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Introduction

Almost a trillion gallons of fresh water are 
used each year in New Jersey. This water comes 
from reservoirs, rivers and underground aqui-
fers. It is used for a variety of purposes - from 
drinking and irrigation to power generation and 
mining. Water withdrawals can be classified by 
water source (fig. 1),  use (fig. 2), and where 
the water is withdrawn (fig. 3).  This informa-
tion circular presents a brief overview of New 
Jersey’s water withdrawals from 1990 to 1999. 
The State will need more water as its population 
increases, and understanding where it comes 
from and how it is used is an essential step 
towards meeting future needs. 

Sources of Water

In a normal year, New Jersey receives about 
44 inches of rainfall. About half of this either 
evaporates or is used by plants for transpiration 
(a process that pulls water up from the plant’s 
roots for photosynthesis, mineral distribution, 
and cooling). Over New Jersey’s approximately 
7,800 square miles the remaining 22 inches of 
precipitation amounts to about 3 trillion gallons 
of water. This sustains streamflow and replen-
ishes water supplies.

Streams and rivers are an important source 
of water to New Jersey. Water-supply intakes 
(fig. 4) are usually located on the larger streams, 
where  there is sufficient water in them to allow 
withdrawals during low-flow periods. 

Reservoirs (fig. 4) are designed to capture 
flood flows. Water may be pulled from the 
reservoir for direct use or released for with-
drawal at downstream surface-water intakes. 
On-stream reservoirs are created by building 
a dam across a stream to capture streamflow. 
Off-stream reservoirs are usually created by 
damming a small stream near a larger river, 
which is then filled by pumping water from the 
river. Round Valley is an example of such an 
off-stream reservoir that is filled by pumping 
water from the nearby Raritan River. During 

dry periods water is released from the reservoir 
to the Raritan River to maintain water levels 
that will sustain downstream withdrawals.

Some rain infiltrates the ground and becomes 
ground water. A geologic unit that can yield 
water to a well is known as an aquifer. Aquifers 
throughout the State are important sources of 
water, especially in southern New Jersey.

Total Withdrawals

Water is withdrawn from both surface water 
(rivers and reservoirs) and ground water. In this 
circular, withdrawals from the Delaware River 
are differentiated from withdrawals from other 
rivers in New Jersey. Reservoirs are counted 
only when there are direct withdrawals from 
them. Water released from a reservoir to supply 
a downstream surface-water intake is included 
in the river withdrawal volumes. 

During the 1990’s total annual withdrawals 
(fig. 1) in New Jersey ranged from a high of 
1.05 trillion gallons in 1990 to a low of 895 bil-
lion gallons (bg) in 1996. Average withdrawals 
(table 1) over this period were 971 billion gal-
lons a year (bgy).  On average, 245 bgy came 
from ground water, 275 bgy from the Delaware 
River, 421 bgy from other rivers, and 30 bgy 
from reservoirs. Of water withdrawn for all 
uses in NJ, about 75% comes from surface 
water. 

Figure 2 illustrates four categories of New 
Jersey water use. The largest amount is sup-
plied by purveyors to the public for potable use 
and, on average, amounted to about 447 bgy. 
Once delivered, this water is used to drink and 
cook, bathe in, and for other household needs. 
About 40% comes from ground water, the rest 
from surface supplies.

Water for power generation averaged 351 
bgy. Some of it was used by hydropower plants 
to produce electricity and then is returned to 
the river. Other water was used by oil- or gas-
burning power plants for cooling; some of this 
evaporated in the process and the remainder 
returned to the river.  In the 1990’s, water for 
industrial, commercial and mining purposes 
averaged 114 bgy while irrigation and agricul-

ture accounted for 59 bgy.
The amount of water withdrawn during a 

year partially depends on the season and the 
amount of precipitation.  For example, with-
drawals for potable use, irrigation and agricul-
ture are greater during the growing season and 
greater still if it is a dry year. In 1996 statewide 
precipitation was about 60 inches, the greatest 
in the 1990’s (fig. 1). Consequently, withdraw-
als in New Jersey were the lowest in the decade 
(895 bg that year). Potable supplies are affected 
by dry seasons because some of the potable 
water supplied to households is used for lawn 
irrigation and homeowners water more during 
dry summers than wet ones. 

County Withdrawals

Figure 3 shows average withdrawals for all 
water used by New Jersey’s twenty-one coun-
ties. The actual amounts are given in table 1. 
Mercer County had the greatest average annual 
total withdrawal (209 bg) followed by Passaic 
County (166 bg). Hudson County had the least 
(0.2 bg). 

As shown on figure 1 and in table 1, the rela-
tive importance of surface and ground water to 
water supply varies across the State. Surface 
supplies have become the major source of 
water in northern New Jersey because of large 
rivers, favorable terrain and a large population. 
Throughout most of southern New Jersey, 
however, surface-water is not as abundant and 
potential reservoir sites are scarcer.  Ground 
water supplies most of southern New Jersey’s 
water. Statewide in the 1990’s an average of 
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58 percent of the potable water used  was from 
surface water.

It is important to note that water is not 
always used near where it is withdrawn. In 
order to meet demands, water is often moved 
across New Jersey. Reservoirs in Morris and 
Passaic Counties supply much of the water 
needed by Essex and Hudson Counties (fig. 
4). The Delaware and Raritan Canal (fig. 4) 
moves water from the Delaware River to the 
Raritan River Basin in central New Jersey to 
supply municipalities in Mercer, Middlesex and 
Somerset Counties. An intake on the Delaware 
River in Burlington County supplies water to 
inland areas of Burlington and Camden Coun-
ties. 

