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CONVERSION FACTORS AND ABBREVIATIONS

Data presented in this report are in
pound units to metric (International
factors:

Multiply inch-pound unit

inch (in.) 2
foot (ft)
mile (mi)
square mile
(mi?)
gallon per minute 0
(gal/min)
gallon per minute per
foot [(gal/min)/ft]

NEHE O W

o

Temperature Conversion

inch-pound units. To convert inch-
System) units, use the following

By

N
.3048
.609
.590

.06308

.2070

To _obtain metric unit

millimeter (mm)

meter (m)

kilometer (km)

square kilometer
(km?)

liter per second
(L/s)

liter per second per

meter [(L/s)/m]

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."




HYDROGEQOLOGIC 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
0il 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 pg/L (micrograms per liter),
respectively; the maximum concentration of total purgeable organic compounds
(POCs) was 108 ug/L; and the maximum concentration of total base/neutral-
and acid-extractable organic compounds was 116 ug/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 0il 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 pg/L and at waste-disposal sites is 35,140 pug/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 0il Superfund site! 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 0il 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 0il study area. These data were compiled from U.S.
Geological Survey files and reports, New Jersey Department of Environmental

! 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 0il 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
0il 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, written 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 0il 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 O0il Superfund site has been studied since 1984. An analysis
of aerial photographs of the Swope 0il 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 0il 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 0il 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 pl. la). The Swope 0il
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 (pl. 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 (pl.
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, 198l1). 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 (pl. 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 QOil Site Operations

A chemical reclamation facility operated from 1965 to 1979 (pl. 1lb) at
the Swope 0il 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 0il 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) (pl. lc). 1In 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 (pl. 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 0il 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 0il
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 (pl. la), are adjacent to the Swope 0il 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 lc. 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 1listed 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). 1In 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 1.--New Jersey pollutant discharge elimination system permit,
observation-well, and selected test-boring numbers for waste-
disposal sites in the Swope 0il 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? number? number3 number*
Swope 0il --- 006 007 008 009 010 001 002 003 004 005
Superfund 011 012 013
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
! Waste-disposal site locations shown on plate 1b.
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 lc.

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 lc.




Table 2.--Geologic and hydrogeologic units in the Swope 0il study area and

vicinity
System Geologic unit Hydrogeologic unit
Quaternary Alluvial deposits
Undifferentiated
Tertiary Pensauken Formation
Woodbury Clay
Merchantville-Woodbury
Merchantville Formation confining unit
Upper
Cretaceous 2
Magothy Formation §) Upper aquifer
o & - -
=g Confining unit
g ow -
. s m% s r
Raritan Formation Al Middle aquifer
H oM
g 0 — -
R Confining unit
[
o3
g o
Lower g
Cretaceous Potomac Group P Lower aquifer
Ay
Pre- Metamorphic and Bedrock
Cretaceous igneous rocks confi ~ing unit

Modified from Zapecza (1989).
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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 themn.

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’ (pl. 1ld 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 (pl. lc) and dips to the southeast. None of
the logs available for wells in the study area penetrates this unit.
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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.)
12




("6z @313 ‘661

‘paBUI PUB Suam( WoIJ PITITIPOW) BT °93e1d U0 umoys uorlo8s Jo

auT] "eIUBATASuuag pue ‘Losiaf MaN ‘A3ITUIOTIA pPur Baie Apnas
110 @domg ay3 ur s3tsodep Teranyle Sulmoys uoTloss o0[Fo7099--'¢ aind1g

fep-ms [==2]
1pae1g [2.:%] srem [ M |
pues [ ] 1y reumv 7777

Q31vH3IDOVYX3 A1LYIHO 31vDS TVOILHIA NOILVNV1dX3
0L- 0L-
09- — ] SYALAW 00 O ~ 09-
05— — . u/ TI._ L 0s- B
= e L334 00¢1 0
or- — 5 B — op-
SHJ0H SNOIIVLIUD =R
0£- — == — 0¢-
0Z- — S B R — 0z-
01— — - WNERIRr e — 01—
M (M o . s
TdAd1 = H TdAd1
vias 1201y 21emejaq LA vias

0l — — 01

0T — — 0T

0f — — 0¢

o — AISHIL MaAN VINVATASNN3d — ov
0 — — 0§

> 09
09 abpug eiAwjed-Auode] 1e UOHID2G-"A /
oL — \ oL
\
08 — — 08
L sa3a sa3g | §038 INIDOTOH GNY | NOILYWHOA
Laaah V7 ONIEAS e Bivi HIADS RVA T NISNOOSIM ayy T S038 DIV HIAIOS NVA >« S038 IV ONdS >ENINNVENI D LR




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 0il Superfund Site

Only the water-table aquifer and the underlying confining unit at the
Swope 0il 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™¢ ft/d and 1.28 x 10 3 ft/d, for the
confining unit overlying the lower aquifer beneath the Swope 0il 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/d4.

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 0il
Superfund site was determined by NUS Corporation (1985) to range from 14 to
1,360 ft/d. 1In 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 0il 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.

Flow

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 availablel

Dura- Dis- Draw- Specific

Well Local Date of tion charge down capacity
number 1 Owner number test (hours)?2 (gpm) (feet) (gpm/foot)
050123 DELA VALLEY WC DVWC 28 02-24-69 1 1200 38 32
050124 DELA VALLEY WC STEPHENS DR 02- -70 -- 1002 17 59
070332  MCHVL-PNSK WMC  MARION 2 -- 8 1005 43 23
070335 MCHVL -PNSK WMC MARION 1 07-03-57 8 1020 39 26
070346  MCHVL-PNSK WMC PARK AVE 3A 01-31-40 24 720 20 36
070349  MCHVL-PNSK WMC PARK AVE 1 11-24-47 8 1005 20 50
070350 MCHVL-PNSK WMC  PARK AVE 2 10-13-43 -- 1000 27 37
070359 CAMDEN CITY WD PUCHACK 5 08-23-24 6 1000 49 20
070362 CAMDEN CITY WD  6-75 01-29-75 8 1287 23 56
070363 CAMDEN CITY WD PUCHACK 2 -- 6 1440 49 29
070364  CAMDEN CITY WD TEST 1-70 05-01-70 8 542 21 26
070366 CAMDEN CITY WD PUCHACK 1 10-16-24 6 1400 48 29
070367 CAMDEN CITY WD  PUCHACK 3 05-29-24 6 1175 67 18
070368 CAMDEN CITY WD DELAIR 1 10-31-30 8 1680 21 80
070369 CAMDEN CITY WD DELAIR 2 10-31-30 8 1330 75 18
070372  MCHVL-PNSK WCM  NATIONAL HWY 1 07-21-67 8 1000 29 34
070373  CAMDEN CITY WD  MORRIS 6 07-11-32 8 1700 46 59
070374  CAMDEN CITY WD  MORRIS 9 07-03-32 8 1900 28.5 68
070377 CAMDEN CITY WD  MORRIS 7 -- 8 1680 32 53
070379  CAMDEN CITY WD  MORRIS 10 11-07-61 3 1450 35 41
070380 KINGSTON TRAP TRAP RK IND 2 08-25-66 2 200 34.5 6
070381 KINGSTON TRAP TRAP RK IND 1 09-14-55 2 125 8 17
070382 CAMDEN CITY WD MORRIS 4A -- 8 1585 28 57
070386 CAMDEN CITY WD MORRIS 3A 07-28-53 8 1000 34 29
070389 CAMDEN CITY WD MORRIS S5NA - 6 1450 46 32
070528 CAMDEN CITY WD  PUCHACK 7 01-29-75 8 1287 23 56
070530  MCHVL-PNSK WMC  4R-A 07-30-79 8 1515 34 45
070533 CADILLAC PET FOODS 1 08-14-82 4 300 10 30
070540  CAMDEN CITY WD  TW-7-79 02-07-79 6 608 12.3 49
070545  CAMDEN CITY WD  MORRIS 11 08-01-79 24 2030 46 44
070602 MCHVL-PNSK WC NATIONAL HWY 2 09-01-82 8 1236 32 39

1
2

Well locations shown on plate 1a.
Estimated.
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The Swope 0Oil 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
0il 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 0il 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.--Wells with water-quality data by type from 1980-87 in the Swope Oil study area

Well Analysis Well Analysis
number 1 Local name type number ! Local name type
CAMDEN CITY WATER DEPARTMENT SWOPE OIL SUPERFUND SITE
070363 Puchack 2 I, M, P, B/N 001 Mw-1 1, M, P, B/N
070366 Puchack 1 I, M, P 003 MW-3 1, M, P, B/N
070367 Puchack 3 I, M, P 004 MW-4 1, M, P, B/N
070368 Delair 1 I, M, P 005 MW-5 I, M, P, B/N
070369 Delair 2 I, M, P
070370 Delair 3 1, M, P PENNSAUKEN TOWNSHIP LANDFILL
070373 Morris 6 I, M, P
070379 Morris 10 I, M, P 014 MW-1 I, M, P, B/N
070386 Morris 3A I, M, P 015 MW-2 I, M, P, B/N
070545 Morris 11 I, M, P 016 MW-3 I, M, P, B/N
070586 Morris 12 I, M, P 017 MW-3D 1, M, P, B/N
070587 Morris 13 I, M, P 018 MU-4 I, M, P, B/N
070528 Puchack 7 I, M, P 019 MW-5 I, M, P, B/N
070535 TW-1-79 I, M, P 020 MW-5D I, M, P, B/N
021 Mu-6 1, M, P, B/N
DELAWARE VALLEY WATER_COMPANY 022 MW-6D I, M, P, B/N
023 Mu-7 1, M, P, B/N
050123 DVWC 28 I, M, P 024 Mu-8 1, M, P, B/N
050124 Stephens Dr 1, P 025 MuW-9 1, M, P, B/N
026 MW-10 I, M, P, B/N
MERCHANTVILLE-PENNSAUKEN WATER COMMISSION 027 Mu-11 I, M, P, B/N
028 MW-11D I, M, P, B/N
070335 Marion 1 I, M, P 029 MW-12 I, M, P, B/N
070345 Park Ave 5 I, M, P, B/N
070350 Park Ave 2 I, M, P, B/N ALUMINUM SHAPES INCORPORATED
070372 National Hwy 1 I, M, P, B/N
070602 National Hwy 2 I, M, P, B/N 038 MW-1-55 I, M, P, B/N
039 MuW-2-55 I, M, P, B/N
USGS OBSERVATION WELLS 040 MW-3-65 I, M, P, B/N
041 MW-4-60 1, M, P, B/N
050826 Tacony-Palm 1s I
050827 Tacony-Palm 2 1 REMANUFACTURED ENGINES AND AUTO PARTS
050829 Tacony-Palm 3s 1
042 MuW-1-55 1, M, P, B/N
RECREATIONAL WELL 043 MW-2-55 I, M, P, B/N
045 MW-3-65 1, M, P, B/N
070559 SWIM 1 1, M, P 046 MW-4-60 1, M, P, B/N

1 gix-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 GWS! data base. Well locations shown on plates 1a
and 1b.

I Physical properties and common jons
M Metals

P Purgeable organic compounds
B/N 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 0Oil 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]

Source Bis Di-N
Well Local of Naptha- (2-ethylhexl) Octyl
number!? name Date data? lene Phthalate Phthalate

001
003
005

014
015
019
023
025

042
042

Swope 0il Superfund Site

MW-1 07-12-84 NUS BD <2 <2
MW-3 07-12-84 NUS BD 58 58
MW-5 07-12-84 NUS BD <8 BD

Pennsauken Township Landfill

MW-1 02-10-87 NJDEP BD 30 BD
MW-2 02-10-87 NJDEP BD 68 BD
MW-5 02-10-87 NJDEP BD 16 BD
MW-7 02-10-87 NJDEP BD 65 BD
MW-9 02-10-87 NJDEP BD 38 BD

Remanufactured Engines and Auto Parts

MW-2 03-17-87 NJDEP 4 BD BD
MW-2 06-11-87 NJDEP 3 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 0il 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 0il 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 ug/L) and POCs (maximum total POCs 64 ug/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 pg/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 (pl. la) at the Pennsauken Township
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Table 9.--U.S.

Environmental Protection Agencv 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-methylphenol
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
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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
analgfeshtgat exceed drinking-water limits; SE, recommended drinking-water standards have not been
establ ished]

Metals and Maximum concentrations and number of analyses
purgeable organic Drinking-water standards that _exceed drinking-water limits
compounds USEPA maximum Merchantville-
detected in contaminant 2 Camden City Delaware Val ley Pennsauken =
ground water levels NJDEP Water Dept. Water Company Water Commission
Aluminum SE SE 100 -- 100
Arsenic 50 50 4 1 1
Barium 1,000 1,000 110 61 60
Beryl ium SE SE 3 BD 5
Cadmium 10 10 7 2 1
Chromium (Hexavalent)3 50 50 390(4) 1 BD
Cobalt SE SE 170 -- )
Copper* 1,000 SE 51 25 110
Lead 50 50 20 - 20
Mercury 2 2 0.48 -- 1.9
Nickel SE SE 20 .- BD
Selenium 10 10 -- .- 2
Silver 50 50 -- - --
Thalium SE SE BD -- BD
2inct 5,000 SE 295 56 57
Benzene ’ SE 1 5¢1) BD --
Bromoform SE SE BD BD BD
Carbon Tetrachloride SE 2 BD BD 18(1)
Chlorobenzene SE 4 10¢1) BD BD
Chloroform SE SE BD BD BD
Ethyl Benzene SE SE BD 8D BD
Methyl Chloride SE SE BD -- BD
Acrolein SE SE -- .- -
1,3-Dichloropropene SE SE BD BD BD
Methylene Chloride SE 2 8(1) BD 13¢1)
Tetrachloroethylene SE 1 5(2) BD 5¢1)
Toluene SE SE 6 BD BD
Trichloroethylene SE 1 64(6) BD 150(8)
Vinyl Chloride SE 5 4.6 BD BD
1,1-Dichloroethylene SE 2 6(2) BD BD
1,1-Dichloroethane SE SE BD BD 6
1,1,1-Trichloroethane SE 26 BD BD 14¢1)
1,1,2,2-Tetrachloroethane SE SE BD BD BD
1,2-Dichloroethane SE 2 8D 8D 2
1,2-Dichloropropane SE SE BD BD BD
Cis and Trans

1,2-Dichloroethylene SE 10 25(2) BD 53(2)
1,3-Dichlorobenzene SE 600 BD - --
1,4-Dichlorobenzene SE 6 BD .- --
1,2-Dichlorobenzene SE 600 BD -- -

Total purgeable organic®
compound- -max i mum
concentration for a

single well SE 50 64¢1) BD 6162(6)

; Taken from U.S. Environmental Protection Agency (1986).
Taken from U.S. Environmental Protection Agency (1977a), and rrqrosed by the N.J. Department of

a Environmental Protection (Baker and Hamill, written commun., 1987).

2 NUS reported total dissolved chromium, refer to table 6. .
E.s. Env;;;;gfntal Protection Agency recommended maximum contaminant level (U.S. Environmental Protection

ency, .
2 #%e number of purgeable or?anic compounds analyzed for in water samples is variable.

e organic compounds in water from National Highway well 1 are approximately

During 1988, tota Furgeab b
iter (Dick Brown, Merchantville-Pennsauken Water Commission, oral commun., 1988).

300 micrograms per
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Table 10.--Maximum concentrations of metals and purgeable organic ¢

study area, grouped by water purveyors and waste-disposal sites--Continu

[Drinkin?-water standards and maximum concentrations in micrograms per liter; --,
a

unds _in _ground water in the Swope Oil

water-quality data

not available; BD, concentration of the constituent is less than the detection lLimit; (#), number of

analyses that exceed drinking-water limits; SE, recommended drinking-water standards have not been

establ ished]
Metals and
purgeable organic Maximum concentrations and number of analyses that exceed drinking-water standards
compounds ennsauken ATuminum Remanufactured
detected in Recreational Swope 0il Township Shapes Engines and
ground water Well Superfund site Landfill Incorporated Auto Parts
Aluminum .- 18,900 90 421 --
Arsenic .- 16 8 9 --
Barium 70 131 200 390 --
Beryl ium 8D 2 1 -- 33
Cadmium 1 1.1 8 10 17.(¢3)
Chromium (Hexavalent) -- 64(2) 1100(2) ) 56.(¢1)
Cobalt 8 16 40 .- .-
Copper3 33 40 55 -- 163
Lead -- 90(3) 47 .- 89.(¢4)
Mercury .- 0.7 4.5(1) 4 .-
Nickel -- 25 -- 104 128
Selenium .- -- 8.6 - --
Silver .- -- -- -- 11
Thal ium .- BD .- - 1500
Zinc® 77 152 200 86 147
Benzene- - -- .- 190¢11) 72(4) 300(¢1)
Bromoform .. .- BD 5 --
Carbon Tetrachloride BD .- 24(3) -- --
Chlorobenzene .- BD 72¢10) 48(3) 8D
Chloroform BDK -- 7,600 BD 8D
Ethyl Benzene .- -- 300 180 8D
Methyl Chloride -- .- 10 BD 10
Acrolein .- .- BD 10 8D
1,3-Dichloropropene -- -- 47 8D 8D
Methylene Chloride BD - 15¢7) BD 20¢1)
Tetrachloroethylene 8D 42(3) 59(8) 67(1) BD
Toluene BD 8D 38 BD 400
Trichloroethylene BD BD 50¢5) 8D 3,000¢6)
Vinyl Chloride .- BD 37¢5) 25¢1) BD
1,1-Dichloroethylene - 13¢(3) BD BD 310¢2)
1,1-Dichloroethane BD BD 83 8D 1,000
1,1,1-Trichloroethane BD 53(3) 16 BD 4,900(3)
1,1,2,2-Tetrachloroethane -- BD 35 BD 8D
1,2-Dichloroethane BD BD BD BD BD
1,2-Dichloropropane .- BD BD 8D 300
Cis and Trans
1,2-Dichloroethylene BD 8 170¢10) 115¢2) 3,300(3)
1,3-Dichlorobenzene - 8D 8 8D BD
1,4-Dichlorobenzene -- 8D 17(2) 17¢1) -
1,2-Dichlorobenzene -- -- 63 BD 52
Total purgeable organic
compounds - -max i mum
concentration for a
single well BD 108¢3) 451¢10) 145¢4) 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! in water from wells at each waste-disposal site ranges from 108 png/L
(micrograms per liter) at the Swope 0il Superfund site to 35,140 pg/L at
Remanufactured Engines and Auto Parts. Water in observation wells screened
in the water-table aquifer at the Swope 0il Superfund site, Pennsauken
Township landfill, and Remanufactured Engines and Auto Parts also contains
base/neutral- and acid-extractable organic compounds.

At the Swope 0il 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 pg/L and 90 pg/L. Concentrations of POCs in three wells exceed NJDEP
recommended drinking-water criteria. Total POCs in water from these three
wells range from 66 ug/L to 108 pg/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 (pl. la, well number 003).

DATA BASE

Well Inventory

Table 11 presents selected information on 98 wells and 16 test borings
in the Swope 0il study area (pl. 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.

1 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
0il 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 0il 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 0il 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 0il
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 0il 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 systew 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 Qil study area measured by the U.S. Geological Survey, 1984 and 1986

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

Method of Water level

measurement 1984 1988
Well Local ?égétggﬁnge Land Water Altitude Date Altitude Date
number ! Owner number (ft) surface levels (ft)  (mo/day) (ft) (mo/da
050123 Dela Valley WC DVWC 28 25 M S -7 11/14 -1 8s27
070348 Mchvl-Pnsk WC Park Ave 3 25 M T -35 11/19 -39 8726
070359 Camden City WD Puchack 5 30 M S -25 11/28 -30 8/28
070377 Camden City WD Morris 7 10 L S -12 11726 -- .-
070379 Camden City WD Morris 10 16 M s -10 11728 -13 8/28
070382 Camden City WD Morris 4A M -- -- -- -9 8/28
070390 Camden City WD Morris 1 9 M T -3 11/28 -5 8/28
070528 Camden City WD Puchack 7 20 M S -29 11/28 -33 8/28
070533  cadillac Pet Food ! 8 M .- -14 1/30 -- --
070535 Camden City WD ™-1-79 10 M S -24 11/28 -23 8/28
070537 Camden City WD TW-4-79 10 M -- - -- -30 8/28
070538 Camden City WD TW-5-79 10 M S -39 11728 -35 8/28
070539 Camden City WD T™W-6-79 10 M S -47 11/28 -44 8/28
070540 Camden City WD TW-7-79 10 M T -29 11/28 -29 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.

2 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.

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

4

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 level2 3 4

Altitude of 1984 1985
Well Local land surface Altitude Date Altitude Date
number ! Owner number (ft) (ft) (mo/day) (ft)  (mo/day)
001 Swope Oil Co. MW-1 63.28 -16.18 06/13 -16.74 01/31
001 Swope 0il Co. MW-1 63.28 -16.27 06/19 -17.52 03/05
001 Swope 0il Co. MW-1 63.28 -16.05 06727 -17.86 04701
001 Swope 0il Co. MW-1 63.28 -16.49 06/28 .- --
001 Swope 0il Co. MW-1 63.28 -16.17 07/01 -- -
001 Swope 0il Co. MW-1 63.28 -16.07 07/04 - --
001 Swope Oil Co. MW-1 63.28 -15.97 07/11 - .-
001 Swope 0il Co. Mu-1 63.28 -15.94 10/27 - -
002 Swope 0il Co. MW-2 63.39 -15.94 07/11 -16.92 01/31
002 Swope 0il Co. MW-2 63.39 -15.79 10727 -17.54 03705
002 Swope 0il Co. MW-2 63.39 .- -- -17.81 04701
003 Swope Oil Co. MW-3 64.10 -16.27 06/27 -16.98 01/31
003 Swope 0il Co. MW-3 64.10 -16.64 06/28 -17.68 03/05
003 Swope 0il Co. MW-3 64.10 -16.35 07/01 -17.86 04701
003 Swope Oil Co. MW-3 64.10 -16.28 07/04 .- .-
003 Swope Oil Co. MW-3 64.10 -16.15 07/11 -- --
003 Swope 0il Co. MuW-3 64.10 -15.98 10727 .- --
004 Swope 0il Co. MW-4 59.77 -16.13 06/13 -16.78 01/31
004 Swope 0il Co. MU-4 59.77 -16.18 06/19 -17.51 03/05
004 Swope 0il Co. MU-4 59.77 -16.13 06/27 -17.90 04701
004 Swope 0il Co. MuW-4 59.77 -16.53 06728 - --
004 Swope 0il Co. MW-4 59.77 -16.15 07/01 .- --
004 Swope Oil Co. MW-4 59.77 -16.10 07/04 .- .-
004 Swope 0il Co. MW-4 59.77 -15.96 07/11 .- --
004 Swope 0il Co. MW-4 59.77 -15.80 10727 -- .-
005 Swope 0il Co. MW-5 63.27 -16.01 07701 -16.81 01/31
005 Swope 0il Co. MW-5 63.27 -15.94 07/04 -17.40 03/05
005 Swope 0il Co. MW-5 63.27 -15.81 07/ -17.78 04/01
005 Swope 0il Co. MW-5 63.27 -15.94 10727 - .-

Three-digit well numbers were assigned to wells not in the USGS GWSI data base. Well locations
shown on plate 1b.

Water levels were measured using the electric-tape method and/or the wetted-steel-tape method.

Feet below sea level.

Data presented were not verified or examined for quality assurance or quality control.
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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 1l4. 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 0il Superfund site
are presented for historical perspective.

Chemical Analyses

Results of 183 chemical analyses of water from 49 wells in the Swope 0il
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 Oi1l study area

[Dissolved constituents, in milligrams per liter except as noted; deg C, degrees
Cel§zug- puS/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not
availablel

Specific pH

Temper- conduct- field

ature ance (stan-
Wwell Local Source , water lab dard
number name Date of data Remarks (deg C) (uS/cm) units)

CAMDEN CITY WATER DEPARTMENT

070363  PUCHACK 2 04-10-84 NUS 3 - 253 6.9
070363  PUCHACK 2 04-10-84 NUS 3,4 -- 270 6.8
070363  PUCHACK 2 04-10-84 NUS 4 -- -- -
070363  PUCHACK 2 07-10-84 NUS .- - --
070363  PUCHACK 2 09-15-82 USGS 14.5 351 5.9
070366  PUCHACK 1 07-13-82 USGS 14.0 285 6.4
070367 PUCHACK 3 07-21-80 USGS 16.0 240 6.3
070367 PUCHACK 3 08-06-85 USGS 14.5 186 5.6
070368 DELAIR 1 07-22-80 USGS 15.5 278 6.2
070368 DELAIR 1 09-15-82 USGS 15.0 269 6.8
070368  DELAIR 1 01-03-83 USGS 15.0 249 6.9
070368 DELAIR 1 03-02-83 USGS 15.0 252 6.8
070368  DELAIR 1 05-09-83 USGS 15.0 255 6.9
070368  DELAIR 1 07-12-83 USGS 15.5 258 6.9
070369 DELAIR 2 09-15-82 USGS 15.0 267 6.9
070369 DELAIR 2 01-03-83 USGS 14.5 235 7.2
070369 DELAIR 2 03-02-83 USGS 15.0 231 7.0
070369 DELAIR 2 05-09-83 USGS 14.5 254 7.2
070369 DELAIR 2 07-12-83 USGS 15.5 245 7.0
070369  DELAIR 2 09-21-83 USGS 15.0 225 7.1
070369  DELAIR 2 11-29-83 USGS 13.0 212 6.8
070369  DELAIR 2 01-17-84 USGS 14.5 222 7.1
070369  DELAIR 2 03-14-84 USGS 15.0 221 7.2
070369 DELAIR 2 05-23-84 USGS 15.5 243 6.8
070369  DELAIR 2 07-25-84 USGS 17.0 236 6.9
070369 DELAIR 2 09-19-84 USGS 15.5 235 7.0
070369  DELAIR 2 11-28-84 USGS 14.5 214 6.9
070369 DELAIR 2 01-16-85 USGS 15.0 222 6.9
070369  DELAIR 2 03-28-85 USGS 16.0 238 7.0
070369 DELAIR 2 05-23-85 USGS 16.0 249 6.7
070369 DELAIR 2 09-11-85 USGS 15.0 262 7.2
070369 DELAIR 2 07-17-85 USGS 16.0 268 7.1
070370 DELAIR 3 09-15-82 USGS 15.0 200 6.9
070370 DELAIR 3 01-03-83 USGS 14.5 204 7.2
070370 DELAIR 3 03-02-83 USGS 15.0 213 7.1
070370 DELAIR 3 05-09-83 USGS 15.0 221 6.6
070370 DELAIR 3 07-12-83 USGS 16.0 208 7.0
070370 DELAIR 3 09-21-83 USGS 15.0 181 6.9
070370 DELAIR 3 11-29-83 USGS 14.0 201 6.9
070370 DELAIR 3 01-17-84 USGS 14.5 215 7.0
070370 DELAIR 3 03-14-84 USGS 15.5 224 7.3
070370 DELAIR 3 05-23-84 USGS 16.5 218 6.7
070370 DELAIR 3 07-25-84 USGS 17.0 201 7.0
070370 DELAIR 3 09-19-84 USGS 15.5 184 7.0
070370  DELAIR 3 11-28-84 USGS 14.0 174 6.8
070373  MORRIS 6 07-22-80 USGS 14.5 268 5.9
070379  MORRIS 10 07-21-80 USGS 5 14.5 456 6.6
070379  MORRIS 10 07-17-85 UsGS 15.0 289 7.0
070386  MORRIS 3A 07-22-80 USGS 15.5 744 6.1
070386  MORRIS 3A 07-12-82 USGS 15.0 640 6.5
070386  MORRIS 3A 08-06-85 USGS 14.5 639 6.4
070545  MORRIS 11 07-12-82 USGS 14.5 251 6.7
070545  MORRIS 11 01-03-83 USGS 14.5 242 6.8
070545  MORRIS 11 03-02-83 USGS 14.0 252 6.5
070545  MORRIS 11 05-09-83 USGS 14.0 255 6.4
070545  MORRIS 11 07-12-83 USGS 14.5 260 6.7
070545  MORRIS 11 09-21-83 USGS 15.0 261 6.7
070545  MORRIS 11 11-29-83 USGS 13.0 253 6.6
070545  MORRIS 11 01-17-84 UsGS 14.5 256 6.6
070545  MORRIS 11 03-14-84 USGS 14.0 253 6.6
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Table 5.--Results of analyses for physical properties and common ions in water
from wells 1n the Swope 01l study area--Continued

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

Manga-
Well Potas- Magne- Iron nese Chlo-
number! Sulfate Sodium sium  Calcium  sium (ug/L)  (ug/L) ride
CAMDEN CITY WATER DEPARTMENT
070363 36 25 [N 19 10 .- 1,100 40
070363 37 22.7 4,41 16.4 9.8 - 1,192 37
070363 40. 24.2 4.6 18.8 10.9 137 284 37.5
070363 34 18.1 2.8 13.9 7.3 134 279 27.1
070363 34 18.3 2.9 14.2 7.5 137 284 26.5
Q70366 27 19 2.7 19 8.3 220 4,300 23
070367 28 15 3.1 13 6.4 49 1,500 23
070367 22 12 2.8 11 5.5 [} 170 21
070368 26 15 2.5 18 6.7 7,400 3,600 21
070368 31 16 2.2 19 6.4 7,000 3,200 23
070368 28 16 2.2 18 6.3 6,700 3,300 19
070368 26 16 2.4 19 6.4 6,800 3,200 21
070368 31 16 2.4 19 6.5 6,900 3,300 22
070368 24 16 2.3 20 6.7 7,500 3,300 22
070369 16 18 2.8 16 5.2 12,000 1,800 30
070369 18 17 2.7 15 4.9 10,000 1,700 23
070369 23 17 2.8 16 5.0 10,000 1,800 24
070369 21 22 3.1 18 5.7 11,000 1,900 28
070369 21 17 3.0 17 5.2 11,000 2,000 36
070369 20 16 2.7 15 5.0 9,300 1,900 22
070369 21 15 2.5 14 4.6 9,100 1,700 20
070369 21 14 2.7 14 4.7 9,500 1,800 22
070369 24 15 2.7 15 5.0 9,900 1,800 23
070369 33 15 2.9 16 5.1 11,000 1,900 25
070369 29 14 2.7 16 5.2 10,000 2,000 26
070369 38 16 2.6 15 5.1 10,000 1,900 24
070369 20 15 2.6 15 5.0 ,400 1,800 22
070369 21 14 2.7 15 5.1 9,100 1,800 21
070369 39 15 2.4 17 5.4 9,400 1,800 26
070369 19 18 2.3 18 6.2 11,000 2,000 30
070369 28 17 2.9 18 6.0 10,000 2,000 32
070369 32 18 3.5 18 6.0 11,000 1,900 34
070370 26 14 1.8 14 4.9 6,900 1,000 18
070370 23 13 2.0 15 5.2 7,000 1,200 17
070370 27 14 2.3 16 5.4 6,800 1,200 20
070370 43 16 2.3 18 5.9 7,500 1,300 22
070370 26 14 2.2 16 5.2 7,200 1,200 20
070370 22 12 2.1 15 4.8 6,500 1,100 15
070370 24 13 2.0 16 5.2 .- 1,000 17
070370 28 12 2.2 17 5.5 6,900 1,300 19
070370 34 14 2.3 18 5.7 6,800 1,300 21
070370 35 14 2.3 16 5.3 7,000 1,200 20
070370 34 12 2.1 15 5.0 6,600 1,100 20
070370 34 12 2.0 13 4.4 6,000 960 13
070370 22 11 2.3 14 4.6 5,800 980 15
070373 30 16 4.9 16 7.0 5,600 4,300 23
070379 5. 27 19 20 7.9 25,000 5,700 51
070379 2. 12 5.6 20 8.2 29,000 7,400 22
070386 38 -- 9.2 -- -- -- -- 43
070386 37 33 9.8 40 26 28,000 9,200 30
070386 80 25 12 42 25 49,000 6,100 35
070545 24 15 2.3 18 7.3 5,200 3,300 20
070545 22 14 2.8 17 7.1 4,800 3,300 20
070545 24 14 2.9 17 6.9 4,800 3,400 21
070545 24 15 2.9 20 7.7 5,300 3,800 21
070545 23 14 2.9 20 7.6 5,300 3,800 23
070545 23 14 2.8 20 7.9 6,000 3,800 21
070545 24 14 2.6 19 7.3 5,800 3,600 21
070545 25 13 2.6 19 7.4 5,900 3,800 19
070545 28 13 2.6 19 7.4 6,200 3,900 19
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Table 5.--Results of analyses for physical properties and common ions in water from wells in
the Swope 01l study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; deg C, degrees
Celsius; uS/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not
ava1lab(e]

Specific pH

Temper- conduct- field

ature ance (stan-
Well Local Source water lab dard
number ! name Date of data? Remarks (deg C)  (uS/cm) units)

CAMDEN CITY WATER DEPARTMENT--Continued
070545  MORRIS 11 05-23-84 USGS 15.0 268 6.5
070545  MORRIS 11 07-25-84 USGS 14.0 276 6.5
070545  MORRIS 11 09-19-84 USGS 14.0 270 6.5
070545  MORRIS 11 11-28-84 USGS 14.0 249 6.4
070545  MORRIS 11 08-06-85 USGS 14.5 256 6.6
070586  MORRIS 12 07-27-81 USGS 14.5 260 6.6
070586  MORRIS 12 07-13-82 USGS 15.5 202 7.2
070586  MORRIS 12 01-03-83 USGS 14.0 202 7.2
070586  MORRIS 12 03-02-83 USGS 14.0 216 6.9
070586  MORRIS 12 05-09-83 USGS 14.5 207 6.9
070586  MORRIS 12 07-12-83 USGS 15.5 191 7.1
070586  MORRIS 12 09-21-83 USGS 15.0 182 7.0
070586  MORRIS 12 11-29-83 USGS 13.0 203 7.0
070586  MORRIS 12 01-17-84 USGS 14.0 211 6.9
070586  MORRIS 12 03-14-84 USGS 15.5 210 7.0
070586  MORRIS 12 05-23-84 USGS 16.0 212 6.8
070586  MORRIS 12 07-25-84 USGS 15.5 198 7.0
070586  MORRIS 12 09-19-84 USGS 14.5 184 7.1
070586  MORRIS 12 11-28-84 USGS 13.5 186 6.9
070586  MORRIS 12 07-17-85 USGS 15.5 206 7.1
070587  MORRIS 13 07-27-81 USGS 15.5 -- --
070587  MORRIS 13 01-03-83 USGS 14.0 209 7.1
070587  MORRIS 13 03-02-83 USGS 15.0 218 6.9
070587  MORRIS 13 05-09-83 UsGs 16.0 209 7.0
070587  MORRIS 13 07-12-83 USGS 16.0 190 7.2
070587 MORRIS 13 09-21-83 USGS 14.0 180 7.1
070587  MORRIS 13 11-29-83 USGS 13.0 210 7.0
070587  MORRIS 13 01-17-84 USGS 14.5 225 6.9
070587  MORRIS 13 03-14-84 USGS 15.5 214 7.0
070587 MORRIS 13 05-23-84 USGS 16.0 221 6.8
070587  MORRIS 13 07-25-84 USGS 14.5 202 7.0
070587  MORRIS 13 09-19-84 USGS 13.0 197 7.1
070587  MORRIS 13 11-28-84 USGS 14.0 205 6.9
070528  PUCHACK 7 07-13-82 USGS 13.0 168 5.4
070528 PUCHACK 7 08-06-85 USGS 13.5 82 5.1
070528 PUCHACK 7 08-06-85 USGS 4 13.5 80 5.1
070528  PUCHACK 7 08-06-85 USGS 4 13.5 83 5.1
070535 TW-1-79 07-28-80 USGS 5 17.0 212 6.7
070539  TW-6-79 01-05-83 USGS 14.5 220 7.2
070539 TW-6-79 03-04-83 USGS 14.5 248 6.8
070539  TW-6-79 05-10-83 USGS 14.5 260 6.8
070539 TW-6-79 07-12-83 USGS 15.5 385 6.6
070539  TW-6-79 09-21-83 USGS 15.5 376 6.8
070540 TwW-7-79 01-05-83 USGS 14.5 212 7.2
070540 TW-7-79 03-04-83 USGS 14.5 222 7.0
070540 TW-7-79 05-10-83 USGS 14.5 221 7.0
070540 TW-7-79 07-12-83 USGS 15.0 221 6.6
070540  TW-7-79 09-21-83 USGS 3 15.0 218 6.7
070540 TW-7-79 01-26-84 USGS 14.5 214 6.7
070540 TW-7-79 03-14-84 USGS 15.0 204 7.0
070540 TW-7-79 05-23-84 UsGs 15.5 209 6.6
070540 TW-7-79 07-25-84 USGS 15.0 227 6.8
070540 TW-7-79 09-20-84 USGS 14.5 233 6.6
070540 TW-7-79 11-29-84 USGS 14.5 237 6.7
DELAWARE VALLEY WATER COMPANY

070123 DVWC 28 08-06-80 USGS 14.0 80 5.4
070123 DVWC 28 12-02-82 UsSGS 13.5 77 4.7
070124  STEPHENS DR 08-02-85 USGS 16.0 95 4.9
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Table 5.-

from wells in the Swope 01l study area--Continued

-Results of analyses for physical properties and common ions in water

[Dissolved constituents, in milligrams per liter except as noted; ug/L,

micrograms per liter; --, data not availablel

Manga-
Well Potas- Magne - Iron nese Chlo-
number! sulfate Sodium sium Calcium sium (ug/L) (ug/L) ride
CAMDEN CITY WATER DEPARTMENT- -Continued
070545 24 13 2.7 19 7.6 6,800 4,000 20
070545 28 13 2.8 19 7.7 6,900 4,100 21
070545 37 14 2.7 20 7.9 6,800 4,100 19
070545 29 13 2.6 19 7.7 6,500 4,000 20
070545 35 12 2.9 19 7.6 7,100 3,800 19
070586 - 18 -- 16 6.1 8,100 1,700 --
070586 26 14 1.7 15 5.2 6,200 1,000 16
070586 23 13 1.9 15 5.6 6,500 1,100 16
070586 26 13 2.1 16 5.4 6,700 1,200 20
070586 31 14 2.1 16 5.6 6,700 1,200 19
070586 32 12 2.0 15 5.1 6,600 1,100 18
070586 22 1 1.9 14 5.0 6,200 1,100 15
070586 24 12 1.9 16 5.5 6,600 1,200 18
070586 26 12 2.0 16 5.7 6,900 1,200 19
070586 30 12 2.0 16 5.4 6,600 1,200 19
070586 28 12 2.1 15 5.3 6,800 1,200 18
070586 32 1 2.0 14 4.9 6,300 1,200 18
070586 34 1" 1.8 14 4.8 5,900 1,100 15
070586 21 11 1.8 15 5.3 6,300 1,200 16
070586 25 12 2.1 15 5.4 6,200 1,200 19
070587 -- 18 - 18 6.3 5,800 1,200 --
070587 24 13 1.9 16 5.8 5,400 1,200 17
070587 26 14 2.2 18 6.0 5,700 1,200 20
070587 35 16 2.2 17 5.9 5,600 1,200 20
070587 29 12 2.0 15 5.1 5,100 1,200 21
070587 22 11 1.8 15 5.0 4,900 1,100 14
070587 24 12 1.9 17 5.7 5,500 1,200 18
070587 28 12 2.1 18 6.0 5,800 1,200 19
070587 30 13 2.0 17 5.6 5,600 1,200 19
070587 34 13 2.1 16 5.5 5,600 1,200 23
070587 25 11 1.8 16 5.4 5,600 1,300 17
070587 30 11 1.7 16 5.4 6,100 1,400 13
070587 21 1 1.9 18 6.2 7,300 1,600 16
070528 23 1" 2.1 9.4 4.5 35 75 15
070528 7.7 4.1 1.6 5.1 2.2 10 26 7.4
070528 7.6 4.0 1.7 5.1 2.2 6 25 7.5
070528 7.7 3.8 1.7 4.9 2.1 10 25 7.7
070535 24 10 2.2 16 5.3 6,600 1,000 16
070539 22 12 1.8 18 6.6 ,500 2,700 16
070539 17 12 2.0 21 8.4 7,100 4,500 16
070539 19 13 2.2 22 9.0 8,200 4,500 17
070539 17 11 2.4 34 16 20,000 10,000 14
070539 14 9.9 2.5 33 16 20,00 9,900 14
070540 27 13 1.8 15 5.3 5,000 3,300 21
070540 26 15 2.0 16 5.7 4,900 3,200 21
070540 25 15 2.0 16 5.8 4,700 3,400 21
070540 28 14 2.0 16 5.4 5,200 3,200 22
070540 24 14 1.9 15 5.3 4,800 3,200 20
070540 25 14 1.9 14 5.2 4,600 3,000 19
070540 24 14 1.9 15 5.4 4,600 3,100 19
070540 25 13 2.0 14 5.1 5,000 3,000 19
070540 28 14 1.9 16 5.9 5,100 3,400 19
070540 29 14 2.1 16 5.9 5,300 3,200 16
070540 27 14 2.0 19 6.9 5,800 3,300 18
DELAWARE VALLEY WATER COMPANY
070123 0.1 5.4 1.7 4.4 2.0 4 10 7.2
070123 <1.0 5.7 1.6 5.0 2.1 6 2 7.1
070124 1" 4.8 2.0 5.5 2.6 8 27 1"
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Table 5.--Results of analyses for physical properties and common ions in water from wells in
the Swope 0il study area--Continued

[Dissolved constituents, in milligrams per liter except as noted; deg C, degrees
Celsius; uS/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not
avai lable]

Specific pH
Temper- conduct- field
ature ance (stan-
Well Local Source water lab dard
number 1 name Date of data? Remarks (deg C)  (uS/cm) units)
MERCHANTVILLE -PENNSAUKEN WATER COMMISSION
070335  MARION 1 07-10-80 UsGS "5 13.5 92 --
070335 MARION 1 12-21-82 UsG$ 13.0 96 5.5
070345  PARK AVE 5 07-31-85 USGS 16.0 104 5.4
070350 PARK AVE 2 07-10-80 USGS 13.5 158 5.3
070350 PARK AVE 2 10-27-82 UsGS 13.5 109 5.3
070350 PARK AVE 2 04-10-84 NUS 3 -- 129 6.5
070350 PARK AVE 2 07-10-84 NUS - - .-
07035  PARK AVE 2 07-31-85 UsGsS 15.0 110 5.0
070372 NATIONAL HWY 1 07-10-80 USGS 3 13.5 101 4.8
070372  NATIONAL HWY 1 12-21-82 USGS 13.5 106 4.5
070372  NATIONAL HWY 1 08-01-85 UsGS 15.0 134 4.8
070372  NATIONAL HWY 1 04-10-84 NUS -- 82.3 5.8
070602 NATIONAL HWY 2 04-10-84 NUS -- 88.9 6.5
070602 NATIONAL HWY 2 08-01-85 USGS 15.0 124 5.0
RECREATIONAL WELL
070559  SWIM 1 07-01-80 USGS 3 13.0 100 4.7
USGS OBSERVATION WELLS
050826  TCNY-PALM 1S 07-31-84 USGS 14.5 243 6.2
050826  TCNY-PALM 1S 12-05-84 USGS 14.0 284 6.3
050827  TCNY-PALM 2 07-30-84 USGS 14.0 124 5.8
050827  TCNY-PALM 2 09-24-84 USGS 14.0 112 5.5
050827  TCNY-PALM 2 12-03-84 USGS 13.0 12 6.2
050829  TCNY-PALM 3S 12-06-84 USGS 15.0 220 6.4
SWOPE OIL SUPERFUND SITE
001 Muw-1 07-12-84 NUS -- .-
003 MW-3 07-12-84 NUS - -- -
004 MW-4 07-12-84 NUS -- --
004 MW-4 07-12-84 NUS 3 -- -- --
005 MW-5 07-12-84 NUS -- -- --
PENNSAUKEN TOWNSHIP LANDFILL
070568  LANDFILL 1 10-29-80 USGS 5 15.0 442 5.6
070571  LANDFILL 4 10-29-80 USGS 5 16.0 169 4.7
070571  LANDFILL 4 01-07-83 USGS 15.0 193 4.8
070571  LANDFILL & 03-04-83 USGS 15.5 185 4.8
070571  LANDFILL 4 05-10-83 USGS 15.5 184 4.8
070571  LANDFILL & 07-12-83 USGS 15.5 182 4.6
070571  LANDFILL 4 09-20-83 USGS 15.5 189 4.7
070571  LANDFILL & 12-01-83 USGS 14.0 201 5.0
070571  LANDFILL 4 01-26-84 USGS 5 15.0 189 3.7
070571  LANDFILL 4 03-14-84 USGS 16.0 181 4.8
070571  LANDFILL 4 05-23-84 USGS 16.5 179 4.6
070571  LANDFILL 4 07-25-84 USGS 16.0 171 4.6
070571  LANDFILL 4 09-20-84 USGS 15.5 178 4.5
070571  LANDFILL 4 11-26-84 USGS 16.0 178 4.5
070571  LANDFILL 4 10-10-85 UsGS 16.0 154 4.8
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Table 5.--Results of analyses for physical properties and common ions in water
from wells in tﬁe Swope 81[ study area--continued

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

Manga-
Well Potas- Magne- Iron nese Chlo-
number! sulfate Sodium sium Calcium  sium (ug/L)  (ug/l) ride
MERCHANTVILLE-PENNSAUKEN WATER COMMISSION
070335 7.5 4.6 1.9 4.9 2.5 25 28 9.2
070335 13 4.9 1.9 5.1 2.6 <3 28 9.0
073345 5.5 5.9 2.1 6.4 2.6 10 83 13
070350 1 9.2 1.79 6.17 2.6 8 89 18.7
070350 13 10.7 2.4 6.0 2.5 <50 85 20.5
070350 10 %2 2.1 7.6 2.9 19 100 23
070350 13 12 1.9 6.4 2.7 24 91 21
070350 6.0 5.9 2.4 6.7 2.6 95 100 15
070372 1 6.2 1.7 4.8 2.4 1 39 10
070372 14 7.5 1.7 5.5 2.9 <3 47 10
070372 16 8.7 2.0 7.2 3.5 8 62 15
070372 17.4 7.3 1.73 4.8 2.6 <50 47 15
070602 6.8 15.5 2.0 4.1 2.6 -- 18 11.5
070602 14 8.8 1.8 6.3 3.2 ? 39 14
RECREATIONAL WELL
070559 24 1.8 1.7 3.6 4.7 74 42 3.0
USGS OBSERVATION WELLS
050826 24 6.4 3.5 15 6.1 85,000 590 6.6
050826 11 0.4 4.1 13 4.9 74,000 450 16
050827 9.8 6.1 2.2 7.1 2.7 220 160 13
050827 8.4 5.0 2.1 7.0 2.7 260 140 13
050827 7.2 3.9 2.1 6.9 2.7 300 130 13
050829 0.3 0.3 2.2 17 7.2 92,000 720 5.0
SWOPE OIL SUPERFUND SITE

001 20 10.8 <0.2 .. . 0.798 <0.001 13.7

003 23 19.4 5.3 11.2 2.7 1.320 0.083 10.3

004 43 37.1 15.0 23.0 5.6 23.50 0.257 9.2

004 43 35.7 14.0 32.5 6.0 .- -- 9.6

005 31 12.5 5.9 16.1 4.6 .- .- 13.0

PENNSAUKEN TOWNSHIP LANDFILL

070568 71 29 16 28 12 340 5,100 65
070571 42 7.5 3.9 8.8 7.1 65 470 16
070571 41 12 3.6 8.0 6.7 13 460 18
070571 39 12 4.1 7.8 6.4 20 530 18
070571 38 12 [ANA 7.2 6.1 16 530 17
070571 41 11 4.3 6.9 5.7 18 540 18
070571 35 12 4.7 7.2 6.0 17 580 21
070571 37 14 5.3 7.4 6.2 42 630 23
070571 39 11 5.2 7.3 6.4 58 630 20
070571 42 11 5.4 7.3 6.1 60 640 19
070571 37 8.6 5.8 6.9 5.7 21 660 15
070571 37 7.9 5.1 7.6 5.9 20 590 14
070571 41 8.0 5.2 7.4 6.1 18 580 10
070571 40 8.6 4.9 8.3 6.8 15 590 16
070571 31 8.3 5.9 6.0 5.0 1" 500 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
Cels{ugi uS/cm, microsiemens per centimeter at 25 degrees Celsius; --, data not
available]

Specific pH

Temper- conduct- field

ature ance (stan-

Well Local source water lab dard
number 1 name Date of data? Remarks (deg C) (uS/cm) units)

PENNSAUKEN TOWNSHIP LANDFILL--Continued

014 Mu-1 02-10-87 NJDEP 3 - 420 6.0
014  Mw-1 04-23-87 NJDEP 3 - 430 5.?
015 MW-2 02-10-87 NJDEP 3 -- 220 5.6
015 MW-2 04-27-87 NJDEP 3 -- 190 5.3
016 MuW-3 02-11-87 NJDEP 3 -- 210 6.5
016 MuW-3 04-27-87 NJDEP 3 -- 2,100 6.2
017  MW-3D 05-12-87 NJDEP 3 -- 350 6.4
018 Mu-4 02-10-87 NJDEP 3 -- 140 4.5
018 MuW-4 04-23-87 NJDEP 3 -- 140 5.0
019  MW-5 02-11-87 NJDEP 3 - 750 6.2
019  MW-5 04-27-87 NJDEP 3 1,200 6.5
020 MuW-5D 05-12-87 NJDEP 3 -- 940 7.1
021 MW-6 02-10-87 NJDEP 3 -- 350 6.1
021 MW-6 04-23-87 NJDEP 3 -- 330 6.6
022 Mu-6D 05-12-87 NJDEP 3 .- 740 7.3
023 MW-7 02-10-87 NJDEP 3 -- 250 5.8
023 Mu-7 04-27-87 NJDEP 3 - 150 5.2
024  MuW-8 02-10-87 NJDEP 3 -- 320 6.3
024 MU-8 04-27-87 NJDEP 3 -- 290 5.8
025 MuW-9 02-10-87 NJDEP 3 -- 150 5.5
025 MuW-9 04-24-87 NJDEP 3 -- 170 4.3
026 Mu-10 02-10-87 NJDEP 3 -- 600 6.3
026 Muw-10 04-23-87 NJDEP 3 -- 440 6.0
027 Mmu-1 02-10-87 NJDEP 3 - 210 6.4
027 MWw-11 04-23-87 NJDEP 3 -- 240 5.9
028 MW-11D 04-30-87 NJDEP 3 -- 540 6.7
029 MuW-12 02-10-87 NJDEP 3 -- 620 6.6
029 MW-12 04-23-87 NJDEP 3 .- 750 .-
ALUMINUM SHAPES INCORPORATED
038 MuW-1-55 03-02-87 NJDEP 3 -- .- 5.3
039 MW-2-55 03-02-87 NJDEP 3 -- -- 5.6
040  MUW-3-65 03-02-87 NJDEP -- -- -
041 Mu-4-60 03-02-87 NJDEP .- - -
REMANUFACTURED ENGINES AND AUTO PARTS
042  MW-1 06-11-87 NJDEP 3 -- .- 6.5
042  Mu-1 08-27-85 NJDEP 3 -- -- 6.6
043  MW-2 06-11-87 NJDEP 3 -- 6.2
043 Mu-2 08-27-85 NJDEP 3 - .- 5.4
044 MW-3 08-27-85 NJDEP 3 - - 6.4
045 MU-4 06-11-87 NJDEP 3 - - 5.9
046 MU-5 06-11-87 NJDEP 3 - 5.9

1 Six-digit well numbers are USGS unique well numbers. Well-construction data are stored in

the USGS GWS! data base. Three-digit well numbers were assigned to wells not in the USGS
GWSI data base.

2 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.

3 Laboratory measurement of pH.

4 Replicate sample.

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

[Dissolved constituents, in milligrams per liter except as noted; ug/L,
micrograms per liter; --, data not availablel

Manga-
well Potas- Magne- Iron nese Chlo-
number! Sulfate Sodium sium Calcium  sium (ug/L)  (ug/L)  ride

PENNSAUKEN TOWNSHIP LANDFILL--Continued

014 60 18 . - .- 720 7,600 45
014 4.7 2.2 . .- - 6,100 - 4k
015 23 6.8 . .- 1,000 1,900 15
015 41 8.7 . - .- 2,100 - 8
0186 25 290 .- . - 2,900 1,300 390
016 38 250 . .- -~ 33,000 .- 360
017 19 25 - - -~ 13,000 1,900 40
018 34 7.9 .- - .- <10 510 16
018 22 17 .. - .- 30 -~ 14
019 8 9 .- .- .- 1,900 1,300 140
019 21 140 . . .- 2,900 -« 170
020 48 143 . .- - 7,100 1,400 0.1
021 27 19 .- - - <10 7,100 23
021 22 22 . .- -- 10 .- 22
022 30 41 . .- - 610 1,100 50
023 9 8.6 . .- -- 410 760 23
023 9 9 - .- .- 950 -- 6
024 14 30 .- - 2,900 1,600 35
024 22 20 . .- .- 1:400 -- 32
025 2 12 - .- .- 1500 2,400 19
025 41 22 .- . -~ 26,000 .- 16
026 56 34 . - .- 3/300 2,000 65
026 40 32 .- . .- /100 -- 42
027 15 4.6 .- - - 8,200 2,800 11
027 48 4.3 . .- -~ 58,000 - 14
028 26 74 -- .- .- .- - 182
029 34 14 .- - -- 3,600 400 25
029 ? ? - .- -~ 38’000 . 16
ALUMINUM SHAPES INCORPORATED
038 25 : - 4.76 - 150 .-
039 41 4.03 -~ 1,39 .-
040 10 - 8.96 - - .-
041 . - - 4.76 -~ 1,170 .-

REMANUFACTURED ENGINES AND AUTO PARTS

042 .- - - - -+ 6,300 - -
042 - - .- .- - - - -
043 .- - .- - -~ 53,000 -- -
043 .- - .- -- .- -- .- --
044 .- - - - -+ 12,000 - .-
045 - - -- .- -- 17,000 - -
046 .- .- .- -- .- 12,000 - -
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Table 6.--Results of analyses for trace metals in water from wells in the Swope 0il study area

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

Chro-

mium,
well Local Source Alum- Beryl - i hexa-
number name Date of data? inum  Arsenic Barium lium  Cadmium valent

Camden City Water Department
070363  PUCHACK 2 09-15-82 USGS 100 1 -- -- -- 3
070363  PUCHACK 2 04-10-84 NUS <100 <10 <100 <5 <1 49
070363  PUCHACK 2 04-10-84 NUS <100 <10 <100 <5 <1 69
070363 PUCHACK 2 04-10-84 NUS <DL <8 43 <1 <0.5 76
070363  PUCHACK 2 07-10-84 NUS <DL <8 <13 <1 <0.5 76
070366  PUCHACK 1 07-13-82 USGS <100 1 -- -- -- <1
070367 PUCHACK 3 07-21-80 USGS -- -- 60 3 <1 -
070367 PUCHACK 3 07-27-81 USGS -~ .- - -- -- <1
070367 PUCHACK 3 08-06-85 USGS 20 <1 49 <0.5 <1 390
070368 DELAIR 1 07-22-80 USGS -- -- 80 1 2 .-
070368 DELAIR 1 09-15-82 USGS 100 1 - -. - <1
070369  DELAIR 2 09-15-82 USGS 100 2 -- -- -- <1
070369 DELAIR 2 07-17-85 USGS <10 <1 89 0.5 2 1
070370 DELAIR 3 09-15-82 USGS 100 1 -- -~ - <1
070373  MORRIS 6 07-22-80 USGS -- -- 110 1 <1 --
070379  MORRIS 10 07-21-80 USsGS -- - 60 <1 7 --
070379  MORRIS 10 07-27-81 USGS -- -- -- -- -- --
070379  MORRIS 10 07-17-85 USGS <10 1 67 <0.5 2 <1
070386  MORRIS 3A 07-12-82 USGS <100 2 .- - - <1
070545  MORRIS 11 07-12-82 USGS <100 <1 -- .- - <1
070545 MORRIS 11 08-06-85 USGS 10 <1 85 1 1 <1
070586  MORRIS 12 07-27-81 USGS - - 3 30 1 1 <1
070586  MORRIS 12 07-13-82 USGS 100 4 -- -- - <1
070586  MORRIS 12 07-17-85 UsSGS 20 4 37 <0.5 <1 <1
070587  MORRIS 13 07-27-81 USGS .- 3 30 1 1 <1
070528 PUCHACK 7 07-13-82 USsGS <100 1 -- - - <1
070528  PUCHACK 7 08-06-85 USGS 40 <1 33 <0.5 <1 <1
070528  PUCHACK 7 08-06-85 USGS 40 <1 27 0.7 <1 <1
070528 PUCHACK 7 08-06-85 USGsS 30 <1 27 0.5 <1 <1
070535 TW-1-79 07-28-80 USGS -- -- 30 <1 2 --
Delaware Valley Water Company
050123 DVWC 28 08-06-80 USGS .- -- 50 <1 2 --
050123 DVMWC 28 12-02-82 USGS <100 1 .- - .- 1
050124  STEPHENS DR 08-02-85 USGS <10 <1 61 <0.5 <1 <1
Merchantvil le-Pennsauken Water Commission
050335  MARION 1 07-10-80 USGS -- -- 70 <1 2 .-
070345  PARK AVE 5 07-31-85 USGS 30 <1 36 <0.5 <1 <1
070350 PARK AVE 2 07-10-84 NUS <DL <8 32 <1 <0.5 <4
070350  PARK AVE 2 04-10-84 NUS <100 <10 <100 <5 <1 <10
070350 PARK AVE 2 07-10-80 UsSGS -- -- 40 <1 <1 -
070350  PARK AVE 2 10-27-82 USGS <100 1 -- -- -- <1
070350 PARK AVE 2 07-31-85 USGS 20 <1 38 0.5 <1 <1
070372  NATIONAL HWY 1 07-10-80 USGS -- - 50 <1 <1 -
070372  NATIONAL HWY 1 12-21-82 USGS 100 1 -- -- -- <1
070372 NATIONAL HWY 1 04-10-84 NUS <100 <10 <100 5 <1 <10
070372  NATIONAL HWY 1 08-01-85 USGS 40 <1 60 0.8 <1 <1
070602 NATIONAL HWY 2 08-01-85 USGS <10 <1 58 <0.5 1 <1
070602 NATIONAL HWY 2 04-10-84 NUS <100 <10 <100 <5 <1 <10
Recreational Well

070559  SWIM 1 07-01-80 UsGS .- -- 70 1 1
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Table 6.--

Results of analyses for trace metals in water from wells in the Swope Qil study area--
Continued

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

Well Sele- Thatl-
number 1 Cobalt Copper Lead Mercury Nickel nium Silver Lium Zinc
Camden City Water Department
070363 -- .- .- -- - - .- .- --
070363 <62 51 -~ 0.2 <40 <2 <10 <10 295
070363 71 <50 -- <0.2 <40 <2 <10 <20 218
070363 1" 17 <2 0.48 20 <2 <3 <2 36
070363 <10 <12 <2 0.55 20 <2 <3 <2 39
070366 -- -- -- -- -- .- .- -- --
070367 60 20 <10 -- .- .- - -- 53
070367 -- .- -- .- -- - -- -- --
070367 5 10 <10 .- -- -- .- -- 41
070368 170 <10 <10 - - .- .. -- 13
070368 - - - - - - -- -
070369 -- -- -- - - -- - -- -
070369 80 <10 <10 - - .- - 4
070370 .- -- - - - - --
070373 170 <10 <10 - - - - 14
070379 <3 <10 <10 - - - - 12
070379 - .- -- - -
070379 30 <10 20 - -- -- 63
070386 - .- .- - -- -
070545 - - -- -- -- - - --
070545 130 <10 <10 0.2 - - - 28
070586 80 10 10 - - .- - - 5
070586 -- -- -- -- - .- -
070586 20 <10 <10 - - - .- -- 10
Q70587 60 10 14 -- - -- 10
070528 6 20 <10 - -- . -- -- 23
070528 7 20 <10 -- - -- - 26
070528 é 20 <10 0.1 .- .- -- -- 27
070535 20 <10 <10 .- -- -- -- -- 8
Delaware Valley Water Company
050123 <3 25 <10 .- .- -- -- -- 56
050123 -- -- -- . -- - .. .- Z-
050124 <3 10 <10 -- -- .- .- .. 27
Merchantville-Pennsauken Water Commission
050335 7 15 <10 -- .- -- - .. 28
070345 ) 10 10 <0.1 -- .- -- -- 20
070350 <10 32 <2 <0.2 <15 <2 <3 <2 24
070350 <50 55 -- <0.2 <40 <2 <10 <10 --
070350 <3 17 <10 -- - -- - .- 19
070350 -- -- -- -- .. .. .- ..
070350 6 110 20 <0.1 -- - - -- 57
070372 <50 <50 <5 1.9 <40 <2 <10 <10 --
070372 <10 21 <2 1.5 <15 <2 <3 <2 26
070372 <3 33 <10 .- - - .- .. 57
070372 -- -- -- -- -- .- .. .- -
070372 4 40 10 1.8 -- -- -- - 28
070602 <3 20 <10 1.7 -- -- -- -- 37
070602 <50 <50 <5 0.7 <40 <2 <10 <10 -
Recreational Well
070559 8 33 <10 -- -- -- -- .- 77
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Table 6.--Results of analyses for trace metals in water from wells in the Swope 0il study area--
Continued

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

Chro-
mium,
Well Local Source Alum- Beryl- . hexa-
number ! name Date of data? inum Arsenic Barium Lium Cadmium valent
Swope Oil Superfund Site
001 MW-1 07-12-84 NUS 306 <8 <1 <1 0.73 <4
003 MW-3 07-12-84 NUS 819 <8 29 <1-- <0.5 6
006 MW-4 07-12-84 NUS 18,900 16 118 1 0.85 59
0046 MW-4 07-12-84 NUS -- 14 131 2 1.1 64
005 MW-5 07-12-84 NUS -- <8 87 . 1 29
Pennsauken Township Landfill
070568  LANDFILL 1 10-29-80 USGS -- -~ 200 <1 3 --
070571 LANDFILL & 10-29-80 USGS - .- 70 1 8 .-
070571  LANDFILL 4 10-10-85 USGS 90 <1 75 <0. <1 980
014  Mu-1 04-23-87 NJDEP - -- -- -- -- --
014 MuU-1 02-10-87 NJDEP -- <5 <1,000 -- <5 <50
015 MuW-2 04-27-87 NJDEP .- - -- -- -- --
015 MW-2 02-10-87 NJDEP -- <5 <1,000 -- <5 <50
016 MW-3 04-27-87 NJDEP - .- .- .- -- --
016 MW-3 02-10-87 NJDEP -- 8 <1,000 -- <5 <50
017 MW-3D 05-12-87 NJDEP - <5 <1,000 .- <5 <50
018 MJ-4 04-23-87 NJDEP -- -- .- .- - --
018 MW-4 02-11-87 NJDEP -- <5 <1,000 -- <5 1,100
019 MW-5 04-27-87 NJDEP - - -- -- -- - -
019 MW-5 02-10-87 NJDEP - <5 <1,000 - <5 <50
020 MW-5D 05-12-87 NJDEP -- <5 <1,000 -- <5 <50
021 MW-6 04-23-87 NJDEP -- .- -- -- -- --
021 MW-6 02-11-87 NJDEP .- <5 <1,000 -- <5 <50
022 MuW-6D 05-12-87 NJDEP .- <5 <1,000 .- <5 <50
023 MW-7 04-27-87 NJDEP .- .- .- .- .- .-
023 MW-7 02-10-87 NJDEP -- <5 <«1,000 -- <5 <50
026 M-8 04-27-87 NJDEP .- .- .- .- -- --
0246 M-8 02-10-87 NJDEP .- <5 <1,000 -- <5 <50
025 MW-9 04-24-87 NJDEP -- -- -- -- -- --
025 MW-9 02-10-87 NJDEP -- <5 <1,000 - <5 <50
026 MW-10 04-23-87 NJDEP .- -- -- -- -- --
026 MW-10 02-10-87 NJDEP - <5 <1,000 - <5 <50
027 Mu-11 04-23-87 NJDEP .- -- -- -- -- --
027 MW-11 02-10-87 NJDEP .- <5 <1,000 -- <5 <50
028 MW-11D 04-30-87 NJDEP -- -- 100 .- -- --
029 MW-12 04-23-87 NJDEP .- .- .- - -- --
029 MW-12 02-10-87 NJDEP -- <5 <1,000 -- <5 <50
Aluminum Shapes Incorporated
038 MW-1-55 03-02-87 NJDEP 421 1.0 200 -- 10 <1.0
039 MW-2-55 03-02-87 NJDEP 281 9.0 390 -- <10 1.
040 MW-3-55 03-02-87 NJDEP 362 -- -- - .- --
041  MW-4-55 03-02-87 NJDEP 421 4.0 170 -- <10 6.
Remanufactured Engines and Auto Parts
042 MuW-1 06-11-87 NJDEP .- -- .- -- <5 <50
042  MW-1 08-27-85 NJDEP -- <10 -- 21 1 28
043 MW-2 06-11-87 NJDEP -- -~ -- -- <5 <50
043 MW-2 08-27-85 NJDEP -- <10 - 33 11 56
044  MU-3 08-27-85 NJDEP -- <10 - 9 17 14
045 MW-4 06-11-87 NJDEP -- -- -- .- <5 <50
046  MW-5 06-11-87 NJDEP - -- .- - <5 <50

Six-digit well numbers are USGS unique well numbers. Well-construction data are stored in the USGS
Ground-Water Site Inventory data base. Three-digit well numbers were assigned to wells not in the
2 USGS GWSI data base. Well 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
3 or examined for quality assurance or quality control.
NUS reported total dissolved chromium.

Replé;a%g gzalyses are shown for well 070363 on 04-10-84, for well 070528 on 08-06-85, and for well 004 on
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Table 6.--Results of analyses for trace metals in water from wells in the Swope Qil study area--
Continued

[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 Sele- Thal- X
number 1 Cobalt Copper tead Mercury Nickel nium Silver Lium Zinc

Swope Oil Superfund Site

001 <10 7 8.8 0.71 <15 <2 <3 <2 152
003 <10 18 7.7 <0.2 <15 <2 <3 <2 53
004 12 40 74 <0.2 <15 <2 <3 <2 109
004 16 -- 90 .. 22 <2 <3 <2 123
005 11 -- 61 .- 25 <2 <3 <2 121
Pennsauken Township Landfill

070568 40 13 15 -- -- -- .- -- 200

070571 20 55 47 -- -- -- -- .- 140

070571 30 10 <10 -- -- .- -- - 79
014 -- <50 <5 .- -- -- -- - --
014 -- <50 <5 <1 -- <5 <50 - 120
015 -- <50 <5 -- -- -- -- -- --
015 - <50 <5 <1 -- <5 <50 -- <100
016 -- <50 <5 .- -- -- .- - --
016 -- <50 <5 <1 -- <5 <50 -- <100
017 - <50 6 <1 -- -- -- -- --
018 -- <50 6 -- - -- -- -- -
018 -- <50 <5 1.8 .- <10 <50 - 70
019 -- <50 <5 <1 .- -- -- - --
019 -- <50 <5 <1 -- <5 <50 - <50
020 -- <50 <5 <1 .- -- 1.3 -- <0.05
021 -- <50 5 -- -- .- - -- <50
021 -- <50 <5 4.5 -- <10 <50 -- <50
022 -- <50 ) <1 - 8.6 1.6 .- <50
023 -- <50 7 .- -- -- -- -- -
023 - <50 <5 <1 -- <5 <50 -- <50
024 X 50 <5 -- -- - - - --
024 -- <50 <5 <1 -- <5 <50 .- <100
025 -- <50 5 -- -- -- -- - --
025 -- <50 <5 <1 -- <5 <50 -- <50
026 -- <50 <5 - - - - - -
026 -- <50 <5 <1 -- <5 <50 .- <100
027 -- 50 5 .- -- -- - - --
027 -- <50 <5 <1 -- <5 <50 - <100
028 .- ? ? ? -- <5 2.4 -- 70
029 -- 50 5 .- -- -- -- .- --
029 - <50 <5 <1 .- <5 <50 -- <100

Aluminum Shapes Incorporated
038 .- <20 <2.0 0.2 <100 - -- -- 86
039 .- <20 <2.0 0.4 104 - -- -- 48
040 - .- -- -- -- .- - .- 55
041 -- <20 <2.0 0.3 - -- .- - 86
Remanufactured Engines and Auto Parts

042 - 60 89 -- <20 -- -- -- 50
042 -- 113 37 <0.4 69 <2 11 180 68
043 66 89 <0.2 <20 .- -- -- 30
043 - 15 50 <0.4 128 <2 1 1,500 63
044 -- 163 12 <0.4 69 <2 11 200 147
045 -- 40 76 <0.2 <20 -- -- .- 50
046 -- 70 74 <0.2 <20 - -- -- 50
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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 ug/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
(R1/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).1]

Carbon- Chloro-
Source tetra- i-
Well Local of Bromo- chlo- Chloro- bromo- Chtoro-
number 1 name Date data? Benzene form ride benzene methane ethane

Camden City Water Department

070363 PUCHACK 2 09-15-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070363 PUCHACK 2 04-10-84 NUS BD -- BD <5 BD BD
070366 PUCHACK 1 07-13-82 USGS <1.0 <1.0 <f.0 <1.0 <1.0 <1.0
070367 PUCHACK 3 07-21-80 USGS <1.0 .- <1.0 -- <1.0 --
070367 PUCHACK 3 07-27-81 USGS <1.0 .- <1.0 -- <1.0 --
070367 PUCHACK 3 08-06-85 USGS <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
070368 DELAIR 1 07-22-80 USGS <1.0 -- <1.0 -- <1.0 --
070368 DELAIR 1 07-27-81 USGS <1.0 .- <1.0 -- <1.0 --
070368 DELAIR 1 09-15-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070369 DELAIR 2 09-15-82 USGS <1.0 <1.0 <1.0 2.0 <1.0 <1.0
070370 DELAIR 3 09-15-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070373 MORRIS 6 07-22-80 USGS <1.0 -- <1.0 -- <1.0 --
070373 MORRIS 6 07-27-81 USGS <1.0 - <1.0 -- <1.0 .-
070379 MORRIS 10 07-21-80 USGS 5.0 -- <1.0 -- <1.0 --
070379 MORRIS 10 07-27-81 USGS <1.0 -- <1.0 -- <1.0 --
070386 MORRIS 3A 07-27-81 USGS <1.0 -- <1.0 -- <1.0 --
070386 MORRIS 3A 07-12-82 USGS <1.0 <1.0 <1.0 10 <1.0 <1.0
070586 MORRIS 12 07-27-81 USGS <1.0 -- <1.0 -- <1.0 --
070586 MORRIS 12 07-13-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070587 MORRIS 13 07-27-81 USGS <1.0 -- <1.0 -- <1.0 --
070528 PUCHACK 7 07-13-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070535 TW-1-79 07-28-80 USGS <1.0 .- <1.0 -- <1.0 --
070545 MORRIS 11 07-12-82 UsGSs <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Delaware Valley Water Company
050123 DVWC 28 08-06-80 USGS <1.0 -- <1.0 -- <1.0 --
050123 DVWC 28 12-02-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
050124 STEVENS DR 08-02-85 USGS <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Merchantville-Pennsauken Water Commission
050335 MARION 1 07-11-80 USGS <1.0 -- <1.0 -- <1.0 --
070345 PARK AVE 5 07-31-85 USGS <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
070350 PARK AVE 2 07-10-80 USGS <1.0 -- <1.0 .- <1.0 --
070350 PARK AVE 2 07-30-80 USGS <1.0 -- <1.0 -- <1.0 --
070350 PARK AVE 2 10-27-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070350 PARK AVE 2 04-10-84 NUS BD -- BD BD BD BD
070350 PARK AVE 2 07-10-84 NUS BD -- BD BD BD BD
070350 PARK AVE 2 07-31-85 UsGS <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
070372 NATIONAL HWY 1 07-10-80 USGS <1.0 -- <1.0 -- <1.0 --
070372 NATIONAL HWY 1 04-10-84 NUS BD -- 18 BD BD BD
070602 NATIONAL HWY 2 04-10-84 NUS BD -- BD BD BD BD
Recreational Well
070559 SWIM 1 07-01-80 USGS <1.0 -- <1.0 -- <1.0 --
Swope 0il Superfund Site
001 MW- 1 07-12-84 NUS BD -- BD BD BD BD
003 MW-3 07-12-84 NUS BD .- BD BD BD BD
004 MW-4 07-12-84 NUS BD .- BD BD BD BD
004 MuW-4 07-12-84 NUS BD -- BD BD BD BD
0053 MW-5 07-12-84 NUS BD -- BD BD BD BD




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 ug/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 Sugerfund site is given in table 9. Compounds
analyzed for during the RI/FS and not Llisted in this table were below the detection limit in all samples
(NUS Corporation, 1985).]

Di-
Di- Chloro- Methyl - N
chloro- di- ene 1,3-di-  Methyl-
Well Chloro- bromo-  fluoro- Ethyl- Methyl- chlo- Acrylo- Acro- chloro- chlo-
number form methane methane benzene bromide ride nitrile Llein propene ride
Camden City Water Department
070363 <1.0 .- BD 8D <5 -- -- BD -
070363 BD <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 -
070366 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 --
070367 <1.0 <1.0 - -- -- <1.0 -- .- -- .-
070367 <1.0 <1.0 -- -- -- <1.0 - -- --
070367 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - .- <3.0 <3.0
070368 <1.0 <1.0 .- -- - <1.0 -- -- - .-
070368 <1.0 <1.0 -- -- .- <1.0 -- -- - -
070368 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 -
070369 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 .- -- <1.0 -
070370 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 -
070373 <1.0 <1.0 .- -- -- <1.0 .- -- .- --
070373 <1.0 <1.0 - .- - <1.0 -- -- -- --
070379 <1.0 <1.0 -- -- -- <1.0 -- -- .- .-
070379 <1.0 <1.0 -- -- .- <1.0 -- -- -- .-
070386 <1.0 <1.0 -- .- -- <1.0 -- -- .- .-
070386 <1.0 <1.0 <1.0 <1.0 <1. <1.0 -- -- <1.0 -
070586 <1.0 <1.0 -- -- -- <1.0 -- -- -- .-
070586 <1.0 <1.0 <1.0 <1.0 <1.0 8.0 .- -- <1.0 -
070587 <1.0 <1.0 -- -- -- <1.0 -- -- -- --
070528 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1 --
070535 <1.0 <1.0 .- -- .- <1.0 -- -- - .-
070545 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1 --
Delaware Valley Water Company
050123 <1.0 <1. -- .- .- <1.0 - - -- -
050123 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- -- <1.0 --
050124 <3.0 <3. <3.0 <3.0 <3.0 <3.0 -- -- <3.0 -
Merchantville-Pennsauken Water Commission
050335 <1.0 <1.0 -- .- -- <1.0 - - -- --
070345 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0 <3.0
070350 <1.0 <1.0 -- - - <1.0 - - -- --
070350 <1.0 <1.0 - -- -- <1.0 -- - -- -
070350 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - -- <1.0 --
070350 BD .- .- BD BD 8D .- - BD .-
070350 BD == -- 8D 8D 13 -- -- BD -
070350 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 -- - <3.0 -
070372 <1.0 <1.0 - -- -- <1.0 -- -- -- --
070372 BD .- .- BD BD 8D .- -- BD -
070602 BD LR .- 8D BD <5 .- -- BD -
Recreational Well
070559 <1.0 <1.0 -- -- -- <1.0 .- - -- --
Swope Oil Superfund Site
001 8D == LR BD BD BD .- .- 8D i
003 BD -- - BD BD BD .- -- BD --
004 BD o .- BD BD BD .- .- 8D -
004 BD -= -- BD BD BD - -- BD .-
005 BD - -- BD BD BD .- -- BD i
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Table 7.--Eesults gf analyses for purgeable organic compounds in water from wells in the Swope Oil study area--
ontinuel

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the
detection limit of 10 ug/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 0il Superfund site is given in table 9. Compounds
analyzed for during the RI/FS and not listed in this tagle were below the detection limit in all samples
(NUS Corporation, 1985).1

Tetra- Tri- Tri- 1,1-di- )

Source chloro- chloro- chloro- vinyl chloro- 1,1-di-

Well Local of ethyl- ethyl- flouro- chlo- ethyl- chloro-
number 1 name Date data? ene  Toluene ene  methane ride ene ethane

Camden City Water Department

070363 PUCHACK 2 09-15-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0
070363 PUCHACK 2 04-10-84 NUS <5 BD <5 - BD BD BD
070366 PUCHACK 1 07-13-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070367 PUCHACK 3 07-21-80 USGS <1.0 <1.0 14.0 - -- <1.0
070367 PUCHACK 3 07-27-81 USGS 5.0 <1.0 11.2 -- -- <1.0
070367 PUCHACK 3 08-06-85 USGS <3.0 <3.0 9.6 <3.0 <3.0 <3.0 <3.0
070368 DELAIR 1 07-22-80 USGS <1.0 <1.0 <1.0 -- - -- <1.0
070368 DELAIR 1 07-27-81 USGS <1.0 <1.0 <1.0 -- -- -- <1.0
070368 DELAIR 1 09-15-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070369 DELAIR 2 09-15-82 USGS 3.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070370 DELAIR 3 09-15-82 UsGS <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0
070373 MORRIS 6 07-22-80 USGS <1.0 <1.0 <1.0 -- -- <1.0
070373 MORRIS 6 07-27-81 USGS <1.0 <1.0 <1.0 -- - <1.0
070379 MORRIS 10 07-21-80 USGS <1.0 6.0 <1.0 -- -- <1.0
070379 MORRIS 10 07-27-81 USGS <1.0 <1.0 2.0 - -- <1.0
070386 MORRIS 3A 07-27-81 USGS <1.0 <1.0 3.2 -- -- -- <1.0
070386 MORRIS 3A 07-12-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070545 MORRIS 11 07-12-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070586 MORRIS 12 07-27-81 USGS <1.0 <1.0 <1.0 -- -- = <1.0
070586 MORRIS 12 07-13-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
070587 MORRIS 13 07-27-81 USGS <1.0 <1.0 <1.0 - -- - <1.0
070528 PUCHACK 7 07-13-82 USGS <1.0 <1.0 64.0 <1.0 <1.0 <1.0 <1.0
070535 TW-1-79 07-28-80 USGS <1.0 <1.0 <1.0 - -- - <1.0
Delaware Valley Water Company
050123 DVWC 28 08-06-80 USGS <1.0 <1.0 <1.0 .- -- -- <1.0
050123 DVWC 28 12-02-82 USGS <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
050124 STEPHENS DR 08-02-85 USGS <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Merchantvil le-Pennsauken Water Company
050335 MARION 1 08-11-80 USGS <1.0 <1.0 <1.0 .- -- -- <1.0
070345 PARK AVE 5 07-31-85 USGS <3.0 <3.0 15.0 <3.0 <3.0 <3.0 <3.0
070350 PARK AVE 2 07-10-80 UsGS <1.0 <1.0 119 -- .- - <1.0
070350 PARK AVE 2 07-30-80 UsGS <1.0 <1.0 146 -- .- -- <1.0
070350 PARK AVE 2 10-27-82 USGS <1.0 <1.0 150 <1.0 <1.0 <1.0 <1.0
070350 PARK AVE 2 04-10-84 NUS -- .- 107 .- BD 8D BD
070350 PARK AVE 2 07-10-84 NUS - . 68 - 8D BD BD
070350 PARK AVE 2 07-31-85 USGS <3.0 <3.0 3.1 <3.0 <3.0 <3.0 <3.0
070372 NATIONAL HWY 1 07-10-80 USGS <1.0 <1.0 <1.0 - - .. <1.0
070372 NATIONAL HWY 1  04-10-84 NUS 5 -- 9 -- BD <4 [
070602 NATIONAL HWY 2  04-10-84 NUS BD BD BD -- BD BD BD
Recreational Well
070559 SWIM 1 07-01-80 USGS <1.0 <1.0 <1.0 -- -- -- <1.0
Swope Qil Superfund Site
001 MW-1 07-12-84 NUS <2 <2 BD BD BD <2 <2
003 MW-3 07-12-84 NUS 42 <1 BD BD BD 13 <2
004 MW-4 07-12-84 NUS 28 BD <4 BD BD 9 BD
004 MuW-4 07-12-84 NUS 30 BD <4 BD 8D 10 BD
005 MW-5 07-12-84 NUS <4 8D <2 BD BD BD <3
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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 wug/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 feas16|l1ty study (RI/FS)
conducted at the Swope Oil Superfund site is given in table 9. C unds analyzed for during the RI/FS and
not listed in this table were below the detection Limit in all samples (NUS Corporation, 1985).]

1,2- 2-
1,1,1- 1,1,2- 1,1,2,2- transdi chloro- . . .
tri- tri- tetra- 1,2-di- 1,2-di- 1,3-di- chloro- ethyl- 1,3-di- 1,4-di- 1,2-di-
Well chloro- chloro- chloro- chloro- chloro- chloro- ethyl- vinyl- chloro- chloro- chloro-
number!  ethane ethane ethane ethane propane propane ene ether benzene benzene benzene
Camden City Water Department
070363 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - - - - -
070363 BD BD BD BD BD .- <5 BD BD BD BD
070366 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 --
070367 <1.0 -- -- <1.0 -- -- <1.0 -- -- -- --
070367 <1.0 .- -- <1.0 -- -- 25 .- - -- --
070367 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 4.4 <3.0 -- -- -
070368 <1.0 -- -- <1.0 -- -- <1.0 -- .- -- -
070368 <1.0 -- -- <1.0 -- -- <1.0 -- -- - -
070368 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 -- .- .-
070369 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- - .
070370 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 .- .- --
070373 <1.0 -- .- <1.0 -- -- <1.0 - .- - -
070373 <1.0 -- -- <1.0 -- -- <1.0 .- .- -- --
070379 <1.0 -- -- <1.0 - -- <1.0 -- .- -- .-
070379 <1.0 -- -- <1.0 - -- <1.0 -- -- - --
070386 <1.0 -- .- <1.0 - -- <1.0 .- -- .- -
070386 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 .-
070545 <1.0 <1. <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 -
070586 <1.0 -- -- <1.0 .- .- <1.0 -- -- -- -
070586 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1.0 -
070587 <1.0 -- .- <1.0 -- .- <1.0 .- .- .- .-
070528 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 15 <1.0 -- <1.0 --
070535 <1.0 -- -- <1.0 .- .- <1.0 -- -- .- --
Delaware Valley Water Company
050123 <1. .- - <1.0 -- -- <1.0 -- -- -- -
050123 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- .- -
050124 <3. <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - -- -
Merchantville-Pennsauken Water Company
050335 <1.0 - .- <1.0 .- -- <1.0 -- -- -- --
070345 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 .- .-
070350 <1.0 -- -- <1.0 -- -- <1.0 -- .- -- --
070350 <1.0 -- -- <1.0 -- - <1.0 .- -- - --
070350 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 12 <1.0 -- . -
070350 BD BD BD BD BD .- BD BD BD BD BD
070350 BD BD BO BD BD -- BD BD BD BD BD
070350 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 -- -- --
070372 <1.0 - .- <1.0 - - <1.0 - -- - --
070372 14 BD BD 2 BD -- 53 BD BD BD BD
070602 BD BD BO BD BD .- BD BD BD BD BD
Recreational Well
070559 <1.0 -- -- <1.0 -- -- <1.0 -- - - --
Swope Oil Superfund Site
001 <3 <3 BD BD BD .- BD BD BD BD BD
003 53 BD BD BD BD -- <2 BD BD BD BD
004 29 BD BD BD BD -- <3 BD BD BD BD
004 32 BD BD BD BD -- <3 BD BD BD BD
005 <3 BD BD BD BD .- 8 BD BD BD BD




Table 7.~-§esults of analyses for purgeable organic compounds in water from wells in_the Swope Oil study area--
ontinued

iDissolved constituents, in micrograms per liter; <10, concentration of compound is less than the detection
limit of 10 ug/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 studK
(RI/FS) conducted at the Swope 0il 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).]

Carbon- Chloro-
Source tetra- di-
well Local of Bromo- chlo- Chloro- bromo- Chloro-
number name Date data? Benzene form ride benzene methane ethane
Pennsauken Township Landfill
070586 LANDFILL 1 10-29-80 USGS 22 -- <1.0 -- <1.0 -
070571 LANDFILL 4 10-29-80 USGS <1.0 -- <1.0 -- <1.0 --
014 Mw- 1 02-10-87 NJDEP 190 <5 <5 <5 <5 <5
014 MW-1 04-23-87 NJDEP 140 <5 <5 6 <5 <5
015 MW-2 02-10-87 NJDEP <5 <5 <5 <5 <5 <5
015 MW-2 04-27-87 NJDEP <5 <5 <5 <5 <5 <5
016 MW-3 02-10-87 NJDEP 63 <5 <5 61 <5 <5
016 MW-3 04-27-87 NJDEP 56 <5 <5 72 <5 <5
017 MW-3D 05-12-87 NJDEP <5 <5 <5 <5 <5 <5
018 MW-4 02-11-87 NJDEP <5 <5 <5 <5 <5 <5
018 MW-4 04-23-87 NJDEP <5 <5 <5 <5 <5 <5
019 MW-5 02-10-87 NJDEP 12 <5 <5 21 <5 <5
019 MW-5 04-27-87 NJDEP 14 <5 24 <5 <5 <5
020 MW-5D 05-12-87 NJDEP 8.7 <5 <5 <5 <5 <5
021 Mw-6 02-11-87 NJDEP <5 <5 <5 5.2 <5 <5
021 MwW-6 04-23-87 NJDEP 5.5 <5 <5 <5 <5 <5
022 Mw - 6D 05-12-87 NJDEP <5 <5 <5 8.9 <5 <5
023 MW-7 02-10-87 NJDEP <5 <5 <5 <5 <5 <5
023 MW-7 04-27-87 NJDEP <5 <5 9.8 7.6 <5 <5
024 Mw-8 02-10-87 NJDEP <5 <5 <5 <5 <5 <5
024 MW-8 04-27-87 NJDEP <5 <5 <5 <5 <5 <5
025 MW-9 02-10-87 NJDEP 12 <5 <5 20 <5 <5
025 MW-9 04-24-87 NJDEP 86 <5 <5 <5 <5 <5
026 MW-10 02-10-87 NJDEP <5 <5 <5 <5 <5 <5
026 MW-10 04-23-87 NJDEP <5 <5 <5 <5 <5 <5
027 Mw-11 02-10-87 NJDEP <5 <5 <5 <5 <5 <5
027 MW-11 04-23-87 NJDEP <5 <5 8.4 9.5 <5 <5
028 MW-110 04-30-87 NJDEP <5 <5 <5 <5 <5 <5
029 MwW-12 02-10-87 NJDEP <5 <5 <5 1" <5 <5
029 MW-12 04-23-87 NJDEP -- -- -- .- -- --
Aluminum Shapes Incorporated
038 MW-1-55 03-02-87 NJDEP 38 <5 <5 6 <5 <5
039 MuW-2-55 03-02-87 NJDEP 72 <5 <5 48 <5 <5
040 MW-3-65 03-02-87 NJDEP 55 <5 <5 29 <5 <5
041 MW-4-60 03-02-87 NJDEP <5 <5 <5 <5 <5 <5
042 MW-1 06-11-87 NJOEP 4 5 <3 <6 <3 <10
Remanufactured Engines and Auto Parts
042 MW- 1 08-27-85 NJDEP <10 <10 <10 <10 -- <10
043 MW-2 06-11-87 NJIDEP <220 <240 <140 <300 <160 <500
043 MW-2 08-27-85 NJDEP 300 <200 <200 <200 -- <200
044 MW-3 08-27-85 NJDEP <10 <10 <10 <10 -- <10
045 MW-4 06-11-85 NJDEP <11 <12 <7 <15 <8 <25
046 MW-5 08-27-85 NJDEP <b <5 <3 <6 <3 <10




Table 7.--Results gf analyses for purgeable organic_compounds in water from wells in the Swope Qil study area--
Continue

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the
detection limit of 10 pg/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).1

Di-
Di- Chloro- Methyl -
chloro- di- ene 1,3-di-  Methyl-
Well Chloro- bromo- fluoro- Ethyl-  Methyl- chlo- Acrylo- Acro- chloro- chlo-
number 1 form methane methane benzene bromide ride nitrile Llein propene ride
Pennsauken Township Landfill
070568 <1.0 <1.0 -- -- - 4.6 -- -- - -
070571 <1.0 <1.0 -- -- -- <1.0 -- -- -- -
014 <5 <5 <5 <5 <5 <50 <50 47 <5
014 <5 <5 -- 6.9 <5 <5 <50 <50 <5 <5
015 <5 <5 .- <5 <5 <5 <50 <50 <5 <5
015 <5 <5 - <5 <5 <5 <50 <50 <5 9.7
016 <5 <5 - 300 <5 <5 <50 <50 7.7 <5
016 <5 <5 - 90 <5 <5 <50 <50 <5 <5
017 <5 <5 -- <5 <5 <5 <50 <50 <5 <5
018 <5 <5 -- <5 <5 <5 <50 <50 <5 <5
018 <5 <5 <5 <5 <5 <50 <50 <5 <5
019 <5 <5 -- 7 <5 5.9 <50 <50 <5 <5
019 <5 <5 -- 6.6 <5 15 <50 <50 <5 <5
020 <5 <5 - <5 <5 <5 <50 <50 <5 <5
021 <5 <5 -- <5 <5 9.4 <50 <50 <5 <5
021 <5 <5 - <5 <5 5.9 <50 <50 <5 <5
022 <5 <5 .- <5 <5 <5 <50 <50 <5 <5
023 <5 <5 - <5 <5 <5 <50 <50 <5 <5
023 <5 <5 .- <5 <5 8.0 <50 <50 <5 8
024 <5 <5 <5 <5 <5 <50 <50 <5 <5
024 <5 <5 -- <5 <5 <5 <50 <50 <5 10
025 <5 <5 8.2 <5 5.5 <50 <50 <5 <5
025 <5 <5 - 10 <5 <5 <50 <50 <5 <5
026 <5 <5 -- <5 <5 <5 <50 <50 <5 <5
026 <5 <5 -- <5 <5 <5 <50 <50 <5 <5
027 <5 <5 -- <5 <5 <5 <50 <50 <5 <5
027 <5 <5 -- 9.3 <5 <5 <50 <50 <5 <5
028 <5 <5 -- <5 <5 <5 <50 <50 <5 <5
029 7.6 <5 .- <5 <5 <5 <50 <50 <5 <5
029 .- <5 - <5 <5 <5 <5 <5 <5 <5
Aluminum Shapes Incorporated
038 <5 <5 - <5 <5 <5 <10 <10 <5 <5
039 <5 <5 -- 8.1 <5 <5 <10 <10 <5 <5
040 <5 <5 -- 18 <5 <5 <10 <10 <5 <5
041 <5 <5 .- <5 <5 <5 <10 <10 <5 <5
042 <2 <2 - <7 <10 <3 -- 10 <5 <10
Remanufactured Engines and Auto Parts
042 <10 <10 -- <10 -- <10 <100 <100 -- .-
043 <80 <110 -- <360 <500 <140 -- -+ <250 <500
043 <200 <200 -- <200 -- <200 <2000 <2000 -- --
044 <10 <10 -- <10 - 20 <100 <100 .- .-
045 <4 <6 .- <18 <25 <7 -- .- <13 <25
046 <2 <2 -- <7 <10 <3 -- - <5 10
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Table 7.--§esults gj analyses for purgeable organic compounds in water from wells in the Swope Oil study area--
ontinue:

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the
detection limit of 10 pg/L; BD, constituent not detected-detection limit is not specified; --, not
analyzed. A complete list of compounds analyzed fur during 1984 for the remedial investigation and
feasibility study (RI/FS) conducted at the Swope 0il Sugerfund site 18 given in tabie 9. Compounds
analyzed for during the RI/FS and not listed in this tabie were below the detection limit in all samples
(NUS Corporation, 1985).1]

Tetra- Tri- Tri- 1,1-di- i

Source chloro- chloro- chloro- vinyl chloro- 1,1-di-

Well Local of ethyl- ethyi- flouro- chlo- ethyl- chloro-
number ! name Date data? ene  Toluene ene methane ride ene ethane

Pennsauken Township Landfitl

070568 LANDFILL 1 10-29-80 UsGS 13 3.5 17.0 .- .. .- 83
070571 LANDFILL 4 10-29-80 USGS <1.0 <1.0 <1.0 -- -- .- <1.0
014 MW-1 02-10-87 NJDEP 7.9 <5 <5 .- 37 <5 <5
014 MW-1 04-23-87 NJDEP 6.6 1 <5 s 6.4 <5 <5
015 MW-2 02-10-87 NJDEP <5 <5 <5 .- 12 <5 <5
015 MW-2 04-27-87 NJDEP <5 <5 <5 .- <5 <5 <5
016 MW-3 02-10-87 NJDEP <5 <5 <5 .- <5 <5 <5
016 MUW-3 04-27-87 NJDEP <5 <5 <5 - <S <5 <5
017 MW-3D 05-12-87 NJDEP 5.9 <5 6.6 .- 14 <5 <5
018 MW-4 02-11-87 NJDEP <5 <5 <5 .- <5 <5 <5
018 MW-4 04-23-87 NJDEP <5 <5 <5 .- <5 <5 <5
019 MW-5 02-10-87 NJDEP <5 <5 <5 -- <5 <5 <5
019 MW-5 04-27-87 NJDEP <5 5.2 <5 .- <5 <5 <5
020 MW-5D 05-12-87 NJDEP <5 <5 <5 -- <5 <5 <5
021 MW-6 02-11-87 NJDEP 9.5 <5 <5 -- <5 <5 <5
021 MW-6 04-23-87 NJDEP <5 <5 <5 .- <5 <5 <5
022 MW- 6D 05-12-87 NJDEP <5 <5 <5 .- <5 <5 <5
023 MW-7 02-10-87 NJDEP <5 <5 <5 -- <5 <5 <5
023 MuW-7 04-27-87 NJDEP <5 <5 6.2 .- <5 <5 <5
024 MW-8 02-10-87 NJDEP <5 <5 <5 .- <5 <5 <5
024 MW-8 04-27-87 NJDEP 9.1 <5 12 .- <5 <5 <5
025 MUW-9 02-10-87 NJDEP <5 <5 <5 -- <5 <5 <5
025 MW-9 04-24-87 NJDEP 30 38 18 -- 19 <5 <5
026 MW-10 02-10-87 NJDEP <5 <5 <5 -- <5 <5 <5
026 MW-10 04-23-87 NJDEP <5 <5 <5 .- <5 <5 <5
027 MW-11 02-10-87 NJDEP <5 <5 <5 .- <5 <5 <5
027 MuW-11 04-23-87 NJDEP <5 <5 <5 - <S <5 <5
028 MW-11D 04-30-87 NJDEP 59 <5 50 - <5 <5 <5
029 MW-12 02-10-87 NJDEP <5 <5 <5 - <5 <5 <5
029 MW-12 04-23-87 NJDEP <5 <5 <5 - <5 <5 <5

Aluminum Shapes Incorporated
038 MW-1-55 03-02-87 NJDEP <5 <5 <5 <5 25 <5 <5
039 MW-2-55 03-02-87 NJDEP <5 <5 <5 <5 <5 <5 <5
040 MW-3-65 03-02-87 NJDEP <5 <5 <5 <5 <5 <5 <5
041 MUW-4-60 03-02-87 NJDEP 6.7 <5 <5 <5 <5 <5 <5
Remanufactured Engines and Auto Parts
042 MW-1 08-27-85 NJDEP -- <10 20 -- <10 <10 <10
042 MW-1 06-11-87 NJDEP <4 <6 37 .- <10 <3 <5
043 MW-2 08-27-85 NJDEP -- 400 <200 -- <200 <200 1000
043 MW-2 06-11-87 NJDEP <210 <300 2200 -- <500 310 970
044 MW-3 08-27-85 NJDEP .- <10 31000 -- <10 20 500
045 MW-4 06-11-87 NJDEP <10 <15 160 == <25 <7 <12
046 MW-5 06-11-87 NJDEP <4 <6 120 -- <10 <3 <5
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Table 7.--Results of analyses for purgeable organic_compounds in water from wells in the Swope QOil study area--

Continued

[Dissolved constituents, in micrograms per liter; <10, concentration of compound is less than the detection
limit of 10 pg/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 0il Superfund site is given in table 9. Comfounds analyzed for during the RI/FS and
not listed in this table were below the detection Limit in all samples (NUS Corporation, 1985).]

