


























































































































Withdrawals by County

Withdrawals for commercial use in Warren County averaged 7 Mgal/d (fig. 8T),
accounting for nearly one-half of all withdrawals for commercial use in New Jersey (table 5).
Withdrawals by commercial users in Atlantic, Bergen, Burlington, Cumberland, and Union
Counties averaged 1 Mgal/d each in 1989 and 1990 (tables 3 and 4). Withdrawals for commercial
use consisted almost entirely of ground water; most withdrawals were in Warren County where
the Pequest (State-operated) fish hatcheries are located. Surface-water withdrawals for
commercial use averaged 1 Mgal/d each in 1989 and 1990 (tables 3 and 4).

Withdrawals by Hydrologic Cataloging Unit

The largest withdrawals by commercial users (average 7 Mgal /d) in the State were in the
Middle Delaware-Musconetcong HUC (fig. 9; tables 8 and 9). Withdrawals by commercial
facilities averaged 2 Mgal/d in the Hackensack- Passaic HUC and 1 Mgal/d each in the Sandy
Hook-Staten Island, Mullica-Toms, and Great Egg Harbor HUC’s (fig. 9; tables 8 and 9).

Withdrawals by Aquifer and Physiographic Province

Average withdrawals from the glacial-deposit aquifers for commercial use were 7 Mgal/d
(fig. 11A; table 10) and were chiefly in Warren County (table 5). Withdrawals for commercial use
in the Coastal Plain averaged 4 Mgal/d (fig. 10A; table 10). Withdrawals for commercial use
from aquifers of the Brunswick Group averaged 3 Mgal/d (fig. 11A; table 10).

\riagti

New Jersey, the Garden State, supports a viable agricultural trade as a result of the State’s
productive soils, proximity to major markets, and abundant water resources. In 1990, about 8,000
farms occupied 19 percent (900,000 acres or 1,406 mi®) of the land area of the State (U.S. Bureau of
the Census, 1991a, p. 262). Peaches, tomatoes, hay, and soybeans were among the primary
agricultural products (U.S. Bureau of the Census, 1991b, p. 664, 669). Almost all of the irrigated
crop and orchard cultivation in New Jersey is in counties located in the Coastal Plain.

In 1989, withdrawals for irrigation use totaled 113 Mgal/d--14 Mgal/d of ground water
and 99 Mgal/d of surface water (table 3). In 1990, withdrawals for irrigation use were
106 Mgal/d--21 Mgal/d of ground water and 85 Mgal/d of surface water (table 4).

The amount of water attributed to irrigation use in New Jersey can be misleading because
the non-consumptive use of water in cranberry production accounted for about 7 of every 10 gal
of water used for irrigation (unpublished data on file at New Jersey Department of
Environmental Protection, Trenton, N.J.). In 1989, New Jersey ranked third in the United States in
cranberry production (U.S. Bureau of the Census, 1991b). Cranberry bogs cover about 3,000 acres
in the State (Clawges and Titus, 1993), and the bogs are flooded twice a year for harvesting and
frost protection (Titus and others, 1990, p. 2, 17). Withdrawals for cranberry production in the
State were estimated to be 76 Mgal/d in 1986 (unpublished data on file at New Jersey
Department of Environmental Protection, Trenton, N.].). Average withdrawals for irrigation
(1989-90) in Burlington County, primarily for cranberry production, were 86 Mgal/d, accounting
for 78 percent of all withdrawals by irrigators (fig. 8C; table 5). If water demand for cranberry
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production is assumed to be about the same every year, agricultural withdrawals for non-
cranberry irrigation are estimated to have been about 37 Mgal/d in 1989 and about 30 Mgal/d in
1990.

Withdrawals of Ground Water

About 75 percent of the withdrawals of ground water for irrigation use were from aquifers
in the Coastal Plain (unpublished data on file at New Jersey Department of Environmental
Protection, Trenton, N.].). Withdrawals of ground water for agricultural activities in
Cumberland, Atlantic, and Burlington Counties averaged 5 Mgal/d, 4 Mgal/d, and 3 Mgal/d,
respectively (table 5).

Withdrawais of Surface Water

Withdrawals of surface water for irrigation in Burlington County averaged 83 Mgal/d.
Surface-water withdrawals averaged 2 Mgal/d in Cumberland County and 1 Mgal/d each in
Atlantic, Gloucester, Ocean, and Salem Counties (table 5).

Industrial

In 1989, withdrawals for industrial use were 282 Mgal/d--55 Mgal/d of ground water and
227 Mgal/d of surface water (table 3). In 1990, withdrawals for industrial use were 293 Mgal /d--
52 Mgal/d of ground water and 241 Mgal/d of surface water (table 4).

Industrial users include chemical, petroleum, and paper-manufacturing facilities that
require large volumes of water for cooling or production processes. The U.S. Bureau of the
Census (1991a, p. 273) reported that 90 percent of the 14,400 industrial facilities in New Jersey in
1987 had fewer than 100 employees. Most of these small industrial operations are located in
urban areas and are served by water utilities. Many self-supplied industrial facilities in New
Jersey receive supplemental water from local water utilities.

Withdrawais by County

Withdrawals for industrial use were largest in Warren, Gloucester, and Hunterdon
Counties, where withdrawals averaged 90 Mgal/d, 64 Mgal/d, and 42 Mgal/d, respectively
(figs. 8T, H,I; table 5). Paper-products manufacturing and chemical production in Warren and
Hunterdon Counties accounted for nearly all of the withdrawals for industrial use in these
counties. Chemical and oil-refinery facilities accounted for the large withdrawals for industrial
use reported in Gloucester County.

Industries in counties in the Coastal Plain withdrew the largest volume of ground water for
industrial operations (figs. 10A and 11A; table 10). Withdrawals of ground water for industrial
use in Gloucester, Middlesex, and Burlington Counties averaged 10 Mgal/d, 6 Mgal/d, and
5 Mgal/d, respectively (table 5). In other parts of the State, the average withdrawals of ground
water for industrial use were 4 Mgal/d in Cumberland and Warren Counties, 3 Mgal/d each in
Morris, Ocean, Salem, and Union Counties, and 2 Mgal/d each in Hunterdon and Bergen
Counties (table 5).
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Withdrawals of surface water in Warren County averaged 86 Mgal/d and accounted for
37 percent of all surface-water withdrawals for industrial use in New Jersey. Withdrawals of
surface water averaged 54 Mgal/d in Gloucester County, 40 Mgal/d in Hunterdon County,
13 Mgal/d in Passaic County, 10 Mgal/d in Salem County, 6 Mgal/d each in Ocean and Union
Counties, and 5 Mgal/d in Camden County (table 5).

Withdrawails by Hydrologic Cataloging Unit

During 1989-90, withdrawals for industrial facilities in the Middle Delaware-
Musconetcong HUC averaged 136 Mgal/d, or about one-half of all withdrawals for industrial
use in the State (fig. 9; tables 8 and 9). Withdrawals in the Lower Delaware, Cohansey-Maurice,
and Sandy Hook-Staten Island HUC's averaged 71 Mgal/d, 18 Mgal/d, and 13 Mgal/d,
respectively (fig. 9; tables 8 and 9).

Ground-water withdrawals averaged 11 Mgal/d in the Lower Delaware HUC, 8 Mgal/d
each in the Cohansey-Maurice and Raritan HUC’s, 6 Mgal/d in the Hackensack-Passaic HUC,
5 Mgal/d in the Middle Delaware-Musconetcong HUC, and 4 Mgal/d in the Crosswicks-
Neshaminy HUC (tables 8 and 9).

Average surface-water withdrawals in the Middle Delaware-Musconetcong HUC,
130 Mgal/d, accounted for the largest volume of water used by New Jersey industries.
Withdrawals of surface water averaged 60 Mgal/d in the Lower Delaware HUC, 10 Mgal/d each
in the Cohansey-Maurice and Sandy Hook-Staten Island HUC'’s, and 6 Mgal/d in the Mullica-
Toms HUC (tables 8 and 9).

Withdrawals by Aquifer and Physiographic Province

Withdrawals of ground water by industrial users in the Coastal Plain, Piedmont, and
Highlands and Valley and Ridge Physiographic Provinces averaged 34 Mgal/d, 9 Mgal/d, and
5 Mgal/d, respectively (figs. 10A and 11A; table 10). Withdrawals from the Potomac-Raritan-
Magothy aquifer system (average 28 Mgal/d) represent more than one-half of all ground-water
withdrawals for industrial use in New Jersey. Average withdrawals were 13 Mgal/d from the
middle aquifer and 7 Mgal/d each from the upper and lower aquifers. Withdrawals for
industrial use from the Kirkwood-Cohansey aquifer system averaged 6 Mgal/d (fig. 10A;
table 10).

In the Piedmont Province, ground water for industrial use (average 9 Mgal/d) was
withdrawn chiefly from aquifers of the Brunswick Group. In the Highlands and Valley and
Ridge Provinces, the largest withdrawals of ground water for industrial use (average 5 Mgal/d)
were from the aquifers of Kittatinny Supergroup (fig. 11A; table 10).

Mini

The geologic resources of New Jersey support a diversity of mining activities for the
158 mining facilities in the State (Horner, 1992, p. 249). Crushed stone, consisting of basalt and
granite, is extracted throughout the Piedmont, Highlands, and Valley and Ridge Provinces. Shale
is quarried in the Piedmont Province. The Coastal Plain yields sand and gravel for housing and
road construction, industrial sand for glass-making, fire clay for furnaces and ceramics, and
greensand for fertilizer (Harrison, 1988).



In 1989, withdrawals for mining operations were 111 Mgal/d--9 Mgal/d of ground water
and 102 Mgal/d of surface water (table 3). In 1990, withdrawals for mining use were
56 Mgal/d--8 Mgal/d of ground water and 48 Mgal/d of surface water (table 4). Although
ground-water withdrawals for mining were constant from 1989 to 1990, surface-water
withdrawals decreased by 54 Mgal/d. The decrease in withdrawals can be traced to the reduced
production of one mining facility in Cumberland County.

Withdrawals by County

The largest withdrawals for mining activities were in Cumberland County (80 Mgal/d in
1989 and 24 Mgal/d in 1990) (tables 3 and 4). Average withdrawals in Cape May and Sussex
Counties were 7 Mgal/d and 6 Mgal/d, respectively (fig. 8E, R; table 5). Withdrawals in
Burlington and Ocean Counties averaged 5 Mgal/d each (figs. 8C, N; table 5). Eleven of the
21 counties in New Jersey reported withdrawals for mining use (tables 3 and 4).

Withdrawais by Hydrologic Cataloging Unit

The largest withdrawals of water by mining facilities were in the Cohansey-Maurice HUC
and averaged 52 Mgal/d (fig. 9; tables 8 and 9). Withdrawals averaged 8 Mgal/d in the Great
Egg Harbor HUC, 6 Mgal/d in the Rondout HUC, and 5 Mgal/d in the Mullica-Toms HUC
(fig. 9; tables 8 and 9).

Withdrawals of ground water for mining use in the Rondout HUC averaged 6 Mgal/d, the
largest withdrawals in the State (tables 8 and 9). Surface-water withdrawals in the Cohansey-
Maurice HUC decreased from 79 Mgal/d in 1989 to 24 Mgal/d in 1990 (tables 8 and 9) because of
reduced mining production. Withdrawals of surface water for mining use averaged 8 Mgal/d in
the Great Egg Harbor HUC, 5 Mgal/d in the Mullica-Toms HUC, and 4 Mgal/d in the
Crosswicks-Neshaminy HUC (tables 8 and 9).