Withdrawals for agricultural needs are great-
est in southern New Jersey where this activity is 
concentrated. In addition, water use for indus-
trial, commercial and mining purposes is also 
greater in the south.

Withdrawals for power generation are 
concentrated in just four counties - Mercer, 
Passaic, Warren, and Burlington. Annual with-
drawals averaged 346 bg, which is 99 % of the 
state’s total demand for this use. The plants use 
fresh water for cooling equipment or to produce 
hydroelectricity. Water used for cooling is par-
tially evaporated while hydropower plants con-
sume no water and return it to the stream where 
it is available for other uses downstream.

The withdrawals for power generation 
reflect only fresh-water withdrawals. New 
Jersey’s four nuclear power plants (Oyster 
Creek in Ocean County and Salem 1 and 2 and 
Hope Creek in Salem County) withdraw saline 
water for cooling. These withdrawals are not 
reported here. 

Other Sources of Information

The waters of New Jersey belong to the 
citizens of the State and are managed by the 

Department of Environmental Protection. Most 
water purveyors must apply to the DEP for 
permission to use water. As part of the approval 
process, the applicant must prove that the with-
drawal is in the best interest of the citizens of 
the State and that no other water user will be 
adversely affected. Additionally, water purvey-
ors must report volumes of water withdrawn. 
The data presented here were compiled from 
those reports.

Requests for water withdrawal permits are 
reviewed and administered by the Bureau of 
Water Allocation (BWA) in the DEP’s Water 
Supply Administration. After approval, 
all users must report the volumes of water 
withdrawn. This report is based on raw 
data from those reports on file with BWA. 
Potable-water purveyors are regulated by the 
Bureau of Safe Drinking Water. They must 
report quantities of treated water delivered 
to customers as well as regular reports on 
water quality.

The data summarized here are explained 
more thoroughly in the report “ New Jersey 
water withdrawals 1990-1996.” This report 
is available as NJ Geological Survey Open 
File Report 00-1 for $10 from the DEP Maps 
and Publications Sales Office (609-777-
1038). 

This information circular, along with an Excel 
spreadsheet that holds the data shown in table 
1 and used to create the figures are available 
on the internet at: http://njgeology.org.

The withdrawal data are available in a GIS-
ready format as the NJ Geological Survey 
Digital Geodata Series report DGS 01-2 at: 
http://njgeology.org.

Information on  precipitation in  New  Jersey   
is made available by the State Climatologist at:  
http://www.climate.rutgers.edu.stateclim/

���������

������� �����
������

��������
� �������
�����

������ �� ���������� ��� ������������� �������������
������� �� ��� �������

������ �� ����������� ��� �� ����������� ������ �� �������
�����������

������� �����
������

�������� ������ ������ � ����� � � ����� ������ ����� ������ ���

������ ������ ������ � ������ � � ����� ������ ��� ����� ������

���������� ������ ������ ������ ������ ����� � ������ ������ ������ ������ �����

������ ������ ������ ��� ��� � � ����� ������ ��� ������ �

���� ��� ������ ����� � ��� � ��� ����� ����� ��� ����� �

���������� ������ ������ � ������ � � ������ ����� ����� ����� �

����� ������ ����� � ������ �� � ��� ������ ��� ����� ������

���������� ������ ������ ������ ����� � � ������ ����� ����� ����� �

������ ��� ��� � � � � ��� � � � �

��������� ������ ����� ������ ������ � ������ ����� ������ ��� ����� ������

������ ������� ����� ������� ����� � ������� ����� ������ ��� ����� ������

��������� ������ ������ � ����� � �� ����� ������ ��� ������ �����

�������� ������ ����� � ������ ����� �� ��� ������ ��� ����� ������

������ ������ ������ � ����� ������ � ����� ������ ��� ������ ������

����� ������ ������ � ����� � � ����� ������ ��� ������ �����

������� ������� ����� � ������� ��� ������ ��� ������ ��� ����� ������

����� ������ ����� � ����� � � ����� ����� ����� ����� ���

�������� ������ ����� � ������ � � ��� ������ ��� ����� ������

������ ����� ����� � ��� � �� ����� ����� �� ����� ���

����� ����� ����� � ����� � ����� ����� ����� ��� ����� �����

������ ������ ����� ����� ������ �� ������ ����� ����� ����� ����� ���

����� ������� ������� ������� ������� ������ ������� ������� ������� ������ ������� �������

����� �� ������� ������ ����������� �� ������� ���� � ���� ��������� �� ���������

�������
������

�����������
������
�����

��������
�����

�����
������

����������

�����
����������

�����������
�����������
��� ������

�������
������

����������
���

�����������

������
�����

�������
�����

����� �� ��� ������
����� �� ��������� ��������

���������� �� ������������� ����������

������� �� ��������� ������������

���� ��� ����������

������ �� ����� ��������� ������������

��� ������ ���������� ������

���� �������� ����� ���������

�������� �� ���� ������� � ����

�������� �� �������� ��� ����������� ��� ��������
������ ����� ���� ��� ���� �������� �� �����
������ ������������� ���� ������������
����� ��� ���� ��� ���� � �����������������
���� ����������� �������� �� ��������� ���� ������� �������
�� �� ����������� � ���� ���� ��� ���� ��� �����

�����

�
�

�
�

�
�

��
� ����������

�
�

�
�

�
�

�� � �


