602
070602

7
6

<10
<50
<3

6
<50
<10
<3

4
<3

<50

15
10
32
55
17

110
<50
21
33

40
20

<50

<10
10
<2

<10

20
<5
<2

<10

10

<5

<0 1
<o!2
<0.2

.
<0. 1
l!9
1.5

.  

1.8
1.7
0.7

<15
<40
--

..

<40

- 

_ .

<40

. .
--

Commission
. .

<2 <3 <2
<2 <10 <10
--

..

<2 <10 <10
<2 <3 <2

..
- -

<2 <10 <10

56

27

28
20
24

19

57

26
57

28
37

Recreational Well

070559 33 77
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Table 6.--Results of analyses for trace metals in water from wells in the Swope Oil study area- 
Cont i nued

[Dissolved constituents, in micrograms per liter;  -, data not available; <DL, 
concentration is less than the detection limit; <10, concentration is less than the 
detection limit of 10 micrograms per liter]

Uel I 
number 1

001
003
004
004
005

070568
070571
070571

014
014

015
015
016
016
017

018
018
019
019
020

021
021
022
023
023

024
024
025
025
026

026
027
027
028
029

029

Local 
name

MU-1
MU-3
MU-4
MU-4
MU-5

LANDFILL 1
LANDFILL 4
LANDFILL 4
MU-1
MU-1

MU-2
MU-2
MU-3
MU-3
MU-3D

MU-4
MU-4
MU-5
MU-5
MU-5D

MW-6
MU-6
MU-6D
MU-7
MU-7

MU-8
MU-8
MU-9
MU-9
MU-10

MU-10
MU-11
MU-11
MU-11D
MU-1 2

MU-12

Date

07-12-84
07-12-84
07-12-84
07-12-84
07-12-84

10-29-80
10-29-80
10-10-85
04-23-87
02-10-87

04-27-87
02-10-87
04-27-87
02-10-87
05-12-87

04-23-87
02-11-87
04-27-87
02-10-87
05-12-87

04-23-87
02-11-87
05-12-87
04-27-87
02-10-87

04-27-87
02-10-87
04-24-87
02-10-87
04-23-87

02-10-87
04-23-87
02-10-87
04-30-87
04-23-87

02-10-87

Source 
of data 2

Swope Oi I

NUS
NUS

Alum­ 
inum Arsenic Barium

Beryl­ 
lium Cadmium

Chro­ 
mium, hexa- 
valent 3

Super fund Site

306
819

NUS 18,900
NUS
NUS

Pennsauken

USGS
USGS
USGS
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP

--

Township

90

  

--

- 

--

<8
<8
16
14
<8

Landfill

<1

<5 <

<5 <

8 <
<5 <

<5 <

<5 <
<5 <

<5 <
<5 <

<5 <

<5 <

<5 <

<5 <

<5 <

<5 <

<1
29
118
131
87

200
70
75

1,000

1,000

1,000
1,000

1,000

1,000
1,000

1,000
1,000

1,000

1,000

1,000
--

1,000

1,000
100

1,000

<1
<1   -

1
2

<1
1

<0.5

--

--

0.73
<0.5
0.85
1.1
1.1

3
8

<1

<5

<5

<5
<5

<5

<5
<5

<5
<5

<5

<5

<5

<5

<5

--

<5

<4
6
59
64
29

..

980

<50

<50

<50
<50

1,100

<50
<50

..
<50
<50

<50

<50

<50

<50

<50

--

<50

Aluminum Shapes Incorporated

038
039
040
041

042
042
043
043
044

045
046

MU-1 -55
MU-2-55
MU-3-55
MU-4-55

MU-1
MU-1
MU-2
MU-2
MU-3

MU-4
MU-5

03-02-87
03-02-87
03-02-87
03-02-87

06-11-87
08-27-85
06-11-87
08-27-85
08-27-85

06-11-87
06-11-87

NJDEP
NJDEP
NJDEP
NJDEP

Remanufactured

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP

421
281
362
421

Engines

--

--

1.0
9.0

4.0

and Auto

<10

<10
<10

--

200
390

170

Parts

  

21

33
9

--

10
<10

<10

<5
11
<5
11
17

<5
<5

<1 .0
1.0

6.0

<50
28

<50
56
14

<50
<50

Six-digit well numbers are USGS unique well numbers. UelI-construction data are stored in the USGS 
Ground-Uater Site Inventory data base. Three-digit well numbers were assigned to wells not in the 
USGS GUSI data base. UelI locations are shown on plates 1a and 1b.

^ Source of data: NUS Corporation (NUS), U.S. Geological Survey (USGS), and the New Jersey Department 
of Environmental Protection (NJDEP). Data presented, but not collected by the USGS, were not verified 
or examined for quality assurance or quality control. 
NUS reported total dissolved chromium.

Replicate analyses are shown for well 070363 on 04-10-84, for well 070528 on 08-06-85, and for well 004 on 
07-12-84.
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Table 6.--Results of analyses for trace metals in water from wells in the Swope Oil study area- 
Cont i nued

[Dissolved constituents, in micrograms per liter; --, data not available; <DL, 
concentration is less than the detection limit; <10, concentration is less than the 
detection limit of 10 micrograms per liter]

Well 
number 1

001
003
004
004
005

070568
070571
070571

014
014

015
015
016
016
017

018
018
019
019
020

021
021
022
023
023

024
024
025
025
026

026
027
027
028
029

029

038
039
040
041

Cobalt

<10
<10
12
16
11

40
20
30

--

Copper

7
18
40

13
55
10

<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

50
<50
<50
<50
<50

<50
50

<50
7

50

<50

<20
<20

<20

Sele- 
Lead Mercury Nickel nium

Swope Oil Superfund Site

8.8 0.71 <15 <2
7.7 <0.2 <15 <2

74 <0.2 <15 <2
90    22 <2
61 -- 25 <2

Pennsauken Township Landfill

15
47
<10
<5
<5 <1 -- <5

<5
<5 <1 -- <5
<5
<5 <1 -- <5
6 <1

6
<5 1.8 -- <10
<5 <1
<5 <1 -- <5
<5 <1

5
<5 4.5 -- <10
6 <1 -- 8.6
7

<5 <1    <5

<5
<5 <1 -- <5
5

<5 <1 -- <5
<5

<5 <1 -- <5
5

<5 <1 -- <5
? ? -- <5
5

<5 <1 -- <5

Aluminum Shapes Incorporated

<2.0 0.2 <100
<2.0 0.4 104

<2.0 0.3

Si Iver

<3
<3
<3
<3
<3

<50

<50

<50

<50

<50
1.3

<50
1.6

<50

<50

<50

<50

<50
2.4

<50

--

Thal­ 
lium

<2
<2
<2
<2
<2

--

--

--

--

Zinc

152
53
109
123
121

200
140
79

120

<100

<100

70

<50
<0.05

<50
<50
<50

<50

<100

<50
--

<100

<100
70

<100

86
48
55
86

Remanufactured Engines and Auto Parts

042
042
043
043
044

045
046

--

--

60
113
6D
15

163

40
70

89 <20
37 <0.4 69 <2
89 <0.2 <20
50 <0.4 128 <2
12 <0.4 69 <2

76 <0.2 <20
74 <0.2 <20

11

11
11

- 

180

1,500
200

--

50
68
30
63
147

50
50

45



Table 7.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the detection 
limit of 10 (j.g/1; BD, constituent not detected-detect ion limit is not specified; --, not analyzed. A 
complete list of compounds analyzed for during 1984 for the remedial investigation and feasibility study 
(RI/FS) conducted at the Swope Oil Superfund site is given in table 9. Compounds analyzed for during the 
RI/FS and not listed in this table were below the detection limit in all samples (NUS Corporation, 1985).]

Well 
number

070363 
070363 
070366 
070367 
070367

070367 
070368 
070368 
070368 
070369

070370 
070373 
070373 
070379 
070379

070386 
070386 
070586 
070586 
070587

070528 
070535 
070545

050123 
050123 
050124

Local 
name

PUCHACK 2 
PUCHACK 2 
PUCHACK 1 
PUCHACK 3 
PUCHACK 3

PUCHACK 3 
DELAIR 1 
DELAIR 1 
DELAIR 1 
DELAIR 2

DELAIR 3 
MORRIS 6 
MORRIS 6 
MORRIS 10 
MORRIS 10

MORRIS 3A 
MORRIS 3A 
MORRIS 12 
MORRIS 12 
MORRIS 13

PUCHACK 7 
TW-1-79 
MORRIS 11

DVWC 28 
DVWC 28 
STEVENS DR

Date

09-15-82 
04-10-84 
07-13-82 
07-21-80 
07-27-81

08-06-85 
07-22-80 
07-27-81 
09-15-82 
09-15-82

09-15-82 
07-22-80 
07-27-81 
07-21-80 
07-27-81

07-27-81 
07-12-82 
07-27-81 
07-13-82 
07-27-81

07-13-82 
07-28-80 
07-12-82

08-06-80 
12-02-82 
08-02-85

Carbon- 
Source tetra- 

of Bromo- chlo- 
data 2 Benzene form ride

Camden City Water Department

USGS <1.0 <1.0 <1.0 
NUS BD -- BD 
USGS <1 .0 <1 .0 <1 .0 
USGS <1.0 -- <1.0 
USGS ^1.0 -- ^1.0

USGS <3.0 <3.0 <3.0 
USGS <1 .0 - - <1 .0 
USGS <1.0 -- <1.0 
USGS <1.0 <1.0 <1.0 
USGS <1.0 <1.0 <1.0

USGS <1.0 <1.0 <1.0 
USGS <1.0 -- <1.0 
USGS <1.0 -- <1.0 
USGS 5.0 -- <1.0 
USGS ^1 .0 - - ^1 .0

USGS <1.0 -- <1.0 
USGS <1.0 <1.0 <1.0 
USGS <1 .0 - - <1 .0 
USGS <1.0 <1 .0 <1.0 
USGS <1 .0 - - <1 .0

USGS <1.0 <1.0 <1.0 
USGS <1 .0 - - <1 .0 
USGS <1.0 <1.0 <1.0

Delaware Valley Water Company

USGS <1 .0 - - <1 .0 
USGS <1.0 <1.0 <1.0 
USGS <3.0 <3.0 <3.0

Chloro- 
di- 

Chloro- bromo- Chloro- 
benzene methane ethane

<5 'BD 'BD

<3.0 <3.0 <3.0 

2.0 <1.0 <1.0

":: |j *'::

10 <1 .0 <1 .0

<1 -?. <i:o <1 -°.

<s!o <s!o <s!o

Merchantvi lle-Pennsauken Water Commission

050335 
070345 
070350 
070350 
070350

070350 
070350 
070350 
070372 
070372

070602

MARION 1 
PARK AVE 5 
PARK AVE 2 
PARK AVE 2 
PARK AVE 2

PARK AVE 2 
PARK AVE 2 
PARK AVE 2 
NATIONAL HWY 1 
NATIONAL HWY 1

NATIONAL HWY 2

07-11-80 
07-31-85 
07-10-80 
07-30-80 
10-27-82

04-10-84 
07-10-84 
07-31-85 
07-10-80 
04-10-84

04-10-84

USGS <1.0 -- <1.0 
USGS <3.0 <3.0 <3.0 
USGS <1.0 -- <1.0 
USGS <1.0 -- <1.0 
USGS <1.0 <1.0 <1.0

NUS BD -- BD 
NUS BD -- BD 
USGS <3.0 <3.0 <3.0 
USGS <1.0 -- <1.0 
NUS BD --18

NUS BD -- BD

<3.0 <3io <3.0

BD BD BD 
BD BD BD 

<3.0 <3.0 <3.0

BD BD BD

BD BD BD

070559 SWIM 1

Recreational Well 

07-01-80 USGS <1.0

Swope Oil Superfund Site

001
003
004
004
005 3

MW-1 
MW-3 
MW-4 
MW-4 
MW-5

07-12-84 
07-12-84 
07-12-84 
07-12-84 
07-12-84

NUS 
NUS 
NUS 
NUS 
NUS

BD 
BD 
BD
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD
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Continued

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the 
detection limit of 10 nQ/l; BD, constituent not detected-detection limit is not specified;  -, not 
analyzed. A complete list of compounds analyzed for during 1984 for the remedial investigation and 
feasibility study (RI/FS) conducted at the Swope Oil Superfund site is given in table 9. Compounds 
analyzed for during the RI/FS and not listed in this table were below the detection limit in all samples 
(NUS Corporation, 1985).]

Well 
number

070363 
070363 
070366 
070367 
070367

070367 
070368 
070368 
070368 
070369

070370 
070373 
070373 
070379 
070379

070386 
070386 
070586 
070586 
070587

070528 
070535 
070545

050123 
050123 
050124

050335 
070345 
070350 
070350 
070350

070350 
070350 
070350 
070372 
070372

070602

070559

001 
003 
004 
004 
005

Di- 
Di- Chloro- Methyl- 
chloro- di- ene 1,3-di- Methyl - 

Chloro- bromo- fluoro- Ethyl- Methyl- chlo- Acrylo- Aero- chloro- chlo- 
form methane methane benzene bromide ride nitrile lein propene ride

BD <1.0 <1.0 

<3.0 <3.0 <3.0

<3io <3io <3io

<3io <3io <3.0

BD 
BD 

<3.0 <3.0 <3.0

BD 

BD

BD 
BD 
BD 
BD 
BD

Camden City Water Department 

BD BD <5 -- -- BD

<3.0 <3.0 <3.0 -- -- <3.0 <3.0

Delaware Valley Water Company

<3lo <3io <3io  - -- <3!o 

Merchantvi 1 1 e-Pennsauken Water Commission

<3.0 <3.0 <3!o -- -- <3.0 <3.0

BD BD BD -- -- BD 
BD BD 13 -- -- BD 

<3.0 <3.0 <3.0 -- -- <3.0

BD BD *BD -- -- BD 

BD BD <5 -- -- BD

Recreational Well

Swope Oil Superfund Site

BD BD BD -- -- BD 
BD BD BD -- -- BD 
BD BD BD -- -- BD 
BD BD BD -- -- BD 
BD BD BD -- -- BD

-
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Table 7.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area-- 
Cont i nued

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the 
detection limit of 10 /jg/L; BD » constituent not detected-detect ion limit is not specified; --, not 
analyzed. A complete list of compounds analyzed for during 1984 for the remedial investigation and 
feasibility study (RI/FS) conducted at the Swope Oil Superfund site is given in table 9. Compounds 
analyzed for during the RI/FS and not listed in this table were below the detection limit in all samples 
(NUS Corporation, 1985).]

Well 
number 1

Local 
name Date

Source
Of o

data 2

Tetra- 
chloro- 
ethyl- 
ene

Tri- Tri- 
chloro- chloro- 
ethyl- flouro- 

Toluene ene methane

1,1-di- 
vinyl chloro- 
chlo- ethyl - 
r i de ene

1,1-di- 
chloro- 
ethane

Camden City Water Department

070363 
070363 
070366 
070367 
070367

070367 
070368 
070368 
070368 
070369

070370 
070373 
070373 
070379 
070379

070386 
070386 
070545 
070586 
070586

070587 
070528 
070535

PUCHACK 2 
PUCHACK 2 
PUCHACK 1 
PUCHACK 3 
PUCHACK 3

PUCHACK 3 
DELAIR 1 
DELAIR 1 
DELAIR 1 
DELAIR 2

DELAIR 3 
MORRIS 6 
MORRIS 6 
MORRIS 10 
MORRIS 10

MORRIS 3A 
MORRIS 3A 
MORRIS 11 
MORRIS 12 
MORRIS 12

MORRIS 13 
PUCHACK 7 
TW-1-79

09-15-82 
04-10-84 
07-13-82 
07-21-80 
07-27-81

08-06-85 
07-22-80 
07-27-81 
09-15-82 
09-15-82

09-15-82 
07-22-80 
07-27-81 
07-21-80 
07-27-81

07-27-81 
07-12-82 
07-12-82 
07-27-81 
07-13-82

07-27-81 
07-13-82 
07-28-80

USGS 
NUS 
USGS 
USGS 
USGS

USGS 
USGS 
USGS 
USGS 
USGS

USGS 
USGS 
USGS 
USGS 
USGS

USGS 
USGS 
USGS 
USGS 
USGS

USGS
USGS 
USGS

<$'

s!o
<3.0

sio

II
II
<i'.o

Delaware Valley

050123 
050123 
050124

DVWC 28 
DVWC 28 
STEPHENS DR

08-06-80 
12-02-82 
08-02-85

USGS 
USGS 
USGS <3'.0

BD <5~

<1 .0 14.0 
<1.0 11.2

<3.0 9.6 <3.0

6.0 <1 .0 
<1 .0 2.0

<1.0 3.2

<1.0 64. 0 <1.0

Water Company

<3'.0 <3!o <3!o

<1 .0 1 .0 
BD BD

<3.0 <3.0

<1 .0 1.0

:i : !- :if
<-: " «:

<3!o <3".0

BD

<3.0

||

II

:ii§

<3".0

Merchantvi I le-Pennsauken Water Company

050335 
070345 
070350 
070350 
070350

070350 
070350 
070350 
070372 
070372

070602

MARION 1 
PARK AVE 5 
PARK AVE 2 
PARK AVE 2 
PARK AVE 2

PARK AVE 2 
PARK AVE 2 
PARK AVE 2 
NATIONAL HWY 1 
NATIONAL HWY 1

NATIONAL HWY 2

08-11-80 
07-31-85 
07-10-80 
07-30-80 
10-27 82

04-10-84 
07-10-84 
07-31-85 
07-10-80 
04-10-84

04-10-84

USGS 
USGS 
USGS 
USGS 
USGS

NUS
NUS 
USGS 
USGS 
NUS

NUS

<3io

<3.0 
5"

BD

<3io 15!o <3.0 
<1 .0 119 
<1 .0 146 
<1 .0 150 <1 .0

107 
68 

<3.0 3.1 <3.0

:. 9 '
BD BD

<3.0 <3.0

BD BD 
BD BD 

<3.0 <3.0

BD <4

BD BD

<3lo

BD 
BD 

<3.0
6*

BD

Recreational Well

070559 SWIM 1

001
003
004
004
005

MW-1 
MW-3 
MW-4 
MW-4 
MW-5

07-01-80

07-12-84 
07-12-84 
07-12-84 
07-12-84 
07-12-84

USGS <1.0 <1.0 <1.0 

Swope Oil Superfund Site

NUS 
NUS
NUS 
NUS 
NUS

<2 
42 
28 
30 
<4

<2
<1 
BD 
BD
8D

BD 
BD 
<4 
<4 
<2

BD 
BD 
BD
BD 
BD

BD 
BD 
BD 
BD 
BD

<2 
13 
9 

10 
BD

<2 
<2 
BD 
BD 
<3
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Table /.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area-- 
Cont i nued

[Dissolved constituents, in micrograms per liter; <10 { concentration of compound is less than the detection 
limit of 10 M9/L; BD, constituent not detected-detection limit is not specified; --, n9t analyzed. A complete 
list of compounds analyzed for during 1984 for the remedial investigation and feasibility study (RI/FS) 
conducted at the Swope Oil Superfund site is given in table 9. Compounds analyzed f9r during the RI/FS and 
not listed in this table were below the detection limit in all samples (NUS Corporation, 1985).]

Well
number 1

1,1,1-tri- 
chloro-
ethane

1,1,2-tri- 
chloro-
ethane

1,1,2,2-tetra- 
chloro-
ethane

1,2-di- 
chloro-
ethane

1,2-di- 
chloro-
propane

1,3-di- 
chloro-
propane

1,2-
transdichloro- 
ethyl-
ene

2-
chloro-
ethyl- 
vinyl-
ether

1,3-di- 
chloro-
benzene

1.4-di- 
chloro-
benzene

1,2-di- 
chloro-
benzene

Camden City Water Department

070363
070363
070366
070367
070367

070367
070368
070368
070368
070369

070370
070373
070373
070379
070379

070386
070386
070545
070586
070586

070587
070528
070535

BD

<3.0

BD

<3.0

BD

<3.0

BD BD

25

15

BD

<3.0 <3.0 <3.0 4.4 <3.0

BD BD BD

Delaware Valley Water Company

050123
050123
050124 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 

Merchantvilie-Pennsauken Water Company

050335
070345
070350
070350
070350

070350
070350
070350
070372
070372

070602

<3.0

BD
BD

<3.0

14

BD

<3.0

BD 
BD 

<3.0

BD 

BD

<3.0

BD 
BD 

<3.0

BD

BD

<3.0

BD
BD

<3.0

BD

<3.0 <3.0 <3.0

<1.0 <1.0 12

BD - - BD
BD - - BD

<3.0 <3.0 <3.0

BD 

BD

53

BD

<3.0

BD 
BD 

<3.0

BD 

BD

BD 
BD

BD 

BD

BD 
BD

BD 

BD

BD 
BD

BD 

BD

070559

Recreational Well

Swope Oil Superfund Site

001
003
004
004
005

<3 
53 
29 
32 
<3

BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
<2 
<3 
<3
8

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD

BD 
BD 
BD 
BD 
BD
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Table /.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area-- 
Cont inued

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the detection 
limit of 10 M9/L; BD, constituent not detected-detection limit is not specified^ --, not analyzed. A 
complete list of compounds analyzed for during 1984 for the remedial investigation and feasibility study 
(RI/FS) conducted at the Swope Oil Superfund site is given in table 9. Compounds analyzed for during the 
RI/FS and not listed in this table were below the detection limit in all samples (NUS Corporation, 1985).]

Well 
number 1

070586
070571

014
014
015

015
016
016
017
018

018
019
019
020
021

021
022
023
023
024

024
025
025
026
026

027
027
028
029
029

Local 
name

LANDFILL 1
LANDFILL 4
MW-1
MW-1
MW-2

MW-2
MW-3
MW-3
MW-3D
MW-4

MW-4
MW-5
MW-5
MW-5D
MW-6

MW-6
MW-6D
MW-7
MW-7
MW-8

MW-8
MW-9
MW-9
MW-10
MW-10

MW-11
MW-11
MW-11D
MW-12
MW-1 2

Date

10-29-80
10-29-80
02-10-87
04-23-87
02-10-87

04-27-87
02-10-87
04-27-87
05-12-87
02-11-87

04-23-87
02-10-87
04-27-87
05-12-87
02-11-87

04-23-87
05-12-87
02-10-87
04-27-87
02-10-87

04-27-87
02-10-87
04-24-87
02-10-87
04-23-87

02-10-87
04-23-87
04-30-87
02-10-87
04-23-87

Source 

daVa*

Pennsauken

USGS
USGS
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

Benzene
Bromo- 
form

Carbon- 
tetra- 
chlo- 
ride

Chloro- 
benzene

Chloro- 
di- 

bromo- 
methane

Chloro- 
ethane

Township Landf i 1 1

22
<1.0

190
140
<5

<5
63
56
<5
<5

<5
12
14
8.7

<5

5.5
<5
<5
<5
<5

^5
12
86
<5
<5

<5
<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5

<1.0
<1.0
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
24
<5
<5

<5
<5
<5
9.8

<5

<5
<5
<5
<5
<5

<5
8.4

<5
<5

<5
6

<5

<5
61
72
<5
<5

<5
21
<5
<5
5.2

<5
8.9

<5
7.6

<5

<5
20
<5
<5
<5

<5
9.5

<5
11

<1.0
<1.0
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5

Aluminum Shapes Incorporated

038
039
040
041
042

MW-1 -55
MW-2-55
MW-3-65
MW-4 -60
MW-1

03-02-87
03-02-87
03-02-87
03-02-87
06-11-87

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

Remanufactured

042
043
043
044
045

046

MW-1
MW-2
MW-2
MW-3
MW-4

MW-5

08-27-85
06-11-87
08-27-85
08-27-85
06-11-85

08-27-85

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP

38
72
55
<5
4

Engines and

<10
<220
300
<10
<11

<4

<5
<5
<5
<5
5

Auto Parts

<10
<240
<200
<10
<12

<5

<5
<5
<5
<5
<3

<10
<140
<200
<10
<7

<3

6
48
29
<5
<6

<10
<300
<200
<10
<15

<6

<5
<5
<5
<5
<3

..
<160

<8

<3

<5
<5
<5
<5

<10

<10
<500
<200
<10
<25

<10



Table 7.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area-- 
Cont i nued

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the 
detection limit of 10 nq/L; BD, constituent not detected-detection limit is not specified; --, not 
analyzed. A complete list of compounds analyzed for during 1984 for the remedial investigation and 
feasibility study (RI/FS) conducted at the Swope Oil Superfund site is given in table 9. Compounds 
analyzed for during the RI/FS and not listed in this table were below the detection limit in all samples 
(NUS Corporation, 1985).]

Well 
number 1

Chloro­ 
form

Di-
chloro-
bromo- 
me thane

Di- 
Chloro-
di-

f luoro- 
methane

Ethyl - 
benzene

Methyl - 
bromide

Methyl -
ene

chlo­ 
ride

Acrylo- 
nitri le

Aero- 
lei n

1,3-di-
chloro- 
propene

Methyl -
chlo­ 
ride

Pennsauken Township Landfill

070568
070571

014
014
015

015
016
016
017
018

018
019
019
020
021

021
022
023
023
024

024
025
025
026
026

027
027
028
029
029

<1 .0
<1 0<s'
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
7.6

<1 .
<1
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

4.6

038
039
040
041
042

<5 
<5 
<5 
<5 
<2

<5
<5 
<5 
<5
<2

<5
6.9

<5

<5
300
90
<5
<5

<5
7
6.6

<5
<5

<5
<5
<5
<5
<5

<5
8.2

10
<5
<5

<5
9.3

<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

Aluminum Shapes

<5
8.1
18
<5
<7

<5
<5
<5
<5

<10

<5
<5
<5

<5
<5
<5
<5
<5

<5
5.9

15
<5
9.4

5.9
<5
<5
8.0

<5

<5
5.5

<5
<5
<5

<5
<5
<5
<5
<5

<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<5

Incorporated

<5
<5
<5
<5
<3

<10
<10
<10
<10

-

<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<50

<50
<50
<50
<50
<5

<10
<10
<10
<10
10

47
<5
<5

<5
7.7

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5 
<5 
<5

9.7 
<5 
<5 
<5 
<5

<5 
<5 
<5 
<5 
<5

<5 
<5 
<5 
8 

<5

10 
<5 
<5 
<5 
<5

<5 
<5 
<5 
<5 
<5

<5 
<5 
<5 
<5

Remanufactured Engines and Auto Parts

042
043
043
044
045

046

<80
<200
<10
<4

<2

<200
<10
<6

<2

<360 
<200

<7

<500 

<25

<140
<200

20
<7

<100

<2000 
<100

<100

<2000 
<100

<250 <500

<25

10

51



Table 7.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area-- Continued      

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the 
detection limit of 10 /zg/L; 8D, constituent not detected-detection limit is not specified;  -, not 
analyzed. A complete list of compounds analyzed for during 1 984 for the remedial investigation and 
feasibility study (RI/FS) conducted at the Swope Oil Superfund site is given in table 9, Compounds 
analyzed for during the RI/FS and not listed in this table were below the detection limit in all samples 
(NUS Corporation, 1985).]

Well 
number 1

Local 
name Date

Source
of   
data 2

Tetra- 
chtoro- 
ethyl- 
ene Toluene

Tri- Tri- 
chloro- chloro- 
ethyi- flouro- 
ene methane

vinyl 
chlo­ 
ride

1,1-di- 
chloro- 
ethyl- 
ene

1,1-di- 
chloro- 
ethane

Pennsauken Township Landfill

070568
070571

014
014
015

015
016
016
017
018

018
019
019
020
021

021
022
023
023
024

024
025
025
026
026

027
027
028
029
029

LANDFILL 1
LANDFILL 4
MW-1
MW-1
MU-2

MU-2
MW-3
MW-3
MW-3D
MW-4

MW-4
MW-5
MW-5
MW-5D
MW-6

MW-6
MW-6D
MW-7
MW-7
MW-8

MU-8
MW-9
MW-9
MW-10
MW-10

MW-11
MW-11
MW-11D
MW-12
MW-12

10-29-80
10-29-80
02-10-87
04-23-87
02-10-87

04-27-87
02-10-87
04-27-87
05-12-87
02-11-87

04-23-87
02-10-87
04-27-87
05-12-87
02-11-87

04-23-87
05-12-87
02-10-87
04-27-87
02-10-87

04-27-87
02-10-87
04-24-87
02-10-87
04-23-87

02-10-87
04-23-87
04-30-87
02-10-87
04-23-87

uses
uses
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

13
<1.0
7.9
6.6

<5

<5
<5
<5
5.9

<5

<5
<5
<5
<5
9.5

<5
<5
<5
<5
<5

9.1
<5
30
<5
<5

<5
<5
59
<5
<5

3.5
<1.0
<5
11
<5

<5
<5
<5
<5
<5

<5
<5
5.2

<5
<5

<5
<5
<5
<5
<5

<5
<5
38
<5
<5

<5
<5
<5
<5
<5

17.0
<1.0
<5
<5
<5

<5
<5
<5
6.6

<5

<5
<5
<5
<5
<5

<5
<5
<5
6.2

<5

12
<5
18
<5
<5

<5
<5
50

<5
<5

37
6.4
12

<5
<5
<5
14
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
19
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

83
<1.0
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

Aluminum Shapes Incorporated

038
039
040
041

MW-1-55
MW-2-55
MW-3-65
MW-4-60

03-02-87
03-02-87
03-02-87
03-02-87

NJDEP
NJDEP
NJDEP
NJDEP

<5
<5
<5
6.7

<5
<5
<5
<5

Remanufactured Engines and

042
042
043
043
044

045
046

MW-1
MW-1
MW-2
MW-2
MW-3

MW-4
MW-5

08-27-85
06-11-87
08-27-85
06-11-87
08-27-85

06-11-87
06-11-87

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

NJDEP
NJDEP

<4

<210
 -

<10
<4

<10
<6

400
<300
<10

<15
<6

<5 <5
<5 <5
<5 <5
<5 <5

Auto Parts

20
37

<200
2200

31000

160
120

25
<5
<5
<5

<10
<10

<200
<500
<10

<25
<10

<5
<5
<5
<5

<10
<3

<200
310
20

<7
<3

<5
<5
<5
<5

<10
<5

1000
970
500

<12
<5
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Table 7.--Results of analyses for purgeable organic compounds in water from wells in the Swope Oil study area-- 
Continued

[Dissolved constituents, in micrograms per liter; <10 { concentration of compound is less than the detection 
limit of 10 Atg/L; BD, constituent not detected-detection limit is not specified; --, n9t analyzed. A complete 
list of compounds analyzed for during 1984 for the remedial investigation and feasibility study (RI/FS) 
conducted at the Swope Oil Superfund site is given in table 9. Compounds analyzed f9r during the RI/FS and 
not listed in this table were below the detection limit in all samples (NUS Corporation, 1985).]

Well
number

111- 1,1,1tri - 
chloro-
ethane

112-1 , 1 1 C.tn - 
chloro-
ethane

1,1,2,2-
tetra- 
chloro-
ethane

1,2- 2-
transdi chloro-

1,2-di- 1,2-di- 
chloro- cnloro-
ethane propane

070568 <1.0 -- -- <1.
070571 <1.0  - -- <1.

014
014
015

015
016
016
017
018

018
019
019
020
021

021
022
023
023
024

024
025
025
026
026

027
027
028
029
029

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
16
<5

<5
<5
<5
<5
<5

<5
8.5

<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
35
<5
<5
<5

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

Pennsauken

0
,0

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

1,3-di- chloro- ethyl- 
cnloro- ethyl- vinyl-
propane ene

Township Landf i 1 1

<1.0
<1 .0
170
72
40

<5
<5
<5
17
<5

<5
7.0

50
<5
17

22
<5
7.4

29
<5

15
7.9

35
<5
<5

<5
<5
<5
<5
<5

ether

. .

<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

1,3-di- 
chloro-
benzene

<10
<5

<10

<5
<10
<5
<5

<10

<5
<10
<5
<5

<10

<5
<5

<10
<5

<10

<5
<10
<5
<5

<10

<10
8.0

<5
<10
<5

1,4-di- 
chloro-
benzene

<10
<5

<10

<5
11
<5
<5

<10

<5
<10
<5
<5

<10

<5
<5

<10
<5

<10

<5
<10
<5
<5

<10

<10
17
<5

<10
<5

1 2-di- 
chloro-
benzene

<10
14

<10

<5
<10
63
<5

<10

<5
<10

3
<5

<10

<5
<5

<10
<5

<10

<5
<10
25
<5

<10

<10
22
<5

<10
<5

Aluminum Shapes Incorporated

038
039
040
041

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

<5
<5
<5
<5

Remanufactured

1

2

3

042
042
043
043
044

045
046

<4
<10

6000
4900
4100

<10
23

<5
<10

<250
<200
<10

<13
<5

Six-digit well numbers

<7
<10

<350
<200
<10

<17
<7

are USGS

<3
<10

<140
<200
<10

<7
<3

unique
Three-digit well numbers were assigned
Source of data: NUS Corporation 
Environmental Protection (NJDEP)

<6
<10
300
<200
<10

<15
<6

well numbers
to wells not

76
8.2
7.0

115

<5
<5
<5
<5

<10
<10
<10
<10

<10
17

<10
<10

5
5
5
10

Engines and Auto Parts

<5

-- 3300

--

110
87

<10
<10
500
<200
<10

<25
<10

. Wel I -construct ion data are
in the USGS GWSI

(NUS), U.S. Geological Survey (USGS) 
. Data presented, but not collected

quality assurance or quality control. 
Water from well 005 on 07-12-84 also contained: acetone, 41 M9/L; 2-

data base.

<5

<250

<13
<5

<10

<500

<25
<10

<10

<500

--

<25
<10

stored in the USGS GWSI data base.

, and the New Jersey Department of 
by the USGS, were not verified or

butone, 5 ng/L; and total xylenes,

examined for

30 ng/L.
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Table 11.--Records of selected wells and test borings !n the Swope OH study area

[Well locations are shown on plates 1a and 1c;  

Well 
number 1

070359 
070362 
070363 
070364 
070366

070367 
070368 
070369 
070370 
070373

070374 
070375 
070377 
070378 
070379

070382 
070383 
070386 
070387 
070389

070390 
070528 
070535 
070536 
070537

070538 
070539 
070540 
070545 
070586

Latitude 
(degrees)

395835 
395840 
395842 
395844 
395845

395840 
395848 
395851 
395853 
395900

395906 
395910 
395916 
395920 
395923

395929 
395929 
395933 
395938 
395940

395944 
395835 
395857 
395905 
395909

395914 
395902 
395858 
395900 
395914

Longitude 
(degrees)

0750308 
0750309 
0750312 
0750308 
0750312

0750307 
0750347 
0750355 
0750348 
0750318

0750313 
0750307 
0750303 
0750305 
0750300

0750253 
0750253 
0750229 
0750222 
0750230

0750211 
0750302 
0750344 
0750333 
0750328

0750324 
0750325 
0750325 
0750325 
0750324

Local Permit 
name number

Camden City Water

PUCHACK 5 
6-75 
PUCHACK 2 
TEST 1-70 
PUCHACK 1

PUCHACK 3 
DELAIR 1 
DELAIR 2 
DELAIR 3 
MORRIS 6

MORRIS 9 
MORRIS 8 
MORRIS 7 
MORRIS OBS 
MORRIS 10

MORRIS 4A 
MORRIS 4 
MORRIS 3A 
MORRIS 2 
MORRIS SNA

MORRIS 1 
PUCHACK 7 
TW-1-79 
TW-3-79 
TW-4-79

TW-5-79 
TW-6-79 
TW-7-79 
MORRIS 11 
MORRIS 12

 -, data not available]

Date 
constructed

Department

08-23-24 
01-29-75 
00-00-24 
04-29-70 10-16-24

05-29-24 
10-31-30 
10-31-30 
10-31-30 07-11-32

07-03-32 
00-00-53 
00-00-32 
00-00-60 10-29-60

00-00-60 
00-00-60 
07-28-53 
00-00-32 00-00-60

00-00-61 
01-29-75 
00-00-79 
00-00-79 00-00-79

00-00-79 
00-00-79 
00-00-79 
08-01-79 01-07-81

Driller

LAYNE NY 
LAYNE NY 
LAYNE NY 
LAYNE NY 
LAYNE NY

LAYNE NY 
LAYNE NY 
LAYNE NY 
LAYNE NY 
LAYNE NY

LAYNE NY 

LAYNE NY 

LAYNE NY

LAYNE NY 
LAYNE NY 
LAYNE NY 
LAYNE NY

LAYNE NY 
LAYNE NY

LAYNE NY 
LAYNE NY

Depth 
drilled 

(feet)

- 

--

--

--

190

156 
125

Total 
depth 
of well 
(feet)

186 
180 
169 
195
140

175 
138 
141 
135 
133

143 
124 
120 
103 
115

134 
130 
107 
115 
114

107 
180 
132 
117 
128

129 
144 
141 
144 
117

070587 395905 0750333 MORRIS 13 06-04-80 LAYNE NY 136 130

050123
050124

395904
395906

0750009
0750006

Delaware Valley Water Company

DVWC 28 
STEPHENS DR

02-24-69 
02-01-70

SCHULTES, AC 
SCHULTES, AC

262
270

Merchantville-Pennsauken Water Commission

070332
070335
070345
070346
070348

070349
070350
070372
070530
070602

39571 1
395720
395758
395800
395801

395802
395802
395902
395755
395917

0750220
0750225
0750120
0750115
0750119

0750117
0750118
0750153
0750127
0750125

MARION 2
MARION 1
PARK AVE 5
PARK AVE 3A
PARK AVE 3

PARK AVE 1
PARK AVE 2
NATIONAL HWY 1
4R-A
NATIONAL HWY 2

10-01-62 LAYNE NY 258 258
07-03-57 LAYNE NY 278 278
04-07-48 LAYNE NY -- 288
01-31-40 ARTESIAN -- 260
00-00-58 LAYNE NY -- 275

11-24-47 LAYNE NY -- 270
10-13-43 LAYNE NY -- 257
07-21-67 LAYNE NY -- 231
07-30-79 LAYNE NY 300 270
09-01-82 HYDRO GROUP 218 206

Industrial Wells and Recreational Well 0705594

070353 395811 0750233 VERCHIO, R
070365 395844 0750352 PENN PR 1
070376 395915 0750245 MANEELY J CO 1 --
070380 395925 0750230 KINGSTON TRAP 2 --
070381 395925 0750230 KINGSTON TRAP 1 - 

070384 395931 0750226 WARD, RUSSEL 1 --
070533 395932 0750238 CADILLAC PET 1 --
070555 395850 0750230
070559 395815 0750150 MEADOW BROOK 1 --

10-10-58 
12-11-51 
08-15-53 
08-25-66

11-24-52
08-14-82
09-14-68 
07-12-63

CLAIR, WR 
LAYNE NY 
ROBBINS, HJ 
SCHULTES, AC

09-14-55 MOLLITOR, C

BUCLOW, WM 
MURTHA INC

MURTHA, JOHN

117
80

106
122
135
123
65

65
117
80
107
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Table 11.--Records of selected wells and test borings in the Swope Oil study area--Continued

[Well locations are shown on plates 1a and 1c;

Well 
number 1

Screened 
Interval 
(feet)

--, data not available; gal/min, gallons per minute]

Diameter Altitude 
of of land Water 

casing surface level 
(in.) (feet) (feet)

Date 
water 
level 
measured

Copies of logs 
Discharge Aquifer in Appendix 
(gal/min) code 3 A and (or) B 4 Remarks

Camden City Water Department

070359
070362
070363
070364
070366

070367
070368
070369
070370
070373

070374
070375
070377
070378
070379

070382
070383
070386
070387
070389

070390
070528
070535
070536
070537

070538
070539
070540
070545
070586

070587

050123
050124

136
140
126
175
108

127
103-138
111
87-127
98

89-99,

85

75

95

73
93
79

140
100
85
97

80
100-106,
98-108,
102
86-95,

181
180
165
195
140

175
,106-136

141
, 89-129

133

118-143
.

120
.

115

134
.

103
123
114

.
180
130
115
128

110
116-142
118-138

144
102-117

90-94,102-117,98-124,126-

226
221

261
267

26
18
26
8

26

26
18,26
26
18,26
2£

26

26

18

18

18
18
18

18
4
4
6

4
4
6
16
16

130 --

20
12

30

14
10
10

10
10
5
8
14

10
10
10
6
16

8
8

10
10
5

9
20
10
10
10

10
10
10
10
10

10

Delaware

25
30

38
56
20
77
20

14
20
13
11
14

12

11

13

12

12

56

39--

--

Valley

32
36

08-23-24
01-29-75
04-01-24
05-01-70
10-16-24

05-29-24
10-31-30
10-31-30
10-31-30
07-11-32

07-03-32

11-07-61

10-01-60

07-28-53

11-01-60

01-29-75

08-01-79
--

--

1000
1287
1440
542
1400

1175
1680
1330
1850
1700

1900
1412
1680

1450

1585

1000

1450

1180
1287

106
608

2030
--

--

MRPAL
MRPAL
MRPAL
MRPA
MRPAL

MRPAL
MRPAL
MRPAL
MRPAL
MRPAL

MRPAL
MRPAL
MRPAL

MRPAL

MRPAL
MRPAL
MRPAL
MRPAL
MRPAL

MRPAL
MRPAL
MRPAL
MRPAL
MRPAL

MRPAL
MRPAL
MRPAL
MRPAL
MRPAL

MRPAL

D
D

D, J

D

D
D
D
D
D

D

D

J

D

D

D
D

D, J, E
D, J
D, J

D, J
D, J
D, J

D, J, E
D

D, J, E

Water Company
02-24-69
02-01-70

Merchantvi lie Pennsauken Water

070332
070335
070345
070346
070348

070349
070350
070372
070530
070602

070353
070365
070376
070380
070381

070384
070533
070555
070559

223
243
248
210
240

240
232

258
278
288
260
275

270
257

195-200, 210-230
240 - 270
182

100
102
115
115
55

53
92
75
97

206

106
122
135
123
65

65
117
80
107

12
12
12
16
12

12
12
12
18
12

4
6
8
8
6

6
8
4
6

65
61
20
15
25

19
12
40
30
25

Industrial Wells

40
30
45
35
35

3
8
50
50

90
59
22
6
39

15
17
80
78
55

10-01-62
07-03-57
04-07-48
01-31-40
08-01-58

11-24-47
10-13-43
07-21-67
05-30-79
09-01-82

and Recreational

35
58
25
26
12

23

60
31

10-10-58
12-18-51
08-15-53
08-25-66
09-14-55

11-26-52

09-13-68
08-06-63

1200
1002

Commission

1005
1020
1000
720
1034

1005
1000
1000
1515
1236

Well 070559

30

100
200
125

150
300
18

200

MRPAL
MRPAL

MRPA
MRPA
MRPAL
MRPAL
MRPAL

MRPA
MRPAL
MRPA
MRPAL
MRPAL

MRPAM
MRPAL
MRPAL
MRPAL
MRPAM

MRPAL
MRPAL
MRPAU
MRPAU

E

D
D
D

D

D
D

D, E

D, J, E

D

D

D

6
6

6

6
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Table 11.--Records of selected wells and test borings in the Swope Oil study area--Continued

[Well locations are shown on plates 1a and 1c; --, data not available]

Well 
number 1

070336
070352
070356
070357 
070360

070371
070385

050826
050827
050828
050829
050830

001
002
003
004
005

006
007
008
009
010

011
012
013

070568
070569
070570
070571
014

015
016
017
018
019

020
021
022
023
024

025
026
027
028
029

030
031
032
033
034

035
036
037

038
039
040
041

Latitude 
(degrees)

395736
395810
395821
395827 
395837

395854
395932

400031
400017
400017
400024
400031

--

--

395921
395910
395903
395912
395922

395913
395902
395902
395912
395903

395903
395907
395907
395900
395901

395927
395929
395937
395936
395935

395926
395923
395922
395920

Longitude 
(degrees)

0750130
0750223
0750220
0750246 
0750151

0750113
0750214

0750237
0750227
0750227
0750231
0750237

 -

--

0750210
0750201
0750217
0750248
750216

750206
750220
750219
750247
750227

750227
750235
750235
750210
750217

750208
750218
750201
750201
750148

750245
750243
750244
750248

Local Permit Date 
name number constructed

Domestic Wells 4

QUINT, A A -- 05-15-52
SOROCHANIUK, D --
EROCKSON, M -- 07-10-58
LAYER, H W -- 04-10-51 
CHRISTIAN BR S -- 00-00-50

BASS, JOHN A
ATL BL DIAMOND -  11-07-58

USGS Observation Wells

TACONY-PALM 1s    06-01-84
TACONY-PALM 2 -- 05-24-84
TACONY-PALM 2s -- 06-01-84
TACONY-PALM 3s  - 06-01-84
TACONY-PALM 1 -- 05-17-84

Swope Oil Superfund Site

MW-1 31-21538 06-01-84
MW-2 31-21539 07-05-84
MW-3 31-21540 06-25-84
MW-4 31-21541 06-11-84
MW-5 31-21542 06-30-84

TB-1 -- 05-10-84
TB-2 -- 05-10-84
TB-3 -- 05-14-84
TB-4 -- 05-14-84
TB-6 -- 05-15-84

TB-7 -- 05-15-84
TB-8 -- 05-14-84
TB-9 -- 05-16-84

Pennsauken Township Landfill

LANDFILL 1 -- 10-01-79
LANDFILL 2 -  10-01-79
LANDFILL 3 -- 10-01-79
LANDFILL 4 -- 10-01-79
MW-1 51-00047-4 10-10-79

MW-2 31-17781 03-26-81
MW-3 51-00048-2 10-10-79
MW-3D 31-26142-0
MW-4 51-00049-1 10-10-79
MW-5 31-1818-3 07-14-81

MW-5D 31-26143-4
MW-6 31-19602 11-18-82
MW-6D 31-26141-8
MW-7 31-19603 11-23-82
MW-8 31-19604 12-01-82

MW-9 31-24597-8 04-28-86
MW-10 31-24600-1 05-27-86
MW-11 31-24601-0 05-23-86
MW-11D 31-26140-0 04-03-
MW-12 31-26580 05-29-86

OW-1 -- 08-20-85
OW-2 31-23481 08-23-85
OW-3 31-23483 08-28-85
OW-4 31-23482 09-03-85
DB-1 -- 08-09-85

DB-2 -- 08-11-85
DB-3 -- 08-01-85
DB-4 -- 09-13-85

Aluminum Shapes

MW-1-55 31-25900-6 12-10-86
MW-2-55 31-25899-9 12-04-86
MW-3-65 31-25898-1 12-03-86
MW-4-60 31-25901-4 12-01-86

Depth 
dril led 

Driller (feet)

ROBBINS, E
CLAIR, WR
MOLL I TOR, C
ROBBINS, HJ 
SCHULTES, AC

CLAIR
MOLL I TOR, C

NJDEP
NJDEP
NJDEP
NJDEP
NJDEP

HYDRO GROUP
HYDRO GROUP
HYDRO GROUP
HYDRO GROUP
HYDRO GROUP

HYDRO GROUP
HYDRO GROUP
HYDRO GROUP
HYDRO GROUP
HYDRO GROUP

HYDRO GROUP
HYDRO GROUP
HYDRO GROUP

CRAIG

FRITTS, JE
CRAIG
HAMPTON, WJ
CRAIG
FRITTS, JE

HAMPTON, WJ
SCHULTES, AL
HAMPTON, WJ
SCHULTES, AL
SCHULTES, AL

HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ

HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ

HAMPTON, WJ
HAMPTON, WJ
HAMPTON, WJ

ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING

95

--

35
95
45
35
68

133
106
136
136
134

42
41
44
11
12

10
10
10

61

101
91
181
49

190
83
157
120
221

61
51
51
110
39

43
32
41
46
50

90
91
90

57
67
61

Total 
depth 
of well 
(feet)

95
48
115
137 
136

78
110

35
95
45
35
68

130
102
134
136
134

60
91
90
48
61

101
91
181
49
110

187
81
157
115
189

61
50
30
110
33

43
32
41
46

56
57
67
61

56



Table 11.--Records of selected wells and test borings in the Swope Oil study area Continued

[Well locations are shown on plates 1a and 1c;  -, data not available; gal/min, gallons per minute]

Well 
number 1

070336
070352
070356
070357
070360

070371
070385

050826
050827
050828
050829
050830

001
002
003
004
005

006
007
008
009
010

011
012
013

070568
070569
070570
070571
014

015
016
017
018
019

020
021
022
023
024

025
026
027
028
029

030
031
032
033
034

035
036
037

038
039
040
041

Screened 
Interval 
(feet)

75
43
109
127
125

73
99

25
75
35
25
48

110
77
109.8 -
109.8 -
108

. .

. .

. .

..

. .

. .

59
. .
47

90
. .

157

90

168
62
128
95
169

38
27
10
85
13

23
12
20
35
--

. .

39
40
45
40

95
48
115
137
136

78
110

35
95
45
35
68

130
102
129.8
129.8
128

 -

60

48

100

177

110

187
81
148
113
188

53
47
30
105
33

43
24
40
45.5

54
55
65
60

Diameter 
of 
casing 
(in.)

4
4
4
4
6

3
6

2
4
2
2
4

4
4
4
4
4

--

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

4
4
4
4

--

4
4
4
4

Altitude Date 
of land Water water 
surface level level Discharge 
(feet) (feet) measured (gal/min)

Domestic We I Is

65 45 05-15-52
42
29 60 07-10-58
40 95 04-11-51
73 0 11-01-50

57
10 25 11-07-58

USGS Observation Wells

5
10
10
10
5

Swope Oil Superfund Site

63.28 81.19 07-06-84
63.39 81.44 07-10-84
64.10 82.55 07-06-84
59.77 77.8 06-11-84
63.27 80.92 07-06-84

64
60
63
60
63

60
63
63

Pennsauken Township Landfill

26
63
61
21
28.6 43.84 10-10-79

71.75 86.82 03-26-81
62.81 73.34 10-10-79
62.81
22.95 36.3 10-10-79
72.27

74.33
40.37 60.0 11-18-82

70.82 93.71 11-23-82
65.10 88.68 12-01-82

28 45.0 04-28-86
20 34.0 05-27-86
20 16 05-23-86
20
20 19 05-30-86

30 08-21-85
31 15 08-26-85
13.2
45
51

90
15
91

Aluminum Shapes

. .
31.63 46.28 12-03-86
34.32 48.53 12-01-86

47
20
5

25
75

40
180

.
-
.
-
 

--

--

12

15

8

20

--

--

--

 -

5
10
10
10

Aquifer code 1*

MRPAU
MRPAU
MRPAL
MRPAL
MRPAM

MRPAU
MRPAL

MRPA
MRPA
MRPA
MRPA
MRPA

--

MRPAM

MRPAM

--

--

 -

--

--

--

Copies of logs 
in Appendix 
A and (or) B 4

D

D

D

D
D

D, J, E
D

D, J, E
D, J, E
D, J, E

D
D
D
D
D

D
D
D

D

D
D, J, E

D
D

D. J, E
D

D, J, E

D

D
D
D

D, J, E
D

D
D
D
D
D

D
D
D

D
D
D
D

Remarks

5
5
5
5
5

5

5
5
6
5
5

6
5
6
5
5

5
5
5

5

5
5
5
5

5
5
5
5
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Table 11.--Records of selected wells and test borings in the Swope Oil study area--Continued 

[Well locations are shown on plates 1a and 1c; --, data not available]

Well 
number 1

Latitude 
(degrees)

Longitude 
(degrees)

Local 
name

Permi t 
number 2

Date 
constructed

Depth
drilled 

Driller (feet)

Total
depth
of well 
(feet)

Remanufactured Engines and Auto Parts

042
043
044
045
046

405635
405635
405636

750115
750114
750119

MW-1 
MW-2 
MW-3 
MW-4 
MW-5

31-23546 
31-23547 
31-23571

08-16-85 
08-21-85 
08-22-85

LIPPINCOTT 
LIPPINCOTT 
LIPPINCOTT

51
39.3
25

46
39.3
24.8

Wells with a three-digit well number are not in the USGS Ground-Water-Site-Inventory data base. 
Permit numbers are listed for wells not in the USGS GWSI data base. 
Aquifer code:

MRPA - Potomac-Raritan-Magothy aquifer system.
MRPAU - Potomac-Raritan-Magothy aquifer system - upper unit.
MRPAM - Potomac-Raritan-Magothy aquifer system - middle unit.
MRPAL - Potomac-Raritan-Magothy aquifer system   lower unit. 

Logs: driller (D) ( gamma (J), electric log(s) (E). 
Screened interval is above the confining unit above the lower aquifer in the Potomac-Raritan-Magothy
aquifer system. 

Screened interval is in the lower aquifer of the Potomac-Raritan-Magothy aquifer system.
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Table 11.--Records of selected wells and test borings in the Swope Oil study area--Continued

[Well locations are shown on plates 1a and 1c; --, data not available; gal/min, gallons per minute]

Well 
number *

Screened
Interval 
(feet)

Diameter
of
casing 
(in.)

Altitude
of land
surface 
(feet)

Water
level 
(feet)

Date
water
level 
measured

Copies of logs
Discharge 
(gal/min)

Aquifej 
code3

in 
A

Appendix 
and (or) B 4 Remarks

Remanufactured Engines and Auto Parts

042 
043 
044 
045 
046

34.6 
23.2
14.3

44.6 
- 38.2 
- 24.3

4 
4 
4

33.03
27.41 
24.29

36 
32.8

08-16-85 
08-21-85

1 
5

D 5
D 5
D 5

5
5
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals . in millions of gallons

Puchack well field: includes well numbers 070359, 070363, 070366, 070367, 070528 
[Data not available for 1984 to 1987]

Annual
Year

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

1976
1977
1978
1979
1980

1981
1982
1983

Jan

143.0
143
115
87.5
91.5

150
154
175
161
200

181
187
183
170
157

143
196
105
105
171

203
223
141
199
199

171
135
94.6

Feb

140.0
128
110
97.2

103

142
153
144
165
176

179
172
184
144
142

160
187
181
181
165

194
187
129
175
186

189
124
85.8

Mar

144.0
138
101
121
118

153
198
878
172
191

192
189
193
170
160

163
200
202
202
184

209
192
175
186
199

199
152
139

Apr

134.0
143
133
145
135

144
182
207
204
187

183
179
186
184
150

171
182
185
185
186

199
179
182
173
171

163
147
128

May June July

142.0
141
144
127
137

152
202
201
180
194

191
188
196
186
158

176
185
198
198
207

201
202
176
189
166

165
147
120

136.0
135
135
125
146

109
197
188
197
185

179
174
178
189
168

168
190
105
105
193

201
191
179
178
158

149
148
115

130.0
141
132
126
122

92.3
174
175
176
182

172
181
193
171
201

174
173
164
164
218

155
202
174
189
160

158
144
120

Aug

136.0
161
153
141
157

237
223
212
202
192

190
184
167
193
226

202
236
213
213
241

205
120
147
204
193

184
144
154

Sept

147.0
146
141
130
147

197
178
200
197
180

187
179
194
180
218

197
226
201
201
222

201
139
177
146
174

176
141
149

Oct

142.0
101
119
128
140

181
153
202
198
162

188
193
182
161
160

195
207
168
168
212

204
81.4

169
149
179

143
97

105

Nov

130.0
89,1
95.9

103
142

143
128
176
181
155

184
183
166
152
171

187
194
148
148
209

198
147
165
106
153

128
90,1
96

Dec

131.0
111
100
114
145

126
137
163
189
153

189
177
153
156
176

192
198
135
135
182

205
158
183
162
153

131
98.6

106

total

1655
1577
1479
1445
1584

1826
2079
2130
2222
2157

2215
2186
2175
2056
2087

2128
2374
2005
2005
2390

2375
2021
1869
2056
2091

1956
1567
1412
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area--Continued

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals ,

Park Avenue

Year

1956
1957
1958
1959
1960

1961
1962
1963
1964
1965

1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

1976
1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987

Jan

68.6
56.2
47.7
56.6
34.7

58.6
72.6
76.8
68.1
68

60.6
76.1
52.8
67.4
61.3

63.1
76.9
36.7
37
39.5

33.3
50.8
63.1
50.8
95.4

50.5
63.7
48.9
48.2
56

58.7
36.3

well

Feb

51.3
49.1
43.1
50.5
32.4

53
58.9
69.3
47.2
65.6

56.9
68
52.8
55.4
54.9

76.7
76.1
32.1
34.9
31.7

35
35
65
43.1
78

43.3
59
48
50.7
52.5

62.7
37.5

field:

Mar

50.7
59.8
48.1
56.2
40.6

76
68.8
87.3
62.7
73

81.7
69.8
66.5
73.5
65.2

73.9
82
34.3
38.4
32.5

43.1
54.5
82.5
54.9
82.1

42
59.6
59.6
57.1
57.6

68.5
83.4

, in millions

includes well numbers

Apr

52.6
63.2
49.3
57.6
79

67.7
66.7
90.9
66.2
72.4

72
66.2
73.6
63.3
86

77.9
68.9
36.9
41.1
39.5

39.9
54.1
69.9
58.5
76.5

38.1
54.7
53.6
55.6
62

69.1
85.1

May

68.4
84.7
55.3
88.5
92.8

89.6
97.1
95.6
87.5
95.4

81.2
73.6
74.4
80.9
82.6

78.7
60.2
42.9
46.6
31.7

60
65.7
77.4
69.5
74.6

42.9
73.9
48.7
59.6
62.9

87.5
60.4

June

65.6
82.7
69.4
81
92.2

86.8
89.8
86.5
98.1
92.8

109
92.1
92.5
81.5
80.8

88.9
49.7
55.7
56.5
32.5

75.7
61.6
94.6
63.7
89.9

58.2
62.3
51.9
79.8
57.8

85.5
76.8

July

57.4
93.5
66.6
74.7
96

81.4
94.4
95.8
92.8
98.3

124
73.5

102
72.9
87.7

105
49.9
61
78.2
51.6

63.8
78
71.8
73
93.7

66.3
78.7
76.5
71.7
66.4

84.3
64.8

070345

Aug

64.7
67.4
61
67.6
79.9

68.8
80.6
92.8
90.5
89.2

106
68.4
92.3
76.5
81.5

89.5
73.7
66.5
63.6
54.2

65.1
53.7
71.5
77.9
77.7

77.6
71.3
83.6
72.5
69.6

81.1
73.7

of gallons

, 070346, 070348, 070349,

Sept

60.2
50.5
59.5
67.6
75.7

76.3
80.1
76.7
90.9
80.2

91.8
71.5
68.4
79.4
82.9

79.6
55.1
49.3
47.9
36.4

50.1
44.8
58.6
68.6
80.2

67.7
62.2
79.7
72.6
69.9

66.6
50.4

Oct

66,1
56.6
60.6
75.5
80.7

71.5
83.4
81.7
84.9
77.7

76.1
67.1
87.5
66.8
77.5

79.7
55.5
38.1
41.4
37.5

32
39.9
53
63.8
62.5

65
59.9

104
59.8
85.9

63.3
51.3

Nov

58.4
49.9
51.9
63.2
73.6

67.7
85.4
62
73.6
74.4

68
56.2
85.7
52.5
92.2

76.3
40.8
35.5
39.7
34.3

38.3
38
45
64.6
53.9

54.4
47.4
95.4
48.9
73.7

47.9
40.3

Dec

57.0
52.7
56.3
35.3
63.6

59.5
78.8
69.5
71.7
68.4

69.8
59.4
69.1
57.9
65.2

73.2
35.3
36.5
49.1
32.9

50.7
43.7
40.3
81.8
46.4

55.3
50.8
62.1
49.4
68.7

43.7
35.8

070350

Annual
total

721
766
669
774
841

857
857
985
934
955

997
842
918
828
918

963
724
526
514
454

587
620
793
770
911

661
743
812
726
783

819
696

61



Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area--Continued

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals, in millions of nallons

Morris well field: includes well numbers 070373, 070375, 070377, 070379 
070382, 070383, 070386, 070389, 070390, 070545, 070586, 070587, 070374,

070378, 070387

Delair field: includes well numbers 070368, 070369, 070370 
[Data not available for 1984 to 1987]

Year Jan Feb Mar Apr May June July Aug Sept Oct Nov
Annual 

Dec total

1956 186.0 170.0 185,0 181.0 184.0 179.0 186.0 186.0 180.0 186.0 180.0 186.0
1957 158 134 149 144 150 152 155 151 148 152 145 152
1958 149 137 108 125 148 145 153 151 147 152 147 152
1959 152 138 153 148 150 139 138 132 122 130 124 129
1960 126 116 125 99.7 82.7 78.4 44.7 110 72.6 67.6 78.6 107

1961 116
1962 188
1963 179
1964 265
1965 182

1966 252
1967 234
1968 247
1969 255
1970 275

1971 340
1972 323
1973 274
1974 274
1975 338

1976 382
1977 422
1978 366
1979 285
1980 364

1981 466
1982 381
1983 409

34.1 0
204 196
202 314
246 262
166 169

214 228
220 236
233 248
236 259
254 283

306 311
295 331
244 276
244 276
294 326

350 385
376 411
334 325
288 405
366 392

395 262
390 435
392 424

0 0 163
195 206 197
194 252 258
109 257 248
151 156 254

192 194 222
228 246 233
234 232 231
267 261 253
268 276 237

353 328 336
325 356 323
259 276 274
259 276 274
236 417 392

357 363 393
379 440 420
314 321 350
345 341 349
417 447 457

289 302 290
353 343 420
361 398 458

220 178
18.9 293

263 342
225 339
275 339

269 362
253 328
257 248
266 365
251 407

330 461
303 331
310 432
310 432
457 399

404 448
356 429
382 434
354 461
428 457

334 333
427 424
497 519

209 220
281 268
274 249
290 260
266 207

331 228
324 268
346 259
332 278
366 280

427 348
315 297
413 344
413 344
386 399

428 404
408 341
440 413
474 475
459 464

343 413
369 446
463 554

212 240
252 244
247 264
245 192
232 242

214 211
245 243
247 259
267 277
287 314

295 304
272 264
331 367
331 367
385 403

396 413
275 348
343 296
434 388
441 437

394 370
382 390
497 518

2189
1790
1714
1655
1108

1592
2543
3038
2938
2639

2917
3058
3041
3316
3498

4139
3735
3800
3800
4432

4723
4605
4318
4599
5129

4191
4760
5421

62



Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area--Continued

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals . in millions of gallons

New Jersey Water Company well:

Year

1969
1970
1971
1972
1973

1974
1975
1976
1977
1978

1979
1980
1981
1982
1983

1984
1985
1986
1987

Jan

0.0
.21

1.99
1.56
2.08

0
9.51
5.73
4.04
2.02

2.66
7.27
9.41
3.20
4.03

3.88
11.16
0

16.9

Feb

0.0
.83

1.58
1.43
1.42

0
8.24
6.28
1.52
3.28

1.37
8.65
3.48
2.66
1.54

1.45
13.40
0
5.9

Mar

0.0
.88

1.69
3.49
2

0
8.40
8.77
3.58
3.90

.46
11.90
9.53
2.57
6.70

7.14
16.13
7.6
.83

Apr

0.0
0
2.42
2.79
0

3.49
11.10
1.13

16.40
3.72

1.02
4.75
3.51
2.26
7.18

5.10
12.82
21.8
0

May

0.0
0
2.03
4.10
0

6.53
8.43
8.82

12
1.56

3.93
3.15
3.49
2.65
4.64

22.70
20.01
33.9
2

June

0.0
0
6.74
1.97
3.55

6.52
6.30

15.20
6.44
3.47

2.24
9.09
2.04
1.76
6.74

26.70
11.60
36.5
9.8

July

0.0
0
1.76
1.56
3.90

1.46
5.14
7.58

11.10
4.53

2.95
8.42
6.59
5.74

14.70

17.90
0

22.7
3.4

well number 050123

Aug

0.0
1.66
3.18
3.13
4.15

9.87
9.79
8.69
1.02
2.49

1.30
2.78
3.28
3.33
9.57

30.80
2.38

14.5
7.6

Sept

0.0
3.90
2.69
1.52
3.51

8.10
6.34

10.40
.76

1.99

3.23
2.63
2.78
6.23
5.91

19.20
0
8.5
2.8

Oct

0.0
2.32
3.36
2.73
2.67

6.66
5.24

10.90
2.08
2.61

3.42
2.86
2.59
3.52
2.66

2.63
0
4.2
4

Nov

0.0
3.25
2.95
1.72
6.83

9.82
6.41
7.49
1.36
2.06

4.31
3.39
4.82
1.93
2.65

4.52
0
6.2
1.1

Dec

0.0
2.46
3.88
2.71
0

9.34
3.85
7.27
1.74
2.86

6.46
5.89
2.27
2.96

28.60

13.23
0

12.4
1.3

Annual
total

0.0
15.6
50.1
25
24

74.9
88.75
98.26
62.04
34.49

33.35
70.78
53.79
38.81
94.92

155.25
87.50

168.3
55.6
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area--Continued

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals.

New Jersey Water Company

in millions of gallons

well: well number 050124

Annual
Year

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979

1980
1981
1982
1983
1984

1985
1986
1987

Jan

0.0
0
1.80
1.22
0

1.43
1.09
.45
.50
.27

0
0
0
0
31.30

0
34.57
15.22

Feb

0.0
0
1.01
1.20
0

1.33
.80
.32
.21
.51

0
0
0
0
11.60

_ _
26.67
1.70

Mar

0.0
0
1.40
.709

0

1.47
.77
.57
.27
.42

0
0
0
0

37

_ _
22.16
2.28

Apr

0.0
.103

1.91
0
0.226

2.06
2.69
3.59
.27
.16

3.39
0
0
15.40
34.20

6.08
1.70

May June July

0.0
.89

2.12
0
.745

.80
1.18
5.87
.24

1

1.85
0
2.22

29.20
17.30

_ _
10.34
1.55

0.0
.231
.504

1.97
.853

.78
7.41
2.09
.60

1.03

6.58
0
.83

9.71
6.09

_ _
20.78
3.21

0.0
.617
.468
.713

4.66

1.27
1.76
3.73
1.82
1.63

3.95
3.53
2.21

19
1.26

24.09
7.21
3.35

Aug

0.0
1.01
1.91
1.54
2.82

2.21
1.04
.46

1.43
1.09

2.82
1.63
1.45

22.90
2.60

20.04
1.42
7.55

Sept

0.0
1.02
.684

1.27
1.32

.69
2.13
1.14
8.66
.83

3.48
2.13
3.51

18.40
3.23

27.36
1.29
2.84

Oct

0.0
.149

1.37
2.51
.884

.70

.96

.47
3.02
1.04

0
0
.35

12.90
0

25.65
1.91
1.70

Nov

0.852
1.32
1.08
.309

2.52

.91

.63

.35
3.01
.08

0
0
0
24.50
0

31.43
1.41
.62

Dec

0.0
2.09
1.22
0
1.80

.86

.59

.44
1.29
0

0
0
0
35.40
0

39.18
1.27
.58

total

0.85
7.43
15.48
11.44
15.83

14.54
21.06
19.50
21.35
8.09

22.07
7.29
10.58
187.41
144.58

167.75
135.10
42.30
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area--Continued

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals ,

National Highway well

in millions of gallons

1: well number 070372

Annual
Year Jan

1967 0.0
1968 20.3
1969 27.3
1970 25.8
1971 23.2

1972 18
1973 30
1974 29.2
1975 29.9

1976 30.4
1977 25.7
1978 30.7
1979 29.8
1980 17.3

1981 31.4
1982 32
1983 41.1
1984 39.3
1985 0

1986 0
1987 0

Feb

0.0
19.6
27.4
24.4
25.5

17.2
24.7
25.5
25.9

28
27.7
23.5
27.9
22

35.2
22.9
36.1
37.1
0

11.6
0

Mar

0.0
20.6
26.8
23.5
25.5

20.3
31.4
29.5
30.3

31.2
30.8
23.7
27.9
25.5

39.1
39
39.9
39.3
0

0.9
0

Apr

0.0
24.9
28.2
24.3
25.5

22.6
30
30.7
29.9

30.1
30.3
21
27.5
27.4

38.8
37.4
40.2
11.2
0

0
0

National

1983 0.0
1984 0
1985 31
1986 25.1
1987 33.8

0.0
0

28
13.2
30.8

0.0
0
30.5
25.9
34.1

0.0
27.7
40.1
25
32.4

May June July

0.0
22.5
30.1
26.6
26.4

23.7
32
30.5
25.9

31
30.9
19.1
30.1
26.2

40.9
39.6
43.1
9.6
0

1.4
0

0.0
32.1
30.9
28.8
26.9

25.7
30.4
29.3
30.3

30.2
30.3
27.8
27.6
27.8

39
36.8
41.2
1.9
0

12.1
0

Highway well

0.0
33.7
29.7
29.4
38

0.0
42.1
29
28.9
36.4

0.0
30.3
28.6
27.8
25.2

26.2
31.3
29.2
31.3

31.2
31.4
28.8
26.7
26.5

40.9
38.8
40.5
0
0

8.6
0

2:

7.7
40.9
31
29.7
37.3

Aug

0.0
33.3
28.7
27.1
24.1

28.1
31
25.8
31

31.3
30.6
27.6
29.4
29.7

39.8
38.9
37.9
0
0

0
0

Sept

0.0
29.3
27.6
28.4
21.4

24.5
29.5
29.3
30.2

30.2
27
28
23.6
29.6

39.1
38.1
36.6
0
0

0
0

well number

14.8
40.6
27.8
30.6
39.5

14.3
39.4
26.6
29.5
38.5

Oct

15.6
30.. 7
20.7
25.4
23

23.7
31
31.3
31

27.8
30.2
30.8
25.8
34.3

40.2
33.3
38.3
0
0

0
0

070602

8.3
39.4
29.8
30.6
34.4

Nov

20.2
21.3
25.5
20.7
22.5

25
28.7
30.3
28.8

24.2
27.7
29.3
24
28.9

38.6
36.8
37.6
0
0

0
0

0.0
30
28.2
28.1
31.6

Dec

20.2
29.9
25.9
25
22

29.6
29.1
30.9
29

25.2
28.8
29.6
20.3
31

38.6
39.3
39.6
0

13

0
0

0.0
30
15.5
31
33.6

total

56.0
314.8
327.7
307.8
291.2

284.6
359.1
351.5
353.5

350.8
351.4
319.9
320.6
326.2

461.6
432.9
472.1
138.3
13.0

34.6
0.0

45.1
323.8
347.1
327.8
420.1
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the 
Swope Oil study area--Continued

[Data from the U.S. Geological Survey State Water-Use Data System, and 
pumpage files; well locations shown on plate la and Ic; --, data not 
available]

Withdrawals. in millions

Marion well field: includes well

of gallons

numbers 070332, 070335

Annual
Year

1957
1958
1959
1960
1961

1962
1963
1964
1965
1966

1967
1968
1969
1970
1971

1972
1973
1974
1975
1976

1977
1978
1979
1980
1981

1982
1983
1984
1985
1986

1987

Jan

0.0
10.1
23.4
30.9
27.5

17.4
27.7
31
31.3
22.6

24
17.9
25
30
36.3

18
26.5
21.6
20.6
26.9

35.7
34.4
21.8
22.1
40.3

35.4
33.3
41
26.4
34.3

24.6

Feb

0.0
20.4
21.6
29.4
26.1

21.1
21.4
31.6
25.8
20.7

17.9
19.6
24.3
30
26.8

16.2
21.9
21.4
18.2
29

28.8
18
23.2
21
39.6

30.7
34.4
32.2
23.6
29.9

24

Mar

0.0
35.5
23.1
27
16.5

23.2
22
30.3
27.7
8.19

16.8
15.1
37.4
30.5
28.2

60
25.7
23.6
20.2
30.1

29.8
30.9
33.3
26.4
36.1

27.8
38.9
37
26.3
35

27

Apr

0.0
18
27.2
13.4
21.4

28.8
27.1
31.6
31.2
27.7

24.6
23.1
34.9
35
37.9

12.5
24
26.9
20.6
30.2

52.3
35
25.7
24.5
32.4

26.5
37.2
33.1
30
36.7

20.4

May June July

0.0
22.5
33.2
14
10.1

30.3
31
39.4
41.8
34.6

31.2
24.7
44
50.6
41.8

20.2
29.5
28.2
18.2
28.9

78
33.7
35.8
30.5
35.4

45.5
36.8
40.7
32.8
51.4

43.2

0.0
21.9
29.6
28.1
22.1

32.5
33.8
42.2
47.4
48.6

46
36.2
41.3
46.7
53.4

26.5
26
27.2
20.2
39.2

74.5
49.1
32.4
37.7
38.8

36.4
35.2
49.3
26
60.6

54.5

18.0
27.1
29.6
28.2
23.2

30.6
28.8
34.6
44.4
43.4

28.9
33.8
32.9
56.8
54

20.7
37.2
35.1
25.1
28.8

43.5
34.8
35.2
39.9
39.1

51.1
.055

44.2
30.3
49.8

57.3

Aug

30.3
27.5
32.1
21.9
26.2

31.1
27.7
34.2
32.9
31.6

26.1
53.9
33.1
54.4
33.7

34.6
37.2
33.1
29.2
35.2

20.3
16.4
31.4
51.6
34

52.5
12.4
52
27
49.6

57.9

Sept

24.8
28.7
29.9
21.2
25.6

27.6
24.8
30.4
33.2
24.9

20.4
45.2
33.1
60
32.5

24
32
57.6
28.8
32.4

16.6
18.3
28.1
47.1
39.9

43.2
53.1
33
32.5
28.8

48.5

Oct

17.4
28.1
20.7
21.2
26.3

31.9
32.4
21.3
29.6
24

18.3
37.8
31.8
44.2
33.9

20.2
29.8
24.4
28
26

14.3
19
29
42.1
36.4

49.1
60.6
25.1
54.2
18.6

43.4

Nov

14.7
25.2
29
19
22

28.3
37.1
21.1
17.5
17.9

19.5
34.7
30
31.4
27

24.9
24.5
20.8
25.8
25.9

21.4
26.5
27.7
34.9
29.7

31.9
56.1
24.3
50
16.4

40.9

Dec total

18.1
25.2
33.8
22.9
26.8

25.4
31.4
28.3
22.7
16.8

19.9
32.9
29.8
27.9
29.8

23.7
25
19.6
25.9
22.8

32.1
24.1
27.2
36.4
38.6

29.9
47.2
26.2
42.3
21.4

42.7

123.3
290.2
333.2
277.2
273.8

328.2
345.2
376
385.5
321

293.6
374.9
397.6
497.5
435.3

247.5
339.3
339.5
280.8
355.4

447.3
340.2
350.8
414.2
440.3

460
450.7
438
401.5
432.7

484.5
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GLOSSARY

Aquifer is a geologic formation, group of formations, or part of a formation 
that contains sufficient saturated permeable material to yield 
significant quantities of water to wells and springs.

Base/neutral- and acid-extractable organic compounds are a group of 
synthetic organic compounds that include chlorinated phenols, 
polynuclear aromatic hydrocarbons, certain chlorinated pesticides and 
PCB's.

Confined aquifer is an aquifer containing water under sufficient pressure so 
that when penetrated by a well, the water level stands at some height 
above the top of the aquifer but not necessarily above the land surface 
(Synonymous with artesian aquifer).

Confining unit is a body of relatively impermeable material 
stratigraphically adjacent to one or more aquifers.

Depth of Well:

Depth drilled or total depth of hole is the total depth in ft below
land-surface datum to which the hole was drilled, regardless of the 
finished depth of the well.

Depth of well is the maximum depth in ft below land-surface datum at 
which the well was originally finished.

Dissolved as used in this report refers to that material in a representative 
water sample that passes through a 0.45-micrometer membrane filter.

Geophysical logs:

Single-point resistance log is a record of the electrical resistance of 
the earth material lying between an in-hole electrode and a surface 
electrode, versus depth. The single-point resistance log is used to 
correlate geologic units and to differentiate clay beds from sand 
beds.

Spontaneous potential log is a record of the natural electrical
potentials developed between the borehole fluid and the surrounding 
earth material as a function of depth. The spontaneous potential 
log is used chiefly to correlate geologic units and to determine bed 
thickness.

Gamma-ray log is a record of the amount of natural gamma radiation that 
is emitted by the earth material surrounding a borehole, versus 
depth. The chief uses of natural gamma-ray logs are to identify 
lithology and to correlate stratigraphic units.

67



GLOSSARY--Continued

Land-surface datum is a datum plane that is approximately at the land 
surface at a site. Well and exploratory borehole depths, screen 
settings, and water levels listed in table 4 are referenced to the land- 
surface datum.

Micrograms per liter (ttg/L") is a unit used to express the concentration of 
chemical constituents in a solution as weight (micrograms) of solute per 
unit volume (liter) of water. One thousand micrograms per liter is 
equivalent to 1 milligram per liter.

Milligrams per liter (mg/L) is a unit used to express the concentration of 
chemical constituents in a solution as weight (milligrams) per unit 
volume (liter) of water.

Minimum detection limit for a particular chemical constituent and analytical 
procedure is that concentration below which the presence of the 
constituent cannot be verified. In this report the minimum detection 
limits are listed in table 3, and can be identified as those entries in 
the water-quality tables that are preceded by a "less-than" (<) symbol.

Purgeable organic compounds are a group of synthetic organic substances that 
include several chlorinated hydrocarbon solvents. These compounds are 
less than 2 percent soluble in water, and have boiling points less than 
150 degrees Celsius.

Responsible parties, individual(s) and private or public organizations
identified by U.S. Environmental Protection Agency as being responsible 
for the restoration of the environment at a Superfund site.

Specific capacity of a well is the rate of discharge (in gallons per minute) 
of water from the well divided by the drawdown (in feet) of the water 
level in the well. Specific capacity usually decreases slowly as the 
duration of pumping increases.

Specific conductance, a measure of the ability of water to conduct an 
electrical current, is expressed in microsiemens per centimeter at 
+ °C (degrees Celsius), written as ^S/cm, formerly termed micromhos per 
centimeter at 25 °C (//mho/cm). Because the specific conductance is 
related to the particular types of chemical ions in solution and their 
concentrations, it can be used to approximate the dissolved-solids 
content of the water. The dissolved-solids concentration, in mg/L, is 
about 55 to 75 percent of the specific conductance in //S/cm at 25 °C 
(Hem, 1985). This relation is not constant, however, and may vary in 
water from the same source.
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Appendix A.--Slug-test plots for observation wells at Swope Oil Superfund 

site, 1985.

[Data from NUS Corporation (1985).]

[Data presented were not verified or examined for quality control.]
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.06 .08 

t(MINUTES)

0.12 0.14

Semilogarithmic plot of change in head (AH) as a function of time (t) 
for slug test at Swope Oil Company site MW-1. (From NUS Corporation, 
1985.)
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t(MINUTES)

2.5 3.5

Semi logarithmic plot of change in head (AH) as a function of time (t) 
for slug test at Swope Oil Company site MW-3. (From NUS Corporation, 
1985.)
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t(MINUTES)

1.0 1.2 1.4

Semilogarithmic plot of change in head (AH) as a function of time (t) 
for slug test at Swope Oil Company site MW-4. (From NUS Corporation, 
1985.)
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Semilogarithmic plot of change in head (A H) as a function of time (t) 
for slug test at Swope Oil Company site MW-5. (From NUS Corporation, 
1985.)
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Appendix B.--Slug-test data for observation wells at the Pennsauken 

Landfill, 1987.

[Data from Woodward-Clyde Consultants (1988).]

[Data presented were not verified or examined for quality control.]
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V /"

no no.

TIME
(SECOND S)

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
21.01
26.00
31.00

(hjell no, (

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
21.01

HEAD
(FEET)

1.250
1.110

.980
.870
.760
.670
.600
.520
.460
.410
.360
.310
.270
.250
.220
.190
.100
.060
.030

?l$~

HEAC
(FEET

.940

.490

.780

.340

.240

.180

.130

.100

.080

.070

.050

.050

.040

.040

.040

.040

.010

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
18.01
23.00
28.00
33.01
38.00
43.00
48.01
53.00
58. OG
63.01
68.00
73.00
78.00
33.00
88.00
93.01
98.00

103.00
108.01
113.00
143.00
173.00
203.00
233.00
263.00
293.00
323.00
353.00
383.00

HEAD
(FEET)

2.440
2.110
1.830
1.580
1.380
1.200
1.040
.910
.770
.680
.580
.500
.440
.210
.110
.050
.070
.040
.040
.030
.030
.030
.030
.030
.030
.030
.030
.020
.020
.020
.020
.020
.020
.020
.020
.020
.010
.010
.010
.010
.010
.010

75

From

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
15.01
20.00
25.00
30.01
35.00
40.00
45.01
50.00
55.00
50.01
55.00
70.00
75.00
80.00
85.00

HEAD
(FEET)

2.530
2.310
2.120
1.960
1.790
1.640
1.510
1.400
1.280
1.250

.790

.520

.350

.230

.150

.110

.080

.060

.040

.030

.020

.020

.010

.010

.010

Woodward -Clyde Consultants (1988)



/?,
no.

**,

no.

TIME
(SECOND )

5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00

115.00
145.00
175.00
205.00
235.00
265.00
295.00
325.00
355.00
385.00
415.00
445.00
475.00
505.00
535.00
555.00
685.00
305.00

HEAD
(FEET)

2.400
2.300
2.210
2.130
2.060
1.980
1.910
1.840
1.770
1.710
1.540
1.58C
1.530
1.470
1.410
1.370
1.310
1.050

.840

.67G

.530

.430

.350

.290

.240

.200

.160

.130

.no

.090

.080

.070

.060

.040

.030

TIME
[SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
19.00
24.00
29.00
34.00
39.00
44.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00

104.00
109.00
114.00
144.00
174.00
204.00
234.00

HEAD
(FEET)

2.500
2.280
2.060
1.890
1.710
1.570
1.430
1.290
1.170
1.050

.960

.880

.310

.720

.450

.28C

.160

.090

.070

.050

.030

.010

.020

.020

.010
.020
.010
.010
.010
.010
.020
.010
.010
.010
.010
.010
.010
.010

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
5.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
19.00
24.00
29.00
34.00
39.00
4d.OO
49.00
54.00
59.00
54. GO
59.00
74.00
79.00
84.00
89.00
94.00
99.00

104.00
109.00
114.00
144.00
174.00
204.00
234.00
264.00
294.00
324.00
354.00
384.00
414.00
444.00
474.00
504.00
534.00
564.00

HEAD
(FEET)

3.180
3.170
3.170
3.160
3.130
3.110
3.100
3.050
3.070
3.050
3.040
3.030
3.010
2.990
2.940
2.870
2.810
2.750
2.680
2.620
2.560
2.500
2.430
2.370
2.310
2.250
2.190
2.130
2.070
2.010
1.950
1.890
1.830
1.780
1.450
1.130

.850

.620

.440

.310

.220

.150

.100

.080

.050

.030

.020

.010

.010
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no. 3?-

TIME

(SECONC )

1.00
2.00
3.00
4.0C

5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
13.01
23.00
28.00
33.01
38. OC
43.00
48.01
53.00
58.00
53.01
68. OC
73.00
78.00
33.00

88.00
93.0!
98.00

103.00
108.0:
113.00
143. OC
173. GO

203.00
233.00

HEAD
(FEET)

1.770
1.550
1.380
1.26C
1.150
1.060

.980

.910

.850

.810

.870

.74C

.720

.570

.490

.420

.360

.320

.270

.250

.210

.190

.160

.140

.120
.110
.!CO
.090
.030
.08C
.070

.060

.050

.C3C

.010

.010

.010

TIME
(SECOND )

1.00
2.00

3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
19.00
24. OC

29.00
34.00
39.00
44. OC
49.00
54.00
59.00
64. OC

59.00
74.00

79.00
84.00
89.00
94.00

99.00

104.00

109.00
114.00

144.00
174.00
204.00

234.00
264.00
294.00
324.00

354.00

384.00

414.00
444.00
474.00
504.00
534.00
564.00

HEAD
(FEET)

2.900
2.860
2.870
2.830
2.800
2.800
2.770
2.740
2.730
2.720
2.700
2.700
2.580

2.680
2.520

2.580
2.540
2.500
2.460
2.430
2.390
2.360
2.330
2.300
2.230
2.250
2.230
2.200
2.180
2.160
2.140

2.120
2.100

2.070
1.960
1.860
1.770

1.690
1.610
1.540
1.480

1.420

1.360

1.310
1.260
1.220
1.180
1.130
1.110

(AJe.ll
-/-;

594.00
714.00
834.00
954.00
1074.00
1194.00
1314.00
1434.00
1554.00
1674.00
1794.00

1.060
.940
.840
.750
.700
.550
.600
.580
.550
.530
.510

From Woodward-Clyde Consultants (1988)
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TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
15.01
2C.OC
25.00
30.01
35.00
40.00
15.01
50.00
55.00
60.0!
55.90
70. OC
75.00
80.00
35.00
90.01
95.00
100.00
105.01
110.00
140.00
170.00
200.00
230.00

HEAD
(FEET)

2.870
2.810
2.760
2.670
2.640
2.600
2.490
2.460
2.420
2.410
2.170
1.950
1.780
1.620
1.470
1.340
1.230
1.120
1.020
'.930
.850
.770
.700
.540
.580
.53C
.490
.440
.400
.370
.200
.110
.050
.020



UJdl 02f  """ ha -
TIME

(SECOND )

LOG
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
17.00
22.00
27.00
32.00
37.00
42.00
47.00
52.00 
57.00
52.00
57.00
72.00
77.00
92.00
37.00
92.00
97.00
102.00
107.00
112.00
142.00
172.00
202.00

HEAD
(FEET)

1.960
1.860
1.840
1.810
1.770
1.730
1.570
1.570
1.630
1.590
1.580
1.530
1.400
1.310
1.230
1.150
1.080
1.020
.970
.920 
.880
.840
.780
.730
.700
.670
.540
.610
.590
.570
.550
.530
.430
.370
.310

(/Je. // /} o ,
ftW;i«

232.00
262.00
292.00
322.00
352.00
382.00
412.00
442.00
472.00
502.00
532.00
562.00
592.00
712.00
832.00
952.00
1072.00
1192.00
1312.00
1432.00

O 2 7
c-n

.260

.230

.200

.180

.170

.150

.140

.120

.110

.110

.100

.090

.090

.050

.040

.030

.030

.020

.020

.020

TIME
(SECOND }

1.90
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12. CG
13.00
li.CG
15.00
20.00
25.00
30. CG
35.00
40. CC 
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
35.00
90.00
95.00
100.00
105.00
110.00
115.00
145.00
175.00
205.00

HEAD
(FEET)

.530

.520

.500

.500

.470

.460

.450

.44C

.440

.430

.420

.390

.370

.35C

.360

.320

.250

.220

.200

.150 

.140

.130

.110

.070

.070

.030

.050

.050

.050

.050

.050

.040

.050

.030

.020

.020

.010

.030

From Woodward-Clyde Consultants (1988) 
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I

(Veil no. OW m,tH no , o,^ Will ho. 0/&

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00 .
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
21.01
26.00
31.00
36.01
41.00
45.00
51.01
56.00
51.00 
66.01
71.00

HEAD
(FEET)

1.140
.890
.700
.550
.430
.350
.280
.230
.210
.170
.150
.130
.120
.110
.100
.090
.070
.060
.050
.040
.030
.030
.030
.020
.020 
.020
.010

From Woodward- Clyde

TIME
;SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
20.00
25.00
30.00
35.00
40. OC
45.00
50.00
55.00
60.00
65.00 
70.00
75.00 
80.00
35.00
90.00
95.00

100.00
105.00
110.00
;15.00
145.00
175.00
205.00
235.00

Consultants (1988)

HEAD
(FEET)

1.270
'.860
.560
.370
.270
.200
.160
.130
.110
.100
.090
.080
.080
.070
.070
.060
.050
.050
.050
.050
.040
.040
.030
.030
.030 
.030
7 030 
.030
.030
.020
.020
.020
.020
.020
.020
.020
.030
.020
.010

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
23.00
28.00
33.00
38.00

UJe.ll no

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00

HEAD
(FEET)

.850

.450

.190

.100

.070

.050

.040

.040

.040

.030

.030

.030

.030

.030

.030

.030

.030

.030

.020

.010

.010

.01C

, tf/72-

HEAD
(FEET)

2.360
1.500
1.210
1.100

.960

.830

.730

.900

.560

.360
.430
.370
.320
.280
.250
.130
.070
.050
.030
.020
.020

79



ejf

U/C2/I no, tf/g' 'JJ*ll no

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
5.00
7.00
8.00
9.00

10.00
11.00
16.00
21.00
25.00
31.00
35.00
41.00
46.00
51.00
56.00
51.00
66.00
71.00
76.00
81.00

HEAD
(FEET)

1.690
1.550
1.440
1.320
1.220
1.130
1.040

.950

.890

.820

.750

.510

.340

.230

.150

.100

.070

.050

.030

.030

.020

.010

.010

.010

.010

80

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
19.00
24.00
29.00
34.00
39.00
44.00
49.00
54.00
59.00
54.00
59.00

74.00
79. 30
84.00
89.00
94.00
99.00

104.00
109.00
114.00
144.00
174.00
204.00
234.00
254.00
294.00
324.00
354.00
384.00
414.00
444.00
474.00
504.00
534.00
554.00
594.00
714.00
834.00
954.00

HEAD
(FEET)

2.000
1.980
1.970
1.950
1.930
1.920
1.900
1.880
1.870
1.850
1.840
1.820
1.800
1.790
1.720
1.640

1.580
1.510
1.450
1.390
1.330
1.270
1.220
1.170
1.120

1.080
1.030

.990

.950

.910

.870

.840

.800

.770

.590

.450
.350
.270
.210
.170
.130
.110
.080
.050
.050
.040
.030
.030
.020
.010
.010
.010
.010

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
5.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
50.00
55.00
70.00
75.00
80.00
35.00
90.00
95.00

100.00
105.00
110.00
115.00
145.00
175.00

From Woodward -Clyde

HEAD
(FEET)

2.390
1.790
1.800
1.620
1.470
1.340
1.220
1.110
1.020

.940

.870

.750

.700

.640

.590

.350

.230

.150

.100

.070

.050

.030

.040

.030

.030

.020

.020

.010

.310

.010

.010

.010
.010
.010
.010
.010
.010

Consultants (198



no
025"

f

(/Je/t no

TIME
(SECOND )

1.00
2.00
3.00
4.00
9.01
14.00
19.00
24.01
29.00
34.00
39.01
44.00
49.00
54.01
59.00
64.00
69.00
74.00
79.00
84. G1
89.00
94.00
99.01
104.00
134.00
164.00
194.00
224.00
254.00
284.00
314.00
344.00
374.00
404.00
434.00
464.00
494.00
524.00 
554.00 
584.00
704.00

HEAD
(FEET)

1.550
1.510
1.480
1.450
1.340
1.290
1.240
1.190
1.150
1.100
1.050
1.010
.970
.930
.890
.850
.820
.790
.760
.730
.700
.670
.640
.610
.480
.360
.280
.210
.160
.120
.090
.070
.050
.030
.020
.020
.010
.010 
.010 
.010
.010

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
15 00
1: -C
17.00
18.00
23.00
28.00
33.00
38.00
13.00
48.00
53.00
58.00
53.00
68.00
73.00
78.00
83.00
88.00
93.00
98.00
103.00
108.00
113.00
118.00 
148.00 
178.00
208.00

HEAD
(FEET)

1.590
1.110
.780
.880
.820
.770
.730
.710
.580
.650
.530
.610
.590
.570
.550
.530
.520
.500
.450
.410
.360
.320
.280
.250
.220
.2flC
.180
.16C
.150
.130
.120
.11C
.100
.090
.080
.070
.070
.060 
.030 
.020
.010

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
19.00
24.00
29.00
34. OC
39.00
44. CO
49.00
54.00
59.00
64. OC
59.20

79.00
84.00
89.00
94.00
99.00

104.00
109.00
114.00
144.00
174.00
204.00
234.00 
264.00 
294.00
324.00
354.00
384.00
414.00
444.00
474.00
504.00
534.00
564.00
594.00

HEAD
(FEET)

2.770
2.760
2.730
2.700
2.670
2.640
2.610
2.600
2.540
2.520
2.490
2.470
2.440
2.420
2.300
2.190
2.080
1.99G
1.390
1.810
1.730
1.650
1.570
1.500
!.440
1.37C
1.310
1.250
1.190
1.140
1.090
1.040
.990
.950
.710
.550
.410
.310 
.230 
.180
.130
.100
.070
.060
.040
.030
.020
.020
.010
.010

81
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(JUtll ho.

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
16.00
21.90
26.00
31.00
35. OC
41.00
45.00
51.00
55. OC 
61.00
56.00
71.00
76.00
31.90
86.00
91.00
96.00

101.00
106.00
111.00
141.00
17\90
201.00
231.00
261.00
291.00
321.00
351.00
381.00
411.00
441.00
471.00
501.00
531.00
561. OC

/$ //,'«<
\J

0 2^-

HEAD
(FEET)

1.070
1.060
1.060
1.050
1.050
1.050
1.050
1.050
1.050
1.050
1.050
1.040
1.040
1.030
1.030
1.030
1.020
1.C20
1.020
1.92C 
1.920
1.020
1.020
1.010
1.910
1.000
1.010
1.010
1.000
1.000

.990

.980

.980

.970

.970

.960

.960

.950

.950

.940

.940

.930

.930

.920

.920

.910

W
GUP.//

Con rrn u

591.00
711.00
331.00
951.00

1071.00
1191.00
1311.00
1431.00
1551.00
1671.00
1791.00
1911.00
2031.00
2151.00

(X/e//

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00
12.00
13.00
14.00
19.00
24.00
29.00
34.00
39.00
44.00
49.00
54.00
59.00
64.00

r/j 4s/-

~ ^

I ,<A

.900

.870

.840

.810

.760 ' '

.690

.650

.630

.570

.530

.510

.480

.460

.450

no. O33

HEAD
(FEET)

.850

.780

.690

.640

.590

.550

.490

.470

.430

.400

.370

.340

.320

.280

.200

.140

.110

.080

.030

.040

.030

.030

.020

.010

(JjQ.ll K°-

TIME
(SECOND )

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
15.01
20.00
25.00
30.01
35.00
40. GC
45.01
50.00
55.00
50.01 
55.00
70.00
75.00
80.00
35.00
90.01
95.00

100.00
105.01
110.00
140.00
170.00
200.00
230.00
260.00
290. OC
320.00
350.00
380.00
410.00
440.00
470.00
500.00
530.00
560.00
590.00
710.00
830.00
950.00

1070.00
1190.00

w
HEAD

(FEET)

1.530
1.480
1.430
1.380
1.340
1.300
1.260
1.220
1.190
1.160
1.020

.920

.320

.740

.680

.630

.580

.540

.500

.470 

.430

.410

.390

.370

.350

.330

.310

.290

.280

.26C

.190

.160

.140

.110

.090

.090

.070

.060

.050

.050

.040

.040

.040

.030

.030

.030

.020

.010

.010

.010

.010

82
From Woodward-Clyde Consultants (1988)



Appendix C.--Drillers' and geologists' logs of wells and test borings in the 

study area.

[Drillers' and geologists' logs are presented in order of increasing

well number.]

Source: U.S. Geological Survey ground-water inventory system files; New 

Jersey Department of Environmental Protection hazardous-wastes 

files; and NUS Corporation, 1985.]
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Nl<

WELL LOG SHEET °°l

WEU.N«. MW RROJiCTNa. PROJECT NAME O;L
LOCATION 6EOXX3.ST

DR.LLIN6 CONTRACTOR

^
INSTALLATION DATE £,///£*/DRILLING METHOD DRILLER jf

WATER LEVEL BEFORE INSTALLATION WATER LEVEL AFTER INSTALLATION

DEVELOPMENT METHOD ~£ GROUND ELEVATION

LITHOLOGY CONSTRUCTION DETAILS
DEPTH

JPO 6/l/M
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f^ffA

fcta

ISVL

BLOWS/SIX INCHES OR RQD(%)

to

%
19

SAMPLE RECOVERY/ 
SAMPLE LENGTH (fl)

/OOV«» Lt

&^.^y
s

jf?/ 1.5

MATERIAL MOISTURE a WATER DEPTH (fl)

^
d^f

d**f

AA*+&

MATERIAL DESCRIPTION

SOIL DENSITY/ CONSISTENCY 

OR 

ROCK HARDNESS

/otse

A>0$£

1

/*OS«

/^»Ae

COLOR

b^^/1

y^J.^

,
^^A

^^

MATERIAL 

CLASSIFICATION

<*«,! «,»Ji 4^^rl -fr*ct ^nV-

^xf^er^l ^,a 5r(f

^i.,^<tn<l <;ra ^e\

^6LA£^ i ^O «*»tf «f/ II

^vM. ^*/»J

USCS OR 
ROCK BROKENNESS

CrM

S/°

5/H

J/n

REMARF

TiO 6 /o 1

RFMARK.9

BORING

PAGE. OF./.
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WELL. Mo.

CKAltfTESTING LABORATORIES, INC.
665 Eant K Jog Highway. Mays Landing. New Jersey 083.   (609)625-1700 

1600 Broadway. Westvllle, New Jersey 08093

7tiling  :  Inspection  :  A sphalt  :- ChcntUal Analyw  :  Test Borings  :  /'"un.Ay;/«m\  :  .V"»/\ -  h'aicr   .V/, , /

CLIENT Township of Pennsauken OAT£ 10/10/79
c/o Reutter Anderson Schoor Associates 

PROJECT InatallatIon of Monltorln" Wells LAB. MO. A26A9
  . ., Pennsauken Townjihlix - Sanitary. Landfill
Bonng No. ^ . 5neeTTJo. tf j Ground Surface Elev.

GrounfT Water Dafa " A - Method of Advancing Boring
Depth

Depth

5   

10 

*

15 

20  

25  

30 

35  

40-

Hour Date H 
C(

rs. After
impletion

A

M

Rotarv Method

Sample

No. Depth
0-6' 1

6"-10

10-13. 5 T

13.5'-15

15-20

20-31

31-34

N S.'"! C'j:s'firation
Topeoil

Brown C/F Sand Sotae F/Gravel 
W/?/Clay Layers (5- 10')

Tan F/C Sand

Tan Clayey F/Sand

Tan M/F Sand

Tan F/Sand

Very Dense Erovn M/F Sand Some 
Clay and M/F Gravel

l).-|.U,

0 "' 61'
tn
tfi

n-f!it4%
6"

10'

13.5 
15'

2'

">n Sample

Dr i!!cr __JLay_Ereck



014 
CRAIG TESTING LABORATORIES, INC.

565 East Harding Highway. Mays Landing. New Jersey OSiou   (609)62f<-1700 

1600 Broadway. Westville. New Jersey 00093

Tfsfing -:  Inspection  :  Asphalt  :- Chemical A nalys n  :  TVu /turing*     /<«<*(./.;;/<«/*% -  >>*  //>    \\',n,
Township of Pennsauken

CLIENT C /Q j^ucter Anderson Schoor Associates 
PROJECT Installation of Monitoring Wells

Pennsauken Township - Sanitary Landfill 
I Hi / wo. 2 ° 2Boring No.

DATE 10/1° /79 

LAB.-NO. 42642..  _ 

Ground Surface Elcv.

Ground Water Data A - Method of Advonuixi Boring
Depth

Depth

45 5- 

50 10J 

>5 15J
m> 

 P

i0 20-

r

> 5 25 

30 

«

35  
«

40-

Hour Date H 
Cc

rj. After
impletion

A

«MM«

Rotary Method

Sample

No. Depth

34-55

55-61

Water Encou 
Boring Comp 
Well Point 
Pumping Rat 
Draw Down  
Static Watc

N

Jtered at   
£ * *  A/4 n ^*

Jet at     

S'-'l dar. fic.itiotj

Med. Dense Wet White M/F 
Sandy Clay

Very Dense Wet White F/Saud 
Trace Clay

Test boring completed 
at 61 fcot.

_.. _,_,  T-, -r  ,_  ,_ -37 f .J.»^    .___    __     .   21 EtiUfc 

      .                 61 fceL

.             ..    60 fec-t
1"} f ̂ 1 V f { _              12 Cal. Min. 
3^ -*t»f

-                 A5 feet

(),-;:Jt,

0 i" 61'
ID

(: 

R-'-rv^V..

55'

61'

CD S - 2" 0. D. Split Spoon Sample 
H U - Undisturbed Sample. 3" Diameter 
O   Core Drilling
N » St.:nr!_f,| Penetration r>-,iiJcnr.f per 6" 

(UQ

ii.'lvr_ Jay Freck
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Weu. Ho
i-AtJUHAlUHJES, INC.

565 Ea»t . ..rdlrvg Highway. May* Landing. New Jersey 06....   (609)625-1700 
1600 Broadway. WetOHIk. New Jersey 06093

 :  Inspection  :  Asphalt -:  Chemical Analysis  :  Tat Borings  :  _h\mnt latit m*  :  S«ih -.-  h'mcr     Vfir/ Yovn.hip of *«nn«aGE5          :                  10/10/79               :    

CLIENT c /0 Reuttar Anderson Schoor A*«ociat«s DATE
PROJECT Installatloa of Monitoring Veils

Fennsauken Township - Sanitary Landfill 
Boring No. y«ll- Shttt No. 1 of 3

LAB..NO.

Ground Surface Elev.

Ground Water Data- A - Method of Advancing Boring
Depth

Depth

5  
V

m

10  

15  

20  

25  

30 

35  

40-

Hour Date H 
Co

rs. After
mpletion

A

 MBMM

Rotary Method

Sample

No. Depth

0-5

5-9.5

9.5-11

11-35

35-40

N Soil Classification

Orange M/F Sand Some C/F Grave] 
Trace Clay

Orange Tan Sandy Clay

Tan Clayey Some F/Sand

Orange Tan Red Clayey M/F Sand 
& Clay Layers

Brown M/F Sand Trace Sm. 
Gravel With Clay Layers

D*-iiih

0 to 91'
Io
to

RemuiV s

5' 

9.5'

ir

35' 

A0 f

Q3 S - 2" 0. D. Split Spoon Sample 
  U - Undisturbed Sample. 3" Diameter 
O   Core Drilling 
N - Standard Penetration Reslstonce per 6"

i^.  . i

128
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WE.LL, Nlo.

CKA1G It-SliJLNO , INC.
565 East Vwrdlng Highway. Mays Landing. New Jersey 083..,   (609) 62S- 1 700 

1600 Broadway. Westvilfe, New Jersey 08093

 :  Inspection  :  Asphalt  :  Chemical Analyst*  :  Text /f«»r/>/gs  :  l-'i>iintl,i;ii»n\  :  .V««//\ -   township of Pennsaulcen           :                  lU/iU/;y       

CLIENT c /0 gutter Anderaon Schoor Associates DATE
PROJECT Installation of Monitoring Wells LAB.JYO. ^49

Penn»«uken TovnBhlo - Sanitary Landfill 
Boring No. Well- ^ Sheet No. 2 °^ 3 Ground Surface Elcv.

    V/r«7

Ground Water Data- A - Method of Advancing Boring

Depth

Depth

i5 5-

 

>0 10 

»5 15  

»0 20  

,5 25-

w

«

0 30 
^

«

5 35-

jno 40

Hour 0>te H 
C(

rs. After
jmpletion

A

 ^HW 

^

Rotary Method

Sample
'No. Depth

40-46

46-5i

51-80

N Soil Classification

Brown M/F Sand & M/F Gravel 
Trace Clay

Brown C/F Sand & Lg. 
Gravel

White Plastic F/Sand Clay 
Trace Sin. Gravel - /Wet

Ur-l.ll)

o to 9r
(0

(n

Rpmdr^.

46' 

51'

80'

QJ S - 2" 0. D. Split Spoon Sample 

H U - Undisturbed Sample. 3" Diameter 

G)    Core Drilling
129 n..»i..r .Tay



No; Olb

: liABaH ATORIES , INC.
565 East h-.ding Highway. Mays Landing. New Jersey 083 _   (609)625-1700 

1600 Broadway. Westvttte. New Jersey 08093

Tfsting  :  Inspection -:  Asphalt  :  Chcmicul Analysis  :  Test l-'imiiJu;inn\ ,V.»//\  :  \\'ni,
10/10/79

DATE

LAB..NO. 42649 

Ground Surface Elcv.

.S/«v<
Tovnship of P«unsauken 
c/o Reutttr Anderson Schoor Associates 

PROJECT Installation of Monitoring Wells
Pennaauken Tovnship - Sanitary Landfill 

Z Sheet No. 3 °^ 3

CLIENT

Boring No.

Ground Water Data' A - Method of Advancing Boring
Depth

 

Depth

*m

m

35 5-
4M

*

X) 1Q-

j5 15-

,0020  

25 

30  

3F   

40-

Hour Date H 
Co

u. A<ter
mplation ' ""

A

mm

Rotary Method

Sample

No. Depth

80-91

Water First 
Boring Comp 
Well Point J 
Pumping Rat<
Drav Dovn   - 
Static Watei

N

Encountered 
.eted at    

Level    

Soil Classification

Very Dense Wet C/F Sand & M/F 
Gravel Some Clay Layers

Test boring completed 
at 91 feet.

_ __ _^__ ,___ ___ _ _«_Q1 fpnf

                15 gai. min.

.                76 feet

D«T-H'

0 »o 91
to
Id

Remarl i

91'

fj] S - 2" 0. D. Split Spoon Sample 

  U - Undisturbed Sample. 3" Diameter 

O   Core Drilling 
M - qt>nrf-.n< Pmrtratinn n>":is(;nce pet 6"

130 Duller. Jay



W£LU tslo. 017

S WILLIAM J. HAMPTON and ASSOCS., INC. 

Suite 205 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

PROJECT: .-JJ^-PD^S Dr^P k

CLIENT: P S U/AlA -

GROUNDWATER:

Date Time

WELL 
CONSTRUCTION"V

Ce*^je/i/"

Col /Cff

X 

QC a rcjn i S£ 

( <">e/v-i /   , .

<S/"c*-«.4 
"   «  * 

>   -  

tr"<\^.\
CLo-S i^c< 

 > ,

^"ScL, -VO

/'v/C ^o-«j
"?

* "* * .

^

fi

Depth

JC .

"S. ^ 
 >  > 
0 U.

-0

  *5 o

  10 

- 1*5i *j

-20 

-25

30w/x^

/JF^^LS

DRILLING METHOD

J6' M AtuO /?<TTAAV

w:-1 "
'^ M /»>7 t//2> ^Icrr/T-«V

SAMPLE

No.

1

^

3

H

5

<0

Depth/ 
Type

S--L '

io-n'

It-It, '

20-jil'

as-x'

S^-3 ''

BIOM

per 6"
N.

DEPTH

.0- to ^/^f .

o T0 ;*y/f
0" to /f/

. to

to

CLASSIFICATION

OtL4*J(r£ -/2.6O ^-e/v 

AT -S/)/^ov r/LTy C£-4y

O% 4 «J(j & -<Zeo c<z^i 
j/^-r v /--. r/^-O

0/?/?/\;6-<F -tfrtn; s^^JO^
r/<L~ *- Ci./^v

5^ Air

c)ie/»^6-^ jQ/^/iy c^_4Y

O^AJd-5 i3/2^ SlLTvf.&A/ti 

T£. /"/c/tc<^c>ur

DRILLERS LOG

.D. NO,/^W-3^)

Sheet / : of i£

Job No. /^^ o ̂

Elevation *j&o'

3ate Started

Date Finished

Driller £.G£/e<M

nspector ^H/̂

Well Permit No.3/xc/vi- £

REMARKS

>=><-<.

131



WELL Mo.-

IJD. NUMdtK

ELL 
CONSTRUCTION

T^5

-6,5

SAMPLE

Na

M

'V

D«p<h/ 
-Type

Glows CLASSIFICATION

Cc /^t t-

. S

S"/LTV C

T 'i, J~ 6 , S /6~

132

REMARKS



D. ^

'ELL 
ONSTRUCTION

SAMPLE

No.

9<?

\oo

 \-toS

{Ho

4-US

.Typ«
Slows 
per G"

N.
CLASSIFICATION

C.
C Otc?rz c- O

/=".

TO

Ty C.

^-T.

133

REMARKS



VVJtLJL Mo. 0|-J

(-. 0. NUMbttt V ~-^

WELL 
CONSTRUCTION

n?^t

«<:

<->

O. u
  «» o
0 u.

165

~\l*S

SAMPLE

No.
Glows 
per  **

CLASSIFICATION

TO /3/?/V
TO

IS-

r//.r

/\j O

134

REMARKS
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WELL Nlo.-
017



565 East Hk. ,.ng Highway. Mays Landing. New Jersey 083a   {609)625-1700 

1600 Broadway, Westville. New Jersey 08093

 ;  Inspection »;  Atphalt -:  Chemical Analytic  :  Tfsi Hnrhtft  :  l-'t>nn<lj;i,m\ -.-- .S'.»»/s
Tovnatfx±p ox ranniauion

CLIENT c/o fccutttr Anderaxm Schoor Associates 
PROJECT Installation of Monitoring Wells

fennsauken Tovnship - Sanitary Landfill 
Boring No. W«ll-fj£ *f Sh eet No - 1 of 2

DATE
42649LAB NQ

Ground Surface Elcv.   - -  

Ground Water Oats A - Method of Advancing Boring
Depth

Depth

 

5  

10 

15  |

m>

20 

25 

 i

 i

30 

 i

35 

40 

Huur Date H 
Co

rt. After
mpletion

A

Rotary Method

Sample

No. Deptl«

0-2

2-7

7-13

13-16

16-22

22-27

27-37

37-40

N Soil Classification
Fill Orange M/F Sand i
C /Gravel

Orange M/F Sand C/F Gravel
Trace Clay

Tan F/Sand Some Clay Some Sm.
Gravel

Very Dense Orange Tan M/F Sand
With White Clay Layer

White Clay Trace F/Sand

Very Dense White M/F Sand Some
Clay & Sm. Gravel

White Tan Clay Trace F/Sand
Layers

Very Dense Wet Tan C/F Sand &
C/F Gravel Some Clay Layers

, _ _. .._..,

O-r-ii'

o lu 4
to
tn

Rp-n,,;-

2'

7'

13'

16'

22'

27 '

37'

40'

Q3 S - 2" 0. D. Split Spoon Sample 

Bl U - Undisturbsd Sample, 3" Diameter 

O    Core Drilling 
N - Stznriard Pcncttation Resistance per 6'

(140«hammcf.30"drop) 
N.R - No Recovery

Driller

136



W£Li_ Klo Qjg

665 East K >iny Highway, Mays Lending. New J*rs*y 063

1600 Broadway. Weftvllle. N*w J«fs«y 06093

(609)025-1700

Testing '.-  Inspection  :  Asphall-:- Chemical Analysis  :  Test ttttritift -:  f-'tmmlannn\  :  Sails     It'orrr -.- .S'/vr/

Tovnahip of Fexunauken 
c/o Reutter lnd«rson Schoor Aasoclaite? 

PROJECT Inatallation of Monitoring Wells
FennsAuken Township - Sanitary, Landfill

10/10/79
DATE

LAB. N.O. 42649

coring no. _. , , ^r, Cf~ «>ueei i»u. _ ui ~ uruuuu ouiiduc ciev.

Ground Water Data - A - Method of Advancing Boring
Depth

Depth

 i

45 5-

50 10 

15 

w

20  

25  

30 

35  

40-

Hour Date H 
Cc

n. After
mpletion

A

 MBMK

mf^m 

M

Rotary Method

Sample

No. Depth

40-48. 5 f

Water Encou 
Boring Comp 
Well Foint 
Pumping Rat 
Draw Down   
Static Wate

N

\nt-^A n^-____

>«t at     

Soil Classification

Very Dense wet Tan C/F Sand & 
C/F Gravel Trace Clay Layers

Test boring completed 
at 48. 5 1

TR f^*,f

-,__, _ mim. _ -Aft 5 f/»nr

              48 feet 
             8 Gals. min.

r1¥_ m , r ._ _.__ 7 fmmf-        ^-^^ / icet

f>!:tli

0 'o A8.5
to
to

R.^s

48.5'

QJ S - 2" 0. D. Split Spoon Sample 
HI U - Undisturbed Sample, 3" Diameter 
C3    Core Drilling 137 Driller.

t t inr* rt»r



W/6LU Klo.

J. E. FRITTS & ASSOC. INC.
Job No.

Sarf Datum used is.

Surface this boring Js.

To

CLASSIFICATION S«mol« 

Type

No. of 30" b'o«v< on Spoon

lit 6" 6" 3rd 6"

Recovery Lo«t W

"~Z 7^7
yr <z/t~~^<r

^ /
//f

£(>/£

7%7

"FHT

to. ft casing,

.ft. Uiow Ground. »Wti« «t 

.ft. Mow Ground

138 
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WELL Mo. ...^- -020-
1BH Suite 2O5 Tiffany Square -2615 Rt/ 38 
i_H Hamesport, NJ 08060

PROJECT : 9£MV£A L> K *TA ; AJTPD rS £>£ c

CLIENT: P5U//M/4

GROUNDWATER:

Date Time

WELL 
CONSTRUCTION

v
Colics Z^^

"2- ___

Cc^,,cj

i?^J

-
  ̂

>

y.

-

Depth

a. «» 
 * «* 
o u.

 0

-5 

-10

  f*5

O /"V20

oe25

rp \>JtLLLS

DRILLING METHOD

6} ' Afi^A /?CTT/4 ri V

/.p." Muft ftcrr/ffev

"8^ ' /^uO i2-CfrA/l\/

'' 1 ' £~ £ PL. 1 7 spoofj/ £

SAMPLE

No.

3

Depth/ 
Type

r

/O

i

BJowSM 
per 6*

N.

DEPTH

0 to / frv? '

C> to /^0 '

0 to /?o'

r> to /g>5-'

to

CLASSIFICATION

k^'ecs- vrr\ S//T*-4 $<^s\c4

LJ K . fc r/^ v^"<r 

£ I J 1 . rv-. A

i/A. OK- xi 5"<: 

C-lay Jr.

^cJ\( c-lc*. y cy

:.oeAy r / / 'y

f i y

C. C/ 3 C* QQ \f~Q_

\\_, /" >^ //t^ / ^ .^V/7 ̂ / 7 /"_ tf» /"c< (J^l

fr. r. vfevoc/

^i-C C<   O^O C /C- V ^y .f / / T

Tf . ^. %C-A c/

..o. NO;AIU/ SQ

Sheet ./ of -<

Job No P/J^os^*)

Elevation T^Q '

Date Started (5/9

Date Finished/ ̂ )^o
f 

Driller /^ &-£Q(I/)

Inspector ^OO- 4i///A7

Well Permit No. v.ia </?-</

REMARKS

- UNDISTURBED SAMPLE 13g |Jj - SPLIT SPOON SAMPLE



Vsfcu. No.- OZO

I.D. NUMBER AJVV-5-0 Sheet of

WELL 
CONSTRUCTION

 35

Q.
«   
0 U.

--SS

SAMPLE

No.

Z

/O

II

D«p«h/ 
Typ«

3o'

vo'

V 5

50'

55

bo'

10

Blows 
per 6"

N.
CLASSIFICATION

fc-, / /i i"^

  rc-

fr.

C- Sc< fn c/ 9-'

C.

fe.g^cy
trc, v/C f

C.JT

REMARKS

Ho/-e^ <^<-. '''"«/ 

cj rc.v^ rn ^ftf. ĵS

140



WELL No. QZO

I. D. NUMBER UA Sheet 3- of

WELL 
CONSTRUCTION

.« 
O

loo

{OS

110

SAMPLE

No

tv

a.3

0«p<h/ 
Type per 6*

CLASSIFICATION

f-r. ft If

C .

si/f

C.

c c,\/

141

REMARKS



Mo. OZO

I.D. NUMBER Sheet y of 5"

WELL 
CONSTRUCTION

* TOI i r ̂

I.-Cf     

ch yo

PVC

~l*S

  110

a u-

--/V5

--/

SAMPLE

Na

0

D«p«h/ Blows 
per 6"

CLASSIFICATION

fr.

M.

Al

c/c.y 

*

My £ /c-

F.
y

o C.

To/- - 1  t: . c+ r c -*j h- S

REMARKS

-Too/

142



V/ELL NlP- QZO

1. D. NUMBER /r U/- SO Sheet

WELL 
CONSTRUCTION

PVC cs,

 m

:p:h.

SAMPLE

N&
Otpth/ 
Typ«

fte'

Blow* 
P«f 6"

CLASSIFICATION

-e -T

LI   < 

C. $C. . <~\

Li >

Rf



NNEu. No.-

^ A.C. kS CHULTES & f ">NS, INC.
CASE WELL

WELL. LOO

Fj

Yellow sand & stones

Clav

Stones

Clay
of 

Sand some streaks/cla

Clav

Sand, clayish

Clay

z »- 
c. _

Sand

Clay hard & dry

Sand

4"

-CASING *

P.V.C

Coarse aravel

-It
i U
. z

FEET 
FROM GROUND

SURFACE
0 TO 3

12

12 14

14 15

15 21

21 44

44 46

46 48

48 52

52 54

54 62

62 63

63 83

NAME OP OWNER

Pennsauken Towns 
Landfill, River

jot, 19301
Desoto Propertv 

Loecr.oPennsauken Lsr

*e!l

Hri.

Ccpec ; ty G.P.M. 20

Stct.c Lr.t\ 60

Purr.pinj Level

Specific Copoei»y

Diome'e' of We l! 4 " p . V

Deptn of Well VoencM 80*5

Length of Cosing 60 ' 4

Distance tc Tap of Pecker (91.)

Type Screen Slotted P

Sixe of Sc 4" P.S

1 Q ' 1 1 "
Length of Screen  *  ^ -1 -1-

Top Screen Fitting M. 1 «

Bo ttom Screen Filling "

Blonk NO

Slot Sii. 20

Drilling MocKin* No. 1250

riiivr A. Hajnmond

.ov.i Yes

Bags of Cement J. U

Dole W«|| Cempleted 11~18

Rotary Table epproii. 3 ebovc ground level
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Mo. 02Z 

H Suite 2O5 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

f*^^O C»^^ 1 * f^ ̂  A t A / 4~ j* / J IV F" A 1 /\ / \.M r*~ I i r~ X \^J £ r" f^ *^*S / £. v    * 
f £ f\/t\J \ A \^ r\ I~ />- ' ' ̂ / I f T^r i ^^ ^*"

:LIENT: P^W/M/^
3ROUNDWATER:

Date Time

WELL 
CONSTRUCTION

,\
/^f f~M -^

^        =» 

~^_.

J

-<L __ - 

/" Cc ^ VO

^--

j*

» 
-*

s

i   i
J

-  >%

X

/

Depth

o u.

-0 

 5 

-10 

- 15
1 vx

20

DRILLING METHOD

(<? ' A\ ̂  o ft^rr^r a. Y

7^-A/uO J20T^AV

g' ' /M L/O J^-oTV^- /2 V

P- " SPLIT SP°&*J ]£
/

SAMPLE

No.

1

3

s

Depth/ 
Type

s'

to'

IS'

20'

lo'

Blows
_M

per 6
N.

DEPTH

O to /5^ '

o to /o<s
O to /J~J" '

O to f s<3

to

CLASSIFICATION

r-~Co< - or/^ - c_/c< <-<   y $"' //**/ 

C . "SCiOo^ i ^". oi re. i/^e. / 9- 

r ^

^»O *vi ^

fr. r'/^/c
V ' y

J

Ce.~*

'" 9^ t;

"rj
re- v^  i <): f r.

C (c* y r y S" ' / f"

^l/F c^^ ^ r^

Sheet / of ^/

Job No. Pfl)£o ^.Cf

Elevation ^ ^_o '

Date Started

Date Finished

Driller & A.L^l Ill^t 7^., t>C*^"/^C/

Inspector ^^/u//y/^

Well Permit No.3ayv/-r

REMARKS

- UNDISTURBED SAMPLE   SPLIT SPOON SAMPLE
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Q22.

l.D. NUMBER A?lA/-G>0

WELL 
CONSTRUCTION

35

Q.
« « 
0 U.

- 55

--6,5

SAMPLE

Na

/O

0«p<h/ 
Typ«

YP

so

to

Blows 
per 6"

N.
CLASSIFICATION

6

fr.

s./f

. i- < 

--H f

/ /

/ f/. ^j / lr !

Sheet ^ of

REMARKS
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021

I.D. NUMBER Sheet J of

WELL 
CONSTRUCTION

L

 Moo

0 U.

+ tos

\-lio

+ 115

i/

SAMPLE

No.

It*

3.0

Depth/ 
Type

/£«?

Blows 
per 6"

CLASSIFICATION

O

re,

fr.

c* *r-
/)

cX

v/

Cl//y

REMARKS

147



Q22

I.D. NUMBER A7W-k/3 Sheet of

WELL 
CONSTRUCTION

-IZO

-J-35

0 U.

--I55

SAMPLE

No. 0«p<h/ 
Type

Blows 
per 6"

CLASSIFICATION

i~ r /^ / O/

C .

148

REMARKS

" C «
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075

^ -A HAKP1ON anc A^
r>^Suite-;;2Cfe iriff any Square 2615 Rt. 38

". 08060 . .'

u\-u.
ORILlERS ; LOG

Job

', DRILLING- METHOD DEPTH Elevation " p

O to Dote .Started y/^

-:3."00 0 to Dote Finished .'47

to Driller

to Inspector

to Well Permit No,

CONSTRUCTION

p£: .'&>v.
INv* /|V:-
ifFv-'f-:'- "

  15:*

  20

--25

.:---:30

 SAMPLE :'
tot* Depth/ 

Typ« '

3

'I

. 
tffit,

per 6"

(j,

V/A

V /c;

N.
CLASSIFICATION

<! . C^^^/ * /-

^ ' A| ..

  O- ^-C. y

7

C   -

--!-. ».REMARKS';.
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CONSTRUCTION

: ;~- -.:> JP't:''

. . 

No..

-i

f!

   '

'3

  Type .- -.

3V-3C

. ...

V

per G"

IS-2Z

  *'?> $

 -  i

.4

  "-"'

N.

a-r
T

\MELJL r 
02LS

.»......;.-.

..-;.

t:

~T 

«":

e ,  

T *fi^- 7/2^ jr ;M0 #l<.d~s4 t rFC!p>
^X^,^«^  ,-   >; -'^
- -'./P- "'  .' i.  :. i; : "    ".- -.... ' .r'--

  X- Jl;'* tf « V l'.-.V<^.r-.C, ^ c:'r* -  '» :r: ^-" -^ '      .  '  '    .--;.  '"  '-».; '    " >  /  («   _,-,- - -«. \.\~-, -.-\-  :-- *-     .
' .: . (^ " : . - ' x''! . '..-. '  </« ..4--- - '-   -~ i- ' ' ! ' ' " 
'' "' ' ' '' '

f ., ... . . '. '.- '

;;. : , ,- .:  !. -,...<?>. '

 \.':'.^

- ' l ;
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KS LUb

Suite 205 Tiffany Square 2615 Rt. 38 
Hamespoft, NJ .08060

Sheet'  / of

DRILLING METHOD

/

GROUNDWATER

^ to j"/'_ [Dote finished

TCONSTRUCTION

152



 ROC

Mo.

o -
 

. .'

,.;» -^* - .
  > -  
,.;.   .»  .

1-i.* V '   ..
<*-..-.* .

' ; 
.,  *.'-  
.>:.'.>;  - >
 * '* '
.-j,-v_..

. .- i . » .. .
, .-.»  

'i :-.-
'» ' ' -'

f 10

 V

'. ^ 

>

M

.

i
' *.'

....... .

 

-
, ;

 " " '~

.  .-."

... ,-' .

  

r .

- 35

I

No.

f

lo

II

Type

- n

S-zo 
* ** &<*

5-/

H.

c~.

L-l . G  Vr^ y /CJrc+lcj 

V/.r. To.^c/ (-S-. s

7.

1 5 « C /C.
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u.
Mo. . 

Suite 2O5 Tiffany Square 2615 Rt. 38
Hatnesport, NJ .08O60

DRILLERS LOG 

.0. NO.

PROJECT heet /  of

CLIENT; bb

GROUNDWATER: > DRILLING- METHOD DEPTH ilevation ,

Date Time O to Dcte .Started

b- -'eib Dote : Finished ̂ ./2 3

to

to

to Well Permit No.

WELL, 
CONSTRUCTION

--IO

  15

 -20

--25

--30

3

/p- /a

/ -.P.

y -/

CLASSIFICATION .REMARKS

.6-*-^-

CL/o
y

i"« / ̂

C /C-

'-"

-77

y

C/c.ycy ^/
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VELL 
:ONSTRUCTION

Wet-L. No.

OZ7

~O. "«  
*   >
o u.

 35

-^

1

SAMPLE

Na

<j>

9

1

Ocp(h/ 
Typ«

>/.3C

«.v,

1

1"

per 6"

3 -2. 

3   /

3 -7

I " ' .' 

N.

J

CLASSIFICATION

6 Ic^c k S(/fy C /G y

T /3/ac-k c'^yc-y sr/^-

6   Black r«</-/ c f^y <^/

AI / F 4" o KI c^ ~Ta- &l z 
<^rom I

^O6 ^-^^o

'

REMARKS 
Z/^

i
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....i.~ WELL Nlo. Q2.Q

n Suite 205 Tiffany Square- 2615 Rt. 38 
Hatnesport, NJ O806O

PROJECT : A; jT P O ££ 0 e^/o U/eJ /r

CLIENT: PJU/M/T

GROUNDWATER:

Date Time

WELL 
CONSTRUCTION

s 
Cc/vi^i r
CCUC"^

V

~j -- 3 

N.

Depth

JC

CL «»
4* V
a u.

-o

  10

151%J

 20

O C- 25

DRILLING METHOD

(*" M^cJ J^^T v,

!* " M^cJL fc>l*!r~

r\ s\ Cx On /^- C^ rC*- ̂  \/

^** »_5 O ' * ' OCC'-O / *o
J

SAMPLE

No.

1

3

,5

(o

Depth/ 
Type

5'

/o'

3<r

per 6"
N.

DEPTH

o to //o'
ri to /   ? '
C_x CP O

o to ;/o'

0 to nO
to

CLASSIFICATION

C/xxy ^

^- c,'t?«-- b^ C lc~y

OJL «j r^y c ^V, ^ r

C^ r C.-JC- O   C -/

0/c g^«y -c^* r //^y 
v / ' 

y C /c. V r T. 
/ ' ^

^"^^-/To"
Sheet / of ^

job NO. PNSO^ ^
ilevation Px>

Date Started y/j

Date Finished

Driller- £ ^ r^0

Insoector WHy^

Well Permit No.^/^^/^^^

REMARKS

3e   F,//

- UNDISTURBED SAMPLE Qj   SPLIT SPOON SAt/.Pi.E 
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.D. NUMBER Sheet ^ of 3

WELL 
CONSTRUCTION

/v> r

dfi

  35

~H5

-- SO

. «    
a u.

"SS

SAMPLE

No.

10

n

'3

Deplh/ 
Type

Yo'

50

Blows 
per 6"

CLASSIFICATION

£" Ok.

S"o/vi

Celtic, *

c^

- L { . Cj /^<=, y /Pc, , xi f

7'/7

y-
stl*

  / < V.

REMARKS

F'/.v



I.D. NUMBER Sheet 3 of 3

WELL 
CONSTRUCTION

--95-

0 U.

  (CO

--\0$

--I ;o

SAMPLE

Na Depth/ 
Type

Blows 
per 6"

CLASSIFICATION

F-

cj

y 0rc.nc\

. cj«oey-6>o

C.
c c* y

158

REMARKS

r i //i * C, - /C)

C M - 1 1 -T



  -JSgJ IfVIC  A  I****** V. 1 C/-MVM IV/4V VJ*l\-* *-"»v^x^w WX^.j «   V V_/.