Withdrawais by Aquifer and Physiographic Province

Withdrawals in Sussex County (fig. 8R) from the Franklin Limestone, chiefly for mining
use, averaged 6 Mgal/d, the largest ground-water withdrawals for mining in the State (figs. 11A
and B; tables 10 and 11). Withdrawals from the Kirkwood-Cohansey aquifer system and aquifers
of the Brunswick Group averaged less than 1 Mgal/d each (figs. 10A and 11A; table 10).

Ihermoelectric Power

Water provided the power for industrial development in New Jersey. Early mills used
paddle wheels to harness the waterpower of streams and canals. In the 20th century, electric
power replaced waterpower; however, power generation still depends largely on water. Most
thermoelectric-power plants in the State withdraw surface water for cooling purposes and steam
generation. Ground water is used for steam generation, potable water, and other non-cooling
purposes.

In 1989, thermoelectric- and hydroelectric-power facilities in New Jersey generated

41.1 gigawatt-hours of electricity from nuclear (56 percent), coal (20 percent), petroleum
(13 percent), gas (11 percent), and hydroelectric (0.06 percent) sources of energy (U.S. Bureau of
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the Census, 1991a, p. 284). Electric power was produced at 30 power plants in New Jersey,
including three nuclear power plants (Morgan and others, 1992, p. 163-164). About 30 percent of
all water withdrawn in New Jersey during 1989 and 1990 was used to generate thermoelectric
power (table 5).

In 1989, withdrawals for thermoelectric-power use totaled 722 Mgal/d--2 Mgal/d of
ground water and 720 Mgal/d of surface water (table 3). In 1990, withdrawals for thermoelectric-
power use were 597 Mgal/d--1 Mgal/d of ground water and 596 Mgal/d of surface water
(table 4).

Withdrawals by County

The Delaware River is the chief source of freshwater for thermoelectric-power facilities in
New Jersey. Electric utilities operate fossil-fuel generating stations along the Delaware River in
Mercer, Burlington, and Hunterdon Counties, where surface-water withdrawals averaged
568 Mgal/d, 51 Mgal/d, and 38 Mgal/d, respectively (figs. 8], C, I; table 5). Withdrawals of
ground water for thermoelectric-power use in Salem County averaged 1 Mgal/d for the
combined pumpage of three electric generating stations. Withdrawals of ground water in Cape
May and Hunterdon Counties were less than 1 Mgal/d each (table 5).

Withdrawals by Hydrologic Cataloging Unit

Withdrawals of water for thermoelectric-power use averaged 620 Mgal/d in the
Crosswicks-Neshaminy HUC and 39 Mgal/d in the Middle Delaware-Musconetcong HUC
(fig. 9; tables 8 and 9). Ground-water withdrawals for thermoelectric-power use were largest in
the Cohansey-Maurice HUC, averaging 1 Mgal/d. Withdrawals of ground water in the Great
Egg Harbor HUC averaged less than 1 Mgal/d. Surface-water withdrawals in the Crosswicks-
Neshaminy HUC accounted for more than 90 percent (average 620 Mgal/d) of the withdrawals
for thermoelectric-power generation in the State (tables 8 and 9). Withdrawals of surface water in
the Middle Delaware-Musconetcong HUC averaged 39 Mgal/d (tables 8 and 9).

Withdrawais by Aquifer and Physiographic Province

Withdrawals of ground water by nuclear-power facilities located in the Coastal Plain
accounted for most of the withdrawals of ground water for thermoelectric-power use. The
Middle aquifer of the Potomac-Raritan-Magothy aquifer system provided 1 Mgal/d for
generation of thermoelectric power, and the Atlantic City 800-foot sand, Kirkwood-Cohansey
aquifer system, and Wenonah-Mount Laurel aquifer provided less than 1 Mgal/d each (fig. 10A;
table 10). Average withdrawals for thermoelectric-power use were less than 1 Mgal/d from the
aquifers of the Brunswick Group (fig. 11A; table 10).