1,2- 2-
1,11~ 1,1,2- 1,1,2,2- transdi chloro- ) ) .
tr1- tr1- tetra- 1,2-di- 1,2-di- 1,3-di- chloro- ethyl- 1,3-di- 1,4-di- 1,2-di-
Well 1 chloro-  chloro- chloro- chloro- chloro-  chloro- ethyl-  vinyl- chloro- chloro- chtoro-
number ethane ethane ethane ethane propane propane ene ether benzene benzene benzene
Pennsauken Township Landfill

070568 <1.0 -- <1.0 - - <1.0 .- -- - .-

070571 <1.0 -- <1.0 - - <1.0 -- -- - --
014 <5 <5 <5 <5 <5 - 170 <5 <10 <10 <10
014 <5 <5 <5 <5 <5 - 72 <5 <5 <5 14
015 <5 <5 <5 <5 <5 - 40 <5 <10 <10 <10
015 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5
016 <5 <5 <5 <5 <5 .- <5 <5 <10 11 <10
016 <5 <5 <5 <5 <5 <5 <5 <5 <5 63
017 <5 <5 <5 <5 <5 17 <5 <5 <5 <5
018 <5 <5 <5 <5 <5 - <5 <5 <10 <10 <10
018 <5 <5 <5 <5 <5 - <5 <5 <5 <5 <5
019 <5 <5 <5 <5 <5 7.0 <5 <10 <10 <10
019 <5 <5 <5 <5 <5 -- 50 <5 <5 <5
020 <5 <5 <5 <5 <5 .- <5 <5 <5 <5 <5
021 <5 <5 <5 <5 <5 -- 17 <5 <10 <10 <10
021 <5 <5 <5 <5 <5 -- 22 <5 <5 <5 <5
022 <5 <5 <5 <5 <5 - <5 <5 <5 <5 <5
023 <5 <5 <5 <5 <5 .- 7.4 <5 <10 <10 <10
023 16 <5 <5 <5 <5 - 29 <5 <5 <5 <5
024 <5 <5 <5 <5 <5 - <5 <5 <10 <10 <10
024 <5 <5 <5 <5 <5 - 15 <5 <5 <5 <5
025 <5 <5 <5 <5 <5 - 7.9 <5 <10 <10 <10
025 <5 <5 <5 <5 <5 -- 35 <5 <5 <5 25
026 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5
026 <5 <5 <5 <5 <5 - <5 <5 <10 <10 <10
027 <5 <5 <5 <5 <5 - <5 <5 <10 <10 <10
027 8.5 <5 35 <5 <5 <5 <5 8.0 17 22
028 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
029 <5 <5 <5 <5 <5 <5 <5 <10 <10 <10
029 <5 <5 <5 <5 <5 -- <5 <5 <5 <5 <5

Aluminum Shapes Incorporated
038 <5 <5 <5 <5 <5 -- 76 <5 <10 <10 5
039 <5 <5 <5 <5 <5 -- 8.2 <5 <10 17 5
040 <5 <5 <5 <5 <5 .- 7.0 <5 <10 <10 5
041 <5 <5 <5 <5 <5 -- 115 <5 <10 <10 10
Remanufactured Engines and Auto Parts

042 <4 <5 <7 <3 <6 -- <5 <10 <5 <10 <10
042 <10 <10 <10 <10 <10 -- -- <10 -- -- .-
043 6000 <250 <350 <140 300 -- 3300 500 <250 <500 <500
043 4900 <200 <200 <200 <200 -- -- <200 -- .- -
044 4100 <10 <10 <10 <10 -- -- <10 -- -- --
045 <10 <13 <17 <7 <15 -- 110 <25 <13 <25 <25
046 23 <5 <7 <3 <6 - 87 <10 <5 <10 <10

1 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.
2 Source of data: NUS Corporation (NUS), U.S. Geological Surve{ (USGS), and the New Jersey Department of
Environmental Protection (NJDEP). Data presented, but not collected by the USGS, were not verified or examined for
ual ity assurance or qualitg control.
3 ater from well 005 on 07-12-84 also contained: acetone, 41 ug/L; 2-butone, 5 xg/L; and total xylenes, 30 pug/L.

53




Table 11.--Records of selected weils and test borings in the Swope 0i{ study area

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

Total
Depth depth
Well Latitude Longitude Local Permit Date drilled of well
number 1 (degrees) (degrees) name number constructed Driller (feet) (feet)
Camden City Water Department
070359 395835 0750308 PUCHACK 5 .- 08-23-24 LAYNE NY -- 186
070362 395840 5750309 6-75 .. 01-29-75 LAYNE NY - 180
070363 395842 0750312 PUCHACK 2 -- 00-00-24 LAYNE NY -- 169
070364 395844 0750308 TEST 1-70 -- 04-29-70 LAYNE NY -- 195
070366 395845 0750312 PUCHACK 1 .- 10-16-24 LAYNE NY - 140
070367 395840 0750307 PUCHACK 3 .- 05-29-24 LAYNE NY -- 175
070368 395848 0750347 DELAIR 1 -- 10-31-30 LAYNE NY -- 138
070369 395851 0750355 DELAIR 2 -- 10-31-30 LAYNE NY - 141
070370 395853 0750348 DELAIR 3 -- 10-31-30 LAYNE NY -- 135
070373 395900 0750318 MORRIS 6 -- 07-11-32 LAYNE NY 133
070374 395906 0750313 MORRIS 9 .- 07-03-32 LAYNE NY .- 143
070375 395910 0750307 MORRIS 8 -- 00-00-53 -- -- 124
070377 395916 0750303 MORRIS 7 . 00-00-32 LAYNE NY .- 120
070378 395920 0750305 MORRIS OBS 00-00-60 .- .- 103
070379 395923 0750300 MORRIS 10 10-29-60 LAYNE NY - 115
070382 395929 0750253 MORRIS 4A 00-00-60 .- -- 134
070383 395929 0750253 MORRIS 4 - 00-00-60 LAYNE NY -- 130
070386 395933 0750229 MORRIS 3A - 07-28-53 LAYNE NY -- 107
070387 395938 9750222 MORRIS 2 - 00-00-32 LAYNE NY -- 115
070389 395940 0750230 MORRIS 5NA - 00-00-60 LAYNE NY -- 114
070390 395944 0750211 MORRIS 1 .- 00-00-61 LAYNE NY -- 107
070528 395835 0750302 PUCHACK 7 .- 01-29-75 LAYNE NY 190 180
070535 395857 0750344 TW-1-79 - 00-00-79 -- -- 132
070536 395905 0750333 TW-3-79 -- 00-00-79 .- -- 117
070537 395909 0750328 TW-4-79 -- 00-00-79 -- -- 128
070538 395914 0750324 TW-5-79 .- 00-00-79 -- 129
070539 395902 0750325 TW-6-79 .. 00-00-79 .- -- 144
070540 395858 0750325 TW-7-79 .- 00-00-79 -- -- 141
070545 395900 0750325 MORRIS 11 -- 08-01-79 LAYNE NY 156 144
070586 395914 0750324 MORRIS 12 -- 01-07-81 LAYNE NY 125 117
070587 395905 0750333 MORRIS 13 -- 06-04-80 LAYNE NY 136 130
Delaware Valley Water Company
050123 395904 0750009 DVWC 28 .- 02-24-69 SCHULTES, AC -- 262
050124 395906 0750006 STEPHENS DR .- 02-01-70 SCHULTES, AC -- 270
Merchantvi l le-Pennsauken Water Commission
070332 395711 0750220 MARION 2 - 10-01-62 LAYNE NY 258 258
070335 395720 0750225 MARION 1 -- 07-03-57 LAYNE NY 278 278
070345 395758 0750120 PARK AVE 5 -- 04-07-48 LAYNE NY .- 288
070346 395800 0750115 PARK AVE 3A - 01-31-40 ARTESIAN -- 260
070348 395801 0750119 PARK AVE 3 -- 00-00-58 LAYNE NY -- 275
070349 395802 0750117 PARK AVE 1 -- 11-24-47 LAYNE NY -- 270
070350 395802 0750118 PARK AVE 2 -- 10-13-43 LAYNE NY -- 257
070372 395902 0750153 NATIONAL HWY 1 -- 07-21-67 LAYNE NY -~ 231
070530 395755 0750127 4R-A -- 07-30-79 LAYNE NY 300 270
070602 395917 0750125 NATIONAL HWY 2 -- 09-01-82 HYDRO GROUP 218 206
Industrial Wells and Recreational Well 0705594
070353 395811 0750233 VERCHIO, R -- 10-10-58 CLAIR, WR - 106
070365 395844 0750352 PENN PR 1 -- 12-11-51 LAYNE NY -- 122
070376 395915 0750245 MANEELY J CO 1 -- 08-15-53 ROBBINS, HJ -~ 135
070380 395925 0750230 KINGSTON TRAP 2 -- 08-25-66 SCHULTES, AC -- 123
070381 395925 0750230 KINGSTON TRAP 1 -- 09-14-55 MOLLITOR, C -- 65
070384 395931 0750226 WARD, RUSSEL 1 -- 11-24-52 BUCLOW, WM .- 65
070533 395932 0750238 CADILLAC PET 1 -- 08-14-82 MURTHA INC 117 117
070555 395850 0750230 -- 09-14-68 -- 80 80
070559 395815 0750150 MEADOW BROOK 1 -- 07-12-63 MURTHA, JOHN .- 107
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Table 11.--Records of selected wells and test borings in the Swope 0il study area--Continued
[Well Locations are shown on plates 1a and 1c; --, data not available; gal/min, gallons per minutel
Diameter Altitude Date .
Screened of of land Water water R i Copies of logs
Well Interval casing surface level level Discharge Aquif in Appendix 4
number 1 (feet) (in.) (feet) (feet) measured (gal/min) code A and (or) B Remarks
Camden City Water Department
070359 136 - 181 26 30 38 08-23-24 1000 MRPAL D
070362 140 - 180 18 -- 56 01-29-75 1287 MRPAL D
070363 126 - 165 26 14 20 04-01-24 1440 MRPAL D, Jd
070364 175 - 195 8 10 77 05-01-70 542 MRPA
070366 108 - 140 26 10 20 10-16-24 1400 MRPAL D
070367 127 - 175 26 10 14 05-29-24 1175 MRPAL D
070368 103-138,106-136 18,26 10 20 10-31-30 1680 MRPAL D
070369 111 B 141 26 5 13 10-31-30 1330 MRPAL D
070370 87-127, 89-129 18,26 8 11 10-31-30 1850 MRPAL D
070373 98 - 133 6 14 14 07-11-32 1700 MRPAL D
070374 89-99, 118-143 26 10 12 07-03-32 1900 MRPAL D
070375 .- - -~ -- 10 -- - 1412 MRPAL
070377 85 - 120 26 10 -- -- 1680 MRPAL D
070378 -- . - - 6 -- -- -- -
070379 75 - 115 18 16 1" 11-07-61 1450 MRPAL
070382 95 - 134 18 8 13 10-01-60 1585 MRPAL J
070383 - - .- -- 8 .- -- .- MRPAL
070386 73 - 103 18 10 12 07-28-53 1000 MRPAL D
070387 93 - 123 18 10 -- -- -- MRPAL
070389 79 - 114 18 5 12 11-01-60 1450 MRPAL D
070390 -- - -- -- 9 -- -- 1180 MRPAL D
070528 140 - 180 18 20 56 01-29-75 1287 MRPAL D
070535 100 - 130 4 10 -- -- -- MRPAL D, J, E
070536 85 - 115 4 10 .- -- -- MRPAL D, J
070537 97 - 128 6 10 -- -- MRPAL D, J
070538 80 - 110 4 10 -- .- -- MRPAL D, J
070539 100-106, 116-142 4 10 -- -- 106 MRPAL D, J
070540 98-108, 118-138 6 10 -- -- 608 MRPAL D, J
070545 102 - 144 16 10 39 08-01-79 2030 MRPAL D, J, E
070586 86-95, 102-117 16 10 -- .- -- MRPAL D
070587 90-94,102-117,98-124,126-130 -- 10 -- -- -- MRPAL D, J, E
Delaware Valley Water Company
050123 226 - 261 20 25 32 02-24-69 1200 MRPAL
050124 221 - 267 12 30 36 02-01-70 1002 MRPAL E
Merchantville Pennsauken Water Commission
070332 223 - 258 12 65 90 10-01-62 1005 MRPA D )
070335 243 - 278 12 61 59 07-03-57 1020 MRPA D 6
070345 248 288 12 20 22 04-07-48 1000 MRPAL D
070346 210 260 16 15 6 01-31-40 720 MRPAL
070348 240 275 12 25 39 08-01-58 1034 MRPAL D
070349 240 - 270 12 19 15 11-24-47 1005 MRPA D )
070350 232 - 257 12 12 17 10-13-43 1000 MRPAL D
070372 195-200, 210-230 12 40 80 07-21-67 1000 MRPA D, E
070530 240 - 270 18 30 78 05-30-79 1515 MRPAL
070602 182 - 206 12 25 55 09-01-82 1236 MRPAL D, J, E
Industrial Wells and Recreational Well 070559
070353 100 - 106 4 40 35 10-10-58 30 MRPAM
070365 102 - 122 6 30 58 12-18-51 -- MRPAL D
070376 115 - 135 8 45 25 08-15-53 100 MRPAL
070380 115 123 8 35 26 08-25-66 200 MRPAL D
070381 55 - 65 6 35 12 09-14-55 125 MRPAM
070384 53 - 65 6 3 23 11-26-52 150 MRPAL
070533 92 - 117 8 8 -- .- 300 MRPAL D
070555 75 - 80 4 50 60 09-13-68 18 MRPAU
070559 97 - 107 6 50 31 08-06-63 200 MRPAU
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Table 11.--Records of selected wells and test borings in the Swope 0il study area--Continued

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

Total
Depth depth
Well Latitude Longitude Local Permit Date drilled of well
number!  (degrees) (degrees) name number 2 constructed Driller (feet) (feet)
pomestic Wells?
070336 395736 0750130 QUINT, A A - 05-15-52 ROBBINS, E 95 95
070352 395810 0750223 SOROCHANIUK, D -~ .- CLAIR, WR - 48
070356 395821 0750220 EROCKSON, M -- 07-10-58 MOLLITOR, C -- 115
070357 395827 0750246 LAYER, H W -- 04-10-51 ROBBINS, HJ .- 137
070360 395837 0750151 CHRISTIAN BR S ~-- 00-00-50 SCHULTES, AC - 136
070371 395854 0750113 BASS, JOHN A .- .- CLAIR -- 78
070385 395932 0750214 ATL BL DIAMOND ~-- 11-07-58 MOLLITOR, C .- 110
USGS Observation Wells
050826 400031 0750237 TACONY-PALM 1s  -- 06-01-84 NJDEP 35 35
050827 400017 0750227 TACONY-PALM 2 -- 05-24-84 NJDEP 95 95
050828 400017 0750227 TACONY-PALM 2s -- 06-01-84 NJDEP 45 45
050829 400024 0750231 TACONY-PALM 3s -- 06-01-84 NJDEP 35 35
050830 400031 0750237 TACONY-PALM 1 -- 05-17-84 NJDEP 68 68
Swope 0il Superfund Site
001 .- .- MW-1 31-21538 06-01-84 HYDRO GROUP 133 130
002 -- -- MW-2 31-21539 07-05-84 HYDRO GROUP 106 102
003 .- -- MW-3 31-21540 06-25-84 HYDRO GROUP 136 134
004 -- -- MW-4 31-21541 06-11-84 HYDRO GROUP 136 136
005 .- -- MW-5 31-21542 06-30-84 HYDRO GROUP 134 134
006 .- .- T8-1 - 05-10-84 HYDRO GROUP 42 --
007 - .- 18-2 - 05-10-84 HYDRO GROUP 41 --
008 .- .- T8-3 - 05-14-84 HYDRO GROUP 44 .-
009 -- -- TB-4 -- 05-14-84 HYDRO GROUP 1" .-
010 .- -- T8-6 -- 05-15-84 HYDRO GROUP 12 --
on -- .- 18-7 -- 05-15-84 HYDRO GROUP 10 --
012 e -- TB-8 -- 05-14-84 HYDRO GROUP 10 .-
013 - -- T8-9 -- 05-16-84 HYDRO GROUP 10 -
Pennsauken Township Landfill
070568 395921 0750210 LANDFILL 1 -- 10-01-79 .- -- 60
070569 395910 0750201 LANDFILL 2 -- 10-01-79 -- .- 9
070570 395903 0750217 LANDFILL 3 -- 10-01-79 -- -- 90
070571 395912 0750248 LANDFILL 4 -- 10-01-79 -- -- 48
014 395922 750216 MW-1 51-00047-4 10-10-79 CRAIG 61 61
015 395913 750206 MW-2 31-17781 03-26-81 FRITTS, JE 101 101
016 395902 750220 MW-3 51-00048-2 10-10-79 CRAIG 91 91
017 395902 750219 MW-3D 31-26142-0 HAMPTON, WJ 181 181
018 395912 750247 MW-4 51-00049-1 10-10-79 CRAIG 49 49
019 395903 750227 MW-5 31-1818-3 07-14-81 FRITTS, JE -- 110
020 395903 750227 MW-5D 31-26143-4 HAMPTON, WJ 190 187
021 395907 750235 MW-6 31-19602 11-18-82 SCHULTES, AL 83 81
022 395907 750235 MW-6D 31-26141-8 HAMPTON, WJ 157 157
023 395900 750210 MW-7 31-19603 11-23-82 SCHULTES, AL 120 115
024 395901 750217 MW-8 31-19604 12-01-82 SCHULTES, AL 221 189
025 395927 750208 MW-9 31-24597-8 04-28-86 HAMPTON, WJ 61 61
026 395929 750218 MW-10 31-24600-1 05-27-86 HAMPTON, WJ 51 50
027 395937 750201 MW-11 31-24601-0 05-23-86 HAMPTON, WJ 51 30
028 395936 750201 MW-11D 31-26140-0 04-03- HAMPTON, WJ 110 110
029 395935 750148 MW-12 31-26580 05-29-86 HAMPTON, WJ 39 33
030 .- -- oW-1 - 08-20-85 HAMPTON, WJ 43 43
031 -- -- ow-2 31-23481 08-23-85 HAMPTON, WJ 32 32
032 -- -- ow-3 31-23483 08-28-85 HAMPTON, WJ 41 41
033 .- -- ow-4 31-23482 09-03-85 HAMPTON, WJ 46 46
034 .- -- DB-1 .- 08-09-85 HAMPTON, WJ 50 .-
035 .- .- DB-2 .- 08-11-85 HAMPTON, WJ 90 -
036 .- -- DB8-3 .- 08-01-85 HAMPTON, WJ 91 .-
037 .- .- DB-4 .- 09-13-85 HAMPTON, WJ 90 .-
Aluminum Shapes

038 395926 750245 MW-1-55 31-25900-6 12-10-86 ENGINEERING -- 56
039 395923 750243 MW-2-55 31-25899-9 12-04-86 ENGINEERING 57 57
040 395922 750244 MW-3-65 31-25898-1 12-03-86 ENGINEERING 67 67
041 395920 750248 MW-4-60 31-25901-4 12-01-86 ENGINEERING 61 61
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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 minutel

Diameter Altitude Date i
Screened o of land Water water 3 Copies of logs
Well Interval casing surface level level Discharge Aquif in Appendix 4
number (feet) (in.) (feet) (feet) measured (gal/min) code A and (or) B Remarks
Domestic Wells
070336 75 - 95 4 65 45 05-15-52 47 MRPAU
070352 43 - 48 4 42 -- -- 20 MRPAU
070356 109 - 115 4 29 60 07-10-58 5 MRPAL
070357 127 - 137 4 40 95 04-11-51 25 MRPAL
070360 125 - 136 6 73 0 11-01-50 75 MRPAM D
070371 73 - 78 3 57 .- .- 40 MRPAU
070385 99 - 110 6 10 25 11-07-58 180 MRPAL D
USGS Observation Wells
050826 25 - 35 2 5 -- -- -- MRPA
050827 75 - 95 4 10 .- -- -- MRPA D
050828 35 - 45 2 10 - - -- MRPA
050829 25 - 35 2 10 - -- -- MRPA D
050830 48 - 68 4 5 .. .- -- MRPA D
Swope Oil Superfund Site
001 110 - 130 4 63.28 81.19 07-06-84 -- .- D, J, E 5
002 77 - 102 4 63.39 81.44 07-10-84 -- - D 5
003 109.8 - 129.8 4 64.10 82.55 07-06-84 -- -~ D, J, E 5
004 109.8 - 129.8 4 59.77 77.8 06-11-84 .- - D, J, E 5
005 108 - 128 4 63.27 80.92 07-06-84 - -- D, J, E 5
006 -- - -- - 64 -- - .- -- D
007 -- - -- -- 60 -~ .- - -- D
008 - - -- -- 63 -- -- - -- D
009 .- - -- -- 60 -- -- - .- D
010 -- - -- .- 63 -- - -- -- D
011 -- - -- -- 60 - -- - -- D
012 -- - .- .- 63 - -- -- -- D
013 -- - -- .- 63 .- .- -- -- D
Pennsauken Township Landfill
070568 59 - 60 4 26 -- - -- MRPAM
070569 .- - .- 4 63 -- -- .- --
070570 -- - -- 4 61 -- .- -- -
070571 47 - 48 4 21 .- -- -- MRPAM
014 - - -- 4 28.6 43.84 10-10-79 12 -- D 5
015 90 - 100 4 71.75 86.82 03-26-81 -- -- 5
016 -- - -~ 4 62.81 73.34 10-10-79 15 -- D 5
017 157 177 4 62.81 -- -- -- -- D, J, E 6
018 .- - .- 4 22.95 36.3 10-10-79 8 . D 5
019 90 . 110 4 72.27 -- .- .- - D 5
020 168 - 187 4 74.33 -- .- -- - D, J, E 6
021 62 - 81 4 40,37 60.0 11-18-82 20 -- D 5
022 128 - 148 4 -- -- -- -- .. D, J, E 6
023 95 - 113 4 70.82 93.71 11-23-82 .- .- 5
024 169 - 188 4 65.10 88.68 12-01-82 -- -- D 5
025 38 - 53 4 28 45.0 04-28-86 - - D 5
026 27 . 47 4 20 34.0 05-27-86 .- - D 5
027 10 - 30 4 20 16 05-23-86 .- .- D 5
028 85 - 105 4 20 -- - -- .- D, J, E
029 13 - 33 4 20 19 05-30-86 -- .- D 5
030 23 - 43 4 -- 30 08-21-85 - -- D 5
031 12 - 24 4 31 15 08-26-85 -- -- D 5
032 20 - 40 4 13.2 -- -- -- -- D 5
033 35 - 45.5 4 45 .- .- .- -- D 5
034 - - -- .- 51 -- -- -- -- D
035 - - -- .- 90 -- -- .- D
036 -- - -- .- 15 -- - -- -- D
037 -- - -- .- 91 -- .- .- -- D
Aluminum Shapes
038 39 - 54 4 .- -- .- 5 .- D 5
039 40 - 55 4 .- .- -- 10 -- D 5
040 45 - 65 4 31.63 46.28 12-03-86 10 -- D 5
041 40 - 60 4 34.32 48.53 12-01-86 10 -- D 5
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Table 11.--Records of selected wells and test borings in the Swope Oi{ study area--Continued

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

Total
Depth depth

wWell Latitude Longitude Local Permit Date drilled of well
number ! (degrees) (degrees) name number 2 constructed priller (feet) (feet)

Remanufactured Engines and Auto Parts

042 405635 750115 MW-1 31-23546 08-16-85 LIPPINCOTY 51 46
043 405635 750114 MW-2 31-23547 08-21-85 LIPPINCOTY 39.3 39.3
044 405636 750119 MW-3 31-23571 08-22-85 LIPPINCOTT 25 24.8
045 - .- MW-4 -- -- -- -- -
046 -- -- MW-5 -- -- -- - -
; Wells with a three-digit well number are not in the USGS Ground-Water-Site-Inventory data base.

