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GLOSSARY

Aquifer. A 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.

Artesian aquifer. An aquifer containing water under sufficient 
pressure to rise above the top of the aquifer when 
penetrated by a well.

Coefficient of permeability (field). See hydraulic conductivity 

Coefficient of storage. See storage coefficient.

Confining bed. A body of relatively impermeable material 
stratigraphically adjacent to one or more aquifers. 
The hydraulic conductivity may range from nearly 
zero to some value distinctly lower than that of 
the aquifer.

Drawdown. The lowering of the water table or artesian 
water level caused by pumping.

Head, static. The height above a standard datum of the
surface of a column of water (or other liquid) that 
can be supported by the static pressure at a given 
point. Head, when used alone, is understood to mean 
static head.

Hydraulic conductivity. A measure of the ability of material 
to transmit water. If the porous medium is isotropic 
and the fluid is homogeneous, the medium has a hydraulic 
conductivity of unit length per unit time if it will 
transmit in unit time a unit volume of water at the 
prevailing kinematic viscosity through a cross section 
of unit area, measured at right angles to-the direction 
of flow, under a hydraulic gradient of unit change 
in head over unit length of flow path. The Geological 
Survey measures length in feet or meters and time in 
days. To convert f.rom field coefficient of permeability 
measured in gallons per day per square foot to hydraulic 
conductivity measured in feet per day multiply the 
field coefficient by 0.134. To convert from field 
coefficient of permeability measured in gallons per 
day per square foot to hydraulic conductivity measured 
in meters per day multiply the field coefficient by 
0.041.

XI



Permeability. The ability of a rock or earth material to 
transmit water in response to head differences.

Porosity. The porosity of a rock or soil is its property 
of containing interstices or voids and may be 
expressed quantitatively as the ratio of the volume 
of its interstices to its total volume. It may be 
expressed as a decimal fraction or as a percentage.

Potentiometric surface. A surface which represents
the static head in an aquifer. The potentiometric 
surface is defined by the levels to which water will 
rise in tightly cased wells. See head, static.

Recharge. The process by which water is added to an aquifer

Runoff (average annual, in inches). The depth to which the
drainage area would be covered if all the runoff for
an average year were uniformly distributed on it.

Specific capacity (of a well). The rate of discharge of 
water from the well divided by the drawdown in the 
well. A properly constructed well can be used as 
a measure of the aquifer's transmissivity; a high 
specific capacity suggests a high transmissivity 
while a low specific capacity suggests a low 
transmissivity. The specific capacity of a well is 
a function of well construction and development, 
the aquifer's storage coefficient, and the portion 
of the aquifer in which the well is screened.

Specific yield. In general terms, the specific yield is 
the water yielded from a water-bearing material by 
gravity drainage, as occurs when the water table 
declines. More exactly the specific yield of a 
rock or soil is the ratio of 1) the volume of water 
which, after being saturated, the rock or soil will 
yield by gravity to 2) the volume of the rock or 
soil.

Storage coefficient. The volume of water a porous medium 
releases from or takes into storage per unit surface 
area of the aquifer per unit change in head.

In a confined water body the water derived from 
storage with head decline comes from expansion of the 
water and compression of the aquifer; similarly, water 
added to storage with a rise in head is accommodated 
partly by compression of the water and partly by 
expansion of the aquifer. In an unconfined water

XII



body the amount of water derived from or added to 
the aquifer generally is negligible compared to 
that involved in gravity drainage or filling of pores; 
hence, in an unconfined water body the storage coeffi­ 
cient is virtually equal to the specific yield.

Water table. That surface in an unconfined water body 
at which the pressure is atmospheric.
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ABSTRACT

Camden County, New Jersey, is located in the 
Philadelphia-Camden metropolitan area. The western edge of the 
county is urban and industrial in character. The central part 
is less industrial and more suburban in character, and the 
eastern part is sparsely populated and predominantly 
agricultural, although urbanization is advancing eastward quite 
rapidly.

Camden County is in the Atlantic Coastal Plain
physiographic province. Underlying the county are
unconsolidated sediments of Quaternary, Tertiary, and
Cretaceous age, consisting of mostly alternating sands, silts,
and clays. The sediments dip gently to the southeast and
thicken from 40 feet at the Delaware River to 2,900 feet at the
Camden-Atlantic County line. Below the unconsolidated 
sediments is the pre-Cretaceous crystalline bedrock.

The major fresh-water aquifers in Camden County are 
sands and gravels of Cretaceous and Tertiary age in the Potomac 
Group and the Raritan and Magothy Formations; the Cohansey 
Sand; the Wenonah Formation-Mount Laurel Sand; and the 
Englishtown Formation. Minor aquifers are found in parts of 
the Merchantville Formation, the undifferentiated Vincentown 
and Manasquan Formations, and the Kirkwood Formation. 
Saturated sands an.d gravels in the surficial deposits of 
Quaternary age where in direct contact are commonly 
hydraulically connected to the underlying aquifers.

The rate of ground-water withdrawal for Camden County 
was 68 mgd (million gallons per day) in 1966. This was the 
largest average annual county pumpage in the State in 1966. 
Eighty-five percent (56 mgd) was pumped from the aquifer system 
in the Potomac Group and the Raritan and Magothy Formations.

The potentiometric surfaces of all the major artesian 
aquifers in Camden County declined from 1900 to 1970 as a 
result of pumping. The largest decline occurred in the aquifer 
system in the Potomac Group and the Raritan and Magothy 
Formations. At Haddon Heights, in the western part of the 
county, the potentiometric surface declined about 110 feet "from 
1900 to 1968. The potentiometric surface of the aquifer in the 
Wenonah Formation-Mount Laurel Sand declined 43 feet in about 
60 years in the vicinity of Berlin Borough.

The chemical quality of ground water in Camden County



is generally satisfactory for most uses. Concentrations of 
iron greater than the State's potable-water standard of 0.3 
milligrams per liter are found in some areas of the 
Potomac-Raritan-Magothy aquifer system, in scattered locations 
in the Wenonah Formation-Mount Laurel Sand, and in the Cohansey 
Sand. In general, higher values of dissolved solids, sulfate, 
and chloride occur in water in and near the outcrop ,of the 
Potomac-Raritan-Magothy aquifer system than downdip in the 
aquifer. In the southeastern part of the county chloride 
concentrations in excess of 250 milligrams per liter can be 
found in the same aquifer system. The high chloride water has 
remained in the aquifer system from the time of deposition or 
has re-entered the system from the ocean after changes in sea 
level since Pleistocene time.

Contamination of water in the Potomac-Raritan-Magothy 
aquifer system in the Philadelphia area has created a potential 
water-quality problem for the Camden area near the Delaware 
River. Contaminated ground water in Philadelphia, with high 
concentrations of sulfate and dissolved solids, is moving under 
the Delaware River toward Eagle Point in Gloucester County near 
the Camden County line. Decrease of pumping in Philadelphia 
and simultaneous increase of pumping in Camden and Gloucester 
Counties tends to draw ground water from Philadelphia toward 
New Jersey.

The greatest potential for additional ground-water 
development in the county is from the Cohansey Sand which is 
generally an unconfined aquifer. The Cohansey also has the 
greatest possibility of ground-water contamination because of 
the local effect of wastes from suburban and industrial 
development and the shallow depth of the Cohansey aquifer.



INTRODUCTION

PURPOSE AND SCOPE

This investigation of the ground-water resources and 
geology of Camden County is part of a statewide program of 
studies of the water resources of New Jersey. It was conducted 
by the U. S. Geological Survey in cooperation with the New 
Jersey State Department of Environmental Protection, Division 
of Water Resources.

Almost all public, industrial, and irrigation water 
supplies in Camden County are obtained from ground-water 
sources. The ground-water environment and its hydrologic and 
chemical characteristics must be understood in order to 
facilitate an orderly and safe development of this natural 
resource. The purpose of this investigation is to collect and 
interpret the basic hydrologic and geologic data and to 
appraise and report on the ground-water resources of Camden 
County. The objectives were to define the thickness and areal 
extent of the hydrologic units, evaluate the hydraulic 
characteristics of the aquifers,' determine the effect of 
pumpage on the water levels of the area, define the source of 
recharge of the aquifers, and to evaluate the chemical quality 
of the ground water.

LOCATION AND EXTENT

Camden County is in the southwestern part of New 
Jersey (fig. 1). It is bounded by Burlington County on the 
northeast, Atlantic County on the southeast, Gloucester County 
on the southwest, and by the Delaware River on the northwest. 
The county is part of the Philadelphia standard metropolitan 
statistical area and occupies an area of 222.2 square miles. 
The City of Philadelphia, fourth largest city in the United 
States, is located across the Delaware River from Camden 
County.

PERSONNEL AND SUPERVISION

The investigation was made by the U. S. Geological
Survey in cooperation with the State Department of
Environmental Protection, Division of Water Resources. The
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work was performed under the general supervision of John E. 
McCall, District Chief, and under direct supervision of William 
Kam, Supervisory Hydrologist. The authors were assigned to the 
project in June 1969. Most of the material on the 
Potomac-Raritan-Magothy aquifer system in this report is from 
an unpublished study on the aquifer system from Trenton to 
Salem, New Jersey, by Gill and Farlekas. George M. Farlekas 
collected, compiled, and interpreted the data for the geologic 
units younger than the Magothy Formation up to and including 
the Mount Laurel Sand. Bronius Nemickas was responsible for 
the work on the geologic units younger than the Mount Laurel 
Sand. Data for wells tapping units younger than the Magothy 
were obtained from 1) field work in the summer and fall of 
1969, 2) selected data from E. Donsky (1963), and 3) 
unpublished data from the Great Egg Harbor River basin compiled 
by P. R. Seaber in 1958. Data collection and analysis for the 
project was essentially completed in July 1970.

PREVIOUS INVESTIGATIONS

The geology and ground-water resources of the Camden 
area have been studied intermittently during the past 100 
years. Almost all of the early information published in the 
annual reports of the State Geologist is limited to general 
descriptions of the water-bearing formations, with lists of 
wells tapping principal aquifers. Further information on the 
geology and hydrology of the Camden area was published by 
Bascom (1904) and Bascom and others (.1909). The U. S. 
Geological Survey began ground-water investigations in New 
Jersey in 1923 in cooperation with the State. In 1932 a report 
on the ground-water supplies of the Camden area was published 
(Thompson, 1932). A progress report on the ground-water 
resources of the Lower Delaware Valley study was released in 
1952 (Barksdale and Graham). The results of this tri-state 
study, which included Camden County, were reported later by 
Barksdale and others (1958). A report on the ground-water 
resources of the nearby Philadelphia Navy Base was prepared by 
Graham and Kammerer (1954). Greenman and others C1961) 
prepared a report on the ground-water resources of the Coastal 
Plain of southeastern Pennsylvania, which included the City of 
Philadelphia. A basic-data report on wells in Camden County 
was written by Donsky (1963).

Completed investigations of the geology and ground- 
water resources of neighboring counties include Burlington 
County (Rush, 1968), Gloucester County (Hardt and Hilton, 
1969), and Atlantic County CClark and others, 1968).



Iron in water of the aquifer system in the Potomac 
Group and Raritan and Magothy Formations has been investigated 
by Langmuir (1969a and 1969b). Regional geology, hydrology, 
and geochemistry of the aquifer system in the Potomac Group and 
Raritan and Magothy Formations from Salem County north to 
Trenton has been investigated by Gill and Farlekas (written 
commun., 1969).

Detailed geologic field work has been made in a number 
of 7-1/2 minute quadrangle areas in Burlington County (Minard, 
Owens, and Nichols, 1964, Owens and Minard, 1962 and 1964a), 
and one quadrangle in Salem County (Minard, 1965). A geologic 
map of part of the Coastal Plain at a scale of 1:250,000 was 
compiled by J. P. Owens in U. S. Geological Survey (1967).

WELL-NUMBERING AND LOCATION SYSTEM

Wells discussed in the report have been located on U. 
S. Geological Survey 7-1/2 minute quadrangle maps and are shown 
in figure 2. The municipality and the latitude and longitude 
in degrees, minutes, and seconds for each well were determined 
from the 7-1/2 minute quadrangles. Each well (table 1) has a 
unique number. The first six numbers and the letter N (for 
North) are the latitude for the well. The fifteenth number is 
the sequential number, usually "1". If more than one well is 
located at the same site, the second well will have a 
sequential number of 2 and the .third well a sequential number 
of 3; with as many sequential numbers as there are wells at 
that latitude and longitude. The wells (.table 1) are listed by 
municipality and numbered serially in order of decreasing 
latitude. Decreasing longitude is used to determine the order 
of the wells if two or more wells have the same latitudes.
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GEOGRAPHY

TOPOGRAPHY AND DRAINAGE

Camden County lies entirely within the Atlantic 
Coastal Plain physiographic province, which extends from 
Massachusetts to Florida. The county is characterized as a low 
lying, gently rolling plain that ranges in altitude from sea 
level to about 220 feet. The maximum altitude of about 220 
feet is located in the southeastern part of Voorhees Township.

A generalized topographic map of Camden County 
outlining the major drainage basins is shown in figure 3. In 
the northeastern part of the county the major streams, the 
Rancocas, Pennsauken, Newton, and Big Timber Creeks and the 
Cooper River, flow northeast and north into the Delaware River. 
In the southeastern part of the county the Mullica and Great 
Egg Harbor Rivers flow southeast towards the Atlantic Ocean.

Topographic highs in the central part of the county 
form the drainage divides between the basins. Topographic lows 
are in the southeastern part of the county and in the northern 
part of the county along the Delaware River and along streams 
flowing into the Delaware River.

CLIMATE

The climate of Camden County is continental, generally 
moderate, with mild winters, warm summers, and generally evenly 
distributed rainfall. The prevailing direction of air movement 
is from west to east. During the summer months the prevailing 
wind direction is from the southwest.

The average annual temperature of the Philadelphia 
Weather Bureau station for the period 1931-60 was 53.3°F 
(degrees Fahrenheit). Normal daily maximum and minimum are 
40.3°F and 24.3°F for January, and 85.9°F and 65.2°F for July.

Average annual precipitation at the Philadelphia 
Weather Bureau station for 1931-60 was 42.48 inches. 
Precipitation is generally distributed evenly throughout the 
year, with the summer precipitation characterized by localized 
thundershowers. The winter precipitation is usually more 
widespread and less intense. Precipitation data for the same
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period indicate that the average of the wettest month of each 
year is 4.63 inches, while the average of the driest month of 
each year is 2.78 inches.

POPULATION AND ECONOMY

Camden County had a population of 456,291 in 1970, 
392,035 in 1960, and 300,743 in 1950 (U. S. Bureau of Census). 
The increase from 1960 to 1970 was 16.4 percent and the 
increase from 1950 to 1960 was more than 30 percent. The most 
densely populated area is in the northern part of the county. 
In 1960 the municipalities north of Gloucester Township, 
Somerdale Borough, and Voorhees Township contained 82 percent 
of the total population, whereas the land area is only 31 
percent. In 1970 the same municipalities contained 77 percent 
of the county's total population indicating a shift in 
population toward the southeast.

Camden County is in the Philadelphia metropolitan area 
and many of the county's residents work in the city or nearby 
counties. A large work force is employed by manufacturing 
companies located along the western edge of the county in the 
area near the Delaware River. The cities of Camden and 
Gloucester, as well as Pennsauken Township, have much of the 
manufacturing of the county, although a number of new 
manufacturing centers are being developed east of the New 
Jersey Turnpike. Three municipalities, Waterford and Winslow 
Townships and Chesilhurst Borough, have the largest proportion 
of land in the county used for agriculture. The percentage of 
land area used for farms in Camden County has been decreasing 
in recent years. The U. S. Department of Commerce, Bureau of 
Census reports indicate that the land area used for farms in 
Camden County was 8.6 percent in 1969, 10.2 percent in 1964, 
and 13.7 percent in 1959.

GEOLOGY

STRATIGRAPHY AND STRUCTURE

All exposed geologic units in Camden County are 
sedimentary and for the most part unconsolidated. They are 
part of the Atlantic Coastal Plain and range in age from Early 
Cretaceous to Quaternary. Figure 4 is a geologic map of Camden 
County delineating the outcrop area of the Cretaceous and 
Tertiary age sediments. Figures 5 and 6 show two geologic
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sections of the Coastal Plain sediments in Camden County. The 
Cretaceous and Tertiary sediments dip gently to the southeast 
with the oldest sediments cropping out at the Delaware River. 
In general, the older the sediments are, the greater the dip. 
The Quaternary formations are essentially flat-lying beds that 
overlie the Cretaceous and Tertiary sediments.

Underlying the sediments of the Coastal Plain in 
Camden County are crystalline rocks of pre-Cretaceous age. The 
surface of the crystalline rocks slopes towards the southeast. 
The altitude of the crystalline rock surface is about 40 feet 
below mean sea level at the Delaware River in the vicinity of 
the Benjamin Franklin Bridge and about 2,800 feet below mean 
sea level at the Camden-Atlantic County line.

The formations present in Camden County and their 
water-bearing properties are described in table 2. Also given 
is the general lithology and range in thickness of the 
formations.

GEOLOGIC HISTORY

During the Precambrian a great thickness of sediments 
was deposited in the area. The sediments included sands, 
silts, clays, and carbonates. The sediments were buried by 
additional sediments, metamorphosed, and subsequently uplifted 
during Paleozoic time. Part of the sediments were 
reconstituted into the metamorphic rocks known as the 
Wissahickon Formation. In the Camden County area a period of 
erosion occurred in the Paleozoic Era and continued into the 
Mesozoic Era, extending through Triassic and Jurassic time. 
The next sequence of sediments found are the Cretaceous units 
above the metamorphic rocks. During Cretaceous time sands, 
clays, and silts were deposited in a deltaic complex somewhat 
similar to modern deltas. The streams supplying sediment to 
the deltaic complex flowed from.the west-northwest to the 
east-southeast. They provided the fluvial sediments that make 
up the Potomac Group and the Raritan and Magothy Formations. 
In Late Cretaceous time marine seas inundated the area. The 
marine invasions were cyclic in nature rather than continuous, 
and periods of complete withdrawal of the sea occurred. During 
Late Cretaceous time deposits in the Camden area were mainly of 
deltaic, beach, and marine origin.

The marine environment persisted into Tertiary time, 
but the marine inundations were not as extensive as those in 
the Cretaceous. Early Tertiary deposits CPaleocene to Middle 
Eocene) are marine in origin; whereas, middle and late Tertiary

11



deposits (Miocene and Pliocene) are either beach or deltaic 
deposits.

Sands and gravels of fluvial origin were deposited 
during early Pleistocene time of the Quaternary Period in 
extensive areas of Camden County. These deposits, known as the 
Bridgeton and Pennsauken Formations, may be the result of 
several early glacial or interglacial stages. In middle 
Pleistocene time sea level, rose during interglacial stage. 
This resulted in a marine invasion of the area along the 
Delaware River in Camden. Clays and silts were deposited in 
the low-lying areas while fluvial material such as sands and 
gravels were deposited in the higher areas.

As the Wisconsin ice sheet advanced into the northern 
parts of Pennsylvania and New Jersey, sea level declined and 
the sea withdrew from the Camden area. Glacial meltwaters 
deposited sands, silts, and clays. In addition, eolian 
materials were deposited. Sea level rose to its present level 
with the withdrawal of the Wisconsin glacier. Recent 
measurements of sea level suggest that it is still rising.

GROUND-WATER QUALITY

Ground water contains dissolved mineral matter as the 
result of leaching of soluble material, primarily from the 
soils, sediments, or rocks through which the water moves. 
Thus, the natural chemical characteristics of ground water are 
a function of time, pressure, temperature, composition, and 
solubility of the minerals with which the water is in contact. 
Consequently, the quality of ground water may very greatly from 
one place to another and from one 'aquifer to another. 
Superimposed on the natural chemical characteristics of ground 
water is deterioration of the quality of water caused by human 
activities, such as the utilization of unlined 
industrial-retention pond-s, waste-disposal wells, and 
improperly located or constructed sanitary landfills and septic 
tanks.

Pumping also can have an effect on the local quality 
of ground water. Changes in the potentiometric surface caused 
by pumping may change the direction of movement of water or 
greatly accelerate the movement. Thus, ground water of poor 
quality may move into centers of pumping. Salt water also may 
move from adjacent aquifers or from tidal streams into the 
pumped aquifer.

Water-quality standards vary widely depending on the
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intended use of the water. A particular industry may have 
requirements for water within a narrow range of a minor 
constituent. If the concentration is beyond this range the 
water may not be suitable for the particular use without 
treatment. The same water, however, may be acceptable for 
public-water supply. The Potable Water Standards of the New 
Jersey Department of Environmental Protection (1970) for some 
chemical constituents are as follows:

Chemical constituents Maximum concentrations (mg/1)

Chloride (Cl) 250
Fluoride (F) 1.5
Hardness (as CaC0 3 ) 150
Iron (Fe) .3
Manganese (Mn) .05
Nitrate (N0 3~N) 30
Sodium (Na) 50
Sulfate (S0 4 ) 250
Dissolved solids 500

The source and significance of dissolved-mineral constituents 
and physical properties of ground water in Camden County are 
given in table 3.

Regional water-quality studies -have been made for 
several aquifers in Camden County and vicinity. The aquifers 
are 1) Potomac-Raritan-Magothy aquifer system (Langmuir, 1969a 
and 1969b, and Gill and Farlekas, written commun., 1969); 2) 
the Englishtown aquifer (Seaber, 1965); and 3) the Cohansey 
Sand (Rhodehamel, 1966). Water-quality data for the 
neighboring counties are given in ground-water reports for 
Burlington (Rush, 1962 and 1968), Gloucester (Hardt and Hilton, 
1969), and Atlantic Counties (Clark and others, 1968). The 
quality of water data for Camden County are given in table 4. 
The quality of water data for each aquifer is discussed under 
the appropriate sections of the individual formations.

GEOLOGIC FORMATIONS AND THEIR HYDROLOGIC CHARACTERISTICS

PRE-CRETACEOUS CRYSTALLINE ROCKS

Geology
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Crystalline rocks of pre-Cretaceous age underlie the 
Coastal Plain sediments in Camden County. The crystalline 
rocks at or near the surface near Camden are part of the 
Wissahickon Formation. Much of the data available on the 
lithology and age of the rocks are from areas where the rocks 
are at or near the surface. Information about these rocks at 
depth is from drillers 1 logs and seismic studies.

The Wissahickon Formation is a medium to 
coarse-grained foliated crystalline rock that varies in 
composition and texture from schist to gneiss. The lithology 
of the formation varies greatly in both vertical and horizontal 
directions. The formation was probably a sedimentary series of 
sandstone, siltstone, and shale that have been deformed and 
re-crystallized by metamorphism.

The outcrop area of the Wissahickon Formation near the 
project area is in Pennsylvania a few miles west of the 
Delaware River. The formation is near the surface in the 
Camden City area near the Delaware River. The depth to the 
Wissahickon Formation at the Delaware River in the vicinity of 
the Benjamin Franklin Bridge is about 60 feet. The 
configuration of the crystalline rocks is shown in figure 7.

Hydrology

Few wells have been drilled for water supply in the 
crystalline rocks below the Coastal Plain of New Jersey. Two 
wells were drilled 600 feet into the Wissahickon Formation in 
Burlington County near the Delaware River. Neither well 
produced sufficient water to be useful to their owners. The 
data from these and other wells drilled into the crystalline 
rocks indicate that development of these rocks as a source of a 
large ground-water supply is unlikely.

Although the crystalline rocks do not produce a large 
quantity of water, they are hydrologically important. The 
basement rocks form a basal confining unit for the overlying 
unconsolidated aquifers. In addition, the configuration of the 
bedrock surface is hydrologically important. During Cretaceous 
and pre-Cretaceous time streams incised major river channels in 
the bedrock surface. These west to east-trending channels are 
filled with highly permeable Coastal Plain sediments CGill and 
Farlekas, written commun., 1969).

MESOZOIC ERATHEM
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Cretaceous System

Potomac Group and the Raritan and Magothy Formations 

Regional Setting and Stratigraphic Framework

The Potomac Group and the Raritan and Magothy 
Formations are fluvial-marginal marine sediments of Early to 
Late Cretaceous age and overlie the pre-Cretaceous crystalline 
rocks. These sediments make up an extensive part of the 
Coastal Plain sediments in New Jersey and in the adjacent 
states. Major structures which contain the greatest thickness 
of sediments are the Salisbury embayment CRichards, 1945) in 
Delaware and the Raritan embayment in the vicinity of Raritan 
Bay and eastern Long Island. The area between these two 
embayments, which includes .Camden County, contains smaller 
arches and troughs. The outcrop area of the Potomac Group and 
Raritan and Magothy Formations in Camden County C21 square 
miles in area) is in the northwestern part of the county near 
the Delaware River. The units are extensively overlain by 
permeable Pleistocene deposits in the outcrop area.

The Potomac Group and the Raritan and Magothy 
Formations form a wedge-shaped body that thickens in a downdip 
direction and is underlain by the crystalline basement. The 
configuration of the crystalline rocks is shown in figure 7. 
The upper limit of the wedge-shaped body is the contact between 
the Merchantville Formation and the top of the Magothy 
Formation (fig. 8). The difference between the basement and 
the top of the Magothy is the total thickness of Potomac Group 
and the Raritan and Magothy Formations Cfig» 9).

In Camden County the thickness of the Potomac Group 
and Raritan and Magothy Formations ranges from approximately 
260 feet at the Collingswood well 7 (CO 7), located near the 
outcrop area, to approximately 1,210 feet at the New Brooklyn 
Park test well (WI 27). This is shown on the thickness map in 
figure 9. The distance between the two wells is 13 miles.

Correlation of part of the Cretaceous stratigraphic 
section in northern New Jersey and Maryland as determined by 
Wolfe and Pakiser (1971) is given below.
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The lowermost part of the stratigraphic section, the 
Potomac Group, consists of the Patuxent, Arundel, and Patapsco 
Formations at the type locality in Maryland. Palynological 
studies of samples from three sites from the Camden County area 
by Wolfe and Pakiser (1971) and L. A. Sirkin Cwritten commun., 
1971) indicate that only the Upper Patapsco was found at two of 
the three sites. Berry (1911), from a study of megafossil 
flora, determined that the sample from a site in the outcrop 
near Camden -is Upper Raritan. However, Wolfe and Pakiser 
(1971) who examined a sample from the same site indicate an 
uppermost Patapsco age based on palynologic data. According to 
Sirkin (written commun., 1971) the uppermost Patapsco can be 
found at Medford test well (ME 1), but not at the New Brooklyn 
Park test well (WI 27).
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The Raritan Formation at the type locality at Raritan 
Bay, Middlesex County, was divided into seven units by Ries, 
Kummel, and Knapp (1904) and later modified by Berry (1906). 
Barksdale and others (1943) assigned names to the three sand 
members. Recent palynological work by Wolfe and Pakiser (1971) 
and Doyle (1969) indicate that the upper two unitSj the Amboy 
stoneware clay and the Old Bridge Sand, are of Magothy age. 
Wolfe and Pakiser (1971) reassigned the Old Bridge Sand as the 
basal member of the Magothy Formation. However, the members of 
the Raritan Formation of the type area in Raritan Bay cannot be 
traced to the Delaware Valley as distinct lithologic units. 
Palynologic analysis of core samples from the New Brooklyn test 
well (WI 27) and the Medford test well (ME 1) indicate the 
Raritan Formation is present at the two sites (Sirkin, written 
commun., 1971).

The Magothy Formation in the Raritan Bay area has been 
re-examined by Owens, Minard, and Sohl (1968). Based on the 
then unpublished work of Wolfe and Pakiser (1971), Owens, 
Minard, and Sohl (1968) defined the Magothy as consisting of 
four units. The total thickness of the Magothy is more than 
200 feet in the Raritan Bay area. Members of the Magothy 
Formation of the Raritan Bay area are not recognizable in the 
Delaware Valley. Palynological studies by Sirkin (written 
commun., 1971) indicate that there is about 300 feet of Magothy 
age sediments at New Brooklyn Park test well (WI 27) and about 
100 feet at the Medford test well (ME 1).

Depositional Environment

The Potomac Group and the Raritan and Magothy 
Formations were deposited in a complex fluvial-deltaic 
environment (Owens and others, 1968). Figure 10 illustrates 
the idealized sand-dispersal system showing the various 
depositional environments for the Eocene deltas of Texas 
(Fisher and McGowen, 1969). The authors believed that the 
fluvial-deltaic sediments of the Potomac Group and the Raritan 
and Magothy Formations have a similar complex depositional 
history.

In the Camden area the sediments were deposited as 
part of the ancestral Schuylkill fluvial-deltaic system (Gill 
and Farlekas, written commun., 1969). Troughs in the bedrock 
surface represent erosional features that are of Late 
Cretaceous age or older. These troughs, filled mainly with 
coarse sands and gravels, have been delineated in Philadelphia 
by Greenman and others (1961). The sediments were deposited 
during Cretaceous time in the fluvial part of the system, which
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probably extended from Philadelphia to the area updip from New 
Brooklyn Park.

A thickness map of the Potomac Group and the Raritan 
and Magothy Formations is given in figure 9. Also shown is the 
percentage of sand as estimated from geophysical logs from 
wells that penetrate the section from the top of the Magothy to 
the crystalline rocks. The thickness lines show the thickening 
of the sediments downdip. The percentage of sand indicates 
greater values in the updip area and lower values in the 
downdip area. The estimated percentage of sand at the New 
Brooklyn Park well (WI 27) is 37. Based on the depositional 
concept developed by Fisher and McGowen (1969) the New Brooklyn 
Park well is interpreted as being in the distributary 
channel-marsh and swamp facies. The sediments found in the 
Haddonfield area are interpreted as including the transitional, 
slightly meandering channel facies of Fisher and McGowen 
(1969). The dendritic tributary channel facies is interpreted 
as occurring in the area from Philadelphia to the northern part 
of Camden County. The highly meandering channel facies 
probably occurs in the area downdip from Elm Tree Farms well 
(VO 12). Lack of data prevents the delineation of the extent 
of this facies downdip of the Elm Tree Farms area.

Particle-size analysis is available for samples from 
the New Brooklyn Park test well (WI 27) in Winslow Township 
(table 5). The particle-size analysis shows the predominant 
silt and clay values.

Hydrology

The most productive source of ground water in Camden 
County is the Potomac-Raritan-Magothy aquifer system. The 
aquifer system is made up of aquifers consisting of sand with 
some gravel and confining units consisting of silts and clays 
and is overlain in the outcrop area by highly permeable 
Pleistocene sand and gravel. The sands are separated into 
three hydrologic units, an upper, middle, and lower aquifer. 
The upper unit consists mainly of the sands of the Magothy 
Formation. The middle and lower units consist mainly of sands 
of the Raritan Formation and the Potomac Group. The thickness 
of the three hydrologic units are shown in figures 11, 12, and 
13. The lower aquifer in the outcrop area is overlain by and 
hydraulically connected to the Pleistocene deposits and is a 
water-table aquifer in Philadelphia. The upper aquifer in the 
outcrop area is overlain by and hydraulically connected to the 
Pleistocene deposits in Camden County and is under water-table 
conditions.
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Patterns of Ground-water Movement

Pattern before development. The natural ground-water 
flow regimen for the aquifer system prior to development was 
influenced by topography. The topographically high areas are 
the natural recharge zones for much of the ground-water system 
in the Coastal Plain. In areas of topographic highs the 
prepumping potentiometric surface of each aquifer was greater 
than that of the aquifer below. This indicates that vertical 
movement of ground water was downward through the semipervious 
confining units into the Potomac-Raritan-Magothy aquifer 
system. The discharge areas were the Delaware River, and to 
some extent, the topographic lows or stream valleys which cut 
across the outcrop areas.

The potentiometric map (fig. 14) represents the 
average natural conditions prior to 1900 for the Potomac- 
Raritan-Magothy aquifer system in Camden County. Most of the 
data for the map are from the annual reports of the State 
Geologist for the period 1888-1909. Water-level data for years 
after 1900 were used when there was reasonable certainty that 
the levels were indicative of natural or prepumpage conditions. 
In Camden County the topographically high recharge area occurs 
in northern Voorhees Township and southern Cherry Hill Township 
(fig. 14).

Pattern after development. The first public-water 
supply obtained from the Potomac-Raritan-Magothy aquifer system 
and the hydraulically connected Pleistocene sediments in Camden 
County was from the Morris well field of the City of Camden in 
1898. As the Camden City area's population and industry grew 
its need for ground water increased. Thompson C1932) describes 
in detail the ground-water development of the Camden area for 
1898-1927. His data for Camden County were used to determine 
the annual pumpage from the Potomac-Raritan-Magothy aquifer 
system and the hydraulically connected Pleistocene sediments 
for 1917-27 shown in figure 15. Withdrawals by industrial 
wells were estimated by the present authors to be 4 mgd for 
1917-27.

The early development of water in the Potomac- 
Raritan-Magothy aquifer system in Camden County was centered in 
the vicinity of Camden City, the area containing greatest 
concentration of population and industry. In later years 
suburban development had moved southeastward. During the 
1950's and 1960's many new public-supply wells were drilled in
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areas where little or no water had been withdrawn from the 
Potomac-Raritan-Magothy aquifer system. Figure 16 shows the 
geographic distribution of the ground-water pumpage in 1966 for 
Camden County. Data used in figure 16 is tabulated in table 6. 
The effect of the increasing southeastward movement of demand 
on the aquifer system can be seen by comparing potentiometric 
surface maps. Figure 17 shows the 1956 potentiometric surface 
for the Potomac-Raritan-Magothy aquifer* system. The map was 
developed from data from observation wells and reported data 
from newly drilled wells from mid-1955 to mid-1957. Figure 18 
shows the potentiometric surface for 1968. This map was 
developed mainly from water-level measurements made over a 
three-day period from October 17 to October 19, 1968. A 
significant change in potentiometric surface occurred in the 
southeastern part of Camden County between 1956 and 1968. 
Prior to 1956 there was little ground-water diversion in the 
southeastern part of Camden County. New pumpage in this area 
after 1956, primarily from the upper and middle aquifer, is the 
probable cause for the change in potentiometric surface in the 
southeastern part of Camden County. Consequently, by 1968 a 
significant head difference existed between the upper and lower 
aquifer in southeastern Camden County and adjacent Gloucester 
County. The potentiometric heads for the upper and lower 
aquifers in the southeastern part of Camden County is shown in 
figure 18.

Three potentiometric decline maps were constructed 
from the potentiometric surface maps of the Potomac- 
Raritan-Magothy aquifer system. They are for 1) 1900 to 1956 
(fig. 19), 2) 1956 to 1968 (fig. 20), and 3) 1900 to 1968 (fig. 
21). Almost all of the decline from 1900 to 1956 occurred in 
the northern part of the county. The decline in the 
potentiometric surface during 1956 to 1968 (fig. 20) occurred 
throughout the county with the greatest declines in the Cherry 
Hill Township-Voorhees Township area and Berlin Borough area. 
From 1900 to 1968 the greatest potentiometric declines (more 
than 100 feet) occurred in the northcentral part of the county 
(fig. 21). Withdrawals from the Potomac-Raritan-Magothy 
aquifer system responsible for the decline in head are shown in 
figure 15. Pumpage was estimated for periods for which data 
were not available. Total pumpage from the 
Potomac-Raritan-Magothy aquifer system in Camden County from 
1898 to 1968 based on figure 15 is 800 billion gallons. 
One-third of that pumpage was withdrawn in 13 years (.1956 to 
1968), which is 19 percent of the total period of pumpage.