SSSH Weu_ tv!0

gag £29 Suite 2O5 Tiffany Square 2615 Rt. 38 
i HI Hamespori, NJ .08O60

flOJECT: P^e.o^cJ fiXPOt-S

:LIENT: f$UJ/v\A

3ROUNDWATER: 1

Date

'/* /«

Time

y^:?<j>

WELL 
CONSTRUCTION

1 ^C>1 « /-XL N 

f~.< rt £ 

  *\^<yn^< 

f < ~-   ^ "£ _
*"W {

S<^/t/i. /e
Ui ^c.1 ~

"c.^i VC> __

f^"5

G^c-ve. 1 

'Vck
~~£_

/"r/o^ 

VO hVC

  z_

/-

<r

i

**

__^.

  V

-  1 
/

-     
     '

"- . " T

^^
'

1
t
J 
1

EE!

'im

~
^^

~

-^

~

 

_ ̂  ̂  _

i 

 jX

 

Depth ^
^'

£i

o *» 
0 U.

-o

 5

-10

15

20 

25

30

DRILLING - METHOD

'2." //£/?

i- u c.o 5^/rsPOflc^/r
'

SAMPLE

No.

/

3

J

4

J

C

?

Depth/ 

Type

0-2

^-<*

cr-//

/^/-/c,

/'V 21

Jv-ac.

^-3/

Blows 
per 6M

<^-V 
S- -

a-^-/ 
^ 6-

3-^

6-7

A -A 
*i-S

I -Ji 

^ -3

A-^L 

I'J

a-A 
a-w

N.
CLAS

DEPTH

0 to 3V

0 to £(,

to

to

to

SIRCATION

J-~t   .h^^\. -Zc*  ^cJ**/ C /C, y

T^. s-//^

'^- ^O^o

O «x *v-> -^

^- ^/o%

O/«c/c r///Y C /c. y

"77- /~ c"c,^c/

/£-- VC-^c,

'-"~O ^OOC/y S"///-

^ C Ax y

/^ -- vc^-70

T - <Lf ^^ (

$C,S*C/y g

ft -Z./. 8^ 
C/c«y c*Y /Q

/:

/Or-c. -«<^ c 

/ //y C /C. y

^O^O/y 5 1 /^y 

/Cc^t: K/Fsc.^

I- 3^70

/- Y-e//cx^/. £K~^ rf//y

iT^^c/

/^ C B\c^.k ^///y c/&yr' 

R-/ac;7o

13/c.c.L st 

5o/v>«r o*^cjo.

A-

//y C /c<y ; 

itc-Sj /^a^A.

^^7^

DRILLERS LOG 

'-o. NO.^^,^

Sheet / of <>

Job Na- /'^o^/'

Elevation -*" ^d '

Date .Started ^ ̂ /ft^

Date Finished j- y^ V^^l

DriUer ^J , ^ HA *,<**->

Inspector V»0,^

Well Permit No,
i 

REMARKS.

___ . _... ___

59



WtLL

CONSTRUCTION

£'££ WELL-" .

°z9

 ' '

^: 'ft'

j;

I 35

O u. No.
Type per 6"

i I

5-2.
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030

IU| WILLIAM J. HAMPTON and ASSOCS., INC.
IBBSBEa Suite 205 Tiffany Square 2615 Rt. 38 
H II Hamesport, NJ OS060

PROJECT 'ftr^^uKrA/ ,fWAM LA^rnt. £xfi**/sia*J Kr,z,*Jtr &O6~i2Asl
f*t I C Ml r   D / s^ /^ i i " . ~OLitNi- rtMgAvKtrv L/iAjnr/t-L ,{_A/^C>C-KJ Co. AJ.J .

GROUNDWATER: DRILLING METHOD DEPTH

Date Time

*//3/fr5 2-fl"f

*-//«?/* 6 ci/trf

WELL 
CONSTRUCTION

1*0
SOCJtX

1

!i 
)

4'PVc

5̂
V

1

*

!

1 \
  

  * 
1 

>
i

. i /
1 ''\
3 V
i
 

)
i

i

j(
l

;
i
 
»

i
i

«

: ;
r ;
' r S
   _

: >
? 3

,

^ . _____ 1
T

L I"
" Iv ?          ,'

*

>                     

H

i)^
GB.SA4 

; C^XA£TC
v   y^*-»

GW^tfc^ 
^C/\o^^

'

i -
i «i
  ,
iggU

^

h

-\

1 f^ifr
5 *i
^

*.

Depth pi* HS/\ pcnsnw O to *~t 3^

3 £^' (, " I}, 1 ' /-/S/^ lQc>~rsi ff.~i O to -V2-,

3 / ' to

JO ' to

to

JC

a.   
O u.

 o

5

i

10

IS

 20

-25 

-30

SAMPLE

No.

1

Z.

3

4

S

(,

-)

2

°i

10

D

12.
i  

Depth/ 
Type

V-,f

ii'-;5

13-tf

«:,>

/?W

13-24

t /

23:2?

2/23

»:«
i^'

?.:»

._,

Blows 
per 6

W-2B

__Q-*f

S~"4

3-3
^- 6

6-6 
//-I
Q-7

1-/0

J:|
I--/

zf-a

78-^3
r>.>00

3"7-^2L

N.

%

7

7

13

/o

IS

/*.

z/

Z5

^
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i^_

CLASSIFICATION

(- o 6 b c. £ »«V q ra v<e /,
fr. birn . Cf\r [ofis\e

l^.'o

C.C'OO/cr CN-Jr C) ^^^^-i

_i L -T- y /7")°. 0^^- ' «^>  TOr^fct. 

S& n o( t j~r. 1 i .ct r y c /d y

^v^t^^^/
co J\ * / 1 - /^ . o ̂  y C /v ^o / * ^ <f

U f

c,^ ftue/
/"offi colorect c\ '«"<-! <"/

DRILLERS LC

Sheet / of _!2.

Job No. /3/=- /^p-c

ilevation

Date Started ^//^/

Date Finished ^j^o,

Driller T fIL/a.x J~V

nspector K/ ^ /-/^yv, /o T_J /

Well Permit No.

REMARKS

161



050

I.D. NUMBER

WELL 
CONSTRUCTION

- 

V

V
A 

S

....

.   T4
^ o.

X;-V:--! ".--k- 5

20'

 

COUPUKJ& 
CAP

"a*. '  

0 l£

oc' OD

^b>

Sheet of

SAMPLE

No.

H

J5

/G

n

Dtpth/ 
Type

^'

37-3^'

*ffa'

/ , 
jjl_(l5

BJowt 
per 6"

*te-Bo

24-87

Sf

Tft-'00

N.

V

55

/3?

IIC

CLASSIFICATION

36,'

ll'fa*h-CK£vG.AMiArH CQftRScr5ftM^Tb&(

XiG.WT^fi'EM CcOM -fl>J£ SAu Ci wfTH 
CLft^ u;"ru-rT'.HC "<'- (fG£fbJ>£l-^>

^CwTG^^-iO^'TH" CoAffS£"SAO^

tx»TM -re.AC£Z opes g i^ v/e* LAO & 
-reptrs op uiHire Ctft^f

636 

162

REMARKS

AV£-L



  03|

WILLIAM J. HAMPTON and ASSOCS., INC.
Suite 205 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

DRILLERS LOG

 D. NO. Ql/0-2

PROJECT: Sheet 1 of f
CLIENT: LAM<Lti No- BF/Qgf-
GROUNDWATER: DRILLING METHOD DEPTH Elevation 3i

Date Time Depth to Date Started 2l?z./f5

2: oo fW Date Finished
$ 50 IT'0" Driller^"

to Inspector

to Well Permit

WELL 
CONSTRUCTION

"a. «
   
0 U.

00

x

10

20

25-

^i
>

30

SAMPLE

No.

S-2

-3

5-1

5-i

5-1

-

Depth/ 
Type

i r
n'-

21'-

2.6'

21'

per 6"
N.

4-g

26,01
3-4 
5-3
3-5"

3-4 
5-fe,
4-5
5-5

35-

CLASSIFICATION REMARKS

.
a

^ d

3 / D'^ f 
AK)G C!A

f ic-
f rf.,( ft
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WILLIAM J. HAMPTON and ASSOC&, INC.
Suite 205 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

DRILLERS LOG

.D. NO. O\AJ-B

PROJECT : ' £r^rA.rO Sheet \ of 2

CLIENT: No.

GROUNDWATER: DRILLING METHOD DEPTH Elevation
Date Time Depth " tiollwJ Sir* * to Dote Started

Date

Driller

to Well Permit No. 3/23 1£3

WELL 
CONSTRUCTION

ex  
   a u.

5

I

cK;r;:Zi

-19-

- 15

-eo-

- 25

*->&
V *-'

SAMPLE

No.

S-2

-

s-t
S-?

s-s
S-?

£//

S-tf

Depth/ 
Type

to'-

IP)'

20

2*

3o'
3°'- 
32*
32'-
0 «!

Biowc

 9 -If

3-8

' tO

14-14

1-7-15

tyitify

. /«»

N.

n

-1ft

11

Bf

155

*

121

CLASSIFICATION REMARKS

A+rA.^e frf

ar

164



Mo. 032

I. D. NUMBER _ 3 Sheet 2 of 2

WELL 
CONSTRUCTION Q U.

SAMPLE

No.

s/c
5-17

Typ«

3V-
per 6*

/7-So

N.
CLASSIFICATION

-f

**L

165

REMARKS



1 .. »  .     

PROJECT :

CLIENT:

WILLIAM J. HAMPTON and ASSOCS., INC.
Suite 205 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

R i/ £ i*Art 1 J r l! r D D c *Nf>J5a i)KeM o(Nrt\J-\ LcjJOrill cvLPfrwSiOAJ DonMQ froar&w -

F^rJ^Sfl-uK^/vJ IcL^^ill

GROUNDWATER:

Dote

*l$fa

?/4/feT
?'/f/<8^

Time

/?:3o
/o: ^>^>
!(*' *<=>

WELL 
CONSTRUCTION

C
ii

^X y

I to*)
i 

>

^ ;

!

,

  

>

;

IN

\

j

T
s1

1

i\

)

,

V

\

\

11

C
i

*-

|

) Coxtrelc 
Collar -

-f P/c"

.

-

f -i ;"\
f : 
t -
i

1  

Depth

34- ;
34%"
^'2"

a. «
41  
a u.

 o

5 

10 

-15

 20

-25

30

CarorJe^ CoyA/4^, Mewj ^<°r.<*y
DRILLING METHOD o'EPTH E

O /fo//«^ S4*r> fi^£{~ & to -45~

^ to

to

to

to

SAMPLE

No.
Depth/ 
Type

Blows 
per 6"

N.
CLASSIFICATION

<=^ ro o * '

C.«.^ n^-P^S.^

P-e "^ S^

^.uf^-t^:^
z.^'-'ib' o^*- cBr^cv^  Q r^**^*

C^f/Vwauy rf\&& - cofTS  iSct^Q

"2.^ '-32' to^-'t^- ^lft^ ~ ^"I/SJ^ ,1
*i><a>JO UO'iU *^ 1 r«.c<i 6 V S'"^ 

A MO cWy

Q»Af%^ ^A>JO

DRILLERS LOG

.0. NO. OW-^~

yieef 1 of 2

lob No. BF JAQA-

ilevofioo -^\ 45 '-&''

Date Started ^/3/<?5~

Date Finished ?/3/<fi5'

Driller X ^J^/^A

nspector Zx// Ha^/^T^^/

Well Permit No. 3 /-2 34 62

REMARKS

166



**- 033

D. NUMBER

WELL 
CONSTRUCTION



WELL

WILLIAM J. HAMPTON and ASSOCS., INC.
Suite 205 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

DRILLERS LOG

D. NO.

PROJECT: LflMrUil\ &or/A/c/ PfQGrArfr 

\\ \e < ¥!

eet 1 of 2

CLIENT: Ob No. BF (Q&r

GROUNDWATER: DRILLING METHOD DEPTfr ilevation ^ S\'

Date Time Depth Wr to Date Started

1    "T
Date Finished/1 Dri"er J",

^
nspectcx

to Well Permit No.

WELL 
CONSTRUCTION

a.  
*»  
0 U.

0

5

10

- 15

- 20

30

SAMPLE

No.

£-

S-Z

S-3,

S-S

5,-L

S-'i

Depth/ 
Type

0'.

2'

U'

a I'

2-7

31

3V

Blows
_"

per 6

2Q-51

N.

53

1-2-

n

3

52

CLASSIFICATION REMARKS

6' -2

? of ^

'>c}'_u

co or s  -
2*

AN d \

y^, 4 
. T^ace

 +j

168



WELJL Mo. 034

WELL 
CONSTRUCTION



WELL. Ho 035

m| WILLIAM J. HAMPTON and ASSOCS., INC.
BBS Suite 205 Tiffany Square 2615 Rt. 38 
M 1 Hamesport, NJ 08060

PROJECT j Ffe/vM^AU/^M Ltixd-fill
CLIENT: PeNN/SAukeAj TKJ/N!
GROUNDWATER: ^ b'-O" DRILLING METHOD DEPTH

Date

J'(D/ft'T

'

Time

15"; 30

WELL 
CONSTRUCTION

Depth Ro-h.ru / (Afifer O''o 3o'

*?t/-0" p^-Wv/ / rt\)r 20' ^ <?£?'
/ to

to

to

a. " » 
O u!

-o

5

-40  

15

-ZO 1

25

-36  
w v

SAMPLE

No.

5-/
S-2

S3

5-f

^

S4

s-7

S3

S3

SJO

S-l/

5-12

r> .0

Depth/ 
Type

IQ/

10'-

IZ'-

/^
,'^r
'£
lo'- 
22.'

^f;
2fo"

is"-
3c?'
3o'-

32 ;-

Blows 
per 6**

1-1
4-12 
100^-
4-1 
7-IZ

iii
3-7

tj

 7-lZ

5^7

/ 1 _M- f^l r

/ Q 

/X ^ I'M-'

C^      Q

K;
4-b

N

7

,4

22-

*

1-7

i*

»

.5

i(

^

»3

CLASSIFICATION

yJi-VV CLT(0-CJP ,3^ 5-,Vf Aud clAV

IO' ' - d 1 /3rcu)AO Clfty Saijd i 
ulrt-V* O. T"rajc  a-f cl^V AKJa
s\\V

I2 ; - IS' E*?*^ FiNe-Mc^

/B 1"?®' fcroiUf^ fiig^ 5AuJ ,

£*£<*-"*«'

^<&'- 32' & rwvfwe. - Afc^

^r.-tt' "Dfw^Sro^N) . tt

DRILLERS LOG

Sheet | of 3

Jeb No. &F/09*?-

[levatioo ^\-9/ x-(^/'

Date Started 9//o/£g'

Date Finished ?////£$*

)riller >77 UJa.(-t>^\

nspector

Well Permit No.

REMARKS

170



I.D. NUMBER DB-2 Sheet ^ of 3

WELL 
CONSTRUCTION

 35"

 A-S-

t
0 U.

  55

- (.5"

--70

-IS

SAMPLE

No.

S-tt

S4

5-fl

S-20

S-21

5-22

Dtp»h/ 
Type

34-'-

A-\

44'-

5-;'

54'-

~W-

p«f

Z-2.

7-5

N.

ID

16

22

n

CLASSIFICATION

cl^y Aui Sv\4-

'-^ I ' T«M Coorse - f\ei

171

REMARKS



*D. NUMBER D B - 2 Sheet 3 of 3

WELL 
CONSTRUCTION

  

 

fcr
o u.

 f5

'no

SAMPLE

No.

5#

5-25

Otpfh/ 
Type

^4 ;-
^'

ffT- 
^fl 1

B>o«*« 
per 6"

?-'/ 

l^-/i

?-/o 
//-J7

N.

24

ai

CLASSIFICATION

172

REMARKS



WILLIAM J. HAMPTON and ASSOCS., INC.
Suite 205 Tiffany Square 2615 Rt. 38 
Hamesport, NJ 08060

DRILLERS LOG

.D. NO.

PROJECT : SWMA LA heet / <rf 3
CLIENT: Job No.

GROUNDWATER : DRILLING METHOD DEPTH ilevafion \ £

Date Time Depth "

IfrV *
O Date Started

3 'Jo P, M
I3O/&5 5f<-i-r SPoo^i <° Date Finished g|

1/3/fes
26 X Driller

"6 '00
nspector

to We!! Permit No-  

WELL 
CONSTRUCTION

-- 5

-10

15

-20

ruse ["

--25

--30

SAMPLE

No.

1

Z

3

.c

5

6 
-7 

8

/o

IS

Depth/ 
Type

0-2'

t-

AS

Btovs- 

per 6"

3-fc

10-15

'M 
5-6,

N.

S

31

CLASSIFICATION REMARKS

"B »"

-fRK>-Vu.rr E^
MUkCiM TiweSAK
 MICA ujiTK-rPfeCE^ o? 

-iw£ Jiftdn AjsjCi

SILT^ -G?£iTxi "r

M/C

OF

c(M  * »%* re AC

C/M

l o

Ti2.fl<l£.5 op SICTT-TO

^
173



I.D. NUMBER Sheet 2 of 3

WELL 
CONSTRUCTION

- 35

-H5

-So

0 U.

-55

 h*

SAMPLE

No.

n

18

Zl

Ctepth/ 
Typ«

JlV

fl'sc

55

to

fts

As

fis

Blows 
per 6"

3-4

5-7

11-16

54-70
50-31

X- - 1 1

8

10

37

/2C

IG

CLASSIFICATION

OUVCf GRfc'^f, 
Te ACt'S OF H

(user)

c" 

OP

cr-'H LiCK"~ iLiiG

H7?"

uurre. r/C JAMiiUiTw fC^CCi orSi
To

KP FUCm"S

W U iTf M 1 LK^ ClAf ^1 Cfi utfpf^ bC h / >

ACE' £ 0 r Co A? i«

G"5<£'i;O

c«.iN«e
CJ.AV IICT AUK 

VA?

SILT

i-i rT^iT Cacofd To

REMARKS

foer)

174



KU. 03k

I.D. NUMBER DS-3

WELL 
CONSTRUCTION

JT"a. " 
    
o u.

 SI 

 «

 to

SAMPLE

No.

^^

e4

25

D«p<h/ 
Typ«

YiV 

SM-&'

siV

5'

P

s

5

As

8ow« 
per 6"

G-i? 
\l-IO

5-T 

Jl-lfc

3-5 
6-^

£0*t

N.

^^

2o

II

»

Sheet 2. of ^
W-J ^_)

CLASSIFICATION

UiUlTt -CPP WUlTfc (U.HXt V K(

lieTAiLcKi 7>f«.£" ^
WUu.e£~ii£iUJial 'QLi^'Ci^^t 
natjfciV u>AT(T/i wiT4 t=i»ie SAMN

OH ^<"CiiuH 5A.Jt> CQMi»JC.uPP 
l-UCwT\ToTo? OT CiO»C \Joi_E

PS»^k

lu-'cCs^'J 
wrrnri^cj
u<^£fe

UlA'Tf -OFF UD^ITT 5-AkX^^ClA-f«vihM|p 
SAwb» UiTUTtACEi. of SiCTflwtiCoft?!.^
jAfOti* Afcit^ SMfttv. AoC.ULAr<.^^ ftvie"<_

^<rr>
WHiTt--l.,G> MTFA5t^HP(7oc.»o(MAwv )UAV 
u»iT*4 S^fiu.nHtfciu*' ANGoUx^GC^ft.^ 
UJmcCf b£iv.u UC.-OclwC-Sef'iE'Kj-lfeO ̂ ^ 
A\u^.C,f wATfg. wiTu M|FSA«t^1:uoui£L 
f^Cxin "Boras; +bLf

^«>Ttf-G<tyuim-TF - MAuv^rCLA^-To S.ITY 
CLHT UJITU nottr^K^fj oPMiciAuc.
FiMfCfc^CjTo LftCf^r;'t.' ^».tlu.uA£.TJi sc^
A(J^ ^L^ft^^MA^Tc Mffc.iM^Gf'Hv/tr^

175

REMARKS



I WILLIAM J. HAMPTON and ASSOCS., INC.

B Suite 205 Tiffany Square 2615 Rt. 38 
Hainesport, NJ 08060

JECT    /^rJ/^^Aijl^M LANJQ^I)
ENT: p£f\jfj ^UK^KJ TWA"^

IUNDWATER: 31 '-0"

ife

l&f

Time

H;o£

LL 
NSTRUCTION

Depth

37 '-0"

"a. ^ 

O U.

-o

  5 

-10 

-15 

-20 

-25

-30

DRILLING METHOD

R 0TVu-/VluJ
/ / "* f x- <. _ (

L_O^TT- -3«-> S^-'V.p'C.

i4 11 st. /^r1

SAMPLE

No.

S-l

5-2

S-3

Dtpih/ 

Type

21 
2C

/

S'

5V

BIcws 
pw 6"

T-io 
(4-lf

si
5-1

KL

2-4

22

*

c

«

DEPTH 1

o ̂  f ° ^ 0'
-£ ] ' to >^-<7 I

41 { to 9o 7

TO

to

CLASSIFICATION

17 '-3V ^J - fcroa)A/ Cour^f 
Med SAsid OJrf^ aT<^6 
of 5\ H AMJ sr,v;i/iqrA^e/

DRILLERS LOG

-D. NO. D\J4-

5heef j of $

Job No. 6fr/0$'f'

Elevation  r^  ' ^ j -^7"

Date Started 7/2./^

Date Finished l/lolBS'

Driller JH LJa/sh

Inspect ex-

Well Permit No.

REMARKS

176



03-7

I.D. NUMBER Sheet of 3
WELL 
CONSTRUCTION

.
* 4 
Q k.

SI |

55"

to

7(9

SAMPLE

Na

s-s

5-7
5-6

S-IO

S-I2

-H

-IS

-I4

Otp<h/ 
Typ«

55'-

t/ '

Son 
per 6"

5-7

/J-/4

I'll

*>'!

7-5

7-7

N.

It,

2,0

2-1

ie

ll

(5

CLASSIFICATION

Wif
Me J - f,ue So 

c-f

f

Trace

177

REMARKS



M 037

b. NUMBER Sheet of

:LL 
)NSTRUCI10N

:

JC a  
  *
a u.

-ti

-W

 

i

SAMPLE
I

No.

Sit

s-n

0*f*h/ 
Typ«

«'-
8-0.'

^ r- 

^

B<0«rt

p«r 6"

5"-^

/o-*3

^^o 
;/-/?

N,

16

2\

CLASSIFICATION

178

REMARKS



032>

BCM WELL DRILLING LOG 1
PROJECT: Aluminum Shapes Inc., Delair, N.J.

WELL LOCATION:

DRILLING CONTRACTOR: Enoineer1no Dri11ina Co .
BORING SAMPLING 
DIAMETER: 8" METHOD: 2h Split Spoon, 1401 b/36"

LOGGED BY: Rob sheneman

^ r* T? crzrxf o t^«3
AND -MATERIAL: 4" I.D. Factory Slotted PVC

CASING SIZE ,  T n r i. j 1 *n m»rAND MATERIAL: 4 I- D - Schedule 40 PVC

PACK ESIZE: No - 2 Silica Sand

GROUT TYPE:jype j Portland Cement and Bentonite

GROUTING ^ . _. 
METHOD: Tremie Pipe

MlTHOD: MENT Submersible Pump TIME: 1-75

WA^R DEPTH, 40.31' DATE 12 -22-86

hrs.

WELL NO: MW-1-55

SHEET 1 OF: 2

PROJECT NO.- QO-5007-04

DATECS) 
DRILLED: 12/8/86, 12/10/86
DRILLING 
METHOD:Mud/ Water Rotarv
SAMPLE 
INTERVAL: 10' and 5 1
TOTAL r., 
DEPTH: ^
SCREENED 0.010-54' -44' 
INTERVAL: 0. 016-44' -39 1

CASED 
INTERVAL: 39 ' -+2 '
PACKED 
INTERVAL* 54 '-36. 5'
GROUTED 
INTERVAL: 31 '-O 1
BENTONITE 
SEAL: 36. 5' -31'
ESTIMATED
YIELD: 3-5 gpm

REFERENCE:Top of PVC

REMARKS:

LITHOLOGIC 
INTERVAL

0'-±7'

±7'-±17'

±17 '-45'

M

SAMPLE 
INTERVAL

cuttings

10'-12'

20 '-20 .75'

30 r -30.5'

40 '-41'

SPOON BLOWS

33,30,50,
lOO/b

90,100/3

120,50/1

86,105

RECOV­ 

ERY

18"

8"

6"

12"

CLASSIFICATION OF MATERIALS

Brown m/c sandy loam with, small amounts or
medium round qravel and concrete chips

Tan to brown loamy m/c sand with small amounts
of fine round aravel and occasional liaht
arav clay seams.

Tan to brown m/c sand with small amounts of
fine round gravel .

Damp tan m/c sand with small amounts of fine
to medium round gravel.

Damp tan m/c sand with small amounts of fine
to medium round travel and a liaht arav clav
layer (3") at bottom.

179



  058

WELL NO.
MW-1-55

SHEET.
2 2 
  OF:_

LITHOLOGIC 
INTERVAL

45'-55'

55'-56.5'

55

!

j

t

1

I
 j 
5

SAMPLE 
INTERVAL

45 '-47' '

50'-51.5'

55-56.5

SPOON BLOWS

75,95,75.10C

27,25,33

26,43,63

RECOV­ 
ERY 
riru
22"

18"

18"

CLASSIFICATION

Wet liqht qray to tan m/c sandv clay loam
with fine clav' loam 1 avers and frequent fine
black crossbeds.

Wet friable medium to dark brown m/f sandy
clav loam.

Dry very hard medium brown clay.

WELL COMPLETED

180
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'-.    _

>QM WELL DRILLING LOG

PROJECT: Aluminum Shapes Inc., Delair, N.J.