SUMMARY

Data on withdrawals of ground water and surface water in New Jersey in 1989 and 1990
were compiled from metered and estimated withdrawal data. Monthly withdrawals data were
provided to the New Jersey Department of Environmental Protection (NJDEP) by water users
with pumping equipment capable of producing 100,000 gal/d (gallons per day) or greater.
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Withdrawals by domestic-supply users and small community public-supply systems were
estimated by using a per capita coefficient of 75 gal/d. Irrigation withdrawals for agricultural /
horticultural purposes were estimated by the water user and reported to the NJDEP.

In 1989, withdrawals in New Jersey totaled about 2,350 Mgal/d (million gallons per day)--
about 570 Mgal/d of ground water and about 1,780 Mgal/d of surface water. In 1990,
withdrawals totaled nearly 2,170 Mgal/d--about 557 Mgal/d of ground water and about
1,610 Mgal/d of surface water.

In 1989, withdrawals for public supply totaled nearly 1,040 Mgal/d--404 Mgal/d of ground
water and 632 Mgal/d of surface water. In 1990, withdrawals for public supply were more than
1,020 Mgal/d--390 Mgal/d of ground water and 635 Mgal/d of surface water. The largest public-
supply withdrawals, chiefly surface water, were in Passaic County and averaged 245 Mgal/d.
The largest ground-water withdrawals for public supply were in Camden County and averaged
60 Mgal/d. Among the hydrologic cataloging units (HUC’s) in New Jersey, the largest
withdrawals for public supply were in the Hackensack-Passaic HUC and averaged 462 Mgal/d.
Public-supply withdrawals from the Potomac-Raritan-Magothy aquifer system, the most heavily
pumped aquifer in New Jersey, averaged 176 Mgal/d.

Withdrawals of ground water for domestic supply in New Jersey averaged about
70 Mgal/d. About 972,000 residents, or 13 percent of the population of New Jersey, supply their
own water. The largest withdrawals for domestic supply were in Ocean County and averaged
8 Mgal/d. Withdrawals for domestic supply in Burlington, Morris, and Sussex Counties were
estimated to be 6 Mgal/d each.

Withdrawals for commercial use, primarily ground water, totaled 17 Mgal/d in 1989 and
15 Mgal/d in 1990. Annual withdrawals of surface water for commercial use averaged about
1 Mgal/d each in 1989 and 1990. State-operated fish hatcheries in Warren County were the
largest commercial water users in New Jersey. Withdrawals from the glacial-deposit aquifer in
Warren County averaged 7 Mgal/d and were the largest ground-water withdrawals for
commercial use in the State. The largest withdrawals for commercial use were reported in the
Middle Delaware-Musconetcong HUC.

Withdrawals for irrigation use in 1989 were 113 Mgal/d--14 Mgal/d of ground water and
99 Mgal/d of surface water. Withdrawals for irrigation in 1990 were 106 Mgal/d--21 Mgal/d of
ground water and 85 Mgal/d of surface water. Withdrawals in Burlington County, primarily for
cranberry production, averaged 86 Mgal/d and accounted for 79 percent of withdrawals for
irrigation use in the State. The largest ground-water withdrawals for irrigation use were reported
in Cumberland County and averaged 5 Mgal/d.