Withdrawals in Philadelphia from the lower aquifer in 
the Potomac-Raritan-Magothy aquifer system has a direct effect 
on the potentiometric surface and ground-water flow in the 
Camden area. Greenman and others (.1961) describe the history
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of development from the lower aquifer in Philadelphia and 
present maps of the potentiometric surface for the early 
1920's, 1940, 1945, and 1954. The pumpage was approximately 5 
mgd in 1920, 15 mgd in 1940, and 23 mgd in 1945. Withdrawals 
from the lower aquifer in Philadelphia decreased in 1946 and 
1947, but again increased to 23 mgd in 1951. The rate of 
withdrawals declined after 1953 and pumpage in South 
Philadelphia in 1956 was 18 mgd. No recent complete inventory 
of withdrawal from the lower aquifer in Philadelphia has been 
made. However, spot inventories at the U. S. Navy Base and 
head measurements in 1968 in a few wells in Philadelphia 
indicate a much lower pumpage. Many wells pumped in 1956 were 
no longer in use in 1968.

Recharge and Movement of Ground Water

As presented in the section on patterns of ground- 
water movement the movement of water in the Potomac- 
Raritan-Magothy aquifer system prior to pumpage was influenced 
by recharge in topographically high areas while the discharge 
areas were the Delaware River, and to some extent, the 
topographic lows or stream valleys which cut across the outcrop 
areas.

Recharge and movement of water in the Potomac- 
Raritan-Magothy aquifer system was altered by the large amount 
of withdrawals, especially in the area near the Delaware River. 
As pumping increased the gradients were reversed in the water 
table and artesian aquifers near and under the Delaware River. 
Greenman and others (1961) suggest that induced recharge occurs 
from the Delaware River into the aquifers in Philadelphia. 
They compared the specific conductance of the water from a well 
located near the Delaware River and the specific conductance of 
the Delaware River. Fluctuations in specific conductance were 
similar except that there was a five-month time lag. Barksdale 
and others (1958) give substantial evidence to show that 
induced recharge from the Delaware River occurs in the heavily 
pumped parts of the aquifer near the river. They cite three 
types of evidence; aquifer test results, temperature 
fluctuations, and changes in chemical quality. An aquifer test 
at the Morro Phillips tract in Camden City near the Delaware 
River indicated a recharge boundary under the river and 
suggested that after two years of operation a well near the 
river would obtain 90 percent of its water from the river. 
Temperatures of water in a well near the river Cat Beverly, 
Burlington County) change seasonally as does the temperature of 
water in the Delaware River. On the other hand the temperature 
of the water in a well several miles away from the river Cat
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Haddon Heights) remains essentially constant CBarksdale and 
others, 1958, p. 106-108). Changes in chemical qua'lity of 
water from wells near the river were cited by Barksdale and 
others (1958) as evidence of induced recharge. Table 7 gives 
the chemical quality data of two wells, located in Fennsauken 
Township, used by Barksdale and others (1958, p. 121-123) and 
also includes more recent data. The water-quality analyses 
dated 1924 (table 7) were for samples collected just after 
completion of the wells. As pointed out by Barksdale and 
others (1958) the dissolved-solids content of the water from 
well 1 (PE 18), located near the river, more than doubled 
between 1924 and 1953 while the quality of water from well 4 
(PE 21), located one mile from the river, remained the same. 
Much of the water obtained from well 1 is induced river water; 
whereas, well 4 receives a much greater part of its water from 
the aquifer and a lesser amount of water from the Delaware 
River. Data from samples taken after 1953 from well 1 indicate 
improved quality for a period of approximately 13 years. This 
was followed by a decline in quality as evidenced by increasing 
chlorides, sulfates, and specific conductance. Chlorides were 
27 mg/1 (milligrams per liter) in 1969, an increase from 8.0 
mg/1 in 1963. Changes in the quality of the river water 
probably caused the variation in quality of water in the wells.

Recharge of the aquifer system downdip from the 
outcrop area is mainly from vertical leakage through the 
overlying confining unit. In the area downdip of the outcrop 
there have been significant declines in the potentiometric 
surface declines in excess of 100 feet at some locations. The 
difference in heads between those in the 
Potomac-Raritan-Magothy aquifer system and the overlying 
aquifers provides the driving mechanism for downward vertical 
leakage. The rate of vertical leakage is, with all other 
factors being equal, probably greater in the downdip area where 
large head differences occur. In the area near the outcrop the 
head difference is not as large, and thus the rate of vertical 
leakage is probably smaller. This area is also closer to the 
Delaware River, which is a recharge boundary. In addition to 
recharge of water through the confining units, significant 
amounts of . water are released to the aquifer system from 
storage within the confining silts and clays in the Potomac 
Group and the Raritan and Magothy Formations and the overlying 
confining units.

An additional source of water lies outside of the 
political boundaries of Camden County. Water moves toward 
Camden from the adjacent areas outside the county line as the 
pumping cone of depression expands. Description of the 
regional pattern of ground-water flow for this aquifer system 
for the hydrologic unit in southern New Jersey has been studied
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in detail by Gill and Farlekas Cwritten commun., 1969).

The source of water in the Potomac-Raritan-Magothy 
aquifer system in Camden County is therefore 1) precipitation 
on the outcrop area and induced recharge from streams located 
in the outcrop area, for example, the Delaware River, 2) 
recharge through the confining units, 3) water released from 
storage from the silts and clays of the Potomac Group and 
Raritan and Magothy Formations and overlying units, and 4) 
water from the adjacent areas as the cone of depression 
expands.

Aquifer Characteristics

A number of aquifer tests in the Camden County area 
for wells tapping the Potomac-Raritan-Magothy aquifer system 
have been evaluated in the past using the Theis nonequilibrium 
method (Ferris and others, 1962, p. 92), which assumes that the 
confining layers are impermeable. Results were reported in 
Barksdale and others (1958, p. 96-98) and Rush C1968, p. 
32-33). Four of these aquifer tests have been re-evaluated 
(Harold Meisler, written commun., 1973) to include leaky 
artesian aquifer conditions proposed by Hantush (.I960) . Two of 
the four re-evaluated aquifer tests are for wells located in 
Camden County near the Delaware River and tap the middle 
aquifer of the Potomac-Raritan-Magothy aquifer system. The 
results of the test at the site of the Camden Water Department 
well 14 (CA 18) indicate that the transmissivity ranges from 
2,300 to 6,700 ft /day (17,000-50.000 gpd/ft) with an average, 
of 4,300 ft 2 /day (32,000 gpd/ft 2 ). The storage coefficient 
ranges from 1.0 x 10~4 to 3.5 x 10"^ with an average of 1.8 x 
10"^. The re-evaluated results of the aquifer test at the 
Stockton pumping station (Camden Division) of the New Jersey 
Water Company indicate that the transmissivity ranges from 
3,200 to 3,700 ft 2 /day (24,000-28,000 gpd/ft) and the storage 
coefficient ranges from 3.3 x 10~~-> to 1.5 x 10~~3.

Many large diameter high-yielding wells tap the 
Potomac-Raritan-Magothy aquifer system. The yields of 106 
wells in Camden County (.diameter 12 inches or greater) range 
from 455 to 1,900 gpm (gallons per minute) (.table 1). The 
average yield for 106 wells is 1,085 gpm. The specific 
capacities of these wells are high, indicating a high aquifer 
transmissivity. The range of specific capacity of 96 wells 
(diameter 12 inches or greater) tapping the 
Potomac-Raritan-Magothy aquifer system in Camden County is 6.1 
to 80 gpm/ft (.gallons per minute per foot of drawdown) (table 
1) . The average specific capacity of these wells is 29.3
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gpm/ft. Two-thirds of the specific capacities range between 15 
to 35 gpm/ft. Figure 22A shows the distribution of the 
specific capacities of the 96 large diameter wells.

' Another method for determining the hydraulic 
properties of aquifers is the specific capacity of a well 
divided by the length of well screen. The specific capacity of 
the well per foot of well screen may be more meaningful than 
specific capacity where the length of well screens differ 
considerably. The distribution of values of specific capacity 
per foot of well screen for 95 wells (diameter 12 inches or 
greater) tapping the Potomac-Raritan-Magothy aquifer system in 
Camden County is shown in figure 22B. These values range from 
0.12 to 2.29 gpm per foot of screen. About 56 percent of the 
values range between 0.6 and 1.0 gpm per foot of screen. The 
average specific capacity per foot of well screen is 0.83 gpm 
per foot of screen. Values of specific capacity per foot of 
well screen for wells tapping the Potomac-Raritan-Magothy 
aquifer system located in the outcrop area are generally higher 
than those located downdip from the outcrop. The average 
specific capacity per foot of well screen for 60 wells located 
in the outcrop area is 0.95 gpm per foot of screen and the 
range is from 0.35 to 2.29 gpm per foot of screen.. The average 
specific capacity per foot of well screen for 35 wells located 
downdip from the outcrop is 0.52 gpm per foot of screen and the 
range is from 0.22 to 1.7 gpm per foot of screen. The higher 
values for wells located in the outcrop area are attributed to 
better hydraulic properties of the aquifer and proximity to 
source of recharge, primarily from the Delaware River. This is 
in agreement with the evidence cited by Barksdale and others 
(1958) and Greenman and others (1961) indicating recharge from 
the Delaware River.

Quality of Water

Detailed analysis of water-quality data for the 
Potomac-Raritan-Magothy aquifer system has been presented in 
recent publications by Langmuir (1969a and 1969b) and Gill and 
Farlekas (written commun., 1969). Camden County was one of the 
counties included in these recent studies. Some of the data 
used in the recent studies are given in table 4.

Water from the Potomac-Raritan-Magothy aquifer system 
in a large part of Camden County, with the exception of iron 
content, meets the State's standards for potable water (New 
Jersey State Department of Environmental Protection, 1970) with 
little or no treatment and is suitable for most industrial and 
agricultural needs. Recent analyses of water from two wells in 
Camden City suggest that chromium values are equal to or above
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the State's standards. This and additional water-quality 
problems are described below.

A summary of chemical analyses of water from wells 
tapping the Potomac-Raritan-Magothy aquifer system in Camden 
County is shown in table 8. This table gives maximum, average, 
and minimum parameters for samples from wells located in the 
outcrop area of the Potomac-Raritan-Magothy aquifer system and 
from samples from wells located downdip from the same outcrop 
area. Only the most recent analyses (table 4) were used to 
determine values shown in table 8.

The quality of water from wells located in the outcrop 
area of the Potomac-Raritan-Magothy aquifer system in Camden 
County varies from well to well. The variation is partly 
dependent on the depth of the well, the nature of the overlying 
sediments, and on the distance from the Delaware River. 
Chemical analyses (table 8) indicate that dissolved solids 
range from 39-445 mg/1; sulfates, 0.8-178 mg/1; and chlorides, 
5.5-59 mg/1 for samples from wells located in the outcrop area. 
Hardness ranges from soft to very hard (14-274 mg/1).

The quality of water of the Potomac-Raritan-Magothy 
aquifer system is, with the exception of iron content, within 
the State's standards for potable water in the area from the 
southeast limit of the outcrop area downdip to the vicinity of 
the New Brooklyn Park observation wells in Winslow Township. 
Water obtained from wells tapping the aquifer in the area that 
is overlain by the Merchantville-Woodbury confining unit, 
excluding the New Brooklyn Park area, is low in dissolved 
solids (48-150 mg/1), sulfates (2.6-34 mg/1), and chlorides 
(1.4-18 mg/1). Hardness ranges from soft to moderately hard 
(14-114 mg/1).

Samples collected in 1961 from the New Brooklyn Park 
well (WI 27) tapping the upper aquifer indicate chloride 
concentrations of approximately 4.0 mg/1; whereas, water from 
well (WI 28) tapping the lower aquifer in 1960 had a chloride 
concentration of approximately 300 mg/1 (Donsky, 1963). 
Analyses of samples collected in 1972 for these two wells have 
similar values (table 4). The difference in chloride data from 
the New Brooklyn Park wells and other wells tapping the 
Potomac-Raritan-Magothy aquifer system in Ocean and Gloucester 
Counties (Gill and Farlekas, written commun., ' 1969) suggests 
lateral as well as vertical differences in chloride content in 
the aquifer system. This difference in chloride content as 
well as other water-quality parameters suggest that an 
interface exists between the salt water to the southeast and 
fresh water to the northwest and is represented by a broad zone 
of diffusion in the aquifer system. The 250 mg/1 chloride line
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for the upper aquifer is located several miles southeastward of 
the 250 mg/1 chloride line for the lower aquifer (fig. 19). 
The 250 mg/1 chloride line may be considered the limit of 
sea-water encroachment, inasmuch as the interface of salt and 
fresh water probably is not far seaward from this line (Parker, 
1964). The high-chloride water in the southeastern part of the 
Potomac-Raritan-Magothy aquifer system is probably due to 
brackish-marine water entering the aquifer system during 
deposition of the sediments or the re-entering of ocean water 
after changes in sea level.

Water-quality analyses for wells tapping the Potomac- 
Raritan-Magothy aquifer system in Camden County indicate change 
in quality of water in the aquifers with time. In some cases 
the analyses show decreases in chloride and nitrate 
concentrations over a period of time; whereas, in other cases 
analyses show increases in chloride, sulfate, and dissolved 
solids. A summary of chemical analyses for selected wells 
tapping the Potomac-Raritan-Magothy aquifer system in Camden 
City for 1923-70 is shown in table 9. Data used in table 9 is 
from Thompson (1932), Donsky (1963), and table 4.

Chlorides, as reported (.Thompson, 1932) for wells at 
two different sites tapping the upper aquifer in Camden City, 
were higher than those reported for the same or comparable well 
samples in 1966-67. The chloride content at one of the sites 
(Camden City Water Department wells 3-3A) decreased from 51 
mg/1 in 1928 (Thompson, 1932) to 28 mg/1 in 1949 CDonsky, 
1963). The chloride content for.the same site was 41 mg/1 in 
1969 (table 4). At the second site (Camden City Water 
Department wells 6-6N) the chloride content decreased from 72 
mg/1 in 1932 (Donsky, 1963) to 32 mg/1 in 1969 (.table 4).

Wells tapping the middle or lower aquifer near the 
Delaware River generally have shown a deterioration in water 
quality over a period of time, as indicated by an increase in 
chloride and sulfate concentrations. Camden City Water 
Department wells at four sites (1A, 5-5N, 7, and 11) indicate a 
rise in chloride concentration over a period of years (.table 
4). There is also a corresponding rise in sulfate 
concentration in Camden City Water Department wells 1, 3, 4, 5, 
6, and 10 (table 4). Water-quality analyses from Camden City 
wells 13 and 17, which tap the middle or lower aquifer, 
indicate that there has not been a change in quality at the two 
sites during the period samples. These two wells are located 
farther east than the other Camden City wells cited above, 
suggesting no change in water quality of the middle and lower 
aquifer in this area.

42



It can be assumed that water from wells in the Camden 
City area prior to 1920 probably was of slightly better quality 
than that reported by Thompson (1932)  The change in the 
quality of water in the shallow and deeper aquifer between 1900 
and 1967 as noted above may have been due to contamination from 
disposal ponds, waste-injection wells, and improperly sealed 
abandoned wells. The contamination may be similar to that 
documented by Greenman and others (1961) in adjacent areas of 
Philadelphia, but on a smaller scale.

Iron in the water of the Potomac-Raritan-Magothy 
aquifer system is the most troublesome water-quality parameter 
for many users. New Jersey's Potable Water Standards (1970) 
recommends a maximum iron concentration of less than 0.3 mg/1 
for potable supplies; however, most of the water analyses for 
the aquifer system indicate concentrations greater than 0.3 
mg/1. Thus, treatment for iron removal is required for most 
users. The iron is present in the water as dissolved Fe+ and 
FeOH+l, and as suspended ferric oxyhydroxides, probably caused 
by the oxidation of ferrous species already in solution 
(Langmuir, 1969b). Langmuir (1969b) suggests that the 
oxyhydroxides are mixtures of goethite and amorphous materials 
with small amounts of hematite.

Samples from wells in the Camden County area were 
collected and analyzed separately for total iron and ferrous 
iron, with the difference assumed to be .the concentration of 
particulate ferric hydroxide (Langmuir, 1969a, p. 19). Total 
iron, therefore, represents the sum of dissolved ferrous iron 
and colloidal ferric hydroxide. The distribution of total iron 
and ferrous iron concentrations in water of the 
Potomac-Raritan-Magothy aquifer system in the vicinity of 
Camden County as determined by. Langmuir (1969b) is shown in 
figures 23 and 24. In the outcrop area dissolved ferrous or 
suspended ferric species are generally less than 0.5 mg/1 in 
unpolluted waters. High concentrations in the outcrop area are 
interpreted by Langmuir (1969b) as the result of local 
ground-water contamination.

Immediately downdip of the outcrop area the ferrous 
and ferric iron species increase abruptly to about 7.0 mg/1. 
The high build-up of ferrous iron species in this area is due 
to the reaction with the ferrous iron minerals, such as pyrite 
and siderite, in the Merchantville-Woodbury confining bed, 
Langmuir (1969b) concluded that the parallel increase in ferric 
species to 6.0-11 mg/1 may be caused by partial oxidation of 
Fe+ 2 and FeOH . Total iron concentrations in the water of the 
Potomac-Raritan-Magothy aquifer system are higKest in areas 
adjacent to the outcrop area. Seaber Q.9651 in his geocTiemical 
analysis of the Englishtown Formation also noted that th.e
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highest total iron concentrations occurred adjacent to the 
outcrop area.

Farther downdip both the dissolved ferrous and 
suspended ferric iron species decrease gradually to less than 
0.5 mg/1. Langmuir (1969b) attributed the gradual decline in 
ferrous species to an increase in the stability of the 
suspended amorphous material due to aging, coupled with 
adsorption of ferrous iron by the oxyhydroxides and partial 
conversion of the amorphous phase to goethite. The decrease in 
suspended ferric species is interpreted by Langmuir as being 
caused by cation adsorption, aging, coagulation, and settling.

Ground-Water Contamination

Contamination of the water in the Potomac-Raritan- 
Magothy aquifer system is presently limited to the area at or 
near the outcrop. Contamination«of the water-table and the 
artesian aquifer underlying Philadelphia has been thoroughly 
documented for the period prior to 1956 by Greenman and others 
(1961). They cite many instances of contamination, with the 
largest known area of contamination from industrial wastes 
located in the League Island Trough.

The League Island Trough is shown on the bedrock 
surface map of the Philadelphia area (fig. 25). The trough, 
filled with highly permeable sediments, has a northwest trend. 
A geologic section showing the distribution of the 
water-bearing sands and gravels from the Schuylkill River in 
Philadelphia through the Philadelphia Navy Base to the Texas 
Company's Eagle Point works near Westville, New Jersey, just 
south of the Camden County line, is shown in figure 26. The 
lower artesian aquifer (Farrington .Sand of Greenman and others, 
1961), consisting of sands and gravel immediately above the 
bedrock, has a direct hydraulic connection with the lower 
aquifer being tapped by the Texas Company wells in West 
Deptford Township, Gloucester County.

Barksdale and others (1958, p. 121) stated that, 
"Originally, the wells at the Navy Base yielded waters that 
were similar in chemical characteristics to that from the wells 
of The Texas Co." Greenman and others (1961, plates 21 and 22) 
indicate high concentrations of sulfates and dissolved solids 
in the water of the lower artesian aquifer in the League Island 
Trough in 1956. A sample from one-well had more than 1,300 
mg/1 of sulfate. The movement of ground water with high
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concentration of sulfates and dissolved solids was documented 
(Greenman and others, 1961) as moving downdip along the trough. 
The location of the 200 mg/1 sulfate line in 1956 (Greenman and 
others, 1961) is shown in figure 27.

Withdrawal of water at the Philadelphia Navy Base from 
the lower aquifer had a regional effect on the potentiometric 
surface. As documented by Greenman and others (1961), heavy 
pumping at the Philadelphia Navy Base provided the hydraulic 
gradient that caused the movement of poor quality water from 
the head of League Island .Trough downdip toward the Navy Base. 
Barksdale and others (1958, p. 121) stated that if pumping were 
greatly curtailed at the Navy Base the contaminated water would 
move beneath the river into New Jersey. In 1966 withdrawals at 
the Navy Base were substantially curtailed, while other wells 
in the area had been shut down. The Navy Base wells no longer 
act as a shield for the New Jersey wells and pumping at the 
Texas Company wells and other wells in New Jersey provided a 
new hydraulic gradient. A map of the potentiometric surface 
for the artesian aquifer in the Philadelphia area in October 
1968 is shown on figure 28. The area with the lowest 
potentiometric surface is the area of the Texas Company well 
field. The nearest pumping to Navy Base wells is the Texas 
well field. Pumpage for 1968 for this well field was an 
average of 5.5 mgd.' This was the largest total daily pumpage 
from the lower aquifer in the vicinity. In 1968 water samples 
of wells tapping the lower aquifer in Philadelphia, Camden 
area, and the Texas Company well field were collected and 
analyzed. Figure 27 shows the change in the 200 mg/1 sulfate 
line from 1956 to 1968. The high sulfate, high 
dissolved-solids water will probably continue to move towards 
the Texas Company well field if present or increased pumpage 
rates are maintained.

Additional water samples were collected in 1971 from 
wells tapping the lower artesian aquifer for chemical (.table 4) 
and trace-element analyses (table 10). The sulfate 
concentrations are shown in figure 27. Results indicate a 
decrease in concentrations of sulfate and dissolved solids from 
1968 to 1971 in Navy Base wells 4 (PH 11) and 11 (PH 16), but 
an increase in Navy Base well 9 (PH 13). Navy Base wells 4 and 
11 are located downdip from an area that had lower 
concentrations of sulfate in 1956 (Greenman and others, 1961, 
plate 22). If movement of ground water did occur downdip, 
there would be first an increase and then a decrease of sulfate 
content. Analyses for 1968 and 1971 indicate the decrease in 
sulfate concentration suggesting movement of ground water 
downdip. The sulfate concentration updip from Navy Base well 9 
in 1956, as given in Greenman and others (1961, plate 22), 
indicates progressively higher sulfate concentrations.
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Analysis of samples taken from Navy Base well 9 in 1967 and 
1971 indicates progressively higher sulfate also suggesting 
movement of ground water downdip toward, the Texas Oil Company 
well field.

The concentration of 24 trace elements in the water 
samples were obtained from wells tapping the lower aquifer. 
Results of the analysis (table 10) indicate that only iron and 
manganese exceed the limits suggested by the U. S. Public 
Health Service for drinking water. High concentrations of both 
these elements are not uncommon in the Potomac-Raritan-Magothy 
aquifer system and have been found in areas of no known 
contamination resulting from man's activities.

Another area of ground-water contamination, documented 
by Greenman and others (1961), is the artesian aquifer in the 
area north of the Philadelphia Navy Base, northwest of the Walt 
Whitman Bridge. Water from the well (PH 6) at the center of 
this area had a sulfate concentration of 231 mg/1 in 1956 
(Greenman and others, 1961, plate 22). Recent analyses of 
water from wells in this same area (table 4) show a lower 
sulfate concentration at the center of the area. Water from 
the same well (PH 6) at the center of the area had a sulfate 
concentration of 162 mg/1 in July 1967 (table 4), a decrease in 
sulfate concentration of over 30 percent. However, sulfate and 
dissolved solids in water from PH 7, a well downdip from well 
PH 6, increased substantially. Sulfate concentration of water 
from well PH 7 in February 1956 was 18 mg/1 (Greenman and 
others, 1961). In July 1967 the sulfate concentration was 22 
mg/1 and in May 1971, 131 mg/1 (table 4), a 600 percent 
increase. The increase in sulfate concentration may be due to 
movement of water from well PH 6 toward well PH 7. Figure 28 
shows the area at well PH 7 to be a center of a regional cone 
of depression. There is a possibility that the contaminated 
water in the Navy Base area may also move northward due to the 
much greater gradient in that direction since 1966. Continued 
surveillance of the quality of ground water would be a method 
that could be used to determine the change in quality and its 
possible effect on the ground-water supplies of New Jersey.

Another area of possible water-quality problems in the 
Potomac-Raritan-Magothy aquifer system in Camden County is 
located approximately one mile south of the Benjamin Franklin 
Bridge. Water samples from wells in Philadelphia (one mile 
south of the Benjamin Franklin Bridge) indicate that water in 
the lower aquifer contained high sulfates (as much as 284 mg/1) 
and dissolved solids (as much as 646 mg/1) in 1956 (Greenman 
and others, 1961, plates 21 and 33). Recent potentiometric 
measurements in the area show a gradient to the east and to the 
south; thus, it is possible for this poor quality water to move
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to New Jersey, No water sampJ.es have been collected from wells, 
in immediately adjacent areas of Camden County. Analyses of 
water from wells inland show that the quality in the lower 
aquifer has improved since 1927 (Thompson, 1932) to 1967 (table 
4).

Chromium equal to or in excess of the State's 
standards for potable water has been found in wa£er from two 
wells in Camden City. Routine sampling of the Camden City 
Water Department's distribution system by the State in December
1972 showed a high chromium content in the water delivered to a 
residence. Analyses for chromium from samples obtained from 
Camden City Water Department public-supply wells in the same 
area indicated that well 4 (CA 42) had chromium values in 
excess of the State's standards. Sampling of additional wells 
located nearby showed even higher chromium values for the West 
Jersey Hospital well (CA 47). Re-sampling of water from five 
wells in November . 1973 confirmed the high chromium values for 
two of the five wells. The results of the analysis are given 
in table 10. The chromium values are 200 yg/1 (micrograms per 
liter) for the West Jersey Hospital well and 50 yg/1 for Camden 
City Water Department well 4. The State's standard for potable 
water is 50 yg/1 for hexavalent chromium. It can be assumed 
that most of the chromium reported in table 10 is hexavalent 
chromium. Both wells tap the same sand unit in the aquifer 
system. The well yielding water with the lower chromium values 
is located 600 feet east of the West Jersey Hospital well. The 
potentiometric head measurements made in November and December
1973 show water levels were lower east of the two wells, 
indicating an easterly hydraulic gradient with ground-water 
movement in that direction. Water-level measurements made in 
October 1968 indicated the same gradient direction. This would 
suggest the chromium content in the ground water in this sand 
unit would be higher in the area west of the West Jersey 
Hospital well.

The source of the chromium is not known. However, at 
least three metal plating companies are located within a radius 
of 1,600 feet. Analyses of waste water to sewer lines from 
three metal plating companies for samples collected in February 
and March 1973 show high chromium values in excess of 9 mg/1 
(written commun., New* Jersey Department of Environmental 
Protection, 1973).

Barksdale and oxhers (1953) and Greenman and others 
(1961) have shown that induced recharge from the Delaware River 
does occur. Deterioration of the quality of the river by man's 
activities may, in turn, cause water-quality problems in that 
part of the aquifer being recharged by the river. A "polluted" 
Delaware River is a possible source of water contamination in
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the Potomac-Raritan-Magothy aquifer system in the northeastern 
part of Camden County.

Salt-Water Encroachment

There are two areas of potential salt-water 
encroachment in the Potomac-Raritan-Magothy aquifer system in 
Camden County. One area is along the Delaware River and the 
second is near the fresh water-salt water interface in Winslow 
Township.

The Delaware River in the vicinity of Camden County is 
tidal. Normally salt water from the ocean does not reach the 
vicinity of Camden. In extended drought, such as that between 
1961 and 1966, a decrease in fresh-water inflow to the estuary 
permits salt water to move farther upstream. For example, in 
1965 and 1966 the salt front advanced farther upstream in the 
Delaware estuary than had been previously recorded. On 
September 1966 the 250 mg/1 chloride line reached the vicinity 
of the Benjamin Franklin Bridge (Keighton, 1969). At the same 
time the chloride concentration of the Delaware River at 
Delaware Memorial Bridge was 4,340 mg/1. Aquifer test and 
water-quality data given in another section of this report have 
indicated hydraulic connection between the river water and 
nearby wells. If the river's chloride content in the 
Philadelphia-Camden area were to remain at relatively high 
levels for a long period of time, there could be movement of 
this water from the river into the aquifer system, especially 
the middle and upper aquifers.

The second area of potential salt-water encroachment 
in the aquifer system is in the vicinity of the salt water- 
fresh water interface. The interface in the aquifer system is 
actually a broad zone. An approximate location in Camden 
County based primarily on the chloride concentration of the 
water from the New Brooklyn Park well 1 CWI 27) is shown on 
figure 18. The chloride concentration of water from this well 
in 1960 (Donsky, 1961) was 310 mg/1. In 1967 and in 1972 the 
chloride concentration (table 4) was approximately the same 
suggesting no change in the lower aquifer for the 12-year 
period. The chloride concentration of a water sample from the 
upper aquifer (New Brooklyn Park 2, WI 28) was 4.2 mg/1 in 1961 
(Donsky, 1961) and 2.5 mg/1 in 1972 (table 4).

The ground-water system is a dynamic one. Changes in 
the hydraulic gradients due to pumping may cause the movement 
of higher chloride water towards centers of pumpage. 
Withdrawals from the Potomac-Raritan-Magothy aquifer system in 
the central part of the county is almost all from the upper
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aquifer (fig. 16). In addition pumping withdrawals from the 
upper aquifer at Bell's Lake, Pitman, Glassboro, and Clayton in 
Gloucester County to the south has further enlarged the cone of 
depression over a sizable area Cfig. 18). Increased pumping in 
this area of Gloucester County and additional pumping downdip 
of areas of existing pumping in Camden County may move water of 
high chloride content toward the centers of pumping. 
Water-level measurements made in October 1968 indicate that the 
potentiometric surface in the upper aquifer is lower in the 
area of pumping than in the downdip area (fig. 18). The 
direction of the hydraulic gradient is from the interface 
toward the center of pumping. It is, therefore, possible for 
the high-chloride water to migrate toward the centers of 
pumping.

An extensive aquifer test at Courses Landing in Salem 
County has shown that the most immediate danger of salt-water 
contamination of middle and upper aquifers is probably by 
vertical coning of the salt water from the lower aquifer (Gill 
and Farlekas, written commun., 1969). For example, heads in 
the upper aquifer at Courses Landing were lowered by 
withdrawals causing a head difference to develop between the 
upper and lower aquifer. This change in the hydraulic gradient 
caused the higher chloride water to move upward from the lower 
aquifer. A similar situation may exist in southeastern Camden 
County and adjacent Gloucester County. Head measurements made 
in October 1968 at the New Brooklyn Park observation wells CWI 
27 and WI 28) indicate that a 16-foot head differential exists 
between the upper aquifer and the lower aquifer. The well 
tapping the upper aquifer had the lower head. The head in the 
upper aquifer was at an altitude of 42 feet below mean sea 
level. The nearest withdrawal point from the Potomac- 
Raritan-Magothy aquifer system is 6 miles from the New Brooklyn 
Park wells. In Glassboro, Gloucester County head measurements 
of approximately 50 feet below mean sea level were observed in 
October 1968 during non-pumping conditions in three wells 
tapping the upper aquifer. Under pumping conditions the water 
levels would be at least 20 feet lower near the pumping wells. 
The potentiometric surface for the lower aquifer is not known 
for the Glassboro area, but in all probability it is higher 
than the potentiometric surface in the upper aquifer. If the 
head in the lower aquifer is significantly higher than the head 
in the upper aquifer, the head differential would cause water 
to move upward into the upper aquifer. High-chloride water 
(chloride content greater than 250 mg/1) underlies the water in 
the upper aquifer in the southeastern part of Camden and 
adjacent Gloucester County Cfig. 181. Hence, -vertical coning 
of high-chloride water is a possibility in th_is area.
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Merchantville Formation and Woodbury Clay 

Geology

The Merchantville Formation and Woodbury Clay crop out 
in an irregular-shaped belt in the northwestern part of Camden 
County (fig. 4). Together they have an outcrop area of 18.7 
square miles.

The Merchantville Formation is the oldest major marine 
glauconitic unit in the New Jersey Coastal Plain. The contact 
between the Merchantville Formation and the underlying Magothy 
Formation is always sharp and disconformable (.Owens and Sohl, 
1969). The thickness of the Merchantville Formation is 
consistently 50 feet in outcrop but the lithology varies along 
strike. The formation is essentially a dark gray to 
grayish-black micaceous clay to clayey silt with beds and 
lenses of glauconite sand, especially near the top of the 
formation. A sand unit which ranges from 0-30 feet thick in 
Camden County has been mapped from geophysical logs. The 
thickness is shown on figure 29. The structure contour map of 
the top of the sand unit is given in figure 30. Three cross 
sections (fig. 31) based on geophysical logs suggest that this 
unit is near the top of the Merchantville Formation.

The Woodbury Clay which overlies the Merchantville 
Formation is a grayish-black massive micaceous clayey silt. 
The thickness of the Woodbury in the outcrop area is reported 
to be 50 feet (Owens and Sohl, 1969). Calcareous fossils found 
at Haddonfield indicate a marine origin for the unit (Owens and 
Sohl, 1969). The top of the Woodbury Clay is delineated in 
figure 32. The thickness of the Merchantville Formation and 
Woodbury Clay ranges from 106 to 165 feet in Camden County and 
thickens downdip as shown on figure 33.

Particle-size analyses of samples of the Merchantville 
Formation and Woodbury Clay from the New Brooklyn Park well (WI 
27) in Winslow Township are given in table 5. The analyses of 
the Woodbury Clay indicate a range of 70 to 98 percent clay and 
silt. The analyses of the Merchantville Formation indicate a 
range of 42 to 56 percent of clay and silt.

Hydrology

The Merchantville Formation and Woodbury Clay function
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as semipervious confining units. However, the lensing sand 
unit near the top of the Merchantville Formation is tapped for 
domestic water supplies. Yields range from 15 to 50 gpm for 
the wells given in table 1. Wells that tap this sand unit are 
located near the outcrop area. The prepumpage potentiometric 
surface in this unit in Camden County was at a higher level 
than the prepumpage potentiometric surface of the 
Potomac-Raritan-Magothy aquifer system and at a lower level 
than the prepumpage potentiometric surface in the overlying 
Englishtown Formation, for the same area. Sparse water-level 
data from drillers' records of wells drilled in the early to 
mid-1950's suggest a decline in potentiometric surface from 
1900 to the 1950 f s.

Quality of Water

Only one sample (GT 4) was obtained from a well 
tapping the sand unit in the Merchantville Formation. The 
sample (table 4) had a high pH (8.3), low chloride content (0.8 
mg/1), low sulfate content (3.9 mg/1), and low dissolved solids 
(107 mg/1).

Englishtown Formation 

Geology

The Englishtown Formation crops out in the 
northwestern part of the county in an area of approximately 7.7 
square miles (fig. 4). It lies conformably above the Woodbury 
Clay. The transition from the Woodbury Clay to the Englishtown 
Formation is marked by a gradual increase of quartz sand and a 
decrease in silt and clay.

The lithology of the Englishtown Formation in New 
Jersey varies along strike and downdip. Several lithofacies 
have been recognized. In the southern part of the coastal 
plain the Englishtown is.a massjLve dark-colored silty sand that 
resembles the non-glauconitic beds of the Merchantville 
Formation (Owens and Sohl, 1969). It is 40 feet thick in 
outcrop. Rush (1968, fig. 22) has shown that the aggregate 
thickness of sand in the Englishtown decreases downdip toward 
the south in Burlington County.

The structure contours (fig. 34) on the top of the 
Englishtown Formation in Camden County indicate that the
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Englishtown strikes in a northeasterly direction and has a dip 
of approximately 40 feet per mile toward the southeast.

Figure 35 is a lithologic map of the sand facies of 
the Englishtown Formation in Camden County. The aggregate 
thickness of the sand ranges from 5 to 30 feet with the 
greatest thickness of the sand in the central part of the 
county. The farthest downdip data available for the 
Englishtown in Camden County is from the New Brooklyn Park well 
1 (WI 27). Particle-size analyses of samples from this test 
well (table 5) indicate a range of 67 to 87 percent of clay and 
silt.