3 Permit numbers are {isted for wells not in the USGS GWSI data base.

-3

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 0il study area--Continued

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

Diameter Altitude Date .

Screened of of land Water water Copies of logs
Well 1 Interval casing surface level level Discharge Aquif in Appendix 4
number (feet) (in.) (feet) (feet) measured (gal/min) code A and (or) B Remarks

Remanufactured Engines and Auto Parts

042 34.6 - 446 4 33.03 36 08-16-85 1 -- D 5
043 23.2 - 38.2 4 27.41 32.8 08-21-85 5 -- D 5
046 14.3 - 24.3 4 24.29 -- -- -- -- D 5
045 -- - .- - -- -- -- -- -- 5
046 -- - -- -- -- -- 5
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the
Swope 0il study area

[Data from the U.S. Geological Survey State Water-Use Data System, and

pumpage files; well locations shown on plate la and lc;

available]

data not

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 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec  total
1956 143.0 140.0 144.0 134.0 142.0 136.0 130.0 136.0 147.0 142.0 130.0 131. 1655
1957 143 128 138 143 141 135 141 16l 146 101 89.1 111 1577
1958 115 110 101 133 144 135 132 153 141 119 95.9 100 1479
1959  87. 97.2 121 145 127 125 126 141 130 128 103 114 1445
1960 91.5 103 118 135 137 146 122 157 147 140 142 145 1584
1961 150 142 153 144 152 109 92.3 237 197 181 143 126 1826
1962 154 153 198 182 202 197 174 223 178 153 128 137 2079
1963 175 144 878 207 201 188 175 212 200 202 176 163 2130
1964 161 165 172 204 180 197 176 202 197 198 181 189 2222
1965 200 176 191 187 194 185 182 192 180 162 155 153 2157
1966 181 179 192 183 191 179 172 190 187 188 184 189 2215
1967 187 172 189 179 188 174 181 184 179 193 183 177 2186
1968 183 184 193 186 196 178 193 167 194 182 166 153 2175
1969 170 144 170 184 186 189 171 193 180 161 152 156 2056
1970 157 142 160 150 158 168 201 226 218 160 171 176 2087
1971 143 160 163 171 176 168 174 202 197 195 187 192 2128
1972 196 187 200 182 185 190 173 236 226 207 194 198 2374
1973 105 181 202 185 198 105 164 213 201 168 148 135 2005
1974 105 181 202 185 198 105 164 213 201 168 148 135 2005
1975 171 165 184 186 207 193 218 241 222 212 209 182 2390
1976 203 194 209 199 201 201 155 205 201 204 198 205 2375
1977 223 187 192 179 202 191 202 120 139 81.4 147 158 2021
1978 141 129 175 182 176 179 174 147 177 169 165 183 1869
1979 199 175 186 173 189 - 178 189 204 146 149 106 162 2056
1980 199 186 199 171 166 158 160 193 174 179 153 153 2091
1981 171 189 199 163 165 149 158 184 176 143 128 131 1956
1982 135 124 152 147 147 148 144 144 141 97 90.7 98, 1567
1983 94.6 85.8 139 128 120 115 120 154 149 105 96 106 1412
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the

Swope 0il 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 lc; --, data not
available]

Withdrawals, in millions of gallons

Park Avenue well field: includes well numbers 070345, 070346, 070348, 070349, 070350

Annual
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec total
1956 68.6 51.3 50.7 52.6 68.4 65.6 57.4 64.7 60.2 66.1 58.4 57.0 721
1957 56.2 49.1 59.8 63.2 84.7 82.7 93.5 67.4 50.5 56.6 49.9 52.7 766
1958 47.7 43.1 48.1 49.3 55.3 69.4 66.6 61 59.5 60.6 51.9 56.3 669
1959 56.6 50.5 56.2 57.6 88.5 8l 74.7 67.6 67.6 75.5 63.2 35.3 774
1960 34.7 32.4 40.6 79 92.8 92.2 96 79.9 75.7 80.7 73.6 63.6 84l
1961 58.6 53 76 67.7 89.6 86.8 8l.4 68.8 76.3 71.5 67.7 59.5 857
1962 72.6 58.9 68.8 66.7 97.1 89.8 94.4 80.6 80.1 83.4 85.4 78.8 857
1963 76.8 69.3 87.3 90.9 95.6 86.5 95.8 92.8 76.7 81.7 62 69.5 985
1964 68.1 47.2 62.7 66.2 87.5 98.1 92.8 90.5 90.9 84.9 73.6 71.7 934
1965 68 65.6 73 72.4 95.4 92.8 98.3 89.2 80.2 77.7 4.4 68.4 955
1966 60.6 56.9 81.7 72 81.2 109 124 106 91.8 76.1 68 69.8 997
1967 76.1 68 69.8 66.2 73.6 92.1 73.5 68.4 71.5 67.1 56.2 59.4 842
1968 52.8 52.8 66.5 73.6 74.4 92.5 102 92.3 68.4 87.5 85.7 69.1 918
1969 67.4 55.4 73.5 63.3 80.9 81.5 72.9 76.5 79.4 66.8 52.5 57.9 828
1970 61.3 54.9 65.2 86 82.6 80.8 87.7 81.5 82.9 77.5 92.2 65.2 918
1971 63.1 76.7 73.9 77.9 78.7 88.9 105 89.5 79.6 79.7 76.3 73.2 963
1972 76.9 76.1 82 68.9 60.2 49.7 49.9 73.7 55.1 55.5 40.8 35.3 724
1973 36.7 32.1 34.3 36.9 42.9 55.7 61 66.5 49.3 38.1 35.5 36.5 526
1974 37 34.9 38.4 41.1 46.6 56.5 78.2 63.6 47.9 41.4 39.7 49.1 514
1975 39.5 31.7 32.5 39.5 31.7 32.5 51.6 54.2 36.4 37.5 34.3 32.9 454
1976 33.3 35 43.1 39.9 60 75.7 63.8 65.1 50.1 32 38.3 50.7 587
1977 50.8 35 54.5 54.1 65.7 61.6 78 53.7 44.8 39.9 38 43.7 620
1978 63.1 65 82.5 69.9 77.4 94.6 71.8 71.5 58.6 53 45 40.3 793
1979 50.8 43.1 54.9 58.5 69.5 63.7 73 77.9 68.6 63.8 64.6 81.8 770
1980 95.4 78 82.1 76.5 74.6 89.9 93.7 77.7 80.2 62.5 53.9 46.4 911
1981 50.5 43.3 42 38.1 42.9 58.2 66.3 77.6 67.7 65 54.4 55.3 661
1982 63.7 59 59.6 54.7 73.9 62.3 78.7 71.3 62.2 59.9 47.4 50.8 743
1983 48.9 48 59.6 53.6 48.7 51.9 76.5 83.6 79.7 104 95.4 62.1 812
1984 48.2 50.7 57.1 55.6 59.6 79.8 71.7 72.5 72.6 59.8 48.9 49.4 726
1985 56 52.5 57.6 62 62.9 57.8 66.4 69.6 69.9 85.9 73.7 68.7 783
1986 58.7 62.7 68.5 69.1 87.5 85.5 84.3 8l.1 66.6 63.3 47.9 43.7 819
1987 36.3 37.5 83.4 85.1 60.4 76.8 64.8 73.7 50.4 51.3 40.3 35.8 696
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the
Swope 0il 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 lc; --, data not

available]
Withdrawals, in millions of gallons
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]

Annual
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov 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 2189
1957 158 134 149 144 150 152 155 151 148 152 145 152 1790
1958 149 137 108 125 148 145 153 151 147 152 147 152 1714
1959 152 138 153 148 150 139 138 132 122 130 124 129 1655
1960 126 116 125 99.7 82.7 78.4 44.7 110 72.6 67.6 78.6 107 1108
1961 116 34.1 0 0 0 163 220 178 209 220 212 240 1592
1962 188 204 196 195 206 197 18.9 293 281 268 252 244 2543
1963 179 202 314 194 252 258 263 342 274 249 247 264 3038
1964 265 246 262 109 257 248 225 339 290 260 245 192 2938
1965 182 166 169 151 156 254 275 339 266 207 232 242 2639
1966 252 214 228 192 194 222 269 362 331 228 214 211 2917
1967 234 220 236 228 246 233 253 328 324 268 245 243 3058
1968 247 233 248 234 232 231 257 248 346 259 247 259 3041
1969 255 236 259 267 261 253 266 365 332 278 267 277 3316
1970 275 254 283 268 276 237 251 407 366 280 287 314 3498
1971 340 306 311 353 328 336 330 461 427 348 295 304 4139
1972 323 295 331 325 356 323 303 331 315 297 272 264 3735
1973 274 244 276 259 276 274 310 432 413 344 331 367 3800
1974 274 244 276 259 276 274 310 432 413 344 331 367 3800
1975 338 294 326 236 417 392 457 399 386 399 385 403 4432
1976 382 350 385 357 363 393 404 448 428 404 396 413 4723
1977 422 376 411 379 440 420 356 429 408 341 275 348 4605
1978 366 334 325 314 321 350 382 434 440 413 343 296 4318
1979 285 288 405 345 341 349 354 461 474 475 434 388 4599
1980 364 366 392 417 447 457 428 457 459 464 441 437 5129
1981 466 395 262 289 302 290 334 333 343 413 394 370 4191
1982 381 390 435 353 343 420 427 424 369 446 382 390 4760
1983 409 392 424 361 398 458 497 519 463 554 497 518 5421
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the

Swope 0il 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 lc; --, data not
available]

Withdrawals,

in millions of gallons

New Jersey Water Company well:

well number 050123

Annual
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec total
1969 0.0 0.0 0.0 o0.0 0.0 0.0 ©0.0 0.0 ©0.0 0.0 0.0 0.0 0.0
1970 .21 .83 .88 0 0 0 0 1.66 3.90 2.32 3.25 2.46 15.6
1971 1.99 1.58 1.69 2.42 2.03 6.74 1.76 3.18 2.69 3.36 2.95 3.88 50.1
1972 1.56 1.43 3.49 2.79 4.10 1.97 1.56 3.13 1.52 2.73 1.72 2.71 25
1973 2.08 1.42 2 0 0 3.55 3.90 4.15 3.51 2.67 6.83 O 24
1974 0 0 0 3.49 6.53 6.52 1.46 9.87 8.10 6.66 9.82 9.34 74.9
1975 9.51 8.24 8.40 11.10 8.43 6.30 5.14 9.79 6.34 5.24 6.41 3.85 88.75
1976 5.73 6.28 8.77 1.13 8.82 15.20 7.58 8.69 10.40 10.90 7.49 7.27 98.26
1977 4.04 1.52 3.58 16.40 12 6.44 11.10 1.02 .76 2.08 1.36 1.74 62.04
1978 2.02 3.28 3.90 3.72 1.56 3.47 4.53 2.49 1.99 2.61 2.06 2.86 34.49
1979 2.66 1.37 .46 1.02 3.93 2.24 2.95 1.30 3.23 3.42 4.31 6.46 33.35
1980 7.27 8.65 11.90 4.75 3.15 9.09 8.42 2.78 2.63 2.86 3.39 5.89 70.78
1981 9.41 3.48 9.53 3.51 3.49 2.04 6.59 3.28 2.78 2.59 4.82 2.27 53.79
1982 3.20 2.66 2.57 2.26 2.65 1.76 5.74 3.33 6.23 3.52 1.93 2.96 38.81
1983 4.03 1.54 6.70 7.18 4.64 6.74 14.70 9.57 5.91 2.66 2.65 28.60 94.92
1984 3.88 1.45 7.14 5.10 22.70 26.70 17.90 30.80 19.20 2.63 4.52 13.23  155.25
1985 11.16 13.40 16.13 12.82 20.01 11.60 O 2.38 0 0 0 0 87.50
1986 O 0 7.6 21.8 33.9 36.5 22.7 14.5 8.5 4.2 6.2 12.4 168.3
1987 16.9 5.9 .83 0 2 9.8 3.4 7.6 2.8 4 1.1 1.3 55.6
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the
Swope 0il 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 lc; --, data not
available]

Withdrawals, in millions of gallons

New Jersey Water Company well: well number 050124

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

1970 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.82 0.0 0.85
1971 0 0 0 .103 .89 .231 .617 1.01 1.02 .149 1.32 2.09 7.43
1972 1.80 1.01 1.40 1.91 2.12 .504  .468 1.91 .684 1.37 1.08 1.22 15.48
1973 1.22 1.20 .709 0 0 1.97 .713 1.54 1.27 2.51 .309 O 11.44
1974 O 0 0 0.226 .745 .853 4.66 2.82 1.32 .884 2.52 1.80 15.83
1975 1.43 1.33 1.47 2.06 .80 .78 1.27 2.21 .69 .70 .91 .86 14.54
1976 1.09 .80 .77 2,69 1.18 7.41 1.76 1.04 2.13 .96 .63 .59 21.06
1977 .45 .32 .57 3.59 5.87 2.09 3.73 .46 1.14 47 .35 .44 19.50
1978 .50 .21 .27 .27 .24 .60 1.82 1.43 8.66 3.02 3.01 1.29 21.35
1979 .27° .51 42 .16 1 1.03 1.63 1.09 .83 1.04 .08 O 8.09
1980 O 0 0 3.39 1.85 6.58 3.95 2.82 3.48 O 0 0 22.07
1981 O 0 0 0 0 0 3.53 1.63 2.13 O 0 0 7.29
1982 0 0 0 0 2.22 .83 2.21 1.45 3.51 .35 0 0 10.58
1983 0 0 0 15.40 29.20 9.71 19 22.90 18.40 12.90 24.50 35.40 187.41
1984 31.30 11.60 37 34,20 17.30 6.09 1.26 2.60 3.23 O 0 0 144 .58
1985 0 -- -- -- -- -- 24,09 20.04 27.36 25.65 31.43 39.18 167.75
1986 34.57 26.67 22.16 6.08 10.34 20.78 7.21 1.42 1.29 1.91 1.41 1.27 135.10
1987 15.22 1.70 2.28 1.70 1.55 3.21 3.35 7.55 2.8 1.70 .62 .58 42.30
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the
Swope 0il 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 lc; --, data not
available]

Withdrawals, in millions of gallons
National Highway well 1: well number 070372
Annual
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec total
1967 0.0 0.0 0.0 0.0 0.0 ©0.0 0.0 0.0 0.0 15.6 20.2 20.2 56.0
1968 20.3 19.6 20.6 24.9 22.5 32.1 30.3 33.3 29.3 30.7 21.3 29.9 314.8
1969 27.3 27.4 26.8 28.2 30.1 30.9 28.6 28.7 27.6 20.7 25.5 25.9 327.7
1970 25.8 24.4 23.5 24.3 26.6 28.8 27.8 27.1 28.4 25.4 20.7 25 307.8
1971 23.2 25.5 25.5 25.5 26.4 26.9 25.2 24.1 21.4 23 22.5 22 291.2
1972 18 17.2 20.3 22.6 23.7 25.7 26.2 28.1 24.5 23.7 25 29.6 284.6
1973 30 24.7 31.4 30 32 30.4 31.3 31 29.5 31 28.7 29.1 359.1
1974 29.2 25.5 29.5 30.7 30.5 29.3 29.2 25.8 29.3 31.3 30.3 30.9 351.5
1975 29.9 25.9 30.3 29.9 25.9 30.3 31.3 31 30.2 31 28.8 29 353.5
1976 30.4 28 31.2 30.1 31 30.2 31.2 31.3 30.2 27.8 24.2 25.2 350.8
1977 25.7 27.7 30.8 30.3 30.9 30.3 31.4 30.6 27 30.2 27.7 28.8 351l.4
1978 30.7 23.5 23.7 21 19.1 27.8 28.8 27.6 28 30.8 29.3 29.6 319.9
1979 29.8 27.9 27.9 27.5 30.1 27.6 26.7 29.4 23.6 25.8 24 20.3 320.6
1980 17.3 22 25.5 27.4 26.2 27.8 26.5 29.7 29.6 34.3 28.9 31 326.2
1981 31.4 35.2 39.1 38.8 40.9 39 40.9 39.8 39.1 40.2 38.6 38.6 46l.6
1982 32 22.9 39 37.4 39.6 36.8 38.8 38.9 38.1 33.3 36.8 39.3 432.9
1983 41.1 36.1 39.9 40.2 43.1 41.2 40.5 37.9 36.6 38.3 37.6 39.6 472.1
1984 39.3 37.1 39.3 11.2 9.6 1.9 O 0 0 0 0 0 138.3
1985 O 0 0 0 0 0 0 0 0 0 0 13 13.0
1986 O 11.6 0.9 0 1.4 12.1 8.6 O 0 0 0 0 34.6
1987 O 0 0 0 0 0 0 0 0 0 0 0 0.0
National Highway well 2: well number 070602
1983 0.0 0.0 0.0 0.0 0.0 O0.0 7.7 1l.4.8 1.4.3 8.3 0.0 0.0 45.1
1984 O 0 0 27.7 33.7 42.1 40.9 40.6 39.4 39.4 30 30 323.8
1985 31 28 30.5 40.1 29.7 29 31 27.8 26.6 29.8 28.2 15.5 347.1
1986 25.1 13.2 25.9 25 29.4 28.9 29.7 30.6 29.5 30.6 28.1 31 327.8
1987 33.8 30.8 34.1 32.4 38 36.4 37.3 39.5 38.5 34.4 31.6 33.6 420.1
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Table 14.--Ground-water withdrawals from public-supply well fields and wells in the
Swope 0il 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 lc; --, data not
available]
Withdrawals, in millions of gallons
Marion well field: includes well numbers 070332, 070335

Annual
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec total
1957 0.0 0.0 0.0 0.0 0.0 0.0 18.0 30.3 24.8 17.4 14.7 18.1 123.3
1958 10.1 20.4 35.5 18 22,5 21.9 27.1 27.5 28.7 28.1 25.2 25.2 290.2
1959 23.4 21.6 23.1 27.2 33.2 29.6 29.6 32.1 29.9 20.7 29 33.8 333.2
1960 30.9 29.4 27 13.4 14 28.1 28.2 21.9 21.2 21.2 19 22.9 277.2
1961 27.5 26.1 16.5 21.4 10.1 22.1 23.2 26.2 25.6 26.3 22 26.8 273.8
1962 17.4 21.1 23.2 28.8 30.3 32.5 30.6 31.1 27.6 31.9 28.3 25.4 328.2
1963 27.7 21.4 22 27.1 31 33.8 28.8 27.7 24.8 32.4 37.1 31.4 345.2
1964 31 31.6 30.3 31.6 39.4 42.2 34.6 34.2 30.4 21.3 21.1 28.3 376
1965 31.3 25.8 27.7 31.2 41.8 47.4 44.4 32,9 33.2 29.6 17.5 22.7 385.5
1966 22.6 20.7 8.19 27.7 34.6 48.6 43.4 31.6 24.9 24 17.9 16.8 321
1967 24 17.9 16.8 24.6 31.2 46 28.9 26.1 20.4 18.3 19.5 19.9 293.6
1968 17.9 19.6 15.1 23.1 24.7 36.2 33.8 53.9 45.2 37.8 34.7 32.9 374.9
1969 25 24.3 37.4 34.9 44 41.3 32,9 33,1 33.1 31.8 30 29.8 397.6
1970 30 30 30.5 35 50.6 46.7 56.8 54.4 60 44.2 31.4 27.9 497.5
1971 36.3 26.8 28.2 37.9 41.8 53.4 54 33.7 32.5 33.9 27 29.8 435.3
1972 18 16.2 60 12.5 20.2 26.5 20.7 34.6 24 20.2 24.9 23.7 247.5
1973 26.5 21.9 25.7 24 29.5 26 37.2 37.2 32 29.8 24.5 25 339.3
1974 21.6 21.4 23.6 26.9 28.2 27.2 35.1 33.1 57.6 24.4 20.8 19.6 339.5
1975 20.6 18.2 20.2 20.6 18.2 20.2 25.1 29.2 28.8 28 25.8 25.9 280.8
1976 26.9 29 30.1 30.2 28.9 39.2 28.8 35.2 32.4 26 25.9 22.8 355.4
1977 35.7 28.8 29.8 52.3 78 74.5 43,5 20.3 16.6 14.3 21.4 32.1 447.3
1978 34.4 18 30.9 35 33.7 49.1 34.8 16.4 18.3 19 26.5 24,1 340.2
1979 21.8 23.2 33,3 25.7 35.8 32.4 35.2 31.4 28.1 29 27.7 27.2 350.8
1980 22.1 21 26.4 24.5 30.5 37.7 39.9 51.6 47.1 42.1 34.9 36.4 414.2
1981 40.3 39.6 36.1 32.4 35.4 38.8 39.1 34 39.9 36.4 29.7 38.6 440.3
1982 35.4 30.7 27.8 26.5 45.5 36.4 51.1 52.5 43.2 49.1 31.9 29.9 460
1983 33.3 34.4 38.9 37.2 36.8 35.2 .055 12.4 53.1 60.6 56.1 47.2 450.7
1984 41 32.2 37 33.1 40.7 49.3 44.2 52 33 25.1 24.3 26.2 438
1985 26.4 23.6 26.3 30 32.8 26 30.3 27 32.5 54.2 50 42.3 401.5
1986 34.3 29.9 35 36.7 51.4 60.6 49.8 49.6 28.8 18.6 16.4 21.4 432.7
1987 24.6 24 27 20.4 43.2 54,5 57.3 57.9 48.5 43.4 40.9 42.7 484.5
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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.