WELL LOCATION: In area of former percolation field

DRILLING CONTRACTOR: Eno1neerina DH11ina Co .

BORING SAMPLING t 
DIAMETER: 8" METHOD: 2% Split Sooon, 1401 b/36"

LOGGED BY: - Rob Sheneman

SCREEN SIZ*" 
AND MATERIAL 4" I.D. Factory Slotted PVC

CASING SIZE A11 _   ,. , . , - rt n,,o 
AND MATERIAL 4 ! - D - Schedule 40 PVC

PACK SIZC- No - ^ Silica Sand

GROUT TYPE: jype j Portland Cement and Bentonite

GROUTING  . .  . 
METHOD: Tremie Pipe

DEVELOPMENT c , .. , n TiMpr. 
METHOD: Submersible Pump UM&,

STATIC DAT=. 
.WATER DEPTH: 45.31' DAIC- 12-22-86

WELL NO: MW -2-55

SHEET 1 OF: 2

PROJECT NO.- QO-5007-04

DATE(S) 
DRILLED: 12-4-86

DRILLING 
METHOD:Mud /Water Rotarv
SAMPLE 
INTERVAL 10' and 5 1
TOTAL
DEPTH: 57'

2?^=NED 0 . 020-45 ' -40 ' 
INTERVALo.010-55'-45'

CASED 40 '-4-2' 
INTERVAL ^U L
PACKED rr, ^ 7 r,
INTERVAL " ''

GROUTED 
INTERVAL -3^ '-0'
BENTONITE 
SEAL 37.5--34 1
ESTIMATED 
YIELD: 8-10gpm

R=.-=3ENC£ TOD of pvc

REMARKS:

LITkOLOGIC 
INTERVAL

0'-±17'

±17 '-±49'

-

SAMPLE 
INTERVAL

cuttings

10'-12'

20'-20.5'

30-30.5

40-40.5

45-46.5

SPOON BLOWS

11,13,14,13

89, 60/2

118

125/5

42,83,65/3

RECOV­ 

ERY

IV

6"

4"

2"

14"

CLASSIFICATION OF MATERIALS

Medium brown m/c sandy loam with small
amounts of m/f round gravel

Medium brown silty clay loam with trace
amounts of fine round gravel.

White to tan loamy m/c sand.

Moist, tan loamy subangular m/c sand

Moist, tan loamv subanaular m/c sand with
small amounts of medium round aravel.

Moist, tan loamy subangular m/c sand with

small amounts of m/c round aravel .

ILL
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WELL MW-2-55 SHEET 2 OF: L

LITHOLOGIC 
INTERVAL

±49 '-57'

SAMPLE 
INTERVAL

50-51.5

55-57

SPOON BLOWS

37.62,60

25,27,48,50

RECOV­ 
ERY 
tin)
12"

20"

CLASSIFICATION

Drv, hard f liaht arav,siltv clav with 3"
dark qray moist sandy loam laver at ±51'.

Very hard, drv liaht qrav to tan clav.



Mo.

040

BCM WELL DRILLING LOG
WELL NO: MW-3-65

SHEET 1 OF:

PROJECT: Aluminum Shapes Inc., Delair, N.J. PROJECT NO,- QO-5007-04

WELL LOCATION: to fence -j n rear me tal storage area
DATECS) 
DRILLED: 12-3-86

DRILLING CONTRACTOR: Enaineerina Drillina Co.
DRILLING
METHOD:Mud/Water Rnt.arv

BORING 
DIAMETER:

SAMPLING , {SAMPLE
METHOD: 2% Split Spoon, 1401b/36" (INTERVAL: 10 1 and 5 1

LOGGED BY: . Rob Sheneman

11 I.D. Factory Slotted PVC (0.016")

TOTAL
DEPTH:

65'

SCREENED 
INTERVAL: 65'-45'

CASING SIZE ,,. T n r u j i /in nurAND MATERIAL: 4 I - D « Schedule 40 PVC
CASED 
INTERVAL:

45'-±2'

3RAVEL 
=ACK SIZE: No. 2 Silica Sand

PACKED
INTERVAL- 65'-42.5'

3ROUT TYPErjype I Portland Cement and Bentonite GROUTED 
INTERVAL: -27'-0'

3ROUT1NG , .  . 
METHOD: Treime Pipe

BENTONITE
SEAL: 42.5'-27'

-^crv^' OPM^NT-^  *  » *_^ \~J r iV* ^JM i f* .   «  * r\METHOD: Submersible Pump TIME: 2 hrs.
ESTIMATED
YIELD: 8-lOaom

STATIC
VATER DEPTH: 48.34' DATE: 12-22-86 REFERENCE: Top of PVC

REMARKS:

LITHOLOGIC 
INTERVAL

SAMPLE 
INTERVAL

SPOON BLOWS
RECOV­ 
ERY

CLASSIFICATION OF MATERIALS

cuttinas Concrete pad>

Stiff, dry, gray to brown m/f sandy loam with0.5-2.5 6,10,7,6 14"

trace amounts of fine round gravel, glass and
wood.

... Stiff, drv light gray m/f with
black crossbedding.

17,30,4b,40 Stiff, dry medium gray m/f sandy loam with
fine tan crossbeddino (15").I II 1C IUII ^lUJOUCUUIIIU \X.J / ._____________________

Loose, gray m/c sand with fine brown cross- bedding (3 TrjT           "~

30'-32' 15,3D,34,34 16" Slightly stiff aray m/c sand with some fin?
round gravel

Hard, drv, light orav rlav ffi'
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WELL NO..
MW-3-65

WELL. No,

040
SHEET I__ OF:

LITHOLOGIC 
INTERVAL

±33 '-±49'

±49 '-±52'

±52 '-65

65'

i

!
<
!

1
<

j

J
f

"                

SAMPLE 
INTERVAL

40-40.5'

O'-ST

55'-55.3'

60'-61'

65-67

SPOON BLOWS

125/6

55,83,80/1

125/4

52,100

35,56,40,
100/4

RECOV­ 
ERY 
tiru

6"

12"

3"

12"

20"

CLASSIFICATION

Slightly stiff, damp, tan m/c subangular
sand with trace amounts of m/c round gravel.

Stiff, dry light gray clay with fine orange
veins.

Wet, tan to white medium sand.

Wet, tan m/c sand with small amounts of
fine round gravel.

Dry, very hard, light arav clav.

WELL COMPLETED
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Vs/ i- Q4- 1

BCM WELL DRILLING LOG
WELL NO: MW-4-60

SHEET 1 OF:

BOJECT: Aluminum Shapes Inc., Delair, N.J. PROJECT .- OQ.5007-04

'ELL LOCATION: NE side of building 12K DATE(S) 
DRILLED: 12-1-86

BILLING CONTRACTOR: Enaineerina Drillina Co.
DRILLING
METHOD:Mud/Water Rot.arv

DRING
A METER:

SAMPLING
METHOD: 2h Split Spoon, 1401 b/36"

SAMPLE
INTERVAL- 10' and 5 1

3GGED BY: Rob sheneman TOTAL 
DEPTH: 60.75'

JD MATERIAL-4" *-D. Factory Slotted PVC (Q.Q16")
SCREENED 
INTERVAL: 60'-40'

\SING SIZE .  T n cuji Af\ n\irsJD MATERIAL: 4 ! - D - Schedule 40 PVC
CASED
INTERVAL- 40'-+2'

,CK SIZE: No - 2 Silica Sand PACKED 
INTERVAL 60'-38'

?OUT TYPErj-ype I Portland Cement and Bentonite GROUTED 
INTERVAL - 35' -0'

ROUTING T . n . 
rTHOD: Tremie Pipe

BENTONITE
SEAL 38'-35'

ryci
Submersible Pump TIME: 2 hrs. ESTIMATED 

YIELD: lOgpm
AT1C
vTER DEPTH: 50. 63 DATE: 12-22-86 REFERENCE: Top of PVC

MARKS: Hnu readings not above background.

THOLOGIC 
NTERVAL

SAMPLE 
INTERVAL

SPOON BLOWS
RECOV­ 
ERY CLASSIFICATION OF MATERIALS

-4" cuttings Concrete paving.

5'-±30' 0.5'-2.5 13,15,10.9 3" Dry, light brown to orange -loamy medi-um sand 
with small amounts of m/c round gravel.

lO'-ll.S 24,50,75 8" Dry, light brown to orange coarse subangular
sand.

20'-20.75 36,100/3 6" Damp, lioht brown to orange coarse subanoular 
sand witri small amounts of m/c round gravel.

-±42' 30'-31.7b Dry, light gray loamy m/f sand (5")
Dry, tan to white m/f sand with trace amounts
of m/f round gravel (b")

35'-36' 45,145 6" Damp, tan to white loamy m/f sand with small 
amounts of fine round gravel.
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WELL NO..
MW-4-60

. Q4-1
2 2 

SHEET   OF:_

LITHOLOGIC 
INTERVAL

+d?'_-»-SP 1

±59'-60.75'

60'

SAMPLE 
INTERVAL

40 '-42'

5'-«.75'

0'-50.5'

56-59

60-60.75

SPOON BLOWS

32,46,56,47

70.100/3

130

cuttinas

70,100/3

RECOV­ 
ERY 
fin)
16"

6"

6"

6"

CLASSIFICATION

Damp, liaht aray m/f sandy loam with trace
amounts of fine round gravel.

Wet, tan m/c subanaular sand with some m/f
round gravel .

Wet, tan m/c subangular sand with smal amounts
of m/f round aravel.

Liaht qrav m/c sand.

Dry, light gray clay.

WELL COMPLETED
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Weu. " 042

30JECT NO. 4068.1 
4TE

LIPPINCOTT ENGINEERING ASSOCIATES
50! BURLNGTON AVENUE DELANCO , N.J. 08075

8/15/85

ROJECT__MONITORING WELLS

SHEET 1 QF_ 4 
SURFACE ELEV

CLIENT RMP

OCATION PENNSAUKEN, NJ LOG OF BORING NO. MW-I

'£.

a.  i

-

LO

5

o.

5

1

SAMPLE 
NUMBER

S-l

S-2

S-3

S-4

S-4

S-6

S-7

S-8

S-9

UJ
a 
i-

A

A

A

A

A

A

A

A

A

SAMPLE 
DEPTH

O/
2

4/
6

9/
11

IV
16

19/
21

2V
26

29/
31

3V
36

39/
41

NUMBER OF 

BLOWS 
PER 6"

8-9-9-11

7-20-21

12-18-26

18-19-13

19-43-36

57-61-75

75/4"

54-67

69-50/3"

  , ,. JJT:mk Pft^t r/ Uo <3/-25«T^^

CLASSIFICATION OF MATERIALS
BASED ON SAMPLES RECOVERED PLUS OBSERVATION l' " 

OF MATERIAL RETURNED BETWEEN SAMPL£S

2" ASPHALT - 3" QUARRY BLEND 
Light brown fine-medium SAND.

Orange-brown fine-medium SAND with iron
deposits. 

Light brown-orange brown fine-coarse SAND

Orange-light brown-off white fine-medium 
SAND, trace silt.

Light brown-white fine-medium SAND densely
packed 

White fine SAND, very densely packed.

Same. 

Same. 

White fine-medium SAND.

MOISTURE CONTENT

GROUND WATER DATA R-106 Rev.2/7
DEPTH
 _0"

i'-0"

HOUR

EOB

9 am

DATE

8/15/85

8/16/85

A. STANDARD PENETRATION TEST (ASTM - D 1586)

B. STANDARD THIN-WALLED 3" TUBE (ASTM-D 1587)

C. COKE DRILLING
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DJECT NO.___ 
~£ 8/15/85

H068.1

_ Mo. 

L1PP1NCOTT ENGINEERING ASSOCIATES
501 BURLWGTON AVENUE DELANCO , N.J. 08075

__ SHEET 2 OF
SURFACE ELEV"

3JECT MONITORING VELLS CLIENT RMP

CATION PENNSAUKEN, NJ LOG OF BORING NO. MW-I
JJT:mk

UJ(T
wJ tl

CL

iOZ

*
UJa.

UJ

s!J
Za.

NUMBER OF 

BLOWS 

PER 6"

CLASSIFICATION OF MATERIALS
BASED ON SAMPLES RECOVERED PLUS OBSERVATION 

OF MATERIAL RETURNED BETWEEN SAMPLES
MOISTURE CONTENT

S-10 39-67 White fine-coarse SAND.

S-ll 6-7-16-10 Grey SANDY CLAY, lenses of peat

EOB 51'-0"

GROUND WATER DATA R-lGo Rev.2/

DEPTH HOUR DATE
A. STANDARD PENETRATION TEST (ASTM-D 1586)

B. STANDARD THIN-WALLED 3" TUBE (ASTM-D 1587)

C. CORE DRILLING
188
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ROJECT NO. 
VTE

' 043

L1PP1NCOTT ENGINEERING ASSOCIATES
501 BURLNGTON AVENUE DELANCO , N.J. 08075 

4068.1 SHEET 3 OF 4
8/21/85 SURFACE ELEY

30JECT MONITORING WELLS CLIENT RMP

DCATiON PENNSAUKEN, NJ LOG OF BORING NO.
WStmk  £>,

E

)

>

.0-

5'

0

5

0

3

D

SAMPLE 
NUMBER

S-l

S-2

S-3

S~4

S-5

S-6

S-7

S-8

S-9

S-10

S-ll

S-12

S-13

*
Ufa.
t-

A

A

A

A

A

A

A

A

A

A

A

A

A

SAMPLE 
DEPTH

o/
2

2/
1|

4/
6

6/
8

8/
10

10/
12

12/
14

IV
16

18/
20

23/
25

28/
30

33/
35

38/
39 '3"

NUMBER OF 
BLOWS 
PER 6"

3-3-2-3

3-1-2-2

5-5-6-11

7-11-13-16

8-19-24-32

9-24-42-
50/5"

32-46-50/4"

!4-2R-?6

23-33-50/4"

16-15-16-14

29-33-54

26-32-52

28-62-58/3"

CLASSIFICATION OF MATERIALS
BASED ON SAMPLES RECOVERED PLUS OBSERVAYlON 

OF MATERIAL RETURNED BETWEEN SAMPLES

Dark brown fine SAND, trace silt. 

Same. 

Same. 

Light brown fine SAND, trace silt.

Light brown-white mottled fine SAND, trace 
silt. 
Same.

Same. 

Brown-white layered fine-medium SAND, trace
silt. 

Dark brown fine-medium SAND, trace silt.

Light white fine SAND, trace silt. 
Light brown fine-coarse SAND, trace fine 
gravel, trace silt.

Light brown fine-medium SAND, trace silt.

Light grey fine-coarse SAND, trace fine 
gravel, trace silt.

Same .

MOISTURE CONTENT

GROUND WATER DATA

HOUR DATE

8/21/85

EOB 39'-3"
A. STANDARD PENETRATION TEST (ASTM-D 1586) 

B. STANDARD THIN-WALLED 3*' TUBE (ASTM-D 1587) 

C. CORE DRILLING

R-106 Rev.2/7



Wen. N!O.

LIPP1NCOTT ENGINEERING ASSOCIATES
501 BURLNGTON AVENUE DELANCO , N.J. 08075

ROJECT NO. 4068.1 
ATE 8/22/85

ROJECT MONITORING WELLS CLIENT

SHEET n OF 
SURFACE ELEV"

RMP

OCATION PENNSAUKEN, NJ LOG OF BORING NO.

DEPTH

D

5 '

10-

iy

20

25

  'UJ
ft. ^j
<0<nz
S-l

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

wo:mK Hj?gin,+ /Oo-  3/-?35T7/
* 
ur
DL>- 1-

A

A

A

A

A

A

A

A

A

A

SAMPLE 
DEPTH

O/
2

2/
4

4/
6

6/
8

8/
10

10/
12

12/
14

14/
16

IB/
20

23/
25

NUMBER OF

BLOWS 
PER 6"

1-3-9-8

5-11-8-4

1-2-8-15

11-27-35-44

8-25-37-24

18-33-36-41

11-12-23-23

18-26-32-32

5-6-8-8

4-12-15-21

CLASSIFICATION OF MATERIALS
BASED ON SAMPLES RECOVERED PLUS OBSERVATION 

OF MATERIAL RETURNED BETWEEN SAMPLES
6" TOPSOIL - GRASS 
Layers brown fine SAND, trace silt and 
asphalt. 
Same. 
Brown fine SAND, trace silt.

Same. 

Same.

Same. 

Light brown fine SAND,, trace silt. 

Same.

Same. 

Samp .
Grey CLAY.

EOB 25 '-O n

MOISTURE CONTENT

GROUND WATER DATA R-106 Rev.2/

DEPTH

NONE ENG
HOUR

OUNTERED

DATE

8/22/85

A. STANDARD PENETRATION TEST (ASTM-D 1586)

B. STANDARD THIN-WALLED 3" TUBE (ASTM-D 1587)

C. CORE DRILLING
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VS/6LL. Mo.

Olo 335

10«-33' 
33 «-6l«

12Q«-130' 
130* -157 f

161' -213 «
2i3'-2:i5'
2l5«-222» 
222«-232«
232 « -583 «

top at soil and sandy clay
coarse jelloir sand and gravel
sandy -white clay and gravel
sandy -white clay and gravel
coarse brorrn sand streaks white clay
soft white and blue clay
coarse sand and gravel streaks -white clay
sandy -white clay
coarse brown sand and gravel straaks of ' bite clay
tough clay
coarse sand and gravel
tough clay
coarse brown sand gravel and boulders *

«««. .«,_-__ '  --"'" " r *

RECEIVED

torn*
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Wen. Mo. - 070345

LOG OF 7SLL

Each
Stratum

12

7

38

10

22

23

12

5

22
3U
3

7

7

3

33

52

2

Depth of
Strata

12

19

57

67

G9

112

12U

129

151 
185
138

195

202

205

230

290

292

Fornation Found
Each' Stratun

Top Soil Yellow Sand

Gray Sandy Clay

Gray Sand St. Clay

Bhita Clay

Gray Sand & Clay Streaks

Gray Sand St. Blue Clay

Coarse Gray Sand

Erotsn Clay

Gray Sand Streaks Clay 
Coarse Gray Sand
Clay

Coarse Sand

Clay

Sand

Tough Clay

Coarse Gray Sand & Gravsl

Clay

197 I



0 7 Too soil and sandy lume
7 27 Uuarse irray sand'
27 a 3 iar.d C:T* stress of brown clay
ii^ 7- > Soft sanr^y claj''streaks of sand
70 -^ i '-la^r with stream of sand
96 lift ; 'ray saic1 some streaks of clay
118 lh; ^ray sand
lUo 163 ' ; ray sand, streak of clay
163 135 Bi*own sand a little clay mixed
18? 208 brown sand
20o 2lS Brown sand
218 2?r} Ulay
228 2^2 Coarse can.-' with soft streaks
2^2 273 Coarse sand fine -'ravel
273 273 Clay

.TA? 12, 1959

O
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070350

slo. 

070359

m

200



W6LL. Klo.
0703(oO

0 - 8 ! Top Soil & Loam
8-15 Yellow Clay

15 - 22 Sand & Gravel
22 - 27 Yellow Clay
27 - 50 Sand
50 - 42 Sand & Gravel
42 - 47 Gravel
47 - 55 Sand & Stones
55 - 70 White Sand
70 - 8-1 Yellow Sand
81 - 86 Sandy Clay
86 - 87 Sand
87 - 89 Clay
89 - 101 White Clay

101 - 104 White Sand
104 - 105 Yellow Sand
105 - 106 White Clay
106 - 120 Sand & Clay
120 - 126 Yellow Sand
126 - 131 Sand & Gravel
151 ~ 137 Gravel
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Wen. Mo.-
0103bS

Camden Co. 
31. 2.4. 3.1 
Sample #163 
1-7-52

PENNA. R.R. WELL ON RIVER ROAD, CAMDEN, N. J. , DRILLED BY LAYNE-NEW YORK CO.

0» - 10 !

10 l - 20 »

20 f - 40

40* - 50 f

50 1 - 75

75 f - 80 !

Sand, very pale grayish orange) Rock chart - between 10YR 8/2 and 
10YR 7/4.
Grain size ranges from ,062 mm. to 1.0* mm. with finer fraction 
predominate - medium sorted. All minerals are rounded to sub- 
rounded with clear colorless quartz predominant. Feldspar, 
black mineral - iron type, garnet (?), and glauconite noted, 
Limonitic stained grains are very common.

Sand, very pale grayish orange. Rock chart - between 10YR 8/2 and 
10YR 7/4.
Grain size ranges from ,062 mm. to 2,0 mm. with coarser fraction 
dominant - medium well sorted, Clasts are subangular to sub- 
rounded with much limonitic staining   dirty sand. Quartz 
grains dominate with feldspar, altered Biotiie (^reen), and 
black mineral (non-magnetic). Sample shows medium sorting,

Sand, dark yellowish grayish orange - between 10 YR 7/4 
10YR 6/6 on rock chart.
Grain size ranges from 1/4 mm. to 2 mm. with coarse grains 
dominant. The clasts are subangular to subrounded and much 
less dirty than previous samples. Quartz grains are predominant 
with feldspar, mice altered to chlorite. garnet, black mineral- 
rounded, and small amount of magntite(?5. Sample shows medium 
sorting,

Sand, dark yellowish grayish orange - between 10YR 7/4 and 10 YR 6/6 
on rock chart,
Grain size ranges from ,125 *nm. to 10 mm. - poorly sorted and 
limonitic stained like previous sample. Quartz grains are 
dominant with nruscovite, feldspar and black mineral - quartzite(?). 
Clasts are angular to subangular.

Sand, white and gravel, clean with white clay-poorly sorted. 
Grain size of clasts ranges from clay size to 20 mm, - granule 
size dominating in sample. Grains are angular to subangular 
and clean. Quartz (some vein) grains predominate with 
muscovite, black quartzite, black iron mineral, feldspar, and 
altered hornblende. Clay - white with scattered sand grains, 
Some of the quarts grains showing etching.

Clay, white and sand and gravel - very pale orange - 10YR 8/2 
on rock chart,
Clay is white, gritly, and contains angular to subangular 
quartz up to 3 nnn, - would be impervious to water percolation, 
Gravel and sand - grain size ranges from 1/4 ram, to 10 mm. - 
poorly sorted, pretty clean, Clasts are angular to subangular. 
Quartz grains dominate with feldspar, muscovite, black mineral - 
allanite(?), and gray quart zites,

(continued)
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£H)

'0703^5
Camden Co.
31.2.4.3-1 
Sample 4*163 
1-7-52

PENNA. R.R. iELL ON RIVER ROAD, CA1-DEN, N. J., DRILLED 3Y LAYNE-NEW YORK CO.

80' - 100* Clay, white and sand and gravel - very pale orange 10YR 8/2 on 
rock chart.
Clay, white - gritly and quartz grained up to 1 mm. scattered 
in matrix - subangular. Sand and gravel - poorly sorted. 
Grain size ranges from clay size to 10 mm. - pretty c?ean. 
Clasts are angular to subangular vdth quartz dominant - Muscovite, 
feldspar, and black mineral-iron type.

100 1 - 125' Sand and gravel - very clean. Clasts are angular to subangular 
vdth quartz (dominant), muscovite, cuartzite, black mineral, 
small grains, some white clay, feldspar, and black mica schist. 
Grain size ranges from 1/4 mm. to 15 mm. - large proportion 
coarser than 2 mm. - poorly sorted.

Sand and gravel - very pale orange 10YR 8/2 - rock chart. 
Grain size ranges from 1/4 mm. to 10 mm. vdth coarse and fine 
fractions about equal - poorly sorted. Clasts are angular to 
subangular vdth abundant quartz and muscovite. Biotite, 
quartzites, and black mineral - iron type noted.

140 f - 150' Sand, very light to medium gray (N-8 - N-5) rock chart.
Grain size ranges from .25 mm. to 9 mm. with 1/2 mm. to 2 mm. 
fraction predominant - more uniform than previous samples. 
Represents in all respects weathered Pre-E. Clasts are 
angular to subangular with all sizes of mica flakes. Minerals 
recognized are quartz (clear opaque), biotite, muscovite, 

talc(^), feldspar and garnet(?).

(Log prepared from samples, by George S. Hilton, U. S. Geological Survey.)

125' - 140'
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WELL 1^0. 

070570

LOG

0»-5 Black soil

5-20 Boulders and sand

2Q-!j.5 £&ndj Boulders and gravel.

Il5*75 Ccarso sand and cane boulders-

75-83 "Clay and sand.

£Q-1CO Caarso sand and 

100-102 Cl&y. 

102-135 Gears© sand and 

135- Hook
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Nlo.

070373 -

0»7f Yellow sand, gravel and clay.

7-20* Clay and Boulder*.

20*26* Y«!larr aand and gravel*

26*31* <!l*y

31-38* Yellow aand and gravel.

384*8' day.

i*&-56* Sand and gravel*

56-80* Sfcreaka of hard and soffe olay.

80-109* Bh.Vte sand and gravel.

109*135* Packed sand, gravel and boulders,

135-11*8' Clay and mica.

070374

0-7* Sandy clay*

7-9» Sand and boulders*

9-26* Sand, gravel and boulders.

26-28* Clay and boulders*

28-55 f Sand an(i 6rav®^»

Clay*

Sattdy clay* 

66-80f Hard olay. 

80-99 1 Svvnd aiid gravel. 

99-103* cia^. 

103-113* Sand and gravel.

Sand, gravel and boulders.
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WELL. Mo. 070377

30 . (Driller's log) Ct & CA\av\d Up

to depth lithology

79

32-

9 7 S" j

C y

to depth lithology

I

31. -Notes-

WELL Nlo. 0703%

30 . (Driller's log)

to depth lithology

' SJ.