Hydrology

Few wells tap the Englishtown Formation in Camden County (.table 
1). Domestic wells tapping the unit are located near the 
outcrop area. The only known public-supply or industrial wells 
tapping the formation in Camden County belong to the Clementon 
Water Department. All but one of their wells tap the 
Englishtown aquifer. The Clementon Water Department wells are 
located in the central part of the county, the area of greatest 
sand thickness. Yields of three wells in the Englishtown 
(Clementon Water Department wells 6, 8 and 9) are 250, 510, and 
503 gpm, respectively. The specific capacities for wells 8 and 
9 are 9.8 and 5.3 gpm, respectively.

Analysis of data from an aquifer test conducted in 
1959 in Lakewood, Ocean County, (Seaber, 1965, p. B16) 
indicated a transmissivity of 1,340 ft 2 /day C10,000 gpd/ft) and 
a coefficient of storage of 2.7 x 10~4 for the pumping phase of 
the test. For the recovery phase of this test the 
transmissivity is 2,144 ft 2 /day (16,000 gpd/ft) and storage 
coefficient is 2.0 x 10"^. The computed average hydraulic 
conductivity is about 40 ft/day (300 gpd/ft 2 ).

The transmissivity of the aquifer near the Clementon 
Water Department wells 8 and 9 was calculated using the method 
devised by Hurr (1966) which is based on the analysis of a 
single observation of drawdown at one well. This method is 
useful although it provides only an estimate. The computed 
transmissivity of the aquifer using data from the Clementon 
Water Department well 8 (CL 3) is 2,150 ft 2 /day (16,050 
gpd/ft); whereas, well 9 (CL 5) is 1,290 ft 2 /day (9,630 
gpd/ft). An assumed coefficient of storage of 2.7 x 10~~4 was 
used in the calculations.

Porosity and hydraulic conductivity values obtained
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from laboratory analyses of samples from the New Brooklyn Park 
well (WI 27) in Winslow Township are listed in table 5. The 
hydraulic conductivity values are very low indicating that the 
Englishtown Formation in the New Brooklyn Park area is not 
suitable for development as a source of water.

Seaber (1965, p. 16) indicates that the Englishtown 
Formation does not receive its major recharge from the outcrop 
area but rather from vertical leakage. The recharge is 
obtained from the overlying Wenonah-Mount Laurel aquifer 
through the Marshalltown Formation in areas of topographic 
highs. Figure 36 shows the potentiometric surface for the 
Englishtown Formation based on limited available data. The 
data suggest that a potentiometric high occurs in the Marlton 
area of Burlington County just east of Cherry Hill Township.

Pumpage from the Englishtown Formation in Camden 
County during 1966 amounted to 0.76 mgd. Peak use occurred in 
July with an average of 1.02 mgd. Additional amounts of water 
can be derived from the Englishtown Formation, especially in* 
the central part of the county where the sand is thickest. 
However, greatly increased withdrawals from the aquifer in the 
county may accelerate the rate of water-level decline.

Quality of Water

Only one analysis of a well sample from the 
Englishtown Formation in Camden County is given in table 4. 
Seaber (1965, p. 6) in his study on the variations in chemical 
character of water from the Englishtown Formation lists 
additional water analyses of six wells in Camden County. The 
quality of the water from the Englishtown Formation in Camden 
County, as reported by Seaber (1965),. is within the State's 
standards for potable water. Chloride concentration of water 
from the six wells ranges from 1.9-10 mg/1; sulfate from 6.9-25 
mg/1; dissolved solids from 35-105 mg/1; and iron from 0.26-7.8 
mg/1.

An analysis in September 1969 of a sample from the 
Clementon Water Department well 8 (CL 3) (table 4) is similar 
to a 1957 analysis of the Water Department's well 9 (CL 5). 
This suggests that very little change has occurred in the 
quality of water of the Englishtown Formation in the area.
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Marshalltown Formation 

Geology

The Marshalltown Formation crops out in a 
northeasterly direction in northwestern Camden County in the 
vicinity of the New Jersey Turnpike (fig. 4) and has an outcrop 
area of approximately 6.3 square miles. The Marshalltown is 
characteristically a dark gray, micaceous, silty, glauconite 
sand overlying the Englishtown Formation. The abrupt change in 
lithology between the Marshalltown Formation and Englishtown 
Formation suggests a disconformable contact (Owens and Sohl, 
1969). Glauconite and fossils in the Marshalltown indicate 
that it is of marine origin. Particle-size analysis of a 
sample from the New Brooklyn Park well (WI 27) in Winslow 
Township indicates a silty sand composition Ctable 5).

In the outcrop area the thickness of the Marshalltown 
Formation is about 20 feet. Its thickness downdip is about 
20-25 feet. Hence, the altitude of the top of the Marshalltown 
Formation may be approximated by adding 20-25 feet to the top 
of the Englishtown Formation shown in figure 34.

Hydrology

The Marshalltown Formation functions as a confining 
layer between the Englishtown Formation and the overlying 
Wenonah Formation and Mount Laurel Sand. Clayey and silty beds 
of the lower part of the Wenonah Formation and the Marshalltown 
Formation form a confining layer 40 to 50 feet thick in Camden 
County. Vertical leakage from the Wenonah-Mount Laurel aquifer 
through the Marshalltown Formation recharges the Englishtown 
Formation. Porosity and hydraulic conductivity values from a 
laboratory analysis of a sample from the New Brooklyn Park well 
(WI 27) in Winslow Township are given in table 5. The value of 
hydraulic conductivity supports the contention that vertical 
leakage occurs through the Marshalltown Formation.*

Wenonah Formation and Mount Laurel Sand

Geology

The Wenonah Formation and the Mount Laurel Sand in 
Camden County crops out in a northeasterly direction and has an
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outcrop area of about 16.6 square miles (.fig. 4). The Wenonah 
Formation is a dark gray, poorly sorted, very micaceous, silty, 
fine quartz sand. Glauconite is abundant in the lower part but 
rapidly diminishes in the upper part (Owens and Sohl, 1969). 
The contact -of the Wenonah Formation with the underlying 
Marshalltown Formation is gradational as is the contact with 
the overlying Mount Laurel Sand. The change from the Wenonah 
Formation to the Mount Laurel Sand is generally marked by an 
increase in average grain size, a decrease in mica, and a 
change in color from dark gray to lighter gray COwens and Sohl, 
1969). In general, the Mount Laurel Sand is a coarser sand 
unit than the Wenonah Formation and is the major component of 
the aquifer. The Wenonah Formation and the Mount Laurel Sand 
are distinct lithologic units but are hydraulically connected. 
Particle-size analysis of samples from the New Brooklyn Park 
well (WI 27) in Winslow Township are given in table 5.

The top of the Mount Laurel Sand in Camden County 
(fig. 37) strikes in a northeasterly direction and has a dip 
toward the southeast of approximately 30-35 feet per mile near 
the outcrop and 27 feet per mile downdip.

The combin.ed thickness of the Wenonah Formation and 
Mount Laurel Sand in outcrop is about 100 feet in the Mount 
Holly 7-1/2 minute quadrangle, Burlington County (Minard, 
Owens, and Nichols, 1964). The Wenonah Formation-Mount Laurel 
Sand is about the same thickness in the outcrop area in Camden 
County. In the subsurface the Wenonah Formation and Mount 
Laurel Sand range in .thickness from 80-90 feet near the outcrop 
to almost 130 feet at the New Brooklyn Park well CWI 27) in 
Winslow Township. The thickness map of the Wenonah 
Formation-Mount Laurel Sand (fig. 38) shows that the unit 
thickens downdip. Interpretation of geophysical logs suggest 
that the Wenonah Formation-Mount Laurel Sand is mainly a sand 
unit although the lower 20 percent of the unit consists of 
silt. A lithologic map of the sand facies is shown in figure 
39. The greatest thickness of the sand facies is in the 
southcentral part of the county.

Hydrology

The Wenonah-Mount Laurel aquifer is an important 
water-bearing unit in Camden County. Industrial and 
public-supply wells are screened in this aquifer. In addition 
many domestic wells southeast of the outcrop area tap this 
unit. Almost all the wells in Camden County tapping the 
Wenonah-Mount Laurel aquifer are located in a 
northeast-trending area less than ten miles from the outcrop.
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Data from three aquifer tests of the Wenonah-Mount 
Laurel aquifer are available. The analysis of aquifer tests 
conducted in 1954 at Bradley Beach in Monmouth County 
(Jablonski, 1968, p. 62) indicated an average transmissivity of 
670 ft 2 /day (5,000 gpd/ft) with a range of 360 to 1,420 ft 2 /day 
(2,700 to 10,700 gpd/ft). The average coefficient of storage 
is about 1.2 x 10" 2* with a range from 7.0 x 10" 5 to 2.1 x ID" 2*. 
The average hydraulic conductivity is about 17 ft/day (130 
gpd/ft 2 ). In 1965 an aquifer test was run at Salem City, Salem 
County. The average transmissivity of the Wenonah-Mount Laurel 
aquifer was determined to be 1,200 ft 2 /day (9,000 gpd/ft). The 
storage coefficient is 3.5 x 10"^ and 'the hydraulic 
conductivity is about 13 ft/day (100 gpd/ft 2 ) (Rosenau and 
others, 1969, p. 40). An aquifer test was run at Artificial 
Island in Salem County in 1968 by Dames and Moore, consulting 
engineers for Public Service Electric and Gas Company (Dames 
and Moore, 1968). The transmissivity was about 940 ft 2 /day 
(7,000 gpd/ft), and the hydraulic conductivity was about 19 
ft/day (140 gpd/ft 2 ).

Ten industrial and public-supply wells tapping the 
Wenonah-Mount Laurel aquifer in Camden County furnish 
sufficient specific capacity data for estimating the 
transmissivity by the Hurr (1966) method (table 11). 
T.ransmissivity computed for the 10 wells ranges from 430 to 
1,780 ft 2 /day (3,200 to 13,300 gpd/ft). The median 
transmissivity for the 10 wells is 780 ft 2 /day (5,820 gpd/ft). 
The specific capacities for the 10 wells range from 1.8 to 6.4 
gpm/ft. The median specific capacity for the 10 wells is 3.2 
gpm/ft. A coefficient of storage of 2.4 x -10""^ was used in 
calculations to estimate transmissivity. Porosity and 
hydraulic conductivity values obtained from laboratory analyses 
of samples from the New Brooklyn Park well in Winslow Township 
are given in table 5.

A generalized potentiometric surface map of the 
Wenonah-Mount Laurel aquifer based on the earliest record for 
each well is given in figure 40. Almost all of these wells are 
within 10 miles of the outcrop area. The map indicates a high 
potentiometric surface in northeastern Voorhees Township and in 
southern Gloucester Township. These areas are the main 
recharge areas for the Wenonah-Mount Laurel aquifer in Camden 
County and they coincide with areas of topographic highs as 
shown in figure 3. Recharge is mainly from downward vertical 
leakage. Potentiometric highs coinciding with, topographic 
highs have been shown to exist for the Wenonah-Mount Laurel 
aquifer in Burlington County (Rush, 1968, p. 49) and Gloucester 
County (Hardt and Hilton, 1969, p. 23).
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Natural discharge areas for the aquifer occur along 
topographic lows in the outcrop area. One of the discharge 
areas for the Wenonah-Mount Laurel aquifer prior to pumpage was 
along Cooper River in northern Somerdale Borough,

The potentiometric map of the Wenonah-Mount Laurel 
aquifer based on data for the period November 1968 to May 1970 
is shown in figure 41, The potentiometri'c surface has been 
lowered in several areas mainly during the past 20 years. The 
greatest decline in head (43 feet) known in Camden County for 
the Wenonah-Mount Laurel aquifer is in the vicinity of Berlin 
Borough, an area where most of the industrial and public-supply 
pumpage occurs.

An observation well in the Wenonah-Mount Laurel 
aquifer was drilled at New Brooklyn Park (WI 29) in 1961. Head 
data from 1963 to 1970 are given in figure 42. From May 1962 
to September 1964 the head declined about 9 feet. The decline 
is interpreted as being mainly due to additional pumping in the 
area of Berlin and northern Winslow Township including 
withdrawals from the Johns-Manville well (WI 3), located 3.5 
miles north of the New Brooklyn Park observation well. Pumpage 
at Johns-Manville began in late 1963.

Quality of Water

The quality of water from the Wenonah-Mount Laurel 
aquifer is generally within the State's standards for potable 
water with the exception of high iron concentrations in local 
areas. A summary of chemical analyses of ground water from 
wells tapping the Wenonah-Mount Laurel aquifer in Camden County 
is shown in table 12. The water is generally low in dissolved 
solids (97-178 mg/1), sulfates (0-28 mg/1), and chloride 
(0.3-9.7 mg/1). Laboratory analyses of water samples (table 4) 
indicate 6 of 13 analyses have iron concentrations exceeding 
the State's potable-water standard of 0.3 mg/1. The range in 
iron concentration is 0-3.6 mg/1. There is no apparent 
regional distribution of the high iron concentration in the 
aquifer in Camden County. Hardness ranges from soft to 
moderately hard (17-126 mg/1).

Sulfate concentration of 28 mg/1 was determined for a
sample obtained in January 1970 from the New Jersey Water
Company's well 4 (LS 6) at Laurel Springs. Chemical analyses
(Donsky, 1963) indicate sulfate concentrations of 13 mg/1 in
May 1951 and 17 mg/1 in August 1960 for well 8 (LS 4) which is
screened at the same interval and is located near well 4. In

72



-45'

Outcrop area of the Wenonah Formation" 
and Mount Laural Sand

Line of equal potentiometric head 
Shows altitude of potentiometric head of the 
Wenonah Formation and Mount Laurel Sand 

for the period between November 1968 and May 1970

WINSLOW TWR

Dashed where approximately located.
Interval 20 feet.

Datum is mean sea level.

50

Z/70

well 

Location of potentiometric data.
Upper number is attitude of potentiometric surface, in feet. 

Lower number is month and year of measurement. 

-M'sr'so' +

78 07'SO* 78" 00'

A

>
/

\
\

//'

t

+ /

V
/ ATLANTIC
/ COUNTY

/

3,3,30-

. / NAMES OF ALL THE MUNICIRWJTIES
\if*f ARE GIVEN IN FIGURE 2. » «'

II.   roieniiomeiric mup ui inc T » «    ~ ..      ._....-- 

Mount Laurel Sand, November 1968 - May 1970.

73



Q 3
 

C
 

Q

Q
 

JQ C

<D <
 

-n
»
 

i 
"*

 
 
 

(Q C

(O I O
 

o

<D

Z <D TJ Q

Q  o  o 3
 

CO Q 3
"

<D
 

O

 U
- 

3
k
J
 

, 
01

 
"

r»
j 

i w

I 
.,

Q
. 

I 
_

_
 

, 
<0

^
 

! 
0>

o 
y

(Q Q 
5 (D

 
 

03
 

O * 
_

V*
 

(0

A
LT

IT
U

D
E

 
A

B
O

V
E

 M
E

A
N

 S
E

A
 L

E
V

E
L,

 
IN

 F
E

E
T

ro
00

ro



addition to the increase in sulfate, there was an increase in 
dissolved solids. Although sulfate and dissolved solids are 
well within the State's Potable Water Standards, the increase 
may indicate a rising trend. Withdrawals from the 
Wenonah-Mount Laurel aquifer at Laurel Springs may have 
reversed the hydraulic gradient, thereby causing the water to 
move from the outcrop area to the well field.

A water sample obtained in February 1970 from a 
domestic well (GT 10) located very close to the outcrop area of 
the Wenonah Formation and Mount Laurel Sand had a nitrate 
concentration of 15 mg/1. Nitrate in the Wenonah-Mount Laurel 
aquifer is generally much lower (0 to 1.4 mg/1). The high 
nitrate suggests local ground-water contamination, possibly 
from fertilizers in the outcrop area or through the overlying 
sediments.

Navesink Formation

Geology

The Navesink Formation crops out in an irregular belt 
southeast of the Mount Laurel Sand in Camden County and is 
approximately 3.9 square miles in area (fig. 4).

The Navesink Formation in Camden County is the 
uppermost unit of the Cretaceous System. It is unconformably 
overlain by the Hornerstown Sand of Tertiary age and underlain 
conformably by the Mount Laurel Sand. Fossils and glauconite 
found in the Navesink indicate that it is of marine origin.

The Navesink Formation consists of a dark green to 
black glauconitic sand and clay mixed with varying amounts of 
quartz sand. A prominent shell zone occurs at the base of this 
formation and is one of the best marker horizons in Camden 
County. The bulk of the fossils are the thick-shelled Exogyra, 
Gryphaea, and Belemnites (Owens and Minard, 1960, p. 28). The 
formation dips about 30 feet per mile to the southeast and 
ranges in thickness from 15 feet in Laurel Springs Borough near 
the outcrop area to 34 feet in Winslow Township. Particle-size 
analysis of samples from the New Brooklyn Park well (WI 27) in 
Winslow Township are listed in table 5.

Hydrology
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The Navesink Formation functions as a confining layer 
in Camden County. Recharge to the underlying Wenonah Formation 
and Mount Laurel Sand takes place as a result of vertical 
leakage through the Navesink Formation. Porosity and hydraulic 
conductivity values for samples of the formation from the New 
Brooklyn Park well (WI 27) in Winslow Township are listed in 
table 5.

In this report the Navesink Formation and the 
Hornerstown Sand are treated as a hydrologic unit. The total 
thickness of the Navesink Formation and Hornerstown Sand is 
shown in figure 43.

CENOZOIC ERATHEM 

Tertiary System, Paleocene-Eocene Series

Hornerstown Sand 

Geology

The Hornerstown Sand of Paleocene age crops out in an 
irregular belt southeast of the Navesink Formation Cfig« 4). 
The outcrop area in Camden County is approximately 914 square 
miles.

The Hornerstown Sand in Camden County is the lowest 
unit of the Tertiary System. It unconformably overlies the 
Navesink Formation. Fossils and the high glauconite content of 
the Hornerstown Sand indicate that it is of marine origin. 
Dorf and Fox (1957, -p. 5) suggest that the Hornerstown 
represents a transgressive marine phase.

The Hornerstown Sand is composed of sand and clay and 
contains as much as 90 percent glauconite. This mineral gives 
the Hornerstown Sand its dark-green color. The formation dips 
about 30 feet per mile to the southeast and ranges in thickness 
from 36 feet in Voorhees Township near the outcrop area to 18 
feet in Waterford Township. Particle-size analysis of samples 
from the New Brooklyn Park well (WI 27) in Winslow Township are 
given in table 5.

Gamma-ray logs of wells in Camden County indicate that 
two relatively high radioactive layers occur 25 to 40 feet 
apart in the Navesink-Hornerstown confining layer. The layers
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appear to coincide in position with high concentrations of 
glauconitic sand or with reported shell layers near the top of 
the Hornerstown Sand and the bottom of the Navesink Formation. 
Thus, one can establish the Tertiary-Cretaceous (Hornerstown 
Sand-Navesink Formation) contact zone in Camden County. These 
two layers were used as markers in correlating well logs shown 
in figure 6.

Hydrology

The Hornerstown Sand in conjunction with the 
underlying Navesink Formation is a leaky confining unit. 
Recharge to the Mount Laurel Sand takes place as a result of 
vertical leakage through these overlying formations. One 
domestic well is known to tap the Hornerstown Sand and three 
wells are known to tap the undifferentiated Hornerstown Sand 
and overlying Vincentown Formation in Camden County. Porosity 
and hydraulic conductivity values for samples from the New 
Brooklyn Park well (WI 27) in Winslow Township are given in 
table 5.

Vincentown and Manasquan Formations

Vincentown Formation

Geology

The Vincentown Formation of Paleocene age does not 
crop out in Camden County. In the subsurface the formation 
thickens to the southeast. The authors were unable to 
differentiate the Vincentown Formation from the overlying 
Manasquan Formation on geophysical logs. The total thickness 
of the Vincentown and Manasquan Formations in Camden County 
ranges from 0 to 210 feet (fig. 44). The Vincentown Formation 
is estimated to range in. thickness in Camden County from 0 to 
80 feet. The contact with the underlying Hornerstown Sand is 
unconformable.

The Vincentown Formation in Camden County consists 
chiefly of a light brown to light gray, very fine, calcareous, 
micaceous sand. The formation has two recognizable facies; O-) 
a quartzose sand with glauconite, and (2) a limey sandstone 
which contains fossil shells. Neither facies is traceable for 
any great distance because of the lensing nature of the limey
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sandstone. The sand fraction in the limey sandstone facies 
consists primarily of calcareous fragments of bryozoans, 
foraminifera, and corals. The clay-size fraction is primarily 
calcite with small amounts of montmorillonite (Owens and 
Minard, 1960, p. 25). The limey sandstone facies is 
predominant in Camden County. Particle-size analysis of 
samples from the New Brooklyn Park well (WI 27) in Winslow 
Township are given in table 5.

Manasquan Formation 

Geology

The Manasquan Formation of Eocene age does not crop 
out in Camden County. In the subsurface the formation thickens 
to the southeast. The total thickness of the Manasquan and 
Vincentown Formations in Camden County ranges from 0 to about 
210 feet (fig. 44). The Manasquan Formation is estimated to 
range in thickness in Camden County from 0 to about 140 feet.

The Manasquan Formation overlies the Vincentown 
Formation. The contact between the Manasquan Formation and the 
overlying Kirkwood Formation is unconformable. Fossils and 
glauconite found in the Manasquan Formation indicate that it is 
of marine origin. Dorf and Fox (1957, p. 12) considered the 
Manasquan Formation to represent a second transgressive phase 
of the lower Tertiary. Perfectly preserved specimens of 
Maringulina vacavillensis (Hanna) and associated small 
foraminifera found in the New Brooklyn Park test well (WI 27) 
suggest marine conditions during middle Eocene time similar to 
that of the present day Gulf Coast (Herrick, 1962).

The Manasquan Formation is described by Owens and 
Minard (1960, p. 25-26) as a clayey, quartz, glauconite sand 
similar to the Hornerstown Sand, except that the Manasquan has 
more clay and quartz sand. Samples taken from two test wells 
of the Manasquan Formation in Burlington County were olive 
gray, glauconitic, clayey sand having small amounts of mica and 
shell fragments. Mechanical analyses were made on six samples 
and a typical sample gave the following particle-size 
distribution: gravel, 1 percent; very coarse-grained sand, 3 
percent; coarse-grained sand, 3 percent; medium-grained sand, 
12 percent; fine-grained sand, 36 percent; very fine-grained 
sand, 20 percent; silt, 8 percent; and clay, 17 percent (Rush., 
1968, p. 54). Particle-size analysis of samples from the New 
Brooklyn Park well (WI 27) in Winslow Township, Camden County, 
are given in table 5. The samples in general have more than 30
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percent clay and as much as 82 percent clay. 

Vincentown and Manasquan Formations Undifferentiated 

Hydrology

The Vincentown and Manasquan Formations, along with 
the Hornerstown Sand and Navesink Formation, function as 
confining layers between the underlying Wenonah-Mount Laurel 
aquifer and overlying aquifers of the Kirkwood Formation and 
Cohansey Sand.

Laboratory analysis of an outcrop sample of the 
Vincentown Formation taken between Jacobstown and New Egypt in 
Burlington County indicates a hydraulic conductivity of 21 
ft/day (160 gpd/ft^). Laboratory analyses of six .samples of 
the Manasquan Formation in Burlington County give a range for 
hydraulic conductivity from 0.04 to 16 ft/day CO.3 to 120 
gpd/ft 2 ) with most hydraulic conductivity values grouped 
between 0.5 and 0.8 ft/day (4 and 6 gpd/ft 2 ) (Rush, 1968, p. 
55). Hydraulic conductivity values of samples from the New 
Brooklyn Park well (WI 27) in Winslow Township range from 8 x 
10" 5 to 4 x 10~ 2 ft/day (0.0006 to 0.3 gpd/ft2) (table 5).

Ancora State Hospital in Winslow Township has three 
wells that tap the undifferentiated Vincentown and Manasquan 
Formations (reported by Rush, 1968, as wells tapping the 
Kirkwood Formation). Wells 1 (WI 40) and 2 (WI 38) yield 185 
gpm and 360 gpm, respectively. Specific capacities for wells 1 
and 2 are 1.9 and 1.3 gpm/ft drawdown, respectively.

Continuous water-level data have been collected at 
observation well 3 (WI 37), Ancora State Hospital, since 1953. 
A hydrograph of monthly low water levels is shown on figure 45. 
A close relationship is found between monthly head fluctuations 
and variation in the monthly pumpage for wells 1 CWI 40) and 2 
(WI 38) (fig. 45). The increased rate of head decline in 
1955-56, 1958-59, and 1966-67 is the result of increased 
withdrawals from wells 1 and 2 as shown in figure 45.

Piney Point(?) Formation

The Piney Point (?) Formation of Eocene age do.es not 
crop out in New Jersey. The Eocene age marine sediments which 
are correlated with the Jackson Formation of the Gulf Coast are
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recognized in well logs from Delaware (Marine and Rasmussen, 
1955) and southern New Jersey (Richards, 1956, p. 84). The 
glauconitic sands and shell beds in southern Maryland were 
named the Piney Point Formation (Otton, 1955, p. 85) from a 
well located at Piney Point, St. Mary's County, Maryland. The 
name was extended (Rasmussen and others, 1957, p. 61-67) to 
include a similar unit on the eastern shore of Maryland. The 
sediments penetrated by a deep well at Atlantic City, New 
Jersey, were tentatively assigned the name Piney Point 
Formation by Parker and others (1964, p. 60). The total 
thickness of the Piney Point Formation at Atlantic City is 290 
feet (Parker and others, 1964).

Interpretation of geophysical and geologic logs 
suggests that the Ancora State Hospital well 3 (WI 37) may 
penetrate about 35 feet of sand which may be part of the Piney 
Point(?) Formation. This interpretation, is based on 
stratigraphic correlation study conducted primarily in 
Cumberland County on the Piney Point aquifer by Nemickas and 
Carswell (written commun., 1974). The Piney Point aquifer in 
their study was extended from the Cumberland County area to the 
New Brooklyn Park wells. Data from the New Brooklyn Park well 
(WI 27) in Winslow Township in the southern part of Camden 
County suggests the presence of about 35 feet of sand that may 
be the extension of the Piney Point aquifer. In the central 
part of Camden County the Piney Point sand probably pinches out 
or is truncated by the overlying Kirkwood Formation. Figure 5 
shows stratigraphic section (C-C 1 ) from Ancora State Hospital 
well 3 (WI 37) to the Gino's Restaurant well 1 (WA 12) showing 
the pinching out of the Piney Point sand. Geophysical data 
indicate that the Piney Point sand is present in Winslow 
Township in Camden County but would probably be less than 40 
feet thick.

Tertiary System, Miocene Series

Kirkwood Formation

Geology.

The Kirkwood Formation of Miocene age crops out in an 
irregular northeasterly-trending belt southeast of the outcrop 
area of the Hornerstown Sand (fig. 4). The outcrop area of the 
Kirkwood Formation in Camden County is approximately 18.9 
square miles. 'The formation dips 15 to 25 feet per mile to thus 
southeast and ranges in thickness from 57 feet in ToorBuees 
Township to 96 feet in Gloucester Township. The thickness map 
of the Kirkwood Formation in Camden County is slxown in figure 
46. The Kirkwood Formation in Camden County rests.
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unconformably on the Hornerstown Sand in the outcrop area and 
on the Manasquan Formation in the subsurface. The structure 
contour maps of the base and the top of the Kirkwood Formation 
in Camden County Cfigs. 47 and 48) are based on the 
interpretation of geophysical and geologic logs. The Cohansey 
Sand unconformably overlaps the Kirkwood Formation in Camden 
County.

The Kirkwood Formation consists chiefly of sand, silt, 
and clay; dark gray where unaltered; light gray, yellowish- and 
grayish-orange to grayish-yellow, light red to moderate 
reddish-brown, and moderate to dusky yellow and yellowish-gray 
where weathered (Minard, 1965). The lower part of the 
formation is mostly thick bedded, very fine to fine-grained 
sand, and is typically micaceous. The basal 2 to 4 feet 
consists of poor to moderately sorted pebbly coarse sand with 
abundant glauconite. The upper part of the formation is 
interbedded poorly sorted silt and clay. Quartz is the 
dominant sand-size constituent throughout the formation; 
feldspar and mica (mostly muscovite) are less common (Minard, 
1965). Carbonaceous matter is abundant in the basal dark-gray 
beds. The Kirkwood Formation unconformably overlies the 
Hornerstown Sand on the surface in Camden County and the 
Manasquan Formation in the subsurface. Particle-size analyses 
of samples from the New Brooklyn Park well (WI 27) in Winslow 
Township Atsion well 1 (SH 1) in Burlington County are listed 
in tables 5 and 13.

Hydrology

The Kirkwood Formation is not being utilized for water 
supply in Camden County. The overlying Cohansey Sand is 
preferred for water supply because of its shallower depth. 
Recharge to the Kirkwood takes place principally in upland 
areas by percolation into the formation from the overlying 
Cohansey Sand. Ground-water movement is probably toward the 
lowland areas where the water is discharged mostly to streams.

The Kirkwood Formation is of hydrologic importance in 
Camden County because its large surface area absorbs 
precipitation that is partly transmitted to deeper aquifers. 
Porosity and hydraulic conductivity values of samples from the 
New Brooklyn Park well (WI 27) in Winslow Township and Atsion 
well 1 (SH 1) in Burlington County are listed in tables 5 and 
13.

The Kirkwood Formation can be developed as a source of 
water in the southern part of Camden County. Just southeast of
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the Camden County line in Atlantic County yields from wells in 
the Kirkwood are as high as 700 gpm CClark and others, 1968). 
In the outcrop area of the Kirkwood in central Camden County it 
has been found desirable to drill to the Wenonah Formation and 
Mount Laurel Sand because the Kirkwood has poor 
water-transmitting characteristics.

Quality of Water

One chemical analysis of water is available from the 
Kirkwood Formation in Camden County. The analysis, from the 
New Brooklyn Park well 4 (WI 30), indicates an iron 
concentration of 6.0 mg/1 and.dissolved solids of 136 mg/1. In 
adjacent Burlington County, analyses from eight wells indicate 
generally good chemical quality; however, some analyses showed 
high iron concentrations, ranging from 0.02 to 2.9 mg/1. The 
water is generally very soft (2 to 94 mg/1) and the dissolved 
solids are low, ranging from 13 to 125 mg/1.

In Atlantic County (Clark and others, 1968) analyses 
of water samples from seven wells located 1 to 8 miles from the 
Camden County line indicate some objectionable chemical 
characteristics. Iron concentrations range from 0.13 to 4.6 
mg/1. Six of the seven- samples are above the limit set in the 
State's Potable Water Standards. Dissolved solids range from 
51 to 98 mg/1. Hardness of the seven samples ranges from 9 to 
28 mg/1 and pH from 5.0 to 7.4.

Tertiary System, Miocene(?) and PlioceneC?) Series

Cohansey Sand and Younger Sediments 

Geology

The Cohansey Sand was named and defined by Ries, 
Kummel, and Knapp (1904, p. 139). It crops out in all of the 
southeastern half of Camden County (fig. 4). The outcrop area 
in Camden County is approximately 124 square miles or about 55 
percent of the total county area. The Cohansey Sand rests 
unconformably on the Kirkwood Formation and is unconformably 
overlain by the Bridgeton Formation of Pleistocene age.

The structure contour map of the top of the Kirkwood 
Formation in Camden County, shown in figure 48, also delineates
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the base of the Cohansey Sand. The Cohansey Sand strikes in a 
northeasterly direction and dips from 10 to 20 feet per mile to 
the southeast. The steeper dips, in general, are encountered 
to the southeast. The estimated thickness of the Cohansey Sand 
ranges from 0 to 140 feet. The saturated thickness of the 
Cohansey Sand and the overlying .younger sediments ranges from 0 
to 190 feet as shown on figure 49 which is based on 
interpretation of geophysical and geologic logs and water-level 
measurements (1951 to 1969).

The Cohansey Sand in Camden County consists chiefly of 
yellowish-orange, fine- to coarse-grained quartzose sand and 
fine gravel. The sand also contains lenses of silt and clay 
which are as much as 30 feet thick. The average grain size of 
the materials decreases southeastward; beds of silt and clay 
become thicker, more numerous, and more extensive to the 
southeast. Mechanical analysis of samples from the New 
Brooklyn Park well (WI 27) in Winslow Township, Camden County, 
and Atsion well (SH 1) in Burlington County are given in tables 
5 and 13.

The Cohansey Sand was derived in part from older 
sedimentary rocks and from deeply weathered crystalline rocks 
of the New Jersey Highlands. Sedimentary rocks of Paleozoic 
age, as indicated by fossiliferous chert pebbles, were 
incorporated into the Cohansey Sand. The almost complete 
absence of glauconite in the Cohansey Sand indicates that the 
older marine Coastal Plain sediments Cpre-Kirkwood) were not a 
major contributing source of sediments. These older 
glauconitic sediments were either covered by the Kirkwood 
Formation or the sediments were being transported by longshore 
currents from the north. The clearness and angularity of most 
of the quartz grains and the absence of amphiboles, pyroxene, 
and feldspars indicate a deeply weathered crystalline source. 
The absence of fossils and the lack of glauconite in the 
Cohansey Sand indicate a non-marine environment. 
"Cross-bedding, local cut and fill structures, and heterogenity 
of grain size suggest an active stream environment on an 
extensive alluvial plain in the inland deposits" (Markewicz, 
1969, p. 368-369). Its coarse texture, poor sorting, and 
cross-bedding fit this interpretation. However, Owens and 
Minard (1960, p. 27) discount this hypothesis on the grounds 
that the formation is too widespread. They favor a hypothesis 
of beach deposition. Rhodehamel (oral communication, 1970) 
interprets the Cohansey Sand as a deltaic deposit.

Hydrology

The Cohansey Sand is one of the important aquifers in

88



and younger sediments.

Line of equal saturated thickness of the Cohansey Sand
and overlying younger sediments. 

Dashed where approximately located. 
Interval 20 feet.

180   aa / ATLANTICNumber is saturated thickness of the Cohansey Sand 
and younger sediments, in feet.

Names of all the municipalities
/b'X)* ore given in figure 2.

Figure 49.   Saturated thickness of the Cohansey Sand and overlying
younger sediments in Camden County.
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Camden County, The Cohansey Sand and the overlying younger 
material consist of as much as 190 feet of saturated sediments 
of high porosity and permeability. It is virtually untapped by 
wells and has an excellent potential for water development in 
the southeastern part of the county. The Cohansey Sand in many 
areas is hydraulically connected with the underlying Kirkwood 
Formation. There are no extensive confining beds overlying it, 
but clay lenses commonly cause local perched water-table 
conditions. However, most of the formation in Camden County is 
under water-table conditions.

Water enters the aquifer directly from precipitation 
and moves toward low-level areas where it is ultimately 
discharged into streams. The generalized v water-table map of 
the Cohansey.Sand and overlying sediments (fig* 50) is a 
subdued replica of the topography (fig* 3).

In Camden County the Cohansey Sand is tapped mostly by 
domestic and irrigation wells. Relatively few industrial and 
public-supply wells 1 draw water from the Cohansey Sand as yet 
because of the rural nature of the area. Berlin Water 
Department well 5 (BB 4) yields 365 gpm. The other large 
diameter wells that draw water from the Cohansey Sand are 
located in Winslow Township. Water-yield data are given below.

Map Well Yield 
Number Owner Number (gpm)

WI 36 Ancora State Hospital 4 708 
WI 35 Do. 5 502 
WI 12 Certain-teed Saint 1 524

Gobin
WI 11 Do. 2 510 
WI 42 M. and R. Refractory - 377

Metals
WI 19 Winslow Water Company Prod. 1 1,000 
WI 14 Do. Prod. 2 1,000

Specific 
Capacity 
(gpm/ft

of 
drawdown)

9.1
8.4

12.1

19.6
10

35
25.6

Aquifer tests on wells in the Cohansey have been 
conducted in Camden, Atlantic, Cape May, and Cumberland 
Counties. In these tests the aquifer was hot completely 
penetrated and was partially confined beneath clay layers. The 
storage coefficient ranged from 2.7 x 10""^ to 4 x 10""^. 
Computed transmissivity, which did not represent the total 
thickness of the Cohansey Sand, ranged from 2,410 to 20,100 
ft 2 /day (18,000 to 150,000 gpd/ft). Computed hydraulic
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conductivities range from 64 to 442 ft/day C480 to 3,300 
gpd/ft 2 ), but typically range from 100 to 134 ft/day (750 to 
1,000 gpd/ft 2 ) (Rhodehamel, 1972). Porosity and hydraulic 
conductivity values of samples from the New Brooklyn Park well 
(WI 27) and of samples from Atsion well (SH 1) in Burlington 
County are given in tables 5 and 13.

The Cohansey Sand has an estimated average specific 
yield of about 21 percent (Rhodehamel, 1970). Thus, where 
sufficiently thick, the Cohansey Sand can store and release 
substantial quantities of water.

Rhodehamel (1970) evaluated the hydrologic budget for 
the Pine Barrens region which includes the entire outcrop area 
of the Cohansey Sand in Camden County. The average annual 
stream runoff, measured as inches depth over the Pine Barrens 
region, was -22.5 inches (1.07 mgd per square mile). If the 
same value is used for the outcrop area of the Cohansey Sand in 
Camden County, the 22.5 inches of runoff over the area of 124 
square miles is equivalent to about 130 mgd average runoff from 
the Cohansey Sand in Camden County.

The Cohansey Sand is capable of extensive development 
as a source of water in Camden County. At present the amount 
of water withdrawn is small compared to the quantity 
potentially available. Locally, there may be more than one 
water-bearing zone present; however, the formation is generally 
regarded as a hydrologic unit. Large diameter wells (12 or 
more inches in diameter) can continuously yield 500 to 1,000 
gpm of water. A well pumping at a rate of about 700 gpm will 
produce 1 mgd enough water for many moderate-sized industries 
(Rhodehamel, 1966). Development of the water resources could 
be achieved by a number of ways. One way mentioned by 
Rhodehamel (1970) is to locate high-yielding wells adjacent to 
the downstream reaches of major streams thus inducing recharge. 
Additional wells could be located farther from the stream for 
use during prolonged low-flow periods.

Reported industrial and institutional withdrawals from 
the Cohansey Sa'nd in Camden County for 1966 amounted to 0.45 
mgd. No public-supply pumpage was reported from the Cohansey 
Sand in 1966. Annual average use of water for irrigation in 
Camden County was estimated to be 10 mgd shown below (Asghar 
Hasan, 1970, New Jersey Division of Water Resources, written 
commun.).
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IRRIGAT10NAL DEMAND FOR THE GROWING SEASON
(JUNE-AUG.) FOR CAMDEN COUNTY 

(Based on 1966 Controlling Year) 
(Hasan, 1970, written communication)

FARMS GOLF COURSES AND RECREATIONAL. ETC. TOTAL

Irri- Rate of
gated Delivery
(acres) (in/wk)

Water
Delivered

(mg)

Seasonal
Average
(ragd)

Irri­ 
gated 
(acres)

Rate of
Delivery
(in/wk)

Water
Delivered

(rag)

Seasonal
Average
(mgd)

Irri­ 
gated 
(acres)

Water 
Delivered

Seasonal
Average
(ragd)

Annual
Average
(ragd)

5,000 1.3 2,294 25 3.048 1.475 8,048 3,769 10

Quality of Water

Chemical analyses of eight samples from wells in the 
Cohansey Sand and Pleistocene sediments are listed in table 4; 
the well locations are shown in figure 2. The summary of the 
analyses (table 14) indicate that water in the Cohansey Sand in 
Camden County has some objectionable chemical and physical 
characteristics, such as low pH, high iron concentration, and 
undesirable color; but, in general, it is suitable for man's 
use after treatment. The water in the Cohansey is low in 
dissolved-solids content, ranging from 13 to 125 mg/1 in Camden 
County. Hardness of the water is generally less than 25 mg/1. 
The pH ranges from 5.3 to 8.4. In areas of low pH the water is 
corrosive and readily dissolves iron from the minerals in the 
soil and underlying sediments. Concentrations of iron range 
from less than 0.1 mg/1 to 3.8 mg/1.

Quaternary System, Pleistocene Series

The Pleistocene Series consists of the Bridgeton, 
Pensauken, and Cape May Formations. These formations have 
similar geohydrologic characteristics and cap the older 
sediments in Camden County. They are normally thin, usually 
less than 40 feet thick.

The mode of deposition of the Pleistocene formations 
differs markedly from most of the older Coastal Plain 
formations. Most of the evidence suggests that the Pleistocene 
sediments are primarily stream deposits (Owens and Minard, 
1960, p. 28). Where these formations overlie aquifers the 
recharge they receive from precipitation is transmitted 
downward to the underlying aquifers.

93



Bridgeton Formation

The Bridgeton Formation occurs as isolated patches on 
topographic highs. It unconformably overlies the Cohansey Sand 
and the Kirkwood Formation and is connected hydraulically with 
them. The thickness of the formation ranges from a few feet to 
about 30 feet in Camden County.

The Bridgeton Formation consists of fine to very 
coarse quartzose sand and gravel. Mechanical analysis of a 
sample collected 2 miles northeast ' of Mullica Hill in 
Gloucester County contains more than 95 percent medium- to very 
coarse-grained sand. The sand is white to brown in color and 
usually is fairly well sorted and subangular (Hart and Hilton, 
1969, p. 30-31).

Pensauken Formation

The Pensauken Formation crops out in isolated and 
irregular patches in the northcentral part of Camden County and 
near the Delaware River. The geohydrologic characteristics of 
the Pensauken Formation are similar to those of the Bridgeton 
Formation. The Pensauken Formation ranges in thickness from a 
few feet to 30 feet in Camden County.

The formation consists of medium- to coarse-grained 
quartzose sand, gravel, and clay. The sand is generally poorly 
sorted, subangular, and with color ranging from yellow to 
brown. Because the lithologies of the Pensauken Formation and 
the older Bridgeton Formation are similar it is difficult to 
differentiate the two formations.

Cape May Formation

The Cape May Formation occurs adjacent to the Delaware 
River and tributary streams. The outcrop area is fairly flat 
and precipitation infiltrates easily through the formation into 
the underlying Raritan and Magothy Formations. The Cape May 
Formation ranges in thickness from a few feet to 40 feet in 
Camden County. The hydrology of the Cape May Formation is 
discussed with the Potomac-Raritan-Magothy aquifer system, 
because where both are present they are hydraulically 
connected.
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The Cape May Formation consists of medium- to 
coarse-graine-d quartzose sand, gravel, and clay. The sand and 
gravel is usually yellow to brown to gray in color. The clays 
are yellow, brown, gray, and black. The Cape May is commonly 
poorly sorted, and the sand grains are subangular. In some 
areas it is difficult to distinguish the Cape May Formation 
from the Pensauken Formation because of similar lithologies.

Quaternary System, Holocene Series 

Eolian Deposits

Windblown deposits occur locally and are generally 
thin in Camden County. They are light gray, well sorted quartz 
sands that have been rounded by wind action. Due to the high 
permeability of the eolian deposits water _percolates through 
the sands into the underlying aquifers.

Alluvium

The alluvium is a mixture of clay, silt, organic 
material, sand, and gravel deposited in tidal flats and 
low-gradient stream channels. Most of the alluvial material 
consists of fine silt and clay of relatively low permeability. 
The alluvial deposits retard brackish water from the Delaware 
River from entering the water-bearing sands of the 
Potomac-Raritan-Magothy aquifer system where the water levels 
in this aquifer are below the river level.

SUMMARY AND CONCLUSIONS

Nearly all of the water supplies of Camden County are 
derived from ground-water sources. The average annual 
ground-water use of approximately 68 mgd in Camden County 
during 1966 was the largest county use in the State.

Xhe major fresh-water aquifers are in the 
unconsolidated sediments of Cretaceous and Tertiary age. The 
largest producer is the Potomac-Raritan-Magothy aquifer system. 
In 1966 almost 56 mgd was withdrawn from this aquifer system 
which was approximately 85 percent of the total pumpage in the 
county. Other aquifers yielding large amounts of water were
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the aquifers in the Cohansey Sand, the Wenonah Formation and 
Mount Laurel Sand, and the Englishtown Formation. The Cohansey 
Sand is the only water-table aquifer producing significant 
amounts of water.

The artesian aquifers have had declines in the 
potentiomet^ric surface due to pumping. The largest decline 
occurred in the Potomac-Raritan-Magothy aquifer system. The 
head decline at Haddon Heights from 1900 to 1968 has been over 
110 feet. The decline in the potentiometric surface in the 
aquifer in the Wenonah Formation and Mount Laurel Sand has been 
about 43 feet at Berlin.

The quality of ground water is generally good; 
however, there are some exceptions. High iron concentrations 
(in excess of 0.3 mg/1) are found in some areas of the 
Potomac-Raritan-Magothy aquifer system, at scattered locations 
in the Wenonah Formation and Mount Laurel Sand aquifer, and in 
the Cohansey Sand. In the southeastern part of the county a 
fresh water-salt water interface exists in the 
Potomac-Raritan-Magothy aquifer system. Overdevelopment in 
this area may cause the water to move updip or move upward by 
vertical coning. There also exists a potential salt-water 
encroachment of the Potomac-Raritan-Magothy aquifer system in 
the vicinity of the Delaware River. Previous investigations 
have shown a hydraulic connection of the upper sands and 
gravels with the Delaware River. If the Delaware River in the 
vicinity of Camden sustains high chloride levels for an 
extended period of time, heavy withdrawals from along the river 
may induce the high-chloride water into the aquifer system.

Contamination of ground water in Philadelphia has 
created a potential water-quality problem for the Camden area 
near the Delaware River. High concentrations of sulfate (in 
excess of 250 mg/1) and dissolved solids (in excess of 500 
mg/1) in water in the Potomac-Raritan-Magothy aquifer system 
underlying Philadelphia are moving under the Delaware River 
toward the Texas Company's Eagle Point Plant in Gloucester 
County near the Camden County line.

Camden County has an abundant supply of ground water. 
The Potomac-Raritan-Magothy aquifer system will probably remain 
the largest source for many years. The Cohansey Sand is 
capable of extensive development in Camden County. Additional 
supplies of water can be obtained from the aquifers in the 
Wenonah Formation-Mount Laurel Sand and the Englishtown 
Formation in parts of Camden County. The Kirkwood Formation, 
presently untapped in Camden County, can yield an additional 
supply of water under artesian conditions mainly in the area 
near the Atlantic County line.
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TabU l.'-R«cordi of »«Uct*d w«li» in Camd«n County and vicinity--Continued
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NUMBER
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luo
__
__
517

524 
100
307

100

300
100
50
40

530

560 
3*0

605 
1000

548 
10
10
25

__
__

64 
60 
85 
166

13 
41 
43 
42
64

69 
60

66

35 

7b

54

36 
55

78 
6

40

9.5 
9.4 
9.4 
3.1

9.1 
34.7 
4.7 

34.3 
15.6

15.0 
10.0

"

6.0

15.0 

3.9
~ 
~~

10.4
~~

33.4
18.2

7.0
1.7

0.6
~~

6

a
  

B

48 
8

B
6
1
1

1
--
   

 

8 
1
d

6

~"
   
   
   
   

8
~-

6 
8

6
~ 

16
~~

 "

 "

P 
I 
P 
P
P

U 
P

P 
P

P 
P 
P
H
H

H
U
U
U 
P

P 
H 
P
H
P

P
H
H
M
U

A
U
N 
C 
P

P
H
M 
M
U

U
U

KJ MR 
KJ MR 
KJ MR 
KJ MM
KJ ET

KJ MR 
KJ MR 
K3 MM 
KJ MR 
KJ MR

KJ MR 
KJ MR 
KJ MR
KJ MM
KJ MM

KJ MM
KJ MR
KJ MR
K3 MR 
KJ MR

KJ MR
K3 MM 
KJ MR
KJ MM
KJ MM

KJ MM
K3 MM
KJ MM
KJ MM
KJ MR

KJ MR
K3 MR
K3 MR 
KJ MR 
K3 MR

KJ MR
KJ ET
KJ ET
KJ MR
TE MA

AA CP
AA CP

COUNTY

4
4 
6 
4 
1?

12 
8 

12 
12
8

A 
6
q
8
6

3 
4
4

10
5

10
12 
18 
12 
12

12
12
8

16 
12

12

IB 
6 
6

6 
16 
12 
6

18

40
62 

111 
116 
96

42 
6? 
45 

127 
155

73
__
9d
98

IS
8

21
16 
11

70
Zf 
21
45 
44

44
35
10
5b 
35

34
4u 
37
50 
40

40 
bO 
61 
57
35

1-53
9-49 
J-6o 
3-68 
2-56

7-42
8-56 

10-42 
O-66 
7-55

13-23

6-62 
e-51

lU-t>l 
J-54
9-5i-
2-60 
6-61

__
a-**
S-24
v-54 
5-bb

5-55
11-50 
3-33
1-65 
a- 50

v-53
*-o7 
3-54 

12-b4 
3-bV

4-00

7-65 
5-50 
6-32

2-S3

SO
30 

130 
40 

1045

1000 
1001 
500 
1016 
1000

101? 
155
3b5
450 
115

30 
bO

455 
500

455 
1050 
1412 
1000

1400

1471 
700

1012
200 
1000 
150 
250

200 
1404 
1400

1000

__
18 
31 
6 

43

18 
71 
13
35
99

69

1J8 
63

1

10 
33

18 
32 
54 
52

55

74 
65

45

70 

20

20 

26

52

1.7 
6.2 
6.7 

34.3

55.6
14.1
*1.7
40.6 
10.1

14.7
~~

3.3
1.8

30.0

35.3 
15.2

35.3 
47.7 
36.1 
19.2

35.5

19.9 
10.8

32.5

14.3 

12.5

10.0 

53.8

19.2

6

24 
60 
8

36 
B

24
24
8

B
~-

B
6

3
5

__

8

2 
6

6

5

4
48 
8 
6 
6

4 
5 
3

8

N 
H 
U 
U 
N

P 
P 
P 
P 
P

P
P
P 
P 
N

H
N
H 
P 
P

P 
P
P

P

P 
P
U 
P 
P

P
N 
P 
N 
N

N 
P 
P
U 

P

KJ MR 
KJ MR 
KJ MR 
K3 MR 
K3 MR

KJ MR 
KJ MR 
K3 MR 

- KJ MR 
KJ MM

KJ MR
KJ MM
AA CP
KJ MM 
KJ MM

AA CP
AA CP
AA CP
KJ MR 
KJ MR

K3 MR 
KJ MR 
K3 MR 
KJ MR 
KJ MR

KJ MR 
KJ MR
KJ MR 
K3 MR 
KJ MR

KJ MR
KJ MR 
K3 MR 
K3 MR 
K3 MR

KJ MR 
KJ MR 
K3 MR
K3 MR 

K3 MR

107



Tobl* 1.--t«cordi of   UcUd w«IU in Comd*ii County and viciniry--CoMtiMv«d

MAP 
NUMBER

CA-19 
CA-20 
CA-21 
CA-2? 
CA-?3

CA-?4 
CA-25 
CA-26 
CA-27 
CA-28

CA-29 
CA-30 
CA-31 
CA-32 
CA-33

CA-34 
CA-35 
CA-36 
C»-37 
CA-38

CA-39 
CA-40 
CA-41 
CA-42 
CA-43

CA-44 
CA-45 
CA.46 
CA-47 
CA-48

CA-49 
CA-50 
CA-51 
CA-52 
CA-53

CA-S4 
CA-55 
CA-56 
CA-57 
CA-5R

CA-59 
CA-60 
CA-61 
CA-6? 
CA-63

CA-64 
CA-65 
CH-1 
CM-2 
CH-3

CH-4 
CH-5 
CH-ft 
CH-7 
CH-8

CH-9 
CH-10 
CH-11 
CH-12 
CH-1 3

CH-1 4 
CH-1 5 
CH-1 6 
CH-1 7 
CH-1 8

CH-1 9 
CH-20 
CH-21
CH-22 
CH-23

CH-24 
CH-25 
CH-26 
CH-27 
CH-28

CH-29
CH-30 
CH-31 
CH-32 
CH-33

MUNICIPALITY

CAMDEN ClfY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMOEN CITY

CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMOEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMOEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY

CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMDEN CITY 
CAMOEN CITY

CAMDEN CITY 
CAMDEN CITY 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP

CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP

CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TUP

CHERRY HILL TWP
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP

CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP

CHERRY HILL TWP 
CHERRY HILL TUP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP

CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP

LAT-LONG

395706N07505S3.1 
395659N0750010.1 
39S659N0750610.2 
39S659N0750610.3 
395652N0750607.1

395649N0750743. 1 
395640N0750622.1 
395638N0750622.1 
395638N0750622.? 
395617N0750710.1

395615N0750633.1 
395614N0750633.2 
395614N07506J3.1 
395604N0750735.1 
395603N0750736.1

395602N0750744.1 
395557N0750629.1 
395557N0750629.2 
395557N0750629.3 
3WSS52N0750S3S.1

395551N07S072S.1 
395SSON07S0729.1 
395S46N07SOb33.1 
395541N07S0622.1 
39S541N0750622.2

39S541N07S0622.3 
395540NO 750 742.1 
395540N0750742.2 
395539N07506J0.1 
395S39N0750541.1

395S34N0750724.1 
395532N0750720.1 
395530N0750719.1 
395528N0750536.1 
395527*07506*6.1

395527N07506<»6.2 
395523N07S0729.1 
395512N0750640.1 
39SS02N07SOt>55.1 
395457N0750641.1

39S457N07S0641.2 
395457N07S0640.1 
395455N0750716. 1 
395449N07S0716.1 
3954<,7N07S071l.l

395435N0750720.1 
395427N0750606.1 
395621N0745840.1 
39S616NO 750027.1 
395615N0750027.1

395613N0750052.1 
395612N07501n2.1 
395606N07SO 148.1 
395606N0750148.2 
395603N07SOO.il. 1

395556N0745924.1 
395530N0750301.1 
395514N0750213.1 
39551 1N0750202. 1 
395502N07S0221.1

395455NO 745929.1 
395455N0745929.2 
395455NO 745924.1 
395452N07S0035.1 
395442N07SO 103.1

395441N0750104.1 
395438N0750107.1 
395422N0745641..1 
395419N0745721.1 
395409N0750048.1

395409N0745957.1 
395406N0745841.1 
395356N074570U.1 
395356N0745708.2 
395356N0745708.3

395356N0745708.4 
395356N074S708.S 
395356N074S708.6 
395331NO 745920.1 
395321N0745617.1

LOCAL 
OWNER WELL 

NUMBER

CAMDEN COUNTY

CAMOEN CITY W D CITt 16 
CAMOEN CITY W D CITY 9 
CAMDEN CITY W D TEST WELL 1950 
CAMOEN CITY W D CITY 9-1924 
CAMOEN CITY W D CITY 10

E5TERdROOK PEN ESTER8ROOK OBS 
CAMOEN CITY W D CITY 1-1940 
CAMOEN CITY W D CITY 1A 
CAMOEN CITY W D CITY 1-1922 
CAMOEN CITY W D CITY 12

CAMOEN CITY W 0 CITY 5N 
CAMOEN CITY W D CITY 5-1937 
CAMOEN CITY W D CITY 5-1928 
PUBLIC SERV E G 6 REPLACEMENT 
PUBLIC SEKV fc-G PSEGC 8

PUBLIC SERV E-G PSEGC 7 
CAMDEN CITY M D CITY 3A 
CAMDtN CITY W D CITY 3-1934 
CAMDEN CITY W D CITY 3-1922
CAMDEN CITY w D CITY 13

PUBLIC SERV E-G PSEGC 14 
CAMUENI CITY W D CITY 2B 
CAMDtN CITY W D CITY 17 
CAMDEN CITY W D CITY 4 
CAMDEN CITY W D CITY 4-1935

CAMDEN CITY W D CITY 4-1922 
CAMDEN CITY W D CITY 8 
CAMUEN CITY w D CITY 8A
W JERSEY HOSP W JERSEY HOSP1 
OLOL HOSPITAL STAND BY WELL

GALLAGHERS WHSE EVRSN LVRNG 1 
GALLAGHERS WHSE EVRSN LVRNG 2 
GALLAGHERS WHSE EVRSN LVRNG 5 
A N STOLLWRECK 2 
CAMDEN CITY W D CITY 6N

CAMDEN CITY W D CITY 6-1928 
CAuOEN CITY SEWAGE PLANT 1 
CAMDEN CITY W D CITY 11 
CAMDEN BREWERY 
CAMDEN CITY W D CITY 7

CAMDEN CITY W D CITY 7-1928
CAMDEN CITY w o CITY 7N
SD JRSY PORT CM NY SHIP 7
so JRSY PORT CM NY SHIP 6
SO JRSY PORT CM NY SHIP 5A

SD JRSY PORT CM NY SHIP PW 1 
CAMDEN CITY W D WATER WORKS Tl 
ANTHONY MALADRA 
NJ WATER CO COLUMBIA 22 
NJ MATER CO COLUMBIA 24

JERRY SCHAEFER 1 
RADIO CORP AHER RCA 1 
GS RACING ASSCT CHRY HLL INN 1 
GS RACING ASSCT CHRY HLL INN 2 
NJ WATER CO COLUMBIA 31

M HOLZER 
E H ELL IS SON 1 
GARDEN STATE PK RACE TRACK 
WIOELL AND SONS 
N J NATIONAL GD 1

NJ WATER CO KINGSTON 25
NJ WATER co KINGSTON 28
NJ WATER CO KINGSTON 27 
W J DSTERTAG 1 
NJ WATER CO ELLISBURG 13

NJ MATER CO ELLISBURG 16
NJ WATER co ELLISBURG 23
DEE* PARK FIRE CO 1 
FRANK POWERS 
P A VATTER

ROBERT COLEMAN 
ARNOLD PALMER DRIVING RANGE 
NJ WATER CO OLD ORCHARD A 
NJ WATER CO OLD ORCHARD B 
NJ WATER CO OLD ORCHARD C
NJ MATER CO OLD ORCHARD 36 
NJ WATER CO OLD ORCHARD 37 
NJ WATER CO OLD ORCHARD 38 
A B ROSS 1
EOGENE MILLER i

DATE
DRILLED
(YEAR)

1954
1957
1950
1924
193S

_  
1940
1 953
1922
1945

1963
1937
1928
1954
1955

1947
1953
1934
1922
1953

1950
1953
1954
19SO
1935

1922
192U
1953
1958
1963

1929
1933
1929
1950
1948

1928
1954
1942
__
1945

1928
1966
1942
1941
1940

1956
1942
1955
1960
1961

1965
1955
1954
1967
1967

1953
1949
>_
1953
1956

1961
1964
1963
1953
1960

1957
1960
1954
1949
1953

195-
1964
1967
1967
1967

1968
1968
196B
1950
1954

ALTI­
TUDE -

or LSD
(FT)

23
9
5
9

10

8
S
10
S

23

22
22
22
S
4

4
15
15
IS
30

5
8

34
41
40

40
6
6

30
30

10
10
10
28
14

14
9

13
18
21

21
21
12
12
12

12
IS
60
39
34

45
128
80
60
45

75
23
25
27
10

44
44
40
55
39

39
32
70
72
64

17
60
71
71
71

8
6
72

100
92

CASING
DEPTH
(FT)

149
116
129
106
126

 
135
135
146
136

134
142
152
118
119

116
91
91
85
185

120
111
230
131
121

..
ISO
89
119
241

__
145
--
111
111

111
163
124
160
126

126
123
187
119
87

50
247
~
371
153

100
220
~
148
376

178
158
128
125
97

309
175
365
87

491

187
318
252
310
224

98
275
743
328
487

299
454
443
125
360

HELL
DEPTH
«m

179
146
ISO
146
158

300
168
170
174
166

169
172
171
145
145

145
115
113
110
225

146
136
265
156
156

 
175
124
140
258

170
171
203
131
136

135
193
154
180
160

164
163
229
225
104

124
300
115
453
167

105
--
179
172
427

183
168
158
135
111

367
207
417
115
527

220
375
258
320
234

108
285
748
342
500

349
488
493
135
370

t»a



Table t. tecerdt of selected w'ellt in Conden Ceenty end vicinity..Continued

MAP 
NUMBER

LENGTH
or WELL
OPEN TO 
AQUIFER 
 FEET)

OEPTM TO 
CONSOLI­ 
DATED 
ROCK
<FT»

CASING 
DIAM­ 
ETER 
(IN)

HATER 
LEVEL 
  FT)

DATE 
MATER 
LEVEL 
MEASURED

YIELD 
«GPM)

DRAM 
DOWN 
  FT)

SPECIFIC 
CAPACITY

PUMPING USE MAJOR 
PERIOD OF AQUirCR 
(HOURS) WATER

CAMDEN COUNTY

CA-19
CA-20
CA-21
CA-ZZ
CA-23

CA-24
CA-25
CA-26
CA-27
CA-ZB

CA-29
CA-30
CA-31
CA-32
CA-33

CA-34
CA-35
CA-36
CA-37
CA-3R

CA-39
CA-40
CA-41
CA-42
CA-43

CA-44
CA-45
CA-46
CA-47
CA-48

CA-49
CA-50
CA-51
CA-52
CA-53

CA-54
CA-55
CA-56
CA-57
CA-58

CA-59
CA-60
CA-61
CA-6Z
CA-63

CA-64
CA-65
CH-1
CH-2
CH-3

CH-4
CH-5
CH-6
CH-7
CH-8

CH-9
CM- 10
CH-11
CH-lZ
CH-1 3

CH-1 4
CH-1 5
CH-1 6
CH-1 7
CH-18

CH-1 9
CH-20
CH-21
CH-2Z
CH-Z3

CH-24
CH-25
CH-26
CH-27
CH-Z8

CH-29
CH-30
CH-31
CH-3Z
CH-33

30
30
21
40
30

^ , ^ ,
32
35
39
30

35
30
19
32
26

29
25
22
24
40

26
25
35
25
35

__
25
35
21
21

__
26

__
20
25

25
-_
30
20
40

38
40
42
26
17

62
__
 
82
14

5
 
25
24
47

5
10
30
10
5

58
26
52
 
36

33
57
6

10
10

10
10
5
5
5

50
34
50
 
10

__
146
166
146
158

__
 
__
 
 

__
--
..
..

18
18
6

26
18

6
18
18
26
16

18
18
26
8

50
48
23
15
57

__
 
42
12
32

58
 
31
35

12-S4
11-57
7-50
3-24
11-57

  _
__

12-53
10-22
-45

10-63
_-
5-28
12-54

1130
1020
300
1420
1020

__
 
1000
1050
857

1000
 
1100
350

53
53
57
72
32

__
 
54
67
74

32
  -
37
25

21.3
19.2
5.3
19.7
31.9

__
 
18.5
15.7
11.6

31.2
   
39.7
14.0

8
 
- 
~
~

 _
 
8

--
~

__
- 
__

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

WO
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MR

24 N K3 MR
        -    -              N K3 MR

N K3 MR
--
__
 
 

__
190

--
 
 

__
 
 
 
 

_«
__
__
 
 

__
201

__

18
18
26
18

10
18
18
18
18

__
18
18
8
8

4
8

12
8

18

26
10
\f>

37
 
15
46

31
41
64
77
56

__
21
12
52
68

__
__

12-55
 
B-22
6-53

5-50
12-54
7-58
11-57
8-35

__
S*-2b
7-53
12-58
9-63

__
_-

1000
 
1160
1000

506
1000
1250
1000
1200

__
10B5
1000
205
275

150
300

46
 
55
24

34
46
32
27
34

__
52
30
58
11

21.7
_-
21.1
M.7

14.9
31.7
39.1
37.0
35.3

__
20.9
33.3
3.5

25.0

8
 
 
~

12
8
8
 
 

__
 
8

K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MR

8 T K3 MR
4 T K3 MR

N K3 MR
N K3 MR
N K3 MR

52
39

18
36
32

2-50
2-48

9-28
1-54
9-42

210
1012

1180
907
1005

8
31

47

26.2
32.6

25.1

3 N K3 MR
8 P K3 MR

P K3 MR
U K3 MR

30 33.5 8 P K3 MR
N K3 MR

 

__
 
--
 
 

__
 
 
 
 

_
 
«
 
 

__
 
 
 
 

528
 

531
--
 

. _
--
«
 
 

__
«

807
 
 

__
 
_-
 
 

18

26
IB
12
10
9

16
6
 
12
12

4
6
8

12
12

4
5

--
6
6

12
12
12
8

10

12
12
4
5
3

4
4
2
3
3

12
12
12
6
6

49

29
60
35
28
28

17
27
55
57
26

50
48
92
 
85

45
25
 
25
36

69
82
73
74
54

59
62
85
80
80

43
90

107
110
109

123
109
113
63
92

7-45

9-28
6-66
S-43
3-41
4-41

1-56
5-42
1-55
3-60
 

1-65
 

9-54
 
1-67

3-53
4-49
 
3-53
5-56

9-61
10-64
12-63
10-53
4-53

11-57
5-60
11-54
12-49
2-53

5-53
5-64
3-67
3-67

775

1000
1023
1005
830
533

__

47

38
21
57
81
37

56

16.5

26.3
48.7
17.6
10.2
14.4

P K3 MR

P K3 MR
8 P K3 MR

U K3 MR
N KJ MR
U K3 MR

40 N K3 MR
U K3 MR

15
1067
1051

20
50

400
 
1030

15
15
 
60

150

1000
857
812
25

1200

1000
1001

20
100
40

40
50

2 H K3 MV
49
44

10

21.8
23.9

2.0

8 P K3 MR
8 P K3 MR

5 H K3 MR
    4 N K3 MR
43
 
57

10
20
 

9.3
__
18.1

1.5
0.7
--

10 U K3 MR
]

24
K3 MR
K3 MR

2 H K3 MR
4 N K3 MR
 K3 MR
6 H K3 MR

14 10.7 8 T K3 MR

8 P K3 MR
70
70

12.2
11.6

8 P K3 MR
8 P K3 MR
2 H K3 MV

50

62
34
15
20

24.0

16.1
29.4
1.3
5.0

8 P K3 MR

5 P K3 MR
8 P K3 MR
2 H K3 MR
4 H K3 MR
4 H K3 MR

17
10

2.4
5.0

H K3 MV
 [ K3 MR

U K3 MR
U K3 MR
U K3 MR

4-68
4-68
5-68
9-50
7-54

703
1209
1455
250
200

116
47
49

6.1
25.7
39.7

24 P K3 MR
24 P K3 MR
24 P K3 MR

H K3 ET
18 11.1 6 H K3 MR



TobU 1...Records of i*l«cUd w«llt In Comdcn County and vlcl»lty--Coiitlni»«d

MAP 
NUMBER

CM- 34 
CM-35 
CH-36 
CH-37 
CH-3B

CH-39 
CH-40 
CM- 41 
CM-42
CM-43

CL-1 
CL-2 
CL-3 
CL-4 
CL-5

CO-1 
CO-? 
CO- 3
CO-4 
CO-5

CO-6 
CO-7 
CO-« 
GI-1 
GI-2

Gl-3 
GI-4 
GI-5 
GI-6 
GI-7

GI-8 
GI-9 
GC-1 
GC-? 
GC-3

GC-4 
GC-5 
GC-6 
GC-7 
GC-P

GC-9 
GC-10 
GC-11 
GC-1 2 
GC-1 3

GC-1 4 
GC-1 5 
GC-1 6 
GC-1 7 
GC-1B

GC-1 9 
GC-20 
GC-21 
GC-22 
GC-23

GC-24 
GC-25 
GC-26 
GC-P7 
GT-1

GT-2 
GT-3 
GT-4 
GT-5

GT-7 
GT-8 
GT-9 
GT-10 
GT-11

GT-12 
GT-1 3 
GT-1 4 
GT-15 
GT-16

GT-17 
GT-18 
GT-1 9 
GT-20 
GT-21

MUNICIPALITY

CHERRY MILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY HILL TWP 
CHERRY MILL TWO

CHERRY MILL TWP 
CHPRRY MILL TWP 
CHERRY MILL TWP 
CHERRY MILL TWP 
CHERRY MILL TWP

CLEMENTON BORO 
CLEMENTON BORO 
CLEMENTON BORO 
CLEMENTON BORO 
CLEMENTON BORO

COLLINGSWOOO 8QRO 
COLLINGSWOOO RQRO 
COLLINGSWOOD BORO 
COLLINGSWOOO BOHO 
COLLINGSWOOD B0*0

COLLINGSWOOD BOWO 
COLLINGSWOOD BORO 
COLLINGSWOOD B0*0 
GIBBSBORO BORO 
GIBBSBORO BORO

GIBBSBORO BORO 
GIBBS6090 BORO 
GIBBSBORO BORO 
GIBBSBORO B0»0 
GIBBSBORO BORO

GIBBSBOPD BORO 
GIB8SBOPO BOPO 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY

GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY

GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY

GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY

GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER CITY 
GLOUCESTER TWP

GLOUCESTER TWP 
GLOUCESTER TWP 
GLOUCESTER TWP 
GLOUCESTER TWP 
GLOUCESTER TWP

GLOUCESTER TWP
GLOUCESTER Two 
GLOUCESTER TWP 
GLOUCESTER TWP 
GLOUCESTER TWP

GLOUCESTER TWP 
GLOUCESTER Two 
GLOUCESTER TWP 
GLOUCESTER TWP 
GLOUCESTER TWP

GLOUCESTER TWP 
GLOUCESTER TWP 

...GLOUCESTER TWP 
r GLOUCESTER TWP 

GLOUCESTER TWP

LAT-LONG

395308N07500J5. 
395259N0745720. 
395254N0745B22. 
39523BN07500JO. 
395229N07457*2.

395229N074S712. 
395229N0745712. 
395212N0745757. 
395150N0745916. 
395150NQ745913.

394B32N0745915. 
394832N0745915. 
394B32N0745915. 
394B32N0745915. 
394807N0745B06.

395S26N0750424. 
395522N07S0432. 
395521N0750435. 
395519N0750432. 
395S15N07S0436.

39550bN07SOS07. 
395426N07SOS14. 
395426N0750514. 
3*>SO 1 5NO 7*57b2   
39"*0 IbNO 7457 52.

394955N0745852. 
394946N0745B55. 
394946N0745B55. 
39494bN074S85S. 
394944N0745717.

394927N0745715. 
394923N0745714. 
395359N0750654. 
395355N07507J8. 
39534 9N0750651.

395348N0750654.

3953<»«JN0750654. 
39534BN0750654.

395347N07506S2. 
395347N07S06bl. 
39534bN0750651. 
395345N0750653. 
395343N07SOb52.

395332N0750734. 
39532*N0750732. 
395324N0750736. 
395322N07507^7. 
395322N07S07il.

395321N0750747. 
39531BN0750755. 
395315N0750617. 
39S314N0750749. 
395313N0750BO*.

395308N07507S7. 
395308N0750749. 
395308N0750744. 
395252N07S0623. 
395030N0750347.

395030N0750347. 
39502&N0750344. 
395026N0750502. 
3950?5N07b0443. 
395017N07504S9.

395007M0750425. 
3S»4932N075030l. 
394914NQ750244. 
39485SN0750442.

394<»40N075Q31<.. 
394839N0750410. 
394836N07501SO. 
394833N07503b5. 
394830N075042B.

394824N0750347. 
394B20N07bO«45. 
394815N07503b6. 
39480bN07504£6. 
394806N07504<?6.

1 
1 
1 
1 
1

1
2
1 
1 
1

1
2 
3
4 
1

1 
1 
1 
1 
1

1 
1 
2

1 
1 
2 
3 
1

1 
1
1
1 
1

I

3
it

\
1 
1 
I 
1

1 
1 
1 
1 
1

1 
1 
1
1 
1

1
1 
1 
1 
1

2
1 
1 
1 
1

1 
1 
1
1

I 
1 
1 
1 
1

1
1 
1
1 
2

OWNER

CAMDEN

NJ TURNPIKE AU 
IMMAC CONCEPTN 
F MYERS
HUSSMAN REFRIDG 
HAROLD SNYDCR
NJ WATER CO 
NJ WATER CO 
OR E BROWN 
WOODCREST CT CL 
WOODCREST CT CL

CLEMENTON W D 
CLEMENTON W 0 
CLEMENTON W D
CLEMENTON w D
CLEMENTON W D

COLLINGSWOOD MO 
COLLINGSWOOD WO 
COLLINGSWOOD WD 
CDLLINGSWOOD WO 
COLLINGSWOOD WD

FRIENDSHIP DAIR 
COLLlNGSwOOD wD 
COLLINGSWODD WD 
LUCAS PAINT CO 
LUCAS PAINT CO

KARL W FUCMS 
NJ WATER CO 
NJ WATER CO 
NJ *ATER CO 
JAMES E HALE

US AIR FORCE 
US AIR FORCE
GLOUCESTER c wo
US GEOL SURVEY 
GLOUCESTER C WD

GLOUCESTER c wo 
GLOUCESTER c wo 
GLOUCESTER c wo 
GLOUCESTER c wo
GLOUCESTER C WO

GLOUCESTER C WD
GLOUCESTER c wo 
GLOUCESTER c wo 
GLOUCESTER c WD
GLOUCESTER C WD

HlNUE AND DAUCH 
HlNOE AND OAUCH 
HlNOE AND OAUCH 
HARSHAW CMEM CO 
HARSHAW CHEM CO

HAqsMA* CHEM CO 
HARSMAW CMEM CO 
H W WILSON JR 
NJ ZINC CO 
NJ ZINC CO

NJ ZINC CO 
NJ ZINC CO 
NJ ZINC CO 
GLOUCESTER C WD 
NJ WATER CO

NJ WATER CO 
NJ WATER CO 
EDWARD MARSM 
HOWARD BROWN 
W L OOUGHERTY

J STEZZI
JOMN WAHGO 
JOMN HI SHOP 
THEISS 
EILLEN GESSWIN

ROBERT MANNING 
MARY BENNIE 
WARNER LOMBAROI 
ARTHUR JONES 
WM D CATHCART

SUN TEMP INDUST 
GLOUC M U AUTH 
AMANDUS CARLSON 
GAR ST WC-BLKWD 
GAQ ST WC-BLKWO

LOCAL 
WELL 

NUMBER

COUNTY

SERVICE 3S-2 
NOVITIATE 2
1 
HUSSMAN 
1

MUTTON HILL 1 
HUT TON HILL 2

CLUB 1 
CLUB 2

CWD 6 
CWD 7 
CWD 8 
ABANDON WELL 
CWD 9

CWO 5 
CWO 3 
CWO 4 
CWO 2R 
CWD 1R

DAIRY 1 
CWD 7 
CWD 6 
MAIN 
STEAM PUMP

1
GIBBSBORO OB 1 
GIBBSBORO OB 2 
GIBBSBORO 06 3

RADAR 1
RAOAR 2
GCWD 41 
COAST GUARD 1 
GCWD 40

GCWD 37 
GCWD 30 
GCWD 34 
GCWD 33 
GCWD 36

GCWO 33 
GCWD 38 
GCWO 32 
GCWD 2 
GCWD 42

JERSEY AVE 1
2 
3
HARSHAW 4 
HARSHAW 2

HARSHAW 3 
HARSHAW 1 
1 
1-DEEP 
3-DEEP

2-OEEP 
5-DEEP 
4-DEEP 
GCWO 39 
OTTERBRDOK 29

OTTERBROOK 39 
OTTERBROOK 34

1 
1

1

1

TREAT PLANT

BLACKWOD DIV 1 
6LACKWOD DIV 5

DATE
DRILLED
(YEAR)

1951
1952
1967
1957
1956

1965
1965
1969
1949
1955

1924
1943
1950
 
1954

'1956
1960
1942
1960
1950

1955
1965
1965
_>
 

1951
1969
1969
1969
1952

1959
1960
1965
1966
1961

1947
1936
19*2
1944
1946

1938
1949
1936
1929
1968

1945
1945
1945
1953
1951

1952
194B
1954
1945
1958

1954
 
--
1958
1965

1968
1967
1952
1955
1949

1955
1949
1967
1968
1952

1953
1950
1955
 
1967

1966
1971
1953
1946
1930

ALTI-
Tuoe-

OF USD
<FT>

65
65
60
67
127

156
156
100
92
100

59
59
60
55
150

20
10
9

12
16

21
10
10
93
93

70
70
70
70
135

191
193
10
10
10

5
13
10
5
5

14
10
11
11
15

9
9
7
5
6

8
5

25
5
5

5
5
5

24
5B

60
60
15
44
31

30
71
70
65
70

104
72
81
70
68

BO
20
25
20
60

CASING
OtPTM
IFT>

231
329
321
276
210

552
137
105
400
354

__
543
251
126
367

248
257
275
248
266

143
224
21B
   
 

108
10B1
940
670
138

260
2BO
226
162

- 221

84
152
-_
88
85

220
279
__
140
 

241
241
240
235
221

245
246
102
230
223

245
 
249
161
612

269
2BB
 
65
132

274
359
160
56
170

121
166
275
179
175

__
 
1BB
335
49

WELL
DEPTH
IFT)

261
339
331
306
215

562
147
115
420
385

240
633
276
168
457

278
287
304
278
306

164
313
312
165
160

108
1091
950
680
ISO

290
310
266
170
262

125
175
175
122
126

240
300
175
171
306

261
261
260
260
251

265
266
112
250
255

275
175
279
185
712

349
377
150
75
142

2&7
377
170
71

180

131
176
290
185
1B5

366
358
19B
386
79

110



Tobl* 1...Record* of    Uctad well* in Comd«n County cind vicinity..Continued

MAR

NUMPEP

LENGTH 
OF *ELL
OPEN TO
AQUIFER
(FFET)

DEPTH TO 
CONSOLI­
DATED
ROCK
(FT)

CASING
DIAM­
ETER
(IN)

MATt«
LEVEL
  FT)

DATE
MATE.**
LEVEL

MEASUKEO
YIELD
<GPM)

DRAW
DOMN
  FT)

SPECIFIC
CAPACITY

PUMPING
PERIOD
(HOURS)

use
OF
HATER

MAJOR
AOOIFER

CAMDEN COUNTY

CM-3*
CM-35
CH-36
CH-37
CH-3R

CM-39
CH-*0
CH-*1
cH-*2
CM-*3

CL-1
CL-2
CL-3
CL-*
CL-5

CO-1
CO-2
CO- 3
CO-*
CO-5

CO-6
CO-7
CO-8
GI-1
GI-2

GI-3
GI-4
GI-5
GI-6
GI-7

GI-B
GI-9
GC-1
GC-2
GC-3

GC-4
GC-5
GC-6
GC-7
GC-8

GC-9
GC-10
GC-11
GC-1 2
GC-1 3

GC-1*
GC-1 5
GC-1 6
GC-1 7
GC-lM

GC-1 9
GC-20
GC-21
GC-??
GC-23

GC-24
GC-25
GC-26
GC-27
GT-1

GT-2
GT-3
GT-4
GT-5
GT-6

GT-7
GT-B
GT-9
GT-10
GT-11

GT-12
GT-13
GT-1*
GT-15
GT-16

GT-17
GT-1B
GT-19
GT-20
GT-21

30
10
10
30
5

10
10
10
20
31

__
90
25
42
46

30
30
30
30
40

21
89
53

--
 

__
10
10
10
 

__
--
40
8

40

41
23

__
22
24

20
21
 
30
 

20
20
20
25
30

20
20
10
20
30

30
 
30
2*
89

80
82
 

6
10

10
18
10
10
10

10
10

__
6

 

__
__
10
38
30

__
--
 
--
 

__
--
.-
--
 

__
 
 
--
 

__
--
 

300
 

__
--
--
 
 

__
11*2
11*2
11*2
 

_
--
--

252
 

__
 
__
 
 

__
 
--
 
 

-.
 
 
 
 

_.
--
 
 

260

 
--

285
--
 

_
 
--
--
 

__
--
 
 
 

_
 
__
_.
 

__
_-
--
 
 

8
6
it
8
*

6
6
*
6

10

8
6

10
8
8

12
12
10
12
12

6
12
12
*
 

3
3
3
3
*

6
ft

12
6

12

6
9
R

10
8

12
8
8
8

10

10
10
10
10
10

10
10
3

--
10

10
._
10
10
10

12
12
*
*
3

3
4
4

*

3

3
*
*
*
*

6
__
3
8
6

81
*1*

87
65

200
88
45
100
90

__
53
*a
lu

12*

*3
57
32
57
5*

4l
*9
*6
 
 

*
115
125
119
42

118
130
58

--
58

__
--
__
17
29

21
16
 

33
 

_
--
 
55
77

57
3U
33
3*
64

49
__
57
*9
111

112
108

5
12
20

*7
86
*0
35
*0

90
*5
71

 

123
__
43
2*
*

8-51
-52

V-67
7-59
2-56

10-6S
10-65
9-69
5-*9
7-55

__
*-50
7-50
3-70
7-5*

2-56
-S3
7-*2
6-60
10-*9

1-55
3-65
5-6b
 
 

7-51
3-69
1-69
2-69
11-52

*-59
H-60
10-65

_-
6-61

H-61
 
__

6-4*
l-*6

3-38
..
__

4-53
 

__
_-
__
3-53
3-51

9-52
y-*B
4-53
-*5

12-57

7-54
__
_.

3-60
1-65

4-68
1-67

10-52
1-55
4-*V

1-55
6-*9
10-67
12-6B
1-52

6-53
3-50
8-55

 

9-66
__

2-53
8-48
1-30

13
--
100
317
100

__
--
30
150
300

250
500
510
--
503

1000
1000
760

1000
1023

100
1034
1034
150
 

50
43

--
35
60

55
102

1034
 
1000

70
 
__
600
400

875
300
_-
200
 

__
--
-_
566
578

530
560
25

600
600

600
..
600
500
1010

1529
1000

25
60
25

20
250
50
8

20

40

25

50

__
__
._
600
100

24
 
--
19
 

_.
 
10
9

15

..
135
 
--
96

71
63
37
51
44

38
IB
13

--
 

_
30

--
9

~

_
--
42

--
41

 
 
__
28
13

52
..
._
32
 

__
 
__
22
24

26
45

..
25
24

29
._
35
46
32

54
35

._
4

10

7
6

10
20
 

__
..
__
10

__
__
._
40
 

0.5
 
 
16.7
 

_.
 
3.0
16.7
20.0

..
3.7
 
--
5.2

14.1
15.9
20.5
19.6
23.2

2.6
57.4
79.5
»
 

__
1.4
--
3.9
 

__
_-

24.6
 

24.4

__
--
__

21.4
30.8

16.8
 
__
6.2
 

__
--
..
25.7
24.1

20.4
12.4
..

24.0
25.0

20.7
._
17.1
10.9
31.6

28.3
28.6
..
15.0
2.5

2.9
41.7
5.0
0.4
 

__
..
__,
__
 

__
__
._

15.0
 

48
 
 
*
5

..
~
1
5
a

__
 
15
 
*

8
a
a
8
a

6S
a
a 
 

6
2
 
 
 

__
24
8

--
4

_
 
_-

2
2

__
24
_.
--
 

._
--
_.
 
a
a
8
a__
a
a

__
a

*a
5

24
a 

--
4

a
12
1
1
2

4
2

12
4
 

__,
__
__
a

10

H
M
H
N
H

U
U
M
H
H

P
P
P
U
P

P
P
P
P
P

N
P
P
N
I

M
U
U
U
H

H
H
P
U
P

U
U
U
U
U

U
U
U
U
P

N
N
N
N
N

U
N
H
N
N

N
N
N
U
P

P
P
H
H
H

H
H
H
H
H

H
H
H
M
H

N
__
H
P
P

K3 MR
K3 MR
K3 MR
K3 MR
K3 ET

K3 MR
K3 MM
K3 MM
K3 MR
K3 MR

K3 ET
K3 MR
K3 ET
K3 MW
K3 ET

K3 MR
KJ MR
K3 MR
K3 HR
K3 MR

K3 MR
K3 HR
K3 MR
K3 MM
KJ MM

K3 MM
K3 MR
K3 MR
K3 MR
TL  

KJ MW
K3 MW
K3 MR
K3 MR
K3 MR

KJ MR
KJ MR
K3 HR
KJ MR
K3 MR

K3 MR
K3 HR
KJ HR
K3 MR
KJ HR

K3 HR
KJ MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
KJ HR
K3 MR
KJ MR

K3 MR
KJ MR
K3 MR
K3 MR
K3 HR

K3 MR
K3 HR
K3 MV
KJ ET
K3 MR

K3 HR
K3 MR
K3 ET
K3 MM
K3 ET

K3 HR
K3 ET
K3 HR
K3 ET
KJ ET

K3 MR
__

K3 ET
K3 MR
K3 MM

ni



TobU 1.--R«eord« of *«Uct«d well* in Ce«d*n CevHty and vicinity.-Co»»l»»«d

MAP 
NUMRER

GT-22 
GT-23 
GT-24 
GT-2S 
GT-26

GT-27 
GT-28 
6T-29 
GT-30 
GT-31

GT-32 
GT-33 
GT-34 
GT-35 
GT-36

GT-37 
GT-38 
GT-39 
GT-40 
GT-41

GT-42 
GT-43 
6T-44 
GT-45 
GT-46

GT-47 
GT-4B 
GT-49 
MA-1 
HA-2

HA- 3 
HA-4 
HA-5 
MA-6 
MA- 7

HA-8 
HA-9 
MF-1 
HF-2 
HF-3

MF-4 
HF-5 
MF-6 
HF-7 
HH-1

HH-2 
MH-3 
MH-4 
HH-5 
HH-6

MM- 7 
MH-B 
HH-9 
HH-10 
LS-1

LS-2 
LS-3 
LS-4 
LS-5 
LS-6

LS-7 
LI-1 
LI-2 
LI-3 
MA-1

MA-2 
MA-3
MA-4 
ME-1
OA-I

PE-l 
PE-2 
PE-3 
PE-4 
PE-5

PE-6 
PE-7 
PE-8 
PE-9 
PE-10

LAT-LONG 
MUNICIPALITY

GLOUCESTER TWP 394759N075015B.1 
GLOUCESTER TWP 394754M0750343. 1 
GLOUCESTER TWP 394739N0750227.1 
GLOUCESTER TWP 394719N0750146. 1 
GLOUCESTER TWP 394718N0750341.1

GLOUCESTER TWP 394716N0750420.1 
GLOUCESTER TWP 394714N0750410.1 
GLOUCESTER TWP 394712N0750413.1 
GLOUCESTER TwP 3947 12NO 750220.1
GLOUCESTER TWP 39471 iN07504iB.i
GLOUCESTER TwP 394702N0750321.1 
GLOUCESTER TWP 394658N0750305.1 
GLOUCESTER TWP 39464 1NO 745959. 1 
GLOUCESTER TWP 394626N0750015. 1
GLOUCESTER TWP 394620N0750032.1
GLOUCESTER TWP 394618N0750235. 1 
GLOUCESTER TWP 39461 7N0750237. 1 
GLOUCESTER TWP 394614N0750017. 1 
GLOUCESTER TWP 394607N0750031.1 
GLOUCESTER TWP 394606N0750016. 1

GLOUCESTER TWP 39460SN0750016. 1 
GLOUCESTER TWP 394558N0750210. 1 
GLOUCESTER TWP 394S56N0745835.1 
GLOUCESTER TWP 394512N0750 145.1 
GLOUCESTER TWP 394509N07459S8. 1

GLOUCESTER TWP 394430N0745958. 1 
GLOUCESTER TWP 394421N0750025. 1 
GLOUCESTER TWP 394343N0750049. 1 
HADDON TWP 395444N0750316. 1 
MADDON TWP 395436N0750252.1

HADDON TWP 395416N0750336.1 
HAODON TWP 395412N0750338.1 
MADODN TWP 3954Q6N0750317. 1 
HAODON TWP 39S406N0750317.2 
HADDON TWP 395403N0750322.1

MADDON TWP 395359N0750322.1 
HADDON TWP 395351N0750313.1 
MADDONFIELD BORO 39540<»N0750302. 1 
HADDDNFIELD BORO 395404N0750202.2 
HADDONFIELD BORO 395333N0750132. I

HADDONFIELD BORO 395324N0750138. 1 
HADDDNFIELD BORD 395322N07501S4. 1 
HADDONFIELD BORO 395322N0750U7. 1 
HADOONFIELO BDRO 395317N0750141.1 
HADDON HGTS BDRD 395248N0750433. 1

HADDON HGTS BORO 395248N07S0433.2 
HADDON HGTS BORO 395247N0750432. 1 
MADDON HGTS BOHO 395246N0750433. 1 
MADDON HGTS BORO 395242N0750320. 1 
HADDON HGTS BORO 395240N0750324. 1

MADDON HGTS BORO 395240N0750318. 1 
HADDON HGTS BORO 395238N0750317.1 
HADDON HGTS BORO 395238N0750316. 1 
MADOON HGTS BORO 395231N0750314. 1 
LAUREL SPRGS BORO 394928N0750027.1

LAUREL SPRGS BORO 39492BN0750024. 1 
LAUREL SPRGS BORO 394928N0750023.1 
LAUREL SPRGS BORO 394928N0750021. 1 
LAUREL SPRGS BORO 39492HN0750021.2 
LAUREL SPRGS BDRO 394927N0750025. 1

LAUREL SPRGS BORO 394927N0750024. 1 
LINDENWOLO BORO 394932N0745B54. 1 
LINDENWOLD 60RO 394929N0745208. 1 
LINDENWOLD BORO 3V4805N0745732. 1 
MAGNOLIA BORO 395135N07502<»6. 1

MAGNOLIA BORO 395134N0750251. 1 
MAGNOLIA BORO 395134N0750230. 1 
MAGNOLIA BORO 395134N0750229. 1 
MRCHNTVILLE BORO 395652N0750307. 1 
OAKLYN BORO 395358N0750447.1

PENNSAUKEN TWP 395943N0750212. 1 
PENNSAUKEN TWP 395940N0750230. 1 
PENNSAUKEN TWP 395939N0750229.1 
PENNSAUKEN TWP 395934N0750229.1 
PENNSAUKEN TWP 395929N075U253.1

PENNSAUKEN TWP 395929N0750253.2 
PENNSAUKEN TwP 395925N0750230. 1 
PENNSAUKEN TWP 395923N0750300.1 
PENNSAUKEN TWP 395916N0750303. 1 
PENNSAUKEN TWP 395910N0750307. 1

LOCAL
OWNER WELL

NUMBER

CAMDEN COUNTY

GARDEN STATE WC TEST 1 
GAR ST WC-BLKWD BLACK WOO DIV 3 
GLOU TWP BD ED LEWIS SCHOOL 
ROBERT BEMNETT MONARCH BolLER
GARDEN STATE we PEOPLES i
CAMDEN CDUNTV LAKELAND 1 
CAMDEN COUNTY LAKELAND 3 
CAMDEN COUNTY LAKELAND 2 
SOCIETY DIVINE SAVIOR 
CAMDEN COUNTY LAKELAND FOUNT

MYRA LORING 
P HENDRICKS 
P RARATTA 
A MINARDI 1 
ROBERT BENNETT HOME WELL

M A SANDBERG 
J BECICA 
POWELL 
GLOUCESTER TWP BD OF EDUCATN 
F MORRISEY

HOWARD MORRISEY 
  6 HOT HO 
CAMDEN CO BD ED VOCfcTECH M S 1 
WALTER JOHNSON 
US ARMY

US ARMY 
JOSEPH A MELZI 
y W bAUER
MiLGHAM THEATER WESTMONT
MORGAN BROTHERS REPLACEMENT

HAODON TWP RO E HADDON TWP MSI 
HADDON TWP W D MTWO 4 
HADOON TWP W D MTWD 1 
HADDON TWP W D MTWD 1-R 
HADOON TWP W D HTWD 2

HADDON TWP W D MTWD 3 
GREEN VALLEY FM FARM 2 
HADDONFIELD W D TEST WELL 1965 
HAODDNFIELO W D LAKE ST WELL 
HADDONFIELD W D RULON

HADDONFIELD W D CREEK 3 
HADDDNFIELD W D LAYNE 2 
HADDONFIELD W D MWD 2 
HADOONFIELO W D HWO 4 
NJ WATER CO EGGBERT 18

NJ WATER CO EGGBERT 6 
NJ WATER CO EGGBERT 35 
NJ WATER CO EGBERT 
NJ WATER CO MADDON 11 
NJ WATER CO MADDON 14

NJ WATER CO HAODON 12 
NJ WATER CO HADDON 30 
NJ WATER CO MADDON 15 
NJ WATER CO HAODON 20 
NJ WATER CO LAUREL 15

NJ WATER CO LAUREL 13 
NJ WATER CD LAUREL 6 
NJ WATER CO LAUREL 8 
NJ WATER CO LAUREL 10 
NJ WATER CO LAUREL 4

NJ WATER CO LAUREL 1 
MUN UTIL AUTH SEWAGE PLANT 1 
J A PIPPET 
LINDENWOLD ANM ANIMAL SHELT 1 
OWENS CORNING CORNING 2

OWENS CORNING TEST 2 
NJ WATER CO MAGNOLIA 33 
NJ WATER CO MAGNOLIA 16 
MERCH-PENNS W C WOODBINE 1 
NJ WATER CO OAKLYN TEST

CAMDEN CITY W D MORRIS 1 
CAMDEN CITY W D MORRIS SNA 
CAMDEN CITY W D MORRIS 5 
CAMOEN CITY W D MORRIS 3A 
CAMDEN CITY W D MORRIS 4A

CAMDEN CITY W D MORRIS 4 
KINGSTON TRAP TRAP RK IND 2 
CAMDEN CITY W D MORRIS 10 
CAMDEN CITY W D MORRIS 7- 
CAMOEN CITY W D MORRIS B

ACTI-
DATE TUOC- CASINO HCLL 

WILLED OF LSD DEPTH OCPTM 
<YEAR> <FT) <FT> <FT>

1970
1956
1964
1968
1953

 _
_.
..
1951
~

1957
1956
1951
1954
~

1952
1949
1951
1960
1955

1956
1955
1967
1954
1954

1954
1952
1951
 
1967

1966
1965
1952
1968
1952

1956
1965
1965
1967
1956

193B
1956
1956
1943
195B

1926
1967
1962
1945
1954

1947
1965
1956
195B
1964

1954
1918
1920
1923
1918

1918
1964
1954
1967
1956

1964
1967
1964
1963
1961

 
1960
1932
1953
1960

 
1966
1960
1932
~

78
81

117
110
65

55
25
25

107
25

73
81

180
175
172

130
111
17B
17B
17B

178
98
145
110
173

170
162
164
50
SO

10
82
56
56
50

61
77
45
50
20

18
30
38
18
22

23
22
24
84
76

66
65
65
60
75

77
77
77
77
77

77
78
93
160
67

65
60
70
90
33

9
5
5

17
8

8
35
16
10
10

458
426
455
 
419

__
_
 
492
--

109
100
56
52
~

218
200
49

293
55

55
122
322
220
82

62
58
40
135
431

141
417
436
--
439

432
- 194
490
307
523

211
206
152
186
144

154
425
445
212
506

227
224
452
241
395

395
 
105
99
~

100
141
92

..
290

565
271
428
245
104

77
79
SO
73
95

9S
115
75
85
89

464
447
475
200
449

420
93

386
512
 ~

130
135
66
62
72

250
220
54

315
65

60
135
401
240
102

82
64
45
150
451

165
448
468
480
470

469
215
510
372
572

245
246
192
240
191

202
484
455
272
598

267
279
631
275
473

456
120
125
126
128

120
152
100
285
320

680
348
510
285
113
"107

114
115
107
134

130
123
115
120
124

112



TabU 1.--Record* of   ( ct*d w«||» in Cantdcn County and vlclnlty--Contlnw«d

GT-22 
GT-23 
GT-?4 
GT-25 
GT-26

GT-27 
GT-28 
GT-29 
GT-30 
GT-31

GT-32 
GT-33 
GT-34 
GT-35 
GT-36

GT-37 
GT-38 
GT-39 
GT-40 
GT-41

GT-4? 
GT-43 
GT-44 
GT-45 
GT-46

GT-47
GT-48
GT-49
HA-1
HA-2

HA-3 
HA-4 
HA-5 
HA-6 
HA-7

HA-« 
HA-Q 
HF-1 
HF-2 
HF-3

HF-4 
HF-b 
HF-6 
HF-7 
HH-1

HH-2 
HH-3 
HH-4 
HH-5 
HH-f

HH-7
HH-8
HH-9
HH-10
LS-1

LS-? 
LS-3 
LS-4 
LS-5 
LS-ft

LS-7 
LI-1 
LI-2 
LI-3 
MA-1

MA-2 
MA-3 
MA-4 
ME-1 
OA-1

PE-1 
PE-2 
PE-3 
PE-4 
PE-5

PE-6 
PE-7 
PE-8 
PE-<> 
PE-10

LENGTH
OF WELL
OPEN TO
AQUIFER
(FEET)

DEPTH TO
CONSOLI­
DATED

(FT)

CASING
OIAM-

(IN)

riATCR
LEVEL
(FT)

DATE
WATiH
LEVEL
MEASURED

YIELD
(GPM)

DRAW
DOWN
(FT)

SPECIFIC
CAPACITY

PUMPING
PERIOD
(HOURS)

USE
OF
WATER

MAJOR
AQUIFER

CAMDEN COUNTY

10
21
20

__
30

   
__
__
20

21

10
10
~

32
20
5

__
10

5
13
79
20
20

20
6
5
15
~

20
27
32

__
31

37
21
20
50
49

33
40
40
54
47

48
44
10
60
53

40
51
74
21
64

61
 
20
 
 

 
11
 
- 
30

60
77
 
«

8

30
35
35
30
35

35
8

40
35
35

__
__
 
__
~

_ 
 
__
 
 

__
__
 
 
 

__
__
 
 
 

__
 
__
 
 

_
-_
 
 

465

__
455
475

--
"

__
 

553
__
 

__
 
--
 
 

 
477
479
 

603

 
 
--
 
--

 
 
 
 
 

 
 
 
- 
 

 
«
 
--
--

 
 
 

136
 

 
 
 
 
 

6
12
6
4
6

  _
 
__
10
 

3

3
3
 

4
4
3
6
4

4
4
B
4
8

R
4
3
H
10

6
12
10
12
10

10
6
6
12
12

8
12
8
6

12

8
12
6
12
8

10
 
8

12
8

8
8
a
8
8

8
6
3
4
12

6
12
 
12
6

18
18
26
30
18

26
8

18
26
26

125
88
129
50
70

   
F

__
103
  34

25
6

35
32
 

48
4Q

30
125
40

38
159
113
4U
36

30
24
20
 
104

60
100
80
12b
74

95
121
90
107
42

56
105
55
56
69

23
83
61
123
101

93
129
72
36

130

84
 
44

  
  

  

16
18

   
96

128
141
 
85
56

12
15
12
13

 
26
11
13
 

11-70
7-56
8-64
11-68
 

   
8-70
__

9-51
8-70

11-57
10-56
10-51
7-54
 

6-52
11-49
11-51
4-60
9-b5

10-56
1-55
9-t>7
11-54
6-54

6-54
9-52
10-51
 
 

11-66
8-65
2-52
ll-6b
4-52

6-56
1-65
1-65
6-67
6-56

7-59
5-56
7-59
3-56
7-58

-26
3-67
1-62
 

8-54

__
3-65
2-56
8-58
 

6-54
 
9-52
 
 

__
11-64
7-54
__
3-56

6-64
3-67
 
9-63
10-61

__
11-60
8-32
7-53
10-60

__
8-66
11-61
 
 

75
708
220
100
 

__
--
__
510
 

100
150
25
8

 

170
50
5

80
30

25
loo
320
80

240

24 0
25
5

150
302

200
726
800
870

loo-o

800
151
350

1030
1100

450
1001
600
600
708

535
850
30

450
1018

__
811
1100
950
650

759
 
175
200
330

300
60
14

__
1000

668
1090
 
1040

50

1180
1450
1630
1000
1585

 
200
1450
1680
1412

33
43
56

  -
 

__
 
__
100
 

__
-_

5
3

 

__
 

6
 

5

4
 
123
15
48

40
--

5
 
 

23
42
40
 
41

35
12
35
48
38

54
46
31
26
45

25
60
30
 
88

__
38
35
52
98

80
 
 
 
 

__
 
 
__
41

48
46
  .
_-
16

__
46
37
34
28

__
34
35
32
 

2.3
16.5
3.9
  _
 

__
 
__
5.1
 

__
--
5.0
2.7
 

__
-_
0.8
 
6.0

6.2
--
2.6
5.3
5.0

6.0
 
1.0
 
 

8.7
17.3
20.0
 
24.4

22.9
12.6
10. 0
21.5
28.9

8.3
21.8
19.4
23.1
15.7

21.4
14.2
1.0
_-
11.6

__
21.3
31.4
18.3
6.6

9.5
--
 
 
 

__
 
-_
__

24.4

13.9
23.7
 
__
3.1

__
31.5
44.1
29.4
56.6

__
5.9

41.4
52.5
 

5
8
8
1
 

__
 
   
72
--

3
4
 
6
 

 
2
 
8
3

2
5
8
5

24

24
5

--
 
8

 
8
8
8
8

 
6
8
8

48

__
8

_-
8
8

3
8
8

_-
6

__
 
6
8

24

   
--
--
 
 

__
--
7

__
8

22
24
 
__
16

__
--
8
8
8

__
2
8
8
 

U
P
T
N
P

T
T
T
H
T

H
H
H
H

--

H
H
H
H
H

H
H
P
H
P

P
H
H
 
N

P
I
U
P
P

__
P
P
P
P

P
P
U
P
P

P
P
P
P
P

P
U
P
P
P

P
--
H
H
N

N
P

P
N
P
P
P

KJ MR
KJ MR
K3 MR
K3 MW
KJ MR

KJ MR
KJ MW
K3 MR
K3 MR
K3 MW

KJ MW
KJ NA
AA CP
AA CP
AA CP

KJ MW
K3 MW
AA CP
KJ MW
AA CP

AA CP
TL VM
K3 MW
TL HT
AA CP

AA CP
AA CP
AA CP
K3 MR
KJ MR

KJ MR
K3 MR
KJ MR
K3 MR
KJ MR

K3 MR
K3 MR
K3 MR
KJ MR
K3 MR

K3 MR
' K3 MR

K3 MR
KJ MR
KJ MR

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

KJ MR
KJ MR
KJ MR
KJ MR
KJ MR

K3 MR
K3 MW
KJ MW
K3 MW
K3 MW

K3 MW
K3 MW
TL VH
KJ MW
K3 MR

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
KJ MR
K3 MR
K3 MR
KJ MR

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

113



TabU l.--*»cord« of    Uct»d w»|ls In Ca»d»it County and vicinity-.C»ntlitv»d

HAP 
NUMBER

PE-11 
PE-12 
PE-13 
PE-14 
PE-15

PE-16 
PE-17 
PE-18 
PE-19 
PE-20

PE-21 
PE-22 
PE-23 
PE-24 
PE-25

PE-26 
PE-?7 
PE-28 
PE-29 
PE-30

PE-31 
PE-32 
PE-33 
PE-34 
PE-35

PE-36 
PE-37 
PE-38 
PE-39 
PE-40

PE-41 
PE-42 
PE-43 
PE-44 
PE-45

PH-l 
PH-? 
PH-3 
PH-4> 
PH-5

PM-*
PH-7 
PV-1 
PV-2 
PV-3

PV-4 
RU-1 
RU-2 
RU-3 
RU-4

RU-S 
RU-6 
SO-1 
TA-1 
VO-1

VO-2 
VO-3 
VO-4 
VO-5 
VO-6

VD-7 
VO-8 
VO-9 
VO-10 
VO-11

VO-1 2 
VO-13 
VO-14 
WA-1
WA-2

WA-3 
WA-4 
WA-5 
WA-6 
WA-7

WA-8 
WA-9 
WA-10 
WA-H 
WA-12

MUNICIPALITY

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP 
PENNSAUKEN TWP

PINE MILL BORO 
PlNE HILL BDRO 
PINE HILL BORO 
PINE HILL BORO 
PINE HILL BORO

PINE HILL BORO 
PINE HILL BORO 
PINE VALLEY BORO 
PINE VALLEY BORO 
PINE VALLEY BORO

PINE VALLEY BORO 
RUNNEHEDE BORO 
RUNNEHEDE BORO 
RUNNEHEDE BORO 
RUNNEHEDE BORO

RUNNEHEDE BORO 
RUNNEHEDE BORO 
SOHERDALE BORO 
T AVI STOCK BORO 
VOORHEES TWP

VOORHEES TWP 
VOORHEES TWP 
VOORMEES TWP 
VOORHEES TWP 
VOORHEES TWP

VOORHEES TWP 
VOORHEES TWP 
VOORHEES TWP 
VOORHEES TWP 
VOORHEES TWP

VOORHEES TWP 
VDORHEES TWP 
VOORHEES TWP 
WATERFORO TWP 
WATERFORD TWP

WATERFORD TWP 
WATERFORO TWP 
WATERFORO TWP 
WATERFORD TWP 
WATERFORD- TWP

WATERFORD TWP 
WATERFORD TWP 
WATERFORD TWP 
WATERFORD TWP 
WATERFORD TWP

LAT-LONG

395906N0750313. 
39S902N0750318. 
395902N0750153. 
39S853N0750348. 
395851N07S0355.

395848NO 750347. 
39S845NO 750317. 
39584SN0750312. 
39S844N0750352. 
39S842N0750312.

395839NO 750306. 
39S837N0750151. 
395835N0750308. 
395827N0750246. 
395815N0750359.

39581 1N0750S49. 
395802N0750118. 
395802NO 750117. 
39S801N0750119. 
395800N075012S.

39S800N07S0115.1 
39S758N0750 120.1 
39S757N0750640. 
395752N0750411. 
3957S2N0750411.;

3957S2N0750411.: 
395737N0750626. 
395737N0750626.J 
395720N0750225. 
395713N07504Q5.

39571 1N0750220.1 
395628N0750406.] 
395628NO 750406. i 
395627N0750404.1 
395627N0750404.2

39470 7NO 74592 1.1 
394650N0745922.1 
394649N0745B33.1 
394649N0745833.2 
394642N074S9S3.]

394641N074S909.1 
394639N074S750.1 
394728N0745837. 
394722N0745810. 
39471 2ND 745«4l.

394702N0745824.] 
39S134N07504S4.] 
39S133N07S0455. 
395126N07S0350.1 
39S115N07S032S.

39S056N07S0417.] 
39S055N0750418.1 
395041N07SOOS3.1 
395237N0750122.] 
395148N074S615.

395129N0745906. 
395128N07459S4.1 
395128N0745954.2 
395128N0745954.: 
395124N07459S2.1

395 109NO 7457 15.1 
39S107N0745854.] 
395044N0745749. 1 
39S015N0745528.1 
394954N0745530.1

394922N0745633.1 
394922N0745633.2 
394922NO 745633. 2 
3946S1N0745421.1 
394645NO 745 146.1

394620 NO 745403.1 
3946 18NO 7454 13.1 
39461BN0745413.2 
394615N074S358.1 
394614N074S316.1

394613N0745353.1 
3945S2N0744930.1 
394357N074S022.1 
394341N074S117.1 
394243N0744932.1

OWNER

CAHDEN

t CAHDEN CITY D
t CAMDEN CITY o 
l HERCH-PENNS c
1 CAHDEN CITY D 
1 CAHDEN CITY D

t CAHDEN CITY D 
I CAHDEN CITV D 
L CAHDEN CITV O 
L PENNSYLVANIA RR 
I CAMDEN CITY W D

1 CAMDEN CITY W D
l CHRISTIAN BR SH 
t CAHDEN CITY w D

H W LAYER
l PARAGON OIL CD

1 CITIES SERVICE 
I HERCH-PENNS W C 

HERCH PENNS W C 
HERCH PENNS W C 
HERCH PENNS W C

HERCH-PENNS w c
HERCH-PENNS W C 
U S GEOL SURVEY
MERCH-PENNS w c

» HERCH-PENNS W C

1 HERCH-PENNS W C 
U S GEOL SURVEY 

> U S GEOL SURVEY 
HERCH-PENNS W C 
HERCH-PENNS W C

MERCH-PENNS W C 
HERCH PENNS W C 

» HERCH-PENNS W C 
HERCH-PENNS W C 

! HERCH PENNS W C

HARRY WEBER 
J HC GILLEN 
PINE HILL H U A 
PINE HILL H U A 
LEROY KINGETT

PINE HILL H U A 
OvEROHOOK REG H 
JOHN GALBRAITH 
PINE VALLEY G C
j R FER&USON
PINE VALLEY G C 
TRAP ROCK CO 
TRAP ROCK I NO 
EASTERN RECORD 
RED COACH INC

NJ WATER CO 
NJ WATER CO 
NJ WATER CO 
TAVISTOCK CLUB 
THOMAS DECAU

NJ WATER CO 
NJ WATER CO 

5 NJ WATER CO 
) NJ WATER CO 

NJ WATER CO

RADIO CORP AHER 
R H DOBBS 
HAINES BLOCK CO 
CAMDEN LIME CO 
CAHDEN LI HE CO

NJ WATER CO 
' NJ WATER CO 
>  NJ WATER CO 

ATCO DRIVE-IN 
CENTRAL SUPPLY

GREEN ACRES HTL 
IVYSTONE W W 
IVYSTONC W W 
WILLIAM JULANO 
H W GSELL

AL GIORDANO 
JOSEPH LANNI 
ALBERT PAGIA 
BRIDGE VIEW FAR 
EUGENE BRITTIN

LOCAL 
WELL 

NUMBER

COUNTY

MORRIS 9 
HORRIS 6 
NATIONAL HWY 1 
DELAIR 3 
DELAIR 2

DELAIR 1 
PUCHACK 3 
PUCHACK 1 
PRR TEST 1 
PUCHACK 2

PUCHACK 4 
1 
PUCHACK 5

1

PETTY IS DBS 
PARK AVE 2 
PARK AVE 1 
PARK AVE 3 
PARK AVE 4

PARK AVE REP 6 
PARK AVE 5 
PETTY I WEST 1 
DEL A GARDEN 1 
DEL A GARDEN 2

DEL A GARDEN 1A 
PETTY ISLAND 2 
PETTY I EAST 3 
HARIDN 1 
AHDN HGTS 2

HARION 2 
FROSTHDFFER T2 
BROWNING 2A 
BROWNING 1 
FROSTHOFFER Tl

PMMUA 2 
PHHUA 3

PMMUA 1 

GOLF CLUB

GOLF CLUB 1-49
2 
3
EASTERN l
HIRST

RUNNEMEDE 19 
RUNNEHEDE 7 
SOHERDALE 14 
COUNTRY CLUB 1 
1

VOORHEES 21 
ASHLAND TER 32 
ASHLAND TER 9 
ASHLANO TER 9R 
ASHLAND 17

RCA

3 
1

ELM TREE 2 
ELH TREE 3 
ELH TREE 26

MOTEL 1 
WATER WKS 2-62 
WATER WKS 3-65

1 

1

DATE
DRILLED
(YEAR)

1932
1932
1967
1930
1930

1960
192*
1924
1951
1924

1924
1950
1924
1951
1961

__
1943
1947
1958
1933

1940
1948
1966
1945
195S

1968
1966
1966
1957
1923

1963
1963
1965
1960
1963

1955
1954
1957
1960
1949

1962
1971
1952
1955
1950

1949
1963
1968
1963
1964

1958
1926
1956
1968
1957

1959
1966
1926
1966
1958

1955
1949
1955
 
1955

1963
1963
1960
1955
1955

1968
1962
1965
1955
1947

1965
1951
1952
1966
1955

ALTI-
TUOE-

Of LSD
cm

10
e

40
e
10

10
10
10
30
14

10
73
19
40
25

11
12
19
19
20

15
20
S

50
39

SO
5
5

61
69

60
25
30
25
25

165
160
160
160
180

150
160
170
85
172

170
40
40
40
79

67
67
105
30
115

129
70
74
74

100

175
121
118
155
175

148
147
150
170
121

165
159
159
170
159

170
101
102
120
88

CASINO
DEPTH
(FT)

lie
96
195
66
111

103
127
106
102
126

136
125
136
127
51

«...
232
240
240
146

212
248
77
97
115

109
-_
44
243
157

223
204
110
107
118

56
40

296
31

337

600
310
300

330

310
196
195
250
302

301
265
389
217
127

422

355
364
379

220
140
 
._
260

1217
706
237
65
78

71
420
420
79
93

98
, 65

72
lit)
100

WCLL
DCPTH
(FT)

143
133
?31
126
141

136
175
140
122
169

164
136
166
137
61

143
257
270
275
161

260
288
64
123
145

139
129
55

278
176

256
224
140
137
138

60
50
355
86

347

687
330
355
267
360

370
222
215
260
312

338
318
441
246
147

462
459
407
*3?
421

234
161
160
265
280

1227
717
275
76

. 83

  1
460
460
63
103

113
75
82

130
105



TobU l..-R«cordi of i«l«ct«d w«IU in Comd«n County and vicinity..Continued

PE-11 
PE-I? 
PE-I3 
PE-14 
PE-15

PE-17
PE-1B 
PE-19 
PE-20

PE-2I 
PE-2? 
PF.-?3 
PE-?4 
PF.-25

PE-?6 
PE-P7 
PE-2« 
PE-P9 
PF.-30

PF.-3I 
PE-32 
PE-33 
PE-34 
PE-35

PE-36 
PE-37 
PE-38 
PE-39 
PE-40

PE-4] 
PF-4? 
PE-43 
PE-44 
PE-45

PH-1
PH-2 
PH-3 
PH-4 
PH-5

PH-6 
PH-7 
PV-1 
PV-2 
PV-3

PV-4 
RU-1 
RU-? 
PII-3 
PU-4

RU-5 
RU-IS 
SO-1 
TA-1 
VO-1

VO-2 
VO-3 
VO-4 
VO-5 
VO-6

VO-7

VO-fi
VO-9

VO-10
VO-11

VO-12 
VO-1 3 
VO-14 
MA-1

"MA-?

MA-3 
MA-4 
MA-5 
*A-f> 
MA-7

WA-8 
WA-9 
MA-10 
MA-11 
MA-12

LENGTH
OF MELL
OPEN TO
AQUIFER
(FEET)

DEPTH TO
CONSOLI­
DATED
ROC**
(FT)

CASING
DIAM­
ETER
(IN)

MATER
LEVEL
(FT)

DATE
MATES
LEVEL
MEASUHED

YIELD
(GPM)

DRAM
OOMN
(FT)

SPECIFIC
CAPACITY

PUMPING
PERIOD
(HOURS)

USE
OF
MATER

MAJOR
AUUIFER

CAMDEN COUNTY

35
35
25
30
30

35
48
32
20
43

48
11
 
10
10

__
25
30
35
35

50
40

   
26
30

30
 

9
35
20

35
20
30
30
20

10
10
36
55
10

61
20
55
 
 

60
26
10
10
10

42
53
52
23
20

60
__
50
40
42

14
21
 
 
20

10
11
42
11
5

10
40
40
5

10

_
10
10
20
5

__
 
 

135
  '

__
 
 
 

174

--
--
--
 
 

--
 
--
--
 

_ _
 

71
 
 

 
116
~
--
 

 
--
 
 
 

_
 
 
--
 

__
 
__
 
 

__
 
 
 
 

__
-.
 
 
"

__
_.
 
--
 

__
 
--

'

 

1259
 
  _
 
 

__
--
 
-_
 

__
 
 
__
 

26
26
12
26
26

18
26
26
3

26

26
6

26
4
A

8
12
12
12
10

12
12
10
18
12

12
10
--
12
10

12
6

12
12
6

3
4
4
8
4

8
--
6

10
6

8
8
4
6
3

12
6

10
8
8

12
12
12
8

12

6
6
4
4
4

6
6
H
6
4

4
10
6
4
~

4
6
3
4
6

12
14
80
11
13

20
14
20
5U
20

18
«
38
95
14

6
17
15
39
34

6
22

  -
64
50

S3
 
 
59
67

90
4tt
43
47
40

30
30
120
22

132

180
126
124
40
120

110
62
80
90
120

98
90
115
101
45

161
   
94
136
93

80
38
11
81
50

183
190
81
45
45

20
135
14Q
18
31

__
6

22
8

42

7-32
7-32
7-67

11-JO
10-30

10-30
5-24
10-24
12-51
4-24

5-24
11-50
B-24
4-51
3-61

12-50
10-43
11-47
8-58
7-3J

1-40
4-48
   

4-55
7-55

4-68
 
--
7-57
 

10-62
-63

5-65
12-59
9-63

9-55
8-54
8-57
3-60

11-49

10-62
5-71
2-52
10-55
B-50

9-49
8-63
12-68
8-63
3-64

4-58
9-26
5-56
7-68
9-57

6-59
  _
 
6-66
12-57

4-Sb
12-49
2-55
3-70
11-55

2-63
2-63
6-60
6-55
3-55

10-66
5-62
2-65
5-55
12-47

__
H-51
11-52
4-66
8-55

1900
1700
1000
1850
1330

16HO
1175
1400
 
1440

1680
75

1000
25

100

__
1000
1005
1034
600

720
1005
   
900
728

862
 
 
1020
130

1000
250
900
875
400

25
15

197
100
40

759
 
100
200
50

125
250
100
150
70

1900
527
709
2«5
300

1012
   
1000
709
1016

50
100
50
 
50

10
15

   
60
45

70
535
500
30
R

__
50
40
60
50

28
46
29
49
75

21
67
48
 
49

40
--
 
 

5

__
27
23
37
36

20
53

   
8

23

15
 
~
39
 

43
16
25
26
23

10
5

61
58
18

35
 
_ 
 
 

20
IB
20
9
5

61
25
76
25
45

30
   
57
22
38 .

__
 
 
 
10

258
 
   

8
5

10
155
108

7
 

__
 

6
1

12

67.9
37.0
34.5
37.8
17.7

80.0
»7.5
29.2
--
29.4

42.0
--
 
__

20.0

__
37.0
43.7
27.9
16.7

36.0
19.0
   

112.5
31.7

58.8
 
 
26.2
 

23.3
15.6
36.0
33.7
17.4

2.5
3.0
3.3
1.7
2.2

21.7
 
   
 
 

6.2
13.9
5.0
16.7
14.0

31.1
21.1
9.3
11.4
6.7

33.7
   
17.5
32.2
26.7

 
 
 
 
5.0

0.0
--
   
7.5
9.0

7.0
3.5
4.6
4.3
 

_-
 
6.7

60.0
4.2

8
8
8
8
8

__
 
 
 
6

 
 
2
6

 
8
8
8
12

24
8

   
 
8

8
 
 
8
 

8
 
8
8
8

3
4
4
10
8

8
 
10
8
8

8
2
1
 
 

8
 
8
4
6

8
   
 
8
8

4
10
 
 
4

 
   
5
1

1
48
8
4
 

6
4
2
6

P
P
P
P
P

P
P
P
N
P

P
H
P
H
N

U
P
P
P
P

P
P
U
P
P

P
U
U
P
U

P
U
P
P
U

H
H
P
P
H

P
T
H
P
H

H
N
H
I
H

P
P
P
I
I

P
P
P
P
P

H
H
N
U
N

U
U
P
N
H

H
P
P
H
H

I
H
H
I
H

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MR
K3 MR
KJ MR

K3 MR
K3 MR
K3 MR
K3 MR
KJ MR

KJ MR
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MM
K3 MR
KJ MR

KJ MR
K3 MR
K3 MR
K3 MR
KJ MR

KJ MR
KJ MR
K3 MR
K3 MR
K3 MR

AA CP
AA CP
K3 MM
AA CP
KJ MM

K3 MR
K3 MM
K3 MM
K3 MM
K3 MM

K3 MM
KJ MR
K3 MA
KJ MR
K3 MR

KJ MR
K3 MR
K3 MR
K3 MR
K3 MM

KJ MR
K3 MR
K3 MR
K3 MR
K3 MR

K3 MM
K3 MM
K3 MM
K3 MM
K3 MM

K3 MR
K3 MR
K3 MM
AA CP
AA CP

AA CP
K3 MM
KJ MM
AA CP
AA CP

AA CP
AA CP
AA CP
AA CP
AA CP

115



To' U l.--I«e»rd. of »«l«ct.d w.ll. in Camd*n C«vnty and y!e!«My.-Co«tU»«d

LOCAL 
WELL

MAP 
NUMBER

WA-13 
WA-14 
MI-1 
MI-2 
MI-3

Wl-4 
MI-5 
MI-6 
MI -7 
WI-8

MI-9 
MI-10 
WI-11 
MI-12 
WI-13

MI-14 
MI-15 
WI-16 
MI-17 
MI-18

WI-19 
MI-20 
WI-21 
WI-?2 
WI-23

Wl-24 
WI-25 
MI-26 
WI-?7 
WI-2B

WI-29 
WI-30 
Wl-31 
WI-32 
MI-33

WI-34 
Wl-35 
Wl-36 
WI-37 
WI-38

Mi-39 
WI-40 
WI-41 
MI-42 
Wl-43

WI-44 
Wl-45 
WI-46 
WI-47 
WI-48

MUNICIPALITY

WATERFORD TWP 
MATERFDRD TwP 
WlNSLOW TWP 
MINSLOM TMP 
WlNSLOW TMP

MINSLOM TMP 
MINSLOM TWP 
WlNSLOW TWP 
MINSLOW TMP 
WIN5LOW TMP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TMP 
WlNSLOW TWP 
WINSLOM TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP 
WlNSLOW TWP

CAMOEN

394243N0744918. 
394229NO 744941. 
394623NO 745544. 
394538N0745506. 
394522N0745625.

394522NO 745625. 
394522N0745625. 
39450 7NO 745438. 
394449N0745540. 
394443N0745434.

394443NO 745304. 
394433N0745445. 
394423NO 745540. 
394417N074553B. 
394400N0745959.

394332N0745740. 
394326N0745B56. 
394326N0745849. 
394322N0745125. 
394302N0745817.

394248N0745710. 
394248NO 745423. 
394246N0745708. 
394?46N0745708. 
394244N0745707.

394230N0745229. 
39422BN0745341. 
394221N0745412. 
394215N0745617. 
3942 15NO 7456 17.;

394215N0745617.. 
394215N0745617.4 
394210N0745654. 
394139N0745424. 
394 129NO 745055.

394121N0745247. 
394107N0745123. 
394105N0745134. 
394104N0745134. 
394100N0745157.

394100N0744912. 
394046N0745208. 
394038N0744958. 
394015N0745030. 
393957N0744940.

393946N0745102. 
393946N0744940. 
393945N0745102. 
39390 9N0745104. 
393845N0745009.

E A CAPOFERRl 
E A CAPOFERRl 
HERBERT WILSON 
ROY W KRESGE 
JOMNS-MANVILLE

JOHNS-HANVILLE 
JDHNS-HANVILLE 
PETER SEN 
FORHEGL1 CORP 
CAMOEN CO R H S

OOMENIC CASARIO 
AMERICAN TELEPH 
CERTAIN TEED ST 
CERTAIN TEED ST 
N TOMASELL*

WINSLOM M C 
JOSEPH WOLPA 
J LA GRATTO 
JAMES SARAPPA 
WlNSLOW W C

WlNSLOW M C 
NICK ETTORE 
WlNSLOW W C 

? WlNSLOW W C 
HINSLOW W C

WlNSLOW BO ED 
HOWARD BUSER 
A K BROWN JR 
US GEOL SURVEY 

J US GEOL SURVEY

) US GEOL SURVEY 
. US GEOL SURVEY 

WlNSLOW W C 
RUDOLPH KRUGER 
ANCORA FARM

WlNSLOW BO ED 
ANCORA STA HOSP 
ANCORA STA HOSP 
ANCOKA STA HOSP 
ANCORA STA HOSP

CARMEN GRASSE 
ANCORA STA HOSP 
WlNSLOW BO ED 
M&R REFRACTORY 
JOSEPH OEMEGLIO

SJ TRANSIT MIX 
JOSEPH PAGANO 
LORENZO ROMANO 
THOMAS FEBO 

1 A SCAROO JR

NUMBER

COUNTY

1 
2 
1

1

2
TEST HOLE 1

REGIONAL H s i

TELEGRAPH 1 
2
1 
1

PROD 2 

TEST 5

PROD 1

OBS 1 
DBS 2 
ORS 3

1

1
NEW BROOKLYN 1 
NEW BROOKLYN 2

NEW BROOKLYN 3 
NEW BROOKLYN 4 
TEST 1

POOR FARM

5 
4 
ASH 3 
2

1

 

GLOUCESTER COUNTY
CL-l 
OE-l 
DE-2 
OE-3 
OE-4

OE-5 
OE-6 
DE-7 
OE-8 
GL-1

MA-1
MA-2 
MA-3 
MA-4 
MA-5

MO-1 
MO- 2 
NP-1 
PI-1 
MA- 1

MA-2 
WA-3 
WA-4 
WA-5
WA-6

WA-7 
WA-8 
WA-9 
WA-10 
WA-11

CLAYTON BORO 
DEPTFORO TWP 
DEPTFORO TWP 
OEPTFORO TWP 
DEPTFORD TWP

OEPTFORO TWP 
OEPTFORO TWP 
OEPTFORO TWP 
OEPTFORO TWP 
GLASSBORO BORO

MANTUA TWP 
MANTUA TWP 
MANTUA TWP 
MANTUA TWP 
MANTUA TWP

MONROE TWP 
MONROE TWP 
NATIONAL PK BORO 
PITMAN BORO 
WASHINGTON TWP

WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP

WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP

393912N0750522.1 CLAYTON W D 
395003N0750722.1 WALTER POTTS 
394950N0750626.1 LEROY LLOYD 
394947N0750731.1 WM PINTOZZI 
394827N0750758.1 HAqlON THOMPSON

394821N0750S30.1 ROBERT A GREER 
394816N0750730.1 NEW SHARON F C 
394B05NO 750913.1 DEPTFORO T M A 
394628N0750813.2 WOODBURY W D 
394142N0750608.1 E FOULKES

394712N0751008.1 MANTUA WATER CO 
394636N0751 115.1 EOENWOOO W C 
394629NO 750 859.1 SEWELL W C 
394617*0750833.1 PRICKETTS NURS 
394430N0750911.1 PITMAN CNTY CLB

394059N0745913.1 THOMAS 8RYNELL 
394050N0745958.1 VIOLET PACKING 
395156N0751053.1 NATIONAL PK W D 
394427N0750 743.1 PITMAN W D 
394649NO 750624.1 RUSSEL GRASH1CK

394649N0750624.2 RUSSEL GRASMICK 
394641N0750449.1 WILLIAM MICHAEL 
394623N075032B.1 RUTH SAGERS 
394610N0750303.1 PRIMROSE MOTEL 
394533N0750323.1 WASHINGTON TMUA

394531N0750653.1 R KRAEMER 
394525NO 750640.1 C BRETT 
394522N0750617.1 CARLTON GANT 
394520N0750218.1 WASHINGTON TMUA 
394517N07S0300.2 BELLS LAKE W C

CwD 3

OTMA 2 
SEWELL 1A
1

MWC 2 
EWC 1 
SWC 2 
NURSERY 1 
COUNTRY CLUB 1

2
NPWO 2 
PWO P3

1 

WTMUA 2

1

WTMUA 1 
2

ALTI-
DATE TUOE- 

DRILLEO OF LSD 
CYEARI Cm

1966
1966
1966
1956
1963

1963
1963
1952
1957
1957

1951
1966
1969
1965
1964

1971

1951
1955
1970

1971
1952
1970
1970
1970

1968
1955
1967
1960
1961

1961
1961
1970
1953
1942

1952
1953
1953
1952
1952

1954
1952
1951
1965
1966

1965
1966
1953
1969
1968

92
89
163
160
160

16Q 
160 
143 
ISO 
175

ISO 
172 
160 
160 
165

120
159
160
125
145

115
135
115
115
115

120
130
140
112
112

111
112
115
134
105

130
105
108
109
114

91
135
93
110
105

100
100
95
98
102

CASINO
DEPTH 
CM)

10
30
53
61

410

410

90
86
102

53
120
113
113
82

64
112
68
113

72
84
25
77
77

118
87 
40

148S 
829

520
200
94
49

64
117

326
306

65
344
144
70
20

33
40
97
57
122

MCU. 
DEPTH
em

130
129
58
67

450

450
890
97
106
110

60
130
138
138
101

90
127
75

133
167

103
90
30
103
103

139
94

100
1495
839

53Q 
210 
114 
55 

325

70
138
167
356
331

71
372
151
104
200

53
180
103
67
122

1956
1949
1952
1968
1953

1955
1953
1958
1967
1966

1954
1957
1965
1969
1967

1968
1967
1956
1960
1954

1968
1952
1953
1955
1965

1968
1960
1953
1959
1968

133
60
55
45
102

44
82
40
20
138

65
88
60
80
85

140
155
30
99
100

1*5
80
B9
83
90

60
70
81

100
130

746
120
47
110
83

120
30

255
263
306

295
315
336
377
378

75
115
241
447
106

__
122
75
164
543

72
._
107
581
547

800
130
55
120
107

132
35

281
311
311

317
337
368
397
408

85
150
282
487
125

124
140
105
190
577

104
90
125
612
620

**?
1J6



Tobl* 1.--Record* of i«l«ct«d w«IU in Comdcn County end v)cinitv--Continw»d

MAP
NUM«ER

LENGTH 
OF MELL
OPEN TO
AQUIFER
(FEET)

DEPTH TO 
CONSOLI­
DATED
ROCK
(FT)

CASING
DIAM­
ETER
(IN)

MATER
LEVEL
(FT)

DATE
WATER
LEVEL
MCASURED

YIELD
(GPM)

DRAM
DOWN
(FT)

SPECIFIC
CAPACITY

PUMPING
PERIOD
(HQURS)

USE
OF
WATER

MAJOR
AQUIFER

CAMOEN COUNTY
MA-13
WA-14
MI-1
MI-?
WI-3

WI-4
Wl-5
Wl-6
WI-7
wi-e

MI-9
MI-10
WI-ll
WI-13
WI-13

Wl-14
MI-15
WI-16
MI-17
Wl-lft

WI-19
WI-30
WI-31
MI-28
Wl-33

MI-34
MI-25
WI-2IS
Wl-87
WI-?8

Wl-?9
Wl-30
WI-31
MI-33
WI-33

MI-34
HI-35
*I-36
WI-37
WI-38

MI-39
Wl-40
WI-41
WI-42
MI-43

WI-44
WI-45
WI-46
MI-47
WI-48

130
99
5
6

40

40

7
20
8

7

__
__
2\

36
15
7

20
 

31
6
5

26
36

30
7

60
10
10

10
10
20
6

 

10
21
26
30
25

6
as
7

3*
ISO

20
140

6
10
92

__
__
..
__
~

__
._
__
..
~

__
__
__
__
 

__
__
__
 
 

__
__
__
__
 

__
__
 

8010
 

__
 
._
__
 

__
__
-.
 
 

__
--
 
_-
~

__
 
 
 
~

6
6
3
3

10

8
..
3
6
6

3
6

__
&

12

84
8
3
4
 

84
8
8
8
8

8
3
6
A
6

5
5
6
3
 

3
8
e
8
8

3
B
3
B
6

4
6
4
3
6

b
4

 

85
136

136
..
86
18
48

30
59
35
39
38

4
39
30
35
 

5
18
3
3
3

14
15
37
130
131

56
4
1

..
 

33
16
88
41
46

15
7?
18
22
ie

16
13
10
15
13

4-66
4-66
.-
i-56

10-63

8-63
_.
3-53
3-57
9-57

8-51
1-66
7-69
7-65
1-64

1-71
_-

8-51
4-55
 

18-70
3-53

13-70
18-70
13-70

5-68
8-55
4-67
8-60
4-61

5-61
4-61

18-70
_-
 

7-58
10-54
7-53
1-63
9-53

8-54
10-54
6-51

11-65
5-66

9-65
5-66
9-53
11-69
5-68

60
60

--
7

300

300
 
15

100
340

10
150
510
524
596

1000
 
10
50
 

1000
20
 
 
 

335
50

300
30
14

6
3

--
--
 

7
503
708
 
360

6
IBS
30

377
60

73
60
30
40
75

1
1

--
10

134

98
 

3
 
13

__
..
__
__
43

39
 
 
 
 

3B
10
 
--
 

9
1

53
4
6

49
 
 
 
--

2
60
78
 
306

6
98
 
38

1

31
1

13
10
2

60.0
60.0
 
0.7
3.4

3.0
 
7.5
 
30.0

__
..
_.
__
14.3

35.6
 
--
 
~

35.7
3.0
 
--
--

35.0
50.0
5.7
7.5
3.3

0.1
--
--
 
 

3.5
8.4
9.1
 
1.7

1.0
1.9
-.
9.9

60.0

3.4
60.0
3.5
4.0
37.5

3
3
 
C

34

48
~
5
4
8

5
4

.-

..
8

48
 
8
4
 

48
2
 
 
~

8
4
2
8

58

8
57
~
 
 

..
5
8
 
24

1
4
 

1
3

5
3
1
1
1

I
I
H
H
N

N
U
H
N
T

H
C
N
N
I

P
I
H
H
U

P
H
U
U
U

H
H
I
U
U

U
U
U
H
T

H
T
T
T
T

H
T
P
N
I

N
I
H
H
I

AA CP
AA CP
AA CP
AA CP
K3 HW

K3 HW
~

AA CP
AA CP
AA CP

AA CP
AA CP
AA CP
AA CP
AA CP

AA CP
AA CP
AA CP
AA CP
 

AA CP
AA CP
AA CP
AA CP
AA CP

AA CP
AA CP
AA CP
K3 MR
K3 MR

K3 MW
TM KW
AA CP
AA CP
TS MV

AA CP
AA CP
AA CP
TS MV
TS MV

AA CP
TS MV
AA CP
AA CP
AA CP

AA CP
AA CP
AA CP
AA CP
AA CP

GLOUCESTER COUNTY

CL-1
OE-1
DE-?
OE-3
DE-4

DE-5
DE-*
OE-7
DE-8
GL-1

MA-1
MA-2
MA-3
MA-4
MA-5

MO-1

MO- 2
NP-1
PI-1
MA-1

MA-8
WA-3
WA-4
WA-5
WA-*

WA-7

WA-ft
WA-9
MA-10
WA-1I

30
80
10
10
34

12
5

36
42
5

31
38
38
30
30

10
35
41
40
19

__
IB
30
80
30

32
 
18
31
50

._
 
 
 
 

__
_-
 
--
 

700
 
  -
 
 

 
--

886
--
 

__
--
--
 
 

__
 
-_
 
 

e
4
3
4
4

4
4
18
12
4

8
12
10
6

10

4
e
8

10
4

__

4
3
4
8

4
3
4
e
8

151
50
4

80
33

30
10
70
60
60

90
93
103
130
133

10
87
52
133
44

__

20
33
30

119

7
 
16

131
174

11-56
4-49
10-52
8-68
4-53

10-55
13-53
1-58

11-67
5-6t>

13-53
8-57
4-65
3-69
3-67

4-68
11-69
4-56
13-60
2-54

__
5-53
9-53
7-55
7-65

2-68
..

5-53
9-59
3-68

708
50
35
30
35

30
85

1018
1150

5

337
533
585
150
411

60
300
636
1000

90

__
100
50
150
503

50
._
90

636
735

90
10
 
30
 

10
__
59
35
5

40
13
13
13
34

5
30
31
37
 

__
--
__
__
33

10
..
__
38
33

7.9
5.0
 
1.0
 

3.0
__
17.3
46.0
l.P

7.3
41.0
40.4
13.5
13.1

13.0
15.0
30.5
37.0
 

__
-.
__
 
15.2

5.0

__
33.4
32.3

8
4
6
1
8

4
2
8
8
 

4
8
4
3
8

1
3
8
8
 

__
8
2
3
8

1
 
4
8
8

P
H
H
H
H

H
N
P
P
U

P
P
P
H
I

H
N
P
P
H

H
H
H
H
P

H
H
H
P
P

K3 MR
K3 MV
K3 MW
K3 MW
K3 MW

K3 ET
K3 MW
K3 MR
K3 MR
K3 MW

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

AA CP
AA CP
K3 MR
K3 MR
K3 MW

K3 MW
K3 MW
TL  
K3 MW
K3 MR

K3 MW
TF CS
K3 MW
K3 MR
K3 MR
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TabU (.- Records of s«l«ct«d w«ll« in Camdon County and vicinity-.Continued

MAP 
NUMBER

WA-12 
MA-13
WA-14 
WA-15 
MA-16

WA-17
WE-1
ME-2
MO-1
WD-3

MO-3 
WD-4 
MO-5 
MO-6 
MD-7

WO-8 
WD-9 
KO-10 
MO-11 
MD-12

WS-1 
MS-2 
WB-1

PH-1 
PH-3 
PH-3 
PH-4 
PH-5

PH-6 
PM-7 
PH-fl 
PH-9 

PH-10

PH-11 
PH-1 3

PH-1 3 
PH-1* 

PH-1 5

PM-16

MUNICIPALITY

WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP 
WASHINGTON TWP

UAT-UONG

394453N0750343.1 
394443N0750S04.1 
394433N07502S0.1 
394433N0750157.1 
394430NO750630.1

OWNER

WASHINGTON TMP 394309N0750155. 1 
MENONAH BORO 394751N0750912.1 
WENONAM BORO 394743N0750902.1 
WEST OEPTFORO TWP 395236N07S0831.1 
WEST DEPTFORD TMP 395232N0750942.1

MEST DEPTFORO TWP 395333N0750918.1 
WEST DEPTFORD TWP 395221N0750856.1 
WEST DEPTFORD TWP 395316N0750915.1 
WEST DEPTFORO TWP 395313N0750936.1 
WEST OEPTFORD TWP 39S307N07S09J0.1

WEST DEPTFORD TMP 395159N0750907.1 
WEST OEPTFORO TMP 3951S8N07S09SO.1 
WEST DEPTFORD TWP 395153N07509<»6.1 
WEST OEPTFORD TWP 394919N0751356.2 
MEST DEPTFORD TWP 394917N0751307.1

WESTVILLE BORO 
WESTVILLE BORO 
WOODBURY CITY

395331N0750737.1 
395321N0750737.2 
394950N07S0909.1

PHILADELPHIA CITY 39553«N0750843.1 
PHILADELPHIA CITY 395536N0750905.1 
PHILADELPHIA CITY 395534N0751106.1 
PHILADELPHIA CITY 395534N0750833.1 
PHILADELPHIA CITY 395511N0750833.1

PHILADELPHIA CITY 395448N0750856.1 
PHILADELPHIA CITY 395428N0750804.1 
PHILADELPHIA CITY 395413N0751211. 1 
PHILADELPHIA CITY 395342N0751031.1 
PHILADELPHIA CITY 395329N0751013.1

PHILADELPHIA CITY 
PHILADELPHIA CITY 
PHILADELPHIA CITY 
PHILADELPHIA CITY 
PHILADELPHIA CITY

395328N0751034.1 
39532BN0751038.1 
39S318N0750938.1 
395316N0751049.1 
395316N0751031.1

LOCAL
WELL

NUMBER

GLOUCESTER COUNTY

GINO'S REST 1 
WALTER F EMOND 1 
FRIES MILLS W C FMWC 1 
C W GREENE 
HARRY J OE SOI 1

JOSEPH BRYAN
WENONAM MATER o wwo 2
WENONAH MATER D MWO 1
TEXAS OIL CO EAGLE PT DBS 4
TEXAS OIL CO EAGLE PT OBS 3

TEXAS OIL CO 
TEXAS OIL CO 
TEXAS OIL CO 
TEXAS OIL CO 
TEXAS OIL CO

TEXAS OIL CO 
TEXAS OIL CO 
TEXAS OIL CO 
SHELL CHEM CO 
SHELL CHEM CO

MESTVILLE W D 
WESTVILLE W D 
WOOOBURY W D

EAGLE POINT 3 
EAGLE POINT 5 
EAGLE POINT 1 
EAGLE POINT 4 
EAGLE POINT 2

EAGLE PT OBS 1 
EAGLE PT OBS 2 
EAGLE POINT 6 
SHELL 3 
SHELL 1

WWD 4
WMD 3 
RAILROAD 5

PHILADELPHIA COUNTY

CROWN PAPER BRD 1 
S P ORESS BEEF S PHlLA BEEF 4 
GILBERT AODEO PRES THEATER 
CONTINENTL DIST CONT OlST R-7 
MILSON-HARTIN WILSON 1

TWIN PACKING CO 1
PUBLICKER IND P INDUSTRIES!?
GULF OIL CORP WEST WELL
U S NAVAL BASE OBS WELL PH-12
U S NAVAL BASE 3

PHILADELPHIA CITY 395315N0751007.1

S NAVAL BASE 
S NAVAL BASE 
S NAVAL BASE 
S NAVAL BASE 
S NAVAL BASE

S NAVAL BASE

3
9
OBS WELL PH-30
8

11

DATE
DRILLED
(YEAR)

1970
1968
1964
1954
1968

1954
1951
1944
1948
1948

1947
19*8
1947
1948
1948

1948
1948
1949
1962
1962

1957
1945
1960

1925
 
1936
1948
1953

 
1937
1946
1944
1940

1941
1941
1943
1946
1944

1952

ALTI-
Tuoe-

OF LSD
(FT)

ISO
ISO
152
ISO
90

155
30
80
10
21

20
10
32
14
17

32
10
15
30
12

16
16
35

13
15
30
10
13

10
8

17
10
10

11
12
12
13
12

11

CASING
DEPTH
(FT)

278
220
584
S7
141

42
270
280
214
255

258
237
248
259
263

388
285
279
358
328

286
US
405

 
65
118
150

140
159
72
94

207

237
238
189
238
200

214

WELL
DEPTH
(FT)

310
244
652
67
165

47
310
320
224
276

288
277
288
289
289

398
295
318
384
360

313
140
457

108
60
86
128
175

180
189
182
104
233

267
368
328
243
230

245

EXPLANATION 

AQUIFER ?.
WG WISSAHICKON FORMATION

K3RA RARITAN FORMATION
K3MR MAGOTHY-RARITAN FORMATIONS 3.
K3MV MERCHANTVILLE FORMATION
K3ET ENGLISHTOWN FORMATION
K3MW MOUNT LAUREL SAND-WENONAH FORMATION
K3NA NAVESINK FORMATION
TLHT HORNERSTOWN SAND
TLVH VINCENTOWN FORMATION-HORNERSTOWN SAND
TSMV MANASOUAN-VINCENTOMN FORMATION
TEMA MANASOUAN FORMATION
TMKW KIRKWOOD FORMATION
TFCS COMANSEY SAND
AACP PLEISTOCENE-COHANSEY SAND
TL TERTIARY-PALEOCENE
ORCM CAPE MAY FORMATION

WATER LEVEL BELOW LAND SURFACE 
F FLOWS

MATER USE

A AIR CONDITION 
C COMMERCIAL 
H DOMESTIC 
I IRRIGATION 
N INDUSTRIAL 
P PUBLIC SUPPLY 
T INSTITUTIONAL 
U UNUSED 
Z OTHER
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Tobl. l.-.«.cordi of t.l.et.d w.ll. In Co.*.,, County ond *lclnlly..Conlln«.d

HAP
NUMRER

LENGTH 
OF MELL
OPEN TO
AQUIFER
 FEET)

DEPTH TO 
CONSOLI­
DATED
ROCK
<FT)

CASING
DIAM­
ETER
(IN)

MATER
LEVEL
<FT)

DATE
MATER
LEVEL
MEASURED

YIELD
(GPH)

DRAM
DOMN
«FT)

SPECIFIC
CAPACITY

PUMP I NO
PERIOD
(HOURS)

USE
OF

MATER

MAJOR
AQUIFER

GLOUCESTER COUNTY

MA-12
MA-13
MA- 14
MA- 15
MA-16

MA- 17
ME-1
ME-?
MD-1

MO- 3

MO-3
MD-4
MD-5
MO-6

MO- 7

MD-8
MO-9

MD-10
MD-11
MD-1 2

MS-1
MS-?
MR-1

32
2*
68
10
24

5
46
40
10
20

30
40
40
31
31

10
10
39
?5
30

27
28
52

  _
__
_ 

 

  ..

700

298

288
287

__
 
 

.. _
__
 _
 _
 

325

 

6
4
8
4
4

3
12
12
3
6

12
12
12
16
16

4
3

16
12
12

10
10
12

100
74

188
32
16

15
67
90
31
42

39
46
39
38
38

....
18
35
35
30

51
24
62

2-70
2-6H
9-64
10-54
12-6H

5-54
2-51
5-44
7-48

11-52

12-47
10-48
11-47
3-48
1-4B

10-47
7-48
1-49

12-61
10-61

  ..
6-45
4-60

....
60

858
15
60

9
1200
500
 
~

1012
1029
1110
1100
1100

_..
250
1200
1000
1000

1205
500
1016

PHILADELPHIA

PH-1
PH-?
PH-3
PH-4
PH-5

PH-6
PM-7
PH-8
PH-9
PH-10

PH-11
PH-1 2
PH-1 3
PH-1*
PH-1 5

PH-1 6

_ 
__
21
17
25

15
30
10
10
35

30
 
-_

5
30

31

_ 
 
__
 
 

172
__
 
-_
 

__
 
__
 
 

 

8
__
8

10
10

....
18
6
8

12

12
12
12
8
8

12

18
 
39
41
 

72
48
14
27
IB

25
30
32
23
51

47

  _
_-
6-36
10-40
 

12-43
--
3-46
11-44
7-40

__
__
__

5-46
12-44

 

100

90

250

726
1030
420
 
730

800
860
710

740

640

__
IS
50
6
12

7
40
30

.  
 

43
44
34
52
59

.. ..
__
76
105
36

95
28
24

COUNTY

_ 
__
30
  .
 

_..
 
-_
--
75

_ 
__
__
 
 

 

__
4.0
17.2
2.5
5.0

1.3
30.0
16.7
 
 

23.5
23.4
32.6
21.2
18.6

....
--
15. 8
9.5

27.8

12.7
17.9
42.3

__
 
3.0
--
 

__
--

 
9.7

__
 
 
 
 

 

__
1
 
 
2

4
8

24
 
 

24
8
8

90
24

 _
 
48
8
8

8
2

10

....
 

 
 

 
 
 
 

__
 
 

 

 

C
H
P
H
H

H
P
P
U
U

N
N
N
N
N

U
U
N
N
N

P
P
P

N
I
A
N
2

N
I
N
U
N

N
N
N
U
N

N

K3 MM
K3 MM
K3 MR
AA CP
K3 MM

AA CP
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MR
K3 MR
K3 MR

K3 MR
K J MR
Kj MR
K3 MR
K3 MR

K3 MR
K3 MR
K3 MR

K3 MR
K3 MR
QG CM
K3 RA
K3 MR

K3 RA
K3 RA
K3 RA
K3 MR
K3 RA

K3 RA
K3 RA
K3 RA
K3 MR
K3 RA

K3 RA

(Page 124 follows)



Table 3.--Source and significance of dissolved mineral constituents and physical properties

of ground water in Camden County

(Gallaher and Price, 1966)

[Mg/1, milligrams per liter]

Constituent or 
physical property Source or cause Significance

Silica (Si02)

Iron (Fe)

Manganese (Mn)

Calcium (Ca) and 
magnesium (Mg)

Sodium (Na) and 
potassium (K)

Bicarbonate (HC03) 
and carbonate (CO.)

Sulfate (S04)

Chloride (Cl)

Dissolved from almost all rocks 
and soils, usually in small amounts 
from 1-30 mg/1. High concentrations- 
as much as 100 mg/l--generally occur 
in highly alkaline waters.

Dissolved from almost all rocks and 
soils. May also be derived from 
iron pipes, pumps, and other equip­ 
ment. More than 1 or 2 mg/1 of 
soluble iron in surface water 
usually indicates acid wastes from 
mine drainage or other sources.

Dissolved from some rocks and soils. 
Not as common as iron. Large quanti­ 
ties often associated with high iron 
content and with acid waters.

Dissolved from almost all soils and 
rocks, especially limestone, 
dolomite, and gypsum. Calcium and 
magnesium are found in large 
quantities in some brines. Large 
quantities of magnesium are present 
in sea water.

Dissolved from almost all rocks and 
soils. Found also in ancient brines, 
sea water, some industrial brines, 
and sewage.

Action of carbon dioxide in water 
on carbonate rocks such as lime­ 
stone and dolomite.

Dissolved from rocks and soils 
containing gypsum, iron sulfides, 
and other sulfur compounds. Usually 
present in mine waters and in some 
industrial wastes.

Dissolved from rocks and soils. 
Present in sewage. Found in large 
amounts in ancient brines, sea water, 
and industrial brines.

Forms hard scale in pipes and boilers. Carried 
over in steam of high-pressure boilers to form 
deposits on blades of steam turbines. Inhibits 
deterioration of zeolite-type water softeners.

On exposure to air, iron in ground water oxidizes 
to reddish-brown sediment. Content of more than 
about 0.3 mg/1 stains laundry and utensils 
reddish brown. Objectionable for food processing, 
beverages, dyeing, bleaching, ice manufacture, 
brewing, and other processes. The U. S. Public 
Health Service (1962) recommends, in its water- 
quality standards, that iron and manganese 
together should not exceed 0.3 mg/1; larger 
quantities cause unpleasant taste and favor 
growth of iron bacteria.

Same objectionable features as iron. Causes 
dark-brown or black stain. Federal standards 
recommend that iron and manganese together 
should not exceed 0.3 mg/1.

Cause most of the hardness and scale-forming 
properties of water; soap consuming (see 
hardness). Water with low calcium and 
magnesium contents desired for electroplating, 
tanning, dyeing, and textile manufacturing.

Large amounts, in combination with chloride, give 
a salty taste. Moderate quantities have little 
effect on the usefulness of water for most 
purposes. Sodium salts may cause foaming in 
steam boilers, and a high sodium ratio may limit 
the use of water for irrigation.

Bicarbonate and carbonate produce alkalinity. 
Bicarbonates of calcium and magnesium decompose 
in steam boilers and hot-water facilities to 
form scale and release corrosive carbon dioxide gas. 
In combination with calcium and magnesium cause 
carbonate hardness.

Sulfate in water containing calcium forms hard scale 
in steam boilers. In large amounts, sulfate in 
combination with other ions gives bitter taste to 
water. Some calcium sulfate is considered beneficial 
in the brewing process. Federal standards recommend 
that the sulfate content should not exceed 250 mg/1.

In large amounts in combination with sodium gives 
salty taste to drinking water. In large quantities 
increases the corrosiveness of water. Federal 
standards recommend that chloride content should not 
exceed 250 mg/1.
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TobU 3.--Source and significance of dissolved mineral constituents and physical properties

of ground water in Camden County Continued
(Gallaher and Price, 1966) 

[Mg/l, milligrams per liter]

Constituent or 
physical property Source or cause Significance

pluoride (F) Dissolved in small to minute quanti­ 
ties from most rocks and soils.

Nitrate (N03 > Decaying organic matter, sewage, 
and soil nitrates.

Dissolved solids

Hardness as CaCO,

Specific conductance 
(micromhos at 25°C)

Hydrogen-ion 
concentration (pH)

Chiefly mineral constituents 
dissolved from rocks and soils. 
Includes any organic matter and 
some water of crystallization.

Nearly all of the hardness in 
most waters is due to calcium 
and magnesium. All metallic 
cations other than the alkali 
metals also cause hardness.

Mineral content of the water.

Acids, acid-generating salts, 
and free carbon dioxide lower 
the pH. Carbonates, bicarbonates 
hydroxides, silicates, and 
borates raise the pH.

Temperature

Fluorlde in drinking water reduces the incidence 
of tooth decay when the water is consumed during 
the period of calcification. However, it may 
cause mottling of the teeth depending on the 
concentration of fluoride, age of the child, 
amount of drinking water consumed, and susceptibi­ 
lity of the individual.

Concentrations much greater than the local 
average may suggest pollution. There is evidence 
that more than about 45 mg/1 of nitrate may cause 
a type of methemoglobinemia in infants, sometimes 
fatal. Nitrate has shown to be helpful in reduc­ 
ing intercrystalline cracking of boiler steel. 
It encourages growth of algae and other 
organisms which produce undesirable tastes and 
odors.

Federal standards recommend that dissolved solids 
should not exceed 500 mg/1. Water becomes 
unsuitable for many purposes when it contains 
more than 1,000 mg/1 of dissolved solids.

Consumes soap before a lather will form. 
Deposits soap curd on bathtubs. Hard water 
forms scale in boilers, water heaters, and pipes. 
Hardness equivalent to the bicarbonate and 
carbonate is called carbonate hardness. Any 
hardness in excess of this is called noncarbonate 
hardness. Waters of hardness up to 60 mg/1 are 
considered soft; 61-120 mg/1, moderately hard; 121- 
200 mg/1, hard; more than 200 mg/1,very hard.

Specific conductance is a measure of the capacity 
of water to conduct an electric current; varies 
with concentration and degree of ionization of 
the constituents. Varies with temperature, 
reported at 25°C.

pH of 7.0 indicates neutrality of a solution. 
Values higher than 7.0 denote increasing 
alkalinity; values lower than 7.0 indicate 
increasing acidity. The pH is a measure of 
hydrogen-ion activity. The corrosive properties 
of water generally increase with decreasing pH; 
however, excessively alkaline water may also 
attack metals.

Affects the usefulness of water for many purposes. 
For most uses, a water of uniformly low temperature 
is desired. Shallow wells show some seasonal 
fluctuations in water temperature. Ground water 
from moderate depths usually is nearly constant 
in temperature, which is near the mean annual 
air temperature of the area. In very deep wells 
the water temperature generally increases on the 
average about 1°C with each 100-ft increment of 
depth. Seasonal fluctuations in temperatures of 
surface water are comparatively large--depending 
on the depth of water but do not reach the extremes 
of air temperature.
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911

*l 

II

9'C

z'e 
z-e

0'*

i'* 
z*z
*'Z

e'e

s** 

z'e

9*C

rz 
reO'l 
8*8
1*1

8*8 
1'9 
8'9 
8'*

S'S
0'*
I'Z
8'I
Z'8

1'*
rz8*8
O'l

(1/OM)
(JO

HOIS
-SVI

6Z

sz

S'S

0'9 
9'S

C'9

*'& 
6'9 
6'S

II

*e 

z*

6Z

cz
IS 
ZI 
81 
CI 

8'C

81 
91 
61 9*1

Z'9
o'e
8*1
9**
0'6

O'C
W'l
S'Z
s'e
 
IV9N)
(VN)

M/UOOS

sc 

cz

I'S

I'S 
I'S

8** 
*'C

01

01 

ZI

*!

9' 
ZI

8*e
0'9

9'S

O'C 
0'9

O'C
8'C
C'E
9'I
9'S

6'*
8'C
1*1
9'1
 

(1/9*)
(OH)
MOIS
-3N

ZS 

ZC

91 

91

91

91 9*6 
II

ZI

8Z 

9Z

8C

oc
22 
91 
6C 
CZ

SI 
SI 
CI 
IZ

11
91 I'B

S'C
»z
u
*I
1C
1C

 

(1/9M)
(¥3)
*ni3
-TV3

0001 

001

Oil

OS 
OSI 
OZI

06

001 
08 
0*1

OZI

09Z 

0093

OOZ9

OS 
009C 
OS 
09 
0

0 
OS 
0 
0

0
0
0
08
0

0
0
0
0

"

(1/0(1)
(NM)

3S3NVO
-NVM

0*1 

063

0031

00*1 
03 
OOEI

0091

OOCI 
0013 
OOSI

OC6

09C 

008*

OH*

0019

OZI 
OOOSI

oosc
OS

081 
08C 
08* 
019

OOOE
OOOE
0061
OIZ
09*

OOZE
OOIE
06C
OSC

  

(i/9ni
(3J)
NOal
IViOl

0** 

9*1

II
ZI
II

01

II
SI
*l 

*l

ZI

CI

01

S'* 
C*6

8*6

*'8 

1*6

8*6
01
CI
01

1'6

CI
01

1*8
0*8
 

(1/9M
(^OIS)
V3I1IS

S9-60-ZI 
69-1 I-CO 
Z9-ZO-01 
C9-C1-80 
*9-9l-*0

99-»Z-80 
69-Il-CO 
S9-1I-II 
S9-10-ZI

69-Il-CO 
69-80-01 
19-IC-«0

Z9-ZO-01

E9-CI-80 
*9-»I-*0

S9-8I-U

99-»Z-80 
69-ZI-ZO

C9-2I-*0 
C9- I-80

S9-1I-II 
S9-6V-3 I

69-lI-CO 
S9-1I-II

S9-6I-II 
S9-6Z-II 
S9-80-ZI 
69-II-CO 
*9-lO-SQ

S9-1I-U 
99-*2-80 
69-ZI-ZO 
69-OI-CO 
6V-WO-OI

S9-1I-II 
S9-80-ZI

S9-1I-U

69-OI-CO 
69-OI-CO 
*9-VI-*0 
S9-1I-U 
S9-10-ZI

69-ZI-ZO 
69-OI-CO 
19-IC-80 
Z9-*Z-*0 
Z9-ZO-OI

C9-ZI-*0 
C9-CI-80 
S9-11-II

99-*Z-«0

99-IC-80 
99-IC-90 
99-61-90 
99-61-80 
01-91-10

01-C1-IO

19-11-90 
99-61-90 
99-61-90

99-11-90
99-01-90
99-11-90
99-91-90
99-ZI-90

99-01-90
99-01-90
99-11-90
99-11-90
69-9 U- 1 1

31dMVS
JO

31VO

dMC»

aMCM

dMCX 

dMCM
a«fc>»

dnCM
a«ex
a"tx
dMCM
dMCM

dMCM
dMCH
dMC)t
a*CM
AXMl

d3jino<
aoi VM

II AilO Q 
II A1I3 U M A1IQ N30nV3 
N9 A1IJ 0 M AilQ N3CnV3 
N9 A1I3 Q M Ail3 N3Q«»J 
N9 A1U 0 fl AiI3 N3QHV3

N9 All^ a ft Alia N3QHV3
N9 A1J3 Q M Ai.13 N3Qh»3
* AiI3 a M A1I3 N3UHV3
* A1I3 U « A.113 N3QH«3
* A1I3 0 * A113 N3UHV3

* AiI3 Q fl A1I3 N30w»0
* A1I3 0 ft A1I3 N3Q«»3 

11 A1I3 a M A1I3 N3QMVJ 
11 A1I3 U U A1I3 N30MV3 
II A1I3 Q A A113 N30nv3

II Ail^ 0 M A1I3 N3Un«3
II A1I3 U « A1I3 NJQn»3
II A1I3 Q ft A1I3 N30nV3
II A1I3 0 ft A1I3 NJQMV3
II A1I3 a U AlI3 N3Qn»3

II A1I3 0 fl A1I3 N3Qw»3
II A113 a fl A1I3 M3QMO
II A113 0 M A1I3 N3(Jw»3
CI A1I3 Q H A1I3 N3QTO
El A1I3 (J M A1I3 N30M*9

CI A1I3 a A A1I3 N30MV3
CI AiI3 a ft A1I3 N30«»3
CI A1I3 Q ft A1I3 N3UW»3
CI A1I3 Q M A1I3 N30n»3
VC A113 Q fl A1I3 N30MV3

»E A1I3 a A A1I3 N3QH»3
VE A1I3 0 A A1I3 N30«»3
VC AAI3 0 A A1I3 N30x»3
VC A1I3 a A A1I3 N3Qnv3
NS A1I3 Q A A1I3 N30MVJ

NS All 3 a A A1I3 N30HV3
NS A1I3 0 A A1I3 N30HV3
NS A1I3 0 A A1I3 N30nv3
NS A1I3 0 » A1I3 N3QHV3
NS A1I3 0 A A1I3 N3Qnv3

VI A1I3 Q A A1I3 N30nV3
VI A1I3 Q A A1I3 N30nv3
VI A1I3 0 A A1I3 N3UMV3
VI A1I3 0 A A1I3 N3QKVJ
VI AJ.13 a ft A1I3 N3Unv3

VI AiI3 Q A A1I3 N3QHV3
VI AiI3 0 A A1I3 N3QMV3
01 A1I3 Q A A1I3 N3QMV3
01 A1I3 0 A A1I3 N3QHV3
01 AiI3 0 A A1I3 N3QMV3

01 A113 U A A1I3 N30MV3
01 A1I3 0 A A1I3 N3Q«»3

All 3 0 A A1I3 N30M*J
Ail 3 Q A A1I3 N3Qn*3
AiI3 0 ft A1I3 N3QMV3

A1I3 0 A A1I3 N30«»3 
All 3 Q ft A1I3 N30MV3 
Ail3 0 A AiI3 N30MV3 
A113 a A A1I3 N30w»J 

	0 A A1I3 N30MVO

IS Aia N3UMV3 03 UJ1VA fN
6* Aia N3<J^»3 03 tlJlVA f N

C 0 Abb Q A b NAVlMOuaU
Z QAUU Q A b NAV~l>OOaU

I 9NlNd03 SN3nO

Ul QAb 0 d31VA
6 QAb U d31Vf* NIld3b

* QAbb 0 A b
C QAbti (1Mb
I QA8b O A b AAVhll3b

I 3AIN 03 A 13anvl IM
9 OAiM QK I NA<US3bOU*

I 3NA»1 03 AN 3NAV1
I 113bdMV3 dOOS 113bdM*3

C 3AM 3 A

S OASw 0 A 3UVH& jldVH
* flAS* 0 A 30VHi 3~ldVH
I vn*<3 v n w *»VMS3A3
£ vn»«3 v n M ».VMS3A3

NOINOMMVH do*-* 3 3HNV11V

1V301

9S-V3 
9S-V3 
CS-V3 
CS-V3 
CS-V3

CS-V3 
CS-V3 
Z*-V3 
Z*-V3 
Z*-V3

Z*-V3 
Z*-V3 
I*-V3 
l*-V3 
I*-V3

l*-V3 
I*-V3 
I*-V3 
l*-V3 
I*-V3

l*-V3 
l*-V3 
l*-V3 
8C-V3 
8C-V3

8C-V3 
8C-V3 
8C-V3 
8C-V3 
SC-V3

SC-V3 
SC-V3 
SC-V3 
SC-V3 
6Z-V3

6Z-V3 
6Z-V3 
6Z-V3 
6Z-V3 
6Z-V3

9Z-V3 
9Z-V3 
9Z-V3 
9Z-V3 
9Z-V3

9Z-V3 
9Z-V3 
CZ-V3 
CZ-V3 
CZ-V3

CZ-V3 
CZ-V3 
OZ-V3 
OZ-V3 
OZ-V3

OZ-V3 
OZ-V3 
OZ-V3 
OZ-V3 
OZ-V3

1-V3
*-V3 
Z-dB 
I-dU 
9-88

Z-88 
1-88
*-19 
Z-18
i-na

1-iH 
9-OM
*-OM 
Z-OH
*-3M

Z-SM 
l-SM
*-A3

dVH

-Od

«oj| «*|duiot J*IOM |o ijtX|ouo



fob"' 4.--Chemical anolyiii of water iampl«i from w*lli tapping th* varievi aqvifon *f th* Camdvn County ar*o--Contl«v*a<

lUHBE"

^4
HS-1
MS-2

ME-*
MO-2
MO-*

MT-I

BL-l 
BL-2
8L-4
BB-1
BB-2

8B-*
8R-1
BR-2
CA-4
CA-7

CA-20
CA-20
CA-20
CA-20 
CA-20

CA-20 
CA-20 
CA-20 
CA-23 
CA-23

CA-23
CA-23 
CA-23
CA-26 
CA-26

CA-26
CA-26 
CA-26
CA-26
CA-26

CA-29
CA-29
CA-29
CA-29
CA-29

CA-29
CA-35
CA-35
CA-35
CA-35

CA-35
CA-38
CA-38
CA-38
CA-38

CA-38
CA-38
CA-41
CA-41
CA-41

CA-41
CA-41
CA-41
CA-41
CA-41

CA-41
CA-41
CA-41
CA-42
CA-42

CA-42
CA-42
CA-42
CA-53
CA-53

CA-53
CA-53
CA-53
CA-56
CA-56

BICAR-
RONATF
(MC03)
(MG/L)

__
112
103
43
64

106
4
34
46
57

89
«5 
63
ion
__

104
150
90
148
136

140
__
_ _
__
 

 

 

50

 

61

__
--
_-
57
 

__
--
--
 
~

__
--
32
--
--

?«
?7
42
--
45

__
--
47
49
45

47
__
__
--
"

102
--
__
__

160

__
__
_-
--
~

CAR-
RONATE
(C03)
(MG/D

__
0
0
0
0

0
0
0
0
0

0
0
n
0

0
0
0
0
0

0
__
_ 
__
 

 

 
0

 

n

_-
 
_-
0
 

_ 

--
 
--

_ 
--
0
 
 

0
0
0

_-
0

__
-_

0
0
0

0
__
__

 

0
_-
__
__

0

  _
__
__
__
"

SULFATF.
(S04)
(MG/L)

__
36
35
15
14

19
3.8
9.4

27
23

25
16 
19
19

8.4
36
23

.8
46

21
__
_ _
-_
 

 

 

69

 

81

__

-_
82
 

__
 
--
__
 

  _
__

24
__
 

16
16
32

_-
31

__
  -

29
30
29

28
__
__
__
"

101
--
__
__

178

__
__
 
 
__

CHLO­
RIDE
(CD
(MG/L)

4.5
.6

1.2
3.5
5.0

8.6
5.8
3.0
2.2
3.4

1.6
7.4 
6.0
1.6
4.5

2.0
16
6.4

17
23

54
56
46
44
46

42 
44 
3B 
54 
55

64
20 
47 
61 
61

78 
80
59 
78
80

46
40
41
36
41

28
41
50
50
36

48
25
16
17
16

10
9.5

11
10
9.1

11
16
8.2
8.4
7.0

8.0
8.4
8.8

48
37

28
35
32
32
29

30
30
31
40
80

FLUO-
RIDE
(F)

(MC,/L)

__
.1
.0
.0
.1
.0
.0
.0
.0
.0

.2

.2

.4

.2

.4

.2

.2
1.0
.2

.5

_ _
__
 

--

 

.1

 

.1

__
 
--
.0
 

__
 
 
 
   

__
--
.0
 
 

.2

.0

.0
--
.0

__
  -

.0

.3

.0

.0
__
__
 
 

.1
 
__
__

.0

_ 
__
__
__
 

NITRATE
(N03)
(MG/L)

__
.8

1.2
.3
.1

.2
16

.2

.2

.3

.7

.6 

.1

.0

^ j>
12
.2
.2

8.7

1.7

__
__
 

~

 

6.1

 

.2

 
 
--

7.6
 

__
 
 
__
~

_ 
--
5.3
--
 

4.5
*.6
1.9
__
.9

__
   
.1
.8
.9

.1
__
__

~

16
 
__
__

S.5

__
__
__
__
~

DISS- 
OLVFD 
SOLIDS
(RESI­
DUE AT
180 C)

.«
153
148
78
91

125
59
59
89
97

133
110 
124
132

118
21*
12B
152
244

256

  _
__
 

--

 

236

 

286

 
 
 

247
 

__
~
 
 
 

__
--

111
 
 

96
77
109
_-
111

__
   
104
109
101

112
_-
_-
__
 

308
_-
_-
__

445

__
__
_-
_-
  

HARD­
NESS
(CA.MG)
(MG/L)

_-
109
109
51
63

83
15
34
56
55

77
45 
51
61

A2
134
56

105
78

153

_-

  ̂

 

 

 

115

 

111

_-
_-
 

101
 

__
 
_-
 
 

__
__
48
 
 

42
38
60
__
62

__
_ 
61
64
61

61
__
__
 
 

175
_-
__
__

27*

  _
__
__
__
__

NON- 
CAR­ 

BONATE
HARD­
NESS
(MG/L)

__
17
25
16
10

0
12
6
18
9

4
0 
0
0

»»

0
11
0
0
0

38
__
   
  _
~

 

~

74

 

61

 
 
--
55
--

__
 
 
 
"

__
 
22
 
 

19
16
25
 
25

 
   
23
24
24

23
  _
__
«
~

91
 
 
__
143

__
__
--
 
 

SPECI­ 
FIC 

COND­
UCTANCE
(MICRO-
MHOS)

60
255
252
115
146

205
69
86
139
155

200
188 
188
212
223

192
350
209
286
393

433

  _

594
621

580 
504 
519 
503 
491

 

396 
477 
*77

~

474

428
435
44]
398
~

293
577
 
__
-.

__
237
162
__
~

130
138
181
166
170

 
   
170
174
185

173
167
170
538
530

493
 
«

699
702

778
765
805
391
 

PH

__
7.7
7.1
6.1
6.4

7.9
5.4
6.1
6.2
6.6

7.4
7.6 
7.3
7.9

8.1
7.2
7.1
6.9
6.9

6.7
__
_  
__
 

 

"

6.1

 

6.4

6.0
 
 

6.3
 

 
~
--
 
~

__
__

6.2
__
--

6.3
6.2
7.2
 

6.3

 
   

6.2
6.3
6.2

6.3
   
--

6.1
   

6.6
 
--
__

6.4

__
_.
--
 
 

COLOR

 
3
2
3
2

5
2
3
2
3

2
10
2
3

__

3
5
5
3
0

5
  _
__
_ 
 

--

 

2

~

2

 
 
 
2
 

__
 
-_
 
--

_.
~
S
 
~

4
2
1
«
3

 
   
 
4
2

5
  
 
__
 

3
~
 
__
5

_«
.-
--
--
~

TEMP-
ERATURE
(OCO C)

 
  .
~
_ 
..

_.
16.5
_.
~

^ ~

13.5
16.5 
15.5
19.5
17. B

15.0
14.5
14.0
13.5
14.5

16.5

__
14.5
13.5

14.5 

14.5 

14.0

 

14.0

 

14.5

15.5
 
16.0
15.0
..

15.0
 
«
 
 

«_
  -
13.5
--
~

14.0
13.5
13.5
14.0
13.5

 
 
14.0
14.0
13.5

1*.0
~
14.0
15.1
-~

1*.5
 
 
  
14.5

15.0
15.0
15.5
.-
~

127



TobU 4.--Crt«micol onolyiii of woUr »ompl 4 from wall* topping tk« voriowt oqvifvrt of th« Comdcn County or*o--Contlnw«d

MAP 
NUMBER

CA-56 
CA-58 
CA-60 
CA.60 
CA-61

CH-5
CH-14
CH-19
CH-20
CH-37

CL-3 
CO-2 
CO-7 
Gl-3 
Gfc-8

GI-8 
GI-9 
GI-9 
GC-3 
GC-4

GC-10 
GC-14 
GC-17 
GC-23 
GC-3 3

GC-24
GC-26
GT-4
GT-9

GT-10

GT-20 
GT-25 
GT-29 
GT-3? 
GT-36

GT-38
GT-44
HA-5
MA-7
MF-3

HF-5 
MH-1 
HH-8 
HH-9 
LS-6

LI-1 
ME-1 
PE-1 
PE-4 
PE-4

PE-4 
PE-10 
PE-14 
PE-15 
PE-18

PE-18 
PE-21 
PF-21 
PE-23 
PE-27

PE-34 
PE-39 
PE-41 
PE-43 
PE-44

PH-6 
PV-4 
RU-5 
SO-1 
VO-6

VO-7
VO-11
VO-14
WA-4
WA-5

WA-8
WI-3
WI-8
WI-10
WI-12

WFLL OWMFP LOCAL NUMBER

CAMOEN CITY W 0 CITY 11 
C*MDFN CITY W 0 CITY 7
C*MDEN CITY w o CITY 7N 
C»MOEN CITY w o CITY 7N
SO JRSY PORT CM NY SHIP 7

RADIO TORP AMER RCA 1
NJ WATFR CO KINGSTON ?5
NJ WATER cn ELLISBURG 16
N.I WATER CO ELLISBURG 23 
HUSSMAN REF9IOG HUSSMAN

CLEMENTON X D CWO B
COLLINPSWOOD WO CWO 3
COLLINPSWOOO *0 CWO 7
KARL w FUCHS i
US AIR FORCE RADAR 1

US AIR FORCE RADAR 1
US A IP FORCE RADAR ?
US AIR FORCF RADAR ?
GLOUCESTER c *o GCWD 40 
GLOUCESTER c *D GCWD 37
GLOUCESTER C WO GCWO 38
MTNDF AMD DAUCM JERSEY AVF i
MARSHAL CHEM CO HARSHAW 4 
NJ 7INC CO 3-DEER 
NJ 7INP CO 3-DEFP

NJ 7TMP CO 
NJ 7TNC CO 
EDWARD MARSH 
JOHN PTSHOP
TMFISS

7-OEER 
4-DEFP

GAR ST WC-RLKWD BL»CK*OO oiv i
ROBFRT BFNNFTT MONARCH ROILER 
C«Mf)EN COUNTY LAKF.LANO 7
MYRA LOSING

«ENNETT HOME WELL

J flECICA
C«MOEN co RO ED VOCK.TECH H s i

TWO W 0 HTWO 1
TWP W D HTWO ?

HAODONFIELD W D RULON

HftODONFlELO W D LAYNE 2 
NJ ttATFP CO EGGRFRT 1« 
N I WATTQ CO HADDON 30 
NJ WftTFR CO HADDON 15 
NJ WATFR CO L*UREL 4

MUN UTIL AUTH SEWAfiE PLANT 1 
MFPCH-orN«4S W C WOODRINE 1 
CAMOFN CITY W D MORRIS 1 
CAMDFN CITY W 0 MORRIS 3A 
CAMDEN CITY W 0 MQPRIS 3A

C»MDEN CITY W D MORRIS 3A 
CAMOEN CITY W 0 MQRPIS 8 
CAMOFN CITY W 0 OELATR 3 
CAMDPN CITY W D OELATR ? 
C&MOEN CITY ri D PUCHACK 1

C»MDEN CITY w D PUCHACK i
-CAMOEN CITY W D PUCHACK 4 
CAMDEN CITY W 0 PUCHACK 4
CAMOEN CITY w o PUCHACK 5 

w c PARK AVE ?

W C DELA GARDEN 1
w c MARION i 

MFRCH-OENNS w c MARION ? 
MFRCH-OENMS w c BROWNING ?A 
MFRCH-OFNNS w c BROWNING i

PINF HILL M u A PHMUA i
PTNE V»LLEY G C GOLF CLUB 1-49
NJ WATER co RUNNFMEDE 19
NJ WAT^P CO SOMERDALE 14
NJ wftTPR co ASHLAND 17

RADIO CORP AM£R RCA
C«MOEN LIME co i
NJ WATER CO ELM TREE ?6 
IVYSTONE W W WATER WKS 2-62
IVYSTOME w w WATER WKS 3-65 

AL GIORDANO i
JOHNS-MANVILLE 1
CAMDFN CO R H S REGIONAL H S 1
AMFRICAN TELEPH TELEGRAPH 1
CERTAIN) TEED ST 1

MA (OR
AOUIFEQ

K3MR
K1MR
K3MR
K3MR
K3MR

K3MR
K3MR
K3MR
K3MR
K3MR

K3FT
K3MR
K3MR
K3MW
K3MW

K3MW
K3MW
K3MU
K3MR
K3MR

K3MR
K3MR
K3MR
K3MR
K3M9

K3MR
K3MR
K3MV
K3FT
K3MW

K3MR
K3MW
K3MR
K3MW
AACP

K3MW
K3MW
K3MR
K3MR
K3MR

K3MR
K3MR
K3MR
K3MR
K3"W

K3Mtf
K3MR
K3MR
K3MR
K3MR

K3MR
K3M9
K3MR
K3MR
K3MR

K3MR
K3MR
K3M9
K3MR
K3MR

K3MR
K3MR
K3MR
K3MR
K3MR

K3MR
K3MW
K3MR
K3MR
K3MR

K3MK
K3MW
K3MW
K3MW
K3MW

AACP
K3MW
AACP
AACP
AACP

DATE
OF

SAMPLE

11-18-65
11 -IB-65
03-11-69
02-12-69
07-14-71

08-18-67
08-17-66
08-23-66
08-17-66
08-24-66

09-11-69
08-23-66
08-?3-66
01-15-70
01-04-71

12-04-67
01-04-71
12-04-67
08-31-66
08-31-6<S

08-31-66
08-31-66
12-l?-ft«
05-14-71
12-12-6*

12-12-6B
12-12-68
11-06-69
01-2R-70
02-16-70

OH- 25-66
02-16-70
11-07-69
11-06-69
02-16-70

11-06-69
01-15-70
08-?3-66
Oft-23-66
08-72-66

08-22-66
08-21-67
08-17-A6
Ofl-17-66
01-2?-70

11-06-69
08-19-66
08-30-66
08-30-66
08-13-63

08-31-61
08-30-66
08-30-66
0»-30-66
06-11-69

08-30-66
06-11-69
08-30-66
06-11-69
09-20-66

08-31-66
08-31-66
08-19-66
08-19-66
08-19-66

08-17-67
08-16-67
09-21-66
08-17-66
08-17-66

01-15-70
01-15-70
03-16-70
04-25-69
12-16-69

03-11-70
01-22-70
02-16-70
11-06-69
11-06-69

SILICA
<SIO?)
(MG/L)

_
--
 
»

5.9

12
8.0
9.1
7.8
8.4

12
11
9.1
   

10

10
10
9.8
12
11

14
15

__
10
 

_
-_

11
--

16

9.1
9.0
--
--

4.4

__

8.3
9.1
9.5
9.1

8.4
7.6
9.1
8.9

15

12
11
4.9
4.4
 

__
5.5
6.5
6.7
4.1

3.8
7.7
8.4
7.4
13

5.5
12
13
15
12

8.7
11
8.7
9.1
9.5

__
12
10
10
 

5.5
9.3
5.2
--

5.7

TOT*L
IRON
(FF»

<UG/L»

 
 
--
   

3900

3800
2900
3600
3700
310

350
810

3000
   

1100

«00
130
560

2800
7BOO

3900
3600

__
3100

 

 
   

120
--

20

140
70
 
--

1100

__
20

210
4200
1300

1400
970
680
730

2000

2000
80

5300
6800

 

__
6800
100

9100
20

0
120

0
50

600

160
160
160

1600
2000

30
340
280
990
290

__
130
40

1500
 

3800
3600

0
  -

100

TOTAL
MAN­

GANESE
(MM)

<UG/L»

 
 
 
--

330

50
90

100
0

40

0
0
0
 

20

10
10
20
50
180

70
90

-_
130

 

 
--

20
   

100

30
10
 
 

20

__
20
100
60
50

60
0

40
40
30

40
20

3600
8300

~

__
2800
1100
2400
1900

1300
50
0

100
80

100
100
30
70
60

' 0

50
0

30
50

__
10
10
20
 

30
60
10

  -
10

CAL­
CIUM
(CA)

(MG/L»

 
~
 
   

20

33
27
24
27
27

25
18
23
 

25

24
25
24
22
18

28
22

_-
46
 

 
   

26
- 

2.0

12
22
 
--

12

__
23
22
22
20

26
17
26
18
46

27
6.5

21
34
~

__
16
17
12
16

16
5.3
6.5
9.2
4.2

12
5.0
3.5
3.0
3.0

12
25
16
18
22

__
26
22
22
 

1.4
16
22

-_
.3

MAG­
NE­

SIUM
(MG)

<MG/L>

 
 
 
   

4.5

7.5
6.0
5.4
5.*
6.4

3.0
6.0
4.8
   

2.5

2.5
2.5
1.8
5.2
12

6.6
5.2
--

10
--

 
   
3.5
   

2.8

3.2
1.5
 
--

2.«

__
7.0
5.0
5.4
4.8

5.8
3.8
5.6
3.8
2.6

1.0
3.2

11
22
 

   
7.0

11
4.6
6.9

10
2.3
3.0
4.7
1.4

5.2
2.2
1.4
1.4
1.4

4.5
4.3
3.4
4.5
6.2

_  

2.5
1.8
6.3
 

1.8
4.0
1.6
__
.4

SODIUM
<NA)

<MG/L>
 
 
 
 

17

2.5
3.1

10
1.7
5.8

1.8
2.8
6.0
«  

2.7

2. A
2.7
2.0

12
20

14
15

   
30

-~

 
 
3.4
   

3.4

24
1.3
 
 

7.8

__
8.4
7.2
7.1
8.8

4.6
11
6.0

11
2.0

1.6
12
IB
24
 

   
10
17
20
18

12
4.0
3.2
9.t
7.0

11
5.1
3.5
4.5
4.5

22
2.5

12
11
7.2

   

2.0
2.0
7.0
 

4.5
7.8
3.0
__
1.4

PO­
TAS­
SIUM
<K)

JMG/L)

 
--
~
  

4.1

5.0
7.2
6.2
4.2
8.6

3.8
4.0
7.2
  

4.0

4.0
4.2
3.7
7.8
6.6

8.8
7.4
  -

12
   

 
   

5.1
   

2.6

6.8
2.0
 
 

6.4

 
8.4
7.4
7.8
8.4

7.8
8.3
8.2
6.8
2.2

2.7
2.1
2.4
2.2
 

   
1.4
4.0
2.4
2.2

2.0
.2

1.4
2.3
.6

2.8
2.0
1.6
1.1
1.1

9.6
4.9
7.2
7.6
9.0

__
2.6
3.2
9.2
~

1.2
5.2
2.6
__
.6
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4.--Chemical analysis of water samples from wells topping the various aquifers of the Comden County area Continued

MAP
gUMBER

CA-56
CA-58
CA-60 
CA-60 
CA-61

CH-5 
CH-1* 
CH-19 
CH-20
CH-37

CL-3
CO- 2
CO-7
GI-3
GI-8

Gi-e
GI-9
GI-9
GC-3
GC-4

GC-10
GC-14
GC-17
GC-23
GC-23

GC-24
GC-26
GT-4
GT-9
GT-10

GT-20
GT-25
GT-29
GT-32
GT-36

GT-38
GT-44
HA-5
HA-7
HF-3

HF-5
HH-1
HH-8
HH-9
LS-6

LI-1
ME-1
PE-1
PE-4
PE-4

PE-4
PE-10
PE-1 4
PE-1 5
PE-1 8

PE-18
PE-21
PE-21
PE-23
PE-27

PE-34
PE-39
PE-41
PE-43
PE-44

PH-6
PV-4
RU-5
SO-1
VO-6

VO-7
VD-11
VO-14
WA-4
WA-5

WA-8
WI-3
WI-8
Wl-10
WI-12

BTC«»-
RONATE
(HC03)
<MG/L)

 
-~

i;
134
9? 
94
78

104

86
64
«?
 

77

72
79
7?
00
12

78
<S7
  .

241
 

_

106
.  

15

107
66
--
 
3

_
1 ?7
86
88
91

97
83
9«
86

100

82
11
75

179
 

 
41
59
46
45

53
4
4

11
12

43
5
9
9
13

108
96
84
84

102

 
87
76
114
' 

2
125

4
   

4

pfto _
ctOMftTF
(C03)
(Mf,/L)

 
   

n

0
0 
0 
0
0

0
0
0
 
0

0
0
0
0
0

0
0
   
   
 

__
__
0

--
0

0
0
 
 
0

__
0
0
0
0

0
p
0
p
0

0
0
0
0
 

 
0
0
0
0

0
0
0
0
0

0
0
n
0
0

0
0
0
0
0

_.
0
0
1
 

0
0
0
   
 

SULFATF
(S04)
(MR/L)

--
- 

23

11 
33 
34 
35
29

8.4
23
28
 

11

11
12
12
33

105

51
TR

11
9.«
6.3

?6
55
3.9
 
.1

15
10
   
 
.5

 
9.8

?9
28
21

30
?0
27
19
28

8.7
7.8

47
36
 

 
31
40
36
36

35
13
15
31
6.6

20
7.4
2.6
.6

4.0

19
11
17
23
24

_
4.8
.0

14
 

.4
7.3
9.8
 
.0

THLO-
PIOF
(CL>
(MR/L)

?7
30 
30 
23

3.0 
1.8 
2.0 
2.1
1.4

2.0
4.2
2.8
6.2
7.6

5.9
8.0
2.6

11
23

18
21

--
20
 

__
-_
.8

4.7
1.1

3.1
.3

3.8
5.0

11

2.8
1.0
3.8
3.H
4.0

1.7
4.0
2.n
4.4
9.7

2.3
18
22
38
20

8.4
19
26
2?
27

23
6.8
7.6

14
5.5

15
10
6.4

11
7.0

1.7
1.0
2.2
4.4
1.6

4.0
3.0
2.6
2.1
2.8

10
l.n
4.0
2.2
2.2

FLUO-
»IOE
(F)

(Mr,/L)

~
  -

.0

.0 

.0

.1

.0

.2

.2

.1

.1
 
.4

.2

.3

.2

.0

.0

.0

.0
--
.3
 

_
 
.6
 
.1

.0

.4
 
 

.1

 
.4
.0
.0
.1

.0

.2

.1

.2

.2

.4

.0

.?

.1
 

 
.2
.1
.0
 ?

.2

.1

.0

.2

.0

.1

.1

.0

.0

.0

.4

.2

.2

.2

.0

_
.3
.5
.3
 

.1

.4

.1
 

.0

NITPATF
<N03>
(MG/L)

 
  -

1.1

.1 

.2

.0 

.3
1.1

.0

.2

.3
 
 ?

.5

.1

.4

.0

.8

.2

.2
   

4.5
 

__
--
.0
 

15

.0

.4
 
 

57

 
.1
.0
.0
.0

.0

.?

.7

.2

.3

.0
22

.2

.5
 

__
1.8
8.8
.0

5.6

.5
9.6

11
8.0
7.2

.6
IP
6.5
2.8
.7

.0

.1

.6

.2

.0

__
.2
.8
.6
 

15
1.4

16
 
1.0

DISS­ 
OLVED 
SOLIDS
(RESI­
DUE AT
180 C)

 
  -

135

150 
132 
148 
121
141

105
105
118
 
98

104
100
9?
142
203

185
160
 

248
 

__
 
107
 
97

124
100
 
 
120

_.
137
125
129
120

137
120
133
108
178

98
86

170
263
 

_
110
172
130
137

137
60
63
90
67

96
62
48
48
39

137
117
116
110
130

__
113
98
118
 

53
13*
50
 
13

HAPO-
NESS
(CA.MG)
(MG/L)

 
  -

69

114 
92 
82 
90
94

75
70
77
 
73

71
73
68
77
95

97
77
 
156
 

__
   
80
 
17

43
61
 
 
42

 
87
76
77
70

89
58
88
61
126

__
29
98
176
 

_
69
88
49
69

81
23
29
43
17

52
22
14
14
14

49
80
54
64
81

__

75
63
81
 

11
57
12
  .
2

NON- 
CAR-

RONATE
HARD­
NESS
(MG/L)

 
~ 

29

4 
17 
5 

26
9

5
17
10
 
10

12
8
9

11
85

33
22
 
0
 

 
 
0
 
4

0
7
 
 
39

 
0
s
5
0

10
1
8
0

44

5
20
36
29
 

_
36
39
12
32

38
19
25
34
7

17
18
7
4
3

0
2
0
0
0

__
4
0
0
 

10
0
9
 
0

SPECI­ 
FIC 
COND­

UCTANCE
(MICRO-
MHOS)

"

227 
236 
226

232 
212 
221 
198
226

167
163
201
185
171

160
174
148
235
331

293
253
693
439
393

303
434
181
147
116

201
143
213
180
137

202
228
200
205
197

218
182
221
184
266

155
126
300
484
353

141
211
279
228
245

235
86
95

153
66

163
81
53
55
48

210
172
171
185
211

154
161
155
206
156

69
227
61
17
24

PH

 
~ 

7.5

7.1 
6.0 
7.2 
7.1
7.6

8.0
6.7
6.7

--
7.9

7.2
7.5
7.0
6.8
5.7

6.8
6.3
 

7.3
 

-.
 

8.3
 

6.7

8.0
8.1
 
 

5.6

 
8.3
7.3
6.9
7.5

7.2
7.4
7.5
7.1
8.3

8.1
5.9
6.9
6.6
 

__
6.3
6.4
6.5
7.6

6.5
6.6
5.4
7.1
6.0

6.1
5.5
5.9
7.1
6.1

7.4
7.7
7.4
7.5
7.6

_ _

8.0
8.1
8.4
 

5.3
8.3
6.0

_.
6.6

COLOR

 
 *

1

2
10
3 
3
3

3
3
2
 
0

2
5
2
3
5

5
5
 

1
 

._
 

1
 
3

3
3
 
 
3

 
3
5
2
5

8
1
3

10
3

0
15
2
3
 

__
3
3
5
1

4
1
2
1
8

3
0
5

15
10

1
4
5

15
2

__
3
3
2
 

3
3
3

..
0

TFMP-
EPATURE
(OEG C>

 
*"""

15.0 
14.9

15.0 
14.5 
14.5 
14.5
17.0

17.0
13.5
14.5
11.0
~

14.0
~
19.0
13.5
15.0

14.5
14.0
14.0
14.4
13.0

13.0
14.0
  -
12.0
14.0

15.5
  -
 
 
12.0

-.
10.0
 
14.5
16.0

14.5
-.
13.5
15.5
12.0

17.0
12.5
14.5
13.5
12.5

13.5
12.5
14.0
15.0
17.0

__
13.0
12.0
13.0
 

13.5
12.0
13.5
13.5
13.5

19.0
14.5
 
15.0
14.5

12.0
13.0
14.0
16.0
14.0

12.2
14.0
12.0
..
14.0
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Table 4. Chemical analysis of water samples from wells tapping the various aquifers of the Camden County area Continued

MAP WELL OWNER LOCAL NUMBER
NUMBER

MI-37 US GEOL SURVEY NEW BROOKLYN 1
Ml -27 US GEOL SURVEY NEW BROOKLYN 1
MI-38 US GEOL SURVEY NEW BROOKLYN 3
MI-30 US GEOL SURVEY NEW BROOKLYN *
MI-38 ANCORA STA MOSP 3

MI-43 MK.R REFRACTORY 1
CL-1 CLAYTON W 0 CWO 3
OE-7 DFPTFQRD T M A OTMA 3
GL-1 E FOULKES 1
MA-1 MANTUA WATER CO MWC 2

MA-3 EOENWOOO M C EWC 1
MA-3 STWELL * C SWC 2
MO-3 VIOLET PACKING 2
MP-1 NATIONAL PK W 0 NPWD 3
NP-1 NATIONAL PK W D NPWO 2

NP-1 NATIONAL PK ¥ 0 NPWO 3
MA-5 PRIMROSE MOTEL
WA-6 WASHINGTON TMUA WTMUA 3
WA-7 R KR»E«rR 1
MA-8 C BR?TT

WA-10 W»SHINfiTON TMIJA MTMUA 1
WA-13 LINO'S REST 1
WA-13 WALTER F EMOND 1
MA-14 FRIES MILLS W C FMWC 1
KA-16 HARRY J DE SOI 1

ME-1 WFNONAM WATER D WWO 2
WE-3 WFNONAH WATER 0 WWO 1
¥0-2 TFXAS OIL CO EAGLE PT OBS 3
WD-5 TtXAS OIL CO EAfiLE POINT 1
WD-6 TFXAS OIL CO EAGLE POINT 4

WO-6 TFXAS OIL CO EAGLE POINT 4
WO-6 TFXAS OIL CO EAGLE POINT 4
WO-7 TFX4S OIL CO EAGLE POINT 2
WD-10 T^XftS OIL CO EAOLE POINT 6
WD-11 SMELL CHEM CO SHELL 1

wo-13 SHELL CHEM co SHELL 3
MS-1 WrSTVILLE W D WWD 4
WS-1 wrSTVILLE W 0 WWO 4
W8-1 W0008URY W D RAILROAD 5
PH-1 CROWN PAPER BRO 1

PH-3 S P DRESS BEEF S PHlLA BEEF 4
PH-3 GILBERT ADOEO PRES THEATER
PH-4 CONT1NFNTL OIST CONT OIST R-7
PH-5 WILSON-MARTIN WILSON 1
PH-6 TWIN PACKING CO 1

PH-7 PUBLICKER IND P INDUSTRIES^
PH-7 PURLIC<ER INO P INOUSTR1ES17
PH-8 GULF OIL CORP WEST WELL
PH-8 GULF OIL CORP WEST WELL
PH-10 0 S NAVAL BASE 3

PH-U U S NAVAL BASE 4
PH-H U S NAVAL BASE 4
PH-13 U S NAVAL BASE 3
PH-1 3 U S NAVAL BASE 9
PH-13 0 S NAVAL BASE 9

PH-1 5 U S NAVAL BASE 8
PH-16 U S NAVAL BASE U
PH-16 0 S NAVAL BASE U

EXPLANATION

AQUIFER

K3RA RARITAN FORMATION
K3MR MAGOTHY-RARITAN FORMATIONS
K3MV MERCHANTVILLE FORMATION
K3ET ENGLISHTOWN FORMATION
K3MW MOUNT LAUREL SANO-WENONAH FORMATION
TSMV MANASOUAN-VINCENTOWN FORMATION
TMKW KIRKWOOD FORMATION
TFCS COHANSEY SAND
AACP PLEISTOCENE-COHANSEY SAND
OGCM CAPE MAY FORMATION

MAJOR DATE 
AQUIFER OF

K3MR
K3MR
K3MR
TMKM
TSMV

AACP
K3MR
K3MR
K3MW
K3MR

K3MR
K3MR
AACP
K3MR
K3MR

K3MR
K3MW
K3MR
K3MW
TFCS

K3MR
K3MW
K3MW
K3MR
K3MW

K3MR
K3MR
K3MR
K3MR
K3MR

K3MR
K3MR
K3MR
K3MR
K3MR

K3MR
K3MR
K3MR
K3MR
K3MR

K3MR
OGCM
K3RA
K3MR
K3PA

K3RA
K3RA
K30A
K3RA
K3RA

K3RA
K3PA
K3RA
K3PA
K3RA

K3RA
K3RA
K3RA

SAMPLE

04-37-73
04-06-67
04-36-73
03-07-64
04-35-69

11-05-69
07-13-67
08-17-67
01-33-70
07-17-67

08-15-67
07-17-67
11-06-69
05-18-71
07-13-67

08-29-66
01-22-70
08-17-67
01-20-70
10-20-68

08-17-67
02-25-70
01-23-70
08-15-67
01-30-70

07-17-67
07-17-67
05-18-71
08-35-66
05-18-71

13-19-68
08-25-66
08-25-66
13-22-70
08-15-67

08-15-67
05-20-71
07-13-67
07-12-67
07-31-67

13-13-68
06-08-71
07-31-67
13-19-68
07-30-67

05-28-71
07-31-67
05-13-71
07-31-67
13-08-71

05-17-71
08-04-67
08-04-67
13-08-71
08-04-67

08-04-67
06-03-71
08-04-67

TOTAL 
SILICA IRON 
(SIO2) (FE>
(M6/L) (U6/L)

13 680
  1600

14
15 6000
9.6 30

4.6 100
9.8 950
7.6 80
   

9.8 90

8.0 130
9.5 370
   

10 780
11 90

9.8 530
   

8.0 70
   

30 590

9.8 130
8.6 50
   

8.7 90
   

9.5 170
9.6 390

11 3600
10 1400
13 1300

 
11 660
11 830
13 3200
8.0 460

9.3 670
8.9 450
9.1
9.5 110

13 80

 
34 34500
15 18000
   

14 40

9.9 64000
9.5 3700

33 1530
33 33000
9.6 56000

13 36000
14 10000
14 4700
11 34000
13 17000

8.9 46000
10 6300
13 8700

TOTAL 
MAN­ 

GANESE 
(MN>

(U6/L)

30
110

0
530
10

10
150

0
 

loo
loo
190

 
30
50

30
--

50
 

30

0
30

--
50
 

0
150
90
50
40

__
0
0

60
100

110
30
 

380
3400

__
630
1100

 
430

1310
40
100

3500
3900

300
330
300
310
300

430
3300
100

CAL­ 
CIUM 
(CA)

(MG/L)

10
11
3.6
S.8
9.3

.3
3.4
8.7
 
8.5

7.0
6.0
 
8.5
6.5

6.5
 

5.0
 

36

5.3
30
 
3.5
--

7.5
7.3

36
16
11

__
7.5

11
15
B.o

7.5
13
13
3.9

30

__
60
14
 

74

60
33
40
S3
55

45
43
30

100
84

44
70
88

MAG­ 
NE­ 
SIUM 
IMG)

(MG/L)

3.4
2.4
.4

1.3
3.6

.4
1.3
3.3
 
2.3

3.0
1.8
 

3.3
1.5

3.2
--
1.9
 
.9

3.0
7.0
--
1.5
 

3.1
3.0
5.9
4.0
3.9

 
3.0
5.0
3.0
1.9

1.5
3.9
3.3
1.4

15

__
78
6.8
-_

67

36
5.5

36
36
36

34
36
16
38
33

36
38
44

SODIUM 
(NA)

(MG/L)

340
229
97
13
44

3.0
333
57

   
83

93
80
 

53
60

57
 

46
--

3.5

48
6.3
 

65
   

58
60
34
33
44

 
36
33
30

165

144
23
35
71
30

__
38
35
 

63

SO
14
39
36
39

33
36
30
65
70

35
40
59

PO­ 
TAS­ 
SIUM 
(K)

tMO/L)

5.S
5.0
9.9
2.0
7.3

.5
7.3
6.3
 

5.5

6.7
5.8
--

4.5
3.2

3.8
 

6.4
 
1.7

6.8
6.8
--

5.9
 

5.8
5.8
8.4
6.4
5.3

_.
3.9
5.5
5.1
4.9

4.3
6.6
5.3
4.0
7.8

__
7.6
3.4
__

10

7.8
8.6
3.8
4.9
13

4.4
4.3
3.6
.7

13

8.0
8.1

10
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TobU 4.--Chemical analysis of water sampUs from wells tapping the various aquifers of the Camden County area Continued

H*P
NUMBER

WI-27
WI-27
WI-28
Wl-30
WI-3B

Wl-*2
CL-1
DE-7
GL-1
MA-1

MA-2
MA-3
MO- 2
NP-1
NP-1

NP-1
WA-5
WA-6
WA-7
WA-8

WA-10
WA-12
WA-13
WA-14
WA-16

WE-1
WE-?
WD-2
WD-5
WD-6

WD-6
WO-6
WD-7
WO-10
WO- 11

WO- 12
WS-1
WS-1
W8-1
PH-1

PH-2
PH-3
PH-4
PH-5
PH-6

PH-7
PH-7
PH-8
PH-8
PH-10

PH-11
PH-11
PH-1 2
PH-1 3
PH-1 3

PH-15
PH-1 6
PH-1 6

BICAR­
BONATE
«HC03)
«MG/L>

162
168
172

3
151

4
369
16?
.-
189

227
204
..
120
120

120
 
134
 
95

140
110
--

174
 

171
173
164
145
117

__
85
80
33

180

165
92
90
122
158

__
259
25
--

400

158
94
193
316
258

186
173
152
??1
152

279
?89
238

CAR­
BONATE
(C03)
(MG/L)

0
0

54
0
3

0
4
0

..
6

0
5

.-
0
0

0
 
0
 

1
0
0

.-
0
 

0
0
0
0
0

__
0
0
0
0

0
0
0
0
0

__
0
0

--
0

0
0
0
0
0

0
0
0
0
0

0
0
0

SULFATE
CS04)
(MG/L)

5.3
6.9
4.7

56
12

.1

.6
7.8
-.

6.1

5.5
5.1
.-

8.8
8.4

8.8
-.

13
 

19

15
6.9
--

7.6
 

6.9
6.9
5.4
7.8

10

15
14
27
65
9.2

10
15
15
7.9

28

139
276
31
95
162

131
22
57
38

'95

82
96
48

281
247

2?
107
250

CHLO­
RIDE
(CD
«MG/L)

283
298

2.5
2.6
2.0

5.0
129
9.2
3.8

26

30
20
9.0

30
34

37
3.5
2.0
4.0
4.7

2.3
1.5
3.5
2.0
6.0

1?
12
20
13
23

__
25
23
24

165

138
7.6
7.5

48
46

__
57
42
 

68

66
14
51
32
41

21
20
27
82

102

24
38
58

FLUO-
RIOE
(F)

«MG/L>

1.9
1.6
.5
.3
.6

.1
1.6
1.0

?.o

1.6
1.6
..
.8
.8

1.0

.6
 
.2

.0

.4
»
.6
 

1.6
1.6
.3
.0
.4

__
.4
.3
.?

1.2

2.*
.5
.4
.9
.5

__
.3
.3
--
.0

.4

.2

.2

.0

.8

.4

.?

.2

.2

.0

.6

.4

.0

NITRATE
(N03)
(MG/L)

.9

.3

.4

.2

.4

.9

.2

.4
-.
.8

.1
1.2
__
.0
.2

.0
 
.1
 
.4

.2

.2
_-
.2
 

.3

.0

.7

.0

.9

__
.6
.6
.3
.1

.3
_.
.4
.1
.4

__

1.2
19

--
10

.0

.8

.0

.1
1.9

.2

.?

.2

.1

.2

.2

.4

.2

DISS­ 
OLVED 
SOLIDS
(RESI­
DUE AT
180 C)

663
670
297
136
165

19
568
173
..

241

276
231
_.
178
187

191
-.
159
--
125

136
122
_.

186
 

190
205
189
164
164

__
143
158
169
464

425
119
121
213
272

__
708
204
_-

665

479
147
337

-372
402

325
335
248
709
700

295
414
691

HARD­
NESS
(C».MG)
(MG/L)

35
38
11
27
34

2
11
31
..
30

26
23
..
31
22

25
--
21
--
94

21
79
..
15
 

27
26
90
57
40

._
31
48
SO
28

25
45
40
16

137

  _
471
63
_-

460

257
78

210
278
244

211
212
141
406
345

217
290
401

NON- 
CAR­ 

BONATE
HARD­
NESS
(MG/L)

0
0
0

25
0

0
0
0

--
0

0
0

.-
0
0

0
--
0
 
14

0
0

-.
0
 

0
0
0
0
0

_.
0
0

23
0

0
0
0
0
7

__
259
43
 
132

127
0

52
19
33

59
70
17

225
221

0
53

206

SPECI­ 
FIC
COND­

UCTANCE
(MICRO-
MHOS)

1110
1220
453
167
256

21
961
285
196
391

438
378
51
316
312

318
183
233
160
212

237
211
176
278
208

307
308
337
274
289

265
236
254
275
806

708
202
191
354
451

815
970
298
770
1050

802
235
563
629
696

524
508
415
1030
992

546
727
966

PH

7.6
8.1
9.4
5.1
8.6

6.4
8.5
7.7
 

8.5

7.9
8.5
 

6.5
8.0

7.8
--

7.7
--

8.4

7.8
ft.O
 

7.9
 

8.2
8.2
7.1
7.3
7.1

 
7.5
7.2
6.9
7.7

7.8
7.4
8.0
7.8
8.1

__
7.4
6.1
 

7.4

6.4
6.9
6.2
6.9
6.7

6.4
6.6
6.6
6.2
6.6

6.7
6.5
6.6

COLOR

10
7

40
3
4

3
S
1
 
3

4
4
 
5
4

3
--
5
 

1

1
3

--
2
 

3
3
0
3

11

__
5

13
1
3

5
1
3
3
2

__
5
2
 
2

1
2
1
5
1

1
2
2
1
2

5
2
2

TEMP­
ERATURE
<D G C)

22.0
24.0
1B.S
12.0
13.0

14.0
20. S
16.S
11.0
14. S

1S.O
13.5
--
13.4
13.S

13.S
13.0
18.5
11.0
~

17.0
15.0
11.0
1B.S
12.0

11.0
13.5
14.5
13.5
14.2

13.0
13.S
13.5
13.8
14.5

14.5
14.2
14.5

. 1*.5
14.5

16.0
15.6
11.0
16.0
15.5

14.8
1*.S
15.9
13.S
16.3

15.1
 
 
14.2
--

_
14.9
 

131
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Table 9.--Chemical analyses of water samples from selected wells tapping the 
Potomac-Raritan-Magothy aquifer system in Camden City

Map 
nunber

CA 27

CA 27

CA 27

CA 25

CA 26

CA 26

CA 26

CA 26

CA 26

CA 26

CA 37

CA 37

CA 36

CA 35

CA 35

CA 35

CA 44

CA 44

CA 44

CA 43

CA 42

CA 42

CA 42

CA 42

CA 42

CA 30

CA 30

CA 29

CA 29

CA 29

CA 29

CA 29

Well owner

Caaden City W. D.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Local 
ntinber

1-1922

1-1922

1-1922

1-1940

1A

1A

1A

1A

1A

1A

3-1922

3-1922

3-1934

3A

3A

3A

4-1922

4-1922

4-1922

4-1935

4

4

4

4

4

5-1937

5-1937

5H

5H

5H

5H

5H

Source 
of 

data

A

A

B

B

B

B

Table 4

Table 4

Table 4

Table 4

A

B

B

Table 4

Table 4

Table 4

A

A

B

B

B

Table 4

Table 4

Table 4

Table 4

B

B

Table 4

Table 4

Table 4

Table 4

Table 4

Date 
of 

sample

05-08-23

12-08-26

11-21-32

11-28-49

04-30-56

06-03-58

11-16-65

12-08-65

08-24-66

03-10-69

12-08-26

11-21-32

11-28-49

11-17-65

12-08-65

03-11-69

05-09-23

12-08-26

11-21-32

02-16-51

11-17-65

08-24-66

12-07-65

03-11-69

10-08-69

11-07-49

08-07-57

05-01-64

11-17-65

08-24-66

03-10-69

10-08-69

Chloride 
(Cl) 

Cmg/1)

4.0

10

12

37

47

25

30

78

59

61

51

46

28

48

50

41

23

25

37

14

32

28

35

37

48

5.8

7.2

28

41

36

40

46

Sulf ate
(so 4 )
(mg/1)

 

20

10

1.0

 

59

~

 

81

 

80

85

101

 

 

 

 

28

36

48

 

101

~

 

 

27

32

 

 

82

 

 

Nitrate 
(N0 3 )

(mg/1)

 

3.0

13

 

.3

2.4

 

 

.2

 

35

45

28

 

 

 

 

28

29

11

 

16

 

~

 

1.8

2.0

 

 

7.6

 

 

Dissolved 
solid, 

(residue at 
180*C)

 

 

84

181

 

 

--

 

286

~

 

 

273

 

 

 

 

 

 

132

--

308

 

 

538

80

85

 

 

247

 

 

138



Table 9.--Chemical analyses of water samples from selected wells tapping the 
Potomac-Raritan-Magothy aquifer system in Camden City Continued

Map 
number

CA 54

CA 53

CA 53

CA 53

CA 53

CA 53

CA 53

CA 53

CA 59

CA 58

CA 58

CA 58

CA 60

CA 22

CA 22

CA 22

CA 22

CA 20

CA 20

CA 20

CA 20

CA 20

CA 20

CA 20

CA 23

CA 23

CA 23

CA 23

CA 23

CA 23

CA 23

Well owner

Camden City U. D.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Local 
'number

6-1928

6N

6N

6N

6N

6N

6N

6N

7-1928

7

7

7

7N

9-1924

9-1924

9-1924

9-1924

9

9

9

9

9

9

9

10

10

10

10

10

10

10

Source 
of 
data

B

B

B

Table 4

Table 4

Table 4

Table 4

Table 4

B

B

B

Table 4

Table 4

B

B

B

B

B

B

Table 4

Table 4

Table 4

Table 4

Table 4

B

B

B

B

B

Table 4

Table 4

Date 
of 

 ample

11-21-32

11-28-49

08-31-61

10-02-62

08-13-63

04-16-64

08-24-66

03-11-69

11-21-32

12-22-49

02-16-51

11-18-65

02-12-69

11-12-35

11-11-49

10-14-52

07-03-53

08-31-61

04-24-62

04-12-63

08-13-63

11-17-65

12-07-65

08-24-66

11-12-35

11-28-49

02-16-51

07-03-53

04-30-56

04-16-64

11-17-65

Chloride 
(Cl) 

(mg/1)

72

48

32

31

30

30

29

32

13

11

13

27

30

44

12

13

14

38

44

46

44

46

56

54

12

17

22

34

40

47

20

Sulfate
<so A )
(«g/l)

60

137

227

222

212

222

178

 

34

38

41

 

~

 

47

60

68

46

48

59

44

~

 

21

 

38

38

49

 

69

Nitrate 
(M03 )

(«g/l>

46

52

10

2.2

5.8

6.8

5.5

 

16

5.2

4.0

 

--

49

3.8

12

14

25

26

37

4.1

 

 

1.7

 

16

11

16

2.4

6.1

Dissolved 
 olid* 

(residua at 
180*C)

 

460

490

489

507

493

445

~

102

90

103

~

 

 

169

144

240

228

297

209

213

 

 

256

 

175

187

206

~

236

139



Table 9. Chemical analyses of water samples from selected wells tapping the 
Potomac-Raritan-Magothy aquifer system in Caroden City--Continued

Map
number

CA 23

CA 23

CA 23

CA 56

CA 56

CA 56

CA 56

CA 56

CA 38

CA 38

CA 38

CA 38

CA 38

CA 38

CA 38

CA 38

CA 38

CA 38

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

CA 41

Well owner

Camden City W. D.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Local 
number

10

10

10

11

11

11

11

11

13

13

13

13

13

13

13

13

13

13

17

17

17

17

17

17

17

17

17

17

17

17

Source 
of 

data

Table 4

Table 4

Table 4

B

B

Table 4

Table 4

Table 4

B

B

B

B

Table 4

Table 4

Table 4

Table 4

Table 4

Table 4

B

B

B

B

Table 4

Table 4

Table 4

Table 4

Table 4

Table 4

Table 4

Table 4

Date 
of 

 ample

12-07-65

02-12-69

03-10-69

11-28-49

02-15-51

11-18-65

12-09-65

03-11-69

11-16-53

08-03-60

08-31-61

04-24-62

04-12-63

08-13-63

11-17-65

12-09-65

08-24-66

03-11-69

10-06-54

08-03-60

08-31-61

04-24-62

10-02-62

04-12-63

08-13-63

04-16-64

11-17-65

08-24-66

02-12-69

12-22-70

Chloride 
(Cl) 

(mg/1)

64

55

54

18

24

82

80

40

10

8.2

10

9.0

9.5

10

16

17

16

25

7.0

8.2

8.8

7.8

8.0

7.0

8.4

8.2

16

9.1

10

11

Sulf ate
<s<V

(ng/1)

 

--

 

60

70

 

 

 

 

14

14

15

16

16

 

 

24

 

 

34

31

28

28

29

30

29

 

31

 

32

Nitrate 
(N0 3 )

(»g/D

 

 

--

17

5.0

--

 

 

.2

3.2

4.0

4.2

4.6

4.5

.  

 

5.3

 

.1

.2

.2

.4

.1

.9

.8

.1

 

.9

 

1.9

Diaaolved 
 olid* 

(reaidua at 
180»C)

 

~

--

154

196

 

 

 

70

69

80

76

77

96

 

 

Ill

 

147

122

105

103

112

101

109

104

 

Ill

 

109

A - Thompson, 1932 

B - Donaky, 1961

140

(page 143 follows)
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Table 12.--Summary of chemical analyses of water from 
the Wenonah-Mount Laurel aquifer in Camden County

(Milligrams per liter except pH and specific conductance)

Iron (Fe)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HCO~)

Sulfate (S0 4 )

Chloride (Cl)

Fluoride (F)

Nitrate (NO )

Dissolved solids (residue on 
evaporation at 180°C)

Hardness, as CaCO^:

Calcium, magnesium

Noncarbonate

Specific conductance 
(micromhos at 25°C)

pH

Maximum

3.6

46

7.0

8.4

9.2
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28

9. 7
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8.4
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6.0
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Minimum
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1.3
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15

.0

. 3

. 1

.0
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17

.0

116

7.5

144
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Table 14.--Summary of chemical analyses of water 
from the Cohansey Sand and Pleistocene 

sediments in Camden County

(Milligrams per liter except 
pH and specific conductance)

Iron (Fe)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Bicarbonate (HCO^)

Sulfate (S0 4 )

Chloride (Cl)

Fluoride (F)

Nitrate (NC^)

Dissolved solids (residue on 
evaporation at 180°C)

Hardness, as CaCO~:

Calcium, magnesium

Noncarbonate

Specific conductance 
(micromhos at 25°C)

PH

Maximum

3.8

36

2.8

7.8

6.4

95

19

9.0

.2

57

125

94

39

212

8.4

Average

.9

12

1.3

3.8

2.3

19

5.0

6. 0

.1

15

63

27

12

64

--
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.0

17

5.3
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