Geophvsical 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.
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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 (ug/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 uS/cm, formerly termed micromhos per
centimeter at 25 °C (pmho/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 pS/cm at 25 °C

(Hem, 1985). This relation is not constant, however, and may vary in
water from the same source.




Appendix A.--Slug-test plots for observation wells at Swope 0il Superfund

site, 1985.

[Data from NUS Corporation (1985).]

[Data presented were not verified or examined for quality control.]
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for slug test at Swope Oil Company site MW-3. (From NUS Corporation,
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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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Well no. 0f
‘ well no. /7 We// na. (%
TTRE ) TINE HEAD TINE HEAD
(SECOND 5) (FEET) (SECOND ) (FEET) (SECOND ) (FEET)
1.00 1.250 1.00 2.440 1.00 2.530
2.00 1110 2.00 2,110 2.00 2.310
3.00 930 3.00 .830 3.00 2.120
4.00 870 4.00 1.580 4.00 1.960
5.00 760 5.00 1.380 5.00 1,790
6.00 670 5.00 1.200 6.00 1,640
7.00 600 7.00 1.040 7.00 1.510
8.00 520 8.00 910 8.00 1,400
9.00 460 9.00 770 9.00 1.280
10.00 410 10.00 680 10.00 1.250
11.00 350 11.00 580 15.01 790
12.00 310 12.00 500 20.00 520
13.00 270 13.00 440 2500 350
14.00 250 18.01 210 30.01 230
15.00 220 23.00 110 35.00 160
16.00 190 28.00 056 40.00 110
21.01 100 33.01 070 45.01 080
26.00 060 38.00 040 50.00 060
11.00 030 13.00 040 5500 040
48.01 030 50.01 030
53.00 030 §5.00 020
58.0¢ 030 70.00 020
63.01 030 75.00 010
68.00 230 80.00 010
1.0 o 2590 010
e/ , o/ 8.00 .
Well no s 33.00 030
88.00 02
TIME HEAL $3.01 020
(SECOND ) (FEET 08 00 o
103.00 020
"30 '233 108.01 020
2.00 : 113.00 020
3.00 780
143.00 020
4.00 340
173.00 020
5.00 240
203.00 020
6.00 180
233.00 010
1.00 130
263.00 010
8.00 100
203.00 010
9.00 080
123.00 010
10.00 070
153.00 010
11.00 050 o oo
12.00 050 2 :
13.00 040
14.00 040
15.00 040
16.00 040
21.01 010
75
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/?/S/n\z) /(04/ J/C\/z) %(’Sf

/2/30/ 87
(/(/e// no. K0 Well ne. 22 OUQ//}?U' X5
TINE HEAD TIME HYEAD TIME HEAD
(SECOND ) (FEET) 'SECOND ) (FSET) (SECOND ) (FEET)
5.00 2.400 1.00 2.500 1.00 3.180
10.00 2.300 2.00 2.280 2.00 3.170
15.00 2.210 3.00 2.060 3.00 3.170
20.00 2.130 4.00 1.890 4.00 3.160
25.00 2.060 5.00 1.710 5.00 3.130
30.00 1.980 §.00 1.570 §.00 3.110
35.00 1.910 7.00 1.430 7.00 3.100
40.00 1.840 8.00 1.290 §.00 3.060
45.00 1.779 9.00 1.170 $.00 3.070
50.00 1.710 10.00 1.060 10.00 3.050
55.00 1.540 11.00 .960 11.00 3.040
§0.00 1.580 12.00 .880 12.00 3.030
§5.00 1.530 13.00 .810 13.00 3.010
70.00 1.470 14.00 2120 14.00 2.990
75.00 1.419 19.00 450 19.00 2.940
80.00 1.370 24.00 .280 24.00 2.870
85.00 1.310 29.00 .160 29.00 2.810
115.00 1.050 34.00 .090 3¢.00 2.750
145.00 .840 39.00 .070 39.00 2.680
175.00 670 44.00 .050 .00 2.620
205.00 .530 49.00 .030 49.00 2.560
235.00 .430 54.00 010 54.00 2.500
265.00 .360 59.00 .020 59.50 2.430
295.00 .290 64.00 .020 zi,gg g.gzg
69.00 010 9. )

gggfgg fggg 7400 020 74,00 2.250
385.00 150 79.00 010 79.00 2.190
415.09 120 84.00 .010 84.00 2.130
44500 .10 89.00 .010 89.00 2.070
475.00 .00 94.00 010 34.00 2.010
505.00 .080 99.00 .020 99.00 1.950
535.00 .070 104.00 010 104.00 1.890
565.00 .060 109.00 .010 109.00 1.830
§85.00 040 114.00 010 114.00 1.780
$05.90 030 144.00 .010 144.00 1.450
174.00 .010 174.00 1.130

20400 .010 204,00 850

234.00 .010 234.00 1§20

264..00 440

294.00 2310

324.00 .220

354.00 .150

384..00 .100

414.00 .080

44400 .050

474.00 .030

504. 39 .020

53400 .010

564.00 .010

76
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/?/'5/”\7 Aeacd J/4\7 Fes 7

/R/30/8 7
(,(Je// no. A6
WC// no, 2 ?—
TV (/Ue// ro. A
TIM YEAD TIME HEAD .

(SECOND ) (FEET) (SECOND ) (EEET) (Continued )
1.00 1.170 1.00 2.900 594.00 1.060
3‘33 3.250 i.gg 2.860 714.00 .940
Z'on 1.380 . 2.870 834.00 .840

00 1.26¢ 4.00 2.830 954..00 .150
:'02 © 150 5.00 2.800 1074.00 .100
.00 1.060 §.00 2.800 1194.00 .550
7.00 .980 7.00 2,770 1314.00 .§00
8.00 RHY 8.00 2.740 1424.00 .580
13.28 .gfg lz.gg g.zgg 1554.00 .550
. 0 jo.00 e 1674.00 530
1.0 . . . 1794.00 51¢
12.00 140 12.00 2.700
12.90 120 13.00 2.680
18.01 570 14.00 2.680
23.00 490 19.00 2.520 VU"—// no. O
28.00 420 26.9¢ 2.580 .
33.01 L360 29.00 2.540 FIME HEAD
T 0c b 100 ) 200 (SECOND ) (FEET)
43.00 270 39.00 2.460
TRE 250 100 2.430 .00 2.810
£3.40 2210 49.00 2.39¢ 2.00 2.810
58.00 190 54.00 2.360 3.00 2.760
5301 150 5900 2.330 4.00 2.610
6.0 140 64.0¢ 2.300 5.00 2.540
73.00 120 §9.00 2.280 °.00 2.800
18.00 R 14.00 2.250 1.00 2.430
33.00 00 19.00 2.230 §.00 2.450
38 00 090 84.00 2.200 9.00 2.420
23,01 230 89.00 2.180 10.00 2.41¢0
9800 080 9400 2160 5.1 2,010
103 00 07 99.00 2,140 20.0¢ 1.950
108.0° 56 104.00 2.120 25.00 1.780
113 00 950 109.00 2.100 3e.c 1.620
143,00 030 114.00 2.070 35.00 1470
13 00 010 144.00 1.960 £3.00 1.340
203.00 ole 174.00 1.860 45.00 1.230
234.00 1.690 $5.00 1.020
264.00 1.610 §c.C: 1930
294.00 1.540 55.00 830
324,00 1.480 19.00 170
35400 1.420 75.00 100
384.00 1.360 f“'ﬂg -840
<1 S
i 1310 00,01 i
.00 1.260
95.00 490
474.00 1.220
100.00 440
504.00 1.180
105.01 400
534.00 1.130
56400 1.110 110.00 37
140.00 200
170.00 Mg
From Woodward-Clyde Consultants (1988) 200.00 -030
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| .
/6'5/ f\\j '46’44/ .YAJ 7/(;/1’
/2/30/8 7
well no. 027 Well no. 033
TIME HEAD wlell no, 039 GG ‘ HEAD\
(SECOND ) (FEET) (Continned) (SECOND ) (FEET)
1.06 1.960 232.00 250 1,90 530
2.00 1.860 262.00 230 2.00 520
3.00 1.840 29200 200 2.00 500
4.00 1.810 322.00 180 1.00 500
5.00 1.770 362,00 ‘10 5.00 470
§.00 1.730 182,00 150 5.00 460
7.00 1,870 412,00 1o 7.90 450
8.00 R 442.00 120 8.00 4t
9.00 1.630 412,00 o 8.00 440
10.00 1.590 €07 00 o 10.00 430
11.00 *.580 §32.00 100 11.00 420
12.00 1.530 62,00 000 12.00 390
17.00 1,400 c97. 00 00 12.00 370
22.00 1.310 712.00 050 4.0 3¢
21.00 1230 332.00 040 .00 360
32.00 1.150 92 00 030 20,99 32
37.00 1080 1072.00 030 2.0 259
42.00 e 1192.00 020 .o 20
47.00 970 1312.00 020 .00 209
52.00 320 1432.00 020 4.t b
£7.00 880 : 45.00 140
52.00 840 50.0¢ 138
57.00 180 500 110
72.00 130 60.00 070
77.00 100 5.0 70
32.00 870 70.00 08¢
87.00 540 75.00 050
92.00 810 80.00 050
97.00 590 85.00 950
102.90 570 99.00 050
107.00 .550 95.00 050
112.00 530 100.00 040
142.00 430 105.00 050
172.00 370 110.00 030
202.00 310 115.90 020
145.00 020
115.00 010
205.00 .030
From Woodward-Clyde Consultants (1988)




Fillins Aewd /oy i7"
/2

/30) 57 J

Well no. Oty Well no. 015 Well no. /4
TIME HEAD TIME HEAD TIME HEAD
(SECOND ) (FEET) .SECOND ) (FEET) /SECOND ) (FEET)
1.00 1.140 1.00 1.270 1.00 .850
2.00 .890 2.00 ".860 2.00 450
2.00 .190 3.00 .560 3.00 190
4.00 .550 4.00 370 4.00 .100
5.00 430 5.00 .270 5.00 .9170
6.00 .350 6.00 .200 §.00 .050
7.00 .280 7.00 .160 7.00 .040
8.00 .230 8.00 130 8.00 .040
9.90 210 3.00 110 3.00 .040
10.00 10 10.00 .10e 10.00 .030
11.00 150 1.00 .080 11.00 .030
12.60 130 12.00 .080 12.00 .030
13.00 120 13.00 -080 13.00 .030
14.00 110 14.00 -070 14.00 .030
15.00 .100 15.00 .070 15.00 .030
16.00 .098 20.00 .080 16.00 .030
21.01 .070 25.00 .050 17.00 .030
26.00 .060 30.00 050 18.00 .030
31.00 .050 35.00 .050 23.00 .020
36.01 .040 40.0¢ .050 28.00 .010
41.00 030 45.00 .040 33.00 .010
45.00 .030 50.00 .040 38.00 .01¢
51.01 .030 §5.00 .030
56.00 .020 §0.00 .030
65.00
e o 70.00 ;%g Well ne. 017
S
85 00 130 (SECOND ) (FEET)
90.00 .020
%500 020 1.00 2.360
100.00 020 g'gg :'ggg
105.00 .020 . :
110.00 020 4.00 1.100
115,00 020 5.00 380
145.00 020 5.00 830
175.00 030 7.00 130
205.00 020 3.00 300
235.00 010 3.00 380
10.00 .360
11.00 .430
12.00 .370
13.00 2320
14.00 .280
15.00 .250
20.00 130
25.90 .070
30.00 .050
35.00 .030
40.00 .020
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/a //n\? /’4641// 5/1\; 720%

2/320/¢ 7
Well no. 018 wWell ne, 020 Well no. 0322
TINE HEAD TIME HEAD TIME HEAD
(SECOND ) (FEET) (SECOND ) (FEET) (SECOND ) (FEET)
1.00 1,690 1.00 2.000 .00 2.390
2.00 1.550 2.00 1.980 2.00 1.190
1.00 1.440 3.00 1.970 3.00 1.800
4.00 1.320 4.00 1.950 £.00 1.620
5.00 1.220 5.00 1.930 5.00 1.470
6.00 1.130 6.00 1.920 5.00 1.340
7.00 1.040 7.00 1.900 7.00 1.220
8.00 960 8.00 1.880 8.00 1110
9.00 890 9.00 1.870 9.00 1.020
10.00 820 10.00 1.850 10.00 940
11.00 760 11.00 1.840 11.00 870
16.00 510 12.00 1.820 12.00 760
21.00 340 13.00 1.800 13.00 700
26.00 230 14.00 1.790 14,00 540
11.00 160 19.00 1.120 1500 590
36.00 100 24.00 1.640 20.00 1350
11.00 070 29.90 1.580 25.00 230
46.00 050 34.00 1.510 30.00 150
51,00 030 39.00 1.450 35.00 1100
56.00 030 44,00 1,300 40.00 010
61.00 020 1900 1330 1590 050
66.00 010 5.0 1.270 50.00 030
71.00 010 59.00 1.220 55.00 040
76.00 010 64.00 1.170 60.00 030
81.90 010 59.00 1,120 65.00 030
14.00 1.080 70.00 028
1930 930 75.00 020
82.00 990 80.00 01
89.00 950 85.00 0
94.00 910 90.00 -010
99.00 870 95.00 010
104.00 840 100.00 01
109.00 200 105.00 010
114.00 170 110.00 010
144.00 590 115.00 010
174.00 460 145.00 010
20400 360 175.00 010
234.00 210
264.00 210
204.00 70
324.00 130
354.00 110
38400 080
414.00 060
144.00 050
474.00 040
504.00 030
534.00 030
564.00 .020
594.00 010 From Woodward-Clyde Consultants (198
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5///3 Aeicd f/¢\7 Fog !
/12/30/ 57
well no. 035 well no- 026 Well no. IR
TIME T HEAD TIME HEAD TIME HEA
(SECOND ) (FEET) {SECOND ) (FEET) {SECOND ) (FEET)
1.00 1.550 1.00 1.590 1.00 2.710
2.00 1.510 2.00 1,110 2.00 2.760
3.0 1.480 3.00 180 3.00 2.130
4.00 1.450 4.00 .880 4.00 2.700
9.01 1.340 5.00 820 5.00 2.870
14.00 1.290 §.00 110 6.00 2.640
19.00 1.240 7.00 130 7.00 2.610
24.01 1.190 8.00 710 8.00 2.800
29.00 1.150 9.00 580 9.00 2.540
34.00 1.100 10.00 650 10.00 2.520
39.01 1,060 11.00 630 11.00 2.490
44.00 1.010 12.00 610 12.00 2.470
49.00 .970 13.00 .590 13.00 2.440
54.01 930 14.00 570 14.00 2.420
59.00 .890 1520 550 '9.00 2.300
64.00 850 1202 530 20.00 2.190
§9.00 820 17.00 520 29.00 2.080
7¢.00 79¢ 18.00 1500 38.0¢ 1.99¢
19.00 160 23.00 450 39.00 1.890
84.01 130 28.00 410 8200 1.810
89.00 .700 33.90 .360 49.00 1.730
94.00 670 38.00 1320 56.00 1.650
99.01 640 £3.90 .280 59.00 1.570
104.00 610 48.00 258 6¢.06 1.500
134.00 480 §3.00 220 £3.20 1440
164.00 .360 58.00 200 72.00 1.37C
194.00 .280 52.00 180 19.00 1.310
224..00 210 66.00 150 84.00 1.250
254.00 160 73.00 150 §9.00 1.190
28¢..00 120 78.00 130 94.00 1,140
314.00 .00 83.00 120 99.90 1.290
384..00 .070 88.00 e 104.00 1.040
374.00 050 93.00 100 109.00 1990
404.00 .030 98.00 090 114.00 .950
434.00 .020 103.00 080 344.00 110
464.00 .020 108.00 .070 i74.00 550
494.00 .010 113.00 .070 204.00 410
524.00 .010 118.00 060 234.00 210
554.00 .010 148.00 .030 264.00 230
584.00 .010 178.00 020 ggi.gg .:gg
704.00 010 208.00 .010 o b
384.00 .070
414.00 .060
444,00 040
474.00 .030
504.00 020
534.00 020
564.00 010
594.00 010
81
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Fallins Kead shes Ao
/2/30/% 7-

Well no. 02% Wel/ no. 039
TIME HEAD well no, 023~ TIME HEAD
(SECOND ) (FEET) Contmnued (SECOND ) (FEET)
1.00 1.070 591,00 900 1.00 1.530
2.00 1.060 711,00 70 2.00 1.480
3.00 1.060 331.00 840 3.0¢C 1.430
4.00 1.650 951,00 810 4.00 1.380
5.00 1,050 107100 150 o 5.00 1.340
6.00 t.0se 1191.00 630 £.00 1300
7.00 1050 1311.00 650 7.00 1.260
8.00 1.050 1431.00 630 8.00 1220
3.30 1.050 1551.00 570 9.00 1180
1.00 1.050 1671.00 530 10.00 1.160
11.00 1050 1791.00 510 5.0 1.020
16.00 1.040 1911.00 480 20.00 528
21.90 1040 2031.00 460 25.00 -820
26.00 1.030 2151.00 450 30.0¢ .40
31.00 1.030 35.00 680
35.00 1.030 68.4C 630
4100 1.020 45.01 .580
£5.00 1.020 50.0C 540
§1.00 1.020 35.00 .500
55.00 1.920 §G.0} 470
6100 o well no, 033 §5.00 430
§6.00 1.020 10.00 410
71.00 1.020 75.90 -390
76.00 1.010 TIME HEAD 80.00 .370
3199 1.910 (SECOND ) (FEET) 85.00 .50
§6.00 1.000 - 90.01 .330
91.90 1.610 1.90 .850 95.00 310
96.0¢ 1.010 2.00 180 100.0¢ 1290
101.00 1.000 3.00 550 105.01 .280
106.00 1.600 4.00 640 110.00 .260
t11.00 .990 5.00 .590 140.00 190
141.00 .980 §.00 550 176.00 .160
17°.90 .980 7.00 490 200.00 140
201.00 .870 8.00 470 230.00 110
231.00 .970 9.00 430 260.00 .090
261.00 .960 10.00 400 290.00 .030
291.00 .960 11.00 370 320.00 .070
321.00 .950 12.00 .340 350.00 .060
351.00 .950 13.00 .320 2§0.00 .050
381.00 .940 14.00 .280 410.00 .059
411.00 .940 13.00 2200 440.00 .040
441.00 .930 24.00 (140 470.00 040
471.00 .930 29.00 110 500.00 .040
§¢1.00 .920 34.00 .080 §30.00 .030
531.00 .920 39.00 .030 560.00 .030
561.00 910 44.00 .040 590.00 .039
49.00 .030 710.00 .020
54.00 .030 830.00 .010
$9.00 1020 950.00 .010
64.00 .010 1070.00 .01
1190.00 .010
82
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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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ENUS

0 A Halliburton Company
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oot S
SAME. &
Y Y Y
5-20 VR [STETRYS)
004 T L DEnsE MEDOM T Cohesk, Shia SRR | S0 | ovoon S
. GRANEL, i
WK Z97 &
~ A i
REMARKS

PAGE
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WewLL MNo. pos
iy N' 'S PROJECT SWOPE o1l CO.
CORPORATION PROJECT NO. 01686 BORING . MWES
) A Haliburton Company ~ ELEVATION DATE __(-23-34
FIELD GEOLOGIST &2 ConTy
s2|w= MATERIAL DESCRIPTION
e |d3|&82{23 ” a
> | 3L Sk | bE >x o0 g
~Z 125 |38 (gx | =2 ¥ | . z 2
O | <€ | gu |28 | gu & | & MATERIAL ©w
] o o n
wh | L | ww | =2 wag g d o Q REMA
gS | g0 | 22 | &= 2 =z © Sa
9|3 |33|5% |28 B CLASSIFICATION x
3 @ - 0 @ g
= —
0%l ooa v DENIE BB | MEDWI O COMSE  SAND — <P |oueer <
== _ SO BANG Y
TRME Fine Gravel TO SURRM
SRZMN
' »\M\‘ ¢$5/
_ 3 ¥ 3
o= ooa DEMSE MEDIOM YO (OAPSE  Shaud - Tebee | SP Soouer. S&
~ SORNGULL
INTEcRELCRD CAMY AMD [SLBRBLWDS
TEscE Tuse, Cehve T
23 ’ *
S- -+
oo[004w MEDIQW TO COLPSE SAND -TRAE | =P %}3&9
TO_SOUE FWE COAUSA oSy
G S
3/2'0 MEx
) ¥
5o SEENY
\S 004 X MEDILUM TO COMXE. SAND-SOMNE.  [SP {suover &b
EWE GoAJEL-TONE Fererts
LAY W% F8'0
5 Y 4
ool ooa Y Shine Q3 eSS, SP___1ouwy sSA
M S-24
Y Y Yy
REMARKS

BORING __MWS
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N' 'S PROJECT SwoPE oit (o Wew. N 005
CORPORATION

PROJECT NO. _C158:16 BORING _MW S

G A Halliburton Company ELEVATION DATE _ ©098-B4
FIELD GEOLOGIST S CoNT\

= | wa MATERIAL DOESCRIPTION
w ‘tﬁ‘a E% g £ u(n’
Fz | 8% | 88|25 | 2L & <
= =5 oz g bt =2 Z 3 S &
S | x= | #Y |35 | 2= S MATERIAL "
we | @ dc |wa s | 3 8o REMA
28 | g8 [ d7 2w | 22°2 | 3 28
o z Iz “,E" g g S s CLASSIFICATION i
@ 2 “o |38 | @ = 2
S- 2= W U -5 H
DAz Bowxmw| DENSE GRAY | MEDIUM 1O CoMARSE SanD - <P -
or ANGLLAR
Srzen Teace FINTe GRAYRL ROLNOED
lz%.o ALD GLAY
N L
- Y
QSQZ"AA DEVSE MEDIUM Ty Cphpsk ShoD-TRACE Suo mg _Sh!
v ZE
FES AND Gpanes s&:&_
o 132 0 4 1 TRhile, LAY Y ;\J)gtﬁ:é
S-28 S5 (& of _ E?
o 88 =4 SNEE gere | Shaopw LAY - TeME TINE GEMEL | 7CL |spur e
w ETev Y- -
e
(%.0 A 3 A 9
Bsmowm e (%0’
LOELED T 136.0°
BT copeers BX 2B 105’
folegs © 130
DRILED TO |24 Teok SHELE(
™ 2.
REMARKS
BORING _MWS
PAGE_©__ OF_
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Wewe No. 00,
ENILS  rroieer swoee o
CORPORATION

PROJECT NO. O 78% BORING __78-/

0 A Halliburton Company ELEVATION 270 DATE _S/ro /54
FIELD GEOLOGIST <. 4=tz

MATERIAL DESCRIPTION

- w
w W EL‘: gs 3
o P et

S| E3S | 35 |BE | > a £
RS |23 | 82 |ay | =2 ¥ | . 52
SE | x8 | w4 |28 | g é S MATERIAL o~
we | P ww | <t | uaoZ g 3 o Q REMARF

] N & - n
26 | go | 22 [ | “2 I | ° 22

A d x

Ia | 3 32 |3 28 3 CLASSIFICATION X
@ & v | z@ » e e

55 resd ia. e T
Eﬁﬂ 15 4 meA §j2’£ brown | & t madorianl S Pon ‘Shzéaez;

Amp

~ 1
)

Lommon

e 4

i3 12 ; damp Jo la ) ayel S¢C
| |

= <% LMW@J&W&@.’_U

1neré, "

/0!

wet ed
T&l)c /0 u-p)A”' [oose rhl'agn ;Isgcs,;"lia,xmk
1.§$'
[ lgose Vﬁk,“a_d_ﬁ_aﬁ,_a‘ 2 ad SC

i®

/5’

20

gl

REMARKS_mma_[*m_mlfi Zafca vtk ar Sém'a/r’f

BORING _7 8-/
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118




FHNUS

& A Haiiburton Company

Wew. Neo. UVb
PROJECT ___SWOLE oI
PROJECT NO. 2758 BORING ___ZA& -/
ELEVATION DATE
FIELD GEOLOGIST 2. fet

AMPLE NO. TYPE
8 DEPTH (h)

MATERIAL DESCRIPTION

BLOWS/SIX INCHES
OR RQD(%)
SAMPLE RECOVERY/
SAMPLE LENGTH (1)
MATERIAL MOISTURE
8 WATER DEPTH (1)

SOIL DENSITY/
CONSISTENCY

MATERIAL

COLOR

REMAR
CLASSIFICATION

OR
ROCK HARDNESS
USCS OR
ROCK BROKENNESS

yelliow

20

Ar-j
3
4 wet
o 1 a4 |02
Ul ~ )5

shéd

Vs gAY

grdy clg, Some indenbeds ot oo saqd ¢t

70 - 42!