Withdrawals for industrial use in New Jersey in 1989 totaled 282 Mgal/d--55 Mgal/d of
ground water and 227 Mgal/d of surface water. In 1990, withdrawals for industrial use totaled
293 Mgal /d--52 Mgal/d of ground water and 241 Mgal/d of surface water. Average withdrawals
in Warren, Gloucester, and Hunterdon Counties were 90 Mgal/d, 64 Mgal/d, and 42 Mgal/d,
respectively. The largest withdrawals for industrial use in New Jersey were in the Middle
Delaware-Musconetcong HUC and averaged 135 Mgal/d. Withdrawals for industrial use from
the Potomac-Raritan-Magothy aquifer system, the largest withdrawals of ground water for this
use, averaged 28 Mgal/d.



Withdrawals for mining use in New Jersey in 1989 totaled about 111 Mgal/d--9 Mgal/d of
ground water and 102 Mgal/d of surface water. In 1990, withdrawals were 56 Mgal/d--
8 Mgal/d of ground water and 48 Mgal/d of surface water. During 1989-90, withdrawals of
surface water for mining use in Cumberland County decreased from 79 Mgal/d to 24 Mgal/d.
This decrease is attributed to reduced production of a single user. The largest withdrawals for
mining use were reported in the Cohansey-Maurice HUC. The largest ground-water
withdrawals for mining use were from the Franklin Limestone and averaged 6 Mgal/d.

Withdrawals for thermoelectric-power use in New Jersey totaled 722 Mgal/d in 1989 and
598 Mgal/d in 1990. Ground-water withdrawals averaged less than 2 Mgal/d. Surface-water
withdrawals for thermoelectric-power use in Mercer County averaged 568 Mgal/d, the largest
withdrawals among the counties in the State. The average withdrawals for thermoelectric-power
use in the Crosswicks-Neshaminy HUC were 620 Mgal/d, the largest withdrawals among the
HUC’s in the State.
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GLOSSARY

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

Commercial use: Ground water or surface water withdrawn by commercial facilities. Hotels,
non-residential schools, retail stores, and shopping centers are examples of commercial
users. Publicly operated fish hatcheries also are included in this category.

Domestic-supply use: Ground water obtained from residential wells and used for general
household purposes, home landscaping, and recreation.

Establishment: An economic unit, generally within a single location, where business activities
are conducted or where services or industrial activities are performed.

Freshwater: Water that contains less than 1,000 milligrams per liter (mg/L) of dissolved solids;
water containing more than 500 mg/L of dissolved solids is undesirable for drinking and
many industrial uses.

Ground water: Subsurface water as distinct from surface water; specifically, that part of
subsurface water that is in the zone of saturation (an area in which voids are filled with
water).

Hydrologic cataloging unit: A geographic area representing all or part of a surface drainage
basin or a distinct hydrologic feature. An eight-digit code and hydrologic unit name,
assigned by the U.S. Geological Survey, provides a standardized base for locating, storing,
retrieving, and exchanging hydrologic data.

Industrial use: Ground water or surface water withdrawn by industrial facilities. Examples of
industrial establishments are facilities that manufacture chemical, steel, or paper products
and facilities that refine petroleum.

Irrigation use: Ground water or surface water artificially applied to farm, orchard, and
horticultural crops, and for landscaping (golf courses).

Mining use: Ground water or surface water withdrawn by mining facilities. Water is used in
mineral extraction and quarrying, well operations (dewatering), and milling (crushing,
screening, washing, and flotation).

Per capita water use: The average amount of water used per person per day. In New Jersey, the
per capita water use was estimated to be 75 gallons per day (Solley and others, 1988, p. 17).

Public supply: Ground water or surface water withdrawn by public and private water-supply
systems and delivered to domestic, commercial, industrial, and other users.

Saline water: Water that contains 1,000 mg/L or greater of dissolved solids.

Surface water: An open body of water such as a river, stream, lake, or pond.
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GLOSSARY--Continued

Thermoelectric-power use: Ground water or surface water withdrawn in the process of
generating electricity with fossil fuel (coal, oil, or natural gas), geothermal energy, or
nuclear energy. Withdrawals of saline water are not included in this study.
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