72- f

f O5' 5 A', c

/3 ty

to depth lithology
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31. -Notes-



Mo. - 010380

Cement

Sand § fill

Clay (yellow)

Stones

Sandish Clay (white)

Sand § gravel

Rocks

Sand

Rocks

Sand

Very hard packed cemented sands

Very thin layers of clay

Sand § gravel

Clay

Sand

Rocks

Weather Zone

Rock

0

3

23

35

37

43

59

61

63

65

67

73

82

97

100

118

120

XXX 
123 1

- 3'

- 23'

- 35'

- 37'

- 43

- 59'

- 61'

- 63'

- 65'

- 67'

- 73'

- 82'

- 97'

- 100'

- -118'

- 120'

- 123'

- 127'

o o  "^ p"\
° 2
3c o

I    
-o

rr

P-
-c

n«
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I

070385

Well Log.

0
16 1 -
29* -
39 1 -
61* -
64& -
73* «
77 f -
86' -
98' -

16  
29 1
39 t
61 '
64 «
73 '
77 t
86 «
98  
no 1

Sand
Sand end Gravel 
Send and Clay 
White Clay 
Sand and Gravel 
White Clay 
Sand end Gravel 
Yellow Clay 
fied Clay 
Sand and Gravel

islo. 070387

30. (Driller's log) ^ , O, C 'r v> j : .r r

to depth lithology

Jl
It

to depth lithology

31. -Notes-
-  '/ /

.
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Nlo. 010526

L06 OF W£LL

>'- I' S/toD. 6AAV£L a,/ £L/Vf 
/-2qf CLAY u/GRAVEL AND BOULDERS 
Wf-3V' CLPX&I SOME 5AA/D A^fO GRAVEL STRKS.

-tf-Stf S/JMOi^/CIAVAWD 6/?AV5L ST/?/CS.
56-AV1 S/JND AWO " """ "

?* 97' WEDWAfl TO COARSE £Afv/D SO/V35 
9?-//-$ 7 C£AY. S/yi/lZ-L SrflKS. ^/? SAWO 

//<f-/S7J SANDt,/S0ME £LAV &TRKS. 
Rfi-PB 1 £LAY, S^A/D, &// &RA\IGL 
prs^S 1 SAAID /JfJD fifiAVEL

SAND 6/?AVEL BOULDERS, SW/l£ W^;T^ d^flV S7"/?.«.

WELL. Mo. 
070535

LOG OF V;£LLt

0-11
11 - 16 ft. Coarse ssnc i shale
I 6c ~ -2 i 1 ' )' h ^ te J y^tlow S^ndy Clay with ?ea Gravel & hocks
7.2 ~ ^^ -"C» -Tiite Clay
30 - 55 ft. Coarse white sand «£; sorae white CT ay
35 - 60 fx. Coarse \vhixs sand
60 - 63 ft. bellow u v;hite ciav
63 - 77 ft. .-ec Clav
77 - 63 ft. Yellow clay
83 -117 ft. Coarse white sand & stones - some rc
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Weu. Mo. -

LAYNE-NEW YORK CO., INC.
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
Well No. ..j._.l......-..........Job No. ...........2040-03. ... ..._ Test NQ _
Log of Well for (Owner) ..._P.i.t:y....of Caipdeii - JD^la^

Address _ ....... _ .. _ ....... _ ....... __ .......... _ ............................. _ ........ _ ..... _ .... __ ... __ .... ___ ... __________ .... __ . _____
Representative, if any ..................................................................................................... .......^^
Well Located at ..W.Q.r.r.i..$_S.t..a^ State of ......New.jJersey_.._..._
Furnish sketch of location...................................Date Drilling- started.....?..7..?.~.7.?..............JDate Test Hole Completed................................
Total depth to bottom of WelL....1.3.2..'............Diameter Test Hole....! 1-7/8 . Elevation at Ground Level, if available  ......................
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level.. ....................
Water stands when not pumping .................................................... ..feet...... ................................. .....inches from the surface of the ground
All Measurements taken from .........££O.uri.d...L__e_y.e^

THICKNESS 
OF STRATUM

0'-2'

2'-6'

6'-35'

35'-41'

41'-51'

51'-61'

61'-71'

71'-81'

81'-92 ?

92 '-102'

L02'-122'

L12'-122'

L22'-132'

.32'-142'

.42'-150'

DEPTH 
TO BOTTOM 
OF STKATA

Fine S

Sand a

Sand a

Heavy

Sandy

VThite

Fine t

Fine t

Mediun

Fine t

Keavv

Heavy

Heavy

Sand c

White

SO'-IBS 1! Decomt

Lengrth 
of Core 
Taken

and

nd qra

nd hea

qravel

white

clay,

o medi

o medi

sand

o coar

qravel

qravel

qravel

nd qra

and ye

osed r

FOK>LATION FOUND 
EACH STRATUM

i/el

w qravel streaks of

sandy white clay

rlay with streaks of

streaks of sand and i

am sand

am sand, with soft w!

and gravel and white

se sand and gravel s-

and clay (mud loss

(mud loss)

(mud loss)

vel some white clay

How clay

ock

THICKNXSS 
OF STRATUM

brown clav

gravel

.edium gra\

.ite clay

clay (mud

.reaks of v,-,

mud loss < 

DEPTH 
TO BOTTOM 
OF STRATA

and blac}

el

loss 4")

hite clay

")

Length 
of Core 
Taken

: mudd^

(mud ~

FORMATION FOUND 
EACH STRATUM

sand

oss 2-3")

Remarks and opinion of Test

CHECK TYPE OF 
BIG USED

Reverse

Cable Tool
\Vflsh_____

213 J. Drebes



- 07053k

LAYNE-NEW YORK CO., INC
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
Well No. ......Tejsjt...Well..J3...._......job No. .......J?040-03......................Test No. ..........................
Log of Well for (Owner) ....

Address ............
Representative, if any ........
Well Located at ....JMkQrrj.s...W.elL..F.ield...............................in.........Csmdj£a...............county, state of .........J$etf...J
Furnish sketch of location...................................Date Drilling started.....4-lQ-.7.9............Date Test Hole Completed....4-1.7.-79...........
Total depth to bottom of Well..lL6.!....6.V......Diameter Test Hole...H.r..7/.8..... Elevation at Ground Level, if available................. ..-
Elevation at Ground Level, If available .......................Distance from where measurements were taken to ground level................. ..
Water stands when not pumping .............2.6.l...................................feet...................7.!l....................inches from the surface of the ground
All Measurements taken from ........................................................................................................................................................................  

THICKNESS 
OF STRATUM

0-1'

1'- 14'

14'- 21'

21'- 31'

31'- 41'

41'- 51'

51'- 62'

62'- 72'

72'- 82'

82'- 92'

92'- 97'

97'- 10:

102'- 101

107'- li:

112'- li:

117'- 122

122 '- 121

128'- 13S

DEPTH 
TO BOTTOM 
OF STRATA

t

i

i

i

i

i

i

Lencth 
of Core 
Taken

FORMATION FOUND 
EACH STRATUM

-f-isfc sand

Brown and black sil

Coarse g*arci -and CM

THICKNESS 
OF STRATUM

:y clay wit

Cay
I]

Brown clav and coarse qravel c

f4 U3. to  wedtartT 's^riQ

Fin«"to medium oran<

Fine ^to- ^medium whit

-F-i-ne tOv^nedi'tmt "wtillir

Fine t6 "medium whit

Fine io- mediuiti :whit

Fine- to mediiun- sand

Fine to "medium sand

>Medium~to- coarse *sai

DEPTH . 
TO UOTTOM 
OF STRATA

h streaks

nd coal

i 
'and gravel hard pac

e sand white and ye!

 Sand" and

' 'sand- and

i'xsand and

i .sand and

land white

and soft v

qravel wi

gravel wh

gravel wi-

gravel wh:

clay soft

rhite clay

icf^and gravel mud lo:

Medium. _to- coarse -sand and gra^

Pine to coarse sand

Coarse gravel and.wl

Medium to coarse^sa:

Yellow clay decompo

hel mud lo!

and gravel soft whi

kite clay n

d^«and gra\

ed mica sc

lud loss 3'

el some c!

hist

Len gth 
of Core 
Taken

Of COe

FORMATION FOUND 
EACH STRATUM

rse gravel

i

:ed, wnite and yellow clay

.low clay mud loss 6"

:h stre

.te clc

:h whit

.te clc

aks of white clav

y mixed mud loss 8"

e clay mud loss 3"

y mud loss 3"

mud l<Jss 2"

;s 3"

;s 3"

:e da}

1

.ay muc

mud loss 2"

loss 2"

Remarks and opinion of Test

/ "Reverse 214



070537

LAYNE-NEW YORK CO., INC.
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
Well No. ...................................................Job No. ......2..94.P.::.0..L...........................Test No. .......!................
Log of Well for (Owner) ....... City...of..Carnden. .... ..  ..  ................................................_......  ...

Address ................5.i5He.?!^P~^^
Representative, if any ...................................................................................................................................................................................................
Well Located at .......M.9.rrjL.s..^^^ State of ...New Jersey ........
Furnish sketch of location...................................Date Drilling: started..................................Date Test Hole Completed.................................
Total depth to bottom of WelL.L?..l.'.....4"......Diameter Test Hole...±.5:?.............. Elevation at Ground Level, if available.........................
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level......................
Water stands when not pumping ..........?..?..-..§.V................................feet............................................inches from the surface of the ground
All Measurements taken from ...._......?.9JE?...9.£.J?/.l^

rmcKNTsss
F STRATUM

) - 13'

L3 1 - 31'

51' - 46'

16' - 61'

>!' - 71'

'!' - 91'

)!' - 106

.oe'-m 1

.ll'-121'

.21'-130'

.30'-132'

.32'-146'

DEPTH 
TO BOTTOM 
OF STRATA

i

(Mud Loss

ii ii

(Mud Loss

I-entrth 
of Core 
Taken

6")

ii

5")

FORMATION FOUND 
EACH STRATUM

THICKXESS 
OF STRATUM

Firre -send &r©-wi a ad IjblacJc  clay

Hard pan mixed with

Sand -and. orayg] cla}

Fine, ia jnedium sand

Fine to -» dJua whif^

Fine- to course- SHnd

rirre ±d coarse~ saiid

Coarse gravel and c'.

.Coarse grave 1 and c!

Goarse gravel and c!

Yellow clay

Decomposed mica sch:

Iclay.

; mixed

mixed with

sand (mud

and gravel

and gravel

ay.

ay

Jay (tough

1st.

DEPTH 
TO BOTTOM 
OF STRATA

clay.

loss 6")

with str«

and white

drilling)

I.cnpth 
of Core 
Taken

.aks of

; clay.

FOUMATION FOUND 
EACH STRATUM

 

white clay. Mud los

R.e marks and opinion of Test
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Mo- Q7053&

LAYNE-NEW YORK CO., INC.
1250 WEST ELIZABETH AVE, LINDEN, N. J.

LOG OF WELL
Well No. .........T.ej5.t-W£ll-i5.............Job No. .........2Q.4.Q-Q.3........ ............Test No. .-__ ....__.....__.___.
Log of Well for (Owner) ...........Cit.y....Q±...Gamden....................._

Address ...................Dalair....................................
Representative, if any ... ...................... ..-... . ...... ... ............................   .... .. ....... . ^
Well Located at «J&9.ErJts...isrell..JEi^^^ State of ..New..Je.rse.y....................
Furnish sketch of location...................................Date Drilling started......3.rj?-..7.9...__...._...j>ate Test Hole Completed..... 3.T.S.-7..9.... ..
Total depth to bottom of WelL.......1.2.5.'........Diameter Test Hole....li 7./.S.....Elevation at Ground Level, if available..... .................
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level.... ...............
Water stands when not pumping ......................................................feet............................................inches from the surface of the ground
All Measurements taken from ....  ..................................................................... . ................  ......................................................................._.

THICKNESS 
OF STRATUM

0-4'

4-15'

15-32'

32-40'

40-51'

51-61'

61-71'

71-81'

81-91'

91-101'

101-112'

112-117'

117-119'

119-132'

DEPTH 
TO BOTTOM 
OP STRATA

Lcnpth 
of Core 
Taken

Pine

Sand

OTang

Sand

Sand

Multi

Clay

Soft

Fine

Fine

Mediu

Media;

Yellc

Gray

FORMATION" FOUND 
EACH STRATUM

sand

and pravel with brow

s sand and gravel b

with white and yello

and gravel r streaks

colored clay

withorange sand stre!

white clay and strea

to medium sand, grav

:to coard sand grave

ra. to coarse sand gr

m to coarse sand, gr

w clay

decomposed mica schi

THICKNESS 
OF STRATUM

i clav

DEPTH 
TO BOTTOM 
OF STRATA

Mjefh drilljing

' clay

>f clay

.ks

:s of sand

>1 with sol

with soft

ivel with s

ivel with <

it

gravel

:t white c

; white cl

soft white

:lay inud 1

Length 
of Core 
Taken

Lay mu<

iy mid

FORMATION FOUND 
EACH STRATUM

I loss

loss

clay ^treaks mud loss

)SS

Remarks and opinion of Test
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Weu_ 070545

LAYNE-NEW YORK CO., INC. fa9S i of 2
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
Well No. ...................l.L...........................Job No. ..........215.Q-.Q3..........................Test No. ....... ._.............. ............._...-.....

Log: of Well for (Owner) .....
Address .........

Representative, if any ............................................... ................................................................«^
Well Located at _.J$9££i.s_.We^ state of . New Jersey ̂ ^^

Furnish sketch of location...... ........................... ..Date Drilling- started......$./.i.i/..?.9...........Date Test Hole Completed...... ....... ..... ........._..
Total depth to bottom of WelL.......J..4.9.!........ Diameter Test Hole.......i.7....... ...... Elevation at Ground Level, if available..................... 
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level.....................
Water stands when not pumping ............................................. .........feet.......................... .............. ...inches from the surface of the ground
All Measurements taken from ..............................................................................................................................................................................  

THICKNKSS 
)F STRATUM

0-5'

5-10 1

10-15'

15-21'

21-26'

26-31'

31-41'

41-52'

52-62'

62-72'

72-78'

78-82 '6"

82-90'

90-92 '6"

92-95'

95-96'

96-99'

99-100 '6

DEPTH 
TO BOTTOM 
OF STRATA

 

Length 
of Core 
Taken

FORMATION FOUND 
EACH STRATUM

Black sandy clay

Fine to medium sand

THICKNESS 
OF STRATUM

f streaks <
|! 

Fine to medium white sand and

Fine to medium whit

Large gravel and bo

Sand and gravel lar

Sand and gravel wit

White clay with fin,

Fine to coarse whit]

i 
e sand and
i 

alders

tje rocks

i shite am

s to mediu]

^ sand

|l
Fine to medium whitie sand

White and yellow cl

Soft sandy clay

Fine packed sand tr

Fine to medium pack

Fine to medium sand

Fine to medium sane

Clay:

ay with co-

aces of cl

2d sand

DEPTH 
TO BOTTOM 
OF STRATA

>f soft cl

gravel, s

gravel

1 yellow s

n white sa

arse sand

ay

Lengrth 
of Core 
Taken

ay , soi

ireaks

and

nd

FORMATION FOUND 
EACH STRATUM

ie fine gravel

of soft brown clay

Remarks and opinion of Test

CHECK TYPE OF 
HID USED

  C»w»
219 Drebes, Burke

Driller



Wa.u 010545

LAYNE-NEW YORK CO., INC. Page 2 of 2
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOS OF WELL
Well No. ....................l!..........._...............Job No. ...............2.15.0.- Q3..................... Test No. ....................................................
Log of Well for (Owner) ..........Xamd.eJX.............................^^

Address .................... _ . _ ...................................... _ .................................................. _ .... ___ . _ .. _______ ............ __ .... _ ..
Representative, If any .........................................................................._...-................m
Well Located at ......Mp.rrMi..s....We.ll_^ State of ..Ne.w._Je.rsey....._..............
Furnish sketch of location...................................Date Drilling started.................................JDate Test Hole Completed.................................
Total depth to bottom of WelL.........................Diameter Test Hole........................ Elevation at Ground Level, if available.................. .......
Elevation at Ground Level, If available .......................Distance from where measurements were taken to ground level......................
Water stands when not pumping ..._..................».............................feet..................................._.......inches from the surface of the ground
All Measurements taken from .......................................................................... ....................................... ...............................................................

THICKNESS 
OF STRATUM

100'6"-1(

108'6"-1(

109'6"-1]

119-126'*

126'6"-l:

129'

132 '6"

142 '6"

145 '6"

147'

148 '6"

152 '6"

DEPTH 
TO BOTTOM 
OF STRATA

18 '6"

19 '6"

9'

  ««

8 1

Length 
of Core 
Taken

FORMATION FOUND 
EACH STRATUM

Fine to coarse sand

Sand and qravel tra

I
Fine to coarse sand

Sand, aravel and bo

Sand, qravel and bo

Streaks of white cL

Sand , crravel and bi

Sand and qravel , bo]

Sand and qravel . bo

Fin** sand

Sand with larqe bou

White and yellow cl

THICKNESS 
OF STRATUM

ies of cla^

DEPTH 
TO BOTTOM 
OF STRATA

i I 

: with qravel

ilders

ildersii
LV

>ulders

ilders mix<

ilders mix(

Lders

Iv

I

;d with so:

>d with so:

Length 
of Core 
Taken

ne whi"

ne whdJ

FORMATION FOUND 
EACH STRATUM

.e clay

.e clav

Remarks and opinion of Test

CHECK TYPE OF 
RIG USED

Reverse 
EoUry 
Cable Tool

220
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. 070587

13

LAYNE-NEW YORK CO., INC.
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
..Job No. ...............?.1Q§.:.9.3....................Test

Page 1 of 3
Well No. ..................^................................Job No. ...............h.7..V.°~.V..'?..................... Test No. ...,..........................................._...
Log of Well for (Owner) ..._....QLty~.9.L.£3]5.f?^

Address .................Pelair
Representative, if any ...............................................................................................................................................................................................
weii Located at .....Morr.is...Well..f .ie.l.d...............................in............Camd.en............county, state of .......Ne.w...J.ers.ey..............
Furnish sketch of location...................................Date Drilling started........6/.6/.8Q...........Date Test Hole Completed.....6/..1.4./.8.0.........
Total depth to bottom of WelL..........A.3.5........Diameter Test Hole.......l..7."......._..Elevation at Ground Level, if available........................
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level....................
Water stands when not pumping ...................y..v...............................feet.......................7....................inches from the surface of the grounc
AH Measurements taken from ... .................._.... .......................... ............ 

THICKNESS 
OF STRATUM

0

DEPTH 
TO BOTTOM 
OF STRATA

11'

13'

19'

31'

32'

34'

39'

41'

48'

51' 6"

55'

! 62'

64'

65'

66'

68'

70'

72' 6"

Length 
of Core 
Taken

FORMATION FOUND . THICKNESS TC^HM^  
EACH STRATUM i OF STRATUM '. J,F gxKATA

1!
Fine sand, qrev silty clay and qravel .

Med. qravel , river muck.

Coarse gravel mixed

Boulders, brown da

White clay.

Coarse sand and gra\

Boulder's, gravpl , wl

Yellow clay.

i 
iwith clay

>P!.

itp anr| ye

!
Sand with some Qravel streaks.

l! 
i:

White clav.

White sandy clav.  

1 1 QW r 1 ay

Fine white sand witfrl! med. gravel.

Fine white sand. !

White clav.

Gravel .

Tough white sanriv rl

Fine to medium qrave

Fine White sand.

\
i

1

!

'

ay.

1 mixed with clav.

Length, 
of Core 
Taken

FORMATION FOCND 
EACH STRATUM

i

i

        I 

i

i

Remarks and opinion of Test

CHECK TYFE OF 
KIG VSEB f 

Reverse- 
Rotary 
Cablt- Tool 222 ..Oo.e...Drebes.

DriUer



WELL Mo. Q70587

LAYNE-NEW YORK CO., INC.
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
Page 2 of 3

Well No. ......................1.3...........................Job No. ..............2.4Q8.-Q3..................... Test No. ....................................................
Lag of Well for (Owner) ...........C.lty...jQ.f...Camd£n............................................»

Address .......................................................................................................... ...............................................................................................
Representative, if any .........................................................................._.........................................................................................................................
Well Located at ................................................................................. .in........................................County, State of ................................................
Furniah sketch of location...................................Date Drilling started...................................Date Test Hole Completed.................................
Total depth to bottom of Well..........................Diameter Test Hole........................Elevation at Ground Level, if available.........................
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level.....................
Water stands when not pumping ......................................................feet............................................inches from the surface of the ground
All Measurements taken from

THICKNESS 
OF STRATUM

DEPTH 
TO BOTTOM 
OF STRATA

76'

77'

78'

80'

82' 6"

85' 6"

87' 6"

90'

94-

98'

100'

107'

111 1

117'

123'

126'

127'

130'

Leng-th 
of Core 
Taken

FORMATION FOUND THICKNESS rr?*^£r<>\, 
EACH STRATUM | OF STRATUM ! Q~, g^A' \TA

ii
Fine to medium white sand.

Length 
of Core 
Taken

Medium to coarse gravel and mijca.

Coarse gravel with \jfhite clay.

Fine sand, coarse gravel streaks of dry

Medium to coarse gr;
i 
,vel with fine sand.

Medium to coarse gravel fine sand.

Sandy white clay.

Dry white sandy cla^ ' tough.
1 

Sand and gravel .
>

White sanded ay.

Sand and qravel . '

Sand and gravel , tra

Sand and gravel witf"

ces of clay.

_ some clay.

Sand and gravel with, clay balljs.

Sand and gravel, some white cllay.

Heavy qravel .

Clay.

Heavy gravel .

white

FORMATION FOUND 
EACH STRATUM

clay.

Remarks and opinion of Test

CHECK TYPE OF 
RIG USED

Reverse 
Rotary 
Cable Tool 223



WGLU NO.- 070587

LAYNE-NEW YORK CO., INC.
1250 WEST ELIZABETH AVE., LINDEN, N. J.

LOG OF WELL
Page 3 of 3

Well No. ......._..l3......................................Job No. ......._.........2.4.Q§::.Q.3................... Teat No. ....................................................
Log of Well for (Owner) ...........£lky..X>f ...CMd.e.n......_.._........._

Address .__..._....................__._.___....._..._._.._._____.__........____.__....................__________....
Representative, if any ..................................................._.........................................................................................................................................
Well Located at ......._. ...... ..................................._..._..................in........................................County, State of ................................................
Furnish sketch of location...................................Date Drilling started..................................JDate Test Hole Completed.................................
Total depth to bottom of WelL.........................Diameter Test Hole........................Elevation at Ground Level, if available.........................
Elevation at Ground Level, if available .......................Distance from where measurements were taken to ground level .....................
Water stands when not pumping ......................................................feet............................................inches from the surface of the ground
All Measurements taken from .......................................................................................^

THICKNESS 
OF STRATUM

DEPTH 
TO BOTTOM 
OF STRATA

131'

134'

136'

ienffth 
of Core 
Taken

FORMATION FOUND ' THICKNESS i TnI>I?1£T£iA« 
EACH STRATUM ! OF STRATUM ; {j,p g^RATA

II

White ant yellow cla^.

Sandv oranqe clav (decomposed
1! 

Green and silver mica shist (c

rock)

ecomoosed
! I

i

!!
j
i

i

! 

___________________________

1

1

I

ii
! i

i

i
i

 

Length 
of Core 
Taken

FORMATION FOVXI> 
EACH STRATUM

i

).
i

',

i

i 

j

i

Remarks and opinion of Test

CHECK TYPE OF 
RIO

Reverse 
Botary 
Cable Tool 
 Wash
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Appendix D.--Geophysical logs of wells and test borings in the study area.

[Geophysical logs are in order of increasing well number.]

[Source: U.S. Geological Survey geophysical log files; New Jersey

Department of Environmental Protection hazardous-wastes files; and 

NUS Corporation, 1985.]
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WEtf LOG
rnvu»AKJY CAHDEN CITT WAIEE DEFT.

500* southaaat of Puehaok Station, D«lair, H.J.

wm PUCHACK NO. 2

COUNTY- Cnmden
-STATE.

Dot*
First Reading
Loit Reading
Footoge Logged
Bottom (Driller)
Coting (From Log)
Cosing (Driller)
Cosing Slie
Bit Size:
Bit Size:
Scale

Run No. 1
7-25-61

10
18'/min.

Run No. 2
7-2S-61

154.

.002S
10
2Q'/min,

COORDINATES:
KkJ. GRID 
S

ELEVATIONi 
D.F._ 
K.B.__

MUD
Nature
Density
Viscosity
ReiiitivHy
Ret. @BHT
£H_

Circ. Temp.
B.H. Temp.

Logged by
Witnessed by

Run No. 1

@ °F

@
°F

G.CLAM
S«DONSJLT

Run No. 2

@
@

REAAARKS W«U loM<<i aft»r cleaning. acidi«ingf swabbing and h«iHng > Run Mo. 1 poory nm No. 2 goocL

Reg. U3. Pot. Off.

^M^^^^ilS^^^^^^ ' -' :-:'*"" ?  .:

-fiW

51 IE

zo'

Co'

to'

lOO

236
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U.S. Geological Survey 
wafer resource: division

COMPANY- d*4

WELL. "^

COUNTY. .STATE

Run No. 1 Run No. 2 MUD Run No. 1 No. 2
Dote Nolure
Fint
Loit Reading
Footage

@BHT @ °F

Coring (From Log)
Circ. Temp.
B.H.

Tim. Comtant
S.n5i(ivi(y

Logging >p«d Logged by

/3



no

Gamma Ray Log

US. Geological Survey 
wafer resources division LOG

>'« "»< «

BEm
Fron,l

Tin" c°">"" >
S.n,i t |,ily

1
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(AM/ A/o. 01-OZYO

U.S. Geological Survey
wafer resources division
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