REM

ALS_@&M_AL&

ARKSM%QA.;W«L&;ML__
A . cemcnt

BORING _ 74 -/

PAGE 2 oF =2
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B Were No. 007
FENUS o _sste o
CORPORATION

PROJECT NO. 258 BORING __T4 -2

o A Halliburton Company ELEVATION ~ 20! DATE Sho|sd
FIELD GEOLOGIST 4. R=2

~= | w_ MATERIAL DESCRIPTION

W 3‘; E::-' % s . 5;

rz |85 |58 |EE | 2% ¢ "

SE | <2 | @guw |34 |35 & | § MATERIAL Y

e | @ 2|3 | 555% | 2 89 REMARK
28 |98 | dg |58 | 52°%) S 5

3o 2 33 ‘&‘ g 28 S CLASSIFICATION x

@ 2 wo |36 | @ 2 €

TA:A NA 1> ) AQ.-P Eﬁft M Q’k;t; ﬁané SemC 22 nfdw‘“‘?lﬂ.a.\ SC bhckcln; ai
733 /ad ..,4771 Jhﬂf _3f'f g;:;‘ S and, Som¢ c,Aa é)gg&;irﬁnkj SC

s truce yellow aqd irey sand sludae
b
2 wet e
®2e | 12 |25 soft Yerow clnyg; ;',Hs sand some streatts | SC 1) term fhend
[t gecen 0 /l—\&\, 5 ke sled
sheuk._s

i

1820 | Je |25 wet |louse 9'::: s il send Ef ek <trea t

v o

22
\YY v} 1224,

Taar | & /‘J"’ 3

25 so Ft E_San&; cl,_.;u <K ML jova 7§£'dm

REMARKS —salit Sa0ens for snmlesisonly Falen w.th jer semler

BORING _T78-2

PAGE__|__ OF_2
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WEewe Neo. QU7

FE Nus PROJECT WAL ol
CORPORATION

PROJECT NO. 0 75% BORING __73-+

& A Haliburon Company  ELEVATION ~ 70 DATE __s/r1/ 8%
FIELD GEOLOGIST <. Kotz

MATERIAL DESCRIPTION

w 3‘3 Eg %‘g c‘g
,9_'-—_: S | 22 |52 | >3 @ W
= | 22 | 8z |8& | =2 ¥ - zZ
Sz | 2| g% |34 |gw &G MATERIAL Sy
Gt |2y | un |3 | 5282 | 3 28 | REMARK
28 | 28 | g2 [28 |22 =] © 28
2s | 3 33 (55 (=28 & CLASSIFICATION x
@ 2 wo | 3@ a3 g S
=
TB4A | domp brom | clace sand, sone grayel seme planthateril
l LI‘HK Sandy cluda s cla ..H ad Peehin
7 / RS s
/ loos e 7”9 ;eo; Sand SA
' [ | dense Sl glaces gand e P
(4 );:r-;‘-;:‘ clage Py Ky
_J, /a;)}& :f:e:. hae L_Sfad S LPYr

7448 [Geage — Tredbroda Clayce ol cood Loy LYY IR
0

i

/o

139 Z J 08 I

REMARKS _Stogle 7844 is « comgosife samale of fthc sledsc
Ofef’  Deled ot sevel 8 BORING _7Z -4

PAGE__/ _OF_L
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Weer No. 010
Nl 'S PROJECT __SWoPE o
CORPCRATION

PROJECT NO. 0752 BORING _Z2 -6

@ - Haiburon Company  ELEVATION _~-20 DATE __/is/sd
FIELD GEOLOGIST__ 4. Peitz

MATERIAL DESCRIPTION

w $—~ Eg g’:‘ @
] - — (22}
S |3 | 85 |BE | >3 @ z
~S |22 | 82|32 | =2 Y¥ | . 52
sz |28 | g5 |38 |58 3| ¢ MATERIAL Sy
% o e & = 89 RE
wh Q¢ | ww |2 | WOSL | B o g MAF
g8 |95 | 22|82 |2 2| ° 52
o | 3 33| & 5 23 x CLASSIFICATION x
@ a “0 |38 | & @ 2

mea j doo Lloose (oad sravel fsand

- loose %rr?g_m SP JHau pEt

~

damp

red

lsose m’/f., Send fme! SP
w v 4 mead greea . . )
1 ~p | Geue | vellowl oi/ty smak ¢ g ravel SP__|Hwu > go.

browa
yellow
lgg;‘ Y. me G C! Qf’
yelloy
[oose hrown | send, Some :ce-L“nf"‘“‘ﬁcegﬁhs Sp_[Anu_Jcoy
foose oc!}“ea__,zga_d SP
el
ooz |brown| sand ' elay |Sm |70ad s’

T8 leose _’Zm sand  seme oneen S ibeown 414: S _HVU i5o,

REMARKS was g row el

._/aL_a,gL_;pgm froe /2 A_J;L‘Lf_;_:b,a,aaei /2! BORING _7%6

PAGE __L_OF__1L




' Wewe Mo. O”
NUS oo sucon
CORPORATION

PROJECT NO. 275§ BORING _Z3-7

GAHaﬂiburron Company ELEVATION 2~ 7°° DATE ___s/ig)g
FIELD GEOLOGIST <. £feh

MATERIAL DESCRIPTION

w 0 Eg gg g

& |52 ¢ El5E | >3 4 u

Sz | xS | gu |38 | 2w & | & MATERIAL Sy

s | 3 Sl3c | 505% | 3 89 REMARK

24 1 35| 38 zu | S 2 °x 3 8 &

Za 2 %3 E 3 <—3’ g 5 CLASSIFICATION 5

2] a no | s @ & 8 8

$ ellow .
7870 | 10 | BOst Mt ] U o_;;___laan_.a.hyq_ﬂmé;.:mgplaaiat&aml_ﬁ
Saeme ﬁl&gb “!*5 sire&kﬁ
flow
/ooie yheCom Sﬂi9 ,ia.nd 2 né 3cg el §/3

5 Ig usC ltﬁé&;:’ Sn.”'y Sand and ’ cgue( S P
Il a4
o | 110 " { J 70 & Jo'

REMARKS _whea augyer f/f:k-(-: uer ‘euted Ao MU recclin

were ﬁ%li‘ifed', Lol ed ﬁen,oromnical_ﬁ_pdu@s_bhr BORING Z&-7
hole ups ;c%-‘»cé with cemead

PAGE 1 oF__/
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INUS

. PROJECT _SWolF OiL

Were de. 017

PROJECT NO. 22523 BORING _ZR -&
O A Haiourton Company  ELEVATION =20 DATE __s//4/ €4
FIELD GEOLOGIST & Bete
e | wo MATERIAL DESCRIPTION

u &‘5 E;’ g = o g”

Fz |55 | 85|85 |2; & L

¢z | <2 | 8G |34 |33 3| & MATERIAL 58

4% | 3g | 4y iz | 4285 | 3 2| REMAR

$ - w i zZ x

g“ g gg .;.: §8 § CLASSIFICATION g
TREA 7o UooVetl damy | Josse  lomwn | sad and gravel frace plant |G

MmA ‘l'ef‘:t-L and 5_1“'
demp | Joose y‘h:'.ﬁﬂ.“ ank and 47 \ SP
| J
ITAEALAR amp | ! /
— laos 6 r Send JSo me 5': 1+ Sm
sage | 13 | o2 damp | loose ”z.»m i n LM 70 € o!
1,5
REMARKS __4o/e grouted wifh cement
BORING _7R-%
PAGE /. OF_1
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Wew. No.  0]3%

ENIUS e susteon
CORFPORATION 748- 9

PROJECT NO. 0758 BORING
o A Halliburton Company ELEVATION 70! DATE __s/e] &Y
FIELD GEOLOGIST 4. Reiiz
se | wa MATERIAL DESCRIPTION
w o ] = }_.-' S= ” a
E_ |52 | $E |82 | >3 2 2
—< Zae 8z | Sa -2 ¥ « €z
Sz | xS | gu |38 |24 3| & MATERIAL Su
el @ - l3c | 265% | 2 ) REMARK:
u ™~ g ot zw S H = o wZ
$a | £° | 5% |85 | 25 = CLASSIFICATION " x
b 2 sa | g Z2i¢s° S §
[cod grave
aly
P
73R ‘ /.5 damp | |oose l";ir'\\ canct andvqfa.ael SP HVU ¥ /S pg
[oose Hbln_g\ s54nd ; Seme browa silt Sm
7
/oosc ;g:: &nd ;P
ke
T | 2o |25 dees o
/ZB‘“' 12 7.0 d“’)‘ Joose g:«:g Si ”}Sg,g d SP HNUY -2 /o000
REMARKS holc m{'cvj \«h‘f" CCmcn‘f — Ao/f alr..lfed et [gue/ &
BORING _7-9
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WeLe Ne. 14
CHAIG TESTING LABORATORIES, INC.

665 East A, «ing Highway, Mays Landing, New Jersey 083, *  {609)625-1700

1800 Broadway, Westville, New Jersey 08093

Testing -:- Inspection -~ Asphalt -+ Chemical Analvsis <« Test Borings -+ Fowndazions -:- Seals -+ Water - - Sieel
Township of Pennsauken 10/10/79
CLIENT c/o Reutter Anderson Schoor Assoclates DATE
PROJECT Installation of Monitoring Wells LAB.ND. 42649
Boring No. Petmsaur.en Tov%&{'hof S‘nicaql mgfill Ground Surface Elev.
‘ Gloun! Water Dafa - A — Method of Advancing Boring Uity
Depth Hour Date Hrs. Atter 1 '
Completion Rotary Method 0 '%_.6L-
tn T
Sample
Depth A No. Depth N _‘§;-r.' (;’_._x:svl_ication . B R—qn"l'.
1 0-6" Topeoil 6"
51
+- Brown C/F Sand Some F/Gravel
10—— 6"-10 W/F/Clay Layers (5-10') 10'
T 10-13.5° Tan P/C Sand 13.5
15— 13.5'-15 Tan Clayey F/Sand 15'
1
20_‘1__ 15-20 Tan M/F Sand 2
25——
-+
i
T
30 ——
4 20-31 Tan F/Sand
:~ Very Dense Erown M/F Sand Some
-[ | 31-34 Clay and M/F Gravel
35 ——
a0——
e nasampte T T

126
Dritler . _Jay Freck




WetLL No, o4

CRAIG ?‘ESTING LABORA'I;ORIES, INC,

565 East Harding Highway, Mays Landing, New Jersey 083su ¢ (609) 6251700
1600 Broadway, Westville, New Jersey 08093

Testing -:- Incpection - Asphalt ;- Chemical Analyvsis - Test Bormgs <+ Powndaiions -« Seadv « o Water - . Speel
Township of Pennsauken 10/10/79
CLIENT c/o Reutter Anderson Schoor Associates DATE
prROJECT Installation of Monitoring Wells LAB.NO. 42649 _ _ _
) Pennsauken Township - Sanitarx Landfi1l face EI
Boring No. Well-f Sheet No. 2 ¢ 2 Ground Surface Elev.
Ground Water Data A - Method of Advanuing Baring _ o ()_.:;:x.r.‘___
Uepth Hour | Date Hrs. After Rotary Method 0__t 6]
Completion - a T
- - o
Sample
Depth A No. Depth N _ . __S'r::l' ('l_.x:' !.;F_‘Z'_"'Z"_._..__-...A_. R-‘_?:f.:v'.‘. )
45 ¢
PO 10
:: Med. Dense Wet White M/F
55 15 34-55 Sandy Clay . _ 55'
I
3¢ -:_ Very Dense Wet White F/Sand
20—
1 55-61 Trace Clay 61'
:: Test boring completed
_{_ at 61 fect.
b5 25
-
-+ Water Encouftered at———t———-=c—neeeeea__37 fect
T Boring Completed at-—--~ - -—61 feet
30 —— Well Point Het at- e e 60 fect
-+ Pumping Rate-- - ————= 12 Gal. Min.
+ Draw Down-——t——=m———emm g et -3 flet
<+ Static Water Level--—-- —— 45 feet
35
40

[D § —2 0. DS,)I:}S;)-O:;SHH{JIE

— e ———— et s & e e e here e — e s ® e e ane . - .

B U - Undisturked Sample, 3 Diameter
£ -— Core Drithng Oli.'h:(_..m_flﬁ!:k

N - Stend.nd Pencteation Resisiance per 67
(140 &« hammer, 30" drop)

127




WEeLL No. Ol
CRAILU 1ED1ING LABURALTORILES, INC,
585 East-. _cding Highway, Mays Landing, New Jersey O8. .. +« (809)625-1700
1600 Broadway, Westville, New Jersey 08093

Testing -:- [Inspection - Asphalt -:- Chemical Analysis -~ Test Borings -:- Founduiioms -:- Sends <« Warer - - Steel
Township of Feunsauken I071I0779
CLIENT ¢ /o Reutter Anderson Schoor Associates DATE
PROJECT Installation of )ionitoring Wells LAB. NO. 42649
uken Twnshiﬁ Sanitary Landf111
Boring No. g.113 Sheet No. of 13 Ground Surface Elev,
Ground Water Data- A- Method of Advancing Boring Depth
Oepth Hour | Date Hrs. After Rotary Method 0 v 91"
Completion - o
B 10
Sample
Depth A No. Depth N Soil Clagsificatinn Remarks
T
:: Orange M/F Sand Some C/F Gravel
s | 0-5 Trace Clay 5'
4
T 5-9.5 Orange Tan Sandy Clay 9.5'
10 ——
1 9.5-11 Tan Clayey Some F/Sand 11
15 —t—
+
20——
25—
1
30——
4 . Orange Tan Red Clayey M/F Sand
35— ___11-—35 & Clay Layers 35!
4
T Brown M/F Sand Trace Sm.
35-40 Gravel With Clay Layers 40’
40—4—
R —— ] L . —— i e e o heee -

d1s- 2" 0. D. Salit Spaon on Sample
BB U - Undisturbed Sample, 3" Diameter
~— Core Drilling 128 Oritler Jax_ Frecl

N - Standard Penctration Resistance per 67
Liilahasamec 20 droul o




Wewe No.  Olb
CHAIG JLOLING LABUNALOUHRIED, INC,

(
5§65 East h«rding Highway, Mays Landing. New Jersey 083_. + (609)625-1700
1600 Broadway, Westville, New Jersey 08093

Testing -:- Inzpection -:- Asphalt - Chemical Analvsis -+ Test Borings -+ Foundaiiony -+ St <« Warer o Steel
Township of Pennsauken 10710779
LIENT ¢ /o Reutter Anderson Schoor Associates DATE
RoJECT Installation of Monitoring Wells LAB. NO. 42649
Pennsauken 'rownahiﬁ -~ Sanitary Landfill
3oring No. Vel]!; Sheet No. 2 of 3 Ground Surface Elev.
Ground Water Data- A — Method of Advancing Boring U'i-‘ﬁ‘_.—.
Depth | Hour | Date Hrs. After Rotary Method 0 1w 9T
Completion PP
ta
Sample
Depth A ' No. Depth N Soil Classilication Remarbe
o+
- “__ Brown M/F Sand & M/F Gravel
3 5T 40-46 Trace Clay 46"
5 10 -:_ Brown C/F Sand & Lg.
0 10 46-51 Gravel 51"
)5 15——
0 20——
T
|5 25—1—
-t
=
o 30—
1
T
5 35—~—4—
T White Plastic F/Sand Clay
‘0_-:_ 51-80 Trace Sm. Gravel - /Wet 80’
0 R S e mmmm e m e m—

’ ﬁjg - 5 0. bjs.pl_i‘t-Spoon éarr;le
BB U - Undisturbed Sample, 3 Diameter
[ =— Core Driling

-y o~ PSPy  Jid

129 Drter . Jay Freck




‘ VJELL.PJO (NQ)
'CHKI"G—']. ESTING L:HBUHKTURIL&) INC

565 East h...dlng Highway, Mays Landing, New Jersey 083-. ¢ (609)625-1700
1600 Broadway, Westville, New Jersey 08093

Testing -:- Inzpection - Asphalt <« Chemical Analysis -« Test Borings -+ Founduiions -+ Soaly < Water - - Stees
Township of Pennsauken 106/10779
CLIENT c/o Reutter Anderson Schoor Associates DATE
PROJECT Installation of Monitoring Wells LAB . NO. 42649
) Pennsauken Iovnshig Sanitary'Landfill
Boring No. Well-g_) Sheet No. 3 Ground Surface Elev.
Ground Water Data” A — Methad of Advanting Boring Uepth
Oepth Hour Date Hrs. After Rotary Method 0 1w 91
Completion ”
tu
Sample
Depth A No. Depth N Soil Classilicatian Remar} s
B5 S——
o Very Dense Wet C/F Sand & M/F
PO 80-91 Gravel Some Clay Layers 91'
:E Test boring completed
1 at 91 feet.
B5 15—4—
:: Water First|Encountered| at---—————=—=—=a—- 75 feet
1 Boring Completed at -~-91 feet
4 Well Point $et at————=- 90 feet
100 20—— Pumping Rate- -t—- -—==15 gal. min.
4 Draw Down--1- 5 feet
1 Static Watel Level 76 feet
25——
30

—— - e e e e —— et e mm e b e e v - --

ds-27o0. D S'llnt Spoon S.Jmp!e
B U - Undisturhed Sample, 3" Diameter 13
3 -— Core Drithing 0 Diiter.  JJay Freck

N - Stand-ed Ponrtration Recistance per 67
N




NE\.\. No.

o

WILLIAM J. HAMPTON and ASSOGS., ING.

Suite 205 Tiffany Square 2615 Rt 38
Hanesport, NJ 08060

DRILLERS LOG

lLo. NO. M-z

‘ .5PR°JECT MNIPDLES Drep hWeees

ISheet . § <ot i&

" CLENT: P S WMA -

Job -No.puco 29

GROUNDWATER: ‘DRILLING METHOD DEPTH _|Etévation ~ o
Date Time Depth Y Mon Doinay o to 75 |Date Started
’ ,Q - O ' 144 |Date Finished
1 sup norney O 10 jei  |Oriler R.Gcpon
“to lnspeddr LIt M
to Welt Permit No.Statigy-{
WELL s . SAMPLE c
CONSTRUCTION ™ ‘T)emh/ :‘:,;" N CLASSIFICATION REMARKS
0 ype
5 | s ORANGE ~RED Ren Free
1 F.SAmwDN STy ceqy
:- 10 Q. ho-rr’ ORANG €. -RED Ca
SILT N F.SA
) ® = ORAVGE - BRIV s 400
4 sch wvo T SILT & ClAvy
pVC Cacr«g) T
2 Il
129 4 2ear SAME
:— 25 S jasa ORAMNC-E QRna) CLAyY
-~
:; 30 G se-37/ CRANCE BRA SiILTY £ SAAND
TR, mcncEous
4 131




Were No.- 017

llfD';_ NUMBEK —— 25
<3 Depth/  |Blovws CLASSIFICATION REMARKS
CONSTRUCT(ON O w { No Type. |pee 6
34
1 P RED-BeN ~HErATITE TOUCv DRILLING
CEMENTED §Av0 $GrR4VEC
14O
i i 1’ ORAVLE - BRN M[C. S4n0
i ¥ MULT COLRGO guga -
T ALCVLAR TO RO EO .
4 M. GAVEL
+ 45
g ORAWNCGE-BRV M Sany
AR.SILT . S27¢ L oravel
+ 50
- lo MATI cotorne)d afz 9=
1 CHERT CGNAVE (L -2 ma
-:55 T OUAN-C- RN <SILTv C,
| SANOD % F.c-rAVEL
T 6o 12 ORAME€ 13 RN M. CAnD
1 T2Z.0%. GRAVEL TR, SILT
+65
1 13 TAad Mlc shpoDd TR, SicT
- 20
? 14 SAMmE
++5 .
1 iS5 LatiTeePivik £ sangy
1 CLAY
T 132




Were No -

o7

D. NUMBEK e 3 S
| SAMPLE "
ELL 33 P P CLASSIFICATION REMARKS
ONSTRUCTION aw N°‘ Type per 6"
N L '

1 $0 — ;

| 16 LT GRAY F sapD T2 siLr

lgs |— )

1 7% ORANGE - BRA MC. S 4D

: $ MULTIccconc D Foeavd,
4 G0 . L
1% Qrzf)%s BRAS SILTY (TTLe REece/ERry
" G-RAVE ¢ '

498 —

i Iq LT. (- RAY TC ORAOLE - RN

1 SILTY C. SS9/ AL T -

1 towored ~M/F G-rAVEL

+ 100

H 20 Piog-euteiT¢ CLay &

] ~. SAn0

d .

|

+108 = ORANGE - B2 C.SAND TO

- K GrAVCL

T ho

1 ;& SAME

1118 p— —

1 23 L7 Gray sieTY C.Sav)

1 TO FGRrAVEL

+120

1 2d LT G RAY /7.5 400N CLa~y

1 S FsapnD

1 133




Weu No. ()7

LD, NUMBEK —eee 4 L &
- -~ |  'SAMPLE ' ' ,
WELL 33 ey oo CLASSIFICATION REMARKS
o .
CONSTRUCTION = No | 70 Joer s |
' Lns : - et
1 2 : TAV M.SANVD TRISILT
: 1130 — :
] 1 23 LT.GRAN M|C SAND 4u0
1 cLa~N )
Lentonlte 1
Truv;‘f !
Gre T138 -
L 1 L TAV TO 13PNV miCSamd
?~’ 1 TO M/FrAver
1! BU,'(LOI( 4
2—-—5’ + 14O
T ‘ ".’" 23 TAN M]F CAD TR.S10r
: - <, F.RavEeL — ZuCRgase D’“‘U*C
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CHAIG 1LSTINGU LADUNLA LUNILD, LN,

6565 East . .ng Highway, Mays Landing, New Jersey 0833 .+ (609)625-1700
1600 Broadway, Westville, New Jersey 08093

Testing - Inspection +:- Asphalt -:- Chemical Analvsis <= Test Borings -+ Foundaivons -:- Sotls <= Warer -
Township of P&dnsacken 10710779
CLENT  ¢/o Reutter Anderson Schoor Associates DATE
Installation of Monitoring Wells 42